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The holotype specimens of Polysiphonia senticulosa HARVEY and P. pungens HOLLENBERG were
examined. These specimens have the following features in common: the thallus is slender and pro-
fusely branched; it has four pericentral cells; it lacks cortical cells; axillary branches are formed endog-
enously from the central axial cells; and ultimate branchlets are sharply pointed. The similarity
between the two species warrants the reduction of P. pungens to a synonym of P. senticulosa. This
species is similar to P. morrowii HARVEY in many of the above features. However, P. morrowii is dis-
tinguished from P. senticulosa by its thicker thalli and greater number of axillary tetrasporangial

branchlets.
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Polysiphonia senticulosa was first described
by Harvey (1862) on the basis of materials
collected at Orcas Island, Washington,
U.S.A. Since then, it has been reported
from several localities in the north-eastern
and north-western Pacific (Kvyrin 1941,
Secr 1951), although its reported occur-
rence in Japan was discounted later by
Kupo and Masupa (1981).

Kvyrin (1941) described a new genus,
Orcasia, based on P. senticulosa. He be-
lieved that the presence of endogenously
derived indeterminate axillary branches
separated species in the genus Orcasia from
those in Polysiphonia, though this distinc-
tion has not been recognized at the generic
level (Sear 1951, Kupo and Masupa 1981,
LinpsTrROM et al. 1986). The occurrence of
axillary branches arising endogenously from
central axial cells is characteristic of two
additional species: Polysiphonia morrowii
Harvey (KyrLin 1941, Secr 1951, Kupo
and Masuba 1981, Yoon 1986) and P.
pungens HoLLENBERG (WOMERSLEY 1979).

P. morrowii was originally described by
Harvey (1856) from specimens collected
at Hakodate, Hokkaido, Japan. This spe-
cies is characterized by thick main axes
and tufts of axillary tetrasporangial branch-
lets (Secr 1951, Kupo and Masupa 1981).

P. pungens was first described by HoLLEN-
BERG (1942) on the basis of materials col-
lected from Gravina Island, Alaska. This
species is characterized by slender main axes
and sharply pointed determinate branchlets.
WoMEeRsLEY (1979) reported the presence of
axillary branches in the holotype specimen,
although HorrLENBERG (1942) did not men-
tion this feature.

The geographical range of P. pungens
overlaps that of P. senticulosa except in Aus-
tralia, where P. pungens may have been in-
troduced on the hulls of ships (WOMERSLEY
1979). Similarities between P. senticulosa
and P. pungens have been noted by LiIN-
DsTROM et al. (1986). In this paper we
demonstrate the conspecificity of these two
species based on an examination of the
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holotype specimens.

Materials and Methods

The holotype specimen of Polysiphonia
senticulosa collected from Orcas Island (48°
40'N, 122°55'W) in April 1858 by D.
Lvair and now preserved in the British
Museum (Natural History) (BM) was ex-
amined on loan with the kind help of Mrs.
L.M. IrviNE and Mr. S.I. Honey. Three
herbarium specimens of P. pungens deter-
mined by G.]J. HoLLENBERG and now de-
posited in the Herbarium of the University
of California, Berkeley were examined on
loan with the kind help of Dr. P.C. SiLva:
1) the holotype specimen (tetrasporangial)
collected at Vallenar Rock, Gravina Island
(55°20°N, 131°45'W), Alaska in May 1913
by R.B. Wyrie (UC 314925); 2) tetraspo-
rangial specimen collected at Qualicum,
Vancouver Island, British Columbia by J.
Macoun (without date, UC 90940); and
3) vegetative specimen collected from Van-
couver Island by J. Macoun (No. 93, with-
out date; UC 276575). The latter two
specimens are also cited in the original de-
scription (HOLLENBERG 1942).

In addition, the following herbarium spec-
imens of Alaskan P. senticulosa collected by
S.C. LinpsTroM and deposited in the Phy-
cological Herbarium, the University of
British Columbia were examined on loan
with the kind help of Mrs. J.C. OLIVEIRA:
1) tetrasporangial specimens from Campsite,
Sea Otter Sound (55°48'40"N, 133°29'36"
W) on June 1, 1981 (UBC Al8303); 2)
cystocarpic and tetrasporangial specimens
from Southern Sea Otter Sound (55°47'54"
N, 133°28'52"W) on June 1, 1981 (UBC
A32726, 32727); and 3) cystocarpic and
tetrasporangial specimens from Bridget Cove
(58°38'N, 134°57'W) on July 24, 1979
(UBC A66021).

