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THE l\IOTILE ALGJE OF row A 
( r. \\r. PRESCOTT 

The 1notilc ulg,l' 1·011stitn tc a heterogeneous asse1nblagc of micro­
organis1ns, green or hro"·n, rarely colorle'is. There arc inelu<let1 
here those plant-like for1ns ,vhich, in the nor1nal Yegetative condi­
tion, n1ovc alJout hy n1cau;; of <lcfu1ite loeon1otory organs, either 
flagella or cilia. 

This report is haseu. upon a three-year taxonon1ic study of I o,va 
algre under the clirc(·tion of l)o('tor It Tt "\Y~·lic. P rofessor of Bot­
nn;,, l-nivcrsity of Io,Ya. It j.._ offered ,vith the thought that a uni­
fiC'rl tr<'atn1cnt of these organisms ma~ be ot' intrrc-;t to the biologist-; 
01 the regiou. 

\lanr of the s1iecics inclu<led in this paper have not been rcpoi-tc(l 
heretof<Jre from Io,va, an<l se,-cral are reported t'ron1 .t\orth .i\.n1erica 
a1,parently for the first tin1e. T,vo varieties in the genus Trachcl1J-

11101u,s ure <lcscrihPd :u; 1Hnv to science. (t l\ l. Smith ( 17 ) lists ninn 

species from the ( >koboji Region in J)iekinson Co1u1ty, I o,ra; Bu­
<'hanan (:2), l~dn11111<l~on ( i ) l~1,s11

~• (1 l, \Yilson (1!)), and Fink(;-.) 
it 1bei1· papt1·s r · 1r1l a 11nndirr (, · f 1..1 1'1 l':-;, 1: 1,111~ of "·hic·h ar~ ah;o i11-
' lnd,,,1 iuth,· n p th~ <1. )1. :--· uith (, 17 ) . Tl I nut,, of thPsP \\ork-
01 hn,, l c·n ~ll<'< q101;1tl••l \\ itl1 111., , -,.,·11 :--u thal 1 h · ])l'<•st•n t papr•r 
rr p ·c::-.t2ub: a sllrnn1a1~- of onr kno,\·lc<lgc of these forms in l o\\''l 

fr,11n a taxono1ni<· vie\\ point. It is hope<l that this report \\'ill stin1u­
lat<' 1ntere,t in th<' n1olilc algre of the rrg-ioni cspP<· ially in 1hr \ rol­
Yo<·alcs and f) iuoflag-cllahc. 

The taxono1nic sc-hen1e en1plo} C(l hcrr is adap tc<l large ly fro1n 
1h,• t1·,.1tis1-s of Sn1ith ( lj), \\"est ,111d FritsC'h ( 1~) . and P a'-'<:hr r 
an•l l c111111t11n1a11n L1~ ) . 1he l:1ttc•l' f111· tlH· Flag t•1l a1:' L·spr<·ial­
ly. t 'olnrless fonns. <·111scly rc:la1ccl to thr: 1·hloroph~·ll hC'aring 
H.i~vll, I<'-... ,11·1· illelurh•d lt< •J·P. 

[n t; king np 1111· s(•\ c ral ;>prt·ics. a t·it ation to illl antho1·itati\·" 
d,·-...<·ripti11n an,l fi:i,un· has Ii en gi,,·11 aftrr eac-h spc·1-ili<· narnr. In 

1 lie r·ase of the forn1-; \\·hir·h I lia,·e p(•rso11ally st tt(li<·d a hricf <lc­
~wription is inelu<le<l. :For son1c of tl11· s[wr-ics whic·h I have not 
sc<·n it has bern thought best to !._d,·p a synopsis 01 taxononli1· 1·har­
a1·tt>r" a,lapte<l frorn authoritati,·c dc,wriptions. '\Vhf're 1nrasure-
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n1ents arc- ru·oril('cl the fi!.!:tll'l'" !!iy·•11 in pnrcnthes<'S lwfnre or after 
1 he r nugr of 1li1n1·11sic,ns in<1i<'atc n ,·ari,11 i1111 frn1n 11\0 siz<· nsnall>· 
reJHll"(f',l for the s1w<•jp...,_ Fi!.!:lll"l:-. i11 T•• r I the...,cs ,Yi1 hin the ran!.!:e 

of clin1cnsi1H1s indil'al a siz1~ '"hi<'h appe.irs tn hr t11r n11l .... t 1·11n1n11 1n 
i'111· this lC'gion. Foll1l\\'ill!.! the• 111·:--.1·ri1 ti,c n•rnarks. 1·oll<•1·tion an,l 
di. t I ihution <lat· \\ ill hr follll•L TIH' 11;1111,·-. of tltr 1·11ll,0 <'tor" arr 

giycn in p;11-cl1the,1':--: ai'tPr th 1 11:1.nir• 01 1hc 1•ot11tl> fr(lrn "·ld<·h the 
sp<•1·lt s h:1..., l1C"ll 1rp11rte,l. 1f)11' p:q,c·1, ut' th< \,11rk<'rs "hieh g-,i_,l' 

c·,ilh· ·ti, 11 ol:11.1 f r l,1\\fl al!.!:,, ar li:<11 ,l in tht' a •1·11111pan> i11u liihli­
n~raph_· . .i\l l r· iatinn 01· the• <101l •r.t11r-., · 111n11's .in· :t..., follo,r,: 

H1•-;-;1 y 

Hud1:i11nn 
Ecl1no11dso11 

\\ 1],;i,11 

r 11t•s Fink 

I l1n1·h l l)l't'Sl'Ot t 

l E 1 ~111ith 

( \\ I 

I ) I' ' I I I \ .\ l i . \ < , ' '. r 1 ~ \ I 1 \ I l· ~ 

1-'.i 1 1 i 1 y Euhyn1cno111onadace:-E 

~\:--CtH\ Ehn'11lw1!.!,·. J-..:;--: 

1: 
p , 

~) 

I ',.JI, hrn 1,II_\. P.'· ri 1·on11. 1n,hal1•I) · 1 r.111~1\d iH '..!l .J,. ,c• 1,r nl,111 ·!·-

0\ 1Jid. -.;\\int111i; <• 1•11lo11i1,, \\itli tl11• J1a11t1\\1·r pat· nl tl1· 11 II 1'1"'1·1-

<'•l to\\;1nl thC' ,., Ji1<·r of the 1·()]()11.,: g·pJ;1ti111,u, 1.:11\<·l,11"' ,1.nltin!!: 

th<' ,,111C'r :11,d l,r0:1<1C'r part ot' 1hc <'1 II firn1 all l u1·11i,hr,i1 \\ ilh 
shn11. spi11<•-lil;1' prnj, ,·lion:--:, Ill' 1'<·ti1·ula! i,111, ,nlllL'I i1111•, 1111th : 1 \\o 

1•ili:1 111' (•q11al lf'll!..'.111. ari,in!.!. i'rn111 1110 .111t,·ri11r P11cl: 1·'11'11111, t,1ph11r1 s 

t\\'o, pari,•1al. 0!'11•11 \tT>. d,•11"1': 1',\!' sp111 la1ki11'..!·. 

1. ,'sl/1/11/"I/ 111•1 /111 

l.l • - ''l ,• •1 . . . ' . 

• \11tPri,,r !'ltd nt' 1TII-.. t111·11i-..l11·,l \\itli '-jlill!', \\) i,·l 111:1, he• t'\:-

t r1•n1l'l.1· sl111rt :111,l hh1111 1,r l,111°,·1· ;1n,l 11,1i1t11•rl: ,l1.1111t·t,·r 111' 1·1•l's 
,--.-1,p; !1•11!.!,llt :!Of :'n :~:-,11: cli:11111·!1•1· 111" 1·t1ln11il's ](Ill :_!011 :!~1(1\11 

l 'l.1111 l . fi!! 1 
Ph,' J .. ll !'1, Ill ,l,111 1•1 ';11 ,l ,. l k, .Jpl11 ~11\l ( 111tlil_\ ,1111 1 1', I p 

l'l· ,l,',n1 1· 1·••111 \'. c•,t l 11 .]i.,ii k1·, lli,·! · 1 •HI ( \,11·ii ..• inl.·. I' 
Thi" t'ol'lll ni'f<•Jl ,ljljl("tl', Ill !.!.J,•·11 llllllllll't·, 111 --l:t!.!.71:11 t \\:tlPl' dtil'­

i11!.! \\ ,1 l'lll \\"I ;11 lll'l'. 

-
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2. S y1111 ra -1dnnisii 8mith 
Rno.:i!',·elt \Yil 1 Life Bull. :2, Xo. 2, 19~4. p. 136. P l. 5, figs. 4, 5. 

<'e l, rather loosely arranged in c;pherical or suhspher ical colonies, 
elong. tP-pyriforn1 or ·lub .J ed. the inner end ~nbacute, the apc>x 
roun ed he l'in~ 1 ,, hor1 hlunt, and scat tered spines; chlor o• 
plast _ I minnt ; i\ i 11h ·ells 6.5~t-10µ; length 42--!7~t . P late 
I , fitr _ 

P L 11klo11 1n ,;J, n~hs .inil pon<ls;, ,Johnson Coun1y, ... :\ pril. ( P ) . 

P rr, ious ly r<>pul' t(' 1l frorn NC'"-' 1~ ork. 
The eoluuic" 0 1 this speeies readily break tlo\\"11 \\·hen handled 

and in n1icrosr.op1ral 1nounts the orgauisn1s fre11uently appear \Yitlt­
out any eolonial orga11ization. 

On1cr :2. <> ( '1Il{(),Jl()~ ... \l) ... \11ES 

Fa1nily Dinobryacere 

D1~0BRYO~ Ehrenberg, J 83G 

< 't•JI...; c;olitary ur in colonial aggregates, free-floating or a ttached , 
in the la ter rasc the colonie<=i may be sessile or furnished ,vith a 
st ipe; eac•h cell inrlose<l ,vi thin a more or less conical, campanulate 
or ,·ylind ri,·al t1·ansparent re<'cptac•lC'; in r olonial form..s 1-4 re­
<·epta<·les ,vith sharply poin ted bases ar isin g f rom the mouth of one 
n•c·eptaC'lr. thus forming a diYcr ging a r huscular aggrega te ; proto­
plast fu,iforn1 tu oyoid, atfa<·hccl at the base of the receptacle by 
a stalk. ,,·itli ~ <·il ia of unequal lt•ngth at t he anter ior end ; 1-~ 
c·hron1atophorcs, lan1in~ite, parietal and golden-hro,vn in rolor; cell 
c·ontc·11t \\ith sPy<·ra l <·01itraf'tile ,ac·noles and a pigment-spot. 

l . I) inubryon C((luciforni r Bachmann 
S11utl1, 19~1), p. 7:\, Pl. l:J, figi:i. 5, 6. Pa:;rher, 1913, p. 67, fig. 103 . 

< 'ells solitary, adhrring to the colonial gelatin of snch 1\[yxo-
1.J1:,1·ra• a-, Jl irrocysfis; both r ec·eptacle and protoplast elongate, the 
rt•1•0pta1·le eo11i<•a l ,,·ith a pointed base into ,rhich the protoplast 
<·losely sha.pr, itsp]f; '.2 laminate, parietal chromatophores; cilia 
,hnr·tc-r than the l<>n'..! l h of 1he cell ; r ecep tacle 5-6~l (7µ) ,vide at the 
111outh: :~O- t T>fl 1 -Hlf~ in 1Png1h; tells about 251t long. Plate I , fig. 3. 

,\pf 1<':-l l'i11~ rarely in plankton C'ollcctions f rom the shallo,v \vatet' 
of a n1ar...;h in ,,hith n1an y <·olonia l l\I yxophycere occur during late 
spri11g and f;tll. .Johnson (' 01111 ty . (P ) . 
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THE l\IOTILE ALG1E OF 10\V.A. 

Clas~ CHLOROPHYCE~ 
Order 1. ,~oL \TO CALES 

Faniily V olvocacere 

}~rnnRI \ I~hrenherg. 1833 

1. l '..'uclori11(1 clcgans Ehrenberg 

!J 

Smith, IU:.!O. p. tl{i, Pl. l !l, fig. ; 19~6. p. 166, PL 4, fig. 3; Buchanan, 1907, 
~" p. , . 

(iolonies spherieal, consisting of 16-32-6-::1: C'clls rather loosely 
arranged ,1t the veriphery of a hyaline and gelatinous colonial en­
velope; cells spherical, sometimes ,vith a beak-like anterior pro­
jection ,vhcrc 2 cilia of equal length arise: cilia diverging fron1 
one another only a f ter en1erging from the gelatinous envelope; one 
cup-like chloroplast "·hich nearly fills the cell; p~ renoi<ls several; 
cull contc11t with one or t"·o contrartiles vacuoles and an eye-spot, 
a 11 in the anterior region; dian1eter of cells 12-24:~t; diameter of 
cnlonic" 50- (100) -:200ft. Plate II, fig.~-

Plankton in open " ·atering troughs, stagnant pools and ponds 
in ,\·arm ,veather. Johnson County. (P ). Dickinson County. (S). 
I•'a,rette County. (F ) . 

(}0~1ur.1 l\Iueller, 1773 

( 'ells arrange(1 in one layer to form a quarlrangular, disc-shaped 
colony inclosed in a wide>, hyaline, gelatinous enYelope; cells glo­
liose or angnlar frnn1 rnutual r-ontaC't; 4-16 in a colony, biciliatc, 
with th • <· ili.1 .ill cl11•pc·t1•d th1• -..;11110 ,,ay; onr c·brornatophorr. eon­
t,1ining a large p~·rcnoi1l; pigment spot pl'esent. 

1. Goni1on pccforale l\Iueller 
Smith, Ul:JO, p. 94, Pl. 16, figs. 1-1-15; Pascher, 19:37, p. 418, figs. 376-379. 

< 't ,lon~' con1poseu of 16 cells. formiug a some~vhat rectangular 
tl,tt 1,lal l. in \\hi1·h nn outer ,cries of 12 inclosrs an inner group 
of -!, cptaJrntely dispo<;ed; cells 5-1:'5!,t in diameter; colonies 25-90~t 
,, id('. Plat(' I. fig. 9. 

f>ln11kto1t in small pools an(1 pond!), often appearing "ith other 
n1t•111 lH'I', of the \~oh·oc·a<·('t~ in such numbers as to give a vivid 
green eolor to ,111:il I hotlie-., of \Yater. 

Juhnc;on Count~-) ,July. (P l. :Story County. (Bes) (Buch). 
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.. -- (:011i11n1 soci11lc t l)ujar<1in 
Cnllin~. lf1tl\l, p, l~:!: PasrlH'r, 19~i. p. 4~0, fig$. :\Sl, 3'-:!. 

Colonic-.; of four rel\,, erueiately plaerd ,,·ithin a narrO\\' geht­
tinous "heath, -.;o tl1at .i qnaJrangular open spa<'e i-.; fnrn1ed at the 

center ol the group: C'ells 1nal. 9-:20~t long: ~-1-l~l \\ille: colonies 

20--1"-ft ,ri1lr. PlatP I. fi!:!'. "· 
Pla11ldon iu a l\\o n11H1th-; old a11uar1un1. I~otany Labnratur)t. 

l·ni,ersit~· llf ln\\:l . .t\pril. (P). 

1. I',n1cl11ri,ur 111or11111 Dory 
~ h 1<1') (- Pl 16' ti' 1· 1- 1> I 1<19 - 1()- fi ., ~- "SC't , rn1t , • :.t. p .. 1.,, . , ~!<. b , ; ase irr, . - , . l'• -•. l!~ ,>.,, " •. 

( ',,11.., ratlH'l' <·lo'il·l,· a1-r,1111retl to furn1 a hullo\\·, .._ 1heri1·nl t1r . ~ 

sul1spheri1·al. t'l'ec "" i1n1ninu- colony 4 .:-;.1G-3~ indiYi<lu,tl-.., ,u1Tun11tl-
CLl hy a ,vitlc !.!Clatinons l'll\ elopr: c:ells pyrit1,r1n. an!.!;nl<tr i'rnn1 

1nntu.il 1·nnta1·t. ,, itli the narrn\\' e1Hl of thl' cell tlirC'<·tc><l in,,artlly>: 
eilia :2, pa1.dlc-l t'rotn th<• a11tPrior c1H1 nl' tlu' 1·01l to th1· n1arr,.i11 
of th<' r.11,rdo11a. th< 1l1 \\iih'ly ,li,·1·r!!ill": l r.up --Ji.q,cd l'hrQn1, l a~ 
pl1n1•e c·ont;,111i11!.! ,1 hn-.ul 1'> r1'n11ill~ 1 i~1n'J11t ,p t l.11 1,11 in ht'· 
. 11t1 rin1' 011<1 :! 1 11 lr.1i·til1 , •a\.'nn\p,.. .i1tst IH lltl.lll h. tho pnh\i of 1•ili::t 
,II t 1c·h111P1ll ~ c·,•lls s \ li!t in , liatn<•1i>r ! l 1i •·<'llt-1l 1•nl11llJ :,'.t l--;l;1Jt wi11"~ 

l:1•11rn,l11<· Li1111, by 1h1 l'{'jll'.tl('d ,lh isilllt ti (st<'h 1•ell i11 1I (\ 1•t1l111 ~•. 
1w1·nrs ft'cqur.ntly 1 ron1 ~lar to \ ugust. .-\ 11 uf tt10. <·1•lls ti111l<•1•~,i 
11iYision nt ahnnt the same tin1e. In this C'ondition th11 indi,ti,lnal 
1·ells. nr 1lan!!.hter C'olonir ·. are \\' it1r.ly sc-parate<l in ,1 !.!'.elntin1) 
<'ll\cl1,pr Pl (•1111,itlc>n~hl., !!!'I' t!i>l' il1:n11ct<'r than thal c,f a <'\1101 

lll 1J1,· \ (1 11 I I i, :-.t ·1111 

PL111k in ,loll'c.!h,. pv11l . t'l'Ul!! l l'il\H.d1s. 1111', ( 
Jl(hl':11'! ·n .\1m-..0. ll\t1nhc1, th1 \'() 

PL1tc I l. fi'..! 't --~.,.. •....-
.J ihn,0J1 < \11111t_v, ,1ul>•• { P ). 1111 .* ) ~ 

< '1,n1 t~ Bvs ..... ~- ' 

P1 ,\'T:YDoRIN' \ h.ofnid, l 01
) 

1. [>/,,( 11,luri11r1 L(111tlat1n11 h _ot1lid 

Pa•• h1'r, J\1~-:-. p. I":'. ti,! :-l't ': ~ntith. l!1~1i . I' ltif, I'l. , f r: 

(', Uc-. rr;111'!e<l in one lil>'f'l' tn 1• ,nn a 1L1t' cn1 tl 
poi 11111Hf a 1 t t..'1'11 '1 l t ' ~· ·1 l'i !.!'h 1,1\011~. 1 1 s 

1 , la n 1 • • t 1 1 1' \\ --..tt 11 Ollt'•l i!.!'hth t I ,1 tl\1'11 

l:i1°1l1n1s rJ1 th~ 

-

... 



