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Taxonomic notes on Odontha/ia /yallii (HARVEY)

J.

AGARDH and related species (Rhodophyta)

Michio MASUDA
The original specimens of Odonthalia lyallii (HARVEY) J. AGARDH were reexamined and several vegetative and reproductive features have been added to
HARVEY's original description. The lectotype specimen has been designated. Previous reports of this species from the North Pacific were revised on the basis of
examination of the voucher specimens on which the reports were based. The
specimens of O. lyallii collected from the Aleutian Islands (OKAMURA, 1933, 1934),
the Kurile Islands (NAGAI, 1941) and Washington State (COLLINS et al., 1902) are
referable to Odonthalia setacea (RUPRECHT) PERESTENKO. The taxonomic relationship between O. lyallii and related species is discussed.

Odonthalia lyallii (HARVEY) J. AGARDH was originally described by
HARVEY (1862) on the basis of material collected from the Fuca Strait,
British Columbia, under the genus Rhodomela. It was transferred to Odonthalia by J. AGARDH the following year (1863). The alga has been reported
from various localities in the North Pacific (COLLINS et al., 1902; SETCHELL
and GARDNER, 1903; KYLIN, 1925; OKAMURA, 1933, 1934; KAWABATA,
1936; ZINOVA, 1940; NAGAI, 1941; SCAGEL, 1957). However, KAWABATA'S
record from Shikotan Island, southern Kuriles has been recently discounted
by MASUDA (in press). PERESTENKO (1977) pointed out its similarity to
Odonthalia setacea (RUPRECHT) PERESTENKO and concluded that the plants
reported from the Commander Islands by ZINOVA (1940) and from Whidbey
Island, Washington State by COLLINS et al. (1902) are identical with O.
setacea. However, the original description of O. lyallii given by HARVEY
(1862) is insufficient to circumscribe the alga since neither measurement data
nor illustrations were given, although the gross morphological features of the
alga are shown clearly. The purpose of this study is to describe O. lyallii
in more detail using the original specimens, and to discuss the taxonomic
relationship between O. lyallii and related species.
Materials
Two original specimens of Odonthalia lyallii (HARVEY) J. AGARDH,
which are now preserved in the Herbarium of Trinity College (TCD), were
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examined. One is a cystocarpic specimen collected in March 1859 from the
Fuca Strait, British Columbia, by D. LYALL (Fig. 1) and the other is a tetrasporangial specimen collected in April 1859 from the same locality by D.
LYALL (Fig. 2). The cystocarpic specimen is designated here as the lectotype.
In addition, specimens identified by several investigators as O. lyallii
were also examined. (1) Specimens from the Aleutian Islands: a cystocarpic
specimen collected from Atka Island on June 4, 1931 by Y. KOBAYASHI
and three tetrasporangial specimens collected from Amchitka Island on May
7, 1931 by Y. KOBAYASHI. These are voucher specimens on which OKAMURA'S reports (1933, 1934) were based and are now deposited in his herbarium which is located in the Herbarium of Faculty of Science, Hokkaido
University, Sapporo (SAP). (2) Specimens from the Kurile Islands: ten
tetrasporasporangial specimens gathered from Urup lsI., middle Kuriles, on
August 7 and 22, 1935 by M. NAGAI (SAP A); three cystocarpic and two
tetrasporangial specimens collected from Shimshir lsI., middle Kuriles, on
July 22, 1930 and August 21, 1935 by M. NAGAI (SAP A); three tetrasporangial specimens collected from Matsuwa lsI., middle Kuriles, on August
14, 1935 by M. NAGAI (SAPA, SAP 22052) ; seven tetrasporangial specimens
gathered from Onnekotan lsI., middle Kuriles, on August 15, 1935 by M.
NAGAI (SAPA) ; and six cytocarpic and five tetrasporangial specimens collected
from Paramshir lsI., northern Kuriles, on July 30, 1930 and August 4, 1932
by M. NAGAI (SAPA). These are NAGAI'S voucher specimens and are now
deposited in the Herbarium of Plant Pathology, Faculty of Agriculture,
Hokkaido University, Sapporo (SAPA) and SAP. (3) Specimens from Washington State: a cystocarpic and a tetrasporangial specimens collected from
Whidbey Island in 1901 by N. L. GARDNER and distributed in P. B. A. 940
(COLLINS et al., 1902); a cystocarpic specimen collected from Whidbey Island
in June 1901 by N. L. GARDNER and distributed from the Herbarium of the
University of California (UC) (Gardner 193; this is deposited in the Herbarium of Tokyo University of Fisheries); and a cystocarpic specimen collected from the same island on May 21, 1966 by P. S. DIXON (TCD).

