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The genus Polysiphonia (Rhodophyta, Ceramiales) from
Santa Catalina Island, California
I. Oligosiphonia

David N. YounG* and Donald F. KAPRAUN**

*Allan Hancock Foundation and Department of Biological Sciences, University of
Southern California, Los Angeles, California 90089, U.S.A. **Department of
Biological Sciences, University of North Carolina,

Wilmington, North Carolina 28403, U.S. A.

Young, D.N. and Kapraun, D.F. 1985. The genus Polysiphonia (Rhodophyta, Ceramiales)
From Santa Catalina Island, California. I. Oligosiphonia. Jap. J. Phycol. 33: 103-117.

Illustrations, descriptions and taxonomic notes are provided for eight tetrasiphonous
species of Polysiphonia occurring on Santa Catalina Island, California: P. flaccidissima
HoLLENB., P. scopulorum var. villum (J. Ac.) HoLLENB., P. decussata HoLLENB., P.
pacifica var. delicatula HoLLENB., P. eastwoodae S. & G., P. acuminata GARDN., P.

savatieri Har., and P. simplex HoOLLENB.

these species elsewhere in the Pacific Ocean.

Key Index Words:
Rhodophyta; Santa Catalina Is.

The genus Polysiphonia GREVILLE, a widely
distributed and ecologically diverse group,
is often one of the least understood taxa in
ecological accounts and regional floras
(TAYLOR 1960, KAPRAUN 1977 ; WOMERSLEY
1979). The species occurring on the Califor-
nia coast, however, are relatively well
delimited in the monographic treatments by
HOLLENBERG (1942a, 1942b, 1944, 1961, 1968b)
which stressed the significant diagnostic
morphological features. But even here,
specific determinations can be difficult, especi-
ally in the warm temperate and tropical
waters of the Southern California Channel
Islands, with diminutive specimens which
achive reproductive maturity without attain-
ing the habit and vegetative features char-
acteristic of the species. The present study,
utilizing collections primarily from Santa
Catalina Island, was initiated to consider
some of the special problems encountered
with the minute, turf-forming tetrasiphonous
Polysiphonia species, and to provide additional

Comparisons are made with descriptions for

Ceramiales; Oligosiphonia; Pacific Ocean; Polysiphonia;

data for the continuing biogeographic investi-
gations of the Southern California Islands
(NEUSHUL et al. 1967, MURRAY et al. 1980,
MURRAY and LITTLER 1981). '

Specimens were obtained by the authors
during March and September, 1980, from a
range of habitats near Avalon and Twin
Harbors, and the vicinity of the University
of Southern California Catalina Marine
Science Center (CMSC). Additional speci-
mens were examined to provide a better
appreciation of morphological variation re-
ported for some taxa. Collections are des-
ignated as follows: DFK for D. F. KAPRAUN,
DNY for David N. YounG, GJH for George
J. HOLLENBERG, EYD for E. Yale DAWSON.
Voucher specimens and microscopic slides
for this study are deposited in the following
herbaria: UNC-Wilmington (WNC), Allan
Hancock Foundation (AHFH), and the Smith-
sonian Museum (US).

Loans of type specimens and historically
significant collections were provided by Dr.
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J. Norris (US). Additionally, we are grate-
ful to Valerie ANDERSON (AHFH) for
technical assistance and the Institute for
Coastal and Marine Studies (USC) for
providing facilities at CMSC.

Key to the Tetrasiphonous
Species of Polysiphonia

1. Branches arising in axils of trichoblasts
P. flaccidissima

1. Branches replacing trichoblasts 2
2. Rhizoids in open connection with
pericentral cells 3
2. Rhizoids cut off from pericentral
cells 5

3. Scar cells absent in decumbent axes ; erect
filaments arising endogenously in uni-
lateral fashion at intervals of 2-4
segments from prostrate axes

Polysiphonia scopulorum var. villum

3. Scar cells common in decumbent axes;
erect filaments arising radially from
both prostrate and erect axes 4

4. Trichoblast or scar cell separated
from preceding branch by 1 or 2
naked segments; lateral branches
decussate ; main axes more than
150 pm diam P. decussata

4. Trichoblasts or scar cells absent or
exceedingly rare; lateral branches
alternate ; main axes less than 100 ym

diam P. pacifica var. delicatula

5. Segments in main axes 2-3 diam long

P. acuminata

5. Segments in main axes 1 diam or less
long 6

6. Plants 2-3cm tall; prominent main
axes more than 250 ym diam;
adventitious branchlets developing
from scar cells in older branches

6. Plants less than 2 cm tall, matted or
bushlike, lacking a prominent main
axis; filaments less than 250 pgm
diam ; adventitious branchlets absent 7

7. Plants mostly epiphytic; bushlike from
a distinct basal tuft of rhizoids;
main axes to 150 um diam P. savatier:

7. Plants mostly saxicolous; erect filaments

from a distinct basal tuft of creeping
branches; main axes to 250 #m diam
P. simplex

Polysiphonia acuininata GARDN.
(Figs 1-6)

P. acuminata GARDNER 1927 : 100, HOLLEN-
BERG 1942b : 782, SMITH 1944 : 360, ABBOTT
and HOLLENBERG 1976: 684, fig. 630.
Thallus erect, 2-3cm tall, coarse with

primary branches arising alternately from
the distinct main axis ; segments in the main
axis 250-400 ym diam, to 1 diam long ; branches
replacing trichoblasts in development; tri-
choblasts developing in spiral sequence on
each segment not bearing a branch; in older
parts adventitious branchlets of limited
growth developing from scar cells; peri-
central cells 4, uncorticated, or less com-
monly, with rhizoidal cortication near the
base; rhizoids cut off from the end of
pericentral cells.

Cystocarps not observed in this study. For
a description see ABBOTT and HOLLENBERG
(1976 : 684).

Spermatangial branches cylindrical, 30-50
%120-150 pm, with subtending trichoblast,
sterile tips absent or consisting of 1-2 small
cells.

Tetrasporangia 50-70 pm diam, spirally
arranged in long series in the branch tips.

Type-Locality White’s Point near San
Pedro, Los Angeles County, California.

Distribution : Monterey to La Jolla on the
California coast, and from Catalina Island.

Selected  Specimens Studied: SANTA
CATALINA IS: Cherry Cove, DFK, 10
March 1980, WNC 15162 ; Cherry Cove, DNY
1004, tetrasporic, 5 Sept. 1980, WNC 15161 ;
north side of island GJH 838, male, 15 April
1935, US 2273, US 2274, US2275. LOS
ANGELES CO: (Isotype) White’s Point near
San Pedro, N.L. GARDNER 1968, June 1908,
US 2838.

Remarks: This species with its character-
istically robust and distinct main axes beset
with clearly alternate branches is compara-
tively distinct, even in the diminutive form
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Figs 1-6. Polysiphonia acuminata. Fig. 1. Spermatangial branches.

Fig. 2. Adventitious

branchlet. Fig. 3. Branch apex with tetrasporangia. Fig. 4. Rhizoids cut off from pericentral

cells. Fig. 5. Rhizoidal cortication of older filament.
1-3, 6. Scale=50 ym. Figs 4-5. Scale=100 xm.

most often encountered in this study.

Polysiphonia decussata HOLLENB.
(Figs 7-10)

P. decussata HOLLENBERG 1942b : 780, fig. 6,
1961: 351, pl. 2, fig. 1, ABBOTT and
HOLLENBERG 1976: 686, fig. 633.

Thallus entangled, giving rise to erect

Fig. 6. Vegetative branch apex. Figs

filaments to 0.5cm tall; prostrate axes
attached by numerous rhizoids which remain
in open connection with pericental cells;
erect filaments 150-200 ym diam, the seg-
ments to 1 diam long; pericentral cells 4,
uncorticated ; branches replacing trichoblasts
in development; trichoblasts or scar cells
separated from preceding branch by 1 or 2
naked segments; branches appearing disti-
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Figs 7-10. Polysiphonia decussata. Fig. 7. Branch apex with tetrasporangia. Figs
8-9. Decussate branch development. Fig. 10. Rhizoids in open connection with pericentral
cells. Figs 7-9. Scale=50 ym. Fig. 10. Scale=100 pm.

chous, but developing decussately in relation Angeles County, California.

to trichoblasts. Distribution: Southern California to Isla
Sexual reproductive structures not seen in Guadalupe, Baja California, and the Galapagos

this study. For descriptions see HOLLENBERG Islands.

(1942b : 780). Selected Specimens Studied: SANTA
Tetrasporangia 40-56 ym diam, in spiral CATALINA 1IS: Catalina Harbor, DFK,

series in branch tips. tetrasporic, 10 March 1980, WNC 15163.

Type-Locality: Topanga Canyon, Los ORANGE CO: Laguna Beach, GJH 1114,
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tetrasporic, 10 Nov. 1935, US 1086, US 1087.

LOS ANGELES CO: (Holotype) Topanga Polysiphonia eastwoodae SETCHELL
Canyon, GJH 2649, 4 June 1939, US 1174, and GARDNER
US 1175. MEXICO: Punta Santa Rosalia, .

(Figs 11-16)

Baja California, EYD 2846, 10 Oct. 1946,
AHFH 72792 ; Guadalupe Island, EYD 8588, P. eastwoodae SETCHELL and GARDNER 1830 :

20-1 Dec. 1949, AHFH 70550 ; Punta Santa 161, DAwsON 1954b: 160, KAPRAUN et al.
Rosalia, Baja California, EYD 2886, 10 Oct. 1983 881-898, figs 25-29.
1946, AHFH 72759. P. snyderae KYLIN 1941: 35, pl. 12, fig. 34,

Figs 11-16. Polysiphonia eastwoodae. Fig. 11. Rhizoids cut off from pericentral cells.
Fig. 12. Carpogonial branch. Fig. 13. Mature pericarp. Fig. 14. Spermatangial branches.
Fig. 15. Tetrasporania in spiral sequence. Fig. 16. Branch development in apex. Figs 11-
13, 15. Scale=100 #m. Figs 14, 16. Scale=50 gm.
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HOLLENBERG 1942a: 784, fig. 9, DAWSON
1944 : 330, 1951 : 56, 1954b: 160.

P. mollis sensu HOLLENBERG 1961: 359,
pl. 4, fig. 2 [non P. mollis ]J.D. HOOKER
and HARVEY 1847: 397], DawsoN 1957: 8,
1966: 29, DAWSON et al. 1960: 72, pl. 41,
figs 7-8, MEREz 1964: 213, fig. 3A-G,
ABBOTT and HOLLENBERG 1976: 688, fig.
636, HOLLENBERG and NORRIs 1977: 9, fig.
5B, KAPRAUN and BOwDEN 1978: 201, figs
25-27.

?P. tongatensis sensu SEGI 1951: 207 (in
part) [non P. togatensis HARVEY in KUETZING
1864 : 14].

Thallus 2-3 cm tall from a discoid base;
erect filaments subdichotomously branched,
replacing trichoblasts in development ; older
branches becoming decumbent and attached
to the substratum by rhizoids cut off from
proximal end of pericentral cells; pericentral
cells 4, uncorticated; segments 1(-2) diam
long, to 200 #m diam ; trichoblasts deciduous,
leaving conspicuous scar cells.

Cystocarps ovoid, 300-350 ym diam.

Spermatangial branches 40-50%90-110 ym,
with subtending trichoblasts; mostly with
sterile tip cells. :

Tetrasporangia 50-60 ym diam, in spiral
series in distended upper branchlie:s.

Type-Locality :  Guadaluge Is.,
Mexico.

Distribution: Widely reported from tem-
perate and tropical waters of the Pacific
Ocean.

Selected Specimens Studied: SANTA
CATALINAIS: Chalk Cove, DNY, cystocarpic,
12 Oct. 1979, WNC 15156 ; Big Fisherman’s
Cove, DNY 1011, tetrasporic, 5 Sept. 1980,
WNC 15154; Fourth of July Cove, DNY
1005, cystocarpic, male, tetrasporic, 5 Sept.
1980, WNC 15155. MEXICO: (Isotype)
Guadalupe Is., Baja California del Norte,
H.L. MasoN coll. 55, April 1955, det.
SETCHELL and GARDNER, US 2818 ; MILLER’S
Landing, Baja California, EYD 2936, 11 Oct
1946, AHFH 72780.

Remarks: WOMERSLEY (1979) critically
examined the type material of Polysiphonia
mollis J.D. HOOKER et HARVEY and deter-

Pacific

mined that “almost certainly” branches
develop in the axils of trichoblasts, in
contrast to the concept of this taxon which
was developed by HOLLENBERG (1961 1968a).
Our specimens clearly showed branches
replacing trichoblasts in development, and
so are referred to P. eastwoodae which
seems to be the available epithet for this
distinct entity.

Polysiphonia flaccidissima HOLLENB.
(Figs 17-22)

P. flaccidissima HOLLENBERG 1942b: 783,
fig. 8, 1961: 351, pl. 2, fig. 2, 1968a: 63,
figs 2A, 11, DAWSON et al. 1964: 88, pl
78, fig. B, BRAUNER 1975: 128, figs 2-4,
ABBOTT and HOLLENBERG 1976: 688, figs
634-635, SCHNEIDER 1976 : 140, HOLLENBERG
and NoORris 1977: 4, fig. 2E, KAPRAUN
1979: 107, figs 8-9, KAPRAUN and NORRIS
1982: 231, fig. 110.

Thallus minute ; erect filaments to 1.5cm
tall from an extensive creeping system;
prostrate axes to 80 yum diam, attached by
numerous rhizoids cut off from pericentral
cells; erect and prostrate axes with radial
development of branch primordia; branches
developing in the axils of trichoblasts, mostly
at intervals of 6 segments; pericentral cells
4, uncorticated ; trichoblasts simple or with 1
dichotomy, soon deciduous, leaving con-
spicuous scar cells.

Cystocarps on a slender pedicel, sub-
spherical, 200-250 pm diam, cortical cells
isodiametric.

Spermatangial branches lanceolate, 30-40 %
150-180 gm, mostly with a tip of 1-3 sterile
cells, arising as a primary fork of a tricho-
blast.

Tetrasporangia 40-60 ym diam, spirally
arranged in long series in swollen terminal
branch tips.

Type-Locality : Laguna Beach, California.

Distribution . Pacific coast from Southern
California to Peru; tropical central Pacific
Ocean ; warm temperate and tropical western
Atlantic Ocean.

Selected  Specimens

Studied: SANTA
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Figs 17-22. Polysiphonia flaccidissima. Fig. 17. Spermatangial branches. Fig. 18
Cystocarp. Fig. 19. Tetrasporangia. Figs 20-21. Branches arising in axils of trichoblasts.

Fig. 22. Rhizoids cut off from pericentral cells.

19, 22. Scale=100 pm.