TIIE l\IOTILE .A.LC¾~£ OF I OW~\ 11 

" ·hich is exte1Hle11 into 3-5 eauda; cells spherical or oblate .sphreroi­
<lal, l G-3'.2 in a colony, the outer ro\v made up of 10-12 cells, sur­
r(1n 11Ji1:g ;i 1·t·11trnl group 0f G-:20: ,ridth of <:ells 1G-18~t ; length 
1G-20p P latr II, fi!..\·. fl. 

P lnnktc,n in Likes. Ih,·kinson County, J uly. (P) (S). 

P 1,1-:uu, ,dX.\ Sha,,·, 189-1: 

Cells arr:111getl to form glohose, frcc-s,vimming eolonies: t he cells 
clispusrd in oHe layrr at the periphery of the gelatinous common 
l'l1YC'lope, and of l ,vo kinds, 1'maller YcgctatiYe cell:-; in the anterior 
region a111l lar!!el' rcpro<lnctiYc rells in the posterior part; one 
large l'hron1atophorc in earh cell, containing one to seyeral pyre-
11oi ,1...,; pil!n1e11t ...,pot in the anterior end. 

1. J>/rodorina californica ~haw· 
P as«'l11 r, Hl:!-;-, p. •ti~, fi~:-. 407-41~; R1nith, 1920, p. 97, Pl. 17, figs. 1-:1; 

1 fl~ti. p 1 fiG, Pl. 4, fig-. 1. 

< 'ells spherit'al, arranged 64-128 in spherical or snbspherical 
1·uln11ics: about one-half of the cells being repro<luctiYe and one­
half ,·c!!ctatiYe; dian1etcr of vegetatiYc cells 6-1 -l-ft ; reproc1uc1i,·e 
eell-- (i .'.J-1-it in din1nctcr: colonies up to 300~t in diameter or CYCn 
111010, 400ft in so1ne r1srs. Pla tc 11, fig. --1. 

Po1 (1:-:. :,\f11st'atin0 C'o1111ty, .July. (P). \rest ()kohoji Lakr, J)i<'k­
insqn <'011111,-. 1:-; )_ 

• 

( ,\li11,-, l!H)'l, p, 1.:::. fig;. 1 . Eudorina illinnisrnsis Pasc· lwr, l!l:.!i
1 

p 11:l, 
fjg. ltl I. 1 ►."j, 

C\)!1111., Pllipsui(l, soft, r•on1posc<l of 32 rcll-. o f \Yhi<·h --1 YC!!etative 
1'('lis ill lhl' ant(~rior e11<l arc n1nch sn1aller than th<' other:-., or re­
p:i 11 lu,•tivc' (•Plls; ,·e~<>tati,c c·ell-.; 0.;5 -12ft cliameter: rcproclucti,·e 
,·1 ]l.., 1 :2~:2;,fl Ion!!. I)la te I I. fig. 1. 

\f.it<' 1 in!.!· tr ► ll'.!h . .J11hnson ( 'n1111ty, .Jnnc. (P). 

\' < 11 ,·11x Li nntt'll'i. 17:>,~ 

<:I >l>,1-.r. t'1·( ('.,,, i1n 1in~ ,·ol11nics, 1·011Jainin~ fron1 1wc, hnndn,,1 
l• tll •lhUt1ds ol h11·iJ1:1 i' . )•~ l'it11r1n, sph1·ri,·:il. "' 11jd, or dis1·ifnnn 
'Lil'- . c·r 1\11lrd in d in~le. L1y0r lll·:1 r th~ ] ► < riplH•1·,v nf th<' r·olo11i:1 l 

eµ: •1 lH. in :,.,(iTIH! "IH't'il's ,. • 1111 <'ll' l tu Oil<' :111u ' lil·r by protoplasn1i(' 
" 1·n11d-: ~ Ulll ' 1·t1p-,h:q,l'<l ,·h1·un1ntuph,1re "ith ,1 sini,rle pyrenoid; 
< c n1 n11t0 pitntPnt -.,pol; I \,o ·011t 1·a,·t ii~ ,·a(•uoles. 



1. 1·011·ox "11rr11~ I~hrcnherg 

(\Jilin,-, li109, p. 135: Smith, Hl~O. p. 9s, Pl. 1 '-, fi:!, ~-

( 'olonic.._ spheri<•al. c·on1p1h<'d u!' :20(1-4000 1·1'11'-, ,·nnnectcd to one 
anuthcr J,y protn1,la:;n1i1• stran,ls; anto1·11lonies -1-1-1. a1·isin~ fron1 
a-;exual l'C'prudu1·l h l' 111,Jls; 1•1Jlo11iC's din•einns; <11)!.!0nia :~-9: ,n1thcri-
1lia arisin!! f1on1 ahot11 h~ilf of the l:f'lJ-;, <'1<·h a11tlH.:ridinn1 produc­
ing lti-:t! an1IH•1ozoid,; zy!!111c· !inr1onnd,,,l hy a ,n1outh \\'ail: 
dianH·tr•r of Yf'~L'lt1tiYC' rcll-; :,-!'!l; ,liarnc:trr of r·ol<.1ni1" ~ll0-(400~l)-

(i~ll!f. Platt• 11 l. fi::r . 1. 
Pnn1l-; .. lohn,1111 < \,u.nty. ,lltl:,•. P ) . Pla111-.ton in l) ickin 0,1 

(\11111\Y lak", ,lul~•. (I') :). 

l \'ol1.•v.t 11(111011a < ,. t'\l. ~1nith 

~niitb, 1 !l~O, p. !\.•, l'I. 1s, fl~. 1. 

( \,loni1.:-; :,,[,hl'ric,d. l'OJHJH1,1•1l ol' -100.:2-lH) .. \ubo,o <'rll-... \\itl1111 

protopl,1s111i1,; l'!lllll<•1•tiQ11s. l'f!lliJ•ltl',L ,, ith ,·ilia \\liJ1•h are :2~ ti1n<'! , 
th<' tliu1nP l"I' ni tJ1c (·1•ll in ll1 n•rtl1; ,·h11i1111Lopho1-e h<'ll•~.h q,, ,1, l'On-

tai11 j1111 1 l')'l'• 1111itl i 1•11ln1 i ,.._ dio·,•1011 I I lf?OUiU ;J.Ild authct'i li· 
1 ,111id 111tl) ~11 he 1ltn1•" t r 1, Int ir,-., o! , hi 1 lb r 1u 3-1 I w1U.1-

in 1 lit' ,1ld 11101 h11 r ·11lt11\\': \ •'!!(•tat i\ 1• 1:111, i."11 i11 dittnH te1: C1l}f>llif'-, . . 
-10 :~1 01l ... :.,, ll i11 ,Ur1111, t, r., I 'lat, 111 1 11 '. '.?. 

p "n d". :\ I t r' I t u:i I I \, 11 I it • ' . 1 111 ·'"· t p 

~111ith, l\l:!11, p. !•s. Pl. JS, fi~,i. :l 5. 

( '11l1111i1•.., sph1•ri1 .11. ,., 111t• 1--1 d 111' :{n(H) tn :20,0(l{J 1· H-.:, \\ ith pr t 1 

l'I 1s111ic· ('tllllll'••ti ,n,, lllllll l' ('i11th all 111sn;t}ly J>l'(1tund0roll"-' pnrtlH'-

llll"I 11i.t1.1 11 11·1ll: s. :2u.-10 , , 11lli r .. t·111 , 1 11 ,,o, . 1 
Lr'" 11, "itll , 111•,1\ 11111nl11;11 1 ,,.}1, kl h, s -,1 11 
111111 I' :ll<'llll 1,lll•~ . 1•l.Ll~111l1S .1111l I lllt' 111,·l . 'pl) {\Ji l 
111 Ill~ :1 -; 1\1 I' 11 ,11~ . .1ii\ I, :... ., 
,1T1 1i -,1 f' l1 ll 011 l1 ·, ,\ d a :•-, Jil11 1J1 

,) litt 1011": p: I il1 l : 011 Ill il1 tlll ·t,· .. 
di,llilf\ \'I P l.di· 111 ,: 

l'1,11d s 111d Totl "h -. .l,ihn,1111 I' ,nnt.\. ~la:•,lnl:,, { I' 

~tur)' I '1.JllH IY l Hes 1 ( l\1wl, . l.',1~ t'tl" I 'onnl: Finl, • 
('ounl>' ( B111·h ). l>i1·ki11sn•1 ('unnt> (1> ( ~n11 

l◄'a111 i l) Chhunydomonadacex 

< '111. \\t \ 1Hn1n~ \::-, Eltn•id,l'r~. 1,:;s 

I I 

I, 

( ll,1h 

\\'ri!.!Jit 

( 't·lls ,11\11:tt:. 11,oid 111 suh1·)'li11tlri, .. 1l. t'!'I'<' s,,i1111ni11g Ill th,> 

-
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Yegetative condition; one cup-shaped chron1atophore with a basal 
pyrcnoid; cilia t,Yo to four, arising from the sa1ne point at thn 
anterior end ,, hith may ha Ye a sn1all but conspicuous beak-like 
projection: pign1ent spot and t,Yo rontrartile vaeuoles in the an­
tc1ior end; c-ells frcqu~1.tl) entering a resting eonclition, becoming­
intlose<l ,rith a 1·opiun:-- ~1,Jatinon<; enYclope, a1ul then hy reprated 
r1,]l 11h isio11 funni 11~ a pa!Jnclla state involving an indefinite num­
ber of <'ells. 

1. Chlan1ydun1011as anylica Pascher 
Pa~rher, 1 !"1:2,, p. ~95, fig. ~GO. 

C'ells quite sn1all, elliptical or broadly fnsiforn1, frequently more 
strong-ly 11a1TO\\'l'1l at the anterior than at the posterior end, both 
en<ls obtuse; n1c1nhranc Yer~- fine, close, \\'lthout an anterior papilla; 
(•ilia rather ,,·idely separated in their points of attachment at thP 
anteritJr end, about :is long as the eell; chromatophore usuall) a 
ba11tl-like ri11!:r. either r.omplctely eoYcring the c-ell ,vall or not, the 
1nal'gi11s oiten irregularly lobed or incised; pigment spot and 
pyrenoid'> la eking; n uclens in the anterior end; contractile vacuol1: 
( ?) ; eells 7.5-ll~t Ion~:. 2-7~t ,virle. P late I '{, figs. 4, 5. 

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

2. C'hl11111ydunionas dinobryoni G. ::\I. Smith 
Smith, 1!"\~0. p. flt, Pl. 16, figs. 3-7. 

Plankton, \\,.est ()koboji I,nke, I>ic-kinson County. (S). 

3, ('J, [,n11 yrl1n110,111s Eli ,-c11brruii ( :oros<·h 
Pasdt,-.r, ;J!1'.2,, r,. ~0!, figs. 14:2-144. 

('ell" oYnl or itregularly ovate, ,vith the anterior end pointed, 
one side frcqnentl:, inflated and son1e\\'hat tortuous or more ronvex 
1han the othPr si'1<"; membrane delicate hnt Ye1y di..,tinct, ,vith a 
r.onir;1l antPrior papilla; cilia 1.5-3 times tho length of the cell; 
P!ir1J1na tuphore cnp-shaperl, nu1ssivc in the posterior part; 1, som('­
t imes ~- rarelr n1ore pyi-cnoids in the base of the chromatophore; 
pimnc-nt c;1,ot 1n1 liallY 11la<-r11 or to one Sl(lc in the autC'rior <'nd: 
'0.lls 1 :.l--'.2ti1 1 lo11g; gan1<'t!-''> 8-11 ~t long; zygosporcs J 2-lG~t in 
1lian1el<:r. l )l·1te t\~. fi~s. 1. ~-

l{are in ,._Jnurrh, ,Johnson ! 'ouut~-
1 

,Jnlr. (P ) . 

-!. ( 'l,l,11nyr/01no11as glohos,, ~110,r 
Collins, 1909, p. l~fl; ~nlith, 102h, p. 166, Pl. 31 fi~s. 5, 6. 

( 'ells spheric:al to slightly ovoid, \Yithout an anterior hC'ak; f'h]or0-
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plast cup-shaped, <lense in the po-,terior part, ,yith a basal pyrenoi<1; 
pigment spot anterior and nearly 1nedian. often inconsp1euou<;; 
2 cilia, one and one-fifth times the length uf the cell; tell S-lO~t in 
diameter. Plate I'{, fig. 3. 

~hallo"· n1arsh \\ater, Johnson County, June. (P i. I>itkinson 
County. ( ~). 

( 'Ji/a,1111do111u,11/\ S1111wii Printz 

Rm"th, 1f•~0. p. 91, Pl. 1ti, fig:-. 8-lll. 

( 'ells oYuill to cllipsoi11, \\·ith an anterior bc,,k: C'hloroplast n1:_\-;­
sive in the posterior port iun. 1 p~·reHoid nearly l'l'ntrall~· plat·c•l; 
length of cilia tine and one-fit'th tin1es that of the 1·el1: pig1nent 
spot \'al'iously loc·a te<l in the anterinr reg-ion, oftc•u Jl(,t ,i .... ible: 
cells (i.:-i-~~t-(10~1) in tlian1eter; 10-li)~t-( 17ft) Jon!!. Plate I\·, fig. G. 

Pla11kton in shallo\\ ,rater of marsh, Johnson ( 'nuut~. :\[a~. \ P). 

l~a1uilY Phacotacere 
• 

PJT.\l'OTt:s P erty, 1~:i:? 

Cells Huttencd, rn111ul or oYal in front ,•ic,r, bi-<·11nYt'X in lat.1 1·:il 
Yie"; prutnplasl o,nill. '-lll'l'ulllHled by a thil'k, da1·k-1·< 110r(•il eu­
Yclope "·hic•h cun--ist, of t,\o Yah·r.s: one 1)\'Cr-lappi11!! the ,,the1 
._11',ng the lat1>r;1l 1nar!.!.in: 2 tilia en1<:rging thr11u!.dt canals in th .. 
antcriur e111l ol' the ('11,•clvpc: asexual l'CJ'ru1lnl:tio11 Ii~· the ior1n;1-
tion ol ~-S d:u1!.!,'htcr C'l'lls \\ ithi11 the CllYOlope vr Ute 111l)t\1e1• ('l'.ll. 
the dau!.!,'hter eell-- c-,taping- by th(' .... epa1-.1tio11 111· 1hc ,•ah• s 1 l' th· 
n1nther ('Cll inte!.!,'t11ncnt aftel' tl1c n<•\\' ,·ells Ji,l\'C d<.n·elupl',1 tht\i1 
int1i,ic1nal bh.ihe P.l1\1'l11pr.~. 

1. J>J,,uu/11" l, 11fi11tl11ti, (Ehn1 11J.ey•,r :--'(•Ill 

n,t. 11 11·'- ,- 'l''- '" . I 11 ·•. I .• l'l '" l n :,i( ,·r. . -' · I'•,,.) , JI~. , _;): ,,n11t I, ·•-o, J. l>li, ._ . I :,. , 1.J. 

l 'ell, lVl•irl. abnut :2:i~t lone!'. Pint,' 1 r. fi~s. ;, tj_ 

Planktn11 in ,l1Jn~l1. l)i,•ki11~on ( \,unty. { ~ ) .. .,,,,, 

" ' P ~'l.H{))l()~ \:,- ~ lig(I 1 ~ • 
\•11, fiatteuc,l an•l \ .. u iu11-.,l.\ -,h;ipcd ns non ia frnnt , lt:\\. 11,·al, 

r11U1Hling- "ith stron~ly ti·tftcned apex, or qun,lratP \\'iU1 th~ ;tU:.!1 ·.., 

sharply pointc1l nnd C.\.tL'li•li11g 1cit'\\'ar<.l anterior!.\ a1H1 1,ar·k\\.t!d 
110-, crinrly; protnpla,.;t s11heric:al ur o, oid1 i1Lr•l1,,t·d i11 n \\i I· ,iii-• 
vificd t·nrclope. <.:onsisting ot t,,o ,·al,es \\ltit•h thP \\ 11~C'•l ,111d l'.vnh 
a sutur,' nlnll!.! th> lateral tin~ 111 junc:tiu11: 011 t·111~ -...h,qwd ,·l1r1,111. -
101 ht,rt' t·, nt.1ining one to six pyrenoids; asexual 1epr11 lit•·ll ,11 

-

• 

... 
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the furn1ation of t"·o to four clauglitcr cells ,Yithin the mother cell 
enYelope; sexual reproduction by isogan1etcR ,vhich fuse in pairs 
to forn1 a sphcrieaL bro,vn zygospore. 

