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Key to the Ciasses of Arthropoda

oy Aquatic arthropods (with a few execptions) having gills and 2 pairs of antennme, .
t. Crustacea

ar Air-breathing arthropods (with a few exceptions).
By Antenna absent. ... oo 2. Aracknoidea
by Onc pair of antennx present.
¢1 Body worm-like, with a large number of pairs of legs.
d; Body not externally segmented; animals lroplcal and subtropical . 3. Onychaphora
d; Body distinetly segmented. .. ... oo 4. Myriapeda
¢3 Body divided into head, thorax, and abdomen; 3 pairs of ltgs ..... 5. Insecta .

Key to the Subclasses of Cristacesa

a) Small, often minute crustaceans without abdominal appendages...1. Enfomoslraca
ax Larger crustaceans usually with ubdominal appendages............ 2. Malacestraca

Key to the Orders of Entomostraca.

a Free swimming or parasitic on fish (rarclv on other animals).
"By Thoracic appendages flattened and leaf-like; body either elongate or short and more
or less covered with a carapace. .. ..o oLl 1. Branchiopoda
by Body cither clongate and segmented with eylindrical thoracic appcndagt.s, or
greatly modified when the animals are parasites,.............. ... . Copepoda
‘b3 Body short and unsegmented and entirely enclosed in a Livalve cnrapace .........
Y 3. Oslracoda
ay Body sessﬂc and euclosed in a calearcous shell (barnacles) or parasilic on decapods or
mollusks.,,,...... ... .. I NS ] A\ N .. & Cirripedia

Key to the Suborders of Copepoda

'81 Yemale never carries her cges; body always strongly depressed. 1. Argulaide
gy Female, with few exceptions, carries her eggs in ovisacs, in a dorsal brood pouch, or
on filaments,
b, Free-swimming and benthonic, with few exceptions.
¢ First antennie with 23 to 25 segments, often longer than the body.. .2. Calanoida
¢y First antennie never with more than 17 segments, not as.long as body.

di Body cyclopoid, metasome markedly wider than urossme. . . ... .. 3. Cyvdlopoida
d: Body more or less cylindrical, urosome about as wide as meiasome.
¢; Second antennx and moulh parts present..... ... .... .4. Huarpacticoida
ex Second antenna and mouth parts Incking, ......... ... ... ... 5. Monsirilloida
by Parasitic and commensal, with few exceptions.
¢: Epgs carred in a dors1.l brood pouch.................... L6, Notaddphyaw‘a

¢x Eggs carried in paired ovisacs.
di Body. of both sexes segmented, except in the Lcrnmdrr attichment usually by

5eCONd ARLETINE, . .\ v st ettt eyt v e e 7. Caligoida
d: Body of female not ses:mcntcd at all, or only partially; attachment by second
maxille. ..o e 8. Lernazopodoida

Key to the Genera of Cyclopoida here dejscribed

a, Second antennz not prehensile, armed with setc.
b First antenna 17-segmented,
¢; Terminal segment of fifth leg with a long plumose br:stle and a shorter inner spine »
. t. Cyclops
¢z Terminal segment of fifth leg with 2 long plumose bristles. ... .., 2. Mesocvelops
e: Termina) segment of fifth leg with a long Aliform bristle nnd ? shorler spines. . ..
: 3. Macrocyclops

by First antenna 12 segmented. ..., .0 eniinee i e 4. Eieeyelops
&, First antenna 1o or 11 segmented ... ................ L c.oo.5 Eetocyelops

a: Sccond antennwe prehensile, armed with claws.
& Maxillipeds present in both sexes: in femade turned forward rutgide other mouth-
pParts. .. el 7. Bomolochis

& Maxillipeds wanting in female; prvacnt in m'ﬂc ...... e o6, Ergasilus
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Type description of Crustaces
CLASS 1. CRUSTACEA

Aquatic arthropods which breathe by means of gills, and have 2 pairs
of antennz and biramose appendages.

An elongated body with distinct segmentation, in which the primary
division into head, thorax, and ebdomen is evident, characterizes most
crustageans. A tendency is however present in all the groups towards 2
fusion of the somites and a shortening of the body. Those forming the
head are a1w'a.ys thus fused, and are besides often joined with some or all
of the thoracic somites, forming thus a body division called the cephalo-

- thorax, which in many crustaceans is wholly or pa;liy.covcred by a shield
‘called the.carapace, : '

The appendages are fitted primartly for Jocomotion and respiration in
the water and are typically biramose, cach consisting of a basal pieec the
pawtosod. and two segmiented, terminal pieces, in ouler onay the exopod
(Fig. 516, Y6). md-an jnner one, the endopod (Fig. 516, 17).  Although
‘this .is the primitive condition of the appendage, the performance of .
special functions has in many cases brought about a modification of it
and often a loss of some of its parts.

Five pairs of appendages are present in the head, the first antenn=,
second antennz, mandibles, first maxille, and second maxille, Of these,
the first pair of antennz (antennules) differs from all the other append-
ages of the body in not being typically biramose; they are not, however,
necessarily simple, hut the distal portion of the appendage is frequently
split into two, three, or more branches, called flagella.

