
AN ECOI$GICAL SWDT 0F SHE FoR[ GA'RBY SWA]\{P'

COANELIUS C. WAIKEßIBIN.. /

\ qlLI

A TITESIS PBESET{TED TO IHE DEPASTMEITI OF 3O[ATfÍ,
a.0 nm IlNrvERsIlY OF MÀNIT0BÀ' ÂS À PÀBfrÀt

aEquIBHilH$B FoR SHE ÐEeRm OF ¡ÍASTER 0F SSIE¡T0E.



c0N[EN8g.

I. Fo¡¡ard: Preeentatloa of tbe Problæ.

II. Study of Eabltat.

( a) H¡"yeiograpbloal Eeatr¡res

(b) clfmtlc r¡flueDeêB

( c) Eilaplle Faators

(d) Blotle Fectore

ItrI. OeuEral Study of tho Tegetatlon of the

IT. Pla¡t tlfe of the Sram¡r.

(a) Florerl¡g Plante

(b) ¿leae anil other Aquatlc Llfe

T. Conelusloas.

VI. Llterature.

fflñmnsìþ**
"rro*lr"^. Vr\



I

I. qsqspslårl,gl .0'q ry. PB,oBI,EûÍ'

gøparatlvely llttle rork of at¡ ecol.elloal nature has boen ôone

ln lta¡ttoba anil Westorn Ca¡ada' In the Yealg L9Ê6r 1998 a¡rô 1929

th¡ee lÊpete rere publtrgheel ¡teallqg slth the vegetatlon of ÅLberta

by Dr. E. S. Dowdlug and coll'aborEztorsr

ri p¡oblq of great l¡terest nas iounô ln elose proxlmlty to

tbe Fort Gally bulldlngsof tbe u¡lverslty of ìÍanitoba, ln tbe nsture

of a sramuf area sono 400 yardls eaet of tbe bulltÌtngs' It raE tbere-

'fore zuggeatetl to the wrtter, that he r¡nðertake thts tnvestlgatlos'

IIbe Btobl@ ls an tnvestlgatlon of the vegetatlon of the 8traqp

wlth lts gu¡ror¡¡ôlngE anô the co¡¡Iltions under ¡cbleb lt exlsts,

lncluðlngtbeprorlnttyoftheBeôBlveranôtheeffectgofoeoaslonal

flooillng. It ças reallzedl, at the ttme wben tbe Brobleu çae

beg¡¡B, that lt would be lmI¡ogslbl'e to glve a fr¡lI report afüor only

oae yeql of lgvestlgatlon.

orlng to tbe faat that a large p¡oBortlon of tþ1s lalestlgetlon

hað to be ttone ln the rlsterr nore oBhasls ltag glvea to tbe liten-

tlflaatlm of varloes plants anil ant¡a1a, whteb aoultt be obtalneit by

cultures flloD guBerflctal sanples of tbe solI, rather tban to f,leltl-

çork.

prþb:I@ ras Br¡ggeetetl by Frofes¡or C. W. IÊre, rþO hâô vlglted

tbeerupanuDberoftlmeeln'l{ayantlJuneoflgã5anôatt]rose

oecaslo¡e colleeteù a eertal.¡ uount of lnfo¡'Etlou coacernlng lt

rhleb hae beea lneorBorateil ln thls tbeslg. The wrltor rnn(le hls flrst

vlElt to tbe 8Íamp ln the late g|¡rîlfner sf 1955, but bað frequeatly

etuôteit the plant llfe surror¡¡ðlng tbe swamB ln prevloug fgarer
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rI. sru.ur, 0F gaBl,sar.

(a) Iþysåograt'bloal fgFll+.ep: Posltlon a¡¡d tgpogrqphy of the area.

ljegmul¡yargÊ'whlehragl¡vastlgateil,l,lesona¡tolctof

Ianð fO¡ned by a horeeghoe benel of tbe Beä ntver, ae lt pass€s n€gr

tbe tnlverslty bul!ôl¡gg at Fo¡rt Ga'r=¡r. 4pproaçblag the sxaBIIy ar€a

frcu the seetlon ef tbe rlver bank aareEt to lt, re ¡otlee a graô¡a1

rleeoftheg¡or¡aôfromtberfve¡baDt'whicbamor¡¡tatoabout20feet.

lbe ftgsl¡es oB botb topographtcal mapo denote eontour llaee anô are

relatlve ntubere onlür slnce they are not baeod oE sgq level, but they

ræe useal by the rdanltoba Gove¡rment Êurvoy ln ]924 anô ¡B ale lndebtecl

to the Pr¡bllo Eorks Depa$@t for this map. 1glre top of tbe rlvef

ba¡ß le repreeenteô by ao¡tout ltne ?5, antt tbe dlfÊErences f¡ heigþt'

by feet are aditeê to tJrat. Ore ftg¡¡ros on the nap lllustrete, tbat

up to nesr tbe sra¡It the gæqail |s geseralùy rlel¡g for a tllstanee of,

900-55O yarcls on tbe no¡tb slale of the Bofnt. Sots 1ã0 feet nsrtb

of the s¡aqpr a4ê on tbf'a naB betreen contour I1n{91, ts a gËght

ilepresglo!. &e posltfo of the sraqp is lnôloatoq by the ¡eüo sramB

andt the grlgee of lt are also enfflctently rell Élk€ûo 5te dlepreEslon

luthegraEltlagulteoo¡sldørablerrou¡ehsol¡¡faottthataaa

TeR¡It oû tt tbe wgEtatlæ ls altogether tllfferent from that 'sf tbe

sgroupatlng. The aeüral ôeBreeslon la the sra¡[t Ya¡leq as m¡¡eb gs

? feet, a9 asc€rtalned from tho late.r level mrks lefü on tbe tn¡nte
No,7.

of yor¡¡g Asb Trees t seo pbotograph) '
ltbe rlEe alreatly ngtlsedr le ovsD more pl}onoUnoeô wben the app-

roaeh'|s mile ln a slmllar ôtrectlo¡, BqEo (Ustance fa¡ther doryn near

the bend of tihe rlver. Itot only ls tbls rlse notlaoa-blê os tbe ¡orth
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8id,e of the point tlrt it is general around, the whole pointr Part-

icularly 80 o¡1 the sortb sÍtle. {Ebe interisr of the point suggests

the ahape of a gtEcerr À glance at the contou¡ llnes on tbe tÈlpo-

graphlcal nap ui].I show, that tbe letel in the l¡rterl,sr part of the polnt

varieg wltbin 4 feet. ßbis when compared to tbe relatively steep slope

al,ong the river ba¡¡k of about 18-eO feet, u¡hich is atlll more

augrunented if the water Lecel of-the riter is oonsid,eredr ln that caEe

anornting to 25 - ã0 feet, is comparatlve}y llttle. Nature}ly.it

appearE to the obeerver, that the reglon sonBrislng the outer El,oPe around.

