
Jap. J. Phycol. (Sorui) 28: 225-231. December 10， 1980. 

Morphological observation on a brown alga， 
Delamarea att印刷ta(KJELLMAN) ROSENVINGE 

(Dictyosiphonal，儲)， new to ]apan!l 

Hiroshi KAWAI and Munenao KUROGI 

Dφ'artment 01 Botany， Faculty 01 Science， Hokkaido 
University， Sapporo， 060 Japan 

KAWAI， H. and KUROGI， M. 1980. Morphological observation on a brown alga， Delamarea 
attenuata (KJELLMAN) ROSENVINGE (Dictyosiphonales)， new to Japan. Jap. J. Phycol. 28: 
225ー231.
Delamarea attenuata belonging to the order Dictyosiphonales (Phaeophyta) is reported 
from Abashiri on the Okhotsk coast of Hokkaido. Previously known from the North 
Atlantic and eastern North Pacific， this is the五rstrecord from the western Pacific. The 
species is characterized by having an unbranched cylindrical habit similar to that of 
Scytosiphon lomentaria， and by having large vesicular paraphyses and by the occurrence 
of ovate unilocular and lanceolate plurilocular sporangia on separate (rarely on the same) 
thalli. 
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A brown alga， Delamarea attenuata 
(KJELLMAN) ROSENVINGE belonging to the 

Dictyosiphonales has been reported from 

cold wa ters of N ovaya Zemlya (FLOROV & 
KORSAKOVA 1932， A. D. ZINOVA 1954)， Spits-
bergen (KJELLMAN 1883)， Greenland (ROSEN-
VINGE 1893， LUND 1959)， 1celand (CARAM & 
]ONSSON 1972)， Norway (JAASUND 1965)， Den-
mark (ROSENVINGE & LUND 1947)， Helgoland 
(KUCKUCK 1894)， Miquelon Isl. (HARIOT 1889) 
and southern Massachusetts (DOTY 1948， 
TAYLOR 1937， 1957) of North Atlantic 
Ocean. It is also known from Alaska 
(]OHANSEN 1971) of the eastern North 

Pacific Ocean， but not from the western 
Pacific. 

The alga referable to this species was 

first collected from the Okhotsk Sea coast 

of Hokkaido on the west side of the Pacific. 

Morphological observations on the ]apanese 

population are described here. 

Materials 

The specimens observed were collected 

on ]une 24， 1979 at Futatsuiwa， Abashiri， 
Hokkaido (44002'N， 144017'E) growing on 
rocks in the subtidal zone about 1 m deep 

in company with Chordaria fiagelliformis 

(MULLER) C. AGARDH and Scytosiphon 
lomentaria (LYNGBYE) LINK. Preserved ma-

terials in 10% formaldehyde-seawater were 

used for microscopic examination. 

Observations 

The plants are solitary or caespitose， 
attached on rocks with a cushion like hold-

fast， filiform and simple， attenuate towards 
the base， roundish at the tip， olive or yel-
lowish brown in color， and up to 8.5 cm in 
length and 1.3 mm  in diameter (Fig. 12). 

The thallus is solid when young， becom-
ing hollow with age except in the lower 

part (Figs. 1-4， 13). Peripheral cells of 

1) Dedicated to the memory of the late Professor Tomoo MIWA. 
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Figs. 1-11. Delamarea attenuata (KJELLMAN) ROSENVINGE. 

1. Transverse section of young solid thallus. 2-4. Development of paraphyses from peri-

pheral cells. 5， 6. Paraphyses and hairs. 5. Showing initials of sporangia or hairs. 7. Pluri-
locular sporangia and paraphyses. 8. Conical plurilocular sporangia borne in lowest part of 

hollow thallus. 9. Unilocular sporangium and paraphyses. 10. Unilocular sporangium borne 
on a plant with plurilocular sporangia. 11. Lowermost part of young thallus， rhizoidal五laments
descending from the surface cells. p: paraphysis， h: hair， ps: plurilocular sporangium， us: 
unilocular sporangium. 
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young solid tha11us are sma11 and cubical， 

14-33 x 15-30μm in cross section， contain-

ing many discoid chloroplasts m巴aSUrIng

3-3.5μm in diameter. 1'h巴II1nerc巴l1sare 

large， roundish and thick walled， 55-78x 

47-63μll1 in cross section， ancl nearly color-
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Figs. 12-17. DeLalllar('(I 011刊 11101(1(KJELLMAN) ROSENVINGE. 

