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Abstract: A new species of red algae, Plocamium  fimbriatum, is described from the Sultanate of
Oman. It is distinguished by the following suite of characteristics: robust main axes (to 25 cm in
length by 4-6 mm in width) with marginal branches produced in series of alternating pairs; production
of abundant marginal proliferations resulting in a densely fringed appearance, and tetrasporangial
stichidia arising along axillary margins and in the proliferations. The species joins the growing
number of new taxa that have been described recently from the benthic marine algal flora of the
northern Arabian Sea, a region impacted by the summertime monsoon of nutrient-rich, relatively
cold-water conditions. A census of the 35 other species now recognized as belonging to the genus
Plocamium is provided. The combination Plocamium cartilagineum (Linnaeus) P. Dixon var.
uncinatum (C. Agardh) M.J. Wynne comb. nov. is effected.

Introduction

Plocamium Lamouroux (1813) is a widespread genus of red algae currently thought
to contain approximately 35 species (see census in Appendix) which are widely
distributed in tropical and warm- and cold-temperate seas. A total of 16 species was
reported by Silva et al. (1996) for the Indian Ocean exclusive of the Red Sea. Some
of these have distributions more or less restricted to South Africa, whereas several
others are known only from western Australia. Only two species are reported from
the northern Arabian Sea (i.e., from the coasts of Yemen, Oman, the Makran coast
of Iran, Pakistan and western India), the widely occurring generitype, P. cartilagineum
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(Linnaeus) P. Dixon, and P. telfairiae (W. Hooker & Harvey) Harvey ex Kützing.
The former is the only species of Plocamium previously reported from Oman (Wynne
& Jupp 1998).

Robust, non-reproductive specimens of an apparently undescribed species of
Plocamium have been collected from the coast of the Sultanate of Oman since 1983
(Barratt & Hiscock 1986). Barratt & Hiscock (1986) reported it as “Plocamium sp.”,
indicating that it was probably an opportunistic and “uncommon feature of
understorey” in the Ecklonia community. Recent abundant collections have included
a few tetrasporangial specimens, allowing a more definitive conclusion that the Omani
material represents an undescribed species. The delineation of that species is the
focus of this paper.

Materials and methods

Most of the collections reported in this paper were made in Sept. 2000 and Sept. 2001 in Dhofar,
Oman, as part of the Algal Biodiversity Project of Oman (1999-2002) funded by the British
Government’s Darwin Initiative grant for the Survival of Species.  Two other collections from 1983
were kindly supplied by the Tropical Marine Research Unit, University of York.  Specimens were
gathered both in the attached state by SCUBA and also from the drift. Material was usually processed
as herbarium mounts soon after collecting. Some specimens were preserved in 5% Formalin/sea-
water. Small portions of pressed specimens were rehydrated, gently cut away and mounted on glass
slides for observation with a standard Zeiss research microscope. Portions of main axes were hand-
sectioned using a single-edged razor blade. Line-drawings were made with a camera lucida attached
to the microscope. Photomicrographs, using Kodak T-MAX 100 film, were made with a camera-
back attached to the same microscope. Habit photographs were taken with a standard 35 mm camera.
Coordinates were obtained in the field by using several GPS devices. The primary one used was a
model made by Garmin Etrex Summit. Herbarium abbreviations are according to Holmgren et al.
(1990).

Results

Plocamium fimbriatum M.J. Wynne sp. nov.

DIAGNOSIS: thalli erecti, 10-25 cm in altitudine, clare rubri, per hapteron conspicuum affixi; axes
principales lati, 4-6 mm, descrescentes distale, 2 mm, non-costati, membranacei tenuiter, 825-
910 µm in crassitudine; omnes rami marginibus axium evoluti; ramuli laterales plerumque in series
duo (interdum tres); ramulus infirmus seriei duo basaliter latus, distale attenuatus, et in abaxali pagina
dentatus; ramuli dense proliferi e marginibus formati, praecipue in axillis ramulo infirmo laterali
seriei duo; stichidia cylindrica vel ramosa, secus margines vel inter ramos proliferationum dispersorum
formata. Thalli sexuales ignoti.

Thalli erect, 10-25 cm in height, bright red, attached by a conspicuous holdfast;
main axes broad, 4-6 mm wide, narrowing to 2 mm distally, non-costate, thinly
membranous, 825-910 µm thick; all branches developing from margins of the axes;
lateral branchlets usually in series of two (occasionally three), the lower member of
a pair basally broad, narrowing to a tip and strongly dentate on the abaxial surface;
densely proliferous branchlets are formed mainly in the lowermost member of a pair
of lateral branches; tetrasporangial stichidia cylindrical or branched, are formed
along the margins or scattered among the branches of the proliferations. Sexual
thalli unknown.
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Etymology: Lat. fimbriatum, fringed; referring to the densely fringing marginal
proliferations.

