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THE MOTILE ALGA OF IOWA
(r. W. PRrREscoTT

The motile alem constitute a heterogeneous assemblage of miero-
oreganisms, creen or brown, rarely colorless. There are included
here those plant-like forms which, in the normal vegetative eondi-
tion, move about by means of definite locomotory organs, either
flagella or cilia.

This report is based upon a three-year taxonomiec study of Iowa
ales under the direction of Doctor R. B. Wylie, Professor of Bot-
any, University of Towa. It is offered with the thought that a uni-
fied treatment of these organisms may be of interest to the biologists
of the region.

Many of the species included in this paper have not heen reported
heretofore from Towa, and several are reported from North Ameriea
apparently for the first time. Two varieties in the genus Trachelo-
monas are deseribed as new to science. G. M. Smith (17) lists nine
species from the Okoboji Region in Dickinson County, lowa; Bu-
chanan (2), BEdmondson (7). Bessey (1), Wilson (19), and IFink (8)
in their papers record a number of forms, many of which are also m-
cluded in the report by G, M, Smith (17). The notes of these work-
crs have been Ellt*l-l']rlnl';':T!=-1 with my 0wl S0 that the !'!l".'."'-{"HT papoer
I‘l'|r1'1'*=.t"IIIH d summary of our l{llq_;*-.ﬁ‘lmi'.:'l* UI‘ f}w,u:{-. forms iﬂ Towa
from a taxonomie viewpoint. It is hoped that this report will stimn-
late interest in the motile alg® of the region, especially in the Vol-
vocales and Dinoflagellate.

The taxonomic scheme employed here is adapted largely from
the treatises of Smith (15), West and Fritsech (18), and Pascher
and Lemmermann (12), the latter for the Flagellate especial-
ly. Colorless forms, closely related to the chlorophyll bearing
flacrellates are ineluded here,

In taking up the several species, a citation to an authoritative
description and figure has been given after each specific name. In
the case of the forms which I have personally studied a brief de-
seription is ineluded. For some of the species which 1 have not
seen it has been thought best to give a synopsis of taxonomie char-
acters adapted from authoritative deseriptions. Where measure-
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ments are recorded the ficures given in parentheses before or after
{he range of dimensions indicate a variation from the size usually
reported for the species. Figures in parentheses within the range
of dimensions mmdieate a size whieh appears 1o be the most common
for this region. Iollowing the deseriptive remarks, collection and
distribution data will be found. The names of the collectors are
;Ii‘.'l"l'l 1m [rar ntheses after the name of the county trom which the
species has been reported. The papers of the workers whieh give
f-~:‘.';'._-l't1:.|| data for lowa alew are listed in the :'."'”'TI111;|I1}-'ili*.,'; lli}rlia

ography. Abbreviations of the eollectors” names are as follows:

]"-1'&'-;1-.‘,' ( I'i:':u ]HL. { I |
Buchanan (Buch) Prescott P)
Fdmondson (E) Smith ()

Wilson ... e W

('lass CIHRYSOPHYCE A
Order I. HYMENOMONADALES
Family Buhymenomonadace®
SyYyNUrRA Ehrenberg, 1535
(‘ells bro | 2 ) F1iorm, I.'ill..'!'-.i'lf- arranged 1n globose or oblong
u*.,:lrli:}. h-'.‘-.'nl1_['||T-.1é-|':-._f l'lliln]-||i,l"-l 1.,'1.,-;1![ I!|q_* narrower IJ;:r" (] 1!_|- i '] -Il-l[';'l-'i_
ed toward the eenter of the colony; gelatinous envelope wanting;
the outer and broader part of the eell firm and furnished with
short, spine-like projections, or reticulations (sometimes both) : two
cilia of equal leneth, arising from the anterior end; chromatophores

two, parietal, often very dense; eye-spot lacking.

1. Synura wvella IKhrenbere

Pascher, in Pascher and Lemmermann Flagellate, 2, 1913, p. 00, fig. 75a, ¢, ],

Anterior end of eells furnished with spines which may be ex-

'.|| i

ET‘*'I“IH‘]}.' w![:l]'l .'J'Iui ||]‘.:]|T Or II?!I‘_"" r .‘|]'.1! |r|+i|1Ta|]_ nij:-.fm-.’t-!‘ o1 a-wi'.*-;

S-1Tw: leneth 20-(20) 350 ; diameter of ecolonies 100-200 (250 ) .
Plate I, fie, 1.

Planlton from slouchs and ponds, John:

Planlton from West Okoboil Lake, Dickin=on Clounty, July (F).

11 l'|1I[1,T‘ -!'.”"'_ IJI

This form often appears in great numbers in stagnant water dur-

me warm weather.
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2. Synura Adamsit Smith

Roosevelt Wild Life Bull. 2, No. 2, 1924, p. 136. PL 5, figs. 4, 5.

(‘ells rather loosely arranged in spherical or subspherical colonies,
elongate-pyriform or club-shaped, the inner end subacute, the apex
rounded, bearing a few short, blunt, and scattered spines; chloro-
plasts 2, laminate; width of cells 6.5u-10u; length 42-47u. Plate
I, fig. 2

Plankton in sloughs and ponds, Johnson County, April. (P).
Previously reported from New York.

The ecolonies of this species readily break down when handled
and in microscopical mounts the organisms frequently appear with-
out any colonial organization.

Order 2. OCHROMONADALES
Family Dinobryacea
Dixosryon Ehrenberg, 1835

(‘ells solitary or in colonial aggregates, free-floating or attached,
in the latter case the colonies may be sessile or furnished with a
stipe ; each cell inclosed within a more or less conical, campanulate
or evlindrical, transparent receptacle; in ecolonial forms 1-4 re-
ceptacles with sharply pointed bases arising from the mouth of one
receptacle, thus forming a diverging arbuscular aggregate; proto-
plast fusiform to ovoid, attached at the base of the receptacle by
a stalk, with 2 cilia of unequal length at the anterior end; 1-2
chromatophores, laminate, parietal and golden-brown in color; cell
content with several contractile vacnoles and a pigment-spot.

1. Dinobryon calyeciforme Bachmann

Smith, 1920, p. 73, PL 13, figs. 5, 6. Pascher, 1913, p. 67, fig. 103,

(fells solitary, adhering to the colonial gelatin of such Myxo-
phyeea as Microcystis; both receptacle and protoplast elongate, the
receptacle eonieal with a pointed base into which the protoplast
closely shapes itself; 2 laminate, parietal chromatophores; eilia
shorter than the length of the cell ; receptacle 5-6u(7n) wide at the
mouth ; 30-(35n)-40u in length ; cells about 25u long. Plate I, fig. 3.

Appearing rarvely in plankton ecollections from the shallow water

of a marsh in which many eolonial Myxophyce® occur during late
spring and fall. Johnson Clounty. (P).
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Class CHLOROPHYCE A
Order 1. VOLVOCALES
Family Volvocacez

Etporina Ehrenbere, 1832

l. Fudorine elegans Ehrenbere
Smith, 1020, p. 96, P1. 19, fig. 1; 1926, p. 166, Pl 4, fie. 3; Buchanan, 1907,

p. 79

Colonies spherical, consisting of 16-32-64 cells rather loosely
arranged at the periphery of a hyaline and gelatinous colonial en-
velope; cells spherical, sometimes with a beak-like anterior pro-
Jection where 2 cilia of equal length arise: cilia diverging from
one another only after emerging from the gelatinous envelope: one
cup-like chloroplast which nearly fills the cell ; pyrenoids several ;
cell content with one or two contractiles vaeuoles and an eye-spot,
all In the anterior region; diameter of cells 12-24u; diameter of
colonies H0-(100)-200n. Plate 11, fig. 2.

Plankton in open watering troughs, stagnant pools and ponds
in warm weather. Johnson County. (P). Dickinson County. (S).
I'ayette County. (F).

GoNtom Mueller, 1773
Cells arranged in one layer to form a quadrangular, dise-shaped
colony inclosed in a wide, hyaline, gelatinous envelope; cells glo-
bose or angular from mutual contact; 4-16 in a colony, biciliate,
with the cilia all directed the same way: one chromatophore, con-
taining a large pyrenoid; pigment spot present.

1. Gonmium pectorale Mueller

Smith, 1920, p. 94, PL 16, figs. 14-15; Pascher, 1927, p. 418, figs. 376-379.

Colony composed of 16 cells, forming a somewhat rectangular
flat plate, in which an outer series of 12 incloses an inner group
ot 4, quadrately disposed; cells 5-15u in diameter; colonies 25-90u
wide. Plate I, fic. 9

Plankton in small pools and ponds, often appearing with other
members of the Volvocaces in such numbers as to give a vivid
egreen color to small bodies of water.