The npmber of thoracic appendages varies greatly among crustaceans.
The smallest number of pairs {2) is found among ostracode and the
largest number {6o) among the Apodide. The abdominal appendages
are wanting in the Emomostrace and in the youngest larval forms of
~most Malacostraca. In adults of the latter group, however, these are
present on all the abdominal segments except the last one (telson).

With the exception ol most of the Cirripedia, which are all either
sessile or parasitic, all crustaceans are unisexual. Among the Branchio-
pode angd Ostracoda parthenogenesis is common. In the lower.crustaceans
the animal usually leaves the egg as a nawplius larva, 1 minute animal with
three pairs of appendages, of which the first pair is unimmose and the

Type description of Subclass Entomostraca

Subclass 1. Entomosiraca

Small crustaceans, the majority of which are under a centimeter in
length; somites variable in number; hecod, thorax, and abdomen usually
distinctly marked, but in many the head and one or more thoracic somites
are fused together, forming a cephalothorax; body either elongate with
distinct segmentation or much shortened and enclosed in a chitinous shell
called the carapace; parasitism has produced great ‘changes in the form
of many entomostraceans so that all semblance of the crustacean form is
often lost; appendages confined to the head and the thorax, 5 pairs being
cephalic and the thoracic appendages varying in number from 2 pairs
to 6o: 4 orders with about 10,000 species.
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Type description of Copepoda

ORDER 2. COPEPODA.*—The copepods include free-swimming,
commensal, parasitic and ‘benthonic animals. ./The Jree-swimmers move
about constantly in the plankion at all depths. THe commensals live
unattached within the bodies of other animals, especially ascidians, and
frequently come out into the plankton. The parasifes are called fish lice

and live upon the gills or skin,.or burrow into the tiesh of fish anc a iew’
other animals; some are unattathed at times and swim in the plankton, but
the majority are immovably attached to their host, - The benthonic
copepods live beneath the surface of the sand or mud on the bottom,
chiefly along shore between tide marks.

All these animals are small, seldom reaching 10 mm. in length, and in
most cases being very much less than that. Their bodies are more or
less distinctly segmented, except.in the case of some of the parasitic species,
and are made up of head, thorax and abdomen. Only gne of the joints,
however, usually that one between the thdrax und  ubdamen . is capable

" of real flexure, and the part of the body in front of this Jomt is called the
melasome, and the one behind it, the urosome. -

The head is often united with cne or more thoracic segments, forming
a cephalothorax, which may or may not be covered with a carapace,  The
heod (Fig. 534) carries normally 6 pa1rs of appendages; which are 2 pairs
of antennw, 1 pair of mandibles, 2 pairs of maxille and 1.pair of.maxil-
liped . The first pair.of antennwm are always uniramose and primarily -
sense organs, but are often used for locomotion, for suspension, or even
in the male for claping organs. The sevond antenne are either biramose
or uniramose 2nd’ are allen prehensile. - The mouth - has an upper and
a lower lip, which in some parasitic and commensal species form the
tubular sipho. The mandibles, maxillz and maxillipeds are usually well
developed, but sometimes are more or less rudunentary or even lacking.

The thorax is made up of 6 segments, each bearing a pair of legs without
gills; the first 4 pairs are usually well developed for swimming and are
biramose, each leg being composed of 2 rami, an exopod 'and an mdopod
but the ﬁth pair are usually rudimentary’ and very often transformed into
graspmg organs in the male. The sixth pair are nearly always lacking
in the female and are always rudimentary and often lacking in the male,
The structure of the fifth pair in both sexes is the best single character for
identification of species and genera. The sixth segment is called the
genital segment and by many authors is considered a part of the abdomen;
it contains the receptaculum seminis, and the openings of the oviducts, to
which are attached one or two egg sacs (ovfsaes). The segments of the
abdomen vary irom 1 to 6, none of which ever carry true appendages; at
the posterior end is a pair of caudal projections calied the furca:or the
caudal rami, armed with long candal bristles or scle.

‘Type description of Cyclopoidda

SUBORDER 3. CYCLOPOIDA.—Movable articulation between the
fourth and fifth thoracic segments; metasome much wider than urosome;
eggs in two ovisacs attached to the lateral or subdorsal surlface of the geni-
tal segment; first antennx elongate, but not more than 1y-segmented;
second antenna uniramose; first 4 pairs of legs biramose, éach ramus
mostly with 3 segments; fifth pair uniramose: 10 families and over 125
genera; in Iresh, brackish and salt water, and a few in the sand and mud. .
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Type description of Gemus

1. Cyclops O. F. Miiller (Fig, 5.40).-—-Second
antennz 4-segmented; first antenne 17-segmented; first 4 pairs of legs
3-segmented; fifth pair of lcgs,:-scgmcntgd, the end segmen! with a Jong
ptumose bristle and a shorte? inner spine: several species. .