TYPE LOCALITY: Raaha (= Alto) Bay (16.95116°N, 54.81650°E), east of Wadi Zead
and east of Mirbat, Dhofar, Sultanate of Oman.

HOLOTYPE: leg. M. Wynne 11092000-04-32, 11.ix.2000; in drift; deposited in MICH
(Fig. 1).

ISOTYPES: deposited in BM, GENT, MELU, ON, PC, SAP, US. Some tetrasporangial
specimens were present in the type collections.

ADDITIONAL RECORDS: Sultanate of Oman: Raaha (= Alto) Bay: 6.ix.2001, leg. M.
Wynne 6092001-01-01, in drift (BM, MICH, ON, PC, UC, US); 7.ix.2001, leg. M.
Wynne 7092001-02-05, tetrasporangial, in drift (BM, FI, MICH, ON); 12.ix.2001,
leg. M. Wynne 12092001-07-39, in drift (MICH, ON). Hatom Cove (16.96091°N,
54.82795°E), east of Mirbat, Dhofar: 8.ix.2001, leg. M. Wynne 8092001-03-16, in
drift (BM, MICH, ON). Western side of Wadi Zeid (= Hoon’s Bay) (16.94497°N,
54.80402° E), east of Mirbat, Dhofar: 21.x.1983, 17 m., leg. TMRU (MICH);
12.ix.2000, leg. G. Minton 12092000-05-03, tetrasporangial, 7 m. depth (BM, MICH,
ON); 21.ix.2000, leg. G. Richards 2192000-14-13   (MICH); 9.ix.2001, leg. G. Rich-
ards 9092001-04-06, attached (BM, MICH, ON). Cove adjacent to Abalone Research
Lab (16.96888°N, 54.70151°E), Mirbat, Dhofar: 10.ix.2001, leg. M. Wynne
10092001-05-29, in drift (BM, MICH, ON). First cove east of Sadh (17.05755°N,
55.08544°E), Dhofar: 19.ix.2000, leg. G. Minton 19092000-13-06, in drift (BM,
MICH, ON); leg. T. Collins 19092000-13-27, attached (MICH, ON). Wadi Haart
reef (17.07666°N, 55.11166°E), Sadh, Dhofar: 30.ix.1983, leg. TMRU, 6-10 m.
depth (MICH, ON). Masirah Island: viii.1995, leg. John Bryan (MICH, slide only).

Distribution: known only from the Sultanate of Oman, the northern Arabian Sea.
All the collections known so far are from Dhofar (southern Oman) except for a
single collection made from Masirah Island (eastern Oman).

Description of vegetative organization:

Thalli are erect, 10-25 cm in height and bright red in color. Main axes are non-
costate, thinly membranous (825-910 µm thick), 4-6 mm wide, gradually narrowing
to 2 mm distally (Figs 1 & 2). Attachment is by a conspicuous holdfast, 1.0-2.0 cm
in diameter, and made up of much branched, narrow, flattened haptera along with
aggregated coarse sand and shellgrit. In older thalli major axes become somewhat
thickened and more eroded in aspect but also bear localized clusters of adventitious
proliferations (Fig. 3). All branches are borne from the margins of the axes. Ramuli
occur in alternating pairs (Figs 4, 11 & 12); the lower ramulus of a pair is usually
determinate in growth, broad, pointed distally, strongly toothed or serrate on the
abaxial side, and slightly to moderately serrate on the adaxial side. The upper ramulus
of a pair is usually well developed and has the potential to continue indefinite growth.
The lower ramulus in a pair, although essentially determinate (and representing the
previous apex of a sympodially growing axis), may have new branches proliferating
from its adaxial margin (Figs 5, 13 & 14).
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Fig. 1. Plocamium fimbriatum. Holotype specimen (in MICH). Scale bar = 3 cm.
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Tetrasporangial reproduction:

Stichidia most often arise in axillary locations, that is, from the adaxial margin of a
determinate branch and the adjacent margin of the parent axis (Figs 6, 7, 15 & 16)
or they may be located in isolated positions in the proliferous branches (Fig. 18),
usually in proximal positions. Often stichidia are produced alongside vegetative
proliferations (Figs 15 & 16). Stichidia are never borne in dense clusters nor do they
arise from a special pad of tissue. Tetrasporangial stichidia can be variously branched
(Fig. 15), usually at a wide angle near the base or distally (Figs 8 & 9) or can be a
simple cylindrical structure (Figs 10 & 17). Tetrasporangia are 44-46 µm long by
24-32 µm in diameter and are zonately divided.