Johnson County, July. (P). Story County. (Bes) (Buch).
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9 Gonium sociale (Dujardin] Warming

Collins, 1909, p. 132; Pascher, 1027, p. 420, figs. 3581, 355,

Colonies of four cells, 1‘Fllu'i;:!t'1}' 11];,[q=.1 within a narrow ;I(‘l:L-

T e e —— .

tinous sheath, so that a quadrangular open space is formed at the

center ol the croup; cells oval, f!-lf“!l long ; 0-1 l}l wide: 1'¢ﬂt*11i=3*

——

20-48n wide. Plate I, fiz. 5.
Plankton in a two months old aquarium, Botany Laboratory,

| University of Towa, April. (P).

————

Paxporiya Bory, 1824

R f]rrurflaffrid Mmorum lia1r}' [
| Smith, 1920, p. 95, Pl 16, figs. 16-17: Pascher, 1927, p. 427, figs. 387-a80. '
(fells rather closely arranced to form a hollow, H['h!'ririJ or |

“%'Iill'-i]-'le"."li':'.'__ Lree swimming t‘1l1llll}.’ 4-8-16-32 dn 'lv.i.‘.l-'-.]'ﬁ. *~‘-.1I'1'1I11!|t1-

i."l E._-,' o wide !_’i'l:|T.ll'!Hlla l'Tl‘nt']n[u‘; I'I'HH Py r"ii'-IIT!'I~ ;:!'ILHI!;H' from
mutual contact, with the narrow end of the eell directed mwardly ;

eilia 2, parallel from the anterior end of the cell to the margin

l‘rr I]‘]l' l"'_r]'~.'1'||~l[ln‘_ {hen ‘-.‘-.ulli'l_"- ']-l'\l'l‘l_“-lh':; 1 ey shiaped "E=I_'HTI|;:1---
[Winrlw- containing a basal p3 renold ; prement spot  lat ral mm the
;|'|i11-|'-|.n1‘ --|]+1[ . _‘ i |‘;:|-'1]r' ‘..":I'H_n'it-r-, _I]1'l‘11 i'l 11t !u’}_ the 1--|.;t'.*: *'-'|- 1'-!|!§ |

attachment ; cells S 16 in diameter; 1G-celled colon: 20 -1 wide,

liq-irt'nlllﬁll'lil-ll_ }. fle I'!']u*;IT!'Il lli‘ailéi-rll of each cell 10 the "”1'“‘“."‘--
oceurs frequently from May to August, All of the eells undergo
division at about the same time. I this condition the individual
cells. or dauchter coloniles, are widely separated In a celatinous

envelope of considerably greater diameter than that of a ecolony

in the veeetalive state.

Plankton in sloughs, pools, watering trouchs, ete. Often ap

1"".'1!‘-'_11;" T 1|~'11-~-~ ]:'lT[!hi'T'*- \'.iT.}: other Il'n'llﬁiu"!“x ot the \V olvocacea:.

Plate 11, fie.

Johnson County, July. (P). Dickinson County, (5] Stor

County. (Bes) (Buech)

PLATYDORINA Kofoid, 1899
1. Platydorina cawdatum Kofoid
Pascher, 1027, p. 433, fig. 303; Smith, 1026, p. 166, PlL. 4, figs. 4, O
(‘ells arraneed in one layer to form a fattened, horseshoe-shaped
"'4*'11}'. the cells [1~biT|11T1LF ;il?t'[Wl;ltl‘[}' at rieht angles from this
plane; the colon} twisted one-eighth of a turn from right to left,

ﬁlil'i'!l‘l]!lil'll ]n_\ a wide u’I‘l;lT;I:th 1'1'1'{1_'|u[|t*_ the [r-lﬂu*!'i_:»t‘ part of
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which is extended into 3-5 cauda; cells spherical or oblate spharoi-
dal, 16-32 in a colony, the outer row made up of 10-12 cells, sur-
rounding a central group of 6-20; width of cells 15-18u; length
15-20u.  Plate 1T, fie, 9.

Plankton in lakes, Dickinson County, July. (P) (S).

PrLeoporiNaA Shaw, 1894

Cells arranged to form globose, free-swimming colonies; the cells
disposed in one layer at the periphery of the gelatinous common
envelope, and of two kinds, smaller vegetative cells in the anterior
region and larger reproductive cells in the posterior part: one
large chromatophore in each cell, containing one to several pyre-
noids; pigment spot in the anterior end.

1. Pleodorina californica Shaw
Pascher, 1027, p. 449, figs. 407-412; Smith, 1920, p. 97, Pl. 17, figs. 1-3;
1926, p. 166, Pl 4, fig. 1.

Cells spherical, arranged 64-128 in spherical or subspheriecal
colonies: about one-half of the cells being reproductive and one-
half vegetative; diameter of vegetative cells 6-14u: reproduective
cells 6-34p in diameter; colonies up to 300 in diameter or even
more, 400 in some cases. Plate I, fie. 4.

Ponds, Mnseatine County, July. (P). West Okoboji Lake, Diek-
Imson | 1Hl‘HII_"a'. (S),

2. Pleodorina illinoisensis Kofoid

Collins, 1909, p. 133, fie. 18. FEudorina illinoisensis Pascher, 1027, p. 443,
fir, 404, 403,

Colony ellipsoid, soft, composed of 32 eells of which 4 veretative
cells 1n the anterior end are much smaller than the others, or re-
productive cells; vegetative cells 9.5-12u diameter: reproduective
cells 12-25pn long,  Plate 11, fie. 1.

Watering trouch. Johnson County, June. (P).

Vorvox Linnwus, 1758
(ilobose, free-swimming colonies, containing from two hundred
1) Th'li]*ﬁi!"l‘i of hil'i“:lh', ].:.']'ii'{']r]lL H}!hl'l‘ii';l]_ m*:rM. or lliHl*i[‘HI'm
cells, erowded in a single layver near the periphery of the eolonial
cnvelope, in some speecies connected to one another by protoplasmie
strands; one cup-shaped chromatophore with a single pyrenoid:
one minute pigment spot; two contractile vacuoles.




- a——

12 IOWA STUDIES IN NATURAL HISTORY

1 Volvor awreus Ehrenberg
Collins, 1009, p. 135; Smith, 1920, p. 98, P1. 15, 1ig. =.
(‘olonies spherieal, composed of 200-4000 cells, connected to one

;1[|w1'l|-"1' ]','* l’l""'!" i\smie SiI nds: auts colonies 4 14. arising irom

asexual reproductive cells; colonies dieeions; ocogonia o-J; antherl-
dia arising from abou! hall ‘he cells. each antheridium produe-
ine 16-32 antherozond VOl rrounded by a4 sSmootl wall :
dimmetd CLry ' ni . 1105 DN HOOw

{ i oy lrne | |JI o,
_I 1 I'M 1{r L A 1111 |

- Pl. 18 r, ]

' . 1 ecombposed of 400-2H00) . colls witl ‘
protoplasmie conl cctions, equipped with eihia whieil ate 2-3 times
the diameter of the cell in length; chromatophore bell-shaped, con
taining 1 pyrenoid; colontes dimelonus, oo0g nl Tid
illlllul l"|||.:. 111 the 11'1 e hiter colonies. of whien | g 2 10 wit
im the H!-! mother I‘ME--'--I'J vegetative Celis D=0 i 1ies

o ()-3000 (350u) n dhameter. Plate 111, fig. <
Il"lf'l‘ﬁl_ ﬁl]!!‘-",'T 11 '.I':“::.\ 'II:I_‘\' ]1

Smith, 1920, p. 98, Pl. 18, figs.

ll“":l*l'.i.'l"-- 'w";ll'l'll.‘.l, COTTIT S |]I of 20000 to 20 000 ¢ells, W ':':r! [,1-,,1 i

1’1:!~I51i" connections, MONECLIOUS and ll«lli\li}' I‘I'+*T.||.~1vr'1r1|~'. l'-."l!‘111|.'-

noconidia usualiy &; 2)-40) goronla, formed m one ¢ 1y QOspores

}rlnr"'u_".!'._ ".’.'.1."_ il .r;l',|".,."1 '!!Il"nl."'r'.'li'l_' "-.'.;:'il'l_"; ]_:'_‘-. ativllate '.I['l,til'i'T:Ill',’."*.

nner membrane gelatinous and « nite thick: antheridia globose, as

many as o in 4 colony ; veoetative cells 2-0ui ) imoeter s ooTonta
.'|!'-.~!i|.’ _'II.I|| .,| .l| LImMet el :_:.1'I { rll,'!:.‘ ',-',_', i"ill mn -E' imetel _1_1| ._._::I_Iill‘
._] 1;!1_ O ¢ I'i.['h' -""""|||':||-i -'H|| :.'I ']I':rlli'h'i"‘ oolon GOS0 .]||

diameter. Plate 111, fig. 3
]"IE“EH ;l'rl'E "l'”||_']'.' -II'-I'll"!-lr':\ l1tl'- |!1.".I-_ \1- :'l ,‘F','i;k_ 'I,I 'lll'li'
:"‘;1“['_\' [IHHHT:"--_ |]?-1_'-*~.| I|I|1Jl'.ll . I'L;;:-.l ite 'I"‘ll!ll:-._ '.i'rl.'.]ln.,l 1'\"5']"11_'-"51

County (Buch) Dickinson County. (P Sm ).