12. habit. 13. Lon只iludinal seclion of young solid thal1us. 14. Transverse seclion of 

immall1re young thal1us. 15. Longitudinal seclion of lower part of thallus. 16. Unilocl1lar 

sporangia and paraphyses. 17. Pll1rilocular sporangia， paraphyses ancl hair 
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less. In longitudinal section， the inner 
cells are cylindrical (Fig. 13). 

When mature， the thallus becomes hol-
low， and clavate vesicular cells (paraphyses)， 
hairs and plurilocular or unilocular sporan-

gia develop from peripheral cells. The 

inner cells of mature thallus are larger 

than those of the young thallus and meas-

ure 80-115 (ー125)X50-70μmin cross sec-

tIon. 

Paraphyses are vesicular， containing 
many chloroplasts， clavate to cylindrical， 
and measure 65-122←137) pm in length 
and 22-35μm in diameter (Figs. 5-7， 9， 16). 
Hairs are scattered singly or in groups 

among the paraphyses， provided with mer-
istematic cells at the base， measuring 12-
18μm in diameter (Figs. 5， 6， 1円. The 
basal seath of hair mentioned by LUND 
(1969) is not observed. 
Plurilocular sporangia and unilocular spo・

rangia are borne usually on distinct plants. 

Unilocular sporangia are rarely borne on 

the same plant as plurilocular ones (Fig. 10) 
as already mentioned by CARAM & JONSSON 

(1972). Plurilocular and unilocular sporan-

gia are distributed evenly among para-

physes over the entire thallus except near 
the holdfast. Plurilocular sporangia (Figs. 

7， 17) are lanceolate or linear， with two 
to four seriate loculi， 65-110μm in length 
and 12-22 (-25)μm in diameter， being 
about as long as the paraphyses. In the 

lowest hollow part of the thallus， however， 
they are short and conical or roundish， 
being 32-50μm in length and 14-21μm in 

diameter (Fig. 8). Unilocular sporangia 

(Figs. 9， 16) are ovate， pyriform or short 
clavate， usually sessile， measuring 55-85 
(ー92)μmin length and 31-52μm in dia-
meter， being usually about 7/10 times 
shorter than paraphyses. 

Cushion like holdfasts are composed of 

densely intertwined branched rhizoidal 
filaments 15-20μm in diameter. Rhizoidal 
filaments extend horizontally in the lower 

part of holdfast and enclose the basal part 
of erect thallus in the upper part (Fig. 15). 

They also descend from the superficial cells 
of the basal part of the erect thallus (Fig. 

11). The rhizoidal filaments are composed 

of sinuate cells， uniseriately arranged with 
rare cell divisions by longitudinal walls. 

Discussion 

This species is similar in outer appear-
ance to the young plant of Scytosiphon 
lomentaria belonging to Scytosiphonales. 
However， Delamarea is characterized by 
having large vesicular paraphyses and both 

ovate unilocular and lanceolate plurilocular 
sporangia usually on separate plants. This 

species also has many chloroplasts per cell 

as opposed to a single plastid in Scytosi-
phon. Scytosiphon has narrow cylindrical 
paraphyses and only cylindrical plurilocular 
sporangla. 

This taxon was first described by KJELL-

MAN (188司asScytosiphon attenuatus KJELL-
MAN based on the plant from Spitsbergen 
in the Arctic Sea. He described the plant 

as having only plurilocular sporangia. On 

the other hand， HARIOT (1889) reported also 
a plant similar to Scytosiρ，hon lomentaria 
and bearing only unilocular sporangia from 

Miquelon Island lying south of Newfoun-

dland， and he named it Delamarea para-
doxa HARIOT. ROSENVINGE (1893) consi-
dered that the two species were conspecific 

and combined them as Delamarea attenuata 
(KJELLMAN) ROSENVINGE. 

Table 1 shows a comparison of the shape 
and size of paraphyses， plurilocular sporan-
gia and unilocular sporangia of our speci-

men with those described by KJELLMAN 
(1883)， HARIOT (1889)， ROSENVINGE & LUND 
(1947) from Denmark， TAYLOR (1937， 1957) 
from eastern North America， LUND (1959) 
from east Greenland and JAASUND (1965) 

from northern Norway. The sizes meas-
ured of the specimens of west Greenland 

and Denmark (cultured from Denmark iso-

late)， which were kindly sent to us by Dr. 
P. M. PEDERSEN， are also added in the 
Table. 