Discussion

In recent years much interest has been directed toward Plocamium as a rich source
of secondary compounds, such as halogenated monoterpenes that deter the settlement
of barnacle larvae (Konig et al. 1999a) or that exhibit antimicrobial (Rovirosa et al.
1990), cytotoxic (Konig et al. 1999b), or insecticidal activities (Watanabe et al.
1989). The search for pharmaceutically useful marine natural products is driving
much of this interest in Plocamium (Konig & Wright 1996). Although the order

Fig. 2. Plocamium fimbriatum. Isotype specimen (in BM). Scale bar = 3 cm.
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Fig. 3. Plocamium fimbriatum. Older specimen with fringing branches arising in dense tufts from
margins (Western side of Wadi Zead, 21.x.1983, in MICH). Scale bar = 3 cm.
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Figs 4-10.  Plocamium fimbriatum. Fig. 4. Distal portion of thallus. Fig. 5. Production of fringing
branches from the adaxial surface of a determinate ramulus. Figs 6 & 7. Production of stichidia from
margins of axillary regions. Figs 8-10. Variously shaped stichidia.
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Figs 11-14. Plocamium fimbriatum. Figs 11 & 12. Distal portions of thallus showing marginal
branches arising in pairs. Figs 13 & 14. Production of adventitious proliferations from adaxial
margin of determinate ramulus. Scale bars =150 µm for figs 11-14.



341

Figs 15-18. Plocamium fimbriatum. Figs 15 & 16. Production of tetrasporangial stichidia and
vegetative proliferations from axillary regions. Fig. 17. Stichidia arising from axillary region. Fig.
18. Stichidia arising near base of an adventitious proliferation. Scale bars= 150 µm for figs 15, 16 &
18; 50 µm for fig. 17.



342

Plocamiales was recently established by Saunders & Kraft (1994) for Plocamium
and its adelphoparasite Plocamiocolax, there have been no recent attempts to treat the
species of Plocamium in a broad, monographic context, except for regional floras.

In most keys to species of Plocamium the first dichotomy concerns whether the
ramuli are in alternating pairs or in alternating series of 3-4 (or more) (Simons
1964; South & Adams 1979; Womersley 1971, 1994; Yoshida 1998). The new species
falls into the former category, which includes the majority of species in the genus.
The narrow width of the axes in several species (P. angustum , P. cirrhosum , P.
cornutum, P. rigidum, P. sandvicense , P. suhrii, and P. telfairiae) and other features
of shape of determinate laterals or stichidial pattern preclude them from further
consideration.

Several Plocamium species with laterals in alternating pairs have main axes with
relatively broad widths comparable with P. fimbriatum. The new species is similar
to the South African Plocamium corallorhiza  in its robustness and height (to 30 cm
tall), its extensive prostrate system, and the broad primary axes (5 mm, rarely up to
10 mm in width), but the stichidia of the latter species are produced in dense axillary
clusters (Simons 1977), not marginally and scattered as in the new species. The
main axes in P. mertensii  may be up to 5 mm broad and are thin and delicate in
younger parts, but its stichdia arise in a dense cluster from a pad of tissue in the axil
of laterals (Womersley 1994). The erect axes of P. dilatatum may be 3.5 mm broad,
and the lower ramulus of a pair has its abaxial side bearing serrations, but this
species bears its stichidia in massive axillary clusters (Womersley 1994), thus unlike
the new species. In P. patagiatum  axes are 3-4 mm broad, but the upper member of
each pair of ramuli is typically arrested in its development, and the lower member
has entire margins. Furthermore, the stichidia in this species are borne in dense
globular clusters (Womersley 1994).

In the Japanese Plocamium serratulum  Okamura (1932), ramuli also occur in
alternating pairs, the lower member being simple and with a markedly serrate ab-
axial side (Okamura 1923, pl. 198, figs. 1-4, as Plocamium costatum), somewhat
like the new species, but the main axes are barely 1 mm. broad. In P. recurvatum the
lower member of each pair of ramuli is simple and strongly recurved, easily
distinguishing this species from P. fimbriatum.

There is a resemblance of the new species to the Australian Plocamium leptophyllum
in bearing some stichidia on the branches and in producing short adventitious ramuli
that occur on the axis opposite to the series of normal ramuli as well as between the
members of the series (Womersley 1994). The main axes of P. leptophyllum , however,
are only about 0.5 mm broad with ramuli in alternating series of 4 or 5 (rarely 3)
unlike the paired arrangement in P. fimbriatum, and that species also has strongly
hooked branchlets.

Finally, the shape and the manner of production of the tetrasporangial stichidia in
Plocamium fimbriatum bears some resemblance to these features in P. cartilagineum
(Kornmann & Sahling 1977; Womersley 1994). In the latter species, however, the
marginal ramuli are usually in series of 3, 4 or more, main axes reach to only 1.5 mm
in width.
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Appendix: Currrently recognized species of Plocamium

1) P. affine Kützing, 1849, p. 884.
Type locality: Port Natal [Durban], Natal Prov., South Africa.
Distribution: South Africa.

