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Figure 73. A chloroplast portion in which the intergrunal thylakoids ara
no longey spparent, thereby separating the pseudograna from one dnother.
(Scale = 0. 5um).

" )
“igure T4. An isolated psendogranum enclosed by a hemimembrane with at-
tached lipocarotenoids, (Scale = lum),
Figure 75. Numerous isolated chlovoplast portions (pseudograna) are as-
sociated with irregular lipocarotenoid material that {s continuous wilh
the linear arrays lining the wall. (fcale = 2um).
Figure 76, A small chlovoplast remnant surrounded by concentric arrays

- of lipocarotencid-studded hamimenbranes (arrowheads), che inoermost of

-

Ve whizh is v.e chloroplast's outer membrane {arrvows). (Scale = lum)

. :
Figure 77. The thylakoids ani psoudograny of the chloroplast | ofile .

a E

& becose convoluted and expanded in a manner reminiscent of many othar green . \% .

algal resting cells. (Scale » O Bum)

Figure 78. A degenerating chlovoplast with a chaotic maze «f contorted

thylakoids, and surrounded by lipocarctencid material (Scale = lum).
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Figure 79, The initation of a thylaseid plexus within a membrane nnclos ing

pueudograna (Scale = 0 5um).

Figure BO. A thylakeid plexus with an extension {arrowhesds) anclosing

a starch grain. (8cale = 0. 5um).

Figure 81, A developing plexus with both starch  and  pseudogyanal

thylakoid asso.istions (arrovheads). (Scale = lum).

Figure 82, Lipid droplets (arvowheads) cccurring within the same vesicle

as a type | erystal, and the lipocarotencid material from which both lipfd

and crystal are derived {Hcale = 0. 3um).
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Figure 83. A& coenocyst five hours after zoosporogenic induction.

Fndomembrans proliferation {s evident, especially in the number of

anmular cisternae (ariowheads) that resemble an injtial stage in Golgi

replication. Lipocarotencid digestion has left numerous empty vesicles

{move numerous than in {nactive coenceysts), (Scale = lum).
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Figitre 84, A regreening coenocyst with a wnewly formed pyrenoid and ac-
tively ewlongating intergranal thylakoids (arrowheads) which connect the

proviously isolated pseudograna. (Scale = lmm).

Figure 85. Small tubules {arvowheads) occur in the chloroplast matrix

subtended by young thylakoids. (Scale = 2.5pm).

Figure B86. A partislly regreened coenocyst contains chloroplasts with

cubular elements (arrowheadsy. {(Scale = 2um).

Figure 87. The endomembrane system of regreening coenccysts proliferates
and the dictyosomes increase in number, often being paired across a nu-

cleas. {(Scale = lum).

Figure 8B. Golgi replication may occur by the formation of apnular
cisternae, which are then released and unfurl to form the first cisterna

in a dictyosomal stack. (Scale = 0.25um),

-







Figure 88. A second amethod of CGolgi replication involves vertical

cleavage through o dictyosomal stack. {(Scale = 0D.25um}.
Figure 890. During soosporogenesis, pyrencids are lost - a process ini- >
tiated by loss of the » h sheath and intermingling of the pyrenoid and

chloreplast thylakeids. (Scale = Sum).

N

Figure 91. The initial stage in basa) bedy formation where the developing

basal bodies lie at 90° to the dictyosome. (Scale = 0. 5pm)

Figure 92. A later stage of zoosporogenesis in which basal body rotation
has occurred so that the basal bodies and dictyosome dare in a Jine. (Scale

= 0. 5um) .

Figure 93. Cleavage furrvows near A4s  two compressed wmembranes

{arrowheads) which then separate, with the resultant furiow often filled

with substances such as lipocarotenoids. (Scale = { Spm).
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Figure 94, Paired basal budies apposed acruss a developing furrow that

is lined by mizrotubular arrays {arrowheads) (Beale = 0.25um).

Figure 95. Microtubules (arrowheads) lie along the paths of the cleavage

furvows. {(Becale = 0.25um).
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Figure 96. Cleavage furrows, fitled with membranons inclusions, sxtending

between developing zoospores. (Scale = lum).

Figure 97. Two coevnocysts still en:losed within a parental wall, which
are dividing to form zoospores. Arrowheads (ndicote some of the numerous

furrows that are dividing the cytoplasm. (Scale = Sum).

Figure 98. Zoospoves, some of which are nut fully separated from eacu

othar, enclosed within the parent wail, {Gcale = 2um).

Figure 99. Cress-section thrcugh a ynung siphon that has produced
zoospores which will be released via the thinned wall reglon (arrowheads).

(Scale = Bum).
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Figure 100. Coenocysts undergoirg zousporogenesis. (Scale = 22um).

Figure 101, Zoospores (phase contrast). Note the cells joined posteriorly ;
farrows). (8cale = 25um).

Figure 102a-d, A sequence of zoospore eicape via & parental wall pore.