['amily Chlamydomonadace®

( "NMLAMYDOMONAS Ehrenbere, | Ras

(Cells solitary, ovoid to subeyvlindrical, free-swimming the

- — -
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vegetative condition; one eup-shaped chromatophore with a basal
pyrenoid: eilia two to four, arising from the same pommt at the
anterior end which may have a small but conspicuous beak-like
projection; pigment spot and two contractile vacuoles in the an-

terior end; eells frequentlv entering a resting condition, beecoming
inclosed with a copious gelatinous envelope, and then by repeated
cell division forming a palmella state involving an indefinite num-

ht&l‘ ol r'i":]*',

1. Chlamydomonas anglica Pascher

Pascher, 19827, p. 285, fig. 260.

(Cells quite small, elliptical or broadly fusiform, frequently more
strongly narrowed at the anterior than at the posterior end, both
ends obtuse ; memhbrane very fine, close, without an anterior papilla;
cilla rather widely separated in their points of attachment at the
anterior end, about as long as the cell; chromatophore usually a
band-like ring, either completely covering the cell wall or not, the
marging often irregularly lobed or incised:; pigment spot and
pyrenoids lacking: nuelens in the anterior end: contractile vacuole
(?): eells 7.5-11n long, 2-Tu wide. Plate IV, figs. 4, 5.

Plankton in slough, Johnson County, July. (P).

2. Chlamydomonas dinobryont G, M, Smith
Smith, 1920, p. 91, Pl 16, figs. 5-7.
Plankton, West Okoboji Lake, Dickinson County. (S).

3. Chlamydomonas Ehrenbergit Gorosch

Pascher, 1927, p. 204, figs, 142-144,

Cells oval or irregularly ovate, with the anterior end pointed,
one side frequently inflated and somewhat tortuous or more convex
than the other side; membrane delicate but very distinet, with a
conical anterior papilla; ecilia 1.5-2 times the length of the cell;
chromatophore eup-shaped, massive in the posterior part; 1, some-
times 2, rarely more pyrenoids in the base of the chromatophore;
pigment spot medially placed or to one side in the anterior end;
cells 14-26p long; gametes 8-11p long; zyegospores 12-16pn iIn
diameter. Plate 1V, figs. 1, 2.

tare in slough, Johnson County, July. (P).

4. Chlamydomonas globosa Snow
Collins, 1909, p. 129; Smith, 1926, p. 166, Pl. 3, figs. 5, 6.

(Cells spherical to slightly ovoid, without an anterior heak ; chloro-
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plast cup-shaped, dense in the posterior part, with a basal pyrenoid;
pigment spot anterior and nearly median, often Inconspienous;
2 cilia, one and one-fifth times the length of the cell : cell 8-10w 1n
diameter. Plate IV, fig. 4.

Shallow marsh water, Johnson County, June. (P). Dickinson |

!
|
' County. (5).

|
'_ 5. Chlamydomonas Snown Printz .
] Smath, 1920, P 01. Pl. 16, 1:;:*’. 0.10. {

Cells ovoid to ellipsoid, with an anterior beak ; ehloroplast mas-
sive in the posterior portion; 1 pyrenoid nearly centrally placed ;
leneth of eilin one and one-fifth times that of the cell; pigment
spot variously located in the anterior region, otten not visible;
| cells 6.5-81-(10u) in diameter; 10-15u-(17w) long. Plate 1V, fig. 6.
Plankton in shallow water of marsh, Johnson County, May. (P).

l“illlln}' Phacotacez
Pracorvs Perty, 15852
(ells flattened. round or oval in front view, bi-convex In lateral

view:; protoplast ovoid, surrounded by a thiek, dark-colored en-
velope which consists of two valves, one over-lapping the other
along the lateral marein: 2 cilia emerging through canals m the
anterior end of the envelope:; asexual reproduction by the forma-
tion of 2-8 daunchter cells within the envelope of the mother cell,
he dauchter cells lfht;lpillu ’fl_‘»' the Hl.'i*;'ll‘;lliinll of the valves of the
mother cell integument after the new cells have developed their
individual bivalve envelopes,

1. Phacotus lenticularis (Ehrenberg) Stein
Pascher, 1027, p. 358, fig. 325; Smith, 1926, p. 166, Pl. 5, figs, 1-3.
Cells ovoid, about 25u long. Plate 1I, figs. o, 0.

Plankton in slough, Dickinson County. (S

PreEroMONAS Seligo, 1556

Cells flattened and variously shaped as soon in front view, oval,
rounding with strongly flattened apex, or quadrate with the angles
sharply pointed and extending forward anteriorly and backward
]m:-»TL‘I‘iI.\I‘[}': Ill‘u'fn]llaﬁl hlllll,‘l'li.‘ill or ovoid, inclosed in a wide sili-
cified envelope, consisting of two valves which the winged and form
a suture along the lateral line of junction; one eup-shaped chroma-
11,'.1.}1;.11_1 contamnmg one to SI1X IF}'['L‘]IUiI_i.ﬁ - asexual 1'L‘[11'1_Hll11'1ir1|1 li}'
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the formation of two to four daughter cells within the mother cell
envelope; sexual reproduction by isogametes which fuse in pairs
to form a spherieal, brown ZYCospore.

1. Pleromonas acuwleate Lemmermann

Pascher, 1927, p. 368, fie. 330,

Cells 1 front view guadrate, a little longer than broad, the four
angles extended into sharply pointed processes, the anterior pro-
cesses directed forward and diverging slichtly, the posterior angles
extended backward and diverging: anterior and posterior margins,
between the processes, nearly straight: in side view S-spindle-
shaped, the two ends extended into fine points and curved in op-
posite directions, right and left; the lateral margins with three
widely separated angulations, the margin concave between the pro-
jeetions, giving an undulated appearance to the border; protoplast
quadrately rounded in front view, not filling the sheath laterally,
containing 2 contractile vacuoles at the base of the two lone eilia:
several pyrenoids and an elongated pigment spot laterally placed
i the anterior end; cells 19-33u long; about 18n wide. Plate V,
figs, 11, 12,

Plankton, Towa River. Johnson County, July. (P).

2. Pleromonas angulosa Lemmermann

Pascher, 1927, p. 865, figs. 332-336.

Protoplast broadly ovate (sometimes narrowly ovate) in front
view, with very broad wings which are rounding except at the
apex which is truneate and straight or nearly so, giving an almost
cireular outline to the cell; in side view elongate-fusiform to ovate;
(in some forms the lateral margins of the protoplast, as seen in
side view, have 2 widely and symmetrieally disposed angulations,
the side of the protoplast emarginate between the 2 anculations
and then suddenly tapering to the retuse anterior and posterior
ends) ; echromatophore eup-shaped, with a dense basal portion con-
taining a single large pyrenoid; 2 contractile vacuoles at the base
of the long eilia, and a narvow pigment spot in the anterior end.
Plate V, fies. 2.5,

—

Plankton in shallow marsh water, Johnson County, June. (P).

Family Polyblepharidaces

PyrammoMoxas Sechmarda. 1350

Cells subpyramidate or cordate, broadened and lobed at the
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anterior end : cilia four, arising from one point at the anterior end;
one cup-shaped, four-lobed chloroplast containing a single large
pyrenoid in the posterior portion: one pigment spot and two con-
tractile vacuoles usually present in the anterior region; vegetative

' reproduction by longitudinal splitting of the eell. p

1 !‘_-',I'r"'.".rﬂ:'-'Ir'I;r.JHJf','Hf.'_\ meonstans []IH]L{I’TTH
New Phytologist 19, 1920.

(lells small, subpyramidate, cordate, or subevlindrical ; anterior

e ———— =R

end truncate and sliehtly 4-lobed ; subquadrate in vertical view 1
| chromatophore with a single basal pyrenoid; pigment spot in the
anterior end of the cell, eloncate; 2 (3) contractile vacuoles ;
leneth of eell (8.81)-10-15; 7.5-10u wide; eilia 13-15p long. Plate
1, fies. 7, 8.