2) P. angustum (J. Agardh) Hooker f. & Harvey, 1847, p. 404.
Basionym: Thamnophora  angusta J. Agardh, 1841, p. 10.
Type locality: “ad oras Novae Hollandiae” [Australia].
Distribution: New Zealand (including subantarctic islands) and southern
Australia, including Tasmania and into New South Wales; Fiji.
References: Kützing (1866, pl. 48, figs a & b); South & Adams (1979); Chap-
man (1979); Fuhrer (1981); Hay et al. (1985); Millar & Kraft (1993); Adams
(1994); Womersley (1994); N’Yeurt et al. (1996).
Tax. syn.: P. abnorme Hooker f. & Harvey (1845b) (fide South & Adams
1979); tax. syn.: P. angustatum  Kützing (1866); tax. syn.: P. dispermum Harvey
in Hooker (1855) (fide South & Adams 1979); tax. syn.: P. botryoides Kützing,
1866, p. 18, pl. 50a-c (Type locality: New Caledonia) (fide Chapman 1971);
tax. syn.: P. gracile J. Agardh (1876) (fide South & Adams 1979).

3) P. beckeri Schmitz ex Simons, 1964, p. 185, fig. 3.
Type locality: Port Edward, Natal, South Africa.
Distribution: eastern South Africa and Mozambique.
References: Simons (1977); Seagrief (1980, 1988); Stegenga et al. (1997)
= P. glomeratum sensu Kylin (1938), pl. 3, fig. 7, non J. Agardh (1852) (fide
Simons 1964).

4) P. brasiliense (Greville) Howe & Taylor, 1931, p. 14.
Basionym: Thamnophora  brasiliensis  Greville, 1833, p. 448, figs. 7 & 8.
Type locality: Brazil.
Distribution: Brazil, Venezuela, Netherland Antilles, North Carolina, South
Carolina.
References: Joly (1965); Cordeiro-Marino (1978); Schneider & Searles (1991).

5) P. cartilagineum (Linnaeus) P. Dixon, 1967, p. 58.
Basionym: Fucus cartilagineus  Linnaeus, 1753, p. 1161.
Type locality: “in Oceano australiore” [more likely from northern Europe fide
Dixon, 1967].
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Distribution: widely reported in temperate seas around the world, including
eastern North Atlantic, Chile, eastern and western North Pacific, the northern
Arabian Sea, Australia and New Zealand.
References: Harvey (1846-1851, pl. xliv); Kützing (1866); Børgesen (1902);
Okamura (1913, pl. 103, figs 6 & 7, as Plocamium leptophyllum  var. flexuosum);
Papenfuss (1964); Dixon & Irvine (1977); Kornmann & Sahling (1977);
Chapman (1979); Fuhrer (1981); Shameel (1987); Gabrielson & Scagel (1989);
Millar & Kraft (1993); Lawson et al. (1995); Hoffmann & Santelices (1997);
Huisman (2000); O’Clair & Lindstrom (2000).
Tax. syn.: P. coccineum (Hudson) Lyngbye, 1819, p. 39, pl. 9b.
Basionym: Fucus coccineus Hudson, 1778, p. 586; tax. syn.: P. coccineum f.
compactum Collins (1915)  (fide Ramírez & Santelices 1991); tax. syn.: P.
coccineum var. confervaceum (Bory de Saint-Vincent) Kützing (1849);
basionym: P. confervaceum Bory de Saint-Vincent in Duperrey (1828) [Type
locality: Conçepcion, Chile] (fide Ramírez & Santelices, 1991); tax. syn.: P.
vulgare Lamouroux, 1813, p. 50; basionym: Fucus plocamium S.G. Gmelin,
1768, p. 153; pl. 16, fig. 1; Delesseria plocamium  (S. Gmelin) C. Agardh
1822, p. 180; tax. syn.: P. binderianum  Kützing 1843, p. 450 “In mari ger-
manico” [= Helgoland, North Sea]; tax. syn.: Plocamium pusillum  Sonder,
1845, p. 54 (fide Womersley, 1971); P. coccineum var. pusillum (Sonder)
Kützing (1849); P. angustum  [var.] pusillum (Sonder) Harvey, 1863, synop.:
xxxix; tax. syn.: P. coccineum var. subtile Lyngbye (1819) [type locality:
Faeroes, North Atlantic] [A single species, P. cartilagineum , was recognized
as commonly present in the Faeröes by Irvine (1982).] ; tax. syn.: P. lyng-
byanum Kützing, 1843, p. 450 [type locality: Helgoland, Germany]; tax. syn.:
P. brachiocarpum  Kützing, 1849, p. 885 [type locality: New Zealand] (fide
South & Adams 1979); tax. syn.: P. cruciferum  Harvey in Hooker (1855) p. p.
(fide South & Adams 1979); tax. syn.: P. pacificum Kylin (1925) [type locality:
south False Bay, San Juan Island, Washington, USA]; P. coccineum var.
pacificum (Kylin) Dawson (1961) (fide Hawkes et al. 1978).