C.'viridis Jurine (Fig. 541).—Body 1.5 to § mm. long and variable in
color, usually greenish; first antenna x_ggjoinled and very short, bardly
reaching the hindsr horder of the head: fifth feat 2-jointed with a very
broad basal joint, each joint bearing a plumose bristle, the terminal joint
also with a minute spine. This specics, which occurs also in Europe,
is usually the commonest one in small ponds throughout'the country. It
Is extremely variable, the 2 principal varietics being C.viridis var,
brevispinosus Herrick, which tends to the ‘larger size, and C. wiridis
var. americonus Marsh (C. insectus Forbes}, the smaller ‘and more
aumerous one, '

C. bicuspidatus Claus (C. prlchellus Sars; C. forbesi Herrick) (Fig.
542).~—DBody slender and 1.3 mm. long; first antennw 17-jointed; fifth fect
2-jointed, cach joint with a plumose bristle, the terminal 2lso with a large
spine; furca and cauda) bristles very long: very common over the entire
country, in lakes and rjvers, being one of the '
commonest peiagic cyclops in the Great Lakes;
Europe, .

2. Mesocyclops G. 0. Sars.—Second . an-
tennz slender and 4-segmented, with long setx;
first antennz 17-segmented; ffth pair of legs
very small, z-segmented, the basal segment with
1 and the end segment with 2 plumose bristles:
several species. B '

M. leuckarsi (Claus) (M. obsoletus Koch} (Fig.
543).—Body slender and 1.3 mm. long; first
abdominal segment very long, equaling the other
3; first antennz 17-jointed; fifth feet 2-jointed,
the second joint with 2 very long brstles, the
first joint also with a bristle: very common in the
Great _Lnl:c|s and in all parts of the country;

P16, 540.~Diagram of -

Europe.

3. Macrocyclops Claus.~—Metasome obovate,
arched dorsally; fifth thoracic segment no wider
than the genital scgment; furca-short; first an-
tennz 17-segmented; fifth pair of legs 2-seg-
mented, the basal cegment clongate, with a-
plumose bristle, the terminal segment 3-lobed at
its tip, the middie lobe with a long"ﬁl.iform sets,
each outer lobe with a spine: several species.

M. elbidus (Jurine) (Af. signatus Herrick) (Fig,
544).—Body 1.4 mm. long, and banded with blue
or ‘green; first antennz 17-jointed; fifth feet

Cyclops (altered from
Sasiw, P. Deutl), g, Arst
Antenna; 3, secopd an-
tenoa; 3. wandibles; 4,
first maxilla; s, maxilliped:
6, 3. 8, o the first four
pairs of thoracic legs, each

dep being composed of a

basal piece, the protopod,
and two tlerminal pieces,
the exopod and endopod;
10, the Afth  pair, of
thoragie legss 11, recepta-
culum seminis, in the frst
abdominal segmeot; 13,
ibdomen: 11, furca,

7-jointed, the first joint being longer than broad: comman throughout
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- ' i
Tic. 54':.——-CycInp: wridis (Suss. P, Drat, . 1, fures nnd furcal bnu.lcs: a, filvh foot;
3. receptaculum cemisis,

the country in clear lakes; Europe.

4. Eucyclops Claus.—Body slender, metasome obovate; caudal rami
clongate; first antennwe 1z-segmented; fifth pair of legs very small, r-seg-

-

i

! 2
Fic. sa2.—Cyelops bicuspidaties (Sassw, I, Deutl). 1. furen and fureal bristles; 2, fifth
fool; 3. recepluculum seminis.

Fic. sq3.—Mesoexrlaps lewekarts (Bass. F. Deut). 1, fures and furcal bristles; 2. fifth
" foot; 3. receptaculum sCMiniy,

b,
[

"2
P16, s4a.—2Macrociciops albidus (Sdss. P, Deut.). 1, furea and lurcal Lristles; 2, fifth
foot; 3, receptaculum seminls,

meated, trilobed at the tip, the middle lobe with 2 long seta and each
lateral lobe with a bristle: several specie., .

E. serrulatus (Fischer) (E. agilis Kocw) (Fig. 545).-~Length up to <
mm.; body clongate, rather opaque: outer neargin of caudal rami coarsely
toothed, the tecth increasing in length distally: very commen evervwhere,
a bottom form, :
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e

5. Ectocyclops Brady.—Body short and stout; first antenn® 10 o 11-
segmented; fifth pair of legs fused with.the Ailth metasome segment and
represented by a plate with 3 stout brisiles: several species,

Fia. Sd45.—LEncyclops serrulaiug {Soss. F. Deul.), .