Plankton, Towa River, Johnson County, July. (P

(lass EUGLENINE
[Family Euglenacea
EvarLeNna Ehrenberg, 1555
Cells eloneate, fusiform, often spirally twisted; swimming by
means of a lone or a short anterior flagellum; cell membrane or
I!t'l‘i}ltihf soft and }-l;htit'. or somewhat I'i;:‘hf. olten furnished with
longitudinally and spirally arranged series of granules, warts, or
fine striations: ehloroplasts varied in form, dise-shaped and numer-
ous 1n some HI'f_"'-*l"“*. or }}.'ITU]-‘-lII.:l]J‘-'"iI and arranged to form two or
more stellate masses, (sometimes parietal, longitudinal bands)

m:m_'v ."-'.IHJJ“ }1:tI';JI‘|J}'1H11 '_‘I';liii.-i HE' ‘x':lj'}-:i:w -}:.'5[H--' O SOTTH Ti!nt-x Hll.'-‘-'

IRLYE flt 151[‘ 1O1TMm n[' 1‘;“‘.}]1-:‘ i-‘il"ﬂ‘ t'ih:'n. 0ol ]'11114_ one antel '.nt' .'Hi-] 1|'I"‘
other [Hrifi"'t'iul". ]i]:'II‘Jl_'ht Spol 1J-H.'LH_"=' [lf::lﬂi:_‘.' visible, .':sTl-!‘n“_T
l-:*-u‘wl ih T]H_‘ :11|T+-r"|nr !'EHI: one 1o *-ét".q-l'ui t'-|1.Tr';|4'1j]i- *,',—..-;.'..|.-a-

veeetative reproduction by longitudinal splitting.

1. Euglena acus Ehrenberg

Lemmermann, 1013, p. 120, fig. 200.

(‘ells eloneate-fusiform. trunecate at the anterior end, extending }
posteriorly into a long sharp eaudus; membrane with loneitidinal
«Fl'iiifi{ll‘:i‘. H-‘!"_‘i-‘iiHE]l about um'-‘fhilﬁl the h'll‘_"T]l of the cell: chrom-
atophores numerous, dise-shaped; pyrenoids absent: param) lomn
body rod-shaped: cells 140-180u long. Plate IV, fig. 7.

}]. 1- - S s @] = i ¥ .
]l'”!h:"rl with other Specles of E -'.-'_f,Il;f nit, ocCCUrring *‘HHH!"l"JTI!I"-'
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among filamentous alg® in small pools and ponds. Johnson County,

L 1

‘l,l: il '!.I 1, E.' ( .--:."‘.I. 1\\

Fualenag acutissima Lemmermann

o riorly into ng, sharp caudus;
114 Ii_" { 1T Ores many, dise =.!...||"1'4;. formine
{'['i}."" L L1l 1igh the le L of the eell: ,l"L'!III"|1 spot conspien-
ous, sub-anterior and lateral ; eells 123-125u(130u) long; 8-9u wide.
Plate IV, { 12

['-'1"1 ton I lowa ]:_".r'.". Johnson Co Inty «T'J!:'- I'.

Oceurring frequently in small bodies of water with other species

01 f..-'-"r"l* Nl 1 Irine warm weather

5. f,‘.'-:f,'fr! i (1 ¢ SES I'”'.!'!'Tllﬂ'f".‘

Lemmermann, 1913, p. 131, fip. 212

Cells elongate-eylindrie, or somewhat band-shaped, posterior part
usually eurved and ending in a short, blunt point ; membrane with

spiral striations: flagellum short; ehromatophores numerous,

dise-shaped ; pyrenoids not covered: paramylon body rod-shaped;
cells 85-150p long; 15-22u1 wide. Plate IV, fig. 10

[n mud and shallow water at edee of Iowa River, Johnson Coun-
ty, June. (P

Frequent among alew. (E).

1 I‘.ld',r’-"r- JILit .'rrr.'rrf-H‘H Hf‘lu*ﬁ'i;ﬂh_rﬂ'
Lemmermann, 1913, p. 125, fig. 18].
(ells elongate-fusiform, obtuse at the antermor end, [ilIll"[‘IlIE

enlly but rather briefly to a blunt point posteriorly; membrane
smooth ; flagellum nearly as long as the cell ; chromatophore a longi-
tudinal, flat band; no pyrenoids; length of cell 64u-(65-70u) ;
width (4u)-5-6n, Plate 1V, fig. 16.

In shallow water and mud at edge of marsh., Johnson County,

June. (P).

D, Euglena pisciformis Klebs

Lemmermaun, 1913, p. 125, fig, 182,

Cells rather small, fusiform, tapering rapidly into a bluntly
pointed posterior end; anterior end broadly obtuse; membrane
spirally striated longitudinally; length of flagellum equal to that
of the cell; 2 band-like chromatophores laterally arranged; 2 pyre-
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of a small pool, Johnson County, September. (P). Fayette County.
(W).

9. Euglena spiroides Lemmermann

Lemmermann, 1913, p. 130, fig. 194,
Cells eloneate and band-like, spirally twisted, briefly tapering
posteriorly into a shert eandus; membrane with longitudinal rows

of eranules; flagellum short; chromatophores numerous, disc-
shaped: pyrenoids absent; paramylon bodies round, small; cells
60-170u long; about 16p wide. Plate V, fig. 17.

This species is very graceful in its swimming habits, gliding for-
ward with a slow, spirally rotating motion.
In the shallow water of a swamp, Johnson County, October. (P).

10, FEuglena viridis Ehrenberg

Lemmermann, 1913, p. 127, fig. 189,

(ells fusiform, eradually tapering posteriorly to a rounded
point ; membrane with spiral striations; flagellum equal to the cell
in length ; pigment spot usnally visible in the anterior end; chroma-
tophore star-shaped, in front of the nuecleus; pyrenoid present;
paramyvlon body round or rod-like; cells 52-57n long; 14-18u wide.
Plate 1V, fig. 14.

Plankton from Iowa River, Johnson County, July. (P). Iresh
and stagnant water. (E). TFayette County. (W).

Lerocincris Perty, 1802
(‘ells ovoid, elliptie or elongate-elliptie, free-swimming ; periplast
rigid, frequently spirally striated; one flagellum; chromatophores
numerous, dise-like and parietal; paramylon bodies usually two,
ring-shaped and laterally placed in the ecell; contractile vacuoles
present: pigment spot usually visible near the anterior end; no
pyrenoids; either holophytie or saprophytic.

1. Lepocinclis fusiformis (Carter) Lemmermann

Lemmermann, 1913, p. 135, fig, 219,

(lells rather short and broadly fusiform, slightly constricted be-
low the anterior end, membrane thick, transparent with many spiral
striations; flagellum about equal to the cell in length; eell 25-dbn
long: 14-23n wide. Plate V, fig. 7.

Shallow water of marsh, Johnson County, June. (P).
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2. Lepocinelis ovum (Ehrenberg) Lemmermann

Lemmermann, 1913, p. 134, fig. 216.

Cells oval, with the posterior part suddenly tapering to a short,
sharp, straight caudus; membrane thick, with many spiral stria-
tions: flacellum length twice that of the cell; cell 30-38u long;
15-18p wide ; eaudus 6-Tu lone. Plate V, fig. 8.

Plankton in small pools of stagnant water. Johnson County,
July. (P).

var. globula (Perty) Lemmermann. Lemmermann, 1913, p. 134.

Cells nearly spherical, 20-27u long ; 16-21p wide ; flagellum twice
as long as the cell,

Plankton in stagnant water, Johnson County, July. (P).

Pracus Dujardin, 1541
(fells free-swimming, periplast firm, with longitudinal, sometimes
spiral striations; body of cell flattened, one side convex and the
other more or less concave, posterior part usually extended mto
a short or a long eaudus: one flagellum, arising from the anterior
end of the cell: chloroplasts many, small, or few and large; no
pyrenoids; pigment spot conspicuous in some species,

1. Phacus acuminatae Stokes

Lemmermann, 1913, p. 138, fig, 233.

(ells broadly ovate or subglobose, very broad in the basal part
which becomes suddenly attenuated to form a short, sharply pointed
caudus ; membrane with longitudinal striations; dorsal fold extend-
ing nearly to the posterior end; flagellum about as long as the cell;
two small paramylon bodies; about 25p wide. Plate V, fig. 9.

Plankton in small pool of stagnant water, Johnson County, July.

(P).

2. Phacus brevicauda (Klebs) Lemmermann
Lemmermann, 1913, p. 139, fig. 232,
Cell ovate to subelobose, the posterior part extended into a short
candus which may be sharp or merely an obtuse projection when
the candus is very strongly abbreviated; membrane longitudinally

striated ; dorsal fold extending nearly to the posterior end; flagel-

lum about as long as the cell; one ring-shaped paramylon body;
cell 31-35u long; 23-25u wide. Plate V, fig. 1.
Plankton in shallow water of marsh, Johnson County, May. (P).
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3.  Phacus longicauda (Ehrenberg) Dujardin
Lemmermann, 1913, p. 138, fig. 235.
Cells oval, tapering posteriorly, at first suddenly and then gradu-
ally into a long pointed eaudus; membrane spirally striated with

longitudinal series of fin nules; flagellum much shorter than
the length of the cell; one large, dise-shaped paramylon body; cell
85-115n long; 46-T0n wids the broadest place. Plate V, fig. 13.