1. Pt ( r oni o11r1s aculcuta l Jcn1n1ermann 
I) l 1<1 ,- ; C fi 3 I fi~(: ll f , • :_I, f.• , I °'t 1g. , • 

( \'lls in frcJllt vi1•\\· quad, te, a little longer than broad, the four 
rtn!!l·, xtendt'd into shnr• } pointeJ processes, the anterior p ro­
cess("-, directed for\\artl and diYerging slightly, the posterior angles 
extencle<l liac.-k,vard and tliYerging:; ant<'rior and posterior n1argins, 
het,rcen the prorrsscs, nearly straight; in "licle Yie,r S-spindlc­
shape1l. the t,\o ends extended into fine points and curyeJ in op­
posite dire('tions, right and left; the lateral n1argins \Yith three 
"itlrly sep:ira tr,l .u1u;ulal ions. the margin con ea Ye bet ,reen the pro­
.irttiun~, gi \'ill!!.' an undnlatell appearanee to the border; protoplast 
'JliH1lr;1tl'ly rou111lell in front Yie,v, not filling the -,heath laterally, 
runtain in!.! ~ <·<n1lr;1etilc \'arnolrs at the base of t he t,vo long cilia; 
sevt•r,11 pyrenui<.1-.., n11d an elongated pign1e11t <;pot laterally placecl 
in thr anterior e1Hl; cells 19-33~l long; about 1 :-.~l ,ville. P late ,r, 
h!,{S, 11, l:?, 

P lankton, I ln\'a I{ i\'cr, J ohnson County, July. (P ) . 

Pt, 1·01Hvnas angulosu Lc1n1nern1ann 
l '· · ·I lC\'' - ,,, _ fi , 3"•~·•·' G ,l :;1 lt'f, , - 1, p. , ,ltJ

1 
tg~. ,l_ .,,., , 

P rotoplast httiadly OYa tc ( -,(Jn1eti111rs 1u1 1To,vl~- o\·ate ) in front 
\ ie \\, \\ i th YC'l',\' broa,l \\il1!.!s \\hi1·h are rounding: <'X<·<'pt at the 
; J1 '.x ,·hi1•h lj-, trun,·atc au< l "traight or nearly so. gi\tll~ un al mu,t 
eireular outline to the l'Cll: in side, ie,v elongalc-fu..,i torn1 lo O\'a tc; 
(in son10 l'1Jrn1s tl,e lateral marg·ins of the protoplast , as seen in 
~id· \ io ,,. ha\'<' :2 \\'idely a1Hl s>·n11n< ·t1·i(',dly di .... posell angulations. 
the siilP of the protoplast en1argina te bet,Ycen the 2 a11gnlations 

, :'ln 1l th<'n sntldC'11ly ta11ering lo the retn~e antei-i11r an,l poster ior 
cn,ls;: 1_:.l1run1atophorc <·llp -shaped. \\·ith a den,e basal por tion con­
lainin~ a sin~lo L1rgc pyrenoid; ~ ron traetile Yaenoles at the has<' 
of h(' l1n1~ 1· iL4 ' 11(1 d 11a1'1"11\\ p i gnll'llt 'llol ]ll 1 lie dll1 l'l i111• ('Jlc1. 
1 > I ,- ... > -, ll( ·\ . tg ,, :._ , ,l . 

Plankton 111 ,-,h .i I lo\\ 111a r:,;lt \' atcr. :Johnson ( 'ou1tt_,~ . . ltutt>. ( J> ,. 

F'a111 il) Polyblepbaridacere 
P1 H \ 1IllO~ltlX ,, ~d1nH1 r , l.1. 1 1..~1(1 

t l \:lb, ,11h1,) r:1n1i1L1tc or cor,lat('. l,rc,a ,le11c1 l aHd loh0d at lh(: 
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anterior e11d; cilia four, atising from une point at the a11terior end; 
one c·up-sha1Jed, four-lohed <'hloro11last eontaining a single large 
pyreuoiJ in the posterior 11ortion; one pign1ent spot anll t,, o con­
trartile ,·arnoles usually present in the anterior re~ion; Yegeta.tivc 
re prod uetion hy long itu<linal split ting of the cell. 

1 J>yri1111i<lu111011<1, in, onst1111s Ilotlgctts 

Nl'w Ph)inl11gi~t 1(1, 1(1:20. 

( 'ells :c-,malL subpyr,11ni1l:1te. eonlale, or subeylintlri<·al; anterior 
end trunc:atc a111l sli'.!btly -!-lobed; suliqnatlratc in vcrtital Yie,y; 1 
ehro1natophort' ,vith a single basal pyrenoitl; pig:n1cnt spot in the 
nn1c1·iur cn<l of tl11' <·ell, elongate; 2 (3) <·ontr.i<·tilr~ vneuole'-; 
length of <'<.:ll (~.:-ip)-10-1:i~t; 7.S-l0~t " 'itlc; C'ilia 13-l~~L long-. Plnte 

J T. fig·-:. 7, s. 
I->Jankton. Iu"·a Ri,-cr. Johnson County, .Jnly. (P ) . 

( 
1la~:-; E l~(i l_,J~~I::~}:~1'~ 

l◄'a1nily Euglenacere 

Bi h! 11::--:\ l~hn11bei-g. 1":~s • • 

f 'ell-, , lon!..!.,11l'. fusiform. ol'ten spil'all_,, t,\'ist<..'tl • s,viu1n1in 1r l)\· 
n1r·.n1s of a l1,11g ur a ,htH't at1l1'Ti1>1· tlagl1lh1n1; <'ell n1,,n1hn111e 01· 

pc1 iplast ,oft anrl pla-.ti,·. 111• sonic,, h,1t rit6 1, ut'ren furai-,}t, 11 \Yitlt 
longitu,1inally and :--pirally arrangeJ series of ~1·a1111lc..-.., \\arts. (•r 
fine striations; f'hloroplasts Yaricd in forn1, <li,c-,hapt•d and 11nnH'l'­

n11s in some spel·irs, or hanll-shaped and arrungcd to fnrm t,Yo or 
n1<n-e s1ellatc 1nas,1 s. (,11n1C•ti rncs p:irietal, luni .. !it11di11al h1111d, ) 
1nall_', :--.ni:ill paran1~ Ion !..!.l',1i11s (11 Yarious sh.1pcs ,1r s{1Tn<'ti111e..s onl,7'J. 
1\\'o i11 th,1 forrn of r<1t,bPr lar!!r• rin!!s u1· 1 (Id...,, 1J1111 an.tP-11i11t' anrl lli · 
other pu-.;teri11r; J•i~rnent .... pot u .... nnll:v 1>l~1i1t}.', 1, isilil '. 
l,J, a~ed ill tlte a1ltcrior ('1111; one tu st' , l',tl r·u111 ;'fl<·t ii 
, '!..!.C , t:iYQ rc111•odu ·tinn It? 11111<.ritudinal ,plittj1l'.! 

J J~11ql( nu ,, 11, 1':hrenli rg 
L, nlinenn:u1n, 1~11J, r. 1~-•. Jlg-. ~n!). 

I ells elon'!,1t -fu::;if1,1n1. t.rn11r·,tt" at the a11terior cud. r•xtr•n,Jj:11,~ 
111 ,-,tr'1 iorl> il1\u a lu11'.! ~hnrp tatulns; 1nenilll ane ,\·itb 1nn•ri 
,t 1·i ~11c 11,; th,n! ,,ll 1H11 abon nn<·-third the len!.!tb r I' 111<' t 

q li 11 1 " 1 \lllll'tn\b. ,H, ·-,hap, d ~ 1'~ r ·n,iill..., al , 11t 
li I l:· I d ,I j J . c•cl 1411 lsfl~l !rill!_!. Pl,dr. 1,·, 'jj, • 7. 

Pl.11 Lt 111 , 1 ,a --11 .,.j,,.., of z~' -1.IJl/t. 11. o, ·,· Ltr ii <.r 

.. 
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an1on!! fillunentun-.. ala-.t· in -..rnall pools an1l poud-... ,J ohn,on ( '11unt~, 
;\lu~ .. Jul). 1' l'.~·Lttl I ount.\. \\'). 

r:ugll 11a uc11ti sin1a Len1rne1 1nn11n 
1_ 

< '1:l n t I d i 1 iorl~ intu a lo11g1 h(11 JI I nudu-;; 
1nernl m t c·hrc hurcs 111 nj, li-e hapet1 fo r1ni11 1 r 

piral line, throu!!h th<' 1£'1 ~ 1 of th,, C"t:11; piir1n~11t pot con p1r•11-

oti--. ,ub-nntC'rior 1u.l latcral; c·el Is l ~3-1 :.! ~ip 1111tt Jonz; '- Qp \\ id,~. 
Pln c 1\. ~.!'- 1'2. 

l 'lankton in l O\\a l ti,f'r ,l uhnsn11 l~ounl), ,h1ly. 11
}. 

t •crt11Tin~ fit•que:ntl) ii1 -,1nall bot1ici; i>f \\at ,' r ,, llh oth, r p f'h, 

uf L'uyl na durin _ \\L1rn1 \\ t atln r. 

~t /, l111, 11a cl c, 1•:Jn 1 11 ht>1 ~ 

I • .ll.pl. l 

, 11 · li11 l 1 ,1 1 c" h,Lt h:n d hap 1 pu t,~,·iu1· 1,,11 t 
u tlally eune land ending- in n hc,11 bl unt poin t i nle1nhr,111e \\11h 
fu1f• !-:pi ral sf 1 iations : ila!.!cllu n1 t.:hort : <·h r un1nlophon•:-. 11L11111•rtlUs 

d i t•,.,.J1ap<1tl ; JlYJ"t•11 oi~1s 11nt 1·0,•1>ri>cl: p:11·.1 n1y lon hod r roil ~ha peel ; 
<'PI I-.; ~fi-1.i:i rt long; l fi-~.2p ,vi,l.-. Pla1<' J\r, fi~. 10. 

I n 111 ud :1n, I hal lo \\ \\'Htt•r nt cd!!C of JO\\ a Hi,·,•r. ,J11h11son ( 'c)llll-
1., ,fl(! ... l' , 

1 1 rque-nt an1on~ il " <l'. E 

1 J·,'ll,tl , 11 , I,.,,, 1/11 ;-; el1l.'\\ iakuff 
1 1! I . I~-, fig 1 ~J . 

< 1clJ -., C' I n~a t1 J 1...,1 fonn. obtt:S<' at th1~ ant<>11or c•nd, tapPl'ill(!' 

, Cl TJ !Jut rntl11•r bi icily to a lilnnt 1,oint po tr1·i111'1~: nu'n1hran1• 
,rr1 1 h: ft 1!!,.l lt1111 IH 'a!'IJ []-.; loll!! as th<' c·ell; 1·hrun1utuphnn' u loni.!i­
t i11l111a l. 11 nt ban,1 · no pyi-c11oicls; lcnglh ol 1•Pll (j l~l-( lifi -70~l); 

.. 1rl1h 1,, :, r;~l. Pl ·11 ,. r \', fi~ 1 G. 
In J1a llo\\ ,,at1'l' :1n,l rnn,l at e1lg<' of rnarsh. ,Johnson ( 'olln1y, 

.f Ill<' ( J> • 

G. T.' 11r17r iu, 11iscifor1n is J{lc•hs 
T 1 IJ ') 1•)- ,• ] Ld) . , · mrn1•111m11ll, • .,, p . -·>, 1~. "-· 

< f•ll , rath,·r --;n1all, fnsifor111, 1:q><>rin:.{ rapidly into a bl11n1ly 
pointr-cl posh•rior Pt111; a11t0l'i<Jr <·nd l,roauly 11h111s1•; 111<'1nhra11<' 

spirnlly <;tri:ttt>1l longi111diuall~· ; lenglh of ila!!ellu1n equal to that 
<Jf tli1· <•1•11; 2 lJa11<l-likc eh1·,1rnatuphores laterally a r raug<'<l; 2 pyre-
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of a srnall pool, ,Johnson County, Srpte1nher. (P ). Fayette County. 

( \Y). 

!"I. E11gl111a spiroidc~· Len1n1ern1c.1nn 
Lt-mm('rn1ann, 1913, r. 1 , t- .14. 

C'rll-. c·longatc and hantl-1 ke, spirally t\,·isted, briefly tapering 
pu:-;tl'riorly into a short run 1s; membrane "·ith longitu<linal ro,v:-; 
of gra1nlles; fiagclltun short; rhromatophore~ 11un1erous, disc­
shapeJ; pyrcnoitl-; absent; 1>aran1ylon bodies round, ~-anall; eells 
G0-170~t Ion~: about 16~t ,vitlc. Plate '\T, fig. 17. 

This :--JH'(•ies is very graC'eful in its s,, j1nn1ing habits, gli1.1ing for­

,vard \Yith a :-,Ju,,, spirall) rotating mohon. 
Jn the shallo,v ,,·ater of a s,Yamp, ,Johnson County, <)c·tohcr. (P , . 

10. ];'1111lf 1111 riridis Ehrenberg 
LPmrn,·rmann, 1n1~. p. l'.!i, fig. 1':>D. 

('ells fu-.;iJ'orn1, gr .. Hlnall) tapering posteriorly to a rounde(1 
point: n1en1hraue "itlt -.;piral striations; flagelltnn equal to the cell 
in length; pigmeut spot usual]~- visible in the anterior end; ehrorna­
tophore star-shape<l, in front of the uneleus: P) renoid present; 
i,ctran1> lon budy round or ro<l-like; cell::, 52-57~t long; 14-l~~l ,vide. 
Ph1t(• I\T. fi~. 1-1. 

P lankton fro1n l<n\'a R i\'Cl', J ohnson County, ,Jul)·. (P ). J,'rc.-..h 
and stag-na11t \\'a1l'l'. t l•: ). 1-'ayl'ttP ( 'on11\y. (\\';. 

I.Jl::i 'IH'I::--:1•1 IS Pert_\·. l '--r}~ 

('ell:-. ovoid, ~HiptiP or elongate-elliptie, frcc-s"'inur1i11~; p1•riplasl 
rigid. l'reqnrnl Ir :--pi rally s!l'iated; one flagelltun; ehromatophort·'-
1n11ncrous, di:--c:-like and parietal; para1nylon hodie" usunll)· t\\'•). 

riug-~hape<l and laterally plared in the eell; eon I ractilr vac:no]r-.; 
present; pign1ent spot usually ,isihle near the anterior end; 110 

pyreu,Jid-,; either holophytic or ,aprophytic·. 

1. Lrpncin, lis fus1fol'>ilis (Carter) Lemrnennann 
L n 11\i'l'lllann 1r11.1. p. 135 , fttr, 2Hl. 

( 'ells rather• shol'l a111l ln•o:,rlly fnsiform, sliµ:htl,\' c-onst ri<·tcd hr­
low the a11tcrior (•11(1, 1n<·n1hrc11H.: thi<·k. t ran,parr11t ,Yith n1a11~ ~1 ,ir:d 

striation<,: ilagellnn1 about equal 1o 1he c<'ll in lrn~t h: c:cll :2;)-:lfi!t 
)on g; 1-l:-'.231l ,,·i<lr.. I>Ja 1 r '\'. fig. 7. 

Shallo,r \\'ater of rrtar:-,h, ,Tuhnson ( 'ounty, ,J nnc. ( P ). 
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2. Lc1)oci11clis or111n (Ehrenberg) Lemmern1ann 
Lemmermaun, 1913, p. 1~4, fig. 216. 

Cells oYal, "·ith the posterior part sndden..ly tapering to a short. 
sharp, straight <'andns; n1en1brane thick, ,vith 1nauy spiral stria­
tions; flagelln1n length t,-:icc that of the cell; <:ell 30-3L~l long; 
15-lSµ ,vidc; <'auclus ti-7~t Jon~. PJate ,~. fig. , . 

P lankton in sn1all pools oi stagllant ,vater. Johnson Count~·. 
,Tuly. (P). 

Yar ulol>ulll (Perty) I~en1n1cr1nann. Leu1n1crn1ann, 1913, p. 13-!. 
Cells nearly spherit·,il. ~0-~7~t long; 16-'.21~l ,,·i•le; flagellun1 t ,vice 

as lon~ a .... the l'ell. 
Plankton in stagnant \\"ater, John.son l'ount)·. July. (P ). 

Ptt.\CUS DujarJin, 1~41 

('ells frre-s,rinnning, periplust firn1, ,vith longitudinal. son1etin1e" 
spiral striations; body of eell flattened, one side con,ex a11<l the 
other n1ore or l~s <:oncaYe, posterior part usually extended intq 
a !-.hort or a long caul1U-.;; one flagellun1. arising fron1 the anteriot· 
end of the cell: chloro11lasts many. c;;mall, or fc,,· and larao; no 
pyre11oids: pigment spot conspicuous in son1e s11eeies. 

l. Phac11s oc.11n1i11ola Stokes 
L en1rnermn.nn. 1913, p. 1~8, fig. ~33. 