At first， compared with the original de-
scription by KJELLMAN (1883)， our plurilo-
cular sporangia are usually longer than 

those described by him， and near1y the 
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Table 1. Comparisons of the sizes of paraphyses， pluri10cular sporangia 
and uni10cular sporangia among the descriptions by di妊erent

authors from different places 

Paraphyses I Pluri10cular Sporangia I Uni10cular Sporangia 
(μm)μm)μm)  

Our specimen 65-122 (ー137.5)X23-35I 65-110X12.5-22 (-25) I 55-85 (一位.5)X 31.5-52.5 
| ベ33-50X14周辺

K]ELLMAN (1883) 
(Spitsbergen) 一山5 I 3…5-20 
HARIOT (1889) 
(Miquelon Is1.) 仰 ω叩|一 I 4ι制ωかM叩5出4…0
ROSENVINGE & LUND 
(1947) (Denmark) 6臼側3劫) … ×刈お | … ×刈川叫山一19叫山19-21与M悶-2引21 I … 制ω5山←凶仰州
T A YLOR (1937， 1957) 
(East N. America) 

LUND (1959) 
(East Greenland) 

印叫似…-1叩120ωm

i 路M 叩×刈刈叫山…11ルω11-21トM凶-21幻引山l川叫(←岬-羽却捌) I 
JAASUD (1965) 
(Norway) …×制5 I …日O

West Greenland， 
collected by PEDERSEN 63-98X12-28 …12-28 
Denmark， cultured by 
PEDERSEN I - Iω 
* showing the size in the lowest hollow part of thallus. 

same as those described by ROSENVINGE & 

LUND (1947) and those from west Greenland. 

According to K]ELLMAN the plurilocular 

sporangia are roundish or conical. Our 
plurilocular sporangia are usually lanceolate 

or cylindrical， but as mentioned before the 
sporangia borne in the lowest hollow part 

of thallus are conical to roundish and of 

nearly the same size as those of K]ELLMAN. 

ROSENVINGE & LUND also reported the 

plants bearing such short and roundish or 

conical plurilocular sporangia collected at 

Skagen and they expected that the plants 

are more juvenile than those with long 
sporangia. Paraphyses of KJELLMAN'S plant 

are also somewhat broader than ours and 

those of ROSENVINGE & LUND. 

On the other hand， there are also some 
differences in the shape and the size of 

para汁lyses，plurilocular sporangia and uni-
locular sporangia between our plant and 

other plants described by HARIOT， T A YLOR， 
LUND and JAASUND as seen in Table 1. 

Unilocular sporangia described by HARIOT， 
and T A YLOR are shorter， plurilocular spor-
angia by LUND are shorter， plurilocular 
sporangia by JAASUND are shorter and 

broader and paraphyses by JAASUND are 

also broader than those of ours. Our 

plant agrees well with the plant described 

by ROSENVINGE & LUND in these respects. 

Such di妊erencesseem to be the expected 

variations within the same species， however 
the biosystematic problem at the infra-

specific level remains. 

HARIOT (1889) and LUND (1959) described 

young shoots issuing from the basal rhi-

zoidal system， and PEDERSEN (1974) clarified 
by culture methods the development of 

erect thallus from basal rhizoidal system. 

We could not find such shoots in our ma-

terial. 
As to the systematic position of this 

species A. D. Z INOV A (1953， 1954) established 
the family Delamareaceae inc1uding Delama-
rea， Coelocladia， Cladothele and Stschaρovia. 
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LUND (1959) proposed the order Delamare-

ales for this family presuming that Dela-

marea attenuata has polystichous thallus 

and isomorphic alternation of generations. 

But PEDERSEN (1974) demonstrated the pres-

ence of a filamentous microthallus in the 

life history in his culture experiments of 

the Denmark isolate. He proposed placing 

the order Delamareales in synonymy with 

the order Dictyosiphonales with the family 

Delamareaceae occupying a systematic posi-

tion between the Striariaceae and Punctari-

aceae in th巴 latterorder. From our under-

standing of the structure of some of these 

taxa， we agree with those taxonomic con-
clusions， and further with PEDERSEN that 
Coelocladia， Cladothele and StschaρOVta 
are in need of further study. 