Plankton in the shallow water of a marsh, and in small stagnant
pools. Johnson County. (P).

var. torfa Lemmermann. Drezepolski, 1925, p. 232, fie. 124

Cells somewhat longer and narrower than in the type, strongly
twisted into 2-3 spiral turns; cells 75-120u long, 40-50p wide. Plate
V, figs. 15, 16.

Plankton in shallow, often stagnant water. Johnson County,
-flll}'. (F).

4. Phacus pleuronectes (0. F. M.) Dujardin

Lemmermann, 1913, p. 138, fig. 236.

Cells ovate, broad anteriorly, tapering abruptly into a relatively
short eaudus which projects at an angle from the median axis of
the eell; tortuons just above the base of the caudus; dorsal groove
extending down to the middle of the cell; membrane longitudinally
striated ; flagellum as long as the cell or longer: paramylon bodies
1-2, ring-shaped ; cells 30-33n wide; 49 long. Plate V, fig. 14,

Plankton in shallow water of marsh. Johnson County, July. (P).
Common (E)

-

o, Phacus pyrum (IEhrenberg) Stein

Lemmermann, 1913, p. 139, fig. 245,

Cells pyriform, extended posteriorly into a rather long, finely
pomted caudus; membrane spirally striated, the striations formine
ridges which, as they pass around the eell, eause the marein of the
periplast to appear undulated ; flagellum equal to the length of the
cell; two large or several small paramylon bodies; cells 30-35u long ;
13-201 wide, Plate V, fie, 6.

In plankton eolleeted from the film on the surface of a small pool.
Johnson County. (P). Found associated with Euglena virides. (E).

TRACHELOMONAS [Chrenbere

Cells motile; highly metabolie, inclosed within a firm envelope
or lorica which may be smooth, punctate, warty or spiny: one




||!.'|1

WA




THE MOTILE ALGA OF IOWA 23

4. Trachelomonas armata (Ehrenberg) Stein

Lemmermann, 1913, 150, fig. 275.

Lorica broadly oval, not punctate but with a eirelet of long spines
at the posterior end; flagellum opening with a thickened rim bear-
ing a ring of tooth-like spines; flagellum twice as long as the lorica;
lorica 29-64u long. Plate VI, fig. 3.

Plankton from shallow marsh water. Johnson County, June. (P).

var. Stemmi Lemmermann, Deflandre, 1926, p. 690, fies. 314, 316,
322, 324, 326, 327.

Lorica as in the type, often larger, with an irregcular number of
spines forming a cirelet around the flagellum opening, the spines
variable in size; posterior pole with larger spines than with the
type or with a larger number of small spines; spines at anterior
end frequently truncated or obtusely pointed; flagellum opening
with or without a short eollar, which, if present, may have a denti-
culate or a crenulate margin; length of lorica without spines 37-
40p ; width 30-33n. Plate VI, fig. 4.

Plankton in shallow marsh water. Johnson County, July. (P).

-

D, Trachelomonas elegans Conrad

Deflandre, 1926, p. 526, fig. 67,

Loriea subspherical, brownish, rather thin, with fine perforations
and radiating, bristle-like spines; flagellum loneger than the lorica :
length of loriea 9-10p; width 8-9.5u. Plate VI, fig. 22.

Plankton from shallow water of marsh. Johnson County, June.
(X ¥

6. Trachelomonas ensifera Daday
Lemmermann, 1913, p. 154, fig. 304.

Lorica globose or transversely oval, smooth, with the anterior
end extending into a neck-like elongation, tapering posteriorly into
a heavy, long, pointed spine-like termination: cells 75-80p long.
Plate VI, fies. 6, 7.

Plankton from Iowa River. Johnson County, July. (P).

—_—

(. Trachelomonas hf.\.ﬂi“fff! 11}{'1‘1}‘} Stein
Lemmermann, 1913, p. 149, fig. 272.

Loriea oval, thickly set with short spines; neck short or some-
times wanting; chromatophores 8-10: flagellum 1.5-2 times the

length of the loriea; length 20-42u, width 15-26p. Plate VI, fig. S.
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9. Trachelomonas obovata Stokes

Deflandre, 1926, p. 698, figs. 423, 429.
Loriea ovoid, broadly rounding anteriorly, frequently somewhat
flattened at the anterior end, attennated gradually to the posterior

end which 1s somewhat rounding but narrowed; surface covered
with short, irregularly disposed spines, also with spiral striations
of fine serobiculations extend trom left to right; flagellum pore

rather broad, with a short collar, denticulate at the margin or with
a cirelet of somewhat larger spines; length 24-30p; width 18-19u.
Plate VI, fie, 21,

Plankton in shallow water of marsh, Johnson County, July. (P).

10.  Trachelomonas piscatoris (Fischer) Stokes

Lemmermann, 1913, p. 140, fig. 271,

Lorica subeylindrie, narrowed anteriorly into a thick neek whieh
is toothed or denticulate, sometimes spiny, at the margin of the
opening ; surface evenly covered with rather fine spines; flagellum
1.5-2 times the length of the cell; loriea 25-40p long. Plate VI,
fig. 19.

(renerally distributed. (E).

11.  Trachelomonas planctonica Swirenko

Drezepolski, 1925, p. 220, fig. 75,

Lorica oval to ovate, slightly tapering at the posterior end, ex-
tended anteriorly into a rather long neck which tapers from base
to apex, rim of neck smooth, or sometimes irregularly serrate : loriea
vellow-brown in color, finely but conspicnously punctate; length
of loriea 34.5p, width 18.4u; length of neck 6.9u, width of neck at
base 6.9, 4.8 wide at the top. Plate VI, fie. 15.

Plankton in marsh, Towa County, Mav. (P).

12, Trachelomonas Racitborski Woloszynska

Lemmermann, 1913, p. 150, fig. 279.

Loriea broadly oval, with rather stout spines in the anterior and
posterior regions: flagellnm opening with a thickened rim, but with-
out a neck ; flagellum up to 3 times the lorica in length: loriea 4010
lone - width :':“U. Plate Yl, fie, 13.

Plankton in shallow swamp, Dickinson County, July. (P).
var, punclata var, nov,

Lorica smaller than in the type: dark brown in color: finely but
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fimes tfurnished with a eirelet of spines of variable length, or at
times with a distinet collar ; membrane rather thiek, finely punectate,
brownish or yellowish-brown; stigma large; chromatophores dise-
like ; length of lorica 46-55u, width 36-39n. Plate VI, fig. 25.

Plankton in mars Joh County, June, (P),

17. Trachelomo volvocina Ehrenbere

-

Lemmermann, 1913, p.

Lorica globose, smooth ; flacellum opening with a thickened mar-
e, rarely with a short collar; flagellum length 2-3 times that of
the loriea; 2 pyrenoids; 7-21pn in diameter. Plate VI, fig. 18,

Plankton in a small |mu1 cut off from a marsh. Johnson 1'{”.11[1’_\'.
July. (P),

CryrroGLENA Ehrenbherge
Cells free-swimming, elongate-ovate, with a firm periplast; one
flagellum : two band-like f'iII'flIH.‘lfH|bf!“l'["‘\' extending lHl‘iil‘iH]I.]ill:l|]}'

im the cell; pigment spot in anterior end; nucleus posterior.

1. Cryploglena pigra Ehrenberg
Lemmermann, 1913, p. 156, fig. 300; Edmondson, 1906, p. 44, fig. 83.
Cells ovate in front view, somewhat flattened dorso-ventrally,
truncate and slightly notched or bilobed anteriorly, sides convex,
tapering to a sharp point; in side view oval; flagellum equal to the
cell m length ; eells 6-9.51 wide, 11-15n long. Plate VI, fig. 28,
Not abundant in Towa. (E)

TurBINELLA Deflandre, 1927
Tuwrbinella anigmatica Deflandre

-.-1

Deflandre, 1927, p. 74, figs. 805, 807, 808.

Cell spherical, gray-blue in color; contents granular, homogenecous,
mclosed by a turbinated envelope which is extended anteriorly
mto a collar-like prolongation and posteriorly into a somewhat
lomger, conical, hollow, straight caudus; sides provided with deep
furrows and ridges running eireular about the cell: membrane
rather thiek, hyaline, furnished with longitudinal striations per-
pendicular to the furrows: cell fﬂ-."ﬂilt n .]i;n‘nn*,pp; ;”1[}15‘-.;"![ ]ﬂ]l,‘.{;
candus 1“—':1!!# lone. Plate VI, fie. 27.