the whol.e point should. be fairLy weLl ôrainedr [t¡i'E ls actuall.y tbe

Gseer It ls ôlfferent hgwecer dren we approach the inner part of the

Fol^nt. fltrls part is not WelL ttralned, partloularly a r¡r¡mber of

84aLl9r a¡lota in it' llhere are a few snsll tiepresqlonst rûrloh have

.nage at a1l. Eturs the èepreeslon already nentlonetl

bet¡reen oonto¡.r llnes 9I about I5O feet north of tb'e swamp d'rains

toward it. Â,nother olough or ìlttl,e qwamp if four¡d further d'os¡r the

polnt torrard the north-east. Both swanps have their eÔgêE lnd.isateð

by the Eane eontour llneE¡ 90.

Ilrainage of the rest of the central area is more Or IeBE lqorl

Ehe land slopes towartl the swamp generalLy. lflhis is Ehown ln tbe

tranEecte of tbe point from sid,e to sÍtle cutüing throughithe larger

swamp ln two places. U. e tra-+1- 3 e ef s t r2)' Natr¡¡aL ôrai4agB

Brqbably takes its course to the north in two placesr and' to a

Llmited exbent to the north west, aLong a ôitch dug in a nortberly

direetion soße d.lstance from the western extremltg of the ewamp'

0n tbe rnap this ditch would oone iust below tbe lowe¡ left hand'

corßero Hhen rl¡alncge is spoken of, it d.oes not tsealx getting rld' of
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tf¡e exoega of, sateE aosr.U¡lated fron ratng but alao of thc ælteil snor

acormrlateû ùrr1¡g the lo'sg wlpter pa'loô. llrle gegqnrlatlon of $¡or

la Very oonslalerablc aE a ¡n¡Ie anet haa been ¡nrüleutarly eo 1B the

rlater of 195?-95, and eY€4 lÞro ao lu the ¡net rfnter at L95E-$.4'

see granh upber f llluetlatlng atregBherlo preclBltatlsns.

(b) Cllnatlo l¡fluonces.

Ilnder thle head,lng ve foeua our lnterest ol sueb condltl'o.ge

ac llght, temperatrrrer raln anil suof,, moleture çonilltlons of tbe alr

anô tbe €ffeet of wlnds.

Lt F&t.

-
g1e aetlve vegetatlve season colnelates çlth tbe perlotl of greatest

11gbt for nost of tbe srsmD vegetatlon. tr'gl aEqåtte vegetatloE tbe

aetlve perlott coneg before tbo Berlotl of, greatest ugiht, ôurl¡g !{ay'

Shortl,y before the nlilôle of Jr¡Be, úeu the sramB rqe Tlsited, no free

water rag qotlseil, onlÍ n¡il a¡rð il¡pp earüb bel¡g Bresent. py the entl

of Juqe the tlpDer l,ayer of the grountl 1s ttr"¡¡ and ooulô bc portleretl

witb the fl¡gEre. The flosering plante contlnued growtb r¡nttl cheehetl

by the axeeaslvely hot çeather ln the la'tter parü of Juao, lbey are

Eleeles wblcb norrally have eompleteô florerlng by the euel ofl Julyo

Ca¡ada 1bletle wae the o¡ly plant whleb contlmred flowerlng througþ

the late süItrlêro

Sgperat¡¡re anô l[ot-stur-e r

Slnse tbe vegetatlon ls a3t at rest ah¡rlng the rd'nte¡ perlodr autl

the glou¡¡ð vegetatlsn r¡aôer a thlck ooverl¡g of snor, teu¡nrature cha¡ges

durlng rlnter ¡¡erloð,e ar¡ Bractlcally of llttle lmportaace. With the

rlee ln tæBerature ln eprl¡¡Br the neltl¡g enow alral¡s fron tbe hlgbel





reglong lnto tbe swamp. Tlre g¡ounô aborp the level of tbe EwamB'

exposeô to tbe sunf s Daysf tarns uB Bore ra¡lilly than the uater ln

the mamB and tbe mdl below. llhte regulte iu tbe vegetatlo¡ gtrræu4(l-

tngthosEaEl,sborlngsfgnaofgrowthearllertha¡thatlnthe

wateroSregragsega'ndherbaceouep!.antsarouadtheorampehoneða

uumbEr of green leaves or shoots e¡Iy ln lla¡r, whlte tbe Care¡ speclee

anô otber aubnergetl plantE sbowett very llttle growtb before the beglnn-

lng of Jr¡ne. Slnce tbe ewamp ls belr¡g gheltersd by taII treee on

aII sldes erce¡rt fron the eorth, co¡illtlons aro eucb¡ tbat a falrly

stlfl ahoaphore rea¡}ta at atl ttnes exceBt nheu a è¡y gout'h wlndl

Brevalle. tt¡tg resulte'l¡ a uire or leeg brnlil atrcepbere for nost

,6k laof the tfme. T[hen Erofeseor trone vlglted the swan¡t tibe flrst wc

l[ay, the swamp helê a eonslilgrable qua¡tlty of tate¡,. lfhE tleBth of lt

ras maqsureô !n a number of . plaeeo ag belng a¡susù 15 !¡cheg' Å nt¡mber

of ôeeper placee vere uot aceeeslble. Fater na¡ka left oE tåe tn¡nke

of G¡een .Apþ treee rel¡€ Later meagtllìett by the wrlter antl fountl to

var::f uB to ?? lnebes. Fr¡rtber obee¡¡yatlous of ProfeEgor EowE showed

that the ôwrtnF contalaerl a falr anount of wator at tbe eatt of lhy. B¡ '

the eacl of the thtrtl wEak [n Jr¡qe al1 free water hatt ûleappearþA aDô

tbe eranp nag Dot Just net Eroqnil¡ ôn JuIy 4th. t the uBper quarter tneh

of mudl bad rlrteð, &ô was olaeklûg anô fryable. fhle raplcl tlryl4g nas

b¡ought about by the etrong hot eouth wlnits elu¡lng the latter lnrt of

Jr¡ne. remperatures varyl4g frcn 85Ôto or€r g5orere recorded a nt¡nber

of tl¡nos ttu:rlng thls Perloô.