Results
Observations of the original specimens:

Erect thalli anse from a common

Odollthalia lyallii (HARVEY) J. AGARDH
Fig. 1.

Lectotype specimen (cystocarpic) collected from the Fuca Strait, British
Columbia in March 1859 hy D. LYALL (TCD).

Fig. 2.

Tetrasporangial specimen collected from the Fuca Strait in April 1859
by D. LYALL (TCD).
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basal disc and are branch ed altern ate-distich o usly in a single pla ne (Figs. 1,
2). They are dark r ed in color and ad h ere well to pape r aft er drying. The
main axes ar e alm ost ter ete a bove the basal disc, beco ming immediately
compressed and r each a maxim um breadth of 2 mm a t th e lower portion.
The fir st order branch es ar e lo ngest in the middle por tion of th e main axis,
reaching up to 15- 16 cm in leng th and are di vided into progressively shorter
branches up to the sixth ord er. La teral branches of any o rder are simple
in th e proximal po rtion and branched above. Altho ugh H ARVEY (1862)
made no m ention of midribs, t he original specimens exa mined have conspicuous midribs (Figs. 3- 5). The midr ibs are form ed by successive divisio ns of
co rtical cells at t he m edian portion of the main axis. They are also evident
at th e lower to m idd le portions of th e first order branches and the lower
portion of th e seco nd order branches (Figs . 3- 5). Several ad ventitious
branches ar e borne on th e lo wer to middle portions of th e ma in axis.
The majority of ind eterm inate branc hes of the lec totype specimen produce procarp-bea ring branchlets a nd cystoca rps, w hich show various stages
of development, and are a rranged in a fl exuose-racemose manner from
th e midd le to upper por tions (F ig . 6) in accordance w ith H ARVEY'S descrip tion (1862). Proca rp- bearin g bran ch lets are found at th e uppermost portion
of th e branch es. They are simple and monosiphon ous (F igs. 7- 9). Procarps
are proba bly born e o n t he supra basal segmen t of th e br anchlets, although

Oc/ol/thalia lyaLlii ( H A R VEY) J. AGARDH
F ig. 3 .

Lower po rtion of a fir st order branch, showing midr ibs (photomicrogra ph
of the lectoty pe spec ime n).

F igs. 4, 5.
F ig. 6 .

Cross sec tions of a second orde r bra nch (4) a nd of a fi rst order bran ch
(5), show n in F ig. 3.

Fert ile port ion of the lecto type specime n, showi ng ar rangement of cystocarps.
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the development could not be traced. As cystocarps develop, the monosiphonous portion of the procarp-bearing branchlets falls off as in the case
of Polysiphonia and many other genera bearing trichoblasts in the Rhodomelaceae. Hence, cystocarps of this species are devoid of calcars (Figs.
10-14). Mature cystocarps are ovoid as reported by HARVEY (1862) and
600-900 f-lm in height and 420-700 f-lm in diameter with rather narrow
ostioles of 120-280 f-lm in diameter (Figs. 12-14). They sometimes possess
slightly elevated necks of 20-120 f-lm in height (Figs. 12, 13).

Odonthalia lyallii (HARVEY) J. AGARDH
Figs. 7-9.

Procarp-bearing branchlets.

Figs. 10-14.
Fig. 15.

Various developmental stages of cystocarps.

Portion of a tetrasporangial stichidium (flank-side view); the two
elongated cells in each segment are cover cells. Figs. 7-14 from
the lectotype; Fig. 15 from a specimen shown in Fig. 2.
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Th e tetrasporan gial stichidia are borne on th e upper portion of indeterm in ate branches of a n y orde r a nd are close to each oth e r (Fig. 16). They
are com pressed, atten uated at the proximal portion and have ac umin ate tips.
The stichidia measure 900 - 1600 pm in length, 240 - 280l1m in diameter and
are 160 - 180l1m in thi ckn ess. Two tetrasporangia are form ed in each of
6 to 12 (sometimes up to 16) s uccessive segments of th e s ti chidia (Fig. 17).
Each sporangium is provid ed w ith two cover cells on th e Rank sid e (Fig. 15).
Mature tetrasporangia a re 11 2.5 - 130.0 11m X 11 2.5 - 120.0 11m a nd di vide tetrahedrally.