Cell, broadly oYate or snb~lobo-.e. YCry lJrond in the llilsnl 1,art 
\\hic•h beconH's snd(lenl;v attenuated to forn1 a shol't. ~harply poi1it •11 
<·nudus; men1hrane "'ith l(lngiln<1inal striations; 1.lorsal iolJ cxtr-nd­
in0· nearly to the posterior e11d: Ila gr llnn1 ._1 ho11t as lung :is 1 he eell. 
t,\n sn1all 1,;11·£1rn.,l •11 I 0dir,. al,uut ~-i'p ,\id,. Plat \·. li!.(. !I. 

P lankton in s1nall poc,l ui "t·,~11ant ,,11t1•r. ,loh1t,11n I' nn11:,·. ,Jnly. 

(P . 

:2. J>f, 1< 11s 7,,-t 1·irflllcln , Klrlt-.; I. 11111 ·r111;11111 

L 1 <l] ., 1 "" fi ., .... , .-n m~·1n1aJ1n, • . I'· . ,,. 1g. -·•-· 

( \·11 o,·H t' t I slth~]ohn--.r. 1 he pQstc1 ior part rx.tPnded int,) a ,d,or 

eaudus \\ hi,·h 111;1y ht' ~ha1 p llr n10.rely an ohtll'-C projertion \1,h"n 
the l';.ndu..., i:-. Yc.ry str,>n!:!.l.'· ahhre\'iated; mernl,i-aue lun!!itu,!111, y 

... triat ~t1: dorsal fold extcn,lin!!' nearly to th }'11'-t~riur ond; fh.1'.!0,i 
hun ;i hf)nt as lon!! as the eell; one 1 ing-... }1.1 petl J .1 rarnylot) L• "1.\ . 
ec·ll :11-:~:ift l1111~: 2:1-'.2'.i~t ,vi11c. P late ,~. fi!!. 1. 

Plallkton in ,h.ill,n,· \\ater of n1,1r-.h . .Tc1hnsu11 l '1,nnt_\. I\l;l ]' . 
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3. Phac us longica11dn (E hrenberg) Dujardin 
Lemmermann, 191:1, p. 138, fig. 235. 
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Cells o,·al, tapering posteriorly, at first suddenly and then gracln • 
ally into a long 11ointcd raudus; n1cn1brane spirally striatcJ '"it:1 
long-itudinnl series of fine Q nules; flagellum n1nch shorter than 
the lC'nc-th of the tL' ll; one lar~e, di-;r-shaped paran1)·lon hutl) ; C'cll 
85-11.ii, Ion!!; -Hi-70!l "·id<> in the broadest place. Plate\", fig. 13. 

Plankton in the shallu,Y w<1ter of a mar!'-h. and in ::;n1all stagnant 
pools. ,Johnson ( 'ounty. (P L 

Yar. tor/a IA'.n1n1errnann. l)rezepolski, 19~5, p. 232, fig. 12-l:. 
Cells some,Yhnt longer and nurro,Yer than in the type, strongly 

t,Yi"tecl into 2-3 spiral turns; cells 75-120~t lon~, 40-:i0~l ,ride. Plate 
\", figs. 15, 16. 

Plankton in shallo\\·, often stagnant ,vater. Johnson County, 
,July. ( P). 

-1. J>fi,Huo; plc11rourctrs (0. I·'. :\f.) I)ujardin 
L,'mmcrmann, 1913, p. 133, fi~. ~:}6. 

< 'ells ovate. hroad anteriorly, tapering abruptly into a relatiYely 
short raudus ,rhit'h projects at an angle from the median axis of 
the r·ell: tortuous just a hove the base of the cau<lns; <lorsal grooY~ 
extendina- <lo\rn to the middle of the cell; men1brane longitudinall,\· 
striated; flagellum ns long as the cell or longer; paran1ylon bodies 
1-~. ring-shaped: cells 30-33~l ,,·ide; 49!l long-. Plate '\"'. fig. 1-1. 

Plankton i11 shallu,\ ,,c1tl'r of rnal'sh .. John~nu ('()u11ty .. Tnly. ( P. l. 

< 'on1n1on (E} . 

G. f'liacus JJ!Jtll1n (Ehrenberg) Stein 
Lrmn1ermann, lfll:.1. p. 1:19, fig. 245. 

< 'ell:-. 1Jyriform, extended }Josteriorly into a rather long-, fi11el,\· 
pointed c•ntH1ns; n1Pmbrane spirally stria1 ect thP striations for1ni11•~ 
rich{0.s ,vhich, as thry pass around the cell, cause 1 he n1c.trgin of th" 
periplust to ap1,ear unrlulat0.1l; flagellum equal to the l<'ng1h of tli0 
"ell; t"·o lal'!!;C or s~,·cral ~rnall para1nylon holliec.;; rells :10-:1:i~l long; 
l '.l-:!fl!l :\\ i l<'. Plate \ r. 1ig;. G. 

Iu pla11kto11 c•rJllc•ct"1l l'runl the film on the surfa1·(> uf a s1nnl1 po<il. 

,Tohnson ('onnty. ( PJ. J.'oun<l :is--uc·iaV•1l ,yith E11y'11111 1·iruli,. ( 1·~1. 

TRA<'HBr.0:-.10:--:.,s Ehl'enhel'g 

Cell~ n1otile; high]~· mr:tabolie, inr•lnse<l \\·ithin a firrn en\·elo1•!! 
or loriP:i \Vhir•h n1ay ho sn1ooth. 1,u1H·tatc, \\'arty or spiny; on" 
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tla~<.'llu ,n, rn11·1!.!i11 , lrCH1l th(' ,u1t.-11 ,r 1'!ll11 o lbc lori a tl rough , 
eircultn· 01,cnin~ ,,hith 1111) 1,P .it tl ten l oi ·oll r or ne·k; ,·l 10-

,n~t phnl't l\\O .ind I l 1tc-like or , u1n"1,1rn n<l di c h } l •l · I r • 
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4. Trncl1 elon1011as ar111nta (Ehrenberg) Stein 
Lemmermann, Hll3, 150, fig. 2i5. 
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Lorica broadly oval, not punctate but ,vith a circlet of long spines 
at the posterior end; fla~ellum opening ,vith a thickened r im bear ­
ing a ring of tooth-l ike spJJ1e~; ~·1 gellum t\\'ice as long as the lorira; 
lorica 29-G-!p long. P late \ TI . fig. 3. 

P la ld , 1 ~·rn,n shallo,, n1a · ,vater. Johnson County, .June. (P ) . 
var. Ste in i i Lemn1ermann. l)eflandre, 1926, p. G90, figs. 31-!, 316, 

322, 3~4, 3~6. 327. 
Lorie.a. as in the type, often larger, ,Yith an irregular nun1ber of 

spine~ forming a circlet around the flagcllun1 opening, the spinl's 
variable in size; posterior pole ,vith larger spines than \\'1th the 
type or ,vith a larger number of small spines; spines at anterior 
end frequently truncated or obtusely pointed; flagellum openin~ 
\\'1th or ,rithont a :-.hort collar, ,vhich, if present, may have a dent i­
culate or a crenulate n1ar~in; length of lorica ,vithout spines 37-
-:l:O~l ; "idth 30-331l. Plate \TI, fig. 4. 

Plankton in shallo,v marsh ,vater. J ohnson C'ounty, July. (P ) . 

5. 'l'raclielonionas clcgans Conrad 
D('flandce, 19:?G, p. [;26, fig. 67. 

Lorira subspherical, bro"·nish, rather thin, \\'ith fine perforation,;; 
aucl radiating, bristle-like spines; flagel lum longer than the lor ica; 
length of loric·a 9- l O~t ; ,vidth h-9.!'i~t. P lnte \ r f , fi~. 22. 

Plnnkton from ..,hallo"· \\a ter or n1c1rsh . . Johnson County, J nnf'. 
t I> ) . 

6. 1't11chclon1onas ens if era ])a<lay 
L l•mmPrmann, l f)l:3, p. 154, fig. 30-!. 

Lori<'a globose or transversely OYal, smooth. ,vith the anterior 
encl rxtending into a neck-like elongation, tapering posteriorly into 
a h<',l\·y, long, pointe<l spine-like termination; cells 75-SO~t long. 
1►1ate \YI, figs. 6. 7. 

Plankton f1·on1 T<n\n R iYer . . Johnson Countr, J ul:·· (P ) . 

7. 1'rarh clrn11un11s hisJ>i<la (P erty) Stein 
LPmnl"rma a n , lfll ~, p. 1-Hl, fig-. :.!i:!. 

Loric•a. oval, thickl .\· srt \\"it h shnrt -.,pines -: ner·k short or "Ome­
t inH's \\'anting: ehromatopho1·es '-,.l O; fla,rellnn1 1.5-2 times thC' 
Ir. nu-th ol' the tori.ea; length '.20--! '.2~l. "idth l.i-2uit. P late \ rl , fig. ~-
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l)lankton in !--hallo\\· n1arsh ,,·atl'l'. ,Tohn-.:011 Count~ . .T,1ne. (P ). 

Iowa ( 'it~· . . John,on ( 'ounty. ( E . 
•;a r. a-< or1111<tf a l,pn11ner111a1111. ~kvurt Zu\r, l!J~~- p. 3!/:;, fii_:-~ G. 
Lllri,·,t o\·al. 1•0,·C'1cl ,,·ith slinrt -.;11illl'": fla!.!elh11n 0111•nin!.! cn,·in•lcll 

"ith :-01nr\vh<1t larg-1 r .... pine-:, Y('rr ,harply point, ,l: lori('a ~(1_;~:i!t 

h)ll!.!'; 1.-1-~:-lll \\l<lt·. Pl·1tc- \'l, ti!!.~). 

Plallklun ins <l"ll'lll1 \\atrl' .lohn~nn ('unnty .. July. (P ) . 
,·111·. b J ll1tlilrl1111 Sk,ortzo,,, 111:2:-1. p. :>n;j, fi!..!:. 10. 
L11ri1•a n, tl, b1·o"n, ,rith 11un1rroth pnnttatiuns; fln!!L'lltun open­

in!.! l'lll'irrll•rl by sho1 t ,h,1rp spine,: 1n.1; :21!l in cli,llnl'tC'r. Pli tc 

\ T r. f i' • • 11. 
Pl 1ul ton it J \\ Hi, l l' .. Jp]i]l,oll 'unutr. p . 

( 'unnty .. July. l P . J>n•, itJn-.;J~· n·porte,l f1"t1n1 >,'01 th )lnnehuria. 
\':ti". I' t I IT It"'' ]h'l'ZC'p11l,ki. 19:2:-1, J'. ~l(i, fi,:. ;]!1.1. 

Lol'ira O\al 1u "llb!.!.·loh,1-,1. <lark l11·,J"ll i11 ,•olnr. f 11n·erC'1l \\ith \C'l'Y' 
lilunt spin• s (11' \\ar•-.: lln~Plhnn 011<'11inl! ,, id1·, !<Urrot111<l1'd hy a 
sh<l1 l (·olla1: ,-,1•\f•1·.1l rhrt,tll'llPl'hnres: pi12:1ncnt ,11ot ro1,pi1·nou:-,: 

ll11l~1!l ~·1-~;111. \\i1lth 1:-)-l:-:!t. Pl lC' \·r. 11!!. 1:?. 
Planktou in T1,,· .1 l~i\l'l'. ,lt1h.I1: till I ount) 1 t.llll). P . 
vc1r. 11 rr 1 1/trforulli, ~la,k,,U ~kvo1 tzc1,.,., 1~.,. p. LI~ fi<!'. -l­

L11ri<·a 11,a.l, hl{t\\ll. l'Ovt!l'ctl ,,ith lllllllt !'OU'- ~OIi. ,hi111> ...,vi1H''-t 
11:i~c 111111111JH·nin<T in a tuhulu1· n, ,·1~ ,, hich i, -..on1c,,lint Dl'tJ:t,l"r th tll 
lnn•r UlJtl j.._ 1•11.itL l al t}H.' 111a1~i11, t11t· s1•11 ation fiOllH tilll '> buht" 
1, ,n° ,11111 ·Ul''.'rd: lnri,·a t:-1 -:?(~11 \\ idLl: ~!l--ltl1t l1llH!: uc, J;:: ~ll ll TI!:!. . . " 

f> l.ite f I. 11~. 10. 
l' l:111ktl111 111 shallo\\' ,ral1' t' ot' a 111arshy pnnd, ,1,,hu,on <\ •~H. ' 

-1 11!_1. lP). 

• Ji Ot'1'1ri.rt l ';l l llH' l' 

L\•111111 nlln1in. 1 11a, 1,. 1uo. , ,. ",1;, 

ri,·a li111adb 11, al, d1·1 1 1. l t "ith t ,u1 1 ,har]ll • poh t l 
,phi 111<' ,i, 1< ... ui 1.h~ 1~i1\1 ~ p::tr,lll1·l fo1 1n11 1lf illui ,. l n1 Lh 4l) L 
licit s11oltl1lJ1l t'<JH et:.!.lng t:1 ,1:t:111 :1 lui t poi»t ~ 1 c •l cnJ ",ftl1 

• f ... 

a.11 1•x1 1·11Hl11d 111ut1ll1 1!1 · nu11 · i1 1 t, hi1·h 1s n1 dul. ted 11 u ,h t 
l tlf'll'!'l. .111, i, 111~1 l'ln.t, \ l . Ii•"'--) 

l1'r, !1 \\:111'L'. ,l,il111 .. ,n1 < ·c1u1t .'·, < lvtt)ht2r E). 
\ .1 I'. po '( "-11inu , 1 r. 11n,. 

d1-.1 11\•1!. nrni,hPd \,ilh ·1 n 111·h 11 ,, 1· 111n l 1• a.n I ~n · 1• 
Ill Lh~· I,\ ) •l. tl "11 1111111 :t]H1 l'ttll"t' \\ itl11 U1 ,t 1• l l.'~ 

:{ l'l:tlc• \'I. ti~. ~ti. 



9. Tr11chclo111011as oboi•ata Stokes 
Deflandrl'.', 19:26, p. 69'l, figs. 4~3, 439. 

J;orira o,,oi,1, broadly ronnding anteriorly, frequently s01ne,vhat 
flatten rd nt the anterior r 11 d at tenuated gradually to the posterior 
encl "l1ith is ::-01nc· \\ ha t rou11d111~ hut na1To,Yed: surface c·o,·ere(1 
"·itlt sh,,rt, irH ~nla rly dispn~, 1l spines, also with spiral striations 
of fine , crnhieul, t ions C'x1 en< l 111'"' f ro1n le rt to right ; flag ell um pore 
rather bron<1. "·ith a short r.ollar, dentieulate at the 1nargin or ,vith 
a cirelet of som"\Yhat larger :--pine"; length 24-30ft; \\·idth 18-19~l. 
Plnte \·r. fhi;. ~1. 

P lankton in shallo"· \\·ater of n1arsh, ,Johnson f 1ounty, J uly. (P) . 

10. Trarliclooionas piscaloris (J?ischer) !Stokes 
Lemnwrma11n. lDlJ, p. 14H, fig-. ~71. 

Loriea sulwylindri<', n,UTO\\'ed anteriorly into a thirk nc('k ,rhich 
is 1(H>th1'1l or dcntic:ulate. son1etirnes spiny, at the n1argin of the 
OJH'lli11~; surface c\·rnly <•oyercd ,\·ith rather fine spines; flagellum 
1.:-i .'.2 ti! :1('-..: the leu~rth of thr erll; lori<·a 2~--l0~t long. Plate ,-r, 
fi~. 19. 

(}pnerall_y clistributcd. (BJ. 

11. Tn1chrlo111011as plnnctonica S,virenko 
Drezrp11bk1, 11)~5, p. ~::!O, fig. 73. 

L1>rif'a o\·;il 1o ovate. sli<J;htly tapering at the posterior end. C'X­
tcnc1cd an1eriorly in'n a rather long ncek ,rhic·h tnpers fron1 liasr 
tn ,lJH xi riJn of IH' l'l- ,,,n1101h, 01· son1eti1ncs irreu-nlnrl)· sr1Tnte; loriea 
~·Pllo\\•h11,,,·11 in 1•nlur. finl' I)· hut eo11si,1c·unusl) pui1<:tatc; length 
ol' lori1·a :1-1-.:i~1. \\idth 1~.tfl; length of neck G.9~t. ,vidth of neck nt 
base (i D11, -1."ft \\"idc at the top. l)latc \ TI . fig-. lfl. 

Plankton in n1arsh 1 1o\\·a Conni y, ~lay. (P). 

J.P l!lllll'llllalln, lf>l;}, p. ],jlJ, fig. ~,!). 

Lori1•;1 h1·0•1dl. 1 ,·al \\'ith rather stout spines in the anterior an,l 
pq..;I 1ri 1· r "~i<Jn::;~ f1ag0lli11n op"ning ,vith ;i 1h1c:kenctl rin1. lint ,,·ith-
011! a nt11•k · fi:1'.!<'111111111p to .3 1 irnes th1; lol'iC'a in l011g th; lori(·;i .J01t 
!11•1:.!: · \\ id1 It :Hl~t. Plate \'I, fj~ t:1. 

J•L111kto11 in shalhnv s,,a111p, l>il'kin~on ('ount.v, .J 1d.v. ( P 1. 

\ ll 1. Ji l 11( '"' '' \ nr. llll\. 

1,ol'i<·a ~ntallcr tlia!I in th<' t) pe; tlark l11·own in r.olor: fine!)· hut 
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eonspi1·n0Hslf plllletate; ~-q,incs stouter, stattl'l't'1l in the nnterior 
rc!.don. 1·onfi111•1l t tJ t1 ein·let ah111tt the pc)\P of thr p0<: erior end. ' 
\1'-; tally shcn\'ill!! in a -..idc \ i1'\\': lell[!tlt ~-1 ;)o,l. ,,·idth 1:3-1 51l. Pint!"! 