We wish to acknowledge Dr. Tadahiko 

HAYASHI and the other staff members of 

Abashiri Fisheries Experimental Station 

for their help in the algal investigation at 

Abashiri， Dr. P. M. PEDERSEN， Institut for 
Sporeplanter， for sending us his valuable 
specimens， and Professor Isabella A.ABBOTT， 
Stanford University， for her critical read-
ing and improving the English of our 

paper. 

References 

CARAM， B. & JONSSON， S. 1972. Nouvel inven-

taire des algues marines de 1'1s1ande. Act. 

Bot. 1sl. 1: 5-31. 

DOTY， M. S. 1948. The flora of Penikese， seventy-
four years after 1. Penikese Island marine 

algae. Rhodora， 50: 253-269. 
“FLEROV， B. K. & KORSAKOVA， N. V. 1932. 
Spisok vodoroslej Novoy Zemli. Tr. Okean-

ogr. Inst. II， 1." 
HARIOT， P. 1889. Liste des algues recueillies a 

l'ile Miquelon， par M. le docteur Delamare. 
J. Bot. (Paris) 3: 154-157. 

JAASUND， E. 1963. Aspects of the marine algal 
vegetation of North Norway. Botanica Go-

thoburgensia 4: 1-174. 

JOHANSEN， H. W. 1971.印刷sof elevation 
changes on benthic algae in Prince William 

Sound. In the Great Alaska Earthquake of 

1964， Biology， National Academy of Science， 

Washington: 35-68. 

KJELLMAN， F. R. 1883. The algae of the Arctic 
Sea. (A survey of the species， together with 

an exposition of the general characters and 

the development of the flora). Kongl. Svensk 

Vetensk. Ak. Handl. 20(5): 1-350. Pls. 1-31. 

KUCKUCK， P. 1894. Bemerkungen zur mariaen 

Algenvegetation von Helgoland. Wiss. Meer-

esunters. Abt. Helgoland N.F. 1: 225-263. 

LUND， S. 1959. The marine algae of East Green-
land 1. Taxonomical part. Medd. Gronl. 

156 (1): 1-247. 

PEDERSEN， P. M. 1974. On the systematic posi-

tion of ])elamarea attenuata (Phaeophyceae). 

Br. phycol. J. 9: 313-318. 

ROSENVINGE， L. K. 1893. Gronlands Havalger. 
Medd. Gronl. 3: 765-981， Pls. 1-2. 
ROSENVINGE， L. K. & LUND， S. 1947. The 

marine algae of Denmark， contributions to 

their natural history Il， Phaeophyceae. 

Kongl. Dansk. Vidensk. Selsk. Biol. Skr. 

4(5): 1-99. 

TAYLOR， W. R. 1937. Marine algae of the 

Northeastern Coast of North America. The 

University of Michigan Press， Michigan. 
TA YLOR， W. R. 1957. The same (2 ed.) 

ZINOV A， A. D. 1953. Operede!itelj burych vodo・

roslej morej SSSR-Akad. Nauk SSSR. Mo-

skva， Leningrad. 

ZINOV A， A. D. 1954. Novye semejstvo， rod i vid 

u burych vodoroslej-Trudy Bot. Inst. Ko-

marov Akad. Nauk SSSR， Ser. 2， 9: 223-244. 



Delamarea attenuata， new to Japan 

川井浩史・黒木宗尚z 日本新産，褐藻 Dela冊 ar，側 a抑卸価a加(町ELLMAN)

ROSENVINGE (=ニセカヤモz新称)の形態学的観察
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オホーツク海沿岸，北海道網走において Delamareaattenuata (KJELLMAN) ROSENVINGE (ニセカヤモ:

新称)と同定される褐藻を採集し，形態学的観察を行なった。本藻は Dictyosiphonalesに属し，北半球の高緯

度域に広く分布するが，太平洋の西岸からの報告はこれが最初である。本藻の外形は分枝せぬ円柱状で，カヤモ

ノリに似るが大きな褒状の側糸と卵形の単子嚢及び按針形の複子嚢を有する点で区別される。この二つの生殖器

官はふつう別荷の個体に形成されるが，まれに同ーの個体に形成されることもある。 (060札幌市北区北十条西八

丁目 北海道大学理学部植物学教室)