(Bcale = B.Sum). oy







Figure 103. The numerous empty walls left after suvcessful zoospore re-
lease. Note the zygotes {1y and the cysts still undergoing

rovsporogenesis. {(Srale = 30um).

Figure 104, Zoospores of various shapes. (Scale = 10um).

Figure 105, Zowsporss approaching, and adhoring to, the floating mat

formed by hundreds of settled cells. [Scale = 20um).
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Figure 106a-c. A series of longitudinal sections perpindicular to the
plane of flagellar insertion (TL8), through the zeospore apex. he se-
quence is of contractile vacuole bursting : 106a -~ fully extended; 106b

ime of .upture; 106c - erupted, with the adjacent vacuole intact.

(Scale = 0.5um).

Figure 107, Cross-section through zoespore apex in ‘he region of the
contractile vacuoles, which ave fully dilated. The vacucles ars supported
by the microtubulary voots and the cytoskeletal microtubules (arrowheads).

{Seala 0.5um).

Figure 108. TLS of zoospore with one distended contractile vacuole con-
taining waste material, and one contractile vacuole forming by vesicle

coalescence, {Scale = 0, 5um).

Figure 109. Tangential cross-section of soospore apex with one fully
formed contractile vacuole, and one vacuole filled with vesicular mate-
vial collected during vacuelar formation. ER profiles  line the

contractile vacuoles {arrowheads). (Scale = 0. Sum).
Figure 110. Tangential BLS (longitudinal section in the plane of the

flagellar insertion) of a zoospore apex showing aggregation and fusion

of membrane~-filled vacuolar vesicles. (Scale = 0. 5um).
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Figure 111, TL8 of zoospore spex with mitechondrial profile cupping tha

forming contractile vacuole. (Bcale = 0. 5um)

Figure 112, TLS of pspore with nuclear proiection towaras basal body

(arrowheads). (Scale = D, Sum),

Figure 113. BLS of zoospore showing nuclear concavity below contractile

Y o

varaole {(between arrowheads). (Scale = 0. 5um;.

Figure 114, Tangential uross-section revealing nuclear concavity filled
with cytoplasm above which a cunvractile vacuole rests (arvrowhead), and
the narrow median ridge (arzow) which lies between the two contractile

vicnales, {Scale = lum),
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Figure 119, Central portion of a zovspore, with a pored nucleus associated
with the dictyosomal forming face, and a microbody and & mitochondrial

profile adpressed to the suter nuclear membrane.  (Scals = 0.5um).

Figure 116, TLS of a typical zoospore with central and posterior vesicles,

lobaed chiloroplast, and pevipheral ER (arrowheads). (Scala = 0.5um).

Figure 117, An infrequont arrangement of two dictyosomes lying below a

zoospore mucleus. (Scale = 0.5um).

Figure 118, A longitudinally sectioned zoospore containing an unusually

inng, sinusus dictyosome. (Scale = 0.5um).

Figure 119, The postarior portion of a zoospore, lined with ER, and filled
with vesicles and lipid. The chloroplast lobe contains an inciplent

pyrenoid embedded in ehloveplast stroma. (Scale = 0.5um).
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Figurs 120. Extensive mitochondrial profiles occurring anteriorly in a

vesicle-filled zoospore. (Scale = lum).
Figure 121, The eyespot is embedded in the anterier chloroplast lobe,
and the nucleus is framed by mitochondrial cisternde and two microbodies.

Vesicles ocour centrally and posteriorly. (8cale = lum).

Figure 122. The posterior region of a zooapore containing crystals and

Tipid. (Scale = 0.5um).

Figure 123. A zoospore BLS showing extensive lipocarotenoid scoumulations
centrally, and particularly posteriorly. The cup-sbaped chloroplast hoids

a central pyrenoid. (Seale = tum).
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Figure 124, A TLS of a zoospore with a chloroplast lobe extending beyond
the nuclsus, and containing tne uniseriste eyespot. {(Beale = 0. Sum).
INSET: a tangential section of an eyespot showing the haxagonal packing

of the constituent globules. (Scale = 0. 2um).

Figure 125. A zoospore containing two pyrenoids, peripherally situated

in the cup-shapsd chloreplast. (Scale = 0.5um).

Figures 126-129. A pyrenoid dovelopmental series in zoospores - from a
pyrencid matrix with few intrapyrenoidal thylakoids and some associated
chloroplast tubules (arrowheads) « Figure 126! to a matrix subtended by
a number of elongate thylakeids - Figure 127, to the beginnings of the
starch sheath formation - Figure 123; and finally the complete pyrenoid

sheath - Fagure 129, (8eales = 0 Sum).
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Figure 130, A tangeitially  sectioned zoospore . ith an  extensive
nitochondr . profi.le posteriorly, and an KER  fragment (arrowhead).

thaate = Tum) .
Figure 131, The large mitochondrial profile that curves upwards past the
fancleus to the base of the contractile vacuoles, in the zoospores. (Scale

. Spm) .