\ I ti!.!. 1-t 
Plankt on t'n,111 \\,llll}' ,,all'!'. ,T ohnsun <',Jlln ty, .June :11111 I lr toher. 

( P ). 
'To he ,·111npai1 d \\ilh 'J'ntc71Clrn,to11as h'acl?,,,r,ki ,·a1-. inc, rl,, 

l >t·Pz., f1on1 \\ hi<·h it d1ffer5 in haYinf.! 11 lar'.!C'l' ,izc and lar!.!et· nu<l 
111111c nun1<>rou, 1,1111s than '.!i\Pll h? llrtz1°pol-..ki, 19'.2:i. 

I " ,) . 1 ,-,H IH lon10110 rt ht ulala l~ leb..; 

Lt m1nlrmn1 11, 111131 p. 151, ti~. ~!11. 

L1,rir· 1 o,ate, tapcrin'.! to a point J>•"'tf•riorl~'. ,urfnc't' denscl,," 

1,unc·t.llc- 11nd \\ith 111111\l'l'nlls tinl' 111.1rki11'.!"; tla!!clhnn 1,,·ice ns 
]011~ as the lont' 1; pi'.! nH:ut sp11t usually yj-.;ihlr: le11g-th :2t'!'• "i1ltl1 

17rt. J>Jatc \TI, fi!.!'.. lti. 
1 )I 111k1011 r rnnl ,l srnnll ho'.!. ltl\\ fl ( \ 1t1111 y, ~lay. p . 

1 L l 'rr,, 7,, lon1tJt1,1 · rug tlo1:r1 ~t, 111 

I >1 tl ,ud n', l fl:..ti, I'• o" 1, .fig. s<1. 

l .ori,.. ph •ri,·,d. ,ul,st lH ti,· d ,)r h1'0a•H~ eHip,oid. ,on11.1tin111
, 

,,, (lid. tc,, •11 d ,, ltlL pir:1l. nn,l~1 u 111t1si11~ -..t rintiou,; 1111!.!:Clilllll \1 tl'l .. 

in , \\ id1 , r,11 r•l> ,,rit11 :1 :-.l1 rt ~ollu.r: 11111 111 hr,u1r- h1·0,, ni,h or h1 '" n· 

ish l'l'1l ; di u,n, I Pl" or loric·a l "-~'lu. P)atl: \ [ ti•Y, ~o. . ' 
Planl,tnn irun1 a clit<·h Qt standin•r \\ 'll,t1 1· .• h,]n1-..011 t ... Olllll.: . .T ut 

J> ) . 

L1'J ]l] 1l• 11Hlrtll1 \!)} .. , p 11!, Ilg '
11J '. 

l ,n•i<·,t > : , 1. 1111 ii't 11 ndr 1·u, er, ti " j1;h ~011 i1•un11.,I~ l1 ll!..!" -- pine, 
,,hi ·Ii 11 1, · d1·,·i d ,U> r1•<·111·\etl, ,. 111 ,, n , 11) dit i d c '1·1 It u, 1h 
111 l' 1 ,11, ~ lrir·tl , ht• I ,r.i1· 1 \\!111, th, 1or:t01.· .n,l 1· · ,j i· L 

lt ... n L'l "l\1 :1n1rl1•s fr,11 n tho ,u1fa11, tla•illltUT1 1)"1.11
1' 

\\Jthc1111 .1 •n\l,11·• I, 11 11 111 ,>I' l111·i1a :21i.~11, ,, 'iil t h :i\>11\ll ~;. 11. l'l.1t ' . 
\!, flt, 17. 

Pl · 1lt1,,11 11,,111 JH 1 □ 1 • • I ,] 111-.."n C\11 1ul). t)<.'tOb'r, ( I' ) • 

.. 
1!1''!i, 11, r ,';'. n • ~ l•I _, " · "1 

" ,, · i ,,..,,1j l. pro, icl,·d ,, ii h I ti. 11 11 ..., 1 

\PJ ". l OJ'('\\ i1!1 (IJ' \\ ith IIIH fut 1,·ld I 

-

t 
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tin1es furnishctl \\'ith a rirC'let of spine::; of Yariable length, or at 
tin1es ,vith a di..,tinct collar; n1embrane rather thick, finely punctate, 
bi-o,Yni-.;h or yello\\·ish-bro\\·n; stigma large; chromatophores disc­
like; length of luriC'a -H.i-!)51t, ,Yidth 36-39~t. Plate "\rl, fig. 25. 

Pla1 1kton in n1arsh. ,J .1 'ounty, June. (P ). 

17. 'l'n" lu lun1ni1a t'Oll'ocina Ehrenherg 
L I Ill" 1 ' - ti • • en1n1trman11, . ,, p. ..,J, ~- -

Lorica glohuse. "mouth; fla~ellun1 opening· ,vith a thirkened mar­
gin, rarely ,,·ith a short collar; flagellnin length 2-3 times that of 
the lori<'a; 2 p~·renoi<ls; 7-21~t in diame1er. I>Jate "\TI, fig-. 18. 

Plankton in a sn1all pool cut off fron1 a mar..,b. Johnson Connt,v, 
,July. ( P ) . 

l'RYPTOULE~A Ehrenberg 

Cells frcc-:-.wi1111ning, clone:ntc-ovate, ,vith a firn1 periplast; one 
flagcllnn1; t,,o hand-like <'hron1atophores extending longitudinally 
in the cell; pig1nent spot in anterior en<l; nucleus poc..;terior. 

1. C'r!Jploglcna pigr((, Ehrenberg 
L1•mnwrruann, 1 !)1:l, p. 1;36, fig. 309; Edmondson, 1906, p. 4-.f, fig. 83. 

( 'ells OYatc in front vie\\·, son1e,vhat flattened dorso-vcntrally, 
t1·nnC'ate :in1l -;Jightl~· notched or hilobed anteriorlr, sides conYex, 
tapering to a -.hnrp point; in side Yie,,· oYal; flagellum equal to the 
cell in len~th: e01ls 6-9.:)~l \\'ide. 11-151t long. Plate "\r [, fig. 28 . 

. \'i,t ahundant in To,\tl. <E l. 

T1·RnrxEr.1,A l>eflandrr, 1927 

'Tllrbinllla rl.niun1utica Deflandrc 
Deflnn•lr", 1!l:.!i, p. i.f, figs. 805, 807, 808. 

' 'c,\ I ,plH'rieal. gray-hlu" in <·olor; c·ontents granular, hon1og0neous, 
inc•l1 sccl hy a turbinated <'nYelope ,vhich is extended anteriorly 
into a collar.like 1Jrolu11g-ation anJ posteriorly into a some,vhat 
lo11~er eoni,·:il. h1>llo\,·, straight eau<lus; sides provided ,vith deep 
ft11 rff,,·s 1111d 1 i,l~~•s r11nning rireular about the cell; n1e111hra11P 
rather thi1·k. h~·;1\i11c. J'urnisht:11 ,vith longitudinal striations per­
penilic·nlar to the fn1ro,,•s;; C'r.I1 ~:}-39ft in 11ia1ne1er; fi0-:)2µ long; 
<·andus 1G-:20~, ]011!!;. Pl:11<· \.I fi!.!· 27. 

I )ci\anclrc qucstiunal,ly dc-,ignate:-; this f'llriull<..; organi~m ~'ith 
tliis no111c,n1•latnrc and pbtes it Hear the g-cnus 'l.'raclielu111onos. I t 
npi,cars in ni)· plankton <'olle<'tions frequently in the spring an<l 
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early summer. I haYe neYer observed the organi..sm in motion, but 
its peculiar shape and markings clearly identify it "ith the form 
described by Dcftandre ( 5). Drezepolski ( 6) also n1akes reference 
to a son1e,rhat similar form ,vhirh he designates as JI etc ronf'nia sp. 
1 l)rez1'JH1lski. 1 fl~(i. fig. 17~). Since dt'seribing- this specie, Dcftan­
dre has puhlishe(1 a notice 1 ~\rrhi,·rs de r~ut. 1 ::2:22. 1!'1:21 ) in ,yhich 
he' i11t'1 tifi1', thC' fnr1n as th· <'llt·)·st0.11 1·on1litif1n of a protozoan. 
])1 dnphrya f.r11. th<:' lite c·~ ele or,, hic·h has lately l1ecn follo\\·ed out 

by 1•:. Pcnan1. 

F'a1nily Peranemacere 
~OTOSOLE~L'S Stokes 

Cells nrn1, strongly compressed, dorsally concaYe. ventrally con­
YCX; t" o flagella. one obli<1uely directed for,Yard and one trailin•l: 

flagellun1: one large and one accessory Yacuole. 

1. ~,·otosolcn11s apuca111pf us Stokes 
L,•n,otermann, 191 :l, p. 17:!, fig. 361; Edmontlsnu, 1906, p. 49, fig. S'.!. 

Cells OYate, pointed antcriorl)·. broac11)· ronn,1cd posteriorly: 
dorsal furro"· IHllTO\\"; S\\i1nming tlaQ.ellun1 l.:'1 tin1r~ the lengtl1 • 

of the cell. Trailing flagcllun1 one-half the length of the cell : <·ell 

6.5-10.5~l long. Plnte \''II, fig. 9. 
Rare in ponds. ,Tohnc.;on Count)·. (E 1. 

ExTos1rnox Stein 

Cell.;; ri~i,1. " ·ith a firn1 periplast that is long-itudinally strintc1l 
Tihbc11 or furro,Ycll: t,Yo flagella \Yith basal gran111c and peripln,t. 
one s\\·in1n1ing an,1 one trai1in!!: a mouth-like opc11ing in thf1 an­
terior cn11 fron1 ,rhieh extent]-; in"·ar11ly a nalTO\Y tnlinlnr phar, 11x ~ 
one large a11<l scycral ac•ccssory Ya1·11ole~. 

1. E11losi,1ho11 .,11l<11f1on ( ])uj. Stein 
L('mn1r·rm:u1111 191::t, p. 173, fig. :167: EJmoncl:snll, lflt,1,. p, 4 . th,. s 1. 

( 'ell u,al. rollJ1,ll',l at the ant~rior end; periplast \\ ith -1 '- hlll!.!i• 
tndinal ril,s: ,\\·in11ni11g fln~c1lu1n ,1-.., lon!.! as the cell; tn1ili11g fln!!cl­
lnn1 a little longrr; phar) nx l1111c: antl tubular, reac:hin!! t th< 
posterior enJ of the l'<"l1; lP-11gth oi er.ll ?O-2:')~l. ,\i(lth Jll-l;)1t_. Pl.it~ 
\'II. fia--. 1-?. • 

I'reqn nt. ( E,. 

l 



_.\~ISOKE1L\ Dujardin 

Cells n1etabolic or firm, ,vith a definite periplast; a longitudinal 
fnrl'o"· on the Yrntral surface; t,,·o flagella, one s,vimming an<l the 
other t1·ailing; oral oprning h:1ek of the point of flagella attach-
11tl1nt in t L • , ll1 r a l fu1· 1 ,1\\ . t \\ o Yac·uoles; nucleus on the right . 

1. A.11isoni1,1,r acin11s J)ujardin 
LPmmerrnann, lfll!i, p. 17::!, fig. :.Gfl; Edn1ondson, 1906, p. 4 7, fig. ,8. 

Cells firn1, o,atc. some,vhat co1nprcssed dorso-Yentrally; mem­
brane sn1ooth or striated; the left side of the ventral ftn-ro,v con­
:--picuously 'nvollrn or extended; s,vimn1ing flagellun1 not as long 
as the cell; trailing flagellun1 t,ro times the length of the cell ,vith 
a thiekeneJ tip; cell 2'.)--!0~t long, 16-22~t ,vide. Plate '\'II, fig. 8. 

,,~i<lely distributed in pond \\'ater. (E). 

2. ,-111isoncn11r l1td1bu11d1011 S. I( . 
E<lmnn<lson, 1906, p. 47, fig. 79. 

Cell o,·al, the t \\'O flagella attached back fron1 the anterior end 
on 011e side; contractile Yacuoles seYeral ( or 1) ; about l O~t long. 

Fn•sh \\Ulrr. (E). Payette County. ( \Y ) . 

3. ~lnisonc111a fr11ncat ion Stein 
LL•mn1ermann, 19]~, p. 173, fig. 373; Edn1ondson, 1906, p. 48, fig. 80. 

< 'i II !inn. ~ho1·t. oYatt'; 111enibra11c.· !->n1noth; s\\·innning ftagellun1 
<'!J U,il to the <·ell in lcn~th: traili11g flagellum n1ore than t\\·o times 
1hr lPng th or tht• 1·Pll; cells ~O~t \\i<lc. GO~t lon~. P late \TII, fig. 7. 

Hu re in .J ohnsnn ( 'nun ty. ( E ) . 

P ET.\L0110::s-As Stein 

( \'lls oval an,1 flat tened dorso-Yentrally, conspiruously asymn1ct­
riea l ot'trn ,, ith <·uriously shaped processes: pcriplast firm; one 
II H~Pllnrn. :irising from an anterior, Yentral oral aperture; t,,·o 
Yaeuoles, usual!~· on the right :-;i<l<'; nucleus on the le Lt side. 

1. /) l11l 111101111s n1crliocanellata Stein 
LC'mm rrnnnu, IGl:3. p. 11H, fig. 3 ifl · Edmondson, 1906, p. 16, fig. 7i. 

( 'L'lls hr i:HH.,· o,·ate, shLn\ incr a fur1uw in the dorsal nn<l YCntra l 
•i(.;,, , dorsal fnrro,,· narrow ; liruadly rounded postC'riorl~· ; tnpering 
to ,L poi11t nnteriorlr· the left side \Jl the Yt•ntral l't11To\\' extende<l 
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p<1..,tt•riol'ly; 1la!.!t•llu,n e11ual to the h'll!!:1h of the <·ell. I)lntc ,~11. 

fi!.! . ltl. 

Fn•quenl. E). 

l Ir 1TH1):--: 1 l\C \ :-::tl•i11 

(' pll ,,ith :, finn pcriplas1 1·0\i'l"i'd \\ith nutncrous lon!.!"iln,1inal 
"< ll,1, nnc 1 ~tcn11<'1l fu1 \\'Ul'Ll a11d ttlll' ll'ailin~ lJc­
h.il'k\\,tl"d, hoth :1 ri,in!.! £1·,1111 a n1outh-likl' op,"n-

st1iat1on, , f\\<1 fl 
hi11d 1 or dit <·tell 
i11~;111 1d11 

1nul1 ipliC',1 tion h,· 

t 1 l . I , _ . : r d , , 11 s 111, 11, a<' · 1. , -..(: 1 , v, h u n l • 

t'l 1.ai,·i,it1n: fPt.dinl-!,' hnhits on ' 1ual likL' . 

1. ff < f, J'o/11 llllf .,J11r,tl1 IZ]ebs 

l,<•rn11•111a111, 1(11:1, p. 11;J, Ii~. ~tj1.1. 

1 '1 II HLnrly , .. , li11d 1 ir, "ith ~1-1; ,pi1al turn,; 1nc1nbl'an1.· -...1aootl1: 
t 1".1ili11~ 1l,1g1clltnn ah,lli1 thre1•-fcn1rths tllL' J,•n~th 1li" thr <·1•11: ,., 11 
40- l~!t 1!",11 l11n;r. :2 l ~~O!t "id1.•. t> l:i tl' l \". tig. l ~~-

~hull11\\ \\ate,· 111' ll 111111·,h. ,l ohn,on ( 'c.•lllll~ • . htl~·- !'), 

J.1.•1 1111r.1 ti.:11UJ. 191. , Jl• Hifi, fig. J.i-1 : I ~11n 11 11, 1. n, , p. 16 tig. ; u. 
I ,·II, 1'11-.;ifc,1 111, tiq>l'l'ing t,, ,1 hh111t p11iJ1t po tl 1i,1t·ly: n1t•1:ub11u1c 

spil'ull ~· -.t ri:itl'tl 11r :,.,11111,ilh '. :,.;\\-i111111i11~ t) lgt llum ,·p111~li11\ , l<lll"1 C 

than tlH' 'l1ll; t 1·,t1li11(T 111~1•1lu n 111t•-half the ll'nµ,th ot the euU • ,. 11 
4-;1 -~,ll! t l,111!.!.. ~ ~111t \\ itlf'. Pia • \. ti!!. IIJ. 

1·'1·1. 1,li \\.1t1•1·. ,hllt11-.;<1n l ,11 1,I). 1'1 uk11k 1 'onnt~. ( 1-~ • 

l•'a r11 i I;- Af.tasiace:n 
\,..,. \:-;I I )ujarditt 

I 't•ll'-. ,.J,,11•,.all\ 
li11n ;11·i-.i11u I l't)IJI 

hJ!!hl_ t11 •t.1h11lil· 111 1111)1.1111 st ri.1 tld: 1)1.ll~ iln~t l~ 
• 

.. 
l·~•lllt a,l , 1, \! 11 t'i l'• l 'i, n_. .. , ~:..•7 ;_ 

( '1•11-. ~l 11l t ".1t1•, 11 ,,; ol1/ J.'t}l llldl' ,1 p1 -.h r i1,rl~·. U.l.!J l't'in• l .I ufu·-

l'tl\\, -.h.111 1 , . 1on11,lc,I.; 1l1:do:1• 111d, ill!.!l'lliun !1111~. thi k: , 'Ill• 

l l'ill't i!<' , ,u 11nh 11 111, .1111t1·i111• 1•1 ,d I It t!..! h ,J! hl cl:- , ~1 1, le I ~lU• 

(iU I'. P 1 :1 i , \ I I . 1 i, s, ;_; I. 
( \ I I I 1J il t, 1 ,I t IJ,!.1] ' LI" .. I ' ' l l l 11. \1111,. ' \ 

,l~ • ' \ • "' • 

t 
1)1 r,,, 

( ·,~' ht· l 111l i,· • 01 "Ill! It 11:ill., 

-



:flagella (one Ycry short ) nri~i11g from an 01•enin~ leading into a 
long pharynx. 