1. Bk foots o, fures.
3, receptaculum seminfe. .

E. pholcrains (Koch) (Fig. 546).—DBody 1.2 mm. fong, brown in color
with blue feet; antenne 10 or 11-jointed and very short,
beyond the middle of the head: not common,
in shallow lakes and stagnart pools; Europe,

not reaching
but generally. distributed
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CLASSIFICATION KEY

Deacripilon

Organisms possessing cilia st some spage in thelr life history and poscessing tweo

types of nucleus: a large macronucleus and a smaller micronucleus. Reproduction s

by way of asexual fission, and, alihough there are no gametes, genetic recombing-

" tion occurs through conjugation. Most are free liviag and free swimming; howevet,
some sessile lypes are described, as well as » small number of parasitie forms.:

In A diverse group of cillales bul Lypicklly with simple and uniform somatie cil-
iature, Some forms have’ modified, distineiive adoral 2éné micribianctlae:

1b Cilistes with well-developed adorsl membranéliae winding clockwise in relation
1 the cytostome. Somatic cilialure is reduced in most groups, and cilia com-
bins tp form stout brivtlelke cien .

le Cilines with conspicuous oral @iiature at the apex of the eetl witih sdult stages
lacking somatic ciliature, These mostly sessile forms atiach 16 the subsiratum
by wuy of x posterior adhesive disk. .

" 1 Asiomate ciliates that feed by means of tentacles. Adult individuals lack so-
matic cilinture and age sessile. Reproduciion ix by exogenous or endogenous
hudding, the products being ciliuted, Mctamorphosis results in the loss of cilia
and the formation of tentacles. Many forms develop sialks for anachment, and
wricute forms sre described,

2a Murine cilines that ure auached to a variety of marine invericbrates with com.
plex life histories. The anached forms (trophonts) have a rosetiesshaped cylo.
stome.,

2b Cilistes with uniform somatic ciliature bur apparently lacking » cytostome,
Some are found attached to invertzbraiss, whereas others fotm chaing of indi-
vidusls.

2c Ciliates with uniform somatic ciliatuye, Parallel kineties me ordered with nrik-
tnp repularity, spiraling 1oward the anterior but inconspicuous eytostome. Some
have conspicuous pharyngeal batkets {irichites) Associaled with the cyiostome.

1d Ciliates with a depressed cilisled vestibulum but with the buces] cavity lacking
cilia, The-oral complex is subterminal. Somatic eilisture is uniform but some-
limes asymmetrical, '

26 The buccal cavity of these ciliates is subterminal and located ventrally, The
ciliary, apparalus associated with this oral complex consiste of an oral membranc
1o the right of the buccal cavity and three rows of ciliary membranellae to the
lefi. This tripartite combination is referred to as the sdoral zone membranellae
{AZM) and is considered 10 represent the “*tctrshymenal*' condition.

N Flask.shaped vr conicul cilintes attached 10 crustaceans, The snierine end is
expanded (o form a peristome; cilinture is associoted with this peristomul reglon
only in adubt forms,

1g Cilistes with tactile cilia at the anterior end used for stinchiment to gills and
mintle of freshwoter and marine mollusks. Somatie clliature is much reduced
but uniform.

%u Cilistes with incenspicuous orud cilisture that Ix wtrahymennl, contisting of an
undulating membrans und three short yows of ciliy furming AZM. A vestibulum
it usuully absent.

b Ciliwes with compound villury organalies mn the buccal cuvity comprizing @
peniculus, A cilinted vestibulum is viually prosent

$c Ciliwes with a large, distinctive undulating ineibranc, AZM are present bui
incenspicuous, and the cytostome is locuted slightly pasteriorly, The numbers
of somutic cilia are usvilly reduced, but a prominent caudul. citium s usually
present. ]

tia Elongate ailiates with o conspicuoux orul prodve extenting alunp the venirgl
furfuce ond leading inte 3 westibulum. This structure opens into o bieavily ¢il-
tated buccal cuvity, Sumatic cilintyre is uniformt frichacysiz are preminent und
typical and at the two contractile vacuntes,”

I1h Large oval ciliates with u shallow or absent vestibulum, The eytostome is lo-
cated ventrally. close 10 the unterior end, and posseases the telrahymenal con-
dition. A single contrcrile vucunie bus conspicucs collector canals,

It Small, Nattened ciliviex trunvated posteriorly with citinture preserd only on the
flatienad ventral surface. Severn! long caudal ‘cilia are characteristic,

Pid Small round ciliates with o bexdy curstricted about the midling. Ciliu in a bund
or bands-girdle the body and @ sometimes representod in' a Tused condilion
caudally,

37 Elongate cilistes variable in size (70 to 330 fm) with a shailow oral groove

extehding along the ventrsl surface. A vestibulum opeas into 2 hewvily ciliated
buccal cavity. Two contratile vacuoles are typical: vae anterior snd onc pos-

terior, Somatic ciliature is uniforra, -

Daslgnation
Clays Clliates (/a)

Subelasz Helotriehli (Chapuar 1y
Qe -
Subclass-Spirotrichis (Craptey 1

Subclass Peritrichia (Chapter 1

Subclass Suctoris (Chapter |7y

Qrder Apomastomatida () ‘

Order Astomatida {4a)

Order Gymnostomatida (3a}

Order Trichostomntida (&)

Order Hymenostomatlda (9u)

Order Chonotrichida (/Jn)
Order Thigmatrichidu ¢/ 4s}
S‘ubnrdcr Tetrshymening ¢/0u)

Suborder Peaiculing (4 1a)

Suborder Pleuronemntina (12)

_Family Parameciidue (37)

Fumily Frontontidae (14)

Famity Cinctochilidae (39)

Family Urocentridne (4Ca}

Puaramecium 3p,
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KEY TO DIVISIONS AND CLASSES OF ALGAE

Cells without definite chloroplasts or nueclel;

frequently blue-green in color ... ... . ... .. ... ... .. . .