CATALINA IS: Bird Rock, R. SETZER 9612,
20 March 1977; Isthmus, Twin Harbors,
GJH 767, 15 April 1935, US 2243. MEXICO:
Isla Concha, Baja California, coll. W. WILL-
1IAMS, 4 May 1946, det. GJH, US 2410, US
2411 ; Socorro Is., Revillagigedo Archipelago,
coll. EYD, tetrasporic, cystocarpic, male, 16
April 1955, det. GJH, US 2423.

Remarks: WOMERSLEY (1979: 479) ex-

Figs 17-18, 20-21. Scale=50 pm. Figs

pressed the opinion that no satisfactory
differences exist between P. flaccidissima
and P. sertularioides (GRAT.) J. AG. from
Australia and the Mediterranean. Although
these two taxa are closely related and
possibly conspecific, consistent morphological
distinctions do exist. In P. flaccidissima
cystocarps are supported by a long pedicel
and spermatangial branches are lanceolate,
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ending in 1-3 sterile tip cells. In contrast,
P. sertularioides cystocarps are short stalked
and spermatangial branches cylindirical,
without sterile apical cells. Polysiphonia
havanensis MONT., which is intermediate in
respect to these features, has been considered
distinct primarily on the basis of its different
rhizoid development (HOLLENBERG 1942b : 784
KAPRAUN 1977: 316). However, a current
investigation of P. havanensis from the
tropical western Atlantic has shown this
character to be highly variable in this species
and of doubtful taxonomic value (KAPRAUN,
unpublished data).

For the present it seems best to retain the

familiar epithet P. flaccidissima for California
specimens until the variabitity of the morpho-
logical features in other populations can be
determined and used to support more defi-
nitive taxonomic conclusions.

Polysiphonia pacifica var.
delicatula HoLLENB.

(Figs 23-28)

P. pacifica var. delicatula HOLLENBERG 1942b :
778, 1961: 362, SMITH 1944: 360, ABBOTT
and HOLLENBERG 1976: 690, HOLLENBERG
NoRrRIS and 1977 : 10, fig. 6B.

Thallus dark red; erect filaments to 1cm

Figs 23-28. Polysiphonia pacifica var. delicatula.

branching patterns.

Fig. 23. Apex showing alternate

Figs. 24-25. Immature and mature cystocarps. Figs 26-27. Rhizoids

in open connection with pericentral cells in decumbent axes. Fig. 28. Tetrasporagia. Figs

23-24. Scale=50 ym. Figs 25-28. Scale=100 um.
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tall from an extensive creeping system;
prostrate axes 80-120 ym diam, attached by
numerous rhizoids which remain in open con-
nection with pericentral cells ; erect filaments
to 100 zm diam, the segments 1-3 diam long ;
branching primarily alternate, with branch
apices somewhat forcipate; trichoblasts
absent.

Cystocarps briefly pedicellate, urceolate,
250-350 #m diam ; cortical cells isodiametric.

Spermatangial branches not seen in this
study. For a description see HOLLENBERG

XD
VU
.

(1942b : 777).

Tetrasporangia 60-70 ym, in long straight
series in upper branchlets.

Type-Locality : Monterey, California.

Distribution: Mendocino County south to
Baja California, the Gulf of California, and
the Galapagos Islands.

Selected Specimens Studied: SANTA
CATALINA IS: Catalina Harbor, DFK,
cystocarpic, 19 March 1980, WNC 15168;
Big Fisherman’s Cove, DFK, 13 March 1980,
WNC 15167 ; Big Fisherman’s Cove, GJH
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4037, tetrasporic, 1 April 1970, US 2535; Big
Fisherman’s Cove, DNY 1009, cystocarpic,
5 Sept 1980, WNC 15166. MONTEREY CO:
(The Type) Monterey, GJH 2888, 20 July
1939, US 61226. MEXICO: Bahia de los
Angeles, Baja California, EYD 1351, 11 April
1946, AHFH 54149; Punta Santa Rosalia,
Baja California, EYD 2827, 9 Oct. 1946,
AHFH 72763.

Polysiphonia savatieri HAR.

(Figs 29-34)

P. savatier:i HARIOT 1891: 226, SEGI 1951:
202, figs 10A-H, DaAwsoN 1954b: 160,
HOLLENBERG 1961 : 363, pl. 7, fig. 4, 1968a :

32

77, figs 37, 38, ABBOTT and HOLLENBERG
1976: 692, fig. 639, HOLLENBERG and
Norris 1977: 781, fig. 21.

P. minutissima HOLLENBERG 1942b : 781, fig.

21.

Thallus epiphytic, erect to 0.8cm from a
tuft of rhizoids; erect branches subdichotom-
ous, spreading, giving a bushlike habit;
branches replacing trichoblasts in develop-
ment ; main axes to 150 #m diam, segments
mostly less than 1 diam long; pericentral
cells 4, uncorticated, or less commonly, with
rhizoidal cortication near the base; rhizoids
cut off from the end of pericentral cells.

Cystocar ps globular-urceolate, nearly sessile,
220-250 pm diam ; cortical cells isodiametric.

Figs 29-34. Polysiphonia savatieri. Fig. 29. Tetrasporangia in spiral sequence. Fig.

30. Branch apex.

cystocarp. Fig. 33.
tending trichoblasts.
Scale=50 pm. Figs

Fig. 31. Rhizoids cut off from pericentral cells.
Spermatangial branches.

Fig. 34. Rhizoidal cortication of older filament.
31, 34. Scale=100 gm.

Fig. 32. Immature

Note variation in sterile apical cell and sub-

Figs 29-30, 32-33.
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Spermatangial branches 40-50 x 180-200 p#m,
with or without subtending trichoblast, with
or without sterile apex.

Tetrasporangia 70-80 ym diam, protuberant,
in short spiral series in branch tips.

Type-Locality : Yokosuka, Japan.

Distribution : Monterey to Baja California,
including the Channel Islands, and the Gulf
of California. Widely distributcd in the
central and western tropical Pacific Ocean,
Japan.

Selected Specimens Studied: SANTA
CATALINA IS: Bird Rock, DFK, tetrasporic,
10 March 1980, WNC 15158 ; Big Fisherman’s
Cove, DNY, male and cystocarpic, 5 Sept.
1980, WNC 15157; Bird Rock, coll. N.
Nicholson, tetrasporic, 25 March 1970, det.
GJH 4027, US 2599; south side of island,
GJH 838, 15 April 1935, US 2596.

Remarks: Male gametophytes observed in
this study showed greater morphological
variation in the spermatangial branches than
had previously been reported (HOLLENBERG
1961, HOLLENBERG and NORRIS 1977). In
other species, presence or absence of tricho-
blasts subtending spermatangia, and presence
or absence of sterile tip cells have been
reported as subject to variation (KAPRAUN
1979, KAPRAUN and NORRIS 1982). Also,
this taxon is generally described as com-
pletely uncorticated (ABBOTT and HOLLEN-
BERG 1976), but several of our specimens
showed some basal cortication.

Polysiphonia scopulorum var. villum
- (J. Ac.) HOLLENB.

(Figs 35-40)

P. scopulorum var. villum (J. AGARDH)
HOLLENBERG 1968a : 81, fig. 7A, BRAUNER
1975:130, ABBOTT and HOLLENBERG 1976 :
692, fig. 640, HOLLENBERG and NORRIS
1977 . 233, fig. 111.

P. villum ]J. AGARDH, 1863: 941.

Lophosiphonia villum (J. AGARDH) SETCHELL
and GARDNER 1903: 329, HOLLENBERG
1942a: 535, DAWSON 1944 : 332, pl. 48,
figs 1-6, 1951 : 53, 1954b: 161, 1963 : 421,
pl. 169(44), figs 1-3, Taylor 1945: 304.

Thallus minute ; extensive creeping system
giving rise to erect filaments to 0.5 cm tall;
erect filaments arising endogenously in
unilateral fashion, at regular intervals of 2-4
segments ; filaments with conspicuous tricho-
blasts, dichotomously branched up to the
fourth order ; branches replacing trichoblasts
in development ; pericentral cells 4, uncorti-
cated; rhizoids in open connection with
pericentral cells.

Cystocarps ovoid, 140-160 ym diam ; cortical
cells isodimetric, angular.

Spermatangial branches not observed in
this study. For a description see HOLLENBERG
(1968a : 79).

Tetrasporangia swollen in long series, 40-
50 gm diam.

Type-Locality:  “Ad littus Americae
tropica,” probably on the Pacific coast of
Mexico.

Distribution: Southern British Columbia
to Costa Rica. Widely distributed in warm
temperate and tropical Pacific and Atlantic
Oceans.

Selected Specimens Studied: SANTA
CATALINA IS: Avalon Harbor, DFK,
cystocarpic, 12 March 1980, WNC 15164;
Bird Rock, DFK, tetrasporic, 10 March 1980,
WNC 15165; Santa Catalina Harbor, GJH
4026.5, 27 March 1970, US 2615.

Polysiphonia simplex HOLLENB.
(Figs 41-44)

P. simplex HOLLENBERG 1942b: 782, fig. 18,
1961: 364, pl. 5 fig. 1, DAwSON 1944 :
331, 1951: 53, 1954a: 6, 1954b: 160, 1966 :
29, ABBOTT and HOLLENBERG 1976: 694,
fig. 641, HOLLENBERG and NORRIS 1977 :
14, fig. 9.

P. ferulacea sensu SEGI 1951: 209, fig. 14,
in part [non P. ferulacea SUHR in ]J.G.

AGARDH 1863 : 980].

Thallus forming creeping, entangled mats
on rocks; erect filaments 2-3cm tall; main
axes 150-250 pm diam; segments less than
1 diam long ; pericentral cells 4, uncorticated ;
rhizoids cut off form the proximal end of
pericentral cells; branches replacing tricho-
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Figs 35-40. Polysiphonia scopulorum var. villum. Fig. 35. Erect filaments arising
endogenously in unilateral fashion from prostrate axis. Fig. 36. Apex of erect filament.
Fig. 37. Developing carpogonial branch and cystocarp. Fig. 38. Tetrasporangia. Figs 39-
40. Rhizoids in open connection with pericentral cells. Figs 35-36. Scale=50 ym. Figs

37-40. Scale=100 pm.

blasts in development; trichoblasts with 1-2
dichotomies, soon deciduous, leaving conspicu-
ous scar cells.

Cystocarps not observed in this study. For
a description see HOLLENBERG and NORRIS
(1977 : 15).

Spermatangial branches 40-50x175-200 ym
with subtending trichoblasts, lacking sterile
tip cells.

Tetrasporangia not observed in this study.
For a description see HOLLENBERG and
NORRIS (1977 : 15).
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Figs 41-44. Polysiphonia simplex. Fig. 41. Characteristic dimensions of mature peri-

central cells. Fig. 42. Spermatangial branches.
Figs 41-43. Scale=50 ym. Fig. 44. Scale=100

44. Rhizoids cut off from pericentral cells.
pm.

Type-Locality : Laguna Beach, California.

Distribution:  Southern California to
southern Mexico, and from Costa Rica.

Selected Specimens Studied: SANTA
CATALINA IS: Bird Rock, DNY 1014, 5
Sept 1980, WNC 15159; Bird Rock, DFK,
male, 10 March 1980, WNC 15160. ORANGE
CO: Languna Beach, GJH, 13 Feb. 1966, US
2640. SAN DIEGO CO: Neptune Place, La

Fig. 43. Branch apex development. Fig.

Jolla, EYD 15608, 1 Dec. 1956, AHFH 63111 ;
La Jolla, T.A & A. Stephenson JA35, Nov.-
Dec., 1947, AHFH 18979. MEXICO: Isla
Venado, off Mazatlan, Sinaloa, EYD 10926,
8 June 1952, AHFH 72791; Punta Santa
Rosalia, Baja California, EYD 2887, 10 Oct.
1946, AHFH 72781.
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Neoholmesia natalensis, a new member of the Delesseriaceae
(Rhodophyceae) from South Africa

Michael J. Wynne

Division of Biological Sciences and Herbarium, University
of Michigan, Ann Arbor, MI 48109, U.S. A.

WYNNE, M.]. 1985. Neoholmesia natalensis, a new member of the Delesseriaceae (Rhodo-
phyceae) from South Africa. Jap. J. Phycol. 33: 118-126.

Neoholmesia natalensis sp. nov. is described from the Natal coast of South Africa on
the basis of two collections (Park Rynie and Palm Beach). Tetrasporic specimens but no
sexual specimens were observed. The apical organization of the blades conforms to that of
the Membranoptera Group. The blades become polystromatic. The central midlines of the
blades persist as thickened, cartilaginous axes, from which new crops of blades arise.
Tetrasporangia are produced on blades arising from these thickened axes; these fertile
blades are indistinguishable from vegetative blades arising in a similar manner. The well
developed basal system of perennial axes and the restriction of tetrasporangia to a single

layer on the adaxial surface of the blades are distinctive features of this species. Neoholmesia
neurymenioides (Okam.) WYNNE comb. nov. is also proposed.

Key Index Words: Delesseriaceae; Heteroglossum ; marine algae ; Membranoptera
Group; Neoholmesia natalensis; Neoholmesia neurymenioides; Rhodophyceae; South

Africa.

A catalogue of the benthic marine algae of
South Africa, containing a total of 547
species, has recently been published by
Seagrief (1984). But it is certain that undes-
cribed taxa and new records remain to be
reported for this richly diversified coastline,
affected by both the warm-water Agulhas
Current and the cold-water Benguela Current
(Branch and Branch 1981). One such example
is an apparent new species of the red algal
genus Neoholmesia (Delesseriaceae). The
purpose of this paper is to describe this alga
and to present some information on its
relationship to Holmesia capensis J. Agardh,
Heteroglossum, and other species of Neohol-
mesia.

Materials used in the Present Study
Collections of the new species were made

at two sites on the Natal coast of South
Africa, and the specimens were preserved

in 5% formalin/sea-water. The material
was washed and then stained with a mixture
of very dilute (less than 1%) aniline blue
acidified with HCI and also containing 30%
liquid glucose (Karo syrup). Drops of 50%
Karo syrup were added to the edge of the
cover-slip until the mounted specimen became
solidified. @A Zeiss research microscope
equipped with a standard camera-back and
also with a camera lucida was used in making
observations. Specimens have been deposited
in the herbaria of the University of Natal,
Pietermaritzburg (NU), and the University
of Michigan, Ann Arbor (MICH).

Observations

a) Vegetative structure

The thalli (Figs 5, 9, 10, 13) consist of a
basal portion of terete, cartilaginous axes,
usually 2 to 4 mm in diam., that are firmly
attached to rock substratum at the lowest
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tidal level, and upper portions of delicate
blades. These terete axes in cross-section
(Fig. 4) have an organization of a mixture
of large and small cells in the medulla and
a zone of small, pigmented cortical cells at
the periphery.