1. l>1.,tiy1,111 ,,rolt '"' Ehrenhl'l'!! 
L, mm rrnnnn . l fl13, 1 • 1 fi 330. 

' 11-, C'lon •ntC' fu"ifurn1 1 highly 1•lasti<·: rna,iu1· tlagellum u11c-hal f 
tht• lC'n~th ot thC' rt•H: a<> ~ory fl.tg('lhnn YL'ry short: Ji:i1-.1n1ylon 
hody ('~ hndric- ; len!!th 4{j- l 101t. Plate \?II. fi!!. ~-

Fi 1:-..h \\at er. ( E 

(lrd•'r l HYJ>'1'11\f11~.\l>.\LE~ 

1-'a,uily Cryptomonadacere 

Cn, 1 To~11 :-- \"' EnrP11l 1•rz. 1-<1~ 
t 'c-}] ... nnk1 •J ; J1r ri1ilast .firn1 , tL1t1ene,l 1lorso-,·1•nt1-:1lly; dorsal 

mnr!!in (•on,·c....._, ,·entr,d n1artdn c•oncaYe; an1eriur end usuall~· some­

v;ha t uhliqur and hil()hecl : 1u1Tu\\' y,r1,si11!.!; ohli,p1ely o,·r r thQ :i n­
terior <'11d and pr0<h1ee1l into a c·nr,·1•<l gullc·t lined ,vith tri1·hoc·~·sts 
l'C'nrhin~ do,, 11 in to the 1,ns\L1 l'inr <'nd: t \\'II c·ilia a rising 1'ron1 tlH' 
\ entral idc o l i he !Ill llet : 1•hro1na t ophorr!-,; hr1n\ n ish , pa rir t a l. nsual-
1. iJllC 0 1· t ,ru :i t tltP. YC1ttl'al and dorsal 1n:irgius; p~·renoid <·entrally 
J)1 ,., 1 i OllH 111 tlir·"(· 1•1111t r.11•\ ile ,·aeur,Je-;;. 

1~ (' f'1.fl' lv1,u,11.!J , ,,, 11/a l~J11, 11 l11•r!! 
Pa <'l! r, l •13, p , 10 I n ... . ] \j 1,, I : IA!m 11 I 11 , I •Uh, p ;, 1, fl~. -;;, 

• 1 ll o 81 o r 11\ a l. \\ith ;,1 cunspif·t1011s lq,- l1kc·
1 

latt'r-al C'X ll'nsion 

't the unh•Jiur end .i \\1> liand-lik ,, c•hrurnatophores, pariPtal, on 
h11 r id,· of t l_i,. <'L•ll ; g-nllet 0 111 ning ln·o,1d; .,e]ls ~0-'-.0p. lon~, 
, ] Q1t ,id~. ,.1-..p thi,·k. Plat<' \·rr, fi~. G. 

In aq11a rin .iar". hotan~· laboratory. ~lar<·h. ( P ) . \Viclcly ,1is­
tr' l Utfd. ( E ) , 

r\u11ily Chiloononadace.:e 
I' 111 <>~10;-,, .\s l:hn·nl,erg 

1 '"'1 l t Pictll c1on1pn· " ' I, Qlo11gatc-r,,ate in fn111t \'tl'W; anterior 
' ll l hr ,al, \\itb a n c 1,tu ,-. 1i1, l1k,• <'x t1•11sio11 at 0111• sid('; tapcriu~ 
1 , t~d orl~ t11 a 11:t1T~1\\l., 1 und, d l' t1d · 1\,o .o.; Jiorl 1l:q.(1•lla i1ts1·rted 
1 n lht1 \ 1tlrtd sid" l,t>hi n I the• 1, lic11·~ nx, 1111,·IL"11s large and nc•ar 
h1• l'(' ll L< l' 111' tltc• c·c•ll. ( !•'or a (•1,111pl<·t1· tl1•s1·npt i1111 st'e Paselier 

J 'll :1~ p. 10 ) . 
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1. ( 'Jul1Jn101111s pi1r,1n1ariton Ehn 11bPJ''! 

I' ll" h ·r, 1911, p. 10,l. fig. l 71; 1;dm n 1- u 1 Oh, ti· 50, I!!. , o. 
( \,lls ~0- tt)p Jon~. P l.itc \ r ll , fig-. 11. 

\\'1 d1: I: ,li t1iln1tccl. ( l ~ . 

l•':nnil: Nephrosclntldiace.e 

~~!HHO l\llS :--t1in 

1 ', ]Ii,; lo bll.:) -h p d s t 1on••I.> < £ n1p1 , .... 1;,l lal11 lly lnoadly 
r ount1111K' \JH th \tlltt ,l idL, n 110,.,;I) O\al 1n 01Jt.1•1l , c:ti 1l: 

1 1 i 1, I I t fi I t 1 1 , n I I r < Ii I u tu,.,. 1 t I h b t 01n c , l 1rh 

1\\ti ti 1 , ll,1 • I(' ult.1 ,·hed: l\\h p,Lri, tal eh1·01111t< pbo1c,: t\\O 
1
11-

t r, <'lil< , Lt'll1)I< 11111 n p) , Pnoitl l.lclo\\ the int lt n fur1-o,,; nlllh:u, 

d, 1 I I' 1 1 n1ph t , tl, ..,, 1 iption ~LL , , "' hrt I 113 p. l 11 

1. ,.\ r[1l1ro ,h,11\ olii·tH , ~l t iB 

p 1 t ' 1 11 I p. 11 1, ft.,. 1- I . 1:un1 ut.1 l n, 1. (l\), p. 49. ' . 

( \,Us l r: fl ,\i1h >, ~~Ill l11ng- . <!ha r ,1 ,•t11 i, 1ic, of the g1:nu. Plato \ 

1i1,. '.2 ~'. 
IL111· in p 11)c.ls. , I~). 

l 'au1 i1, Gv11u1odinia.ce,' . . 
l\1 :\l11•1 N ltl \1 , IClll, J,,:i 

1 -.,11 l'll i 1 01.\.d or u": 11111h t, i,· dl~ t'Hiri-.<1id; "ir1all" i.1J ,opl te, 
1111di .. n l11 p1,·1n1tl i.1n. 10 111)_·11g a ll,11 11<.ling- l·ft ,1 ,i1•nl 11,J{ • 
t 111 n u,· h· s • u ll!l .., in th, li,\ 11 1 OtH : 1 br'l1 11n101illc.ii.: .., . t Uo 
lir11\\I L 

L fl t iid '1 u1111 nt1 , 1 1 11 ~ t i ii 

J 1.. - lt, 1 • i. "lllf 

1111111 t 1 i. ill_, ti \ 11; ~ i ·,U1· Ill H II l d l1 
1'1 r.il ti. l • . ul ' l l" l' I\ :i 1 t·d I l 1111 ti ,u..,,.Lu..;t 

th1 ( l , (i'•r ·i, 1' pnl ·1111111101 1[ d )(t ·1 s ·' 1'1 10,, 11!' l,111\\ ll j l \I 

11•1 int •; !111"1 l1 ~ I ..!'-- 11 l'l• l1 X ; .. s 1(1 \'' t"" I ~ I - • 

\I; II< l11ri 1 qll 1 1·~ p II , 1 ,I ti ns,11 1 I ' Hill!;. :\l al ( h ( l ' ) 

d i-.1 cl1 1s1•1 111\ ; 1 " l1 I 

,I th,· l1,11h , , , I l 

·' 1'111tlld t 111' j l 1·11s Sllll\l' 
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pn1alJi,11nal'gins ,11Hl a 11u11cntt' apt'x: :!-:1 antapic-<11 horns. shorter 
and 1ir11t' \,hat -..tc,I11er than the api,·al horn, -.ha1pl~• poin ctl; pint•:-. 
,,ith pu1r...;, l'<•ti,·ul.1tio11s and ~pill<Si lcn!!lh !J:i--lf10il. r>late ,-rrJ 
ti~. 1. 

P la11kto11 fron1 JI( o)., :111d 1iond . .Johnson t 1ou11 ty. 1lay; 1 >ickin-

so n < 'u u 11 t y. . I u l ~ . P ) . 
forn1a < 1riuthi/l(, 1011 Zed, 1h1u1 r SC'hillin!!, l!.l1 3, p. :-17, ti~. 6-!,1. 
<' 11 b< d) thiek 1111 1 shu1 t 111 C'u1np.iri--011 lo the lcn!!th If the 

liorns; t nt 1·io1 !1u111 ,h(II t C'otue.il, 1:xtl'Illiill!! to the 11!!ht of. line 
dr t\\ 11 lun 1tud1nall~ tluou~h tht 't ut,·r l•f the rc.11: lot t po-..tcl'ior 
horn ui.;unll~ "'" r t. Pl.11,, \'' ]II. ti~. :t 

1~ ui11 r:- pond· .l ohn-.on l'nuntf, ;\la,:-. 1 J> . 
for1111 1ob11\t 1111 (.\tnhPl'!.! ~ehillin~, l ~t l ~{, p -;,, 11!!. 1, ;:i,i Cri" 
1 \lls "11 h r1 I 11 iYl•I,:-· I n~ nart ,1\\ hc1n1-.:, the )1 f, po,tt:riol" ho111 

111 ing na110" und hartd) p11inti:1l; l1•11~th :.!70-311111, \\ i,lth ~t:j.,-, fl. 

P latt· ,~ I 11. fi!.!. :2. 
(J11a l'I) po111l: ,l(lhn-..t111 t 'on11t:\', .:\lay. P . 

P, i:r1,1:-.:tL ,1 Eh 1·c111. 1 g. 1 --·in 
1 \ 11 .... su IJ,,1. ,h,1 1· 01· 11,·1>itl. 11lrni,h1 d ,\ illt l JH , Jnor .,,u-

&i l i11ir o I d ti1111 • nu111L1•1· 1d plu tl'"· 'l pu1 lc\l h) nu1 l"O\\ 1 r l 
\\ i l • i11t1 1 ·.11.11 ~ I ,nd, "h11·h i r, uft<'ll :-.tr1111 ,l: t I l \ri \\ 1-cul~ 
l11r111 · t1·,111s\1 1 fu 1·10\\ sti .. h tl~ ,piral \\'1 h 11r1 i • iu • ii.LJ1s ,~1 i,1· 
iii!.! th,· •·1·11 1111,1 t111Pq11lll parls, th0 1'J1id1Lt'!l or a11t1·rior I .1t l,, n!! 

l 1r1"f't' 11.in tl11· h .. , p11tlu1,i,1 11r p1•~t, 1•ior part~ lou!.!itu11inal 1111. ,,, 

hr natl, 1•:,;: 1< ndi111,.! up into th,· 1·pit h1•,·:1 I', 1· ., ~h, rt di,tn11t·1' ~ 1 l:11h1• 

111 th1• l'J1it 111 ·u (·1 11sis1, 0 1 el,\ t'lt 11 111111 t,•rn ,, ·ti1111-.. f "hL·h tll ..,,, 

111·111 ,t U1 .i l' ui I fl, t!.!l l 1 d 1-.. It, , pir.1],_ Hll i IH1--1• ,11 i, ·11.t1t•• 

t lw lr:tllS \ ' l''-t' l°lll!tl\\ ti\' I l '111•iu 0 ul. 11 ,, -.111111 lill ll'" u.111 10 th.r t ... 
i.11 11 r·,1·1 1qg I lat,-.. lJn tl11 1lnt'.';.d -..i.!1• 1'11t1\\ll •1-.. tll nlt'I'r li '> 
11 ,ti, · I~ ii 1th,,.,, ti....11 il l> \\itli ,t•,1~11 1•lnt -... \\\11 ,\Ill 1pi,·al,, t Ut 
: pi~ ,II,! ti,1· j 11-.1<•i11nul.11·s :1dj ,1i111Jl" th, 11',tl ,,·, ("-.t' i:iu 111\\t~ 
1·hr11111,1tt11111 ,1 t·s 11\t1n,·n, h. -..111nll di-..~ lik1'. hrv,, ni,h l'.1 l, 1 . i,i~·­

llll'll1 s1,.,t llSlLtll,:- 11111 }Jl't'"l'llt. 

1 l', ridir1i11111 111 f11l11 Ehre11herg 
l--, ·h11l1 11g- l!I l'i 11 16, ll ;,_, 

( '(•II 11 l<1!11,..,,. (I]' (I\ tit. 1hf' ( p1tii11 ,·,1 illlt1 h> (111 h1•C:t (I 1111 
'lY'.1 ' t'1 t1!lli'I' l11 i11~ ltJ'~l'I' l111L th,• l1\l1' l'. pl.1t1•-.. \\I It ·,-.. 
,111d s1·p.11,1t11I 1,.\ 11111.id i11t1 r,•.tl,1t·.\ I .ind,. 1,,l·d 11un1J11, 1· 111 I !:it,·, 
~ I n \1h11h 11 ,1111q•1i-.1· 1111• <'pith 1•1 ,\l 1,l 7th,• li ~ 11ntl l' t',l : pl.1 1' 

-
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arrangcn1ent not :-;yn1metrical in the epitheca, the rhon1boi<lal cell 
not extending to the apex but eut off at the top by the con1ing 
togetlh r of t,Yo opposite api(·,11 plate•-:. tlH·se l\\'U npi<·al plntcs and 
three nthcr api<·al plate" rnon' tcnYard the L1orsal side bo1u1t1ing 
a 5-sidC'd platl' at the \ ('l'tC'x. f these three apieal plates one lie" 
to thL' rig-ht nlld t,\n 10 tlu• ], t t' thL· plat,, at thL• Yl'l'1l'X; tu either 
-.,illc ut t hl t I 01nh,>idal pl,ttl xt c11Ll :J prP('i11~>11lars ,, hi1·h 11H•C't a 
large 5-sided lJl'l'(·inu;ular on the dorsal si<1c; the lon!.?;il tHlinal fur­
ro,,· hcg:ins at the b;i,e of the rho1nhoidal plaie anLl cxlen11s throu~h 
the trans,·trse fur1·0\\' to l he posterior end of the tel l; 1iostcrior 
plates arran!.!;c,l a<·c·tll'din~ tu the usual plan for the genn,; ehroma­
tuphores ln·o,r11; eye-spot absent; length 43_:-;~1. ,vidth 43.-1-~t. Pla te 

IX. fig-s. 1--1. 
Pon<l. l)i1·kinson ( 'uunl >, .] uly. (P l. 

·> [>lridi11i11111 Jl"rssonii Le1nn1ern1ann 
:-:>dulling-, 1ftl~. p. !'>, fi~. 53. 

Cell" glubose to o,ate, slightl~· flattened <lorso-Yentrally; epitheca 
an(l Ii~ putlu:t·,t broadly rounJing- at the posterior end; indi, i,lual 
Jilatcs c:on<:aYe, ser,uratc<l Ly hroa<l iuterc-alary bnntl'- ,vith high 
Ctlg-es; purPs laeking-; plate" c<lgP<l with s1Ji11es \Yhic:h are more 

nu111<'rous in the posterior region; total nur11her of pla tes 18. of 
"hieh 11 eu1npose the f•pit hel'a an11 7 the h~ put hec-a; in an terior Yie,v 
thl'' plating- sltn\\'S a tlf'<•id011 a:-~·11111H·t I'.). ,,·ith th0 rho111boidal 
plate 11i-,ph11•t'd tu 1he lel'l ,~nue,,h,t1; lo th<.' l<'tt uf the tru11<·ated 
1•tH.l ni' the I ho111l111~•lul plat,· is ad.ioi111 ,1 a la1·~, f>- r-.id<•il t1u1 -.,, tl 
api1·.il plat<' an,l to the ritd1t of the rho1nhuitlal platC' t\\"o addi tional 
api1•al 1,lates, one 1lorsal and une Yentra l, the'ie 2 adjoining a larger 
,1(,r,al apic•al 1,latc; 6 1n·ec:i11g11lars exte1Hling around to the la rge 
-1 i lc<l ,lor:-<al :.qiieal plate; posterior plating c·onsists of 2 lar!!;P 
au 1. J 1i ·al-, ( ot' \Yhic-h the one on the left is larger) and G 1>0-;t­
c·in!.('t1hu·s: eh rurnatophorcs d ise-likc. parietal; length 47-G0µ. \\'i1lth 
4(1 •. .J.:.!p, about :1~1t thi,·k . Plate TX. figs. 5-8. 

1-e11t1 1·1) p1,n,l, .l ohu on County, July. (P ) . 