Fron that tlnc on u4tll snow feIL, there cas no sta¡¡tlng vater !n

the swampßurtng the rest of the fl¡¡uIler "o"-J 
Professor towe states'.\
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that oa eaoh ogcaeloa of ble vlslta to the sçaBP tbe latter ¡nrt of

ltay anil truæ, a casual eos¡n{natlo4 of the water ahowed a ôeflnfte

Cquatlc flora aad far¡¡a, ü1ù soultl nke an lnterestlng eeologleal

study. llbe flsra coatal¡ecl a nr¡nber of algae aati tbe far¡¡e lacludlect

a large nt¡mber of mie¡oecople plarktoa organlsa auô laseets: Ohi?o-

nom8, Apus, anô Beot1es. Íbe teu¡lerature and nslsture aonalltlsng for

the ¡r:rovlo¿e yeat rere stmtlar to the sumer of 1956. Dullng l95gt

between lh¡r antl A¡g¡¡st, taln was sLtght anô la¡gely ln l:.oeel tht¡¡der-

etotus. Balnfall for June a¡nor¡nted to .9? i¡ehes andl for July to

1.61 lncheE. The mudt Eae so dry lu the swamprthat rala was lmeillat-

ely absorberl afüer eaeh fall ancl there üaE no accumrl¿tfo.n of water

at any tlme. In 1954 the sprlqg ralnfaLl ras o¡Ly a little

uore than balf that of 1,935 rand tras later 1¡ the o€€tsotlo ho dtry

spe}l ôurtng tho sì¡me¡, was algo later ln tbe s€aaono PrObabþ the

aw?mF ¡nsaetl throueþ tbe same gtate of deEgl,eatlo¡ as la l€ã5, as

the su@ers Tter€ ûAt ab¡orgal !a any lespoeto trt ts thereûorc

prpbable that the Bu¡mêr of I9ãg mE a more or lesa ave¡ag€ o¡eq

. see grapb nr¡nÞer fr{ .

Stuee the effect of wlnilg la the shelteroil eonôltlon of the

srramlt 1s a hlgb[y Brqble4tlcal faetor, and sl¡ce Do msaoureqents of

thla faetor for tbe erqmp Blgper are aVail¿ble no dlscueslon of lt

w111 be nacle.

( e) Edtaohlo Factors.

It le e well hown fao-t, that tbe nature of tbe soll affeets

vegetatlon. fhe chqlca'l oonetttuente , the phyelcal natule of the

soll, tb,e presenee of peat or hxpt¡sr eaoh havg thel¡ val,ue !n deter-
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nínlng the tY¡le of florar

$re soil on tfre eiigtrt elevation arsr+nd the owanp ls one with a

nll.rlly acld huntrs. ßbe humre rarieg in tlepth froo tv¡o tq thfee feet

(Obsefvation qf Professor V. S. Jaekson). lflhe soll fron the smnp

itself shosedl a ilefintte asi¿ reaction. so ohenica!. a.nalyses Ëel¡e

nade to aecertain the aËr}te present i¡r the ss[. f&e solL on the

whole x¡oint differs definitetry with the soll across the river, which

is of a cl.ay river-telrased Tariet¡r ancl ln the long paeÈ nrst have

been greatl.y affecteô by repeated, oferf}oús of the Retl BlverÒ

@erfloss bave not figurett proninently in recent tines in the hiatory

of the point. $he point of land eOntaining the awamp ig on a higher

level, than the 1and across th.e river antl has nst been in¡ndated' to the

qame a3têntr llhe Last high raüer to oïefftow any of the land. ln

q¿esti,on was treqortlecl in ¡.916r and, affectetl a $reat part of the central

region ef the point. Since that tine there hag been no d'lrect co-
ì

nnection between the waters of the swamp and. the river. i Afsinteefatlon
)

of faLLen leaveg is retarde<t in the smmp. llt[ere is tberefore a greater

accr¡sulation of litter, trec nên-tlieinüegfated. renains of dead Leavest

gtems, etc., than in the sunOrnd.ing wood,e' llhis nay be due to a eo&P

bi¡ratlon of features, such as lack of or¡¡gen at the bottom of the swarnpt

the slower rlse in tenperatu¡e in spring and the abgence of hunu'C Bro-

duoing fungf. Underneath the l.ltter is hrrüus, belou that mlneral' soilsr

It was largely the litter that was taken into the laboratory anal uEed

fgr the culture of the aquatic organisns, whioh had, thrivetl in the earlier

part of tlre season an¿ passed. into a resting gtate witb the apBroach of

ôrorgh,to

(bl Biotic Faeto¡go

i-r-)
it

Ehe situation of the swamp and its protectlo¡r have ¡¡ore or



los¡ reduoeel blOtle façtore to a mlnlmm. lt¡e bJggest ehorrge ln thls

area ônrl¡g the last ?0 years bas been tbrougb tbe lnfluesee of naB'

In tbe ecctral prt of the polnt of lanô antl áror¡stt the eÍanp a large

aunber of treeg have beea rqoreô and uhat ra8 oDce poplar sooôI¡ntl

ls tbe eenter of the polnt t's nor t'arge'ly qultlvateû lanô' Gøpara-

tlvêly recently a illtcb ;aE naûe to ilratn tbe soutbvestern part whtch

bas eugbtLy lorersô the water level of tbe !ñâIrpo Elrlg dlteh as

lndlcateil Brovlously ls Jugt out of the area of the map. 0f the

natlve ltfe lt |E lutereetlng to rote, that |n ailetltlon to rabbtte

anil cqutrrela tbg foltoulng rere observeil ln tbe sprlng of 1955:

Reô Wlngeô Blaekblrile qûtn nestg, Blttems, Dueks antl Ra1ls. Thess

were rocordteil a nt¡nber of tlneen !n anü a¡sugô the ora4' &parf

frm brtugtng lnto the gwamB, on tbelr feetr ênn sseds fron Blants

elseúere, tbev sor¡lô have llttle other l¡flue¡rae upon tbe v€etatlo¡r

of the swanP l1fe.
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Ihe ¡nlu-Ë sas ortglnalJ.y oovereil by tleas end was a frt¡glne