Individual blades grow by means of a
transversely dividing apical cell, which cuts
off segments proximally, making up the
primary axial row (Fig. 1). Each of these
primary segments cuts off a ring of four
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pericentral cells, of which a pair of lateral
pericentral cells contributes to the formation
of the wings of the blade. These wings,
or “alae”, are the product of the congenital
fusion of the edges of the second-order cell
rows along with the third-order (or higher)
cell rows. No intercalary cell divisions
occur in this process. Only the initials of
the various orders of cell rows undergo
division. Not all of the 3rd-order initials
reach the thallus margin. This apical organi-
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Fig. 1-4. Neoholmesia natalensis. Fig. 1. Apex of blade showing organization conforming to
Membranoptera-type. I, primary apical cell; 2, cell of 2nd-order row; 3, initials of 3rd-order row.
Fig. 2. Initiation of cortical layer from cells of primary layer. Fig. 3. Cross-section of portion of

blade near margin.
small cells.

Fig. 4. Medulla of terete axis in cross-section, showing intermixed large and
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zation (Fig. 1) conforms to the Membranoptera-
type (Kylin 1924).

Although the blade is monostromatic near
its distal end and along its growing margins,
there is soon developed a cortical layer on
These cortical

both surfaces of the blade.

————

cells are produced by small cells being
budded off the corners of the primary layer
of cells (Fig. 2). These new superficial cells
continue growth by further division, even-
tually producing a continuous layer of cortical
cells covering the primary layer of larger

0.5cm

Figs 5-10. Neoholmesia natalensis. Fig. 5. Thallus with new blades from basal terete axes.
Figs 6-8. Proliferation of new blades from near the midlines of damaged blades. Figs 9-10. Tetra-

sporangiate blades.
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cells. A polystromatic blade is developed
(Fig. 3). The blade is thicker along its
midline, although a midrib is not conspicu-
ously defined.

Margins of the blades may be perfectly
entire (Fig. 9), or they may be serrate (Figs.
5, 10). No instances of branches arising
from the margins of blades were observed.
With age, the lamina of the blades is eroded,
leaving a thickened midline. This persistent
midline is converted into the cartilaginous
lower axes of the plant. New blades arise
from these basal axes. With the repetition
of the process, the axes become branched
and further thickened. Some blades that
were damaged had produced new blades
from the midrib region immediately adjacent
to the injury (Figs 6-8).

b)  Production of tetrasporangia
Tetrasporangia are produced in a single
layer on the adaxial surface of blades (Fig.

11) which arise from the cartilaginous axes
in the same manner as new vegetative
blades. The sporangial primordia are cut
off laterally from columnar sub-cortical cells
(Fig. 12). The sorus in longitudinal section
assumes a palisade-like aspect because of
the elongate cells that bear the tetrasporangia.
Although the fertile blades are relatively
small (Figs 9, 10) and do not reach the size
of some vegetative blades, these tetrasporic
blades are regarded not as special fertile
proliferations (which would relate this alga
to Holmesia) but as ordinary blades, relating
this alga to Neoholmesia. The justification
for this particular tenet is that they arise in
a similar manner as ordinary sterile blades.
There is nothing to distinguish them from
non-fertile blades other than the presence of
tetrasporangia.  The tetrasporangia are

tetrahedrally divided (Fig. 12). They reach
a diameter of up to 50 #m at maturity.

o

Figs 11-13. Neoholmesia natalensis. Fig. 11. Cross-section of tetrasporangiate blade. Fig. 12.
Detail of sorus, with tetrasporangia formed laterally from elongate cortical cells. Fig. 13. Herbarium
specimens (NAT-1419 in NU). Scale bar; Fig. 11=100 #m; Fig. 12=50 pgm; Fig. 13=2cm.
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Diagnosis

Neoholmesia natalensis sp. nov.

Thalli to 4 cm in height, saxicolous, consist-
ing of a cluster of blades arising from a
basal system of branched, well developed
cartilaginous axes 2-4mm in diam. ; individual
blades to 1.3cm long and 0.8cm wide;
apical organization of the Membranoptera
type (that is, intercalary cell divisions
lacking) ; blades becoming polystromatic, with
a thickness of 125-130 ym away from the
midrib ; midrib of blade only vaguely evident ;
blade margin either entire or serrate; lamina
of blades eroding with age, and the central
portion persisting as thickened perennating
axes, from which both new vegetative and
tetrasporic blades arise; new blades also
proliferating from the mid-region of damaged
blades and from the basal portion of a blade
but otherwise not arising from blade margins;
tetrasporangia produced in a single layer on
the adaxial surface of young blades arising
from the thickened axes ; tetrasporangia from
the sides of columnar cells in a sorus;
tetrasporangia tetrahedrally divided, 36-50
pm in diam. ; sexual plants unknown.

Holotype: NAT-741, deposited in NU;

collected by Bruce Emanuel, 9 May,
1982, Palm Beach, Natal, South Africa;
tetrasporic.

Isotype deposited in MICH.

Other collection : NAT-1419, deposited in

NU and MICH ; collected by Mark Aken,
9 Sept., 1983, Rocky Bay, Park Rynie,
south of Durban, Natal, S. Afr. ; sterile.

Habitat : growing just below the spring

low-water level on a south-facing vertical
rock face (at the Park Rynie site).

Neoholmesia natalensis sp. nov.

Thalli usque ad 4cm alt.,, saxicoli, e
corymbo lamellarum quae e systemate basali
axium cartilagineorum bene effectorum 2-4
mm diam. exorient constituti; lamellae
singulares usque ad 1.3cm long. et 0.8cm
lat., ordinatio apicalis typi Membranopterae
(id est divisions intercalares cellularum
nullae); lamellae polystromaticae (tristro-

maticae) 125-130 pm crass. de costa; costa
lamellae vix manifesta, margo lamellae aut
integer aut serratus, lamina lamellarum
aetate erosa, et pars centralis ut axes incras-
sati perennantes persistens, e his axibus
lamellae et vegetativae novae et tetrasporicae
exorient ; lamellae novae necnon e regione
media lamellarum laesarum et e parte basali
lamellae proliferentes, aliter, autem, e mar-
ginibus lamellarum non exorientes; tetra-
sporangia in strato unico in superficie adaxiali
lamellarum iuvenium, ex axe incrassato
exorientum, effecta; tetrasporangia e later-
ibus cellularum columnarium in soro, tetra-
sporangia tetrahedraliter divisa, 36-40 pm
diam. ; plantae sexuales ignotae.

Holotypus : NAT-741 (in NU)

Discussion

The members of the Membranoptera Group
of the family Delesseriaceae are character-
ized by : 1) growth from a single transversely
dividing apical cell; 2) not all of the initials
of the third-order cell rows reaching the
blade margin; and 3) the absence of inter-
calary divisions (KyLIN 1924). Five genera
were assigned to this category by KYLIN
(1956), but two of these gerera were sub-
sequently removed. Microrhinus was demon-
strated to have intercalary divisions occurring
in the second-order cell rows and was trans-
ferred to the Delesseria Group (WYNNE
1982). Cyclospora was shown to be ceramia-
cean and congeneric with Carpoblepharis
(WyYNNE 1985). At present five genera
are included in the Membranoptera Group
because of the addition of some new genera :
Heteroglossum, Holmesia, Membranoptera,
Neoholmesia, and Pantoneura (WYNNE 1983).

Of these five genera Membranoptera can
be dismissed from consideration in that the
wings of the blades in that genus remain
monostromatic. One species of that genus
has been reported from the Indian Ocean,
namely, M. murrayi, which was described
by BoORGESEN (1933) from the vicinity of
Karachi, Pakistan. That alga has blades
reaching 12 cm in height but only to 2 mm
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in width. Its delicate, much branched axes
with their apparently monostromatic wings
present a very different aspect than that of
the South African alga under discussion.
Pantoneura can also be ruled out on the
basis of its vegetative branching being
restricted to marginal outgrowths.

The remaining three genera must all be
considered. It is questionable whether
Heteroglossum  actually belongs to the
Membranoptera Group. When the genus
was described, ZINOVA (1972) stated that
it had an apex of the Membranoptera type,
although she did not illustrate the apical
organization. More recently, PERESTENKO
(1983) merged Yamadaphycus (of MIKAMI
1973) into Heteroglossum. Since Yamada-
phycus had been shown by Mikami to have
an apex of the Delesseria type (i.e., with
intercalary divisions occurring in the second-
order cell rows), it is implied by Perestenko’s
merger that she must have found Hetero-
glossum to also have a Delesseria-type apex,
contrary to Zinova’s original characterization.

The holotype of Heteroglossum ochotense
was borrowed from LE and examined. This
specimen was figured by ZiNova (1972, fig.
3). It was not possible for me to determine
whether the apex conforms to the Membra-

noptera- or the Delesseria-type. Cortication -

commences very close to the apex, making
it difficult to observe the possible occurrence
of intercalary cell divisions in the second-
order cell rows. The apex did not present
the very regular pattern seen in Neoholmesia
natalensis (Fig. 1). Tetrasporangia are pro-
duced on a variety of ligulate and ciliform
proliferations that arise from all over the
blade surface and the margins. [ did not
observe tetrasporangia on the larger primary
blade surfaces. If the apex of H. ochotense
indeed is of the Delesseria-type, then it can
be dismissed from further comparison with
Neoholmesia natalensis. On the other hand,
if H. ochotense does properly belong to the
Membranoptera Group, it is still possible to
differentiate it from the South African alga
by the strong midrib and the production of
proliferations from the margins and randomly

over the blade surface in Heteroglossum
(ZiNnova 1972).

Holmesia, as typified by H. capensis J.
AGARDH (1890), is known from the east
coast of South Africa in the area of Port
Alfred and East London (WAGNER, 1954).
A specimen in MICH (W. TysoN “South
African Marine Algae No. 125”) is an alga
with a much branched thallus consisting of
ligulate blades 18 cm in length and to 2cm
in width; the branches arise both from the
blade margins and from the poorly defined
midrib. Tetrasporangia occur in special
proliferations, each about 1mm long, that
arise in clusters randomly grouped on both
surfaces of the blade. Both the physical
dimensions of this species and the manner
of tetrasporangial production are in disagree-
ment with the alga under discussion from
Natal.

Another species of Holmesia is H. califor-
nica (DAWS.) DAwWS., which seems to be of
rare occurrence but of wide range on the
coast of Pacific North America (ABBOTT and
HOLLENBERG 1976). This species was first
described as an alleged parasite (Lorantho-
phycus californicus) by DAWSON (1944), but
he soon realized that this so-called “parasite”
merely represented the special (tetrasporic)
proliferations occurring on the primary blade,
which is characteristic of the genus Holmesia
(DAWSON 1945). On the basis of present
evidence there seems no reason to question
the placement of this species in Holmesia.

With Membranoptera, Pantoneura, Hctero-
glossum, and Holmesia all eliminated from
consideration, only Neoholmesia remains of
the genera of the Membranoptera Group.
The evidence generally supports the assign-
ment of the Natal alga to this genus.
Neoholmesia was established by MIKAMI
(1972) for an alga occurring in northern
Japan and first described as Botryocarpa
japonica by OKAMURA (1910). Recognizing
that the apex of this species had the
organization of the Membranoptera type,
OKAMURA (1932) subsequently transferred
this species to Holmesia. MikamI (1970,
1972) later observed tetrasporic plants for
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this species and saw that the tetrasporangia
are scattered randomly over the surfaces of
the blade rather than being confined to
special fertile proliferations as in the type
of the genus, H. capensis (WAGNER 1954).
MIKAMI thus established Neoholmesia on
this difference in regard to tetrasporic plants
and also on the basis of the carposporangia
being borne in chains rather than terminally
as in H. capensis.

Only one other species has so far been
assigned to Neoholmesia, namely, N. triangu-
lata (ZIN.) ZIN. This species was first des-
cribed as Sachalinella triangulata by ZINOVA
(1972), the type of a new genus. ZINOVA
(1976) later conceded that her alga was
congeneric with MIKAMI'S Neoholmesia, the
latter having priority by two montas.
Although ZINOVA expressed the opinion that
Neoholmesia and Sachalinella were congeneric,
she regarded her species as different from
the type of Neoholmesia and thus made the
combination N. triangulata (ZINOVA 1976).
Although both species were described from
Sakhalin Island (Soviet Union), thalli of N.
japonica have basically a single order of
branches and the blades are relatively smooth
in texture, whereas thalli of N. triangulata
have blades arising in groups of four to
eight, representing a second order of branch-
ing, and the blades are rough (squarrose) in
texture. In both species blade margins
range in appearance from smooth to coarsely
serrate or dentate. Lateral veins are absent.
A midrib is vaguely present in the lower
portion of the blade but fades distally. The
thickened midline of the primary blade
remains after the lamina is eroded, and the
higher order of branches arises from this
axis.

Perhaps the most significant point of
difference in the South African alga from
Neoholmesia is the fact that the tetrasporangia
are borne in a single subcortical layer on the
adaxial surface of the blade. In N. japonica
the tetrasporangia are produced in sori on
both surfaces of the main thallus (MIKAMI
1970). Indeed, in almost all known members
of the Delesseriaceae tetrasporangia are

formed in two layers, that is, one layer on
each surface of the blade. The only ex-
ceptions to this pattern are the following:a
single, central layer of tetrasporangia in
Taenioma, Caloglossa, and the Sarcomenieae
(PAPENFUSS 1944, 1961; WOMERSLEY and
SHEPLEY 1959; WyYNNE and KRAFT
1985) ; stichidia formation in such genera as
Zinovaea and Kurogia (WYNNE 1983); and
tetrasporangia in several layers, such as in
Vanvoorstia and Neohypophyllum (PAPENFUSS
1937 ; OKAMURA 1922). Thus, the production
of tetrasporangia in a single subcortical
layer (Fig. 11) as seen in this new species
from South Africa is an apparently unique
feature and may indicate grounds for generic
recognition. In the absence of sexual plants,
however, it seems prudent to assign it to the
most closely related genus, namely, Neohol-
mesia.

Another alga that had been placed in
Holmesia deserves some attention. Holmesia
neurymenioides (OKAM.) OkAM. was first
described as a Botryocarpa by OKAMURA
(1929) and was later transferred to Holmesia
(OKAMURA 1932). This speciesw as recorded
from Taiwan and apparently has not been
re-collected since its discovery (Y. M.
CHIANG in litt.,). OKAMURA (1929) described
the tetrasporangia in this species as being
scattered over the surfaces of the blades,
thus in agreement with the arrangement in
Neoholmesia and not as in Holmesia. The
species was not referred to by MIKAMI
(1972). On the basis of its tetrasporangial
arrangement this species should be trans-
ferred to Neoholmesia :

Neoholmesia neurymenioides (OKAMURA)

comb. nov.

Basionym : Botryocarpa neurymenioides
OKAMURA, 1929, p. 11, pl. 257.

Synonym : Holmesia neurymenioides
OxkaMm.) OkaM., 1932, p. 98.