Cells with definite chloroplasts and nueclei; color ususlly green,

yellow-green, yellow or brown ....., e e e e e e e

2. Vegetative cells usually grass-green in eolor,

Cyanophyceae

with a definite cell wall, reserve food stareh ......... ... ...... .. CHLOROPHYTA

Za, "Plantd Gsually 1 dm. or more long consiEting of internodes,

and nodes with whorls of branches .................. ... ...... .. Charophyceae

2b. Plants small, usually microseapic, without internodes

and nodes with whorles of branches........ ..... NN .- Chlorophycesae.
2. Plants otherwise ... ......... . ... M VW [s) ] RN . Seaesaaen

Plants mostly green ﬂagél'lét',ed unicells, sometimes with a

lorica (or sessile); not forming starch ....... Ve R &Y %

EUGLENOPHYTA
Euglenophycene

Plants not grass-green (or if greenish, not forming stereh) " ........ . ...... . e

4. Plants mostly flagellated unicells, yellowishk or brown in color;
forming starch . ... ... . .. .. . .. -1 A)y e &t

LR SRR

4. Plants not yellowish or brownish unicells or no* f'c;rmin:z starch

.............. PYRROPHYTA

Vegetative cells usually with a wall of cellulose plates,
motile cells with a transverse groove ., ........... .. -

Vegetative cells usually elongate and flattened

Dinophyceus

with a longitudinal groove ....... ...... .. ... .. .. .. - h N CRYPTOPHYTA

6. Plants of branching filaments, with {nternal filaments,
or a flat thallus; not vellowish or brownish: usually

Cryptophycene

“blue-green to purple ....... .. ... . T RHODOPHYTA

6. Plants yellow-green, yellow or brown, of
various structure ........ . ..

Rhodophycene

....................... CHRYSOPHYTA

6a. Plants yellow-green (one ;jr.nss-‘-éreen) with a cell wall Cee .Xanthophyceao

6b. Plants yellowish to brown with a silica wall of

two overlapping halves (valves) ......... ...... .. Joo oL, Bacillariophycene
6c. Plants'otherwise (cell wall usually absent) ..., . .. ..., Y | Chrysophycena

(A few yellowish, biflagellate unicells not bglonginn: to the

Chrysophyceae will key out here also ..... -4 AT A

- KEY TO FAMILIES OF CHLOROPHYCEAE

7.

. Cells not surrounded by abundant gelating alga not ns above .. ... . e

. Vewetative cells not motlle: unicellular, colonial, Alamentous,
Deeudoparedthymatous or coenoeytio ............. .. ..o

2, "Rigid c@lluloss wall present: calls solitary or colonda) ... .. [ ' e A W 2 1

1, Rirld cellulose wall not present (protoplast enclosed in a
firm membrane only): cells solltary ... ..., .., ........ 1. Polyblepharidaceas
Calls solitary, with entire protoplast adjacent to cell wall ., S
Cells In colonles, or if solitary with mont of protoplast
yitbdrawn trom celt wart . 00 0 P
4. Cells not contained within » wall-lika case, usunlly ovoid,
ellipzoidal or spherfeal, nat flattened ..., . 7, .. .2, Chlamydomonadaceas
4. Cells contained within a wall-like case {lorica}, usually
flattened or compresaed, frequently with winged extensions
of cell wall .. ... . ., . . L e i 3. Phacotaceae
Cells [n hollow colonies or fAat plates, protoplasts without
eytoplaamie readiatlons ....... .. .. ... . Yoo ¥ td. 4, Volvocaceas
Cells not in hollow colonles or fat plates | 1 -2 0B R2A0..
€. Cells tightly arranged in tiers of 4 cells; colony wilhout
gelatinous envelope, usually 8 or 16 celled;: protoplast .
withaut cytoplasmie radiutions ... . .. .. . 5. Spondylomoraceas
8. Calla not arranged In tiery, solitary or in eolonjes withe
gelatinous envelopes; celln with ¢ytoplasmic connections .
-between protoplast and cell wall ... L., 8. Heematoeoccaceas .
Cells always surrounded by abundant gelatin, most farming i
amorphous masses, some singla celled or in colonies with a
definite shape: planktonic or attached: cells uninuclente onl
capable of cell division; chloroplast usually ane per ceil
forming a parietal cup with a single pyrencid: some forms
Dossessing paeudocilin (TETRASPORALES) ... ... ... .. .. . ... .. .