Detlandre questionably designates this eurious organism with
this nomenclature and places 1t near the genus Trachelomonas. Tt
appears In my plankton collections frequently in the spring and
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early summer. I have never observed the organism in motion, but
its peculiar shape and markings clearly identify it with the form
described by Deflandre (5). Drezepolski (6) also makes reference
to a somewhat similar form which he designates as Heteronema sp.

(Drezepolski, 1926, fig. 175). Sinee deseribing this species Deflan-
I dre has published a notice | Archives de Bot. 1:222, 1927) in whieh '
; he identifies the form as the eneysted condition of a protozoan,
J Podophrya fira, the life eyele of which has lately been followed out
| by 1. Penard.
y ['family Peranemacea
| NOTOSOLENUS Stokes
('ells firm, stronely eompressed, dorsally concave, ventrally con-
vex: two flagella, one obliquely directed forward and one trailing
flacellum: one laree and one aceessory vacuole.
i 1. Notosolenus apocamplus Stokes
Lemmermann, 1913, p. 172, fig. 361; Edmondson, 1906, p. 49, fig. SZ.
Cells ovate, pointed anteriorly, broadly rounded posteriorly ;
1 dorsal furrow narrow: swimming flagellum 1.5 times the length
f of the cell. Trailing flacellum one-half the length of the cell ; eell
6.5-10.5u long. Plate VII, fig. 9.
; Rare in ponds. Johnson County. (k).
: . :
| ExTosirHON Stein
‘ (fells rigid, with a firm periplast that is longitudinally striated,
ribbed or furrowed: two flagella with basal granule and periplast,
| one swimmine and one trailing; a mouth-like opening in the an-
terior end from which extends inwardly a narrow tubular pharynx:
one 1511'5.{(‘ and several ACCessory vacuoles.
1. Entosiphon sulcatum (Duj.) Stein

| Lemmermann, 1913, p. 173, fig. J67; Edmondson, 1906, p. 48, fig. Sl
Cell oval, rounded at the anterior end; periplast with 4-8 longi-
tudinal ribs: swimmine flagellum as long as the cell ; trailing flagel-
lum a little longer; pharynx long and tubular, reaching to the
posterior end of the cell; length of eell 20-25p, width 10-15p.  Plate
VII, figs. 12, |
Frequent. (E).
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AN1soNEMA Dujardin
Cells metabolie or firm, with a definite periplast: a longitudinal
turrow on the ventral surface: two flagella, one swimmine and the
other trailing; oral opening hack of the point of flagella attach-

1116 "|1_ 4 f Nl I | | V'Y \ll-l.l‘,'llill‘._;_‘: T||.1'.lll}."1l I.Ilt ?!ll' I,,i{-r}.it.
. Anas r acinus Dujardin
Lemmermann, 1913, p. 172, fig, 369; Edmondson, 1906, p. 47, fig. 78.

Cells firm, ovate, somewhat compressed dorso-ventrally; mem-
brane smooth or striated: the left side of the ventral furrow con-
spicuously swollen or extended: swimmine flacellum not as long
as the cell; trailing flagellum two times the leneth of the eell with
a thickened tip; cell 25-40u long, 16-22u wide. Plate VII, fie. 8.

Widely distributed in pond water. (E).

2. Anisonema ludibundum - W

Fdmondson, 1906, p. 47, fig. 79,

Cell oval, the two flagella attached back from the anterior end
on one side; contractile vacuoles several (or 1) : about 101 long.
I'resh water., (E). Fayette County, (W).

3.  Anisonema truncatum Stein

-

Lemmermann, 1913, p. 173, fig. 373 ; Edmondson, 1906, p. 48, fig. 80.

Cell firm, short, ovate; membrane smooth : swimming flagellum
equal to the eell in length; trailing flagellum more than two times
the length of the cell; cells 20 wide, 60w long. Plate VI1I, fie. 7.

Rare m Johnson County. (E),

PETALOMONAS Stein

Cells oval and flattened dorso-ventrally, conspicuously asymmet-
rical, often with curiously shaped processes: periplast firm; one
flagellum, arising from an anterior, ventral oral aperture; two

vacuoles, usually on the right side; nucleus on the left side.

L. Pelalomonas mediocanellata Stein

Lemmermann, 1013, P- 164, fige, 349 'l':q-i“u_uln!:-!all. 1606, p- 46, ﬁ;_{_ i

Cells broadly ovate, showing a furrow in the dorsal and ventral

view, dorsal furrow narrow ; broadly rounded posteriorly ; tapering
{

o a point anteriorly; the left side of the ventral furrow extended
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Haeella one verv short arisine from an openimg leading into a
aong [ 11X
] f}\ STN S ! '|r|‘]l‘1 J":
l ¥
! 0 plast ma jor flagellum one-hall
. v flagellum very short myvlon
by . Plate V11, fie. o
Emash w
(Class CRYPTOMONADINEE
Order CRYPTOMONADALILES
Ily Cryptomonadacea
CryprToMoNAS Ehrenbere, 1835
(‘ells naked periplast firm, Hattened dorso .M":';,.'L}', dorsal
I'Z1 ~ margin concave ; anterior end usually some-
wh e and bilobed: furrow passing obliguely over the an-
terior end and produeed mto a ecurved gullet lined with trichoeysts
r down into the posterior end: two eilia arising from the
the ullet : ehromatophores hrownish, parietal, nsual-
twio at the ventral and |i|-] 34l |r|'-.r"_';_1.=-: 2} IL'L“”]J '.'.“1}‘:[1]?"
three contractile vacuoles
5 { I [ itil [':'||!||IH|__'
L 1 i it | | 1400t P _-], '||:;_'_ Vi
L | with a eonspienous lip-like, lateral extension

1
the anteror end; two band-like chromatophores, parietal, on
PElL -r't_l_|'1 "‘]"-'.i!l"_r Ij['n;]ii: +'l'l|"~. :_’”-h‘“'ll I“H'._f-

0-2Ul de, o-18u thick. Plate VII, fig, 6.
In aquaria jars, botany laboratory. March. (P). Widely dis-

Family Chilomonadacez
CHILOMONAS I':J;I'l'n}rl‘l"_!'

‘ terally compressed, elongate-ovate in front view: anterior
end broad, with an obtuse lip-like extension at one side: IFL]H'!'HI‘.’:
posterioriy to a narrowly rounded end; two short flagella inserted
on the ventral side behind the pharvonx; nuelens large and near

he ceuter of the eell, 'or a complete deseription see Paseher
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W) i

]=:!I'.‘1”"! Margins and a truncate apex; 2= -'&!u‘-il!ﬁl.!‘.'ﬁ horns, shorter

and somewhat stouter than the apical homn, sharply pointed ; plates

with pores, reticulations and spines; length 05-400u. Plate VIII,

SOon Lount RF Y

LOIm I 7. r Scehilling, 1914, p 7. fir. 644,

L b ) 1O M P FIs0n y the leneth of thi
TN interion 0 . extendinge to the right « i LITn
i n lone 1oy the eenter ol e cell: left posterio
10I'm ustl 'l Plate V111, fe. 3.

Quarry pond; Johnson County, May, L

corma robustum ( Amberg) Schilling, 1913, p. 58, fig. 65d, boe

Cells wit elatively long narrow horns the left posterior hon

being narrow and sharply ;*'*érlfr-=§: length 270-310u, width 49 ol
Plate VIII, fig. 2.

Luarr) ]'H'I;'l: Johnson County, H" P

PeripinitM Ehrenberg, 1550

Cells subelobose or ovoid, furnished with a heavy armor coll-
sistine of a definite number of plates, s parated by narrow rarel
wide) ir;11!'~-;.l:;t'_\ hands hl,t-*h nre oiten r'!".:.--l. ' view I'ell
form : transverse furrow slightly spiral with projecting rims, divid
e the ceell nmto nneaual parts, the rin::Tl;l'“,! or anterior par being
lareer than the 51_‘-1m'.i||'|'.1 o1 posterior part ; '.-n?|.::T'.i'1"|1:i*: LUITO%
bhroad, i*_'-LTn-tlrl."tl_'_" up into the t‘]‘l‘ll"l':i for a short cdhistance ; [';llTH-'-'.
01 ”w l_'I-iT!II'i‘:L COILSISES O] eleven to ltourteen seciions ol ‘a‘-.!lit‘ll those

Hearest the dpes are -]."MI‘.'.I'. .:11~! s 1} ¢ .;i';l'.|:‘*~ "."“.! those 13‘i,|";--r~.”":-

the transverse furrow the |'I'l'i'I[L‘;Hl.'li"~. gometimes one to taree
mtervening ]r1.11|'~. on the -[nl‘m] HL+1|' I{THN.'I.'IZ- ks the El-h*I'-'.i!;lI'_1~
Irlnh'x_ }|_"-|H=[i'~.l't'.t Fi“1l.‘1]|:'} with seven ['l;l.T_t"k_ IWoO L':rl'l.'lj"l‘.‘.'li.ﬁ al the
t PN and  five i”"~1"lll‘_’|l|."ll“-a :liijnininu the transverse 1Urrow;
chromatophores numerous, small, disedike. brownish in color; pig-

ment spot usually not present.