çoodtandl fo¡matio¡ eharaeterlgtlc of the rlver banks aEô aÖJaeent

Iands elsewhere 1¡ l[anllltoba. Ithe river bank 1g characterlzed

by rtllo¡a of rùleh Þatt¡ lenglfolls trÑrhlr ( Sana Bar WII[or) r ls the

ritq!.nant sBecleg. Áseoafateel rith thle !s Co¡uue Süolo¡l'fera

tr[l€h¡. ( Beö - 0g1el DogÍeeô). 4bov9 tbe riveæ bank 1s a Bromlueu¡ù

belt of Aeer Seg¡r¡rlo Lr ( 3ox Etder). fïunka of 4¡9 of theee t¡ees

are uIt to l8 lnches 1n dlaneter. X[lxeô wit'h the BOx Elder ( also

boÍ4 as ÌÁanltoba l¡Þptel aro to be found PoBu,luB ôaltolêes ldarså.(gstton-

food) , PoBu¡rs balaanlfdtå 1. ( Balsam poplql), Populus trm¡I'oliles

MLchl. ( dnertoqn ¡spes), |ftlla anerloa¡a L. ( Dassreotl, Quercue

nqeroea¡pa t[1ch¡. ( B¡r Oak). S¡nrbs lu the naôegrortb a¡e Ãumetrou8'

gueh as the 0orn¡p sslo¡lfera !61cbx' ( Red OEler Ðogweed). 0orlÈus

mstrate ått, ( geEtretl Eazelaut), Oo¡¡flqa amerlcanq WaIt.( Eazer'tut),

Tlbu¡qte opulue Lo ¡ vÊrç a¡erleanrm ( M11I-) ¡ &f t,. ( OrauÞerrV-tree) r

anil others.

growth.

lÎ¡ere tg also a oomBaratlvely rleh herbaooous unôe¡-

In o¡t[er to glve a general lateg of the vegetatlon of the polnË

anê tbe reglon lmedlate\y sUrrounôfi9 tbe swagft a Ilst of the more

eoqlnþn Blauts follors:
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P$ERIDOPEY$

Botychlrrn Vlrgfnlanm tl) 6u.

0noclea Strnthiopterís tIr) noffn.

sPEBIAT0PHTEI

0¡qnlneae

Secbannla erncaeformls IL] nost'

Sromue Pnrgeno !.
cì\ì ub, s-

3romus trIuirg3'as ¡¡.

Slyuas Maco¡rgil TageY

n cnrvatug

n virginlcus I¡'

rt eanadensis I,.

lgq,e¡csae

L,uøula "r*n"oþr, 
(I,l DCI?)

Smilaclna etel'lata (¡l ¡esf'

'![alanthenuts , canedense Degf.

llrlltlUn oernun L.

Srilax herbacEa Ir.

sarl¡Éeeà

FoPnlus balasnlf,era D.

ñ tremtrloiilee Ìfiich¡i

Sallx longifotla MuhI.

tt an¡rgÈaloldes Ânilers'

Setulaceae

eorYLas amrcrlcana Ealtç

|| rostrata Àit.

tnattlesnake Fernl

(Ostrich Fera)

(srowb GressI

(3rone Êrasgl

(Uafry Wood êheggl

lüaeo.unts lTlLd BYel

(Short-aïrn€d WIIð BYel

lTirgtnta ¡166-grassl

(öanada lrlne-grassl

(Com¡ron Wosil Bush!

(False Splkenarôf

(&o-Ivd, SsLonsnrs SeaIl

(üodding E.)

icarrion Flowerl

(aalsan Poplarl

(ånerlcan Àspenl

(Sqna Bar llÍllowÌ

( Peach-leaveô TIiIlow)

(Eazelnutl

(Seaked Eazelnntl
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Facaceae

quero u.s mac:-ocarPa ÏEi'cbs.

ülnaoeae

IlLnns a¡nerl.çan+ ['

Urtlcaceae

Urtioa diotea Lo

n graclllg å,1t.

IsporÈea sanadenslstL) Gaud'

Îån¡ncu.laee¿9

.â¡emsne can¿densis É'

qt naltifiala Polr.

ghatd.êtrru dloiaun I,.

MenlspçrnaQea'e :

'SenlEPPmun sanaôen'se t.

Saxlfrageoeae

Blbes florl.dluq ltEer.

o cYnosbati L.

Seæg39-
Potentilla asgerJ¡a !.

Fragarla vlrglniana Duch'

(¡Er oatl

(ånerlcan or whtte Elnl

Istlngiüg $ettlel

(ralr Netrlel

trFosa settleÌ

(Oar¡aôa ånenonel

(ånensnel

lEarfy Meaôor Rnel

(Canada Moonseed)

(wtf¿ B!.ack CurrastÌ

(Prterly GooseberrY|

Isilverweed I

(Sothera l8ltô SlravberrYl

(Drarf RasPberrY, DewberrY)

[ïeed!

(saskatoon, BerrYI

(gqwthornl

(wild Prurq)

tsubus itiaeus I¡.
Var. aeuleatiestnus (C. å: Ue¡'l

aegBl a Etllng-' (wfLd Bed Baeplerryl

Rnbns trlfl'orug Blchartls.

Rgga pratincol'a arkangan¿ Çreen'

ån- elanchler spieÊta (Iran.l C. Koch'

Crataegus eocclnga Ir.

Prunus anerlcane ü¿rsh.
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Prunas PernsYlvanica

tt virglnlana L.

I'egtÐln¡sae_-
Ylcla a,merlcana tr[u]t].

IptltYrus ochroletæus Eook'

i Venostrs tr[!¡hI.

ånlpblcarPa nonole¿ (¡,1 gtl'

.å¡asaedlac-eae

Rhns llaxixsdendroa L,.

Ce.I¿straceae

GelaÉtruP gcandens D.

Âoeraoeae

-

Àoer fiegun{to L.

Tltaceae

-
Tl+ts valPi'ra L.

Psedera quinqrrefolla (tl Greene

llillaceae
-1Æ

tsÍIla qnerlcana Ir.

Vtol'aee.ae

-

Tlsla enonllata Àlt'
. n pubeseens Ait.

' r! crinâð.ensis I¡.

Ihbelllfera.e

Sa¡lcula narllanêlca Ú'

osnsrhlza l,ongistYlls (Eorrl De'

Cornaceae

-

. 0ornus gtolonifera $iabxr

(Pln cnerrvl

tehore cherryl

(Pnrple Vetchl

(Pale rieæhlþel

(vetay Peavhel

(Eøg Peanatl

tPolson lvyl

tcUnbrng Bittersreetl

(3or Elder, trfan. ¡¡aPlel

l'Blver-bank or Erogt 6raBe]

(Virgtnla êree¡erÌ

{3*setrosa)

tConnon 3lne Tlsletl

(lomy IEI'low Tiol.etl

(Oanada YioLetÌ

(3Iacts SrekerootÌ

(Sseet SleelYl

É.