. Cells spherical or ovate, solitary or in gelatinoys manses;
not attached to substratum by means of o ostipe ... .. ..
8. Cells ellipsoidal, oblong or fusiform, solitary or eolonial:
some forms with stipes: some.colonica forming
fixt plates or packets . .. o

‘

( Chloromqn adnles)

CYANOPHYTA

+




19.

19,

2d.

- 21,

23

23, Cells

25

6.

27,
27
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Bheaths of ceils apparent; cells without pseudocilia; monstly arranged
in microscopic colonies of a few cells ... .. . .. ....... c . ... 1. Palmellaceas
Sheaths of cells absent or not readily apparent; cells with paeudoctiing .
frequently arranged in large colonies of many cells ;
(some colonies macroseopie) .................. s e 8. Tatrulpw.ﬂeccu
10. Cells, solitary or in colonies, attached to substratum by a utipe .. 0, Chlorangiaceae
10. Cells, solitary or in colonies, not atirched to sulmtratum

by = stipe: some forms planktonie ... ... .., « o... 10, Coccothyzaceas
11, Cells wrranged in ukibranched or hranched Alnmuents, some forming :
cellular expanses (one wroup, Protococcaceae, may be unicellular or
with lovwe-nrrangements or false flamenta): ceils uninuclente, st
least when young: chloroplnsta usually single, large, paristal and.
plate-ltke, some with diseoid or cupshaped chioroplasts; pyrenoids

-

usunlly present {ULOTRICHALES) .......... ... e e et
11, Cella not as abave ...,., R T U i e e
" 12.7 Cells arranged in unbranching fMlaments; squatic ... .. e e
12, Cells arranged in branehing filsments, in loone clunters o
pieudoparenchymatous: aguatic or subseria) LR R R L T T T T

18. Chloroplast a single, parietal band-like chloropinst
{eup-shaped In one zenus, Radioffum) .
13. Chloroplast not as sbove . ,..,...........° L.
I, Ceil wall comynsed of two overla pping
usually quite apparent in broken cells at and A
chloroplasts with pyrenoids abent ., ... Peiies i ciiiaa i eaaaas s 18 Microsporacens
14, Cell wall not composed of overlapping H-shaped pleces;
shlovoplast with one ceniral pyrencid ............ vrevena 18 Cylindrocapsacens
16. Thallus with erect branched filamenta, proatrate pasudoparenchy- - .
matous, layers or both; branches frequently finely attenudited;
‘setas or halrs common but never with basal shesthe; chloropliasts
single, large, parietal and lnminate with one or more pyrennids
or plant coloriess® Cetiertesibiesi e i st eaaaes .. 1. Chaetophoraceas
15, Thallus not as sbove ... .. . )
18, Thallus unicellular or jn loose elumps, oacaslonally with
indleations of simple filaments; setae lncking; mostly
subaerial, forming green growths on trees, stones,
bricks, ete, ....................... ve....15. Prolococcaceaa
16. Thallus not as above, or If 30, setne are present ,........
17. Cells in short irregular branches; colony enclosed in a tongh
Zelatinous envelope; planktonie . ... . rreierieaaiaes . )18, Helicodictyaceas

PO N .. 0. TN U 1 |

17, Cells not as above: not planktonie S e 18

18. Cells bearing setae with basal shenths: ‘hnllus un.léelllt':il.::,. ) )
disc.like or Alamentous; witmched in aquatic situeverm .. |17, Coleochastaceas

18. Cells without setas, {multicellular setas may be found in the
genus Cephaleuros which grows as a parssite cn leaves of
Magnolia}; thallus ususlly branched filsments; on mosses,
turtles, leaves, other algae, shady banks or muixi wila; one
genus, Trentopohlia, is frequently colored a rusty brick-browan -
due to presence of haematochrome ................. ........18, Trentopohliaceas -
Thallua parenchymatous forming flat sheets with cells in one or
two layers, ribbons, tubes or solid eylinders severa! colis thick;
sttached at least when young; cells uninucleate: chloruplast

usually single, pareital and laminate (ULVALES) 0. . 0 e, 20
Thellus not as above, urr}.f #0, the chloroplust is stellaty ..., e PP 11
20, "Mafure thallua™s flat sheet, ribbon or ‘Kollow tube; chloro-