Plocamium cartilagineum (Linnaeus) P. Dixon var. uncinatum (C. Agardh) M.J.
Wynne comb. nov.
Basionym: Delesseria Plocamium var. uncinata C. Agardh, 1822, p. 181. [type
locality: “ad litora Armoricae” = northwestern coast of France, Atlantic]
Typus: No. 27915 in Agardh Herbarium, Lund.
Plocamium coccineum [var.] uncinatum  (C. Agardh) Kützing nom. illeg., 1849,
p. 884. J. Agardh (1842) had used this same name, P. coccineum var. uncinatum ,
earlier, but without citing his father’s basionym. Plocamium uncinatum  (C.
Agardh) Kützing (1866); Tax. syn.: P. coccineum var. mediterraneum  (Mene-
ghini) Kützing (1849); basionym: P. mediterraneum  Meneghini, 1844, p. 300
[syntype localities: Liburnia (Adriatic Sea) and Genoa (Ligurian Sea); (fide
DeToni 1900, and Preda, 1909); Kützing, 1866, p. 16, pl. 44a-c; tax. syn: P.
subtile  Kützing, 1866, p. 15, pl. 42a,b; basionym: Plocamium coccineum
[var.] subtile Kützing, 1843, p. 449 [type locality: Helgoland, Germany] nom.
illegit. (non P. coccineum [var.] subtile Lyngbye, 1819); tax. syn.: P. coccineum
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var. fenestratum (Kützing) Kützing (1849); basionym: P. fenestratum Kützing,
1843, p. 450 [syntype localities: Split and Trieste, Adriatic Sea] (fide DeToni,
1900); tax. syn.: P. irregulare Meneghini (1844, p. 300) [type locality: Dalmatia,
Adriatic Sea); (fide DeToni 1900, and Preda 1909).
References: Kützing (1866, p. 16, pls. 43c, d, and 44d, e).

6) P. cirrhosum (Turner) M.J. Wynne, 2002
Basionym: Fucus cirrhosus Turner, 1807-1808, p. 142, pl. 63.
Type locality: “Dusky Bay, on the coast of New Zealand”.] This is now known
as Dusky Sound and is in the Fiordland region of the South Island. The entrance
to Dusky Sound is ca. 45°49’S, 166°19’E.
Distribution: Australia, New Zealand, including Chatham Islands and sub-
antarctic islands; the Philippines.
References: Kützing (1866, pl. 53a-c); Cordero (1977); South & Adams (1979);
Chapman (1979); Hay et al. (1985); Millar & Kraft (1993); Adams (1994);
Womersley (1994).
Tax. syn.: P. cunninghamii  (Greville in Cunningham) Hooker & Harvey, 1845b,
p. 543; basionym: Thamnophora  cunninghamii  Greville in Cunningham (1839)
[Type locality: Bay of Islands, New Zealand].
Tax. syn.: P. costatum (C. Agardh) Hooker f. & Harvey, 1847, p. 404; basionym:
Delesseria plocamium var. costata C. Agardh, 1822, p. 181; Thamnophora
costata (C. Agardh) J. Agardh, 1841, p. 10 [type locality: “ad oras Novae
Hollandiae” = Australia].
Although this species has been known as Plocamium costatum in the literature,
at the species level, Thamnophora  cunninghamii  Greville in Cunningham
(1839) predates T. costata (C. Agardh) J. Agardh (1841) by two years   and in
light of the proposal made by Wynne (2002), the correct name is Plocamium
cirrhosum  (Turner) M.J. Wynne, based on Fucus cirrhosus Turner (1807-1808).
Starting with C. Agardh (1822), Fucus cirrhosus has been long treated as con-
specific with Plocamium corallorhiza , but Wynne (2002) presented evidence
that F. cirrhosus is taxonomically identical to P. costata. Also, an apparent
problem with the basionym of P. costata is that C. Agardh (1822) listed Fucus
maxillosus Poiret as a syn. of his [var.] costata.

7) P. concinnum Areschoug, 1854, p. 353.
Type locality: São Vicente, Cape Verde Islands.
Distribution: endemic to Cape Verde Islands.
References: Lawson et al. (1995).
Tax. syn.: P. biserratum Dickie (1874) (fide Askenasy, 1897).