The specimens cited above were examined
under a dissecting microscope. Small por-
tions were mounted in 509, glycerol-sea-
water on microscope slides.

Results and Discussion

The holotype specimen of Polysiphonia sen-
ticulosa is fragmentary and lacks a discerni-
ble main axis (Fig. 1). The diameter of
branches at the lowest part of the specimen
(45 mm below the apex) are 200-215 ym.
Ultimate branchlets are sharply pointed
(Fig. 2). Each axillary branch develops
from a central axial cell (Fig. 3). Adven-
titious rhizoids may arise from lower peri-
central cells without septations. Young
tetrasporangia are formed in the ultimate
order of ordinary branches (Fig. 4).

The holotype specimen of P. pungens is
also a fragment (Fig. 5), although it is
much larger than that of P. senticulosa.
Well-developed branches are 235-240 um
wide at the lowest portion and 190-200 ym
wide at 45 mm below the apex. Ultimate
branchlets are sharply pointed as shown in
the original illustration (HOLLENBERG 1942).
One to three axillary branches develop from
a single central axial cell (Fig. 6). Some
of these axillary branches are indeterminate
and bear 7-8 laterals in a spiral manner.
Rhizoids were not observed on the holotype
specimen, but were present on MAcouUN
No. 93 specimen (UC 276575), where they
developed without septations in a manner
similar to that described for P. senticulosa.
However, since this specimen lacks ultimate
branch tips and axillary branches, it cannot
be identified as P. pungens with certainty.
The other Macoun specimen (UG 90940)
is more complete and referable to the spe-
cies concerned.

The holotype specimen of P. pungens bears
tetrasporangia in the ultimate and penulti-
mate orders of ordinary branches as well as
in one of unbranched axillary branches.
Mature tetrasporangia are borne in series
of 2-12 in ordinary branches (Fig. 7) and
are 65-85 um in diameter (mean=73 um,
n=44). Immature tetrasporangia in series
of 2-7 were observed in axillary branches.

The entire holotype specimen of P. sen-
ticulosa resembles the upper portion of the
holotype of P. pungens. The more profuse
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Figs 1-4.  Polysiphonia senticulosa HarvEY. 1. Holotype specimen collected at Orcas Island
in April 1858 by D. Lvarr and deposited in BM. 2. Sharply pointed ultimate branchlet. 3.
Young axillary branch arising endogenously from a central axial cell. 4. Young tetrasporangia
(arrows) formed in an ordinary branch of the ultimate order. Figs 2-4 from the holotype speci-
men shown in Fig. 1. Scale in Fig. 3 applies also to Fig. 4.

Figs 5-7. Polysiphonia pungens HoLLENBERG. 5. Holotype specimen collected at Vallenar Rock,
Gravina Island in May 1913 by R. B. WyLIE and deposited in UC (90940). 6. Axillary branch arising
endogenously from a central axial cell. 7. Mature tetrasporangia formed in an ordinary branch of the
ultimate order. Figs 6, 7 from the holotype specimen shown in Fig. 5.
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development of axillary branches in the
May specimen of P. pungens suggests that
the specimen represents more mature plants
than the April specimen of P. senticulosa.
The Alaskan specimens of P. senticulosa in
UBC, collected in June and July near the
type locality of P. pungens, show a develop-
ment of axillary branches similar to that of
the holotype of P. pungens.

The Alaskan specimens examined appear
to be damaged, their uppermost portions
were lacking. Adventitious branches are
developed from some of the injured branches
and from other positions on the plants.
These Alaskan specimens are 130-150 ym
wide at the lowest portion and have sharply
pointed ultimate branchlets. One to three
axillary branches originate from the central
axial cell and are 320-750 gm long. Ad-
ventitious rhizoids develop from some of
lower pericentral cells which are not cut
off by septa from their parent cells. Tet-
rasporangia are formed both in ordinary
branches in 2-9 series and in axillary
branches in 2-7 series (sometimes individ-
ually). June tetrasporangial specimens
bear three axillary branches, but only one
of them form tetrasporangia. The majority
.of tetrasporangia in ordinary branches have
already released their spores, but those in
axillary branches bear both mature and
immature sporangia. Mature sporangia
are 65-80 ym in diameter. The matura-
tion of tetrasporangia and occurrence of
adventitious branches suggest that the Alas-
kan specimens examined were older than
the holotype specimens of P. senticulosa and
P. pungens.