3. J)rr1d1niu,n 1n1sill1101 (PeHard) Lcm1nern1a11n 
;:;diilhng, 1{11;1, p. 40, fig . 45. 

I\ lls o,·at<•. tlorso \ cn trall. · 1•on1prc"s<•d : the epithr,1•a c·onsiilerabl~· 
larg ·1• than the hypulh<'<·a; antt>rior <•nil <·1,ntl·al , po-..tt l'ior briefly 
1 oun1hcl; pb:t<'s with finn arculatiu11s and \\'ilhout intercalar.v 
1 mrd , 111tal 11111111,1.:r 11t' pin t<''- ~o. ul' \\hic•h 1:3 1nakc up thr. epithe<·a 
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and 7 the hypothren; the plating of the epitheca C'o11.sist._ of a six:­
sic.lctl apical plate at the \l'rtrx. join('ll at its Yentral n1argin by 
a hroa1l rhon1hoidal apit·al plate. at C,H.'h or its four lateral n1argin; 
h.\· a :i-sidPil :.ipic·.11 platt and dor~all.Y Ji_\ a 1. rgc. G-sidPd J>l'(

1 tin~u~ar; 
fron1 the \'ent ral rhc}n1l,L1idal apieal plate 0::dcnd on either siJe 
3 prr1·in!!nlars \\·hic·h acljuin the lar!!:C G-si,l~,l <1or::-.il J'l'l'l'in!!:nlar; 
posterior plat in~ eunsi,t s nf t\\·o an tapi1·al pla I es honnile<l b_\T :5 
p1._1st<·1ngnL11"'; 1•lt1·on1at(1[thorcs yellu\\"i,h-!!rceu; lent?:th l ~-~-l!l, 

\\idth 1!3-::!litt. Plate· lX. fig". 1:1-lfi. 
I lrainag1._• < 'nnnl. I>i,·1-in,un C\n1nt_\·. ,Jul.,·. ( P ). 

-l-. J>, ,-idini'11111 <Jl/(Hlrid, ,1s "'leiu 

f;d11ll1ug-, l!ll3, p. ~l7. fii;. !l. 

( '0lls P]1)11g-all'-OYate; cpitlu (·a and hypothcr·a of 11111•11ual s!Zf' '. 

tlir. anlt•1·ior l'lld f'llJ1ola in shape. endin:2: i11 a hlu11t puint: the hypo­
the,·a shorter than th,, l'pit he<· l ,11.cl hruadl.,· t rutH:atcd \\ ith t \\ •J 

lar!!;e spilll'S at thr posterior ant1 a :-;hor(rr spine on l'ither sidl' ju,t 
helo,r thP trans,,•rse ft11T1l\\': plate-.; ,nHJctlh 11n tht• \l!)l't'I' :,,.lll'i'a1•(: 
( or ,vith pol'(",); tit" zo11Ps bet \\'l'C'lt thL• indi\ idual plah's ,vide. 
,\ith1111t -..triations: plates '.20 in 11Hn1her. ot \\hil'h l~{ tor111 tllc 
P]'ith••t•a ancl 7 thQ h.\ puthe1·n; the pole ot tlll' antt•rior L'l11l fc,rrn ·d 
hy the jnnc·tiun of four ~11,i,·al pl:ites \\hi,·h are stnn1!!ly Jll'\ 1tlut•cd, 
l\\o on the ri!!.ht antl t\\·o un the l1•f1 side. being ,·onc':l\ i' to 111:1ke 
n short ho1·n of the ,crt,•x: nn the ,cntt·al ,idc the l'h11n1hoh1'1l plat,• 
lies l>l•t,,ccn and adj11i11, t,,•o of thl'sc-! centl'al npi1·,d plate,; clur,-,d 
to the 4 ,·entral l'latl•s is ail,ioiuctl anoth,•r ~sided api,·,tl pl:111•; 1•x­
ten1ling tron1 the 1•h111nboidnl plate rhdit an,l 1t,ft aro :J (•I'Cl'in!.!llilll'" 

\\h11·h ad,jnin a 1'1\1._•11th p1111•in!l'ular .1t till' d,n,al si,le; the 1"'0 

lat 't.il J1n1ci11g1ilars i tl'ill!.!' ninth lnt !!:l'l' than thl' 1lthC1"-: tl ll'• h_\ I" "' 
1h(•r·a platill!.! h111sist, e11' ti,e }1t1s!1·in!.!Ul:11•..; :Hid t\\t} h11i,1ol ,llil.ftj•­
i1·als: t ·;t t•lt 1)r the [ \Y\\ l:1tc1al pv t<·ingul:i1·,-, a111l tl1e t\\\l 1ntnpil'al., 
ht :il'ilL!.! ;1 1·;ithPr J1C,I\ .\ v1111i1':tl ~1•i1tl'; 1·ht·0n1tlloph11rl's d:\ 11- J,111\\'ll ! 

pi 0 J11P11t spot conspic·t1011s i11 th, 10111 . .('it n11inal furl'o\Y; lCllk t 11 :ii ,1ut • 
:3:~ll, ,,·idth ~(i~t. Platt- IX, fi~-., 9~1~. 

~lough. ~lonona C'onnt), ,July. (P ) . 
v~ 

S. P 1rirli11i11111 f,,/ntlrrl111>1 ( Ehrc11bl'r" 1 <'lap. and Lt11·h111 

R,·hilhng, Hll~, p. ;; t, tig. ;:,. 

<'l, JI:-. g]c1hn:-ie (u n,·atc 1luttL'll1·il d11rs,1 \l'l1l1·,ill~ ~ tltl' 1•J1ith e,1 and 

11~ pothl'c'.t oi' llllt'ftlt, t! iz,·. th' .111!1 11,11· 1 ll,l s11111t·\\hat p10,lu11 ,I 

alltl t· l'l'L'ill!.! \\ itl 1 h\o s]•ill ": I lbt> ,qw:-;: l, s 1 1 i, I' 111\1:tdl.\ 
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ing, w1.thout spines; the trans,·er~e furro,Y \Yinding to the left an<l 
conspicuously excavated. ,•,ith na1-ro,Y lists; longitudinal furro,v 
extended into the epitheca a short distance; plates with reticular 
n1arkings anJ fine spines \\'hich arc conspicuous at the margin of 
the theca, intercalarY bands broa<l "·ith <,triations; total number • 

of plates ~1. ,,f ,\l111•l1 1+ n ... , .µ t epitheca and 7 the hypotheca; 
plates in C'J ith ra ,hen, 7 ; pi1:als, tli<' rhu1nlioi(t1l ('C'll joi11c<l at caeh 
upper side h) an apieal plate; d Nnl to these three plates arc -1 
more apical plates of ,vhieh t,vo are dorsal apicals a11<.l paire<l, 
separating the other t\\·o apitals \Yhich arc latC'ral; extending right 
and left fron1 the vrntral sides of the rhon1boidal plate are 3 JH'P­

cingulars. adjoining· at the ba<·k ,vith a -1-side<l dorsal preringular; 
poc;;terior plating consisting of t\\'O large antapieals 1-,urrounded hy 
fh e po...,teingular~. the preeingnlars at the si(lc and the oue at thi:! 
back being Yery large; <'hron1atophores yello\\·-brov,n; pigment spot 
not present; length -!~~L, " ·i•lth -13.;;~l. Plate :X, fig..__ 1, 2. 

Lakes. lhckinson <'ount~·. ,July. (P ). 

6. Pcridini1on lr est ii Len1mern1ann 
S<'hilling, 1813, p. 47, fig. 53. 

('ells nearly g]ohose; cpi thcca and hypotheca approxin1ately c<1ual 
in :-;ize; plntes separated by rather broad bands ,vHh many stria'; 
theta \\ ith mnny tort nous nn(l branched lists; transYe1~e fnrro,v 
ron picuonsly ll'ft-lian,le<l; total number of plate..., 21, of v,hic·h 1"1 
n1akP. up the epithcc·a and 7 the h~•pothel'n; anterior p lating- c\ln­
:--isli11!.! 11f ~ '-'eutrnL 2 n1e:clian an,l ~ d,n· ·a l api<·al plates \\'hi,·h a re 
::--o a1 ran~•·cl as I\) flJl]i<>ar ,·1·0\,·cle1l tn the ri!.d1t of th · ,·,·1·tcx; frorn 
the rhon1lioidal :q,i1·:1l 1,latc. ,vhi<'h lies YC'ntrally to the othrr six 
·1pic·,ils, cxtc·ud right and left 3 preci11gulars ,vhi<'h adjoin at the 
hat·k "ith a lar!!e 5-sided dorsal pre<·ingular, 7 precingulars in a ll; 
1•ustrT iqr 1,I.1ting t•onsisting of t,vo broad an tapjcaJ'>, of \Yhi<·h the 
one to 1h<' right i'> larger than the one to the ]cft. snrroun,1ed bY 

' 
f> 1HJst,·i11gnlars, the dorsal postC'ingnlar being the largest; C'hroma-
tophores bro,vn 111 color ; length of thera 4-1-52ft, ,vi<lth -t.2.G-52tt. 
Plat<- X, flu· , 3-;>_ 

!Jraiuag- · anal. J>i<·kinson f;oun1~, July. ( P). 

7. l'cridh1i111,i H' ille. i If uitfcl,l-I{a._s 
J$ hillin~, l!H31 p . . 1;3, fig. :;1. 

I '(•lls ~dobose, flat t<>ne<l uorsu-,·e.n trallr, the e1,i thera nsnally larg­
<•1• Hnd n1u1'e lungate than the hypotheea ; a rn1or strong, ,, ith fine 
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PLATE YI 

Fig. 1. Tradu•lomonas ahrurtu1n ,ar. B1JnDiL'Ti ( x 835) . 

T. affinb ,ar. lc,·is (x 315). 

3. T. annata (x 300). 

4:. T. armat:L ,ar. ~tl'uui x 51l0). 

J, T. honiJa (x iUO). 

10. 

ll. 

1 •1 
•I• 

11. 

13. 

17. 

lH. 

:!6. 

T. h11,l'ida (x 300). 

T. lu-.piJn var. corouatn (X 300). 

T. hi~p1dn ,ar. crenulatm•t11lis (x 7GO) . 

11'. hbpiua ya1. pundulatum (x Gi5). 

T. Racilwrski (x iltl ) . 

T. R:wilt11r-.ki \t\l'. pu111•tata ynr. uov. (x "-ti3). 

T. planctonica ( x 7:20). 

T. ,.pinosa ( x ti:itl ) . 

T. ,ol vo1•inn ( x 3t3ll). 

T. piscutoris (x 7l!ll). 

T. rngulo;:.a ( x 700). 

'l'. t1h11,ata Cx 71lO). 

T. t>h•~c\llS {x ]llllP J. 

T. nl.J1upta ( x 7011). 

T . allia (x 700) . 

·r. i_,upe1 ha ( :,; 170). 

T . horrida var. paud spiua ,ar. nn,·. ( x 690 ) . 

Turbinella renigmatit·o. ( x 710) . 

flr) ptogkna pi !!:ra ( x 1nnl11. 

Xq,hn•~Plmus 1.,,l i,a 1·t•a Ix 1vno) .. 

• 
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Figs. 

PLATE X 

1-!2. Peridiniun1 tahulatum. 
1.-ventral (x 930) . 
~.-antapic::i1, after Lindcnrn.nn. 

Fig8. 3-5. P. Westii. 
3.-apic.a1; 5.-antapical, after Lemmcrmann (x 1). 

-!.-ventral ( x 560) . 

Fig-4. G-!1. Uo11yau1ax pa1u~tre. 
6.-dorsal (x 660). 
7 .-"\'entral; 8.-:.pical; 9.-antnpical, after LentnV'rn1ann (x t ') . 

Figs. 10-1~- }lenudiuium uasutum. 
10.-vcntral (x ,:~O) . 
11.-dorsal; 12.-vcntral, aft1 r f;tPin ( x t). 

Fig-. 1 ~- Gy111uoi1iuium palnstrr, ycntral (x 56:i). 

Fig. 1-1. G. vortic<'lla, ,·eutra.1 (x 600). 
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THE FC)LIAR "RANSPIRING POWER OF 
THE PONDvVEED (POTAI\IOGETON 

NATANS) 

~\ 1nph• t·xpe1 iint·11tal proof of the cxistenC'e of n I 1·a11sviration 
strc.1111 i11 aquati<.' pt•nts ha,;, been suhn1ittcll b} 8auvag<•au (10), 
Thod:iy and :--,ykt•-.; ( 11 ) . and Snell ( D). Dcrgerstrin in his n10110-
g-raph on t1·anspir.iti1111 ha.., e,tlled attention to the Pt1rly \\Ork of 
l "nge1·

1 
perfo1·1ne1l in l ~G:2 upon J>oflonourtu11 crispus and Jla11u11-

l lll11s fl11it11ns and that of Il o1•h1·c·utinrr~ on !(1u11uu ulus aq11atilis. 
J>u

1
11111()!J' 1011 JJ1 i-!iJJu 1 us, J>. r·,·isp11s. J>. clc11sl(s "here they ,rere able 

to dt•111unslr,11l' \\'at er JlH)\ en1ent. In their 111rasu1'('llH'Hfs of the 
\\,1t1·l' out~u, only a portion of the plant \\·as en1pl"yeJ. It "'H'­
IH' <.:l'ssal'y tu n:-.L' ::-01111· 1eag-l•1tt ,,·hi(•h ,,·ould 111akl' thr puth as ,rel! as 
the l' Xtl·nt or tra11~pi1ntion \is1ble. <)tis(~ ) detrnnin('d thr tran­
spiration ni su('h n1arsh plants as S(:1'/JllS i·alid11s, S. r/lll(ricanus, 
1'011/1 d, riH cort/uta, Sr11Jilfuria lutifolia, ~4curt1s rulan1us, Sparga11-
iulil 111rvc,1r7J1u11. 1'111,lia lulijulio . and ('ustalio od1,ratr1. () f th<' c·ita­
tiu 11s gi, a11. 1 ht·! c is :1 ~ l'J 1•1·:-i l aQ'l'C1'IJJ< nt to the 0fi'r.<·t that en1rrseJ 
pl.nits 1 !Il ll,pir , Lt l'Q'i) a1n11tl!Jts of \\';1L1 1 r•. Tire HC<'L•ssa1 ,\ r.ipid J110Ye­

lllQJ1t j,; ·011,liti lll'd l1., tlit' <'Xt< ·llt ol' lhl' lt•af surfac·P. Jn ihc cxpe1·i­
ll!Pllls qllGtl'd Iii<' plants are 1H1t in thr·ir regular habitat hut are 
t"'ithvr d<'<':lJ.llt.1tt•11 01· li i't< d fro1u 1hPir ol'iQ'inal pL.1rf! ol' adjnst1ncnt . 
J!1; l}1. hu,, , , 1' r'. she,\\' that wa1t•t· i-; eli111inatr<1 rupidl_,·. I t o<·ctllTell 
11> the \\'l it t>r that ii ,,uuld hr desiruhlr to !,!'aiu adtlitinnal infor1J1a­
tJc,n nn the ,,·ater relations of ::-uhn1r1ged plant'-. The resis1an1·e tu 
14 p.1s,;1!,.tP oi \\'.1t1·r should 1,e at !('ast a-; ,aluablc, :is dirc•,·t r eadi11gs 
obtai u1• l h., 1nl'1 hil1.}, C'll1ployt·d Jll'e\'iuu:-.lr. It '"iU lJe rt,rn1'111hl:l'C'd 

h,1t thi-. qu 8tio11 1,f tht· 1·1 ,istn111•t> of lca,·es to trans11iratioual \\U1er 
lo,, ,\as :!i1·,.,t snb:-.t,1nti;lled Ii~· Living-:-.1011 (-!- ) using th0. h.,·!:{.rc 111e1nc 
p.q,1 r. , c)halt 1·hl111·id1•. '\'hPre. the ti,ne i11 "·hieh it takes the blue 
·ol il t chi I idl\ p:lpe r to ii.let 11110 pink \\b1•11 1ila1· 1 iu, , nnta,·I \\ ith a 

'.! '. ;:-.; ' l n tc r, ·hu11,.!t'll f 1h1 r d1,, Tr:11 :-[)irat i n 1h r Pfiau2P11. 
\ I .. 11 1) 'I \\ ,l;,,- 11~<'11. \\ i,•11, t j: 1,1 .. ~;-. l '-tL. 