8) P. corallorhiza (Turner) Harvey in Hooker & Harvey, 1845b, p. 542.
Basionym: Fucus corallorhiza  Turner, 1808-1809, p. 70, pl. 96;  Thamnophora
corallorhiza  (Turner) C. Agardh, 1822, p. 225.
Type locality: Cape of Good Hope, South Africa.
Distribution: South Africa, Mozambique, Madagascar, St. Paul Island, Île
Amsterdam (Silva et al. 1996).
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References: Kützing (1866, pl. 56f-k); Simons (1964, 1977); Seagrief (1980,
1988); Stegenga et al. (1997).
Tax. syn.: P. robertiae Schmitz ex Mazza, 1908, p. 19.

9) P. cornutum (Turner) Harvey, 1849, p. 123.
Basionym: Fucus cornutus Turner, 1811-1819, p. 152, pl. 258; Sphaerococcus
cornutus  (Turner) C. Agardh, 1822, p. 293; Thamnophora  cornuta (Turner)
Greville, 1830, p. xlvix; Thamnocarpus  cornutus (Turner) Kützing, 1843, p.
450, pl. 59, III.
Type locality: Cape of Good Hope, South Africa.
Distribution: South Africa, Namibia, Chile.
References: Kützing (1843, pl. 59, III, as Thamnocarpus  cornutus; 1866,
pl. 55a-c); Simons (1964, 1976); Wynne (1986); Seagrief (1988); Ramírez &
Santelices (1991); Stegenga et al. (1997).

10) P. delicatulum Baardseth, 1941, p. 71, figs 36C, 37.
Syntype localities: Tristan da Cunha, Nightingale, and Stoltenhoff islands,
South Atlantic.
Distribution: as above.
References: Baardseth (1941).

11) P. dilatatum J. Agardh, 1876, p. 347.
Syntype localities: “ad oras Novae Zelandiae et Tasmaniae”; lectotype locality:
Tasmania (Womersley, 1971).
Distribution: West Island (S. Australia) to Port Phillip Bay (Vic.) and around
Tasmania.
References: Womersley (1971, 1994); Fuhrer (1981).

12) P. froelichianum Kützing, 1843, p. 450.
Type locality: “tropical Atlantic Ocean” “In oris Senegambiae” [= region of
the Senegal and Gambia rivers, West Africa].
Distribution: West Africa.
References: Lawson et al. (1995).

13) P. fuscorubrum Baardseth, 1941, p. 69, figs 35, 36D-E.
Syntype localities: Tristan da Cunha, Nightingale, Stoltenhoff and Inaccessible
islands, South Atlantic.
Reference: Baardseth (1941).

14) P. glomeratum J. Agardh, 1852, p. 397.
Type locality: Cape of Good Hope, South Africa.
Distribution: South Africa, Namibia.
References: Simons (1964); Wynne (1986); Seagrief (1988); Stegenga et al.
(1997).
Tax. syn.: P. subfastigiatum  Kützing (1866) (fide Simons 1964); P. mem-
branceum f. subfastigiatum  (Kützing) DeToni (1900).
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15) P. hamatum J. Agardh, 1876, p. 338.
Type locality: Norfolk Island, South Pacific.
Distribution: Norfolk I.; northeastern Australia; Lord Howe I.; New Zealand,
including Kermadec Islands.
References: Chapman (1979); Cribb (1983); Nelson & Adams (1984); Millar
& Kraft (1993); Adams (1994); Millar (1999).

16) P. hookeri Harvey in Hooker & Harvey, 1845a, p. 257.
Type locality: “Christmas Harbour, Kerguelen’s Land [= Îles Kerguelen].
Distribution: subantarctic islands (Heard I., Îles Kerguelen, Macquarie I., South
Georgia, South Orkney Is.).
References: Harvey (1849, pl. 42); Kützing (1866, pl. 52a-c); Ricker (1987).

17) P. leptophyllum Kützing, 1849, p. 885.
Type locality: Tasmania, Australia.
Distribution: Tasmania, S. Australia to New South Wales, and New Zealand,
including subantarctic islands.
References: Kützing (1866, pl. 45a-c); Hay et al. (1985); Millar & Kraft (1993);
Adams (1994).
Tax. syn.: P. flexuosum (Hooker & Harvey) Sonder, 1853, p. 682; basionym:
P. coccineum var. flexuosum Hooker & Harvey (1847).
Tax. syn.: P. leptophyllum Kützing var. flexuosum J. Agardh (Hooker & Harvey)
J. Agardh (1876).
Tax. syn.: P. cartilagineum  (Linn.) P.S. Dixon var. leptophyllum  (Kützing)
V.J. Chapman (1979). Womersley (1971) and South & Adams (1979) recog-
nized P. leptophyllum  as a separate species.