1 Peridimium cinetum Ehrenberg

:“;Lllt”lh;', 1913, P 16, 1LI;_‘. b3

|

Cell globose or ovate, the epitheca and hypotheea of unequal
size. the former being larger than the latter; plates with pores
and separated by broad intercalary bands: total number of plates

.:] ol whieh |1 compose the l'[ll”:m':| iiHlI T l!li’ tl:n[ltl'[llll'h‘:l. |'l-l'“
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arraneement not symmetrical in the epitheca, the rhomboidal cell
not extendine to the apex but cut off at the top by the coming

together of two opposite apical plates, these two apieal plates and

three other :l.!':.-i'.'! Dlates mor 1H‘.\;Jh] the n[nl‘r::l] hiiil_* hultllii.ill'_l'

el -ﬁ-%'h Z L3 1@ 1 | T]n*m’ th't*t‘ :t]lii':tL [rﬁ.‘ﬂ.l‘*- one 1E¢'--
to thi ] 01 [1¢ f 1he ;Ili.'[l' at the vertex: 1o either
side o oicdal end 3 preecingnlars which meet a

large H-sided precingular oll the dorsal side; the longitudinal far-

row becins at the base ol the rhomboidal ;ri.'l‘t' and extends through
the transverse turrow to the [leH'T'IﬁHl‘ 1*||Il of the '-‘1_‘!.|; |nmft‘t"lni'
plates arranged according to the usual plan for the genus; chroma-
tophores brown ; eve-spot absent; length 45.8p, width 43.4p. Plate
[N, figs. 1-4.

Pond. Dickinson County, July. (P).

9 Peridiniem Marssonnn Lemmermann

Schilling, 1913, p. 45, figr. Ov.

(‘ells elohose to ovate, slichtly flattened dorso-ventrally ; epitheca
and hypotheea broadly rounding at the posterior end; individual
plates coneave, separated by broad intercalary bands with high
edoes; pores lacking; plates edged with spines which are more
numerous in the posterior region; total number of plates 18, of
which 11 compose the epitheca and T the hypotheca ; in anterior view
{he |<].=1."!:j.!' shows a decided Asymmetrry, with the rhomboidal
plate displaced to the left somewhat; to the left of the truncated
end of the rhomboidal ‘!-].'l'-n LS .'wil_:ni:'.rrf a laree G-sided dorsal
apical plate and to the right of the rhomboidal plate two additional

apileal plates, ane dorsal and one ventral, these 2 adjoming a lareer

dorsal ; !u:-':f jl':ali': b ]FI'k‘[‘i!I‘JiI]HI'*{ extending around to the 1:’:!‘5;1'
§ --‘i'i-"l{ |i+.g'~.;_|| ;1[-it';il [J|LLT(“, |H_Hi|=]"[:i[‘ [r];l1iI]~_{' i'lb]l‘-i];‘*-it‘i Llf 2 ].HI'L:‘P_‘

antapicals (of which the one on the left is larger) and 5 post-
cingulars; chromatophores dise-like, parietal ; length 47-50u, width
40-42n, about 32u thick., Plate 1X, figs. 5-8.

Quarry pond, Johnson County, July. (P).

Peridimium pusillum (Penard) Lemmermann
e, 1913, . 10}, ]II_f_'.'. 45,

vate, dorso-ventrally compressed : the epitheca considerably

ireer than the hypotheca; anterior end conical, posterior briefly
rounded ; plates with fine areolations and without intercalary
bands ; total number of plates 20, of which 13 make up the epitheea
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and 7 the hypotheea; the plating of the epitheca consists of a six-
sided apical plate at the vertex, joined at 1ts ventral margin by
a broad rhomboidal apieal plate, at each of its four lateral margins

| by a 5-sided apical plate and dorsally by a large, 6 sided precingular

from the ventral rhomboidal ;l]ril'i1| [1';“' extend on either side
| 3 Illum”lﬂlh which adioin the large 6-sided dorsal precingular;
posterior plating eonsists of two antapieal plates bounded by 5
posteingulars: chromatophores yellowish-green; length 15-24u,

width 13-20n. Plate 1X, figs. 13-16.
J Drainage Canal. Dickinson County, July. (P).

"l. f’! F'HJHH{.'--HH fir'flh_h'.i-r;f HS ."“"‘T‘r“l:I.

Sehilling, 14913, P. 27. fie. 41,

Cells elongate-ovate: epitheca and hypotheca of unequal size;
the anterior end cupola in shape, ending in a blunt pomt : the hypo-

theea shorter than the epitheca and broadly truncated with two
laree spmes at the posterior and a shorter spine on either side just
below the transverse furrow : ;.1”“,_% smooth on the upper sturfaere
| (or with pores): the zones between the individnal plates wide,
without striations: plates 20 in number, of which 13 form the
epitheca and 7 the hvpotheea; the pole of the anterior end formed
by the junection of four apical plates which are strongly i'!"”l”'“"'tr
two on the right and two on the left side, being coneave 1o make
a short horn of the vertex; on the ventral side the rhomboidal plate
lies between and adjoins two of these 4 central apical plates; dorsal
to the 4 central plates is adjoined another 5-sided apical plate; ex
tending from the rhomboidal plate right and left arve 3 preeingulars
which adjoin a seventh precingular at the dorsal side; the two
lateral precingulars being much larger than the others; the hypo-
theea plating consists of five posteingulars and two broad antap-
1cals; each of the two lateral |H.l'-1n']lt'__[1l|.'|l'~é and the two ;:|11;||rit':L1‘4
bearing a rather heavy conical spine; chromatophores dark brown;
pigment spot conspicuous in the longitudinal furrow; length about
331, width 26u. Plate 1X, figs. 9-12.
Slough. Monona County, July. (P).

o. Peridinium tabulatum (Ehrenberg) (lap. and Lachm.

Schilling, 1013, p. 24, fig. 38,

l‘t‘“:*-i. :'_':hl!“]'hi“ 10 Ovate, II;L11['111-|] n]il]‘_\tl-‘nL'I]1|'.|][}'; ”J'I!_' l'fﬁT]lr{'.‘i :ill-l
hypotheea of unequal size, the anterior end somewhat produeed
and tapering with two spines at the apex: posterior broadly round
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ing, without spines; the transverse furrow winding to the left and
r_'f:rﬁ::pit:1.1mn-'1' excavated, with narrow lists; longitudinal furrow
extended into the epitheea a short distanee; plates with reticular
markings and fine spines which are n:-nnaim:umw at the margin of
the theea; intercalary bands broad with striations; total number

of plates 21, of which 14 mak epitheca and 7 the hypotheea ;
plates in epitheca = 7 apieals, the rhomboidal cell joined at each
upper side by an apiecal plate; sal to these three plates are 4

more apical plates of which two are dorsal apleals and paired,
separating the other two apicals which are lateral ; extending right
and left from the ventral sides of the rhomboidal plate are 3 pre-
cingulars, adjoining at the back with a 4-sided dorsal precingular;
posterior plating consisting of two large antapicals surrounded by
five posteingulars, the precingulars at the side and the one at the
back being very large; chromatophores yellow-brown ; pigment spot
not present; length 48, width 43.5u. Plate X, figs. 1, 2.
Lakes. Dickinson Count ]HI El’_.n

6. Peridinium Westu Lemmermann

Schilling, 1913, p. 47, fiz. 53.

(Cells nearly globose ; epitheca and hypotheca approximately equal
in size; plates separated by rather broad bands with many strie;
theca with many tfortuous and branched lists; transverse furrow
conspicuously left-handed ; total number of plates 21, of which 14
make up the epitheea and 7 the hypotheca; anterior plating con-
sisting of 2 ventral, 2 median and 2 dorsal apieal plates which are
s0 arranged as to dappear crowded to the riecht of the vertex: from
the rhomboidal apieal plate, which lies ventrally to the other six
apieals, extend right and left 3 precingulars which adjoin at the
back with a large b-sided dorsal precingular, 7 precingulars in all ;
posterior plating consisting of two broad antapicals, of which the
one to the right is larger than the one to the left, surrounded by
o posteingulars, the dorsal posteingular being the largest ; chroma-
tophores brown in color; length of theea 44-52n, width 42.5-52u.
Plate X, figs. 3-5.

Drainage Canal. Dickinson County, July, (P),

7. Peridintum Wille: Huitfeld-Kass

Schilling, 1913, p. 45, fig. 51.