tust wabnlly with one pyrenoid ..., ., . carecaneieaa. 10, Ulvacaae

20. Maturs thallus a solid eylinder; ehloroplast usunlly with
weveral pyrenoids L., ... ., , ... * o v 4 sw v ,.20, Schizomerideoans
Cells with & single, axla) stellate—chloroplast and a singie central .
prrenoid, unioucleats; thallus filhmentous, sheet-like or eylindriens,
attached, commonly on sofl or rocks (SCHIZ0GONIALES) ......21. Schizogoniaceae .
Alzn not w8 8bove . i. i i it aneay T stk e, B
22, "Vagetativa cells with transverse rings or long hollow aetne;
‘rings at apical and of call, in the genus Oedocladium they
ars restricted only to terminal cells of branches; setan with
swollen braes, Jocated on anterior end of cell; chloroplast -
parietal and reticulate; thallus a simple or branched Alament
often attached when young by a modified basal gel], the -
holdfast; fllaments occasjonally with swollen femnle repro-
ductive eells (cogonla}; aquatle or on damp »soil
(OEDOGONIALES) . Trrestilitaseeiiaeian iy -., 22, Ocdoponiacene .
22, Plant not as above S e I U 1
Cells multinuclests (coenoertle), eylindriél, united In simple
or branched fillaments often rhizoldal from basa) call(a)} moat
forms have a parietal reticulate chloropiust with many pyre-
nolids, others have many disc-shaped chloropiasts with or without
pyrenolds {CLADOPHORALES) ... %......... raseeiidiaeniaa. . 28, Cladophoraceas
ells not ss mbove . ......,.........,,. e e e e e e IER T 1 |
24" "Alga"unieellulat or In ‘cluaters oF colon)es of & nonflamantous ’
nature; chloroplast variable, usually laminate, cup-shaped,
diseoid or diffuse; veégetative cell division abaent, sutospores,
Butocolonies or :00apures muy be present {CHLOROCOCCALES) ....... ..
24. Xigs unieelluler or In unbranched fAlsimenla or branched
coendcytic tube.)ika thalli; if uniceliular or filamentoun,
chloroplasts are  single axist plate, two stellate axin) bodies
or spiral bands; {f a« coenoeytic tube, chloroplasts many and '
dise-like _ ..... e, L 13
Cells single or in clusters, spherical to subspherical, without
spines or setse; chloroplast parjetal and cup-shuped or sxinl and
stellate, uaunlly with one pyrencid; our apecics found as symbionts
with lichens, salamander exgs and on wet 20il; reproduction by
RULCEDOTes and zooapares; (compare with 33. Oocystincene .
balow) . . T Y A L ... 24, Chlorococcacece
Alza not us above ... A e e
8.7 Alga s single, Jarze cell without a regular shape, most
ound as endophytes or parasiter on higher aquatic (Lemng)
or terrestrin] (Ambroais) plants; {one genus found on
moist soil or In pools): mature chloroplast large, Alling
Tost of cell or abaent In parasitic forms ., ..., 26. Endosphacraceas
26. Alga with cells of regular shape; not endophytie o
parasigE s G S e .27
CeEWith Oh's ‘or more long netae: unieellular or colonlal;
planktonie: chloroplast cup-shaped with one pyrenoid ..
&lll'wilhout setae_, ... . ... .. . I R PP 28
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28, Celh witichmi v one lnnlllhﬂlhy Ium;r thh; rr;linllf'nu. eh
4 } q eemnnitin bt ol rell welln,
L1 “r::-”hl:: 3 : .ld'l":qllltl'll'l'l":ﬂ:ll!l::lll.l'll\'llhfllﬂi winihtunie Y. Jhubpuayhussinpsus

0. Cells not am sbove ... .. ......... e e e e PR}
20. Owlly slongate or aplndie-shaped, Io"t?.’/ ot In radinting
sclnnlest wanlly muliinnalents with nlrletu) Tninbrinte ehlai-
Pladta voninlning ohe vi mure prrenolda . ....28, UChdraoincroe ,
20, Calls not an above_,,,..... ...... — T R |
10, Colls tubblsr, enennexile {mullinunlsste nnid v eride walln} -
and terrestrial ... . . | Ce e aaaras .20, Protosiphondosar )
30 Colls not as above R S | |
21, Cells in & definite arrangement forming finl niates, apherleal
aolonlew op 5 reticuium; celln yolygonal, pyriform, renlform or
erbindrical or often mullinuclente: chluroplant generelly diffuse In
mAture eells ., .., . . v B0, Hydrodielyaceae
. Ie not ne pbove _ LR T Py N
32. Calla radinlly arranged In hollow, elobular, nianktonic .
tolonies; celiy rpherical or pyramidal, ununlly touching
one another or connected by varioys short procensed ............ 31. Coclastracens .
82, Ce NOLRCTARKed 38 Bbove L., e e [T NI - |
33. AIER & free:fiouting, mucllaninaus Frasa of no definite shape.

<dis spherical or ovate, Jocated In groups near the marging of

the coloay: eolonial muciie.. often colored brown; cells may .

contain oil as well as starch ..... et pirren e e bnees -, 32, Botrpoceccaceae
33. Cells solitary or colonial but never in an irregular mucilaginous