P. leptophyllum var. recurvatum J. Agardh, 1876, p. 339.
Syntype localities: Tasmania and New Zealand.
Womersley (1971) called for a re-investigation of the type material of this taxon.

P. leptophyllum var. strictum J. Agardh, 1876, p. 338.
Type locality: Not specified other than “Pl. coccineum auct. austral.”
Womersley (1971) suggested that this is “probably a form of P. cartilagineum”.

18) P. maxillosum (Poiret) Lamouroux, 1813, p. 50.
Basionym: Fucus maxillosus Poiret, 1808, p. 389.
Type locality: Cape of Good Hope, South Africa.
Distribution: South Africa.
References: Papenfuss (1968); Stegenga et al. (1997).
Tax. syn.: P. membranceum Suhr, 1840, p. 261 (fide Papenfuss 1968).

19) P. mertensii (Greville) Harvey, 1849, p. 122.
Basionym: Thamnophora  mertensii Greville, 1830, p. xlix.
Type locality: “ad Novam Hollandiam” [Australia].
Distribution: western to southern Australia (Victoria), and northern Tasmania,
Australia.
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References: Harvey (1862, pl. 223); Kützing (1866, pl. 54a-d, pl. 55d-h);
Womersley (1971, 1984); Fuhrer (1981); Huisman (2000).
Tax. syn.: P. procerum (C. Agardh) Suhr, 1834, as to name but not as to record
from South Africa. Basionym: Delesseria plocamium var. procerum  C. Agardh,
1823, p. 181 [syntype localities: Western Australia and Cape of Good Hope,
South Africa]; non P. procerum (C. Agardh) Hooker & Harvey nom. illegit.,
1845b, p. 542. Cf. Womersley (1971, p. 18); Thamnophora procera (C. Agardh)
J. Agardh, 1841, p. 10; Plocamium nidificum Harvey ex J. Agardh, 1876, p. 346.

20) P. microcladioides South & Adams, 1979, p. 128.
Type locality: Jackson Bay, South Westland, New Zealand.
Distribution: New Zealand (southern North I., South I., Stewart I., Chatham
Is., Auckland Is., subantarctic islands).
References: Hay et al. (1985); Millar (1990); Millar & Kraft (1993); Adams
(1994).

21) P. minutum Levring, 1944, p. 11, figs 5 & 6.
Type locality: Crozet Islands.
Distribution: Crozet Islands.
References: Levring (1944); Papenfuss (1964).

22) P. oregonum Doty, 1947, p. 177, pl. 14, fig. B.
Type locality: Harris State Park, Brookings, Curry County, Oregon, USA.
Distribution: southern British Columbia (Canada) to Sonoma County, California
(USA).
References: Gabrielson & Scagel (1989); Scagel et al. (1989).

23) P. ovicorne Okamura, 1896, p. 23 (“P. ovicornis”), pl. 3, figs 3 & 4.
Type locality: Kanagawa, Prov. Sagami, Enoshima, Japan.
Distribution: Japan.
References: Okamura (1913, pl. 103, as P. oviforme); Okada (1956, as P. ovi-
forme); Yoshida (1991, pl. 67, as P. ovicornis; 1998).
Tax. syn.: P. oviforme Okamura ex DeToni (1900).

24) P. patagiatum J. Agardh, 1894, p. 133.
Syntype localities: Encounter Bay and mouth of the Hopkins River, southern
Australia.
Distribution: Nuyts Reef, S. Aust. to Cape Woolamai, Vic. and around Tasmania,
Australia (Womersley, 1994).
References: Womersley (1971, 1994).

25) P. patens G. Martens, 1868, p. 32.
Type locality: Zamboanga, Mindanao, Philippines.
Distribution: Philippines.
There have been no new collections reported since Martens’ description of this
species (Silva et al., 1987).
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26) P. preissianum Sonder, 1845, p. 54.
Type locality: southwestern Australia.
Distribution: western Australia, southern Australia to Wilsons Promontory,
Victoria.
References: Harvey (1849, pl. 63; 1859, pl. 63); Kützing (1866, pl. 53d-f, as
P. Preisii); Womersley (1971, 1984); Huisman (2000).

27) P. raphelisianum Dangeard, 1949, p. 163, figs. 14B, C.
Syntype localities: Salé, Fedhala, Casablanca, Mogador (Morocco).
Distribution: Rabat to Mihrleft, Morocco, south to Cap Vert (Sénégal) Cf.
Lawson & John (1977); southern and northwestern Spain.
References: Raphélis (1929, as Plocamium latifrons  J. Agardh nom. ined.);
Gayral (1958); Seoane-Camba (1965); Donze (1968); Lawson et al. (1995);
Conde et al. (1996).

28) P. recurvatum Okamura, 1913, p. 7, pl. 102, figs. 3 & 4.
Syntype localities: Hirakata in Prov. Hitachi and Kobama in Prov. Kadzusa,
Japan
Distribution: Japan.
References: Yoshida (1998).