I . l 'L.:\ I } ,1clp I,' 1.J: •1t .. ~ :l•1111t1qllf' "' ,ln Rhr)II~ Pt UII !}p 
, T d, I: ·1•11qw. '- : '..!.j-.. '.:t i L 1,~11;, 

l>3 



G-:1: 

l(,1i' ,111•f;1c· i, c·1 111q1:.11·,tl \\llh thl' 1i1 o n·•111i1·t,l t,, 111akP n siruilar 
l'hi!ll!! 1 \ 1•1· ,l ·.' a.i i l. 1 l , t 1· l','tlll' till" ::-1:rf.J('C. Thl 1 ► riidnal 
1111 l l1 ,1 ha IJ l'1' u f 11111,,,. l'l.11 111 at , 1 : Jl\l l1np1·0-.·e•I hy l takk<' 1 
nn,1 Ii: l.i, in!!...,tu11 and . hr 1·\1 ( Ii ) . Th' n,c• nt h:,!!1u1uc•tri1· 1,,t]>t'l' 

in in, 1.",t i!!.tl i1111~ on tile t ra11 pil' ... , i,in 1,[ plant j-.. .... ul1ic·il·ll I:· f,1 

11 , rli·u· i-o 111.it th' JTl('l h d ( l] not l p a~~t·11ih( 1 h \'l ,.. ner,, 't•ll • 

111:1.,· Ilaili]~ b• 111,l(h t11 th ul'i!!"nr I , rtit•J,...... lu d 1•,(li11!! \\ ith 
J•,,l,oa,,a (j IIU ... it j.., ('lt•i l' f1 o·n t ill J 1'![i11llll1!! th t it \\'Quld not 

h pp , il le 1,1 \1 l th1 I (\ 1u Ill ,.r ~ 1,11: l iti1, ti) ,J ·h·l1!liue 1h 1 tjn11· 

·11 •11111 l t<i , h 11 tl 11_ ~1 J1 1el 1 i~ p,11 l•r frnu 1 l lu • 1,, pink \\h1·1t 

_,. 
/ 

I,,,-. -----,.,..,"'~ 
J 

-...... ...- . -

1 .. 111.:.1,d -l,•·1,·l , I' ,1 \ i,, ,1 tl, t t111~, 1p I•• 1 = ---u1 
l, \\1• i • fl :1t1u• ' lr· \! ~ 

tl ,. (·,)bait p;qi 

tat t• 11 1alti rs. :1 

L11·g1· <·nl'I-.,. f" 

. . 
"] H'•·i:d I', I 11 1 I' !l 1·q ll !..!' • J, \\ ,ls d, , l \ l'l i <Jll 1' 

• 
I 11;11 ; 11.i 1 \ I •>I 1 ht· )}', 1.i1 ' Ill \• II'-! •:1 ' I\ ' I t ·l11 l 

t o a regulal' cu, 1·1 ~las, l111·,· ! , L•.' 111 a1," a t lii1 <·• 'i'I' ·,,in. < 111 
llllU 11L the t·1 ,,l..., u 1·111· d.1r dis,· , t' ti11. 1 1·111. in ,lia11ll'I • I' \\;ts ,ol­

del'C1 l. so that th1: ntl11 r 1'111 1 ,,onld finnly }>l't-''' ag-:1i11 l ht• di..,1·. I f 
a eo\' er sl ir, i, inse>rt~d l 0t\\0cn tl1P di,1· ;11111 the nth •1· p11i11t. the 
<•o,;e r :-:li p " ill not he 1) 1 okt'll 1 11t ;ti 1 h, · s·1n1r- ti1rll i, -..1 ,·11r1• Tlll' 
<·l ip is S I ) ;1d.in .... 1 d th: il 1j \\ ·11 Jl1 ·It llt11 II tllf' \\ 1 r I' " lll ':11•(. :--;, 1' 

Ji~. I 1. T in <·1111 t I'll t 11 11 i" 111: ,ll ,·! , 1 " 1,, 111,· d, 1 11 I 11H t·l1 1 ni, .. il 
dr: 1\1 i,, ,· ti" '.! . 'J' 1• --.1 1,lit_, ,rn,i '!;11•1\<'l ' .... 11p11 .1tt ,·fill~ 

l'llli,1l1 ,!1 11 1,!i- ,. J-.. 1 li t 1 , : ... , 1 , 1 11•111" " 1 I ( 1 l r 1 : , 1 , iii r 

-
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i11g power n1i~ht h, 111ado \Yas fir,t suggl)Stl'Ll tu llh' lty I>r. :-;l1i, 1· of 

the .\·e,\' ,TcrsP;-; .. :\gri1•ullnral Expcri111l'11t Station long before :i1·ti,l1 

i i Yest 1!.!atinn nn thf' fcl r t1,u1,piring- po\\Pl' (jf aquati1· plants h:td 
] • vO\lQ'ht of. fl n1 tlH:Jll f'Ollsi;.;ts in taking a ('UYl11' slip a11d 
l"Utt'n~ out ,111 :111nulrt o \\a:--hrr 11Htdl' fro111 hlac·k 111 ndi11g fapr. so 
1]1, t tlH out ,idc L-; tbt · ui a, tl1:1t llf the 1·11,·l r .._] ip ,, hil,· t ltt 1nsidl· 

, I 

I 
I I 

-- • I""----< --•: :--

11 
I I 

I' 
I 

I 

---1+ 

J 
r-"\ 

7 

I 
I 

' ' .._. - I 

is open ..,,, thc1t a Jiurt i,i11 ul' the h.\·gron1etri<.: J>,J)H:1· i, , isiblc. The 
"·asher is glue,} upou the cu,·cr :-.lip ,rith the cobalt <·hloriJe paper 

in bc;tween. One si•le is thl'n free to ron1<• in (·onta<'t ,vith the lc·af 
a1id tli0 utlH1l' is pn,1C'r·tcd 1Jy 1l1f' 1·0\'1 r slip itsP-lf. The f'O\'CI' slip 
\\ ith thP att,ll'lil' I 1· 1halt 1·hlu1·icl .. 11 il\ IH· h<'at<·d i11 1he usual w:1y as . . 
f<,r Iii<: r,·!!nlar 11H thod u11I ti th1· lilu,· ,., lfll' j,._ p1·,Hlt11·,·d. 1'ht• slip, 
,d' 1·,,11r,, J;.., ,., :111:11'11(',l fl1;il th,• 1·r,,·,•1·1·,I pul't11111 far·cs up,1ard. J~y 

111L'.IJ1s 11f 1 he· Hoa I i11g ,·Ii JI t 11, ,q 1f',•ial t'l•l'lll of 1·olw It p:qwr ,·a r1·ier is 
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held in plaC'e upon the leaf surfa<:e, and pl'event-.; it frorn hcing- suu-
111crgetl or \\'cttetl .... \t firo;;t the> tripartitl' paper as rceon1n1entleJ hy 
J..,iyiug,ton a11t1 Shre,P ~ti ) "a" nsi'tl l,ut latc·r it \\as foun<1 that re­
liable results coul1l lJe !Jlitainrtl by usin~ the "iruple paper. 

Th<' " '01 k \\as <10110 at th<' Lakrsidc Lalin1·a tnr~• of the l'niYCl'!-ity 
of To\\'a dnri1 g t '.11• ,n11111H·1· of 1 ii:!:1 and 1 !l:!-1. ~ly thanks arc dne 
l)r,. \Y) liC' a11d Str11111-.;ll'll f1H' pl:1t·ing at n1y dispPsnl the facilitie-.., 
ot thL· lahor.1tnr~·- l'o 111111uutlo11 }l(lffl/lS \\as ('hns(n ht1•anse it \\:1S 

the 1nost a1•c.:1•,si]il11 pl:1111 1lnring the s1 asn11 of ]!l:!:t 
111 addition tu th<' 1•qnipnH·llt spcl'iiied. flnating <'lips, and cobalt 

elilorid1• slips, it \\as. of (.'Olll' .... C, lll'l'l'S,;Jl'r t,1 ha\"l' :1 IIH.:an, 11f heat in!!; 
the pap,·1·s sn th.it thr <·0101· wuuld h1• l'h<nt!.!L•l .t'ron1 11 i11k 1n !,Jue. 
l•1 or this p1u•11osP an ;ic·l'tyll'llC lant<·t n prOYPtl \'1'1':' ,atisfa1·tur~·­
()tlt1•r\\·isp tht' appa ratn.., n1 d 1nanipulation, al'c thr ,a1nc a, h.n·e 
been st1L111·111d 111 prcvi11u.., \\Ork npn11 the .t'olia1· tl'an:-.pil'ilH? pn,,l'l' 
of plants. .\ ro\\ boat \\ hii·h 1·:111 Ill' ,('vnrcly :uH·lil•l't'<l is another 
l'l'C'l'Cqui--itP. Till~ tla1a as nhtai111 t1 Hl'l 1 -,nJ,1niltL·d in thl' r\ilhn~ring 

ta ltlP. 

I lat 1' 

.Ill 1.,· I~ 

.) uly 1~ 

.Tuly 1·: 
,luly 13 
,l II I.'" 1.: 
July 1:~ 

J ,1,?f 

,\11~11st s 
\ IL.,lb( ._, 

. \ !J~ll:-t ~ 

.\.U~ll~t S 

P 1 ) \ \ 1 : n , , 1◄, T 11 E F 1.1 i_ \ ·r r ~ 1 : 

J>oT.1 ~! U< :J~ TO.\ .Y. t T.L\ s 

'fi111' 
1:111 }'. ,'.,! . 

-t: 00 I'.\[. 

:i :OU \.,1. 

fl : 00 .\, ~1. 

;{: \)II P.~t. 

5; 00 P. \l. 

s i n11 \, 

~:00 p '1 -1 

.'.i.llP p \I. 

li.l: I \.~1 

~\\l'f:\!:!;l' f oliar 
tr11.1u:p!rJ1l~ 1111wer 

) -q-
( . '). ) 

( 
_.., _ 
.}~f.) 

n.s1 s 
tJ .• i 13 
0 .i.-G 
0.73'", 

o., .... ::: 
l . ,.,ill 
0,t ,;-
U --1~ 

The dat:-i .-j\'! ll fur 111,, ioli.1r 1 r;ulspjripg- 1•l1,, 1· 1)l /', rr,111 U< tun 

1111J,111s t'lir the ,.-1:11·, 1!..!.:!'l ,l d l !l~-t- 1ln not ,hu\\ a !.(rPat 1h·al 1,t· d1•,i 
a t i11ll. 'J'l1c higl1Pst p•li1it n iti<· din tltc: tlata of th first )ear is nt ;-; 
p. 111. F ur 19:!4.1 he.d:ita fru111 tintc tu ti1nc. tlo 11nt di,erge a, 111u1·h 

as dn l' ing- tl 1c: ) ear pr<',► i on:--. I t 111::i) he ~ai<l that both ,1·t, 1)f clnta 
\\1·rl' t:tk!'n 011 1·lear ,tiy:-- "hen th<' cYnpor:1tin11 JH•\\t r llf 11H' air \\as 
quit<• high. ll 11\\·c1\" r thc•r<· i" 11nt till' ,·,1ri.ition 1•:,;p1ri1111·1,l t'i,r 
JI , (it1 ~tlu1, .111.l \'r111tl1il11ll J. \~ ] \;1kk1· a id I i i11~,Jn11 'I hl· f1!.!lll " 

for l !l~-f ,1111,, 1 11 il!:!'l <•11111, 111 \\ h.i1, 1t· \'1•1' 111 ,., l't'll 1 It<· hi!!h• ,t 1 , :q, •l" 

:ti inti :111.\ t 11<· 111.1:-;ilntltl l 1 ·:111,11il"l l"l\ 'I' lt· Ill, :,.;i1 I 1111 I\ djl 11':ll l )Jl 

• 



;1, 111 ·u,11n·d fnl111 :r l,i\· i11[!,l111 1 I'.\ l i11d1·i1·;1' 1"111 ·111 111· ,t;111dard1z,·1! 

11111111111<'l<'I [!n\1· tl11 · liii.!'111,t \·;tin<' at :il>l)Ut :.! p.111. \\ hilt' thl' n1a:-..in1u1 11 

I r.111,piri11!! po\\ 1· 1· 11 ;i, ulit:1i1H•d at ,n1tH' 1 inti' pt t'\ it11h. I >t1<' t hi11g 

\\ il l llt' 1·1·1·1 aiu , l d is I li:it I lie ll10\ l'IIIL'lll or I ht· ,t ltlllcl I ;1 \\';1, 

~1 II ,tllcl I i i! 1·r,1,t.111•1• In th1• )Hl'-'-H~t• flt' \\ilft•J· ._,Jii,.d11. 

lo ord<•t to dt•l1·1111i \\ ltt·tlil'r or 1111t the .... t11111:1ta ;1n· 111111f11111· -

t1111 II!..!' ,I'- f:11· "" tli1 (ljJt'lli ll[! ;1111 I c·lnsing- or the gnat·d (•(•lls ;1n' ('tlll · 

l'l'l"l1(
11I. ,('1 ·1 ion, t11' ;1 11111,dwr ,,r l1•;t\ I'S t1f this p11111l \\ r1•1 I "('I'(' tixr,I 

i11 :d,._,11Jttll' ,d1·11lt1.J ;11 ·1·, ,1"d1ng 11, 1 h1• 111etltud flt' Ll11, ,l ( ,). 11'1·0111 

\; ri11u, s;1111pl1·, t:ik1·11 .it cliffc·1·1'nl ti111l's for l,c,t It I!)~'.! a 111I l!l:.!-t, it 

\\;J, f o1111,I tlt,t t 1111' ~tl :i l"d 1·1•lls \\t•f"f' tlj>f'll tl11·11U'..d1011t. Tht• .tY<'l"il!.,! (' 
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I
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I -! '-<'111 w1 t:1 "r th,· 1'•111d"'",1 (l'olumop,tou 110/(111\J , :--i;, or "1'11111n~ Ii.Hu 

1, .. i ,1, 1111 11tl, .. 1 11f ,trn11atn l'"' :-11, 111111. - :!.i:!. 

,,t f h 1· lljl( 11111~ 11·,1, (;_(i !L l•.\ 
Jll r ,q\l:it < ruilli111 ◄ 11·1'. In 

1-.:.:-, 11 ,11\d ( l1t• 11 ll 11ilH'l' ol' '-lu111«1ta 
' 

t hi~ c·ontll'el i1111 iL 111:1.\ IJl• :--a id 1 li,it 
~.111,:i:..r1•,111 I JU \\'lt11 111:,d<' an ;111,1l111nic·nl stud_\ 111' th11 t,,...,nr, of 

/'r,/ J11trlf/( lu11 ( 'l1r11f111ri r1111n1l I hP lllltllll('J' or slO!ll;t1;1 t11 IH• ~.-,:-, P<'I" 

,1-1uar1• 111ill1111!'!< r of 11·:11° :---111·la1·(1 • 

l·'r,1111 tlti..., ,t111\_\· it j..., :qq,.11·<'11 t tl1.i l Ii." tl ,l' "l'<'<·i;ill.\ 1·t111,tnic-tc-,I 

;1 pr•a1.1tu, tl1f' ntl,;1 lt drl,11·id1 1 l1tt·ll1t1d IIUI_\ l'(',l\li], , lw lhl'd to d< -

t •i rn!rH• th,· 1'1,li,1r 11 ·:11,,111r111!! pP\\t•t· ,,i· -,111·h :11111.1111· 1dn1 t, "' 
/' , / 11111111111 , ,,1 1111/1,,1, l t r, ;dso 1·!1 1111· 1·n1111 tli1· 1l:1L1 !!I\ <' II I l1; 1t t li 
.t1·, i t:11 w1• I t• t JI., 11;•,,:1!.!t> nl' ,,.it c1 1· i, ,!i'.!lit. 
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.f. 

LI 'I' EI i. \Tl r. I•: <·IT EI ) 

H:1kk1 • \, L --. 1tl11, 011 th, t ,a 1,p11111;.: J•O\\•·t ,11 pla11,, a, 1J1d1,·at, il l y 
th,• Ill' th,,,) nt ,ta11da1diL1•,l l1.1:,..10111,•!11, Jmp,0 1. Joni. E,•,,). :. : J 1.i 17\ 
l!IJ L 

Hakk, .• \. J. .• 111,J l.1, 1 :._,t1111, J: I.. l'u1thl'1 ,tu,l1P, un tl1t• tohar t1.i1 • 

"I'' II - I I\ I 1• 1 l:111t-. l'li,'-1 ,I. H ,, ~:.,l ,I, l!l]li 
1:, I:,_, I ct, Ill. \ ) Ill '1'1 a11-p11 ah Ill ,1, I 1'1 l:i11ZPII. ., ,•1111 1•1 1. lft::!O. 
L1~11,..:t,11, BI. Tit,• 1,,i,t:11,,·, off,•r,,l l,) J,·:p,, •1 t1a11-pi1nu,ual 

11at1 1 J.,~,. Pl. 1 r \\'011,1 l •L l J,j_ 1!11:t. 

1111 -t1. 1: I. \t1111111f't11 a1,l th,• J••H,111, ,111 11tn11t1llfl. J'l:nt 
\\', ii, 1-.::1-, .Jl ,L !•.j 111, 1-l: ll! 1, l!ll.1. 

1\111 -t,11, J, l • :111,l :-ihr, \I.E. n. l111p111\CJ1lt1Jt-i Ill ti, .. 1111 •lt,1,l fol ,Jo-­
ltllll 1"" tit· 11: 1 -['i1111,., l"''H'I nf pla1,t ,111 J.11 .. h.) I, 11111r·tr1 J•:\J" r. 

J1 ln11t \\ n11,1 1,1:'.:!,; ''•l!l, l1tlti, 

,. 1 lu} I. 1'. 1;, 'l'l1f') l1J;,.i'.ll ,.. , 1 ( till' -t 111au1 1'nm _1, l11-1. \\ H I. 11\Jt. 
::, \\ u-lii 1~t-l 11. Jlt1),. 

.... I )(I,, ('. R. 'fl10 . I 111-r 1ra.t111U l.! I IU• 1 'l l ,\Qt(ll J1lA1 l-: It- ,1,ur ,:n• 
aud t,, ,, la 1 11-ILIJ•'· H lt. •~n·~ :i,:-t.i- 111, 191 .• 

:---1, II. I\'., Jl, 1 J'r: 1 -1,ir: t 1011 t 1,r11 ,11"1 \V~ -, 1•tla11 , r. fi,. . T• 1 J; 
<" -.•I. 0; ·:GI ",i::, 1'1 I~-

s 111, ·;., u, l 1 mull,. ]' t11llt" ,l, ~II n, ,, 1.\J ;1111 1 q1m11qui \nD • 
.... i i\"aL l; 1, 11:1n ..'.'lL). ) , 11. 

l, TJ1,1,l11.). n. 111d .... ,.k,,, ~. ,:. }'1, limi11al.\ ••} J;t(l .. lL- 1) tl.o Ul I pu.tlv 
, u.n, i 1 -.uhm,·•~• d 11: t, 1 1 l:111t-. \1111. (>1 H 1.a1 ·" !! ,:G .. 'j fl3,, 1 0 , 
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