Cells globose, flattened dorso-ventrally, the epitheca usually lare-
er and more elongate than the hypotheca; armor strong, with fine
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PLATE X

Peridinium tqhulatum.

|_T-'l I.I.III'III!.

1 after Lindemani.

2 -antapical, t

1.-ventral

. Westil
3.-apieal § 5.-antapical,

4 -yventral (X 560).

(Gonvaulax palustre.

H_ L5I|'|'--'|l (X l‘,l'.l'l

7..ventral; S.-apical;

Hemidinium nasutum.

10 -ventral (X T30
12 yentral, after

]1."1'&{*:1['. Lo

alustre,

. Gymnodinium J

: r. ¥ -17.'51*1'”1'.. M-TLT:':{H

T LT

(< 600).

1, after Lemmer
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IHE FOLIAR TRANSPIRING POWER OF
THE PONDWEED (POTAMOGETON
NATANS)

A_\.. IJ, -‘:_*Li‘;i;l':

Ample experimental proof of the existence of a {ranspiration
stream in aquatic plants has been submitted by Sauvageau (10),
Thoday and Sykes (11), and Snell (9). Bergerstein in his mono-
graph on transpiration has called attention to the carly work of
Unger' performed in 1862 upon Potamogeton erispus and Ranun-
cwlus fluitans and that of Hoehreutiner® on Ranunculus aquatilis,
Potamogeton peetinalus, P, crispus, P, densus where they were able
to demonstrate water movement. In their measurements of the
water outeo, H}ll}' il jml‘li[-ll of the Ir].‘lllt Wias l'n'i}:hl}'{_”!l. [t was
necessary 10 use some reagent which would make the path as well as
the extent of transpirvation visible. Otis (8) determined the tran-
spiration of such marsh plants as Scirpus validus, S. AMCricanys,
Pontederia cordala, Saqiltaria laitfolia, Acorus calwmus, S pargan-
tum ewrycarpum, Typha latifolia, and Castalia adarata,  Of the eita-
tions given, there is a general agreement to the effect that emersed
plants transpirve large amounts of water. The necessary rapid move-
ment is conditioned by the extent of the leat surface. In the experi-
ments quoted the plants are not in theirp regular habitat but are
either decapitated or lifted from their original place of adjustment.
Both, however, show that uﬁntﬂ'iﬂtﬂinﬁlnﬂfwlI:urhih: [t oceurred
to the writer that it would be desirable to gain additional informa-
tion on the water relations of submerged plants. The resistance to
the passage of water should e at least as valuable, as direct readings
obtained ||}‘ met hods ;-111“]”}‘1-.] ]*l‘r‘fiu_:l_l':«l_'l.‘_ [t will he remembered
that this question of the resistance of leaves to transpirational water
loss was first substantiated by Livingston (4) using the hverometrie
paper, cobalt chloride, where the time in which It takes the blue
cobalt chloride paper to become pink when placed in contac with a

L Unger, F. Nene Untersuchungen iiher die Transpiration der Pflanzen,

Sitzh, (. kk. Akad. der Wissensch, Wien. 44:181-327. 1862,
® Hochreutiner, G. Plysiologie des plantes aquatiques du Rhone et dy de
Gendve., Rovoe gén, di I:-'[:I.!I.u‘l'ui'. SiZoNd-20G4, 1806,
6.3
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leal surface is eompared with the thme required to make a similar
chanere over a standard water evaporating surface, The original
method has been further elaborated and improved by Bakke (1)
and ]t}' Livingston and Shreve (6). The use of ll}'u‘r'n::!n-It'ii- paper

11 ‘Ill\'!w?-l'_['.ﬂlll.lu (111 ‘i Iran NIT ‘in-l; m,' III.'I[ITw i- --‘11*f'1+"".!_'*1iT].}' E":i-

miliar so that the meth d need not be 'Il"'l'|';i]'| d here, Retference
may readily be made to the original articles. In dealing with
Polamogelon nalans i clear from the beginnine that it would not
be possible to use the sa orm of apparatus to determine the time
required to change the hygrometrie paper from blue to pink when

]-n‘i_;_:-- ] l;l-i]l'1H[ _Hl:;'-'11-|| '_i]' |1.-\.i.‘4 ," Tllli'EftiTl:ﬂ' F !IF" to Measur {[-_r- T .];-,;! [:1-”;?1.“'“';_:
power of floating leaves,

the cobalt paper is attached to the leaf surface. In orvder to faeili-
tate matters, a special form of floating elip was devised where four
]Eil',‘.{l' corks, two tlat and two of Lhe usual dimensions were .'tHrJ'-‘][l'*l
to a regular cover glass foreeps by means of a thin copper wire. On
one of the ends a cireular dise of tin, 1 e¢m. in diameter was sol-
dered, so that the other end would ﬁl'lll]}' Press i'l;-_"_'fI!ETI the dise. 1f
a cover slip is inserted between the dise and the other point, the
cover slip will not be hroken but at the same time is secure. The
t'lip 1S SO :Hunxh'ql that it will float upom the water surface, (>ee
|'I_LE. 1). The construction is made clearer ]rj the detatled mechanieal
drawing (fie. 2). The possibility of using a cover slip in attaching

i'»il:.‘ill f'!1]|*|'i1|4' PEAPETSs 50 1|i':| neasuremerts ol T]I!' illi“;ll' 1I:ll|~]li['-

et e, T e —
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lng power might be made was first suggested to me by Dr. Shive of
the New Jersey Agricultural Experiment Station long before aetive

mvestigation on the fal transpiring power of aquatie plants had
heen tl ugeht of i 1] method consists In T.i!]-IiH_L’ d eover H‘“]} ;1“11
cuiting oul annulet vasher made from black Iln']!tlillf: tape so
that the outside 1s the sa as that of the cover m!]!r while the mside

[Mig. 2 Detailed drawing of construction of floating clip.

1S open so that a portion of the hygrometrie paper is visible, The
washer is glued upon the cover slip with the eobalt chloride paper
in between, One side is then free to come in contact with the leaf
;1!;:] the U’}l!.'*l‘ 18 [11“1{-1-1{-11 I-}' 1]11" cover H[i{l 'IH{'JT'. TIH_' cover .mli[]
with the attached cobalt ehloride may be heated in the usual way as
tor the regular method until the blue eolor is produced. The slip,
of eourse, 15 so attached that the covered [r*ll'fiilll faces upu'ul'ui. “}'
means of the floating clip the speeial form of cobalf paper earrier is
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held in place upon the leaf surface, and prevents it from being sub-
merged or wetted. At first the tripartite paper as recommended by
Livineston and Shreve (6) was used but later it was found that re-
liable results could be obtained by using the simple paper.

| The work was done at the Lakeside Laboratory of the University
1. of Towa durine the summer of 1923 and 1924, My thanks are due
Drs. Wylie and Stromsten for placing at my disposal the faeilities
of the laboratory. Polamog fan natans was chosen because 1t was
the most aceessible plant during the season of 1923,

In addition to the equipment specified, floating elips, and cobalt
chloride slips, it was, of course, necessary to have a means of heating
the papers so that the eolor would be ¢hanged from pink to blue,
For 1his purpose an acetvlene lantern 111'm.'~-f| very satisfactory.
Otherwise the apparatus and manipulations are the same as have
heen x{|}a:!=,}T1| o 1 Iu]'t,'x'iq|11~; work RR IR the ['.;.]];;r !r';ul,'»[!il‘i!.z: ]mwt'l'
of plants, A\ row boat which ean be securely anchored is another
prerequisite. The data as obtained are submitted in the following
table,

TRANSPIRING POWER OF THE FLOATING LEAVES OF
POTAMOGETON NATANNS.

Date \verage fohar

1028 Time transpiring power

July 12 | ;40 P.M. 0,505

July 12 4:00 p.1, (0,595
, July 13 5:00 A, 0,818
' July 13 0:00 AM. (0.545

July 13 2:-00 P\, (0.556

July 13 5:00 P.M. 0.758

1024
J August S SO0 AL 0,882

August S 2:00 P.AM. 0.750
I August 5 5:00 P21, 0 G8T
| August 8 1000 AM. 0.812

The data eiven for the foliar transpiring power of Potamogeton f

j natans for the years 1923 and 1924 do not show a great deal of devi- i
i ation. The highest point noticed in the data of the first year 1s at D
| pm. For 1924 the data from time to time do not diverge as much I

as during the year previous. It may be said that both sets of data :
| were taken on clear days when the evaporation power of the air was |
1 quite high. However there is not the variation experienced for F

for 1924 show no agrecment whatsoever hetween the highest evapor-

ation and the maximum transpiration. The maximum evaporation

Helianthus and Xaenthiwm by Bakke and Livingston. The figures l
1
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