Cystocarps of the Alaskan specimens are
formed on the upper portions of ordinary
branches. They are usually individually
formed 24 segments apart. Mature cysto-
carps are urceolate and 430-560 ym long x
300-460 gum wide. Their ostiolar rims are
140-230 gm wide and almost equal to the
diameter of necks (Fig. 8). Cystocarpic
plants also bear single axillary branches
(Fig. 9). These axillary branches are 250-
550 gum long and bear procarpic trichoblasts

and young cystocarps. They also form
vegetative trichoblasts. Scar cells (the
basal cells of fallen trichoblasts) are found
at their proximal end.

Figs 8, 9.  Polysiphonia senticulosa collected at
Southern Sea Otter Sound, Alaska on June 1,
1981 by S. C. LinpstroM and deposited in UBC

(A32726). 8. Mature cystocarp. 9. Axillary
branch bearing young cystocarps. Scale in Fig.
8 applies also to Fig. 9.

All the specimens examined, except
Macoun No. 93 (UC 276575), possess the
following features in common: (1) the thal-
lus is slender and profusely branched; (2)
it has four pericentral cells; (3) it lacks
cortical cells; (4) axillary branches originate
endogenously from the central axial cells
and contribute to reproductive activity;
and (5) ultimate branchlets with limited
growth are sharply pointed. The holotype
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specimen of P. senticulosa is youngest among
the specimens examined and bears young
tetrasporangia only in ordinary branches.
With age tetrasporangia may be formed in
axillary branches as found in the holotype
specimen of P. pungens. These specimens
can be referred to a single entity, Poly-
siphonia senticulosa HARVEY. P. pungens HoL-
LENBERG should be reduced to a synonym
of P. senticulosa.

P. senticulosa is similar to P. morrowii
HARvVEY in many of features stated in the
preceding paragraph. Kupo and Masupa
(1981) concluded that P. senticulosa auct.
japon. is included in the circumscription
of P. morrowii, and pointed out that the
status of genuine P. senticulosa is uncertain
whether it is an independent species or syn-
onymous with P. morrowii. YooN (1986),
however, reduced P. senticulosa to a synonym
of P. morrowii without examining the respec-
tive holotype specimens or specimens from
their type localities. Our examination of
P. morrowii from Hokkaido, including the
type locality, has shown that the two spe-
cies are distinguished as follows. P. morro-
wii differs from P. senticulosa in having
thicker thalli (320-550 um wide at the
lower portion and 280-370 um wide at 45
mm below the apex) and 7-8 axillary
branchlets, all of which bear tetrasporangia.
The greater number of axillary tetrasporan-
gial branchlets is the most prominent fea-
ture of fully mature plants of P. morrowii,
although their number varies according to
season and ontogeny (Kupbo and Masuba
1981). On the other hand, the number of
axillary tetrasporangial branchlets is 3 or
less for fully mature plants of P. senticulosa

and one of such branchlets is functional.
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TITEFE - -#H{EAEX : 3% Polysiphonia senticulosa HARVEY & P.
pungens HOLLENBERG (A ¥ZXB7UTYER) [CDIVT

Polysiphonia_ senticulosa HARVEY & P. pungens HOLLENBERG DIEEMEALIIE L /2o T D DEARIZLITD
B B> T3, (1) BARML, BHOEEEL 3, (2) £HMIC 4 BoRMEKEYS 3, (3)
REMIEERS o (4) LD > RAEMICRS N 3B EE R OMD 5> 589 3 (axillary broach), (5)
FREERT 2B A/ PMEDORIFIBICRE, COLIRNHUL L ME R F—FEELTHDIBERETH Y, P
pungens (& P. senticulosa DRZ L1335, LR - DEOBEDELLIEE A b 74 P. morrowii HARVEY & &
HBET B, LL, ToA P SHRROEEEEOC L ROUSIRFIEA]ERT 3 axillary branchlets Hi%3#
HULBTETRASN S, (060 FURHIRKILIORFESTH ItiEEAYEERIEYERE)