[Bea Osier Dogwooûl
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Cornns canadensis I¡'

0!.eacäae,F
Fraxlnns pennsylvanl'ca trl[arsht
var, lanceolata (3orkh. ) Sarg.

Âselepidaeeaek

Àscleplas sYriaea Û.

! ovallfoIla Dene

Concolvu.Laceae

0oncolvnlns aePlum D.

,OqEeuta 6çonot11 -Fllldl,o

Boraginaegae

Iiappula echlnata ÊillbErt

I¡sblatae

-

DracoeePhälu Parvtflorun Nntt.

Stao\ys Palustrls Ú.

Ifientha arvensls I¡. Var. eanaôenslg L.

Bnbtaceae#

Gsllun boreale I¡r

Caprlfolla€eae

vtbnrnr¡n optrIu.s IJo Tarr anericanLrm

! IßntagÞ !.
n prLbeseens tå,lt.l Pnrsh.

SymphorieÊrpos oeoielentalis EooE.

eonoogitae.#

Solltlggo eanaôensls I¡.

I rlgltla I,.

å.ster l¡evlg L.

(Dnarf 0ornell

(oreen ÀehÌ

(comon HtÌl:reedl

(Dwarf I[i]l¡seed]

(neegs 3lnèweett!

{.û,ster Eodd,er}

(¡rue Bnr.l

(Dragon Ecaô)

lWoundwortÌ

($ild Ïflint]

t$ostherp Sedstrawl

Alt. (gighìash OranberrY!

ttranqyberryl

(oor¡y Àrrowroottl

(goolfberryl

( eanatta Go}ôen-rodl

(strrr (þltlen-rodl

(Snooth Asterl
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t::

L+

Àster cordlfellBe I,'

n BlnitleYanus E. & e?

tt panlc[latus l¡am¡

Bldene frondosa D.

Àchlllea Hll'lefollun

(gtue çe6¿ Asterl

(ll¡ateyrs astçrl

(w. F. I

t Seggarr.trlctss l

t0omon ïÊrrow, Ui}foill
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l[he whole pf the ssa,mpy regton !s nere or IeEs popu]atett Þy

fl.owerlng pl.ants. Qne of the notleeable features of the swamp !s

the presenoe of a nqpber of you¡g Àgh trees (trra5rin¡g penneylvanlca

tarshr yêrr¡ lanceolata, [forf:n) Sarg.], the qnantlty of .wl]lov

(Salt¡ lsngtfo}la, trlcophra ![trhl. Yâro¡ arlstata B. 3r. Batteyl cûil

the abr¡ndanee of aedç (Care¡ retrorsa Schwein and Carexlr

Cqrex retrorga !s almsst in eon¡rlete ilOnlnance; It occnpies a

felrly large proportlon of the gsuthern half sf the swa,n¡l and is aleo

cgmngn elong the asthern nargin and eastern extrenlty. earex aristate

ls Þresent only in a gnall area in the so¿thwest corner. åu through

the Care¡ area pqlygoaun !fir¡hlenbergit {Ueisn.l Ûats. r ênd lllentha ar-

vensls t,.¡ GatrÊdensis (hl grlguet are'.plentiftrl

Ehe ash trees occu.py the oenter and deeper part of the depression"

fhe ground here !s bare of vegptatlon, except for these trees; which

ere neafly all 1Ê years of aç, a few of which rnqy be a year or tws

younggr.

In a number of snall areas between the Care¡ species and the ÀEh

treee were fonnd ¡ratchee of Sil'verweed (Potentilla Angerlna t'l' and

the Canarta Shlstle (Cirsim arvensex (I,'l $eop.l. As a çneral rule

these plants were not nfxed nsith one another to arly larç extent or

wlth other'veçtatlon. the swa¡¡p for purposes of study was sub-

ôivlded into sectlons À¡ 3 and C.

tshe margin of the swanp |s made up of willow (Saltr longifoltal
|[he Ëtllows alorg the nor-
iil.t¡i-ãnd,'sonthe-rn margin, of eectior tÂn, approaeh each other towarô

q
{
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the eastern extremlty leavlng a narrow passagÞ loading to a snaller

section of the ssamp designated on the map as seotisn !!3n. Eere agaln

vegetatlon is made up of carex retrorsa¡ Polygonun üuhlenbergii,

potentllla anserina, $irsim arvetrser Åsh were sgattered here too,

but more sparsel¡t:. Ehls ie tlue partly to the s}lgþtly higher ground

and pooaibly to the more ready invaslon sf other plants. Ehe wlÌl'ow

ls ap¡rarently slswly invading the swanp fron the nargln towards the

ee!,ter.

Eof^ng tlireetly sonth frsn section t1Bn a distance of a few feet,

otxe eones lnto seotion ÉCn. tshls sectlon ls surronnded' by willows

on aII giôes. å' few young Ash trees are again founô ln the low

plaees. Carer rqtrorsa dOnlnates the whole seotlon. Eere PoI¡rgOnUn

Muh]'enbergflwasfoundtobeplentlful.$enthacanadensisonthe

other hanô was entlrely nisslng ln this seetlon. the followlng

represents a ltst of ptante col.leeted in the region sf the swaElp

ln late Septenber !936, and later lilentlfletl'

Õr/:
,]. v ,j',:t'-ìr {'-''--'-^.-

i)

'i ,l

'... 
I F\;+"-- .:L.,'! . !-<:-

' ir\l

;^\ I -:. \.
Ji\i'

i:
i¿
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SPEEITANOPEYIÀ,

C-vperaeeaefu

Oarex retlorsa Schtpef'n'

t trychoPhora ltuhl;
var aristata (R' Dr' l SaiJ'eY'

these two herbageot¡Ét perennials
ôonlnate the vegetation of the swanp

and are very PlentLful'

$allcaeeae

Pop.nl.us trenuLolttes Michx'

r.f alel.toldes Marsh.
Soth these P)'ants are
the margla.

scattered around

Urtigaceae

Urtiea diolca L.

Polvsonaaeae

Sa1lr longifolia Suh1' tsantÌ 3ar lillow!
Bhls P1ant frtnges the swamP on

ålmq"i ttte whole margin and is char-
acterized by the shape of its leavest

Setu-Iâceáe.

Corylus amerlaana WaIt' (Eazelnutl

Sparse, gn western e¡trenitY of the
gwanp.

(åmerican Aspenl

(oottorwooôl

9Spo

irinqngtilge.aè

Anemone eanadensis I¡'

9WABPo

Ehalictrun dlolcm I¡'
Founô at weEtern extrenitY of
'gWAnP.