Figure 132, The two-stranded hairpoint &f the zoospore, formed by the

EEANH

fon of the central microtubule palr (arrowbead). (Scale = 0. 5um).

Figure 133. A negatively-stained flagellum in which both the A-tubule

rermination (arrowheads) and the helical gyres of the central microtubule

patr cap (arrvows) are apparent. (Scale = 0.3um),







zomspore (lageilum o which the

Figure 134. A

winally seet ic

econdary fibres {arrows) are oleariy visibis

paiend

the flagellar apparatus, showing

Figure 13%. 4 tangential BLS ¢

the distinct transition region and hasal body ultrastractur

O Tumy .

Figurs 136. A zogspore in which the two subunits of the proximal sheath

are net joined, and in which the wwo transition regions ace well-delined,

Note the hairpoint lying above the zoospore apex. le = O lum).

Figure 137. Futensions cccus from the septum of the transition region

o the flagellar membrans (arrows). The striations of a proximal hand

(arrowheads) can be sesn to extend from the proximal sheatu of one basal

v oacross Yo the other basal body. (Scale = 0. 1um).

Figure THa-9. A wor e crase-sectjons through the flagellum. Axoneme

(i1); stwilate patiern of the trausition regien (b)) septum of the tran-

cruve of tyansition region and wvasal body (dY,

ition veglon (o)
transition fibres (arrowheads) exter ¢ outwards from the microtubules;

le = 0. 1pm).

the triplet pattern of the basal body (e). (Sca







Figure 139. Flagellay apparatus as viewed from th: _aterior end of the
zoospore, displaying clockwise basal body rotation, connectives between
each basal body and a Z-stranded microtubular root ({(arrowheads), and
proximal fibres extending between the basal bodies (arrows). (Scale =

O Lum) .

Figure 140. Anterior view of cross-sectioned basal bodies connected by

(arrowheads), (Scale = 0.lum).

proximal fibr

Figure T41. Cross-section of & basal body in the cartwheel reglon, with
the Ry and asgsociated electron dense matervial and SMAC curving over the
basal body. The trilebed proximal sheath (arrvowheads) underlies the three

most posterior triplets. Both microtubular roots ave connected to the

bhasal body by electron dense material. (Scale = 0.lun).

Figure 142, Basal body orientation viewed from the anterior end of a
zoospore. Doe proximal fibre i¢ avident (arrowhoad), as is the electron
dense waterial to which the Rés attach to the basal bodies. {Scale =

0. 1wm)

Figure 143, A BLS in which the distal striated fibre is attached to both
the triplet and the cartwheal vegions of weoch bhasal Sody. (Bcale =

0. lum) .
Figure 144. Crazing section of a distal striated fibre showing the

crossestriations and perpendicularly-aligned constivuent fibres. (Scale

= 0, lum).
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Figure 145, A BLS showing the fibres composing the attachment arms of
the distal striated fibre {(arrows). The small connectives between the
distal fibre and the microtubules of the R2 (avrrowheads), appedr to form

one of the distal fibre-basal body connections. (Scale = 0. lum).

Figure 146. A rare section in which the two subunits of the proximal
sheath are continuous along the lower surfaces of the basal bodies. The
ends of the proximal sheath terminate in the triplet region. (8cale =

0. tum).

Figure 147. A tangentially sectioned basal body illustrating the basal

body-R2 connection, and the stristed proximal fibre (arrowheads). (Scale
= 0. ilum).
Figure 148. A tancential section through an R2, which reveals the asso-

ciated electro < material and SMAC (arrowheads). (Scale = 0.lum).

Figure 143. TL tangential section showing the small connectives
(arrowheads) betwsen the distal fibre and the RZ microtubules. (Scale =

0. lum).

Figure 150. A cross-section through the R2 microtubulas (arrvows) and the
associsted SMAC (arrowhead). Note the cytoskeletal mic otubules, and the

eloctron dense material associated with the R2. (8- = 0, tum).

Figure 151, The three over-one microlubular arran ement of the Ré wi.h

itz associated eiectron dense material (arvowhead). (Scale = 0. lum
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Figuee 152, Newly settled zcospores with an active dictyosome producing
vesicles  fill 4 with wall material (arrowbsads). The chlovoplast
thylakoids are elongats and pseudogransl formation is  just beginning.

Chedle wo fm).

Figure 153, Aa active dictyosome producing vesicles filled with fibrily

of wall material. (Scale = 0. lum).

Figure 154, A settled zoospore with & thick wall, The discontinuity be-
tween wall and plesmalemms contains membranous fragments (arvowhaads).

fGeale = 0 Sumy.

Figure 155, A resorped flagellar axoneme lies inside the plasmalemma.

{(Suele = O Sumy.

Figure 156. The wall fibres of two setiulsd zoosporas intermingle and cduse
the zeosperes to adhere to one another. Small vesicles filled with wall

material (arrowheads) can be seen lining the plasoalemma. (Scale = . 25umy .
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