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ABSTRACT

Two new species are recognized in the rhodomelacean
genus Tayloriella Kylin: T. divaricata sp. nov. and T.
abyssalis sp. nov. These two taxa are distributed in the
nartheastern North Pacific, the former ranging from Am-
chitka Island in the Alewtians through southcentral Alas-
ka to northern British Columbia, and the latter ranging
also from Amchitha Island through southcentral Alasha
and British Columbia into northern Washington. A char-
acteristic of these two species shared with the type of Tay-
loriella is that the abaxial lateral always overtops the
monopodially developed axes in every order of branching.
The laterals have little congenital fusion with the parent
axes. A common jm!ure’ in these two Aspm'is»,x is that the
laterals are terminated in a relatively long monosiphonous
portion (usually 6 or 7 cells). The relationship of Tay-
loriella to Pterosiphonia and Pterosiphoniella is dis-
cussed.

Key index words:  North Pacific; Rhodomelaceae; Rho-
dophyta; Tayloriella spp. nov.

Recent studies on marine algae occurring in the
upper North Pacific have revealed the presence of
undescribed taxa in the red algal family Rhodo-
melaceae (Wynne 1980, Wynne and Norris 1982,
Masuda 1982). Collections of some algae belonging
to this family and sharing some distinctive charac-
teristics have been made in Alaska (westward to Am-
chitka Island, the Aleutians), British Columbia, and
northern Washington. These terete, uncorticated,
polysiphonous algae lack vegetative trichoblasts but
have ultimate branches with relatively long, mono-
siphonous portions. Although branch primordia are
radially arranged at the apex, the branches later
assume a distichous arrangement. Another feature
shared by this complex of algae is that their axes
are flexuous, or zig-zag in outline, the lateral
branches overtopping the parent axes to give the
appearance of a sympodial organization. These al-
gae, however, are monopodially constructed. They
are placed in Tayloriella (Kylin 1938), a genus char-
acterized by most of these features.

Two new species are recognized. Tayloriella di-
varicata sp. nov. is known from Alaska and British
Columbia. This alga consists of erect, delicate axes
with 4 or 5 (rarely 6) pericentral cells per segment.
Tetrasporangia are produced singly or in short se-
ries in swollen axes. Female plants bear cystocarps
with very large carposporangia. Tayloriella abyssalis
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sp. nov. is known from Alaska, British Columbia,
and Washington. The axes have 5 or 6 pericentral
cells per segment and consist of an erect system aris-
ing from a creeping system. Male and female/cys-
tocarpic plants are known.

MATERIALS AND METHODS

The collections made at Amchitka Island by Lebednik, Wein-
mann, and Wynne were in conjunction with their involvement
in contract work carried out by the Fisheries Research Institute
of the University of Washington, Seattle, with the US Arwomic
Energy Commission [Contract No. AT(26-1)-171]. Other collec-
tions were made during the author’s tenure as a summer instruc-
tor at Friday Harbor Laboratories, University of Washington.
Additional collections were provided by the Herbarium of the
University of British Columbia (UBC). The material was available
both as herbarium specimens and as wet-preserved collections
(5% formalin /sea-water). Specimens were observed under a Zeiss
research microscope, either unstained or stained with 1% aniline
blue acidified by very dilute HCl and then solidified with glucose
(Kara) syrup. Drawings were made with a camera {ueida mounted
on the microscope, and photomicrographs were taken using a
camera mounted on the same microscope.