Saxlf:agaceae

Blìes floridtu LrEer'
I'or¡nd at western extremitY of
8WâInPr

(stingtng Nettl'el

tcanaaa Ânenone|
the

tEarfY ÏEecrtlow Buel
the

Ps lygpnr¡s'ÌÍlrhle nbe r gt I (Me i sn, ! .wete : - ^ - 
( *o *we eð I

---iã:pf"ntlfþlr interspersed with Oarex

the
(Wlto Black orr¡rastl
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Rosacèae

BotentiLra anserina L' (silqerweeaÌ
tshis ¡rlant was spreading by slender
ielnted rurulers at the nargln betveen
Àsh and 0arex fetrorsê.

?otentilla monsPelleneís L. vâr.
SorveglPa tl.l BY¿t.

åqerpPeee

åcer Segundo É.

Coinacgae

Corntrs stol.lnifera lfiiehrt
.åbnnôant around the nargls sf the
ssanp intersPersed with willow;
lnterestlng for its leaves and
snooth red stem.

Oleaeeae

Eraxlnus pennsylvanica Marsho ¡ varr
laneeoLata (Borkh.I Sarg¡

Is very aaundant in the swamp; lnter-
esting as ft ls a mgre recent fnvas-
lsn of the sxanp; also shows atlapta-
tion of lentieels beLo¡r the water
leve1 to eondltlsns of the wamP; two
eplphytie llchens, naned belowr were
found on this Plant.

Bu.blaseae

(3ox Elderl

(Bea oster Dogrootl)

(0reen Âshl

Ga1ium trificlm L.

Cs.npooÍtqq

(Small BeðstrawÌ

glrglun arven'e [[r) Scop t6anatta Ehlstlel
Yery plenttful ln conpan¡r with Sllver-
ueed.

{ gneezeweeêl

(Àster)

Eelenir¡n autunnale Ir.
Bot frequent.

A.ster laevls E.
.Àt western extrenitY of the swanP

¡¿tlatSe

üentha arvensis Lr! Ysrr cana4ensls (Ir. I
Srigræt. (wil¿ Mintl
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I¡lghens

Plysieta stel.làris (L.¡ NyI.
FoUnd es: young aeh; oonmo!. on trFnks
of trees¡ wldely digtrlbuteil.

llelsschlgtes þchnerc (å€h.I facn¡
Found on young ash mixed with the
preeeedlng¡ el.sewhere €onmon on
trees and roekg.
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(tl ¡feqe and other Àqqåtic I'lfe'

A study of the aquattc life of the eutamp was made 1n order to

asce¡taf.n wh¿it sp€sies-of aLgae and other organisne cOulð thrfve

in the few weeks ta which there Was sufficient free water for them

to }!ve, and sould prodnce resting stages whlch would reslst dessl-

catl'onr heat entt colê, and take up aotlve life again wÍth the return

of nornal aquâtls contlitions the foll'owing springq

When the swanp was dry, the soll nay be sald to consist of three

layers¡ (saperfielally) the litter, next a layer of raw ht¡nus anð thirdly

fuLl.y forned hunas, ås the swamp dried np, the resting stegps of the

aXgae'settling down la the water would ftnetly cone to rest on or in the

top layer, the litter. In order to th,oroughJ'y investigate the organ-

isms, which were aelapted to pass the sunmer and winter in thls littert

careful coll.ectiEns of litter sanples were gathered in late Septenbg¡

and early ln October. ilo severe frost hatl Ocøurreô whea the last

collection was made. Ehe litter at this tine of the year wag nst

Eutte as dry as lt had been during the hgtter part of the aunnetr'

l[he aa,nples were taken fron different parts sf the swa,mp and in a]l

caseE near ts au ash tree where a suitable nark eould be left tS

lndioate the sanP1e nunber.

$alture nu¡nþer I, wag taken on septenber Ê8¡ frsn the game

t.peatity qs nl¡mber 5¡ It was for¡nd at that ttne ts be not thoroughl"y

dry and to have the appearanee of eontalnlng some algae in the

vegetatlve state. It wae tbought tlrat sone of thls algae llfe night

contlnræ to grgwr subsequent observatioa shoËed thls to te the

Fâsê¡ It wac used for nost of the earlier work and alLswed the

writer tg beçone fanlliar with the plants and other g¡gagisns which

nlght aplteÊr later !n the cultures fron other sampLee' llhe sther



sanpl.es (e!-19) were all afr -ôrled by exposule to the ai'f of tlF

laboratory for a perlod of one nonth ol lf,ol€r

SAìIF.I¡ES 2-i were colleeted fron Section !!å'n ln the foIl'owing places

[o:2,atapl.aceneartheentrance-from"thesouth'ordinarily- 
su.bnorgpd to a dlepth of t0 lnches'

So:Sand4ralongthesguthernnarginofthesectionordin¿rlly
, ---- 

sntnerçd to ã aepth of 15 inches'

Ng¡?waEcol'Ieetedhnderaheavystandgfashata'gaftnereion
of l? iqches.

Sos 3 5 anil 6, were collected under gedge at a suhersion of t?
iaches.

8ub¡ne'rsisn betreen 1g to 12 lnehes'

salfip[FÉ 8-I5 were col]eôteô fron section tlBF¡ qe fsllowsS

[os'3 g and 9, were' coLLected urrder willowg'

so-¡ 1,0 wag collêcted nader settgs and ash (nlxeôI.

üo,l 11 ,rf I T sedç )

[o;'12ttfiÉÀshwithnou4ilergrowth.
tro:15' n r! n sedg9'

SåMP.IES LÞLg were colleeted fron seetlon rÇrr largsly unð'er wlllow and

aEh around the naigín and unågr sedç in the center of the seetio4

at an averag9 Ealmersion of 10 to 12 lnches'

j.Iltheearlyworkwasdgneonmaterialdevetropedineulturee

fromsanpleEo¡l.Fron.thlsrnateri.alalargenumberofforuswere

ldentlfiedil¿terinthelnvestigation,portionsofthealrdrled,

eamples were plaeed in gterÍIiøed grystallizing dishes with a quantity

of dlstltled water and þ1aeeô ln the Ught of a north eaet laboratory

wlndow¡EhepJ'antçultureswereslowlnappearinsatflrst.Igter

this beoame more rapid. . Flrst signs of Llfe were u'sl¡ally indioatett

by oillated and fLaçllated protozoal. 1[he algae appeared a few days I

lcter¡ Frequentl'y is happened that eu]'tr¡¡es suddenly were geetr ts be
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swarming with øoogpqres 9r chlarqydomsnad forns' Fron haaging drop

ealtureg 1t was prove<! that some of these zooEpores were $hla'rn¡fdononas

Other S¡leeles were uoesPgres of $edogoniun, l8rlboneraa and Chlorocgc€ÞEr

llhe lnvegtigatlon was aEsisted by naking Ftrb€u'ltures of origlnal

cultarEs. tlhese were made by taking a guantity of the original sol-

ntisn and aôdlng this to a qnantity of either distilled water or to

a eûtllre col[tion hnown as Sristolrs sodiEt sltrate sq]utlon and naôe

Ep as follows 2

$onopotassiun Phosphete

Sodir¡u nltrate

trfiagneslun snl'Phate

0alciun ehLsríd'e

Sodlru chlorlde

tr'errio chloride

(ßgaPoe): . . .