•
Oclol/th alia Iy allii (H A RVE Y)
Figs. 16, 17.

.J.

AGA RDH

T et raspo ra ngial sti c hidia borne on a plan t sho wn in Fig. 2.

Observations of specimens from the Alel/tian Islands, th e KII1-ile Islands
and Washington State : Specim ens from the A le utian s are in agreement
with the description a nd illustra tion given by OK A M U R A (1934). Based on
OK A M U R A'S vouch e r s pecimens some additional d a ta rega rding r eproductive
features is gi ve n here to s upplement hi s desc ripti on (1934).
Although
OK AMU R A s tated th a t th e cys tocarps a re ovate, th ey a re urceola te and have
elevated necks as seen in hi s illustration (PI. 308, fi g. 5). Th ey are 8751250 11m in height a nd 725 - 1075 pm in diam eter. Th ey possess wide ostiol es
of 265 - 500l1m in di a me ter a nd elevated necks of 180 - 330l1m in height.
The tetrasporangi al stichidi a a r e 800 - 150011m in length, 240 - 260l1m in
diameter an d 130 - 160l1m in thickness. The tetras porangia are formed in
two longitudinal rows of 5 to 10 successive segments of th e s tichidia. The
mature tetrasporangia are 115- 135 11m X 110- 130 11m in size.
NAGA I (1941) r e po rted Odonth alia ly allii fr o m south e rn to northern
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Kuriles. However, a check of his voucher specimens reveals that they are
heterogeneous (MASUDA and YAMADA, in press). The specimens cited
above (see Materials) are in agreement with NAGAI'S description of this species.
These specimens were collected during late luly and late August and so
they are older and darker in color than aforementioned Aleutian specimens.
They are similar in other respects to the Aleutian specimens. The urceolate
cystocarps are 850-1250 flm in height, 750-1100 flm in diameter and possess
wide ostioles of 380-750 flm in diameter and elevated necks of 150-400 flm
in height (Figs. 18, 19). The tetrasporangial stichidia are 800-1600 flm in
length, 220-260 flm in diameter and 140-160 flm in thickness. Two tetrasporangIa are formed in each of 6-12 successive segments of the stichidia,

/

\
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Odollthalia s('[area (RUPRECHT) PERESTENKO
Figs. 18, 19.

Mature cystocarps borne on a plant collected from Paramshir
lsI.. Kuriles on August 4, 1932 by M. NAGAI (SAPA).

Figs. 20-23.

Mature cystocarps borne on plants from Whidbey lsI., Washington State: 20, collected in 1901 by N. L. GARDNER (P. B. A. 940);
21, collected in June 190i by N. L. GARDNER (Gardner 193):
22, 23, collected on May 21, 1966 by P. S. DIXON (TeD).
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although the vast majority of the sporangia are empty after spore liberation
and only the two-cover cells of each sporangium are visible.
The gross morphological features of the Washington specimens were
illustrated by SETCHELL and GARDNER (1903). The specimens examined
agree with their illustrations. The specimens in P. B. A. (COLLINS et al.
1902) and the specimen collected by DIXON possess slightly elevated midribs
at the lower portion of main axes and of lower first order branches, whereas
the remaining specimen (Gardner 193) has conspicuous midribs as does
the lectotype specimen of O. lyallii. The urceolate cystocarps are 8001150 pm in height, 630-980 pm in diameter and possess ostioles of 270-
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Odonthalia setacea (RUPRECHT) PERESTENKO
Figs. 24-27.

Procarp-bearing branchlets borne on a plant collected from Bering
lsI., Commander Islands on July 22, 1972 by T. ZAKHODNOV A (SAP).

Figs. 28-32.

Various developmental stages of cystocarps borne on a plant collected from Mednyi lsI., Commander Islands on July 10, 1972 by
L. P. PERESTENKO (SAP).
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500 fJ.m in diameter and elevated necks of 120-280 fJ.m in height (Figs.
20-23). The tetrasporangial stichidia are 950-1150 fJ.m in length, 220-250
fJ.m in diameter and are 150-170 fJ.m in thickness. Two tetrasporangia are
produced in each of 6-13 successive segments of the stichidia. Mature
tetrasporangia are 107.5-125.0 fJ.m X 105.0-112.5 fJ.m III sIze.