In conclusion, the following species of
Neoholmesia, with their places of occurrence,
are recognized :

1) N. japonica (OKAM.) MIKAMI, the type

of the genus: Sakhalin Island, Soviet
Union ; Korea (KANG, 1966)
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2) N. triangulata (A. ZIN.) A. ZIN:
Sakhalin Island, Soviet Union
3) N. neurymenioides (OKAM.) Wynne:
Taiwan
4) N. natalensis Wynne : south and central
coast of Natal Province, South Africa
The striking regularity of the cell rows,
resulting from the lack of intercalary divi-
sions, is a feature of these algae. This
pattern observed in N. natalensis (Fig. 1)
can be compared with that figured for M.
Jjaponica by Mikami1 (1972, fig. 1) and for
N. triangulata by ZiNovA (1972, fig. 2-1).
The variable appearance of the blade margin
(smooth or serrate) noted for N. natalensis
has also been described for N. neurymenioides
by OKAMURA (1929, pl. 257), in which they
were referred to as “entire or fimbriate”.
The blades of N. triangulata were reported
to have serrate margins (ZINOvA 1972), and
those of N. japonica were reported to have
coarsely dentate margins (OKAMURA 1910).
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This paper describes a new marine dinoflagellate, Scrippsiella tinctoria, isolated from
a Pacific Ocean neritic environment off San Diego, California. The thecal layer is tabulated
by means of the chloral hydrate-hydriodic acid-iodine staining technique. Cell division and
chromosome numbers of this species are similar to those described for other members of
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The Food Chain Research Group (FCRG)
of Scripps Institute of Oceanography, La
Jolla, CA, maintains in its culture collection
an isolate identified as Gymnodinium sp.,
FCRG No. 47. This isolate was originally
thought to be a member of the dinoflagellate
order Gymnodiniales, an order whose
members lack a thecal layer within the
amphiesma. MORRILL and LOEBLICH (1981),
however, found that this isolate possesses
within its amphiesma, a thecal component
that stains positively with a chloral hydrate-
hydriodic acid-iodine mixture, indicating the
presence of cellulosic compounds. In the
same study it was also determined that this
isolate contains an acetolysis resistant
amphiesmal layer identified as the pellicle.
The presence of a theca and a pellicle
places FCRG 47 in the order Peridiniales.
The use of KoroiD’s (1909) system of des-
ignating thecal plates, to aid in the identi-
fication of the Peridiniales, revealed that
this species is a new member of the genus
Scrippsiella BALECH ex LOEBLICH 1965.

Isolate FCRG 47 actively secretes a yellow-
colored, ultraviolet (UV) absorbing, water

soluble compound into solution as the cultures
grow. This compound (or compounds) may
well contribute to the “Gelbstoff” (yellow
substance) of sea water first noted by KALLE
in 1937. The release of yellow-colored
compounds by FCRG 47 and its contribution
to Gelbstoff is currently under study.

Materials and Methods

Scrippsiella tinctoria sp. nov. (FCRG 47,
LOEBLICH 173), was originally isolated as a
clonal culture from marine waters off a
sewage outflow near Pt. Loma, California
on July 10, 1970 by Mr. J. B. JOoRDAN Both
isolates have been cultured for a number of
years in medium GPM (LOEBLICH 1975).
Cultures for this study were maintained in
10ml of GPM (pH 7.5; salinity 27 ppt) in
Pyrex screw-capped test tubes at 21°C under
a light : dark photoregime (12:12hr) of 350
ft. candle illumination from cool white fluore-
scent lights.

Culture growth and behavior were observed
by means of a Leitz Diavert inverted micro-
scope. Live cells of Scrippsiella tinctoria
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were taken from log-phase caltures and
length and width were measured at 400X
under a Leitz SM-Lux microscope. This
process was facilitated by gently passing
the microscope slide containing a drop of
culture through a bunsen burner flame.
The sudden rise in temperature causes S.
tinctoria to discard its flagella, ceasing cell
locomotion without changing cell morphology
or size.

The staining of thecal plates of S. tinctoria
for tabulation was performed using the
chloral hydrate-hydriodic acid-iodine method
described by von STOSCH (1969) and redes-
cribed by SCHMIDT et al. (1978). This stain
acts upon the cellulosic component of thecal
plates. Cells harvested from log-phase and
stationary-phase cultures were fixed in
methanocl-formic acid for 10min. and re-
suspended in tertiary butanol containing 6%
dioxane. A drop of this suspension was
mixed with a drop of chloral hydrate-
hydriodic acid on a microscope side and
covered with a coverslip. A few crystals
of iodine placed beneath the coverslip helped
to intensify the stain. Considerable pressure
applied to the coverslip was required to
flatten the relatively thin thecal plates of
this species. This process also provided an
easy method for making chromosome counts.
Although the chromosomes themselves did
not stain, the process of squashing the cell
and extracting out the photosynthetic pig-
ments with methanol-formic acid allowed
the condensed chromosomes to become highly
visible (see Fig. 12).

All photomicrographs were taken through
a green interference filter on Kodak Technical
Pan film 2415 using a Leitz Orthoplan
microscope equipped with Leitz Wetzlar
lenses and an Orthomat camera.

Description of Scrippsiella tinctoria
Division Pyrrhophyta PASCHER, 1914
Order Peridiniales HAECKEL, 1894

Family Calciodinellaceae DEFLANDRE, 1947

Scrippsiella BALECH ex LOEBLICH, 1965

Scrippsiella tinctoria sp. nov.

Scrippsiella tinctoria is a small, armored,
ortho peridinioid dinoflagellate (Figs 1, 2, 8),
which superficially resembles Scrippsiella
sweeneyae BALECH ex LOEBLICH 1965, the
type species of the genus Scrippsiella
(BALECH 1959). This organism has a typical
dinoflagellate dinospore morphology with a
mean length of 23.2 ym (range 19.2-28.8 ym,
std. dev. 2.14 pm, n=30) and a mean width
of 20.4 ym (range 17.3-24.3 pm, std. dev.
1.84 pm, n=30). The ratio of mean cell
length : mean cell width=1.13. In anterior
view, the cell is nearly circular in outline
except for a notch where the sulcus is
incised. There is no dorso-ventral compres-
sion of the cell and the longitudinal axis is
perpendicular to the dorso-ventral axis.
The epitheca is equal in size or slightly
larger than the hypotheca. In ventral view,
the epitheca is conical to broadly oval in
outline with an apical pore at the apex.
The apical pore complex in some individuals
may be somewhat flattened and slightly
depressed, never extended as in some other
species of Scrippsiella (BALECH 1959). The
hypotheca is rounded and sometimes moder-
ately flattened at the cell’s posterior. The
plate tabulation is pp, pr, 4/, 3a, 7/, 6c, 5s,
57, 2" (Figs 1,2). The pore plate (pp)
is small, circular, and apically located (Fig.
3). It is slightly overlapped by the 2/, 3’
and 4’ plates which are symmetrically located
on the lateral and dorsal sides. The preapi-
cal (pr or “canal plate”) is small, rectangular,
and located ventrally, just anterior to the 1’
plate. Plate 1’ is large and relatively wide
with an ortho arrangement. Plates 2’ and
4’ are large, similar in size, and hexagonal
in shape. Plate 2’ is located to the left and
ventral to the pp. Its longest border is with
the pp-pr complex and its other borders are
approximately equal in length and adjoin the
1/, 17, 27, 1a, and 3’ plates. Plate 4’ is
located to the right of the pp. It shares
borders with the pp-pr complex, and the 3’,
3a, 6’7, 77 and 1’ plates. The three inter-
calary plates form a contiguous series: i.e.,
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the 2a plate borders both the la and the 3a
plates. Together they are offset slightly to
the left side of the organism. The 2a plate
is the largest of the three, being irregularly
hexagonal (“hexa”) and sharing its longest
border with the 4’/ plate and its smallest
with the the 5 plate. The smallest inter-
calary is the la plate, which is hexagonal
in shape. The 3a plate is pentagonal, sharing
a long border with the 6"’ plate and a short
border with the 5/ plate. The seven pre-
cingular plates are somewhat variable in
shape and size. Most commonly the 17/, 2"/,
6’ and 7'’ plates are the largest with the
3, 4”” and 5"’ being much smaller. Variants
were noted that lacked a precingular plate;
these were either lacking a suture between
the 4’/ and 5’ or the 5’ and 6"’ plates.

The hypothecal plates have the typical
peridinioid arrangement of 5/ and 2’’’ (Fig.
4). After examining plate squashes from
approximately fiifty individuals, no detectable
variations in the hypothecal tabulation were
discovered. The five postcingular plates are
of approximately equal size and are arranged
symmetrically around the anterior border of
the hypotheca. The two antapical plates
are slightly larger than any of the post-
cingular plates. The 1’’’/ plate is the larger
of the two. Both are pentagonal in shape,
sharing common borders with the posterior
sulcal plate and the 3’/ plate. The 17"
plate also borders the 1’/ and 2"”’; the 2"”
plate borders the 3’/ and 4'”.

The cingulum is moderately incised and
descends sinistrally to one-half its width at
the sulcus. It consists of six plates, five of
approximately equal length (2c-6¢) and a
smaller lc (transitional) plate which extends
into the sulcal region (Fig. 5). From the
dorsal side, two sutures can be seen, one on
either side of the 4c plate.

The sulcus is ventral, depressed, and
extends into the hypotheca. It consists of
5 plates : an anterior sulcal (as), a left sulcal
(Is), a right sulcal (rs), an internal or medial
sulcal (ms), and a posterior sulcal (ps) (Figs
6, 7). Generally, the posterior sulcal plate
is the largest. Its posterior end is rounded

and deeply extended into the hypotheca.
The anterior end is deeply notched, forming
two lobes. The left lobe is larger and butts
against the posterior border of the Ic plate.
The lobe on the right side of the posterior
sulcal plate is much smaller and butts against
the right sulcal plate. Situated partially in
the notch of the posterior sulcal is the left
sulcal plate (which is actually more to the
center of the sulcus). This plate is smaller
than the posterior sulcal plate. The right
sulcal plate is small and somewhat trapezoidal.
It sometimes appears to be an extension of
the distal end of the cingulum. The right
border of the rs plate is contiguous with the
6¢c plate while the left border lies adjacent
to the left sulcal plate. Its anterior end
extends to the anterior sulcal plate and
shares a small border with the 7’/ plate.
The anterior sulcal plate forms a bridge
which extends from the right anterior border
of the lc plate, to the left anterior border
of the right sulcal plate. This plate also
has a small border with the 7’ plate and
sits immediately posterior to the 1’ plate.
The internal sulcal plate is small and ovoid
and is usually hidden in part by the left
sulcal plate (Fig. 7).

The nucleus is large and spherical with a
mean diameter of 10.7 #um (range 7.4-12.8 ym,
std. dev. 1.18 ym, n=29). It is usually
located centrally or slightly posterior to the
cingulum. The chromosomes are long, inter-
twined, approximately 10 #m long, and easily
seen without staining (Fig. 12). Chromosome
counts from seven individuals led to an
estimate of 80-100 chromosomes per cell.
Due to the long and intertwined nature of
the chromosomes, obtaining precise counts
was difficult.

Several large, round, yellow, refractile
“accumulation bodies” or “physodes” (INDELI-
CATO 1984) can also be seen in each cell.
The cells in culture tend to secrete a yellow-
colored water soluble pigment into the
culture medium. The relationship between
“physodes” and the cellular secretions of
S. tinctoria is currently under study.

Scrippsiella tinctoria divides asexually in a
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manner similar to Scrippsiella trochoidea
(STEIN) LOEBLICH, Scrippsiella faeroense
(PAULSEN) BALECH and SOARES and Scrip-
psiella sweeneyae (BRAARUD 1957, KALLEY
and BisaLPUTRA 1975, FINE and LOEBLICH
1976). Swimming vegetative cells were
observed settling to the bottom of the culture
container and subsequently undergoing
ecdysis (Figs 9, 10). This occurs by the
cytoplasm and pellicle first pulling away
from the old cell wall, followed by the
separation of the plates along the epithecal-
cingular suture. The theca is thus spilit
transversely with the cingulum remaining
attached to the hypotheca (Fig.-10). The
“naked” protoplast then sheds the old theca
as well as the parental pellicular layer (Fig.

ap pp

11), and undergoes mitosis. During mitosis
a “peanut”-shaped cell is formed as the two
daughter cells initiate cytokinesis. Each
daughter cell is nearly spherical toward the
end of cytokinesis (Fig. 13), however the
two daughter cells are not always equal in
diameter. New cell wall material forms
concurrently with, or prior to the shedding
of the old theca (MORRILL and LOEBLICH
1981). No sexual cycle has as yet been
observed in this organism.

Latin diagnosis: Epitheca conica ad late
ovalem, poro apicali non elevato. Hypotheca
rotundata, magnitudine epithecae quasi
aequa. Cingulum centrale, decendens, per
1/2 partis latitudinis dispositum, sine laciniis.
Sulcus magnus in hypothecam extendens.

2P pp
2)
3’ 4
1a 3a
2a
9 i1 6”
2 3 45, 5”
3¢c 4c [ sc
2 99 3”, 4’,,
9
1 2 ”»»

®

Figs 1, 2. Scrippsiella tinctoria: Composite sketch of the thecal plate arrangement (pore
plate (pp), preapical plate (pr), apical plates (1’-4’), intercalary plates (la-3a), precingular plates
(17-77), cingular plates (lc-6c), anterior sulcal plate (as), left sulcal plate (Is), right sulcal plate
(rs), posterior sulcal plate (ps), postcingular plates (1’//-5’), and antapical plates (1////-2/'")).

1) Ventral view. 2) Dorsal view.

Figs 3-7.
Epithecal plates.

Scrippsiella tinctoria: Theca stained with chloral hydrate-hydriodic acid-iodine. 3)
Note tabulation (pp, pr, 4/, 3a, 77). x4500.

4) Hypothecal and sulcal plates with

some attached cingular plates. Note tabulation (6c, 5s, 5/, 2////). x4500. 5) Complete cingular plate

series with attached hypothecal and sulcal plates.

Note tabulation (6¢). x6000. 6,7) Views of sulcus

with surrounding plates. Note the 5 sulcal plates (in Fig. 7 the left sulcal plate is moved aside to
expose the underlying medial sulcal plate (ms)). x6500.
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Formula laminarum: pp, pr, 4/, 3a, 7"/, 6c,
5s, 5’7/, 2’""" dispositione orthoperidinioidea.
Cellula 19.2-28.8 ym long., 17.3-24.3 ym
transdiametro. Nucleus magnus (magnitudine
mediana 10.7 pym, 7.4-12.8 varians), sphe-
ricus, positu in centro ad aliquantulum
posteriorem. Chromosomata longa, implicata
et visibilia sine tinctione. Cellulae pigmentum
brunneum, in aqua solubile secernunt.