(sasog l. . ' .

(u604 l' r | .

(cacltl'...

Ò.¡i...0.5g¡u.

. . ? . . . . 0.5 ll

. . . e . ' t 0tI5 F

. . . . . o . 0.5 tl

(faeI, l. . . o i i ¿ ¡ ó ¡ ' 0'05 n

(feCt, l. ò . . . r ò r ' ' t 9t0I h

Water (E¿O l..'Òtr'r"1800'99Ú
Ehe enbcultures wefe not so rlch at ftrst Ín the number of species

or indlvlduals and. therefore lt naôe ídentifieation of organisms easier'

whenever possíble ea¡nera luclda rilr¿sl4g9 tellÊ Elae to agstst lilentl€

ficatton of the atga€ a¡f, other organlano't

'ulture 
tro; 1 gave the Elter erBerlenee in ôeterntalng the gronp

ggnu.s'andspecies,towhichthedifferentorganisnsbe}onged.3ythe

end of February aLl ealtures showed falr growth and each ctrltu!ê pro-

dr¡ced a mass of growth which lnterested the writer aÃd gg've great

Bleasule shllst itete¡minlng the contents'

In the fol'Io¡cing list are given the çnera' and speeies wbere

possible of the nicroscopic plant and anfmal llfe fdentifled fron

the cu1tures. Most of the speeles were obtained tlÍrectly. fron the
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flrst,eultnres antl few fron nntritlve sol'ntlon snbeultures. Ehe

wfi.ter has endeavOred to reeord only those s¡rccies sf which he sas

AefinitêlJ csnvinced. ffhere some donbt remalned in hig mind' thls hae

been ss indioateel. Where g¡ave doubts about the tdenti.ty were entert

tained, no record sae made. llhe writer 1s therefore qrrite eonsglorrs

of the f,eet that this list ts by no means exhanstlve and representative

of a1l the organlems in the swanp¡ also besause at the tine of writing,

other s¡recies and unfaniliar forns were conetantly net with and addetl

to the liet of idlentifteü, Ehe elassifieatlon fgllowed in this recsrd

ig that of west and x'rlfch (19¿?!.

a
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EBOÜP I VOLVOCÂT.ES

Series ChLandononadales

0hlanydononadqj;qae

I. Chla¡nydonsnas:rgl¡,oÞ9sar, Snow; as indicated by the nar¡e is spherical
@eak; the chrorop}ast larçIy filllng the
cell wlth one pyrenold at the posterior end. 0elLs fro¡n 5-10 mic' br.

2. ehleq{do¡g¡a?, snouli; Printz; cells ovoid in shape and frequently
recordeffirres; often in palnella staç; pyrenold cesrt-
raLlq with ce1l.s ?-8 br., and I0-I5 mic.¡ I. v

5., paadori4g morum Bory; very abundant earLy in ctrJ.tures; both the atltrlt
ffiegroupsôfvegetativecoenobiawithinthe*parent
were observed [the latter once only); the coenobiun is globoee in-
vested by a broaô Eol.orless gelatinous lnveshent, generally 16 

__
celled, two cilia passing through fron each cell to oatefde. Ce}Ls
pyrôforn to angnlar conpressed (both obgervedl cells 8-16 nic.r; -F

colonieE nst over 45 nic.

4. EBorina elegpnq Ehre¡r.; resenbLes the preceeding; blt eeLls here are

@IIy so as to treave a hollow sphere in the eentre¡
cells spheriõa1; the two ciLla parallel whlle they pass through an
outside inveshent then, diverge wideþ. Qyespot rear base sf cíLia
and several pyrenoids in celLs. Becorded a few tines only¡ cells
L2-84 nlc, colonies 50-100 mic.

5. Gonium pectoraleMneLl.; a beau.tifal greea colony of L6 cells arr-
æ fashion with three cells naEing up each-side of
the sguêre and four others arrangpd in the centre; the essential-ly
chlanydonoaae eells are connected to each othersith fine çlat-
lnous strands, mahing a whole resemble a fairly rigld plate. Each

cell has twe elLia; colonies move ln a tunbl,ing motlon through cnl-
tures; eastly itlentified by shape.

6.gsnium sociale (¡uj.I Warming; forrr cel.led colony slnllar to the
ãã'ove¡_õffi¿ G. pectorale; often classed with it; essentially
the same 1n alL respects onþ snaller in size.

9er1es llatragPorales

PalmeÌÌaceae

ISONKONTÁE

I. Asteroeocct¡.s suPerbus (efenfl SeherffeL; cells generally sphericaL
'cotonÍes with a wide honogeneou.s or }amellated

gSlatinoas envelope; sing}e roEnd chloropl.ast with one pyrenoid;
often found in fonr eelled eoloaies; ce3.Ls 25-35 mic in dian.

2r ÊIeocystis gigas(Kuetz) Êaçrh; the celLE quite ephetieal; found
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glngly and !n fours very often; distinct gel'atinous }a'nellated
aheath g[rro¿nds each cell; !f colonles of four these sheath donrt
become eonfluent and an e*irr sheath encLoåes the color¡y; varles in
siae; cell.s lO-20 mic;¡ oolonles 45-90 rais'

lletrasporaeeae

l. gg!rya gglq!.lr¡egq (vaueh.l Desv.; recorded several times during the

work; ce Tly groaped Ín twos and fou¡s with cilia many tinee
their length pãruroe inrongn çIatlnous integument to outside; sells
alout 6 mlc.

GROUP II CHTOROCOCCAÏ,ES.

Series ZooePorinae

ChLoroooccÆae

Evdrodictyaceae

I. EnastroBsls Rtcht-eri (Iøgerh.); a free floating tws cel'led eoenobitrm;--ffitenãaandopposedtoeachother;sidesandpart-
icrrJ.arLy distal ends emarglnated; resenrbllng two trapezia approximated
at bases; single parietal chl.oroplast in each ceII containing one pyre-

., ll0id.