Discussion
The specImens from the Aleutian Islands, the Kurile Islands and Washington are similar in vegetative and tetrasporangial features to the original
specimens of Odonthalia lyallii. However, they differ from the latter in
having urceolate cystocarps with wide ostioles and elevated necks. They
are similar to O. setacea (RUPRECHT) PERESTENKO in this respect (RUPRECHT,
1850; PERESTENKO, 1977; MASUDA and YAMADA, 1980). O. lyallii and
O. setacea are closely related species, as pointed out by PERESTENKO (1977).
The only recognizable difference between the two is the nature of the cystocarp. According to MASUDA and YAMADA (in press), cystocarpic features
of this genus such as their shape, size, arrangement and position, have
taxonomic significance at the species level. O. lyallii and O. setacea are
similar to each other in the arrangement and position of cystocarps. Furthermore, their procarp-bearing branch lets are similar, as shown in Figs. 7-9
and 24-27. However, they are distinguishable by the shape and size of
cystocarps. Various developmental stages of cystocarps in O. setacea are
shown in Figs. 28-32 on the basis of material collected from Mednyi lsI.,
Commander Islands on July 10, 1972 by L. P. PERESTENKO (SAP, d.
MASUDA and YAMADA, 1980). A comparison of these cystocarps with those
of O. lyallii shown in Figs. 10-14 discloses that the cystocarps of both
the species differ from each other in every stage of development. This
suggests that there is an essential difference between both the cystocarps
in their growth patterns. Furthermore, the cystocarps of O. lyallii are
smaller than those of O. setacea. These differences seem to be minor but
should not be neglected. Further experimental analysis of the taxonomic
features of both the species is necessary. Until sufficient data has been
collected, it seems best to maintain these two species as separate. The
specimens from the Aleutians, Kuriles and Washington State examined are
referable to O. setacea.
Odonthalia lyallii and O. setacea are similar to O. kamtschatica
(RUPRECHT) J. AGARDH in that they have expansive thalli, conspicuous
midribs and cystocarps arranged in a flexuose-racemose manner. K YLIN
(1925) stated that he examined the type specimnes of O. kamtschactia and
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Figs. 33-35.
Figs. 36-41.

(

Odonthalia kamtschatica (RUPRECHT) J. AGARDH
Procarp-bearing branch lets.
Various developmental stages of cystocarps. All figures depicted
from the lectotype specimen collected at Petropavlovsk, Kamchatka Peninsula in 1848 by WOSNESSENSKY (LE).

O. setacea in J. AGARDH'S herbarium housed in the Herbarium of the Botanical Museum, Lund (LD) and that, in his opinion, two species are so closely
related to each other that he could hardly see any essential difference between them. However, there are now no type specimens of the two species
in J. AGARDH'S herbarium (Dr. O. ALMBORN, pers. comm.). It seems that
K YLIN examined parts of the original specimens of both the species. In
this connection the type materials of O. kamtschatica including the lectotype
are now deposited in the Herbarium of the Komarov Botanical Institute ot
the Academy of Sciences, Leningrad (LE) (PERESTENKO, 1977; MASUDA and
YAMADA, in press). According to an examination of the lectotype specimen
of O. kamtschatica, it is distinf 11ished from O. lyallii and O. setacea by the
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nature of its procarp-bearing branchlets and cystocarps. The procarp-bearing
branchlets are polysiphonous (Figs. 33-35) and grow into calcars, and so
the cystocarps possess conspicuous calcars (Figs. 36-41). On the other hand,
the procarp-bearing branch lets of O. lyallii and O. setacea are monosiphonous (Figs. 7-9, 24-27) and deciduous. The cystocarps are devoid of
calcars (Figs. 10-14, 28-32). Polysiphonous procarp-bearing branch lets are
known for O. dentata (L.) LYNGBYE (FALKENBERG, 1901; ROSENVINGE,
1923-24; KYLlN, 1934), O. ochotensis (RUPRECHT) J. AGARDH (RUPRECHT,
1850) and O. kawabatae MASUDA (in press), all of which possess conspicuous
calcars.
I wish to express my gratitude to Professor Munenao KUROGI, Hokkaido
University for his criticism of the manuscript. I am also indebted to the
curators of LE, TCD, SAPA and the Herbarium of Tokyo University of
Fisheries for loan of the specimens. This study was supported in part
by a Grant-in-Aid for Scientific Research No. 374218 form the Ministry of
Education, Science and Culture of Japan.
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