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A
?,ﬂ“ 17-1 aigae occur in

a wide varisty of sizes,
shapes, and arrangemants.
{A) The green alga Chioro-

coccum scabeallum. This
photomicrograph shows
vegetative celis and a clus-
ter of aplanospores {x 760).
(B) Another alga, Pseudo-
bumilleriopsis sp. (x 912).
[{A} and (B) courtesy of
Harold C. Bold.) (C) Volvox
spermatosphaera, iltustrat-
ing parental spheroid with
two male and six asexual
embryos. (Courtesy of Rich-
ard C. Starr.) (D) Glosocapsa
sp. (Caroline Biological
Supply Company.}

P
31]1’] 17-2 Morphological

similarity batween the
blue-green algae and
bacleria.
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Bostunun 9 130077 T5ana8ud (thylakoid) 1AT98 T 14809R2BUATBIIIAT W TILTRE

wuugen3 ladnlduaasl5lugun 17-3

gﬂ‘ﬂ 17-3 Fme structure of a mutant cell of the
gréen alga Scanedesmus otiiquus. It represents a
class of mutants sittering from am alteration of the
nrormal structure of the chicroplast {C). The disor-
dered arrangement of the thylakoids (T) or mem-
branes and the appearance of the single unarranged
thylakoids typities this type of mutation. Other cel!
organelles arg normai in appearancs: mitochondria
(M), nucleus (N), nucleclus {Nu), nuclear membrane
(Nm), ribosomas (R), dictyesome (D), cail wail (Cw),
plasmalemma (P}, and starch granules {8). x 8,000.
(Courtesy of Norman [, Bishop and Edward Floranca,.
Oregon State University.)




A
MINN 17-1

Some Properties of Major Algal Taxonomic Groups (Division)

TAXONOMIC GROUP
(DIVISION)

CHLORO-
PHYLL

CAROTENOIDS*

BILOPROTEINS

STORAGEt}
PRODUCTS

FLAGELLATION
AND DETAILS OF
CELL STRUCTURE

Cyanophycophyta
{blue-green algae)

Rhodophycophytat
{red algae)

Xanthophycophytat
(yellow-green algae)

Chrysophycophyta
{golden algae)

Phaevphycophyta
{brown algas)

Bacillariophycophyta
{diatoms)

Eugienorhycophyta
{euglenoids)

Chiorophycophyta
(green algas)

Cryptophycophyta
{cryptomonads)

Pyrrophycophyta
{dinoflagellates,’
Phytodipads)

a,
rarely d

a,c,
rarely @

a,C,Cy

.-chci

a,C,Cy

MG

B-carctens,
zeaxanthine,
echinenons,
myxdxanthophyll

B-carotens,
zeaxanthine
* a-carotene

B-carotene,
diadinoxanthin,
heteroxanthin,

vaucheriaxanthin ester

B-carotene,
fucoxanthin

B-carotene
* o~Carotene,

rarely e-carotene,

fucoxanthin

p-carotens
* a-carotena,

rarely e-carolene,

tucoxanthin

B-carotene
*+y-carotene,
diadinoxanthin

B-carotene
* a-carotene,

rarely y-carotene
and iycopene, lutein

a-carotene
* p-carolene,

rarely ¢-carotene,

alloxanthin

B-carctene,
perldinin

C-phycocyanin,
C-phycoerythrin,
allophycocyanin

R-phycocyanin,
R-phycoerythrin,
G-phycocyanin,
C-allophycocyanin,
C-phycoerythrin

Phycoerythrin,
phycocyanin

Glycogenlike
cyanophycean
starch; pro-
teins

Floridean
starch; oils

Chrysolam|-
narin; oils

Chrysolami-
narin; oils

Laminarin;
solubie carbo-
hydrates; oils

Chrysolami-
narin; oils

Paramylon;
oils

Starch; oils

Starch; oils

Starch; oils

Fiagelia absent;
procaryotic cells

Flagella absent

Fiagella: 2 unequal,
apical

Ftagella: 1 or 2 equal
or unequal, apical; in
soma, canl surface cov-
ered by characterigtic
scales

Flagelia: 2 lateral

Flagella: 1 in male
gamates, apical; ceil
In two hailves, the
walls silicified with
elaborate markings

Flagella: 1,2, 0r 3
equal, slightly apical;
guliat present

Flagelia: 1, 2, 4 1o
many, equal apical or
subapical

Flagella: 2 lateral;
guliet present in some
species

Flagelta: 2 lateral, 1
tralling, 1 girdling; In
most, there Is a longl-
tudinal and trangverse
furrow and angular
plates

*Onjy predominant xanthophylls are included.
tSome workers have recently soparated a new division, Eustimatophycophyta, from this.