I. Chlorococcum hunieola tsaeg;l Rab.i ecc¡rred alundanJly il |he cul-
-- ffiIls vary much in size from s¡rherical' ts an-

gular if preeãed tóçther; cannot be mistaken once recognized.

å. Charaeium Prigshetn[ À. 3r.; and epip]tytfc unicell.n]ar alge found-.ffisof0edgepni'miitwasfrequent1yfoundinfal1in
õUtu"" n¡raber I, but rarely in the partiaLly air-dried cnltnres; cells
ovsid elongatetl óf fuiform, sessi}e a¡rd attached by a snal'I disc; one

pyrenold usualLy present when young, later breaks up'

i-Ie-gS ti". t., ø-tt mic., br,).

2. Pediastru¡n integrr¡qr Naeg.; recorded twlce definitely¡ coenobium cir-'ffiatrõne;twobarelyvisib1erudimentaryproJectfons
on marginal ceLts, whose onter walls were smooth and Bractically
etralght; ôiala' celle 15 mic.

5. Pedtagtrum Soryanun (gr¡rpfn) $enegh; most abnndant of the three spp'
faunAt:miarizæA ty the deep).y emarginatecl onter celI walls
making lwo narglnal prã¡ections, ôn" on either side very proninent;

"o i"i"""aL perfqratlons; a sexual staç i.e. dlvision of ce}Is into
numero11Ét zoospores was oúserved both in cultares and petri dish;
8-16'52 coenobia found.

4. pedlastrun=t?lrag (Ehren.l natte; 8-16-52 cel'Ied coensbia "t,:O:"r-::*?
were recordedffi't very frequent; characterizecl by fonr rather sharp í

projectlons on the outer wall of a marginal oeII and a long narrow ò

ftsrt¡re in the middLe of the narginal wall l-eavlng two projectioÂs on

either sitle of the emarginatlon.
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Series AntosPorinae

I.

5. letraedron reguls,re Kuetz;-'ffiightrv
in culture number I onlY;

cells Larger than those of Breceeding two'

"on""t"; 
ãngtee u¡ith a singLe blunt spine:

10 mic.

4. lletraedron mutieum (neinsch) de lonÍ; cells not very large' triangular
=' ¡:"lT-*';- *i;ii1"î"i 

i" front view; corners sharp without spines;

dian. 15 nic.

Sel.enastraceae

'' i"ïi:"3îiii:ii'å:îî:iîli'iïll"#òiî:Hläi:i
chloroplast single parietal "iitt a singió pyrenoiô; reeorded onee only'

Z.

ftti"i found ln cuLture number 1' once only'

& 0¡ Sr SE9B; nuch like
colony whích is charaoter-

5. .&nki s t ro duEsgg-talc at us, Corda; 
"" 11 : * i: o1Ï 

- |i. -:-h:p-:-fl:l5t l{á tutn solitary or loesely aggregated-in

ffii# Ëia"'îy-äiãå;-o"ã chroroplast oiten b:ok:1-1p iilÎ-'i'11?"
pieces observed;-oo*""n* in eultnre number l', dian. cells L'5-6 mic.'

ta-
a

Oocvstaceae
-J

ffiiäitil "iîåii:" ii,u"îl] 

"iÏîl' 
i"ilijå;"!iËi:"-

snines protrudin; i;ñ e"än or the five anglesin the eane prane as

;"Ë-;i"i-;1i;-6"tic. dia¡n,, spinee 2 mic' 1'

4etraedronpentaedlicm (w. & ê. s. westl; ceLls small with four of

Ëiffi and the other at an angre of 50-90 degreea¡

shsrt splnes protruding frsm each corner¡ singLe chloroplast with

one pyrenold; ? nlc.

1. 40-50.

4..A'etin¿strumEa4!4¡riløgerheim;slasfoundinthefomofcoenobiumof=' ffi 
"õr*uo 

eenter; reeorded in one culture on one

dayonlybntverynunerotrsgnthatday;cellsseveraltinesaslong
as broad; singl.e lani¡rate parietal chloroplast with one pyrenoid ob-

gerved,, broad 6 mic., 1', 60 rnic'

5. KirchnerieLla elleggta G. M' Smith;-cells ^"1u"g?1"' .cylindrical'"' ffieurreo in cótoqy of g cells in center sf a

çlatinons t;;;t reóoraea onee onlyi 2-g mlc' br" 25 mic' br'

6. Kirchneriella obleq (1{. urestl sonmtore; has the appearanee sf a round
o' ffiiu" ur, o"" side thus making it Isok ltke a sickle

with the i"""" eãgãs-"rose toçther and nearly paral-}el' t!" apiees

almsst touehing; slngle chlorãplast esntaining one pyresoid fills the

wholecell;againfoundinahyalinennoilagÍnonsenvelope;onceonly
reeorded.

v
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0oelastraceae

1. Seenedesmus abundans (Kírchnerl gho¿at; eoenobium is flat, four
@ svoid shape preseed elose to each other; ter-
ninal eelÌs have a spine at each corner and another spine between
the two already mentioned; oceasionaLty even nore spines were noticed
on outer wall of terninal ce11.; cells vary in size; 4-7 mic. br.,
7-12 mic long; eoenobe l2 nic. br. and from P0-50 mic. I., very
abundant, particularly Ín cultu¡e number 1..

2. Scenedesmt¡s obliquus (frupinl Kuetzing; coenobes of fo¡¡¡ to
obsêrvèd; beIIs fusiforn with rather acute apices; eell wall

eight cells
snooth

4.

K

withont angúar er terminal gpines;crtarÍable ia eløei 4-9 nic. br.,
12 mic. l.

5. Seenedesmus guadricauda Ifu¡pin] Breb.; 4 cel.Ied coenobia of this
arely and only in cnlture aumber 1, eells

ovold ln shape and the sÍngle spÍne at each corner curved.

Scenedesnu-s bijq.ga tfu¡pfnl lrager.; 4 celled coenobes of thls type
were fsu¡d frequently; ceÌls were obLong ovoid in shape, hatl a snooth
waLl and no spines at the ertranitÍes; 4Þ6 mie. br., 7-I5 nic. 1,
coenobes 7-I5 mie. br;¡ up to 50 mle. 1.

Soenedesmus acwrinatus tl,agerhej êhodat; fsr¡nd in 4 eelled csenobfa ooffi
two cells characteristically curved away from eenter of coeaobiurn; ceI}
waII snooth without splnes; frequent in Sov. in c¡rltu¡e number L, cells