29) P. rigidum Bory de Saint-Vincent in Belanger, 1834, p. 164.
Type locality: Cape of Good Hope, South Africa.
Distribution: Namibia, South Africa.
References: Simons (1964, 1976); Papenfuss (1968); Wynne (1986); Seagrief
(1988); Stegenga et al. (1997).
Tax. syn.: P. condensatum  Kützing (1866) (fide Delf & Mitchell, 1921); tax.
syn.: P. latiusculum  Kützing (1866, pl. 47d-e) (fide Papenfuss 1968); tax.
syn.: P. coccineum var. latiusculum  Kützing (1849); tax. syn.: P. robustum
Kützing (1866, pl. 49a-b).

P. rigidum var. tenuius Grunow, 1867, p. 74.
Type locality: Algoa Bay, Cape Prov., South Africa.

30) P. sandvicense J. Agardh, 1892, p. 95.
Type locality: Honolulu, Hawaii (USA).
Distribution: Hawaiian Islands.
References: Magruder & Hunt (1979); Abbott (1999).

31) P. secundatum (Kützing) Kützing, 1866, p. 15, pl. 42c, d.
Basionym: P. coccineum var. secundatum  Kützing, 1849, p. 883.
Type locality: N. W. Bay, Hermite Island, Cape Horn, Tierra del Fuego.
Tax. syn.: P. coccineum [var.] australe J. Agardh (1852).
Distribution: Falkland Is., Fuegia, Îles Kerguelen, Macquarie I., South Geor-
gia, South Orkney Is. cf. Ricker (1987); Chile; Mediterranean Sea.
References: J. Agardh (1876); Kützing (1866); Ricker (1987); Cormaci et al.
(1991); Ramírez & Santelices (1991).
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32) P. serratulum Okamura, 1932, p. 101.
Type locality: Kôtôshô, east of the south tip of Taiwan.
Distribution: Japan, Taiwan.
References: Okamura (1923, pl. 198, figs 1-4, as P. costatum); Tanaka &
Itono (1972); Lewis & Norris (1987).
There has been confusion about the spelling of this epithet because Okamura
(1932) twice used “serrulatum” in his English account but twice used “serra-
tulum” in his Japanese account. Although Okamura (1942) twice used “P. serru-
latum” in the index in the final part of his “Icones”, he had earlier used “P.
serratulum” (Okamura 1936). This first choice by the author should be followed
according to Art. 61.3 of the ICBN (Greuter et al. 2000).

P. serratulum var. pectinatum Cordero, 1977, p. 140. figs 128 & 129.
Type locality: Batanes, Basco, Tajojora, Philippines.

33) P. suhrii Kützing, 1849, p. 886.
Type locality: Cape of Good Hope.
Distribution: South Africa.
References: Kützing (1866, pl. 54e-f); Simons (1964, 1976); Seagrief (1980,
1988); Stegenga et al. (1997).
Tax. syn.: P. procerum sensu Suhr, 1834, p. 726, pl. 2, fig. 20w, x, y; P. nobile
J. Agardh, 1852, p. 397; tax. syn.: P. fullerae Schmitz ex Mazza, 1908, p. 19;
P. membranceum sensu Kylin (1938) pl. 3, fig. 9, non Suhr (1840) (fide
Papenfuss 1968).

34) P. telfairiae (W. Hooker & Harvey) Harvey in Kützing, 1849, p. 885.
Basionym: Thamnophora  telfairiae W. Hooker & Harvey in Harvey, 1834,
p. 147, pl. 125; P. coccineum var. tenue Kützing (1866).
Type locality: Mauritius.
Distribution: Indian Ocean, Japan, Korea, China, Philippines, South Africa
(widespread in many temperate and tropical seas).
References: Okamura (1913, pl. 101, as P. abnorme); Yendo (1915); Lawson
et al. (1995); Xia & Zhang (1999).
Tax. syn.: Plocamium telfairiae f. uncinatum  (Okamura) Okamura (1942, p.
103); basionym: P. abnorme Hooker f. & Harvey f. uncinatum  Okamura (1913,
p. 2, pl. 102, figs. 1 & 2) (fide Yoshida et al. 1990).

35) P. violaceum Farlow, 1877, p. 240.
Lectotype locality: Santa Cruz, California (USA) (Dawson, 1961).
Distribution: northern southeast Alaska to Mexico; Chile.
References: Smith (1944); Gabrielson & Scagel (1989); Scagel et al. (1989);
Ramírez & Santelices (1991).
Tax. syn.: P. tenue Kylin (1925) [lectotype locality: south of False Bay, San
Juan Island, Washington (USA); see Gabrielson & Scagel (1989)].
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