3. Cells salitary or colonint but §n ne particular or definlte

arrangement; colonial forms may have cells eontained in

gelatinous envelopes or within the remaing of old parent

wall; ceils with various shepes; some cells may have spines

ar setae; mostly planktonic; reproduction by wutospores only

(compare with 24, Chlorococeacene sbove) ................... .33 Oocyalaceds
34, Cells always in particular or definite Krrangement, in‘twos - :

or multiples of twos and touching each other; shape vari-

able; ceil wall may be smooth or nraamented with teeth,

apunes or ridgey .....84, Seencdesmaceae -

35. Alga a long, multinucleate, branched tube: our form growing
as u parasite In leaves of the Jack-in-the-Pulpit, Arivaema
triphpllum {L.) Schott; chloroplnsts numerous, disc-shaped . .
and without pyrencids (SIPHONALES) ........, ... ... . ... ... 35, Phyllowiphonaceas
35, Alga unicelluiar, &n unbranched filament or an amorphous
coiony; chlorop.asts not numeroua or disc-shnped (ZYGNEMATALES)
26, Plant an unbranched filament; cells eylindrical without a
median constriction (sinua), segmentation or pores; chloro- '
piasts axinl and stellate (twe or four per eell}, poripheral,
spiral bands or an axial plate e . N,
38. Plants unicellular, amorphous colonies or unbranched fila.
ments; if fillamentous, cells with median constrictions, seg-
mentatlon and pores ... . ... .. .. IR R
37, Cells without pores, median conatrictions or segmentations; uni-
cellular; ehloroplasts spiral, laminate or notched radjsting
plates .. . IR Perseaiaieieinena. .37, Mesgtaeniaceds .
3T. Cells with pores, tranaverse segmentation and, in most genera,
& median constriction; unicellular, colonial or filamentoua;
chinronlasts varfable and often complex ... ., . e reereniaii o, 38, Deamidiaceas

Ke;y' to Genera:

1. Cells spharical or subellipsoldaj, solitary or in clusters or atratg,
without gelatinous envelope ( xcept Rudiococeus, #25 below);
cell wails smooth or with wart-like granules; spirfes ar appendages
Iacking; (compare with Oocyatia, £11 balow)} .. e . ¥ ARy
1. Cails not as sbove ..., .. .. ... .. e Vi -
2. Celln endozoic in aquatic Invertebrates | . T A T civeeirenn.. by Zoochlorella
2. Ceil siot endozele ... 0 0, LIITII e b S00GRTOTER
3. Cells with o single cup-shaped or vlate-like chloronlast, usunlly

without a pyrencid; cells spherical or ellipsoidal, solitary ..., L2, Chlovella

%0 Calls not as above' _,..... D R LR T TR L, Ve
4. Cells sma)l, solitary or §n a atratum; walls thin; one or more
dlscold chloroplasts ...........
4. Calls not as above ..,.... . "
5. Cells with single cup-shaped chloroplast
Alling entire cell; wall withoit granules R
G, Cells with seversl to many disc or cone-shaped chleroplasts;
walls with or without granules ..
6, Cells in groups of 4 or 8, held together by remnins of old
parent cell wall; no gelatinous envelope . ...,...........
6. Cells arranged in groups of 4 within a broad Relntinous
enveiope; old parent cell walls may be apparent .. .. ... . ... ... -..b. Radlococcun
7. Cell wall thick, in our single specien with wart-like granules
(soma species of Trochiscia, not reported for this state, have shoft N .
wines) ,........ X pRN R T = -1-A-5€ FaNA 6, Trochincia
T. Cell wall without wart-like granutes . ... 770
B, Cells very large, $0 to several 100u in dinmeter: wall thin;

numerous disc or plate-like chloraplasts, . ... ... ... viieinneiial, Eremosphaera
8, Cells smaller; thick wall often layered: chloroplasts numerous
and coneshaped ..., . 0 0T . 2, Ezcentosphasra
9. Cells without spines and appendages as above ... .......... . ;

8. Cells with long, stout spines or appendages that are longer
than main body of cell (eompare with 220, Tetrardron below)
10. Cells pyramidal or compressed and angular; spines at

angles sharp .. e e e o8 Treubaria
.10, Pachyeladaon

TR TN . Vo368, Zyonemdlaceds .

Y




11.

1L

13
1%

15,
18.
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Cella ovoid, oblong, elliptical or renfform, usually encaned In
wroups of 2, 4, 8 nr Y4 in nld p-rent erll wall: eells without
aethe .. T T, ..
Celle not as shove .. ............. ... Lo '
12. Cells broadly avald to eltip:mtlnl. aymmulricul wlth or
without polar thickeningn, (some Qocuatin are solilary}
12, Cells reniform to ellipsoidsl, nymmel.rienl many LUmes
arranged in & spirel fashion ) —-— v vy

Cells ellipsoidal, with setae on wall; nolitary or in small groups ...

Cells riot ellipsoidal and without Iomz retae .. Lo o
14, STIl“ I]emr and thin, eanfined to polnr and/or mid rczlonl of
eell only ..ol o0 e e
14. Setse many and dellcnte, located on ull remions of cell wall
Cells very long und thin, aciculur ar apindleshaped, sometimen
twitted; gelatinous matrix alwent: solitary or In clustera ..
Cells not extremely long and thin, with or without gelstinous
matrix .o e o L
18. Chloroplast with & aingle pyrenoil or nene: celis up to
100, In length
18. Chloroplast. with an axial row of severs! to many pyrenolda;
eells aeverll 1904 In length . | . .

11, Oocyatis

.... 13, Chodatclla

LW, FPranceia

15. Ankiatrodermun

..16. Closteriapnis

1
.18

i
..16

By
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