Habitus: in aqua marina, in loco Point
Loma, California dicto. Holotypus: figure
inter verba 1.

Etymology of S. tinctoria: Latin, tincto-
rius, “of dyeing”, referring to its ability to
discolor the surrounding medium yellow.

Discussion

When S. tinctoria is compared to the type
species of the genus Scrippsiella, S. sweeneyae
[see BALECH 1959], there can be no doubt
that it should be placed in the genus
Scrippsiella. Morphological  similarities
include identical major thecal plate tabu-
lations, the presence of an apical pore, and
uninterrupted intercalary plates. It is impor-
tant to note here that the 6 cingular plates
of S. tinctoria, the small 1c or “transitional”
plate and the 5 larger plates, are homologous
to the 6 cingular plates of S. sweeneyae.
That is to say the sutures of the cingular
plates arise at the same position on the
hypothecal plates in both species. These
two species also share similar cell dimen-
sions, chromosome numbers, and a marine
habitat (FINE and LOEBLICH 1976). Scripp-
stella tinctoria differs morphologically from
S. sweeneyae in the absence of a pronounced
apical horn and in the relative size and
arrangement of sulcal plates. Scrippsiella
tinctoria also has an internal sulcal plate, a
feature which has not yet been found in S.

sweeneyae. The ability of S. tinctoria to
secrete a water soluble yellow pigment into
solution makes this organism unique in
comparison to the other species of Scrippsiella
(INDELICATO 1984). The absence of a pro-
nounced apical horn also separates this
organism from most of the other scrippsielloid
species except possibly S. subsalsa (Ostenfeld)
Steidinger and Balech. The 2a and 3a plates
in S. subsalsa, however, are separated by.
the 2’ plate which differs from the contigu-
ous series of intercalary plates of S. tinctoria.
A similar species, Ensiculifera loeblichii COX
and ARNOTT [here considered to be a member
of the genus Scrippsiella] contains only five
cingular plates in comparison to the six
cingular plates of S. tinctoria.
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Distribution of two sympatric Asterionella formosa
populations in Sagami and Tsukui Lakes,
Kanagawa Prefecture, Japan
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Namiki, T., MarRuvama, K. and Havama, S. 1985. Distribution of two sympatric Aster-
ionella formosa populations in Sagami and Tsukui Lakes, Kanagawa Prefecture, Japan.
Jap. ]J. Phycol. 33: 135-142.

The cell size distributions and standing crops of A. fomosa populations at twelve
stations in Sagami and Tsukui lakes in early spring in 1981 were examined.

It was found that two sympatric populations with cell lengths ranging from 44.7+1.8
to 46.6+1.9 pm (S populations) and from 63.1+2.5 to 71.1+2.1 pm (L populations) were
distributed all around the two lakes. Differences between populations were observed in the
widths of the central region on both valve and girdle sides. Both populations resembled
A. formosa in their cell dimensions, but the number of striae in 10 um was fewer. The
numbers of cells in S populations were 200/ml at the upper stations and 1,100/ml at the
downstream ones, while those in L populations were 100/ml and 5,000/ml respectively. The L
populations showed higher density than S populations in the downstream stations. These
S and L populations are considered to be the cell populations at different reproduction cycle.

Key Index words: Asterionella formosa; cell size distributions; Sagami Lake;
standing crops; sympatric populations; Tsukui Lake.

The freshwater diatom, Asterionella
gracillima has been reverted to A. formosa
based on the morphological characteristics
at the level of optical and electron micros-
copy of the field and culture populations
(KORNER, 1970; HOAGLUND and ROSOWSKI,
1978). In order to clarify the architecture
of the natural population of A. formosa, the
cell size distributions and standing crops of
populations were examined in Sagami and
Tsukui lakes.

Sagami and Tsukui lakes are dam-made
ones, located in the northern district of
Kanagawa Prefecture and in the Sagami
water system. The Sagami River is mainly
formed by the confluence of the Katsura
River originating from both lakes of Yama-
naka and Kawaguchi and the Doshi River

** To whom reprint requests should be addressed.

pouring into it just in the south shore of the
Tsukui Lake. The flow includes the Sagami
Lake, the Numamoto Control Pond and the
Tsukui Lake in this order (Fig. 1).

The Sagami Lake began to store water in
1945 and its length attained to about 7 Km
at the full. The flow of this lake was rapid
along the old river and the water changed
in 8 or 9 days during stagnation (SHIRAISHI
et al.,, 1953; AKAazawaA and HASHIMOTO,
1974). The water was eutrophic and inorganic
nitrogen (total ammonia, nitrate and nitrite)
and orthophosphate were 1 mg/1 (measured
in 1971) and 0.1 mg/1 (measured in 1970)
respectively (AKAZAWA and HASHIMOTO,
1974).

Materials and Methods
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The dam-made lakes Sagami and Tsukui in the Sagami water system. Dams are indicated

by dashes: broken lines, aqueducts; and <, power plants.

Twelve sampling stations were chosen,
nine in the Sagami Lake (Stations 1-9) and
three in Tsukui Lake (Stations 10-12) (Fig.
2). Analyses were done on surface water
samples, collected in 500ml polythylene
bottles on March 17, 1981. The water temper-
ature, pH and conductivity were measured,
the latter two by using a pH meter and a
portable conductivity meter.

The standing crops and cell size distri-
butions in the diatom populations were
estimated at all the stations. 300 ml water
was centrifuged at 3,000 rpm for 15 min, the
sediment resuspended in 1 to 3 ml water and
fixed in 10% formalin. For light micro-
scopy, cells were examined both in living
and cleaned conditions. Cleaning of the
samples at stations 8 and 12 was done by
heating the samples in concentrated sulphric
acid, bleaching with hydrogen peroxide and
washing with distilled water. Preparations
were mounted in Pleurax for microscopical
examination.

Population estimates were based on tripli-
cate cell counts and expressed as number of
cells per ml. The length and width of basal,
central and apical regions of the frustules
were also measured in about 200 cells in
each population from all stations. At
stations 8 and 12, the number of striae in

10 pm were measured adding to the above
measurements.

The statistical analysis was done by micro-
computer and averages, standard deviations
and size distributions were calculated.

Results and Discussion

Environmental conditions: The water
temperature, pH and conductivity of the
surface water were fairly the same at all
stations (Fig. 2). The water temperatures
were about 10°C, pH were weak alkaline and
conductivities were about 100 ¢ mho/cm.

Cell numbers in colonies: The average cell
numbers constituting a colony ranged from
5.3+2.9 to 8.2+4.2 with a maximum of 26
(Table 1).

Population density: The cell population at
each station is shown in Fig. 3. Measure-
ments could not be done at stations 1 and 2
because they were out of scale and cells were
very few at stations 3, 4 and 6. At stations
5, 7 to 9 in Sagami Lake and at station 10 in
Tsukui Lake, 200 to 400 cells per ml were
measured. The populations at Sagami Lake
are thought to have been endemic to this
region and those at Tsukui to be drift-alga
because of the same density as those in
Sagami. Those of stations 11 and 12 at
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Fig. 2. Water temperature (solid circle), pH (open circle) and conductivity (solid triangle) of the
surface water of the lakes Sagami and Tsukui on March 17, 1981.
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Fig. 3. Cell numbers per ml of Asterionella formosa in Lakes Sagami and Tsukui.

Table 1. Cell numbers in a colony of
Asterionella formosa at Lakes Sagami and
Tsukui.

Station No. Average Minimum Maximum
5 7.3+4.1 1.0 17.0
7 6.7+3.1 1.0 17.0
8 8.2+4.2 2.0 25.0
9 6.6+3.4 1.0 26.0
10 5.3+2.9 1.9 16.0
11 5.9+3.1 1.0 20.0
12 — — —

Tsukui Lake were 5,000 to 7,000 cells per ml
and equivalent to the cell divisions from 4
to 5 times of the above populations.
Cell size distributions of the populations :
a. Cell length. The distribution of living
cell lengths of each population was the same
and had two separate distribution ranges as

shown in Fig. 4. One was designated as the
small cell size populations (S populations)
with cell dimension ranging from 44.7+1.8
pm to 46.6+1.9 ym and another was the
large (L populations) rangirg from 63.14+-2.5
pm to 71.1+2.1 pm. The ratio of Sto L
populations was high at stations 5 to 10,
while at stations 11 to 12 the inverse relation-
ship was found between the two populations.
The cell size distribution at the station 10
of Tsukui Lake was fairly of the same
pattern as those in Sagami Lake, indicating
that they are drift-alga of Sagami Lake.
The average cell sizes and the distribution
ranges of L populations became gradually
smaller at the down-stream stations. The
cell sizes of populations corresponded four
to five times of the cell division and became
smaller.

b. Cell width. In the cell width of the
central region, the average sizes and the

Fig. 4. Frequency distribution of cell size of Asterionella formosa at Lakes Sagami and Tsukui.
Dashes represent average cell sizes; and broken lines, large cell size populations.
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Fig. 5.
populations at Lakes Sagami and Tsukui. Open, S. populations; hatched, L populations.

distribution ranges were smaller in L popu-
lations (2.5+0.5 ym to 2.940.6 #gm), and
larger in S populations (2.7-0.6 #m to 3.3
+0.6 pm) (Fig. 4).

c. Ratio of apical (U) and basal (W) widths.
There was no difference in the average ratios
and the distribution patterns of populations
as shown in Fig. 4.

Cell numbers of S and L populations: Fig.
5 expresses the cell numbers of the S and L
populations as ratios of the S to L popu-
lations. The numbers of S populations were
about 200 cells per ml at stations 5 to 10 and
about 1,000 cells per ml at station 11 and
12 in Tsukui Lake. Those of L populations
were 50 to 100 cells per ml at station 5 to
10 and about 5,000 cells per ml at station
11 and 12. In the down-stream stations of

Population density of the small (S) and the large cell size (L) Asterionella formosa

Tsukui Lake, the populations L showed
higher cell density than S.

Sizes of valve view: The cell size distri-
butions of cleaned populations of stations 8
and 12 are shown in Fig. 6.

a. Length. The cell lengths of the popu-
lations ranged from 43.5+2.0 #m to 45.5+1.9
pm and from 63.6+2.9 pm to 65.242.5 ym in
populations S and L respectively.

b. Width of central region. Two popu-
lations were distinguished in the ranges of
2.940.3 pm to 3.0+0.2 pm for S and 2.7+
0.3 pm for L.

c. Ratios of apical (U) and basal (W) width.
The two populations were not different in the
averages and distribution patterns.

d. Number of striae. The number of striae
ranged from 19.04+1.4 ym to 20.6-+1.8 pm
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Fig. 6. Frequency distribution of cell size of cleaned populations at Station 8 in Lake Sagami
and 12 in Lake Tsukui. Dashes represent average cell size; and broken lines, the large cell size

populations.

and the two populations were similar.

The present form comes very close to A.
formosa. The frustule dimensions of A.
formosa have been described as (30-)40-70
(-160) ym long, 1.3-6 #m broad at the central
region of valve view with 24-28 striae in
10 gm. The lengths and the widths of
central region in these present populations
are very close to the above description.
But, the number of striae is comparatively
fewer. Thus these populations could repre-
sent ecological variants. Although the two
local populations were separated in these
lakes, they show a sympatric distribution
all around the surface layer of water in
both lakes by an area of about 6 Km?. Thus
the differences in the two populations can
be ascribed to the different cycles of repro-
duction. A progressive decrease in cell size
of the population inA. formosa under culture
conditions is known (KORNER, 1970). The

ecophysiology of this species will become
clear by further studies on its seasonal
changes, population dynamics in the lakes,
Yamanaka and Kawaguchi, mating fre-
quency, fine structure and biochemical
characters.
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In the present paper, three moss diatoms collected from various localities in Japan are
studied taxonomically using light and electron microscopy and discussed from the autoecological

viewpoint.

Key Index Words :
similis; moss diatoms; ultrastructure.

These are Eunotia arctica var. simplex, E. schwabei and E. similis.

Eunotia ; Eunotia arctica var. simplex ; Eunotia schwabei ; Eunotia

Kazuo Ando, Toyooka Senior High School, Toyooka, Iruma-shi, Saitama-ken, 358

Japan.

(40) Eunotia arctica HusT. var. simplex HusT.
Bot. Arch. 38:169. f. 4. 1937. ................
(PL. 1. Figs 1-11)

Z OFFITLRRDITE D & TR OB
BEdoN, BHOFRIEBEETELTHAHZ LT,
BREEEEXFITE S,

FEHK TiiaksE 25-30 pm, RiEA 6 pm, 10 pm
D LEBBUIHIOAR L 7e > T B, SEIDHETEHS
hi-EkosffER, ®E 23~30 pm, K 6-7 pm
10 pm s D LERBUII5~19K T, BE, BiECoOWT
BE—BL Dy, £LREFNIFEER X ) 00Hefl
PRTEAES Rbhic, M4 Eunotia dissimilis &
BT 52, YEOLRETIOHHETHBDTKI
T& %,

MAanNN (1981) 3k s 1 v v DFLMK/NE (poroid
areola) # 7-iXfEik/NE (loculate areola) #[fgk+3
DREHZICOVT, OB b oML X B M
(hymenate pore occlusion) &, @/NEEEF FILEF
WDNk (bar of cribra) »5AE b #ETHEC X 5 A
(volate pore occlusion) I KBITEB L Lic, 7o
L, “hhb=—,F 7% (Eunotiaceae) I LT
Wb EEILX B4 EID SEM BEORKETIL, M
DILRNEAZER TEM i XA BERT-> Tt o
TZfL (perforations) % 302 &5 MIFRWATH S
2, Fig.8 563 Bbhin X 5 KILRINEIXERO A0
T hymene % 7:i3 flap CHEIhTE D, WA
Wok&ichintit-wTi (Fig.9), = OPAZERE
e h Thhpuigs Bbh, —8icbhicd

oy Roht (Fig. 8 KMo %/, Bk 1ED
B FET S (Fig. 11, KE), ZoERER
1t HasLeE (1973) 2Eedh LT3 X 5L, —D2D®%
ZoOWTE, EBLh—HORMTORBEEI R,
BEBSmCH D, NRBLRIED 1/3fF8DL S
¥ OB (Figs 10, 11), 2RI L2 DR
OFHES TETSD  (Fig. 7)o HHIFAT DL
AH D, AT EERROERIRAYERT S
(Fig. 5, H&H),

HusTtepT (1937) (X lvar. arctica (3714 A5 v
Fo Allménner A DOBIARCEET S 2 7 THTIX
v, ¥, BRIRAEELARCHELRE] &
RLTW3H, SEOHAETL FRETRT LR, B
BRBEKED2Y, HECARKOBILDO I rnbDiR
R hic, YHOEBHIHEML LRSI hi LU,
IBEAYEBINIZ L DRVWHEMT, TOAREE
B DM OV T TR TH D, LrL, =271
FEOLONBEOLETHOIBEAFTL TV HDTIL
ek Bbhd, —EBERREE (W AcKORT
D 7 % =2 & Callicladium haldanianum (GREV.)
CrRuM &, B 7@K LD 2~ =4 Bartramiasp.],
BERERALU vt BLEorey Ty
Brachythecium buchananii (Hook.) JAEG.],

(41) Eunotia schwabei Krasske; Arch. f.
Hydrobiol. 35: 366. pl. 10. f. 24, 25. 1939. ....
(Pl. 2. Figs 12-23)

COMEIROBBENER TERES DA, 26
LLTHIRVWSAMIC /5 Al E LTwa s, R
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S kB E, ®E 13-19 pm, BIF 4-5 pm, 10 pm
D &MET 12-14 K L 7o » T B, SEDFHETH
bhic@EEoIEY, RE 16-26.5 pm, #iE 5-7
pm, 10 pm D &EEHIT12-144 T, SKEEFOWT
E—F L1y, R E, RIFC oW T RERIRIE L b e
K & Teflfk S R S hi-(Figs 12-18), 2%4ffi Eunotia
pectinalis var. minor LT B, MEOETAINL
B S HLUDTRATE B,

SEM HEZ DR, WD/ NEME L ERE [
Fo hymene %icid flap TS W TS Z & 48
bindicote (Fig. 20), i, AMIRELEPAF OB
n&i-T\w3 (Fig. 21), BRCIMBEREE N SR
Zif-> THETSH (Fig. 19, KH), ZDBREED
FARERLE, 1 ooRENLTLIETHD, BEIT
BN B RRRAMICA -T2 B DD, K& FE
LTw5 (Figs 19, 21), A28 Lich s, &
BRSO & HF THY, DHNHUEDOERN
LR OEEUR M2k S (Fig. 17, B
RED .

