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An alga referable to Phaeosaccion collinsii
FarvLow (Chrysophyceae, Sarcinochrysidales,
Phaeosaccionaceae) was collected in March
1987 at Isoya, Hokkaido, facing to the Sea of
Japan (leg. Mr. Y. Sumita). It occurred as
tuft on subtidal rocks at a depth of about 4 m
below Mean Low Water Level. The thallus
was olive-brown, saccate, to 20 mm in length
(Fig. 1). It resembled young thallus of some
brown alga such as Punctaria or Petalonia but
was distinguished by the hollow habit (Fig. 2),
brighter colour and soft texture. The
holdfast was small and disc-shaped, composed
of several cells (Fig. 3). Rhizoidal filaments
were not observed. The thallus was
polystichous (Figs. 4 and 5), becoming sac-
cate and monostromatic with increased size
(Fig. 2). The cells of the thallus showed no
morphological differentiations and, in surface
view, arranged in packets of two to four
cells. These cells are 6-8 X 6-9 gm, each of
which contained a parietal chloroplast with a
prominent pyrenoid (Figs. 6 and 7). An in-
ner lamella was observed in the pyrenoid
(Fig. 6). When mature, all cells of the thallus
were transformed into zoospores. After the
release of the zoospores, only a gelatinous
membrane remained (Figs. 8 and 9).
Zoospores were pyriform and typically
flagellated with a longer anterior flagellum
and a shorter posterior one (Fig. 10). They
contained a chloroplast provided with an
eyespot and a pyrenoid (Figs. 11 and 12).
Transitional helices were observed in the tran-
sitional region distal to the basal plate (Fig.
13). [For TEM observations, material was
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fixed in 3% glutaraldehyde in 0.1 M
cacodylate buffer, postfixed in 2% OsO, in
0.1 M cacodylate buffer, dehydrated in a
acetone series and embedded in Spurr’s
epoxy resin (SPURR 1969), sectioned with a
diamond knife, and stained with uranyl
acetate and lead citrate. Observations were
made using Hitachi H-300 TEM at the In-
stitute for Algological Research, Faculty of
Science, Hokkaido  University]. The
posterior flagellum of this alga showed the
greenish autofluorescence as seen in many
phaeophycean zoospores (Kawar 1988). My
specimens agree well with the original descrip-
tion and previous reports of Phaeosaccion col-
linsit FARLOW (FARLOW 1882, McLACHLAN et al.
1971), and with the specimen of this species in
Phycotheca Boreali-Americana (COLLINs ef al.
1895) in the general habit and the mor-
phology. Accordingly, it was identified as
Phaeosaccion collinsit.

Although Phaceosaccion collinsii has been
reported from various localities in cold-water
areas of the North Atlantic Ocean, this is the
first report for the Pacific Ocean. The
species was first described as a brown alga
and included in the Punctariaceae (FARLOW
1882). Later, PARKE and DixonN (1964) sug-
gested that it be transferred to the
Chrysophyceae, which was supported by the
studies of McLACHLAN et al. (1971), CRAIGIE
et al. (1971), and CHEN et al. (1974) on the life
history, morphology, chemical composition
and fine structure of the species.

Cultures were started from zoospores,
released from the field-collected thalli, by the
pipetting method. They were cultured in
polystyrene petri-dishes, 90 mm in diameter,
using PESI medium (TatEwakr 1966).
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Culture conditions were 5°C SD (short day;
8:16hLD), 5°C LD (long day; 16:8hLD),
10°C SD, 10°C LD, 15°C SD, 15°C LD,
20°C SD and 20°C LD, under white fluores-
cent light of about 28 pMm~2%~! (5°C) or
46 pMm~2%~! (10°C, 15°C, 20°C). (Lux
values were measured using a photocell il-
luminometer and converted to quantum ir-
radiance by the following relation: 250 lux
=4.6 pMm~2s~1.) The zoospores became
rounded and formed walls after settlement on
the substratum. They germinated in a
unipolar, direct type of germination and
developed into prostrate branched filaments
(Fig. 15) or directly into erect thalli (Fig.
14). Erect thalli were first uniseriate, then
formed longitudinal walls (Fig. 14) and
became saccate (Fig. 16). Well-developed
erect thalli attained a length of 5mm. At
5°C, erect thalli developed into saccate thalli
similar to the plant in nature. However,
they only formed filamentous thalli at 10°C.
At 15°C and 20°C, they did not grow well.
Mature thalli formed zoospores at 5°C and
10°C. There were no obvious effects of
photoperiod on morphogenesis or maturation
of the thalli. The results of my culture ex-
periments agree with those of MCLACHLAN et
al. (1971) on the life history pattern in
response to the temperature.
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Phaeosaccion collinsit FARLOW in nature. Fig. 1.
Cross section of the saccate thallus (embedded in Spurr’s epoxy resin and stained
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Fig. 5.
of a vegetative cell (C, chloroplast; Nu, nucleus; P, pyrenoid; arrowheads, inner lamella).
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Young saccate thallus. Fig. 6. TEM micrograph

Fig. 7. Surface

Surface view of mature part of thallus (arrowheads show emptied
Fig. 9. Surface view of almost emptied thallus after releases of zoospores.
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Figs. 10-16. Phacosaccion collinsii FARLOW in nature and in culture. Fig. 10. Released typically flagellated
zoospore. Fig. 11. TEM micrograph of mature part of the thallus (asterisk shows gelatinous membrane, and ar-
rowhead shows pyrenoid). Fig. 12. TEM micrograph of a zoospore before release (arrowhead shows basal part
of flagella, and asterisk shows eyespot).  Fig. 13. TEM micrograph of a flagellum in longitudinal section (arrow
shows basal plate, and arrowhead shows transitional helices). Fig. 14. Young erect filamentous thallus in
culture without prostrate filaments (arrow shows longitudinal wall, and arrowhead shows basal part). Fig. 15.
Young erect filamentous thallus with prostrate filaments (arrowhead). Fig. 16. Saccate thallus in culture.
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NFEES - ARFIERSBE Phaecosaccion collinsii FarLow (77 037 R E : FHFR)

JLEEB ATV TIHREI N B AR O IR G AU T 5 RS BEY Phacosaccion collinsii FarLow (/L =
279 vAR, 77eaAxER; R LRE L, BEIRRTIBOMEB» Sy, MiaRERT
6-8X6-9pm T, 1fHDO VvV / A V- BREYEL, BT 2 LEGO2BOMENrTh TR | EOlEE
FRERT 5, EEFEIREBELC, ARNLBEMONET S 28E, 1 BoAEGLBEAYET5, HAUNE
B L 2BEOBRE v/ 1 VIIAEBEDY, FLEEERCILRABENRON I, REIILKBEFOH
KBEOEGEENSHRE Sh TV ALK EERELLOBREX AN DTTH 5, FEOWEETF % 5-20°C D
&A, BALEHTEELCER BEERORFOHR, SRLUIKRRBELET, BEXfhv4dUl, BZEIHDHE
FIT, RCEOBEEXAE L, SROBBICRE L, 5°C, 10°C TREIBE, BEALHREG L AFOLEE
Frd U, (060 HLARMALR L1047 8 TH JtiBEXAF¥BEEREYFEE)