$These may be polymers of glucose molecules with variations in chemical link

388

ages; also oils and cyclic alcohols.
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3’-‘“ i7- 9 Chlamydo-
monas in vegetative and
palmelioid state. Usuaily the
calls in the palmelloid slate
are nonflagellated and are
embedded in a gelatinous
matrix. Flagella reappear
and the cells swim away
when favorable conditions
return. (Courtesy of A. G,
Kessel and C. Y. Shih,
Scanning Electron Micros-
copy'in Biolegy, Springer-
Varlag. Berlin, 1974.)
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31]7] 17-10 Disgrammatic Flagella
represantation of the or-
ganization of Chlamydo-
monas sp.
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Sngll® ( protoplast ‘v

Division of
nucleus and
pyrenaid
)
Liberation of 9
daughter .
cells Cytoplasmic
= division
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JUN 17-11 agexual re-

production in a species of
Chlampdomonas.
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E‘IJ'“ 17-12 acotabutaria
sp., the mermaid's wine
goblet (x .75). (Genaral

Biological Supply House.)

13 Scanning
elactron micrograph of a
desmid, Cosmarium sp. The
cells are uninucieate and

‘ composed of two halves
with a constriction in the
middle of cells, A single nu-
cleus lies emtedded in the
middle of tha cytoplasm
that separates the two
chiorgplasts into semicells
{SC). x 800. {Courtesy of
A. G. Kessel and C. Y. Shih,
Scanning Electron Micros-
copy In Biology, Springer-
Veriag, Berlin, 1974}
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n1 714 yiothrix. Seg-

ments of filaments are
shown. (Carolina Biological
Supply Company.)
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?'ﬂc“ 17-156 Spirogyra. (A) Nucleus /L‘Aoplusmnc sirand

Diagrem of a vegetative LY
cell. (B) A vegetative fila-
ment. (C} Conjugation: for-
matiaon of fertilization tubes
between conjugating fila-
ments. (Carolina Biological
Supply Company.)
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meaﬂsamaauwuﬂ@ulmwmmﬂahﬂ'mﬁ

Ochromonas {TJuIimioamanidninauls Sudanaaatmesdu o1 lawu
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autotrophic, heterotrophic k8% phagotrophic Chrysophyte ﬂﬂ’lﬂ‘ﬁﬁﬂﬂﬁﬂﬂum”ﬂﬂ’maUWJ
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muaunuawummn LU 'ﬂ%ﬂ' Chrysamoeba LLﬂ’NLLWﬂﬂLﬁlﬁﬂ’lﬂi ﬂE]‘iJEJUG]’JU @dgl}

i 17-16 Tasea¥ralavaziBunvassmitenan chrysophyte "l@LLam'l’ﬂmiJﬂ 17-17

il 17-16
jumi7- Algae of

Chrysophycophyta: (A}
Ochromonas sp.; (B)
Chrysemoaba sp.
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Eﬂ“ 17-17 1he fine
siructure of a chrysophyta
alga Olisthodiscus lutaus.
{Some workers consider it 8
xanthophyte.) The cell has a
number of peripherally lo-
cated discoidal chloroplasts
surrounding a large central
nucleus and scatterad mito-
chondria with tubular cris-
tae. C = chiloroplast, N =
nucleus, Nu = nucleclus, M
= mitochondrion, G = )
Golgi apparalus. Magnifica-
tion of print, x 6,200.
{Courtesy of Sarah F. ’
Gibbs, McGill University.)
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uniceliular algae found
abundantly in fresh and salt
water. Their hard silica-
containing walls censist of
two valves which fit togeth-
er like a petri-dish and iis
cover. Fhay occur in myri-
ads of shapes, many with
beautiful surface designs.
Magnifications range from
x 400 to x 800. (Johns-
Manvilie Research Center.)
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31]7] 17-18 Sargassum is

a type of brown alga which
gets Ils name trom the Sar-
) 9asso Saa, where it Is
found in great abur.dance.
The ball-like structures are
air bladders. x 1. (General

BlologisalSupply House.)
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Lasallia papulosa, growing
on a rock. (Courtesy of
Alvin R. Grove.)
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glﬂcn 17-21 Structure of

lichens is suggested by lhe
two parts of this iilustration,
{A) A portion of a vertical
section through an apo-
thecium on a foliose
lichen thallus, Physcia sp.
{x 1,500). (General Biologi-
cal Supply House.) (B) De-
1ail of algae and tungal re- .
lationships in a foliose Ascospores in asci
lichen.

Furgus hyphoe
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