MBEIHEE LRI TLR, BEAEREI
hicz o WHEREBEbh, AEMDY, Fi,
AENPLORED RY S\ #-T, YREOEREY
IR TH DAY, Krasske (1939) X+ V —
DA D 2 ODFEK, LOREDOEFE KN DD 2D
ORFPICHELLERTLTWA I E, IV, 4
DFETRHE SR IHMBDOREN G AT, FRMEOM
BLitEIhd, —BIURMIIUELF GBE DR
5, BRERBAE GkEIBVWO ELDF #+*
5 v 74 =4 Riccardia jackii SCHIFFN.),

(42) Eunotia similis Husrt. in A. Schmidt,
Atlas pl. 382. f. 11-24. 1933; Arch. f. Hydrobiol.
Suppl. 15: 165. pl. 2. f. 5-8. 1937. ............
(Pl. 3. Figs 24-39)

smEOBEEIC B ShE E. similis 12k, Figs 24,
27, 29 DX 5 HERD R HTnicMis &1 7,
Figs 25, 26 0 X 5 CHMURFELL 524 7, IV
Figs 28, 30, 3l Rl & 5 B¢ 55
a1 703 B kHEhic, REKTx MRota
RESFC, TR, PRETHOTARME] it
TWwb, 2T, HRSL bIr s 1 7% E. similis
EEDTINVEONE S hEBE L Taic, LORKEE
T, OFRIOHOEILIIBITETolihlis TWTHE
BRI DTHS, OBFMOHRBLUSNEL, “hb 3R
X B » 7o B D SR\ Z E B LM E i
ot £TTEENL, ZhbdXTx E. similis &

LC#»too

SEM BEOMHR T, MEO/NEME D ATERL,
hymene %!t flap KX » CHEINABHDTHS
LWL LT (Fig. 35), i, BOAWMT
BELAFRIEHFORD L It-Twb, LKL,
ZOBRNE~OR DI, BETZHRCEBALBS
MolTvws (Fig. 34, A&, ZOBIROFR
WCHEL, BmTI®R< % (Fig. 38), MmENIRMR
Chh, NUBIRED 1/3MHEDEZHETHES
(Fig. 38), S4B Bl L e SRIBOYHIL ¥
TS (Fig. 39), BEACIZERRDOR W ESUR
nRHh % (Figs 32, 36, AKHD),

M oD 4 BB T D\ T, CHOLNOKY (1968)
1358 pH fipix 5.5~6.0 & L, HustEDT (1937)
TER, YORMIE] LT3, KT,
KoBayast & ANDO (1977) 23f-bithns b D& %,
Rt (1978) AEFIRMIKD I K= ro LIEY I
1~3%, 5L 1% RisoMBO#EY, BE- K
H (1982) 2HBRYAMCHET 2HEET-> T
b, ThbUAMECETAEHKIRYL V. L
LAMEDOTFHETCRRETRT LIOR, 25 {FEDOREBT
BOTIEWAMATHER I, BR, MiBH5 Wik,
MeETsLidbie, 2r{HEOX > KRETL TS
EFLI2EHERPbhS, —EEREE (B-7c
B Lo & =4 Taxiphyllum aomoriense
(BescH.) IwaTs. &, &= =% Bartramia sp., i
kD 3 Xo &£ =4 Cratoneuron filicinum (HEDW.)
SprucE], fBERFKI (BLEkD bvy=v ) F=4
Thuidium kanedae Sax., EE DY + =4 Cono-
cephalum conicum (L.) DuMm. ¥ X0%, 8. ok
Loo~g =y Hypnum sp.), HERBIN=E (B
FBRIE LD #5955 wF v =4 Orthomniopsis dila-
tata (MitT.) Noc.), FHEBR=FI (BB Lo
a Y & =4 Plagiomnium trichomanes (MiTT.) KOP.
&, 7HA#F %=y Brachythecium sp.), TIEREPR
W (g tet ko= 2>~y Ctenidium hastile
(MrTT.) LINDB. &, BEWWE D25, 95y
=4 Trachycystis microphylla (Doz. et MOLK.)
LiNDB., & LD 3 v =% &£ =34 Plagiothecium
nemorale (MITT.) JAEG. X0, @EED/ 3 ~=
v =4 Haplocladium angustifolium (HampE et C.
MueLL.) Brotu.], #ZJIIRFHRIL (8- 2k
Dk v ) 7=y Bryonoguchia molkenboeri (Loc.)
IwaTs. et INOUE &, F+ 5~ =4 Taxiphyllum
taxirameum (MritT.) FL., BELD 7914 F =4
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Pseudoleskeopsis japonica (SULL. et LEsq.) IwaTs.
BIW, BEEDHF 1 =5 Drepanocladus sp.),
R RARE I o 1L (724 kD % = = Brachy-
thecium rivulare B.S.G.), %RBEGE K (BE -
D 2 7Y = & Rhynchostegium pallidifolium (MiTT.)
JaEG.), BRBRTROME (KIW O HESLTVWBE LD
v w2y Heteroscyphus argutus (REINw. et al.)
ScHIFFN.]), HBEREEREE (B ko) 724),
BRRE (BuicEEbos s 3y Macromitrium
japonicum Doz. et MoLK.), BFETHEK (BL L
De 2 vFrF Ty Amblystegium serpens (Hepw.)
B.S.G. &, +3 /4 =4 Dolichomitra cymbifolia
(LinpB.) BrOTH.), #MEBEHAKE (BELOAX
4 Forsstroemia trichomitria (HEmw.) LINDB.),
BRERZE Balos=cy), BMELOE (&
WicE kD o~ = % =~ Hyophila propagulifera
BroTH.), EMEREFIL (B ity ) 74
&, Wik~ =4 Plagiochila sp.), =& EH%
E BoRELDY 7o %55 Eurhynchium
polystictum PAR.), BILURTIIELT (B L0
]), HERERE URhcli# Lov v =4 Philo-
notis fontana (HEDW.) BRriD. &, EE FDF 4, v
F v =y Mniumsp.), BRERBALE (—&)Bw
DEEDY 7>y wa=y  Heteroscyphus planus
(MITT.) SCHIFFN., ZJIIRVDE LD 7€) R4
Pallavicinia longispina STEPH. 35 L 0%, BOJIH
WD EED 7> ~ARY TS Riccardia multifida
(L) S. Gray),

Ko, RENLEERELY WEE, SHEAHRY

BB L T e R WA RS SR e HEIK 8L
Hi, RO, —WO 25y DEER LT itk g
B FRARMBESIRCE L B L T 5,

51 B X #k
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Plate 3. Eunotia similis 24-31: LM. x2000. 32-39: SEM. 32, 36, 37. Whole valves showing
longitudinal hyaline area (arrows). x2000. 33. Internal valve. x2000. 34. Internal view of pores open
in a narrow furrow. x20000. 35. External view of pore occlusions on the middle portion of the valve.

%x30000. 38. Internal view of valve apex showing terminal raphe nodule. x 6600.

39. External view
of valve apex with terminal fissure. x6600.
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AXENMERT 77 /T4RVRE (478 OMABEELSE
1. Stephanodiscus invisitatus HOAN & HELL.*

hERBA - HFERE
B FEEYEHE (184 S SHFmEHr 4-1-1)

KoBavasi, H. and Inoukg, H. 1985. Fine structure and taxonomy of the small and tiny
Stephanodiscus (Bacillariophyceae) species in Japan 1. Stephanodiscus invisitatus Houx &
HeLL. Jap. J. Phycol. 33: 149-154.

Specimens collected from Waku-iku (Waku Pond), Hachiro-gata (Hachiro Lagoon), the
brackish region of Ara-kawa (Ara River) and Hime-numa (Hime Bog) were examined using
SEM and TEM. In addition to some features already described for this taxon such as flat
valve surface, biseriate fascicles at the valve margin, a well developed pattern center (rosette
or annulus) and a central strutted process, the following three features which seem to be
peculiar to this taxon are clarified, i.e. (1) the bifurcation of the interfascicle on the valve
mantle, which is clearly visible internally, (2) one labiate process open to the valve mantle
beneath the marginal spine, (3) marginal strutted processes surrounded by two arc-like
structs.

Key Index Words: Centric diatom; fine structure; plankton; Stephanodiscus; Ste-

phanodiscus invisitatus.

Hiromu Kobayasi and Hiroyoshi Inoue, Department of Biology, Tokyo Gakugei
University, Koganei-shi, Tokyo, 184 Japan.

Stephanodiscus Br 4V ik & LT HRAKDHB
DLy ARC TS v 7 v LTHBIT B2,
JIIei g EOBRKIRC S BT 5, hTHRE S5~
15 pm (g & /N OEEIL, HBBELEL, KEH
El ELOARBENCE CTEDTEETH LI b2 0b
B, XBEDORC & 5BE TEHAND D DOFE I
MAREL K, ZOHEIBBDHTRETH -, LiL
ehh, BERNCAD, 24 7RARAUEFLAWT
BHRHEAD LR -T, L5, COBOHM
7\ & OHDOEEIC ST, FOMEIHA b
h2o2o%k#5 (Rounp 1981, 1982, HAkkansoN and
LockER 1981, HAkkAaNsON and STOERMER 1984a,
1984b, STOERMER and HAkkANsoN 1984),

HELIIARO MBI ET BANHD Steph-
anodiscus BOEHEIT-OWT, BEC L3827
TELN, FOFHDONL OHhDLDEDOWTETOHM
RuBreoTHRKHRE LW,

* AP A B EREREY AR R & &
% mgﬂ@—‘ﬁ;fé 5o

HHELEHFE
BREEOLHORIFBE IOCE/ r 2B Y 7 &
Nz TMEAT B8, Fhk, BEMEKEKREINL
RBICENE BT 2 HECTREY R E, To®
KRR CHRG LD AV, REREDOLD
i, EgoRESL—-5 , 7ATHALTTV
R — bR U, T, TEMBERIE, £y va
warvt vERED, ThicREEEXT-bD
R A LERE DX AV, SEM 8%
Zit, HA—75A% S5xbmm2 iy Licd ok
CRE AT, T, DEZREHIA—IFR
FEc$h L CTHEE, ZHIei0odb, F—&1 1L
TRHEBEEL, & 7V 2EEETH-ID
AV, BRICIAAXET JEOL-T 5 L8, BAXE
F JSM-F15 %A L 7,

BREER

ZONERES, SEOFRE CIHRELRN LV ER
FE LW T B (K-2118, 1972429 A 21 B )
L EHECHBE LA, FKERARSE (N-1005,
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19834E10 A4 H4RED) , HEHRHIISBEIAE (N-935, 1984
F1LA2TAER), ¥ L 0HdLEEFIROER (K-1950,
19844 8 A25 HIRER) 2 HEBAFBNC L, i Steph-
anodiscus O/NSEICR > THBE L, ¥4, AHE
M S. pseudohantzschii H. Kob. D#4 (nom.
nud.) THREIhCMEE (NEEfh 1977), S.sp. &
LTERN b S e\ G- vk 1982) 1
ZONEHDOLDTH S,

B TR 9.2~11.4 pm, fagskit 10 ym B
7= h16A LI T 5 A (Houn and HELLERMAN
1963), AFED b DILWER 5~14 pm, Fagsis 10
pm Z14~20T, R LV BEROEHLD -
edl, I—HETHIDTH-T,

Z O Fig. 3 mitRMeR LIk S ) &
HIFEHTHBZE, Q) ikRALIRS XK fakeR
ROBIM T2 B L, B) RoOPLIILE
TRURESSERD (F003, BE) & fCRLE2H
FhoFEERY 1EbOZ L, @) ThXhOoR
FthoRmERC 1 A0 (a) Zboz&, 6) &I
EHEzER (b) RRRABA~TRT b 1@hd L,
BHBELTELIDTHS, SEOBEEND, (6)
I RELBD & 2 A THHL, e TRTISKEYV
FHOME L TREFCBTTH L, (1) BEBE
1ECERER (d) b, BUEXEERI I IF
WMI VBT L, 8) BUAEREIT~T2
HEdoz &, LEBPESLM LT, TD (6) b
@) FToHEuL, foBELo/MNEECIRELRL,
ZOMDELWHETH 5,

HFETH AW OMBE T VIR (&8, B+
Lo ML Rx % #&d (s (pattern center, MANN
1984) & ZhicBgET srhbREERO SCERT
5 LAERAEETHD (Figs 1, 2),

RELSTFHETH S AT (Figs 4, 8), HHTHL
—BFEEARD bR, ERonEORECERT S
RIS OWTRAERERNAS iz, Thbb,
BOBEWE D (Figs 4~7) TR ELERE
¥ED, MICHIEROMOoxbs, REILE —~2
Ry Eriore, ERM 26nm o/MLTHEILESHR
Toffiti (cribrum) CHAZEI N3, —F, ROV D
TR E SR LR HE STV Higr &
b, NERGELEKAT S (Figs 8~11), £0k®
TEM # (Figs 12~15) <%, SEM {& Figs 4, 7~
9) T, MWERZLBRD EEOLITRLDA,
L OEGERI LT BT, TOBRITHESEMN
LDT, fiEkHTHEMBECIT VBN LDTH T,