RESULTS
Tayloriella divaricata sp. nov. (Figs. 1-11)

Thallus fasciculum delicatum implicatum, e filamentis
erectis teretibus constitutum, et altitudinem ¢. 20 cm at-
tingens, formans; apices initia ramorum radiatim abscin-
dentes, ramis, autem, bilateralem dispositionem mox in-
duentibus; rami intervallis plerumque 2 (necnon 3 vel 4)
segmentorum enascentes; ramuli schematem axium paren-
tium repetentes; rami laterales ultimi in cacumina mono-
siphonacea e 6-8 (-12) cellulis constituta desinentes; axis
75-115 pwm lat.; segmenta singula in axibus vetustioribus
usque ad quasi 1800 um longitudine se porrigentia; quat-
tuor (rarius 5 vel 6) cellulae pericentrales in omm seg-
mento visae; axes non corticati; tetrasporangia ovoidea,
63-70 pm lat. atque 120-145 pm long., plerwmgue 3
(unum vel quattuor) seriatim disposita; cum matura axem
fertilem distendentia; cystocarpus pauciora carposporan-
gia magna usque ad 180 um long. atque ad 70 pm lat.
continens; plantae masculae ignotae.

Holotypus. Legit P. A. Lebednik AM293 (MICH),
926.iv. 1969, Constantine Harbor (51°24'48" N,
179°18'00" E), Amchitka Island, Aleutians, Alaska,
U.S.A. Tetrasporic. Dredged from 17-27 m depth.

Thallus forming a delicate, entangled clump of
erect, terete filaments, reaching about 20 em height:
apices cutting off branch initials in a radial manner
but branches soon assuming a bilateral arrangement
(Figs. 1 and 9); branches arising at intervals of usu-
ally 2 (also 3 or 4) segments, with very little con-
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genital fusion: ramuli repeating the pattern of the
parent axes; ultimate laterals terminating in mono-
siphonous tips of 6-8 (-12) cells; axes 75-115 um
broad; individual segments in older axes stretching
to approx. 1800 um in length; four (less commonly

5 or 6) pericentral cells per segment; axes uncorti-
cated [uraspomng:d ovoid, 63-70 gm broad and
120-145 pm long, in series of commonly 3 (one to
four), each associated with two elongate cover cells,
when mature the sporangia distending the bearing
axis (Figs. 2, 10, and 11); cystocarp with relatively
few, large carposporangia (to 180 um long and to
70 pm broad); male plants unknown.

Holotype. Collected by P. A. Lebednik, No. AM293,
deposited in MICH.

Isatype. Deposited in U. S. and UBC.

Additional records. ALASKA. Bluff Point, Ka-
chemak Bay, southcentral (59°40' N, 151°41' W):
25.v.1976, legit R. ]. Rosenthal (UBC A59907): tet-
rasporic; 13 m depth on rocks; entangled with Pleo-
nosporium pedicellatum prox.; Amaknak Island, Dutch
Harbor, Unalaska Bay, Aleutians (h3°55' N, 166°36'
W): B.v. 1980, legit Dennis Lees (UBC A62664): cys-
tocarpic & tetrasporic: 10 m depth. BRITISH CO-
LUMBIA. Call Inlet, Broken Island (50°31" N,
126°18" W): 16.iv.1975, legit T. F. Mumford (UBC
AB2911, A52938); tetrasporic: 13 m depth on rocks.
Whale (‘hannel Princess Royal Island, Redfern Point
(53°03.8" N, 129°10.8' W): 26.1ii. 1976, legit B. Smith
(UBC A55558): cystocarpic & tetrasporic; 13 m
depth,

Distribution. Northern British Columbia, south-
central Alaska and the Aleutians to Amchitka Is-
land: in sublittoral (10-27 m depth).

This alga forms matted clumps of filaments reach-
ing 15-20 cm in overall extent, such as UBC A52911.
Individual axes are strongly and repeatedly divari-
cate, giving a zig-zag appearance (Fig. 5). This di-
vergent pattern in which branches arise means that
there is minimal congenital fusion between a branch
and its bearing axis (Figs. 7 and 8).

Two characteristics showing some variation in this
species are the number of pericentral cells and the
number of segments between consecutive branches.
Four or five pericentral cells per segment are most
frequently observed (Figs. 3 and 4), but six pericen-
tral cells may also occur. This variability can be pres-
ent in a single thallus and is seen in sterile material,
thus not simply a result of the two cover cells asso-
ciated with a tetrasporangium. Likewise, the se-
quence of segments between adjacent laterals is vari-
able in a single specimen. Branches arise at intervals
of 2, 3, or 4 segments, the smaller number of seg-
ments being more common in upper parts of the
plants (Figs. 1, 7, and 9).

Tayloriella abyssalis sp. nov. (Figs. 12-23)
Thallus a systemate repente axium tevelium ad sub-

stratum rhizoideis affixorum, atque e systemate erecto ax-
ium teretium ramosissimorum 3=5 om alt. constitutus;

rami ad apices radiatim abscissi, dispositio bilateralis,
autem, ramorum postea efficitur; rami intervallis 3 (ra-
rius 2 vel 4) segmentorwm reperty; vami schematem axis
parentis repetentes; ordo ramorwum ultimus in cacumina
monosiphonacea 5-6 (~9) cellulis longitudine desinens;
axes non corticaty, (5) 6 (7) cellulas pericentrales omni
in segmento habentes; axes 90-115 pm lat.; segmentum
rami basale dimidio inferiore segmenti admodum super
segmentum ferens coniungescens; ramuli spermatangiales
spiraliter procreati, uno in omni segmento, 220-250 um
(=315) wm long., duabus cellulis pedicellaribus atque
distalibus 4-5 (=6) cellulis sterilibus inclusis; massa vera
spermatangialis 85-95 pm long. atque 38-52 pm lat.;

procarpi in segmento secundo trichoblastarum procreati;
cystocarpi 158—170 um lat., 190-208 pm alt., breviter
pedicellati; tetrasporangia ignota.

Holotypus. Legit C. Tanner & M. Hawkes (UBC
Ab4681), 26.111.1976, east side of York Point (53°
0.5.6" N, 129°10.3" W), Gil Island, Whale Channel,
British Columbia, Canada. Male. 27 m depth.

Thallus consisting of a creeping system of terete
axes attached by rhizoids to substrate and an erect
system of much branched, terete axes 3-5 cm high:
branches at apices cut off radially (Figs. 12 and 13),
but a bilateral arrangement of branches is later
brought about: branches occurring at intervals of 3
(less often 2 or 4) segments; branches repeating pat-
tern of parent axis; final order of branches termi-
nating in monosiphonous tips 5-6 (-9) cells in length:
axes uncorticated, with (5) 6 (7) pericentral cells per
segment (Figs. 19 and 20): axes 90-115 um broad;
basal segment of branch fused with lower half of
segment immediately above the bearing segment:
spermatangial branchlets spirally produced (Figs. 14
and 23), one per segment, 220-250 (-315) um long,
including two pedicel cells and distal 4-5 (-6) sterile
cells; actual spermatangial mass 85-95 um long and
38-42 um broad; procarps produced on second seg-
ment of trichoblasts (Fig. 22): cystocarps 158-170
pm broad, 190-208 um tall, briefly pedicellate (Fig.
15); tetrasporangia unknown.

Holotype. Collected by C. Tanner and M. Hawkes:;
deposited in UBC (A54681).

Additional records. ALASKA. Constantine Harbor
dock (51°24'35" N, 179°17'42" E), Amchitka Island,
Aleutians: 13.viii. 1970, legit P. A. Lebednik & M. J.
Wynne (Wynne 3044, MICH), sterile, to 10 m depth
on settling surfaces and ropes; 9.ix.1967, legit K.
Kimura (Weinmann 21, MICH), sterile, on shells at
13 mdepth; 13.iv.1969, legit P. A. Lebednik AM264
(MICH), sterile, on cobble at 13 m depth. Prince
William Sound, Naked Island, Bass Harbor, 1 km
north of West Point: 2.viii.1979, legit D. Lees 147
(UBC A61380), sterile, 10 m depth. BRITISH CO-
LUMBIA, North end of Campania Iﬁland east end
of Sharp Bay (53°10.6" N, 129°32.5" W): 5.1ii.1976,
legit C. Tanner and M. Hawkes (UBC A54542), fe-
male/cystocarpic, 13 m depth. WASHINGTON.
San Juan County, San Juan Island., Lime Kiln Light
(48°31.5" N, 123°10" W): 18.vii.1978, legit M. ].
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Fics. 1-8.  Tayleriella divaricata sp. nov. Fic. 1. Apex with radially arranged laterals. Fic. 2. Axis bearing a series of tetrasporangia.
Fics. 3 and 4. Axes in cross-section, showing axial cell and pericentral cells, Fic.. 5. Detail of habit, showing divaricate nature of branching.
Fic. 6. Cystocarp in optical section. Fics. 7 and 8. Portions of axes bearing laterals,
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Figs. 9-16. Fics. 9-11. Tayloriella divaricata sp. nov. Fics. 12-16. Tayleriella abyssalis sp. nov. Fic. 9. Apical region with typical
flexuous axes (UBC A59907). Fic. 10. Tetrasporic axes, with a single tetrasporangium (UBC A59907). Fic. 11. Tetrasporic axis, with
a pair of tetrasporangia (UBC A59907). Fic. 12, Apical region (UBC A54681). Fic. 13, Apical region (MW 4922). Fic. 14. Farly
development of spermatangial cluster (UBC A54681). Fic. 15. Young cystocarp (UBC A54542). Fia, 16. Production of rhizoids and
laterals from the same segment (MW 3044), Scale = 100 gm in Figs. 9-11, 15, 16. Scale = 50 um in Figs. 12-14.
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Wynne 4922 (MICH), sterile, lowest eulittoral on
limestone. Hein Bank, in Strait of Juan de Fuca south
of San Juan 1. (48°21" N, 123°02' W): 27.vi.1978,
legit M. J. Wynne 4809 (MICH), sterile, dredged
from 13 m depth.

Distribution. Northern Washington, British Co-
lumbia, and Alaska (Prince William Sound westward
to Amchitka Island, Aleutians); typically in sublit-
toral, with single collection in lowest littoral.

Many of the collections of Tayloriella abyssalis were
found with extensive creeping portions. A distinc-
tive feature that helped recognize that such disjunct
collections as those from the Aleutians and those in
Puget Sound apparently belonged to the same species
is that the creeping axes frequently produce rhizoids
from the same segments that give rise to lateral
branches (Fig. 16) and these rhizoids often arise in
pairs. The lateral branch is located at the distal end
of the segment, and the 2 (1-3) rhizoids are located

at the proximal end of the same segment. Each of

the rhizoids arises [rom separate pericentral cells,
and they are not separated by a wall from the peri-
central cells.

One difference from Tayloriella divaricata is that
the lateral branches show less divergence from the
bearing axis. Usually the basal segment of a branch
is congenitally fused along its length to the segment
immediately distal to the bearing segment of the
parent axis (Fig. 21). The resulting aspect is not the
strongly divaricate pattern so characteristic of the
other species (compare Fig. 9 with Fig. 17).

DISCUSSION

The flexuous appearance of these algae gives the
impression of sympodial growth. Parsons (1975) has
provided a useful insight for distinguishing mono-
podial and sympodial growth. In sympodial growth
the youngest lateral initial being cut off from the
subapical cell arises diametrically opposite the ex-
pected position of the next lateral branch because
the old apical cell is shifted into the position of the
next lateral. For the two new species, however,
branch primordia appear as a slight bulge on the
subapical cell, and then that bulge is cut off as a
branch initial in the expected position to become
the next lateral branch (Fig. 18), characteristic of
monopodial growth.

Tayloriella was established by Kylin (1938) to in-
clude uncorticated, terete, polysiphonous algae,
lacking vegetative trichoblasts and cutting off lateral
branches at intervals of 2-3 segments, and these
branches subsequently become bilaterally arranged.
Because of the strong overtopping of parent axes
by laterals, the South African type of the genus, T.
tenebrosa (Harv.) Kyl.,, was described by Falkenberg
(1901, as Streblocladia fasciculifera) as being sympo-
dially organized. But Kylin (1938) analyzed the man-
ner in which segment cells are cut off and the origin
of laterals, and he recognized that the alga was in
reality monopodially organized. The false sympodial
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appearance in this alga was simply the result of the
laterals shifting back and forth, overtopping the par-
ent axis. Such an organization is essentially the same
as in these two taxa from the northeastern North
Pacific and is a reason for their being assigned to
Tayloriella rather than to Pterosiphonia.

Kylin (1956) placed Tayloriella in the Polysiphonia
Group and stated that it differed from Puhnphrmm
in the lack of vegetative trichoblasts and the fact
that laterals arise at intervals of two or three seg-
ments. In addition to the type, two other species,
both Pacific Mexican, have been transferred to Tay-
loriella (Kylin 1956, Dawson 1963). All three species
have a relatively high number of pericentral cells,
namely, 8—13. An additional fact is that in the known
species of Tayloriella the polysiphonous condition is
present within two or three segments of the apical
cell. This is not true for the two new species.

These two species of Tayloriella have been mis-
taken for species of Pterosiphonia. The holotype of
T. abyssalis had been originally identified as P. gard-
neri Hollenb. [= P. hamata Sinova; cf. Wynne (1985)]
in Hawkes et al. (1978), and another collection of
T. abyssalis (UBC A61380) had been identified as P.
bipinnata (Post. & Rupr.) Falkenb. This possibility
for confusion necessitates bringing Plerosiphonia into
the discussion.

Pterosiphonia, as typified by P. cloiophylla (C. Ag.)
Falkenb., is characterized by bilateral alternate-dis-
tichous bmnchm;,r (Hommersand 1963) and con-
genital fusion between the basal parts of lateral
branches and the bearing axis (Ardré 1967). The
extent of congenital fusion between the lateral
branch and the parent axis may be relatively limited,
as the one and a half segments in P. pennata (C. Ag.)
Falkenb., or more extensive, as the five segments in
P. complanata (Clem.) Falkenb. (Ardré 1970, Hom-
mersand 1963). In contrast to the condition in Pler-
osiphonia, this congenital fusion is minimally devel-
oped in Tayloriella. In Tayloriella tenebrosa Kylin
(1938) reported that the branch primordia are ar-

ranged in a left-hand spiral with a divergence of 2/
5, but these laterals tend to become bilaterally ar-
ranged away from the apex. In their very earliest
stages the laterals of the erect axes in Prerosiphonia
have been shown to lie in a single plane (Hommer-
sand 1963, p. 265, Ardré 1967, p. 39). In male plants
in Pterosiphonia, however, there is a shift from the
usual alternate-distichous pattern to a spiral ar-
rangement of spermatangial branches from every
segment (Suneson 1940, Hommersand 1963).

A relatively large number of species of Pterosi-
phonia have been reported to be present in the North
Pacific. The following species are known only from
the eastern North Pacific: P, baileyi \' (Harv.) Falkenb.,

P. dendroidea (Mont.) Falkenb., P /m[uwu Hollenb.,
P. gracilis Kyl., and P. spinifera (Kiitz.) Ardré var.
robusta Ardré (Ardré 1967, Widdowson 1975, Ab-
bott and Hollenberg 1976, Hollenberg 1976). Pter-
osiphonia fibrillosa Okam. and P. japonica Nagai are
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Fies. 17-23. Taylorielln abyssalis sp. nov. Fie. 17. Apical region of axes with radially arranged laterals. Fis. 18. Detailed aspect of
apex of thallus, showing monopaodial growth at primary apex and also at the apex of a lateral branch. a, apical cell; sa. subapical cell.
Fics. 19 and 20. Axes in cross-section, showing axial cell and pericentral cells, Fic. 21. Portion of axis bearing laterals. Fic. 22, Apical

region of female plant with a procarp borne on the second segment of a trichoblast. Fic. 23. Spermartangial clusters borne in a radial
arrangement.

known only from the western North Pacific, whereas osiphonia can be eliminated from consideration on
P. bipinnata, P. hamata, and P. pennata are known the basis of one or more of the following traits:
from both the eastern and western North Pacific. higher number of pericentral cells; well developed

Most of the known North Pacific species of Pter- cortication of the axes: polysiphonous condition es-
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tablished within 2 or 3 segments of the apical cell
of a lateral; and an alternate-distichous branching
pattern occurring at the apex.

Pterosiphonia hamata, a species with 6 or 7 peri-
central cells per segment and uncorticated axes, has
been recorded from the same approximate range as
the ranges of the two new species (Setchell and Gard-
ner 1903, as P. arctica, Hollenberg 1969, as P. gard-
neri; see also Sinova 1940), namely, the Aleutians
eastward and southward to northern Washington.
But that species has apices with an alternate-disti-
chous branching pattern coarse axes, a polysiphon-
ous condition commencing close to the apices, and
conforms well to Pterosiphonia. Pterosiphonia bipin-
nata also has uncorticated axes that can be delicate,
but the pericentral cell number of that species ranges
from 11 to 18 (Falkenberg 1901, Abbott and Hol-
lenberg 1976).

Three species of Pterosiphonia were described by
Levring (1941) from Juan Fernandez Island west of
Chile, all three species with only 4 pericentral cells
per segment. Two of these species (P. pusiila and P.
skottsbergii) have minimal congenital fusion of the
laterals with the parent axis, which is a point of
agreement with the two new species of Tayloriella.
The creeping axes of P. pusilla produce rhizoids
extensively, sometimes in clusters, resembling the
situation in T. abyssalis. The axes of P. pusilla, how-
ever, become corticated and are strongly percurrent
with no overtopping of the primary axis by the lat-
erals. The axes of P. shottsbergii also have strongly
percurrent axes and bear usually simple laterals.
These species of Levring thus can be discounted
from our consideration of the North Pacific species.

Although the significance of this character is not
fully evaluated, a difference in the formation of rhi-
zoids in Pterosiphonia and Tayloriella abyssalis can be
noted. Rhizoids are produced from the proximal
ends of the segments in T, abyssalis (Fig. 16), whereas
they are produced from the distal ends of segments
in several species of Pterosiphonia (P. pennata, P. spr-
nifera, and P. parasitica) (Ardré, in litt.) as well as in
the related genus Symphiocladia (Ardré 1973-1974).

To further elucidate some of the problems in the
delimitation of some of the genera in the Rhodo-
melaceae, a discussion of Pterosiphoniella Dawson
(1963) is pertinent. Dawson did not know whether
to place his genus with the radially organized Poly-
siphonia group or with the bilaterally organized
Pterosiphonia group of Kylin (1956) because it had
both the vegetative trichoblasts and a bilateral habit
achieved after an initial radial organization. In this
latter characteristic along with its ecorticate axes
Dawson’s species agrees with the two new species
under discussion. But the fact that the Mexican alga
has usually 8 (10-16) pericentral cells and flattened
axes distinguishes it from the new species of Taylo-
riella. Vegetative trichoblasts are reportedly of rare
occurrence in Pierosiphonia, e.g. in P. pennata (Wil-
liams 1948, Lauret 1967, Ardré 1967) and in P.

fibrillosa (Okamura 1912). This fact suggests that
Dawson's Pterosiphoniella may not be based on a sub-
stantial difference to separate it from Pterosiphonia.

In conclusion, it is evident that the two new taxa
from the northeastern North Pacific are best as-
signed to the genus Tayloriella because of their pro-
duction of uncorticated, polysiphonous axes at in-
tervals of 2-3 segments, each parent axis being
overtopped by the abaxially placed lateral, the initial
radial organization being converted into a bilateral
arrangement of branches away from the apex, and
the minimal degree of congenital fusion between
laterals and the parent axes. This suite of traits dis-
tinguish these algae from members of Pterosiphonia.
The lack of vegetative trichoblasts in the two newly
described species separate them from Pterosiphoniel-
la.
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ULTRASTRUCTURE OF THE FLAGELLA OF THE COLORLESS PHAGOTROPH
PERANEMA TRICHOPHORUM (EUGLENOPHYCEAE).
I. FLAGELLAR MASTIGONEMES'

Lula L. Hilenski and Patricia L. Walne?

Department of Botany, University of Tennessee, Knoxville, Tennessee 37996-1100

ABSTRACT

The organization of two types of nontubular mastigo-
nemes associated with the anterior flagellar surface of the
phagotrophic biflagellate Peranema trichophorum
(Ehrenberg) Stein is described from studies of thin sections,
negative-stained and shadow-cast preparations of both in-
tact and isolated, detergent-treated flagella. Long masti-
gonemes form a unilateral, spiral array of tufts which
curve toward the distal end of the flagellum, while two
short mastigoneme ribbons form unequal halves of a bi-
lateral array parallel to the flagellar long axis. Each
ribbon is composed of individual overlapping fan-shaped
tiers of short mastigonemes interlinked by fine fibrils. A
model proposed for Peranema mastigonemes is similar to
recent models of mastigoneme organization in Euglena.

Key index words: euglenoid; flagella; mastigonemes;
Peranema

Associated with the flagellar surface of many algae
and protozoans are elaborate hair-like appendages
or mastigonemes. Although mastigonemes from dif-
ferent taxa vary in structure, they can be broadly
categorized as tubular (e.g. Ochromonas), nontubular
(e.g. Euglena) or striated (e.g. Chlamydomonas and
some prasinophycean algae) (reviewed by Bouck
1972). The proposed function of the stiff “oar-like”
tubular mastigonemes is to reverse the thrust of the
flagellum; the presumptive flexibility of nontubular
mastigonemes allows them to wrap around the fla-
gellum, thus increasing both its surface area and the
efficiency of propulsion ( Jahn and Bovee 1968, Bouck
1972). Earlier research on mastigonemes focused on
the obvious questions concerning structural ar-
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rangement and function in motility. More recently
biochemical studies have shown that the nontubular
mastigonemes on the emergent flagellum of Euglena
are complex glycoproteins (Bouck et al. 1978, Bouck
and Rogalski 1982). Because these glycoproteins are
confined to that domain of the plasma membrane
surrounding the flagellum, the study of flagellar
mastigonemes offers opportunities to examine
broader aspects of membrane dynamics, including
the synthesis, assembly, insertion and attachment of
membrane components.

We here describe the organization of the two types
of nontubular mastigonemes on the conspicuous an-
terior flagellum of the colorless phagotrophic eu-
glenoid Peranema and propose a model for masti-
gonemal organization in this organism; we also
compare our results with recent models of flagellar
organization in Euglena (Bouck et al. 1978, Bouck
and Rogalski 1982, Hyams 1982, Melkonian et al.
1982).

MATERIALS AND METHODS

Cultures of Peranema trichophorum (Ehrenberg) Stein (No.
1260/1) were obtained from The Culture Centre of Algae and
Protozoa, Cambridge, England. Cells were maintained on an un-
defined medium containing milk and calcium sulfate (Chen 1950)
at 20°C on a 16:8 LD cycle with Auorescent illumination of 300
W /em?.

TEM

For transmission electron microscopy, specimens were usually
fixed for 30 min at 0-4° C in a 1:1 mixture of 2% (v/v) glurar-
aldehyde and 2% (w/v) OsO, buffered in cold 0.05 M sodium
cacodylate, pH 7.0, and posthixed in 2% (w/v) OsO, buffered in
0.1 M sodium cacodylate, pH 7.0, for 3 h at 0-4° C (Franke et
al, 1969). For ruthenium red (RR) localization, cells were fixed
in 2% (v/v) glutaraldehyde buffered in 0.05 M sodium cacodylate
with 0.1% (w/v) RR (ICN Pharmaceuticals, Inc.), pH 7.2, for 1
h at room temperature (Luft 1971), followed by posthxation in
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