ZD X5 s, Tk S. minutullus Kitz.
(Rounp 1981), S. parvus STOERM. & HAKK.
(STOERMER and HAKKANSON 1984) 7 & Tl
hTW3H0T, ZORREHENEEEEBbhs,

BROPOEHD FEPLERIIr K, b (rosette,
Lowe and CrRaNG 1972) & %\ MEEREC (annulus,
StoscH VON 1977) & Xi¥h sy, RO E
TrhHBRICRSh B (Figs 8, 10), gz
'ix2Wxdy (Figs 5, 6, 10, 13) sHl~DBAR
BT, b INRED ERBH, FRTIT S,
Fhe, BEROERIZZA TRHHNRMLBI/NE B
BERONDH, ZhIMigkRoROEREERDORE Y |k
BYDIdIE LD THS (Figs 4, 8),

RELEBEOBO L ZHT2LXNEL, VFEHIC
BLCTRE~LBTT A (Figs 10, 11) 7%, TEM
X 3 REBIC B\ CTIBCRITRE R TRy 7 e/l
DB D ERTs (Figs 12, 14), Z OHEEIT
LowE and CrRANG (1972) THHHRKICEED A = &M
T&5,

BRERIRERC 1@b5 (Figs 5 11 &H)
2, TOMAEIBShEFT L, AU~ mIE
BELONSEMDO 1 AR kofcth R A bR 3
(Figs 5, 7, 9, 11 &m),

BUREZRRIIFMPOI~TRA S L, BUED
HETeRbh 25, SHMi~TEGEROEE OME)
ELUTERIHL, AN D EVWE (BF) it
THEROIHT, Tk, Thbik2H% b0 CHEMNT
H5Bo

LROREMOBRE LOH B L BREROME, 3
I, 2HOBRILEEERDOEMEIBD TEELT
BY, EELICLDSPOROBEETRHAMIRRE
highote, ¥z, TORBIRZOFEECEEDLD
T, {0/ Stephanodiscus i BHhicd DT
31b 5,

COFEED X4 S % P N7 STOERMER and
HAkkaNsON (1984) i, BAMEWTWTHEETS
TEN R T ERd ot LkAb 3, Lowe and
Cranc (1972) o S. invisitatus 1%, #H5oD S.
parvus LRILHDTHBEL, TOHxXrhic S
invisitatus + Bih 3 FHE (Figs 2, 4, 11) %R
LT3, S. parvus 1TAFic b BT 52, hit
S. invisitatus LIXBALMR R BDEHRTH 5,
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£ <
APEY T LHHICY-T, BELRBYVLLE,
¥, TEM BEOBBIKIO ZHBBE T »7ch

AEBAFEYBEEOHE R Rt L LS
%o

5l B X
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Plate 1. Stephanodiscus invisitatus Houn & HeLr. from Waku-ike. Figs 1, 2. Whole valves.
x2000. Fig. 3. Diagramatic representation of the features of S. invisitatus. a. marginal spines b.
marginal strutted processes, c. vertical slit-like marking of the flange, d. labiate process, e. bifurcation
of the interfascicle, f. central strutted process, g. pattern center, h. interfascicles, i. fascicles, j. flange.
Figs 4, 5. Outside and inside views of strongly silicified valves showing arrangement of spines, marginal
strutted processes, labiate process arrowed, single central strutted process and fascicles. x8000. Fig.
6. Detail of inside valve showing central and marginal strutted processes with two struts. x8000. Fig.
7. Detail of outside valve showing the outer opening of the labiate process arrowed. x8000.
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Plate 2. Stephanodiscus invisitatus from Waku-ike with weakly silicified valves. Fig. 8. Outside
view of valve showing arrangement of pattern center, central strutted process, fascicles and spines.
%x8000. Fig. 9. Detail of outside view showing openings of single labiate process arrowed and two
marginal strutted processes. x2000. Fig. 10. Inside view of valve showing arrangement of marginal
strutted processes, bifurcations of the interfascicles arrowed and valvocopula. x8000. Fig. 11. Inside
view with single labiate process arrowed and two stutted processes each with two struts. x20000.
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Plate 3. Stephanodiscus invisitatus from Waku-ike. Fig. 12. Vale view of strongly silicified valve.
TEM x8000. Fig. 13. Enlargement of valve center of Fig. 12 valve showing pattern center, single
central strutted process with two struts, pore occlusions with regularly scattered perforations and over-
lapping openings of the areolae. TEM x3000. Fig. 14. Valve view of weakly silicified valve. TEM
x8000. Fig. 15. Enlargement of valve center of Fig. 14 valve showing variously shaped rectangular
pore occlusions with regularly scattered perforations. TEM x30000.
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IVVYNZXOEFERICOVTOEMANEEHTR

AHEH - BHIRT

IS RRAEIAS (703 ML PH 1 T H14-1)

Onmori, T. and HasHipA, J. 1985. Feulgen microspectrophotometric studies of the life
history of Dictyopteris divaricata. Jap. J. Phycol. 33: 155-159.

Cells of tetrasporophytes and those of germlings of tetraspores and liberated tetraspore
mother cells of Dictyopteris divaricata were stained by the Feulgen technique, and the
relative amounts of DNA per nucleus were measured by microspectrophotometry. The average
relative amount of DNA in nuclei of tetrasporophytes was twice as large as that of germlings
of tetraspores. The average relative amount of DNA in nuclei of germlings of liberated
tetraspore mother cells was similar to that of tetraspores. From these results, we have come
to the conclusion that tetrasporophytes are diploid and both germlings of tetraspores and
liberated tetraspore mother cells are haploid.

Key Index Words: Dictyopteris divaricata: DNA ; Feulgen microspectrophotometry ;
life history; nuclear phase.
Takeo Ohmori and Junko Hashida, Sanyo Gakuen Junior College, Hirai, Okayama,

703 Japan.

BE= v v~ X (Dictyopteris divaricata) Tii,
WoRTFEOE bemyFRERAER IR, Th
REERBES BT > THSRTFIMEORD Z &8}
abhTw5 (& 1958, ARA < JEEF 1966), M
hicmalaTFE2 EETHE, BFLTHEBROEYHE
(erect shoot) R THZELNBEINRTLHHR
(InoH 1936, FE#HK « JEEF 1959), = hAEMBMAICRE
LTV DO EIDIIERIRTV I, i, =V
¥~ XS RTFRARIESATFELbIWT, #
MO % ¥ CHHINTRFTHZLHVBEIA T
% (Ck#& - 48H 1984), LA L, o7
DEFEOBKBIMLAT W oL, IBIK, RARRK
WCREBGENROABDIIEDTHETHEH I END
3, FEOEBRFCETHLELER>T 5D, ALT
74 @tn Taonia THLEBGHRHEHRLOAT,
BHmsRFRARAES T bRXTRENND
D, EHDHBEERXRTZ &H 5, RoBinson (1932)
W e e TR MR o R F AL diploid TH - T,
ZHIC X » CTEENCER YT TW500 3 Lhx
WERNTWB, 4, =Y v ~XomEslaTHhe,
a4 FE L RS TR R FHOZDHE
%t DNA E% 7 » 1 V7 VERBEE L AV THET
BILEXY, ZOBMAETHEHLNCTH I EMNTER

DTEDERYRET 5,
HHEHE

19804 5 A27H £ 19834 6 A L1 B ML EHF sk
JITRE L Ic= V¥ ~Xo@mEH T EE R HV T,
RES—BREITICKEL, BHRABEOM T4
B T A~ OkEEEE 1:100% =%/ —1 3)
CINRBEE Lo 72— A TRAKLEE < T 7,4
VAL, 8um DEIDI se b—afkLlis,
—7%, FoEFEL2EEEKCR L TRFYRHI T,
BHELEBFY X,  TED, BBOERCHE A
A4 F 75 AL T LTI haia% K THRELR,
0B EDERDE, ASA VS5 A%E DML, B
7 a—ACINHEEE LT, REHEELXTD LSk
FE TR REYT-7 3 60°C o IN HCI
25 IR LTI BET -7 MATESHE-T
2 HEE » B T ScHIFF DRI 120 S3HI& LT,
0.05M HFEEEAET FY v AR 24 TO3EEH6S
BB L, HATIONMEE, REIR, TOR
7Aa—-ATRAKL, €54 b THALKL, £V v
A REEFEMKE BHQ # A\, 560nm OFEEONXE
8BSt LCHxf DNA B2 JUE LI, TOEIRBHTS
JDAH, FOEEEFDORKEDE TEHLEIN D,
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Fig. 1. The effect of hydrolysis time in 1N
HCI at 60°C on the absorbance of mesurable dye
bound by nuclei of medullary cell. The points
are mean=S.D. of absorbance. .
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Fig. 2. The effect of staining time in Schiff’s
reagent on the absorbance of mesurable dye bound
by nuclei of medullary cell. The points are
mean=+S.D. of absorbance.
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Fig. 3. Photomicrograph of a tetrasporophyte (a) and a tetraspore germlihg (id:day-dld)

(b) of Dictyopteris divaricata stained by the Feulgen technique. Arrow shows the nucleus.

a,b x200.
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Fig. 4. Frequency distribution of relative DNA values of nuclei of tetrasporophyte (a~c), germ-
lings of tetraspore (d~f) and germlings of liberated tetraspore mother cell (g~i) in Dictyopteris
divaricata. a. Cortical cell, 50 nuclei, mean=0.946+0.157; b. Medullary cell, 50 nuclei, mean=1.05+
0.215; c. Stalk cell, 50 nuclei, mean=1.15+0.221; d. Body cell, 50 nuclei, mean=0.462+0.112; e. Rhi-
zoidal cell, 50 nuclei, mean=0.492+0.105; f. Cell of erect shoot, 50 nuclei, mean=0.560+0.143; g. Body

cell, 21 nuclei, mean=0.552+0.103; h. Rhizoidal cell, 28 nuclei, mean=0.443+0.132; i. Cell of erect
shoot, 15 nuclei, mean=0.620+0.201.
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ARral, A., Aral S. and Miura, A. 1985. Growth and maturation of Sargassum thunbergii
(MERTENS ex RoTH) O. KunTzE (Phaeophyta, Fucales) at Kominato, Chiba Prefecture.
Jap. J. Phycol. 33: 160-166.

Seasonal changes in thallus length and maturation period of Sargassum thunbergii were
studied at Kominato, Chiba Prefecture, from June 1979 to January 1982. The thallus length
was at its maximum twice a year, in the early spring (March to April) and in the fall
(September to October). Maturation of the thalli was observed both in the spring (May
to July) and in the fall (September to December). The proportion of fertile plants in the
spring was about one half of that in the fall.

It was shown from the observations of tagged plants that there were three types of
thalli which become matured : plants bearing receptacles both in the spring and in the fall,
plants bearing receptacles only in the fall, and plants not bearing receptacles throughout
the year. No plant was found that became fertile only in the spring. The reason why
the plant of Sargassum thunbergii becomes matured twice a year may be : (1) it has always
young primary laterals on the stem, some of which always grow to elongate, and (2) it
grows to the size necessary for receptacle production in only a few months because there is
not a large difference of thallus length between a maximum length at maturation and a minimum
length at non-maturation period (less than 10 cm in mean length).

Key Index Words: Fucales; growth; maturation; Phaeophyceae;

thunbergii.

Sargassum

Akemi Arai and Akio Miura, Laboratory of Phycology, Tokyo University of

Fisheries, Konan 4-5-7, Minato-ku, Tokyo, 108 Japan.

Shogo Arai, Marine Algae

Research Co., Ltd., Takashimadai 14-3, Kanagawa-ku, Yokohama-shi, Kanagawa,

221 Japan.
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Fig. 1. Monthly mean tide levels (1), tidal ranges (vertical lines) and monthly total emersion in

daytime (O) and night (@) at the mean tide level at Kominato from January to December 1980. (data
from the Tide tables by Japan meteorological Agency and the Nautical Almanac by Maritime Safty

Agency)
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Fig. 2. An individual plant of Sargassum
thunbergii showing a tag at its basal portion,
which was collected in March 1981.
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Fig. 3. Monthly mean atmospheric (----) and seawater temperature (——) at Kominato. (data
from the Kominato Marine Biological Laboratory)

20

T A

Mean plant length (cm)

PR 2 L 1 i N n PR I —t

0 L S G- L 1 : L 1 2 L i - L L L L L :
JJ S DIJ M J S D|J M J S D‘J

1979 1980 1981

Fig. 4. Changes of the mean length of Sargassum thunbergii. Vertical bars indicate S.D. @:
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Fig. 5. Changes of the percentage of individual plants bearing receptacles in Sargassum thunbergii
populations. Symbols as in Fig. 4.
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Fig. 6. Maturation periods (shaded parts) of Sargassum thunbergiz; at Kominato, and the number
of spring-fall mature (SFM), fall mature (FM) and non-mature (NM) plants investigated by tagging

in 1980 and 198l.
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Fig. 7. Changes of the mean length of spring-fall mature (SFM), fall mature (FM) and non-mature

(NM) individual plants of Sargassum thunbergii at Kominato.
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(B ki tdz) 10K Lo £+ H LTWT

(Fig. 2), WOTHAERTREARECSHS, 2hbo
TERISTY I NS/ ARE2EBAERE KD,
BRETHZLNTEDLDTHA S,

RV AT SHEORPRE LT, EBEOYI 5/
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HW OB APTAHAYVULEBHENTELBRELYTY Y Yuzuru SAITO: So-

called Laurencia glandulifera in Japan and L. nmipponica (Rhodophyceae,

Rhodomelaceae)

Recent examination of the type specimen of Laurencia glandulifera KiTziNG found in
the Rijksherbarium, Leiden, The Netherlands, indicates that my previous record of this

species from Nou, Echigo Province, Japan, is in error.

Although the type specimen appears to

be sterile, fertile fresh material from Rovinj in the Adriatic Sea showing the same vegetative
structure support my previous view that L. glandulifera does not occur in Japanese waters
and that the material previously identified with that species represents L. nipponica YAMADA.
The tetrasporangial material from Rovinj clearly shows that L. glandulifera is an independent
species and not to be confused with L. paniculata (AGARDH) J. AGARDH.

Key Index Words: Laurencia; so-called Laurencia glandulifera in Japan; Laurencia
nipponica; Rhodophyceae; Rhodomelaceae; taxonomy.
Yuzuru Saito, Faculty of Fisheries, Hokkaido University, Hakodate, Hokkaido

041, Japan.

EEIIH - T, BEEELEN S Laurencia nipponica
YaMmapa w35 v v'E& L. glandulifera KUuTzING
* Y VOmERLE L. (GFHE 1956) 2%, Zotkitt
DIFELFENSRT, Hio2@hokE, Ticb
LROCT FY 7T babhkicRE S hic A
DR, 2EBHhORIEOEVBETIIVLA, &F
2B LD, BHADOLHSDAE LB Y IHIFTEEL
#- (SarTo 1967), ok, 7 Fy 7D L. glan-
dulifera KUTzING DEEEADBEL B L, i
KE-T7 VY 7HTEhE—EoRREs T
HROBELERT, EEOMOITERRYTH-T, &
DOEFRICE LI, T T, TOERICE S ETOR
BOBHMELbIT, EEOELYRELILVIOLE
5

MERE—HOFHERTHD

%21319544E 1z, Laurencia nipponica YAMADA
Y5y VDEA TERE LTALh3BEEEDOKE
EEEICEMEL, MR TORERENDS, BEEE
RO i B EER Gl 1956) »REL,
Laurencia v v B 9% o iz L. nipponica
Yamapa w5 v vE L. glandulifera KiTzING *
*V VOWMERLE LI, LTANTOH, HRELE
BCRELFAELRMET S L, Lo 2RSSR
T DR Lo, HERFALHB LA D TH S,

FotE, FedTl9564E 5 B 17 Btk Lo ik,
AV VEBSOTTH, LOFHE L DRIUEES

FECHEY LT, BEREZI MDD, Th
R LTERAER, vV VS ESRSRCEY, MEE
LT EREA A OBAIFHSE LR LET, BE
Wz OWCHTE LT, L LTERYEET
Thic, oA icit, £bIUMELEOERHTHE
REMNEBhD, Fhickds, ¥¥ 1B L
glandulifera L HbH, ThiEBEROXTHEL, %
o Fiz 1. th. (lenticular thickening ) 7V !!
LOBENDH ST, &k 31T L. nipponical L
HLThbo Fidthr AT, ¥ARREROEEY
MEFThE, Lo 2fUERECE>TIXEED
bLudoh, ERUA-TLIDTH-T,

FO%, 161G FUTREAERBREO TSRS EEL
Ty, Rt R Lie Y v SHAEFT LT\,
ILAEED BFLIE, v 5 Y VoBEWEEEAE
BEZI DI, LOMBERLB-TDT, LD
FRFRE LLERTHI, BRELT, RIZBE
LAY OEENEMLEETRL, FABERED DS
Bohichotenic, 68, TA Litric oh THIRHE
BARHEY, LAMEET L XV R 58EDY,
FORG RO LN T5EXRE LT, #&
ZIFIRCRECHEE LT, R TS5 TLRD, &
DOBREEX VLWL LDTH S,

19674 M DFITIE, VT Y VEAF Y VORERT
SLTIRE LR D Eh, JbigEIiEOH kBT
LEREMEBETH-T, b o LitOROER
s LkibhiE, EEZTwic, FhT, REBAEEL
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LTHYBETRB Lz Lnb s L. glandulifera
(non KUTzING) SaiTto % L. nipponica YAMADA
USVVDRLLLTHRTICE L DD TH» I
(Sa1T01967), & =AM F DML, WEOMEL D
WTOERE LTRTHRER b DERL, <0
FH A HERELBTELLLVDT, ZIRHDT
BHOL &L CBEVEN Ui,
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HEXLTV3, LRELTRBVLCOTIREHA I by

R, CoBRBTOFRLE LTUL, ZOHi0REC
bHHHIC, BREDOYS Y VEAF Y VIEE—WT
HoT, BEIECIDELSZ L, Fhiing TR
HlaBE DY AIEEILZ R LB 51 %13 LB
Ty, BHEMTB, i ieind,

Laurcncia glandulifera Qi#EELOER

7 Y 7¥giE Laurencia glandulifera KiTzING
ABIRBEBHCT L > TRR STV % (KUTzING
1865, pl. 59, figs ¢, d ©, FORIKIT Ao Fig.
D U, @RI Ih0rro 1665 (KuTzING
1849, p. 855) THB, LikdiaT, HEADOw SV v
EFFAV DR TH oL LT, MEMNEDIC
7 ¥y 748D L. glandulifera KiTzING LRETE
HE, BAED L. nipponica Yamapa (3193150
81z (Yamapa 1931, p. 209, pl. 9) 7T, BiZ
DRZ LY, PHTHEZIRBZ LILkd, L
2T, MBLEREB-TWBEbIT, Fbbo%¥sgy
FERATED, 2PLIC L TR SLERSBZ LI
%,

T, L. glandulifera iz 4\ Tl ks ~EH
VIBAERT BAL Lo WEELED b (R 1936
Fiz) b B, Xbic, Kutzing (1865) o plate
59, fig. d (F#X» Fig. 1, d) wREhiEgEE
DLKEEEUL, AKX BEROEB DL (FI 2 135
1960, fig. 1, a-d; Sarro 1967, pl. 11, fig. 4 # &)
LR—EEL bR ole, £2C, BHAREDHEY
13 L. nipponica YAMADA 2 HT T &ty 1T,
7 VY TREOKEELADEELE - T DIk, £

DOEENEFCE SO L B &h, TTIILESE
& o THiMfBEC L AIEEROFELRWC & D
BHMCI->TeDT, ABOLIDHTHELTD
BRLIABREHBHE, EELLENLDTHoT,
LA, R—EoEX LAHEABLAT, XAHE
EROHFEE LbXhE, TOEBIAEVE, L
HLTIOEER, =2—FRAFETRL 2 Y TOH AR
BELRIF LKA, EREFILELD, B0
DHAFTEIr T,

Ll 1B2EDKITE - T, H\ Ak L B
EA% 54 5 o Rijksherbarium » 54 v H LTHE
BLTHR, £DEKLLBAHA F.T. KiTzING D
HELIBLDEEbh B, W.F.R. SURINGAR 7}
Rijksherbarium DR TH - HRELKAEAL, #

1+ #—1 W.v. Bosse ic5eHi & h, +O®&HE,
BOLlFrg—CcLiEpiEcs EmMbhicbood
D IgTHH LS (FHBEEELRK) ., AKLc
1% 941 99 243 L\ 5 FEBA D Y, £WMTISELLE
o2t L. glandulifera oF:#E A (holotype) 12t
“Tab. phyc. XV. 59” = “L. glandulifera” ZnE
ERBH D B,

BEOBR, MMk AMEEORNT AL &
MRERTE, EEMRaME %S Mo REBEREOFE
LT LB, ¥ KutzING o plate 59 o fig. ¢
(R#3co Fig. 1, ©) 6 dmh b8,
lifera KUTZING 12 5\ TR o 8113 %48
hTkh, Thr¥EesnrT @l Yamapa 1931,
pl. 9), BWEGTIIZ L ELUM, L\V5 BADHE
WERREBHCRZFT A, i, 7FY 7HD
EYIELINETH Y, BEHEOENEFCE S,
Zidh, MEOHEY —BEbIe T 5HcED
hic,

L. glandu-

RO T HOEBR

#LAY Laurencia glandulifera KUTzING ELHefE
FERBELIROFEOK, HEDEBORBM &
Y\ tz, =2— 3R 5 70 Ruder BoSkovi¢ BFEERT
W79 Dr. N. ZAvoDNIK 7%, [RIE® Rovinj
T19834E 6 ALOHICIRE Licd D TH Do HIERY]
b, BEXETNSRTETH -

HRIBRBRC > THbHBWFTCkB I hicb o
7, BERER IR TR, F04 (Fig.3, A)
LEEER (Fig. 2) @itk b, HYBRFED
BEFIEFTEThD L b WbH (Fig. 3, B, C) T,
RaFRER T B o AL MR S EE T EC ) b



So-called Laurencia glandulifera in Japan and L. nipponica

L padendiramen— | Wm_qp/m

Fig. 1. Plate 59 of KuTziNg's Tabulae Phycologicae, vol. 15, x 1. Illustrations for
Laurencia glandulifera on the right (Figs. ¢ & d). KuUTzING’s caption follows: “3574.
Laurencia glandulifera. Kg. 1.c. (Species Algarum) 855. In Mari Adriatico. Fig. c. Natiir-
liche Grosse. d. Sterile Fruchtzweige. 40 mal vergrossert.”
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,,,,,

Fig. 2. The Holotype specimen of Laurencia
glandulifera KiitzING in Rijksherbarium, x1.

Shaz Edfhi (Fig. 4, C),
HIEE LS ER LY, &L RIECIEE| - TUrieh
otch DD, HEEA X DI DAEATZERE DL D
LWz B, LoLicaih, fkofilr, #Atowv3iuc
FWTh, FiMEEEOY:AMIE T4 A3 &2
TEhn -1 (Fig. 4, A, B), koL, Ao L.

nipponica YAMADA ¥ 5V VL hE LMk b2
L, Fig.3mA, BRUOCKRELLESCHETE
BH0LEES, thohkd, AIBoREALLERD L.
nipponica YAMADA ¥ 5 v Vi 30-40 cm o S
Kicb Db Hh, SElo7 ¥y 7o L. glandu-
lifera KUTZING 1}, Tl d EHERIA L FEE, 5cm
DFThote, fERDEZAH, 7 VY 7o L. glan-
dulifera KUTzING (L HA®D L. nipponica YAMADA
VY SERE LR L DOTHD, AV VL
WfREhTEledbosd, SLTLETWS Lk xik
Lo

z o, L. glanulifera KUTzING 117 ¥V 7D
Subgenus Laurencia o 1§ ¢ % % = & 2 Hlh,
Section Laurencia ([ZfjE3 % Z & bW B c/e o7

y BHOREE OB BREL, T odho sy laT s

Il,!.f'JZ’.‘J. ERENSAEINZRT L HEOEE
JHhuE, L. obtusa (Hupsox) LAMOUROUX (23 L
SEWHDEWSZ EMRTEL S,

¥to, 2—nm ., A0 PEEodici, L. glandu-
lifera KirrzING # L. paniculata (AGARDH) ].
AGARDH DRA L RicT T2 d %\ e &L 05, diio
fifi DER Ut IR th Dl F-HEANH & DI AT i A 7k
ok, ol B I Tl %9 5 &g
R, ik soT, BHCHITE5DT
X7embH 5,

* Dr N. ZAVODNIK (}r&EIDf % L. panuulata
CRELTEFTFINEL, 1207, 22=7K
20 Dr. G. FURNARI OFERLFEEETH -7,

Fig. 3. Laurencia glandulifera KUTZzING.

A. Habit of a tetrasporangial specimen, x1. B. A

young part and C. an older part of tetrasporangial branch, x8. D. A median longitudinal section

through a stichidial branchlet, x 80.
from Rovinj, Adriatic Sea on 10 June 1983.

All illustrations are based on the collection by Dr. N. ZAVODNIK
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Fig. 4. Laurencia glandulifera KUTZING.
longitudinal section through a branch, showing secondary pit-connections, x158. C. A median
longitudinal section through a stichidial branchlet, x425. All illustrations are based on the collection
by Dr. N. Zavopnik from Rovinj, Adriatic Sea on 10 June 1983.

E | ¥

WILEEF LA, E5 LG Lo, HHE
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DEEBVETH] LWLOIMLIRS-TSBZ EE X
HolBT, BIRLLTHRx LTI &
TEL, ZOHILZ LXLHHN-IDT, i T
ELicbdTthd, HEEROE D LY - TR,
54 % vo Rijksherbarium &, zZo Dr. W.F.
PRUD’HOME van REINE D 5% & k- HE T S
THobELY, LECEREMECHEFTH-
Tt ABEROFHEAFLOMB I b\ 2wt L,
ALl OFRBCHBER LB ofe, L THL
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A. A transection through a branch, x158. B. A

ez bxEL, WELCEHT L Khig, a—n
v 23 TD L. glandulifera o BHico\\Tkinbe
TEoteh g =7K¥n Dr. G. FURNARI 1T, #L
TIGSER BADZ D Y VBOBOHEE* M- TLK,
I EICEY R E, CORBCEER R
»~g7 A4 k%FD Dr. LA, ABoTT WH ML EBELE
W5,
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Information for Authors

Members of the Society are invited to contribute original research reports and short communica-
tions in Japanese or English on all aspects of phycology. Every research paper is read and criticized
by reviewers on the basis of its originality and the discussion presented. Where appropriate, review-
ers other than those on the Editorial Board are consulted. Final responsibility for selection and
published order of papers rests with the Editor. Papers not longer than 8 printed pages in English
and 6 printed pages in Japanese including figures and tables and short communications within 2 printed
pages will be published without charge (exclusive of reprints). Additional published pages will be
charged to the author (12,000 Yen per page).

The manuscript should conform exactly to the following instructions. The manuscript should
be typewritten, double-spaced, on thick paper of 21.5x28cm or A4 size. Each typewritten page
usually consists of 28 lines. Symbols, units and nomenclature should conform to international usage.
The S.I. metric system should be used for all numerical data. Words to be printed in italics should
be underlined. The original copy and one duplicate are required. The first page should have only
the title, name(s) of the author(s) and institution with address, and any necessary footnote. A short
running title should be included. Acknowledgements preferably follow the text but precede the
references. Tables and legends for figures should be on separate pages and be placed after the
references.

An abstract of not more than 200 words is required. At the end of the abstract, 5-10 Key Index
Words should be given alphabetically for aid in indexing. A Japanese abstract will be provided by
the Editor from translation of the abstract.
References. Citations in the text should read thus: LIEBIG’s (1840 p. 23)«-:-- Or seeeee (WEeLcH 1972,
1974). In the list at the end of the paper, references should be typed in alphabetical order. Each
reference should be given in the following order: Name, Initials, Date, Title, Journal Volume: first
page-last page. Example:
Mikawmi, H. 1978. On Laingia hookeri (Rhodophyceae, Delesseriaceae) from New Zealand.
Jap. J. Phycol. 26: 65-68.
A book title should be followed by the name of publisher and place of publication. Example:
ABBoTT, I. A. and HOLLENBERG, G.J. 1976. Marine algae of California. Stanford Univ.
Press, Stanford.
Tables should be numbered with Arabic numerals, have a title, and be referred to in the text.
Figures, whether line drawings or photographs, should be numbered consecutively in Arabic numer-
als, and referred to in the text. The maximum size for a full page figure is 14x20.5cm. Line
drawings should be made with black ink on white paper or blue-lined graph paper. Letters and
numerals should not be made by hand, but should be made neatly with a lettering device (not a
typewriter) and be of such size that the smallest character will not be less than 1 mm high when
reduced. The original drawing and one set of clear copies are required. Photographs must be of
good quality. They should be grouped to conform to the page style and format of the Journal and
preferably be submitted at a size that permits reproduction without reduction. Photographs should
be submitted in duplicate. Coloured plates may be printed at the expense of the author. The inser-
tion of tables and figures in the text should be indicated on the right-hand margin of the sheet.
Proofs should be checked carefully and should be returned by air mail to the Editor within three
days of receipt. The author will receive 50 offprints free of charge. Additional copies can be ordered
at cost on the reprint ordering form sent with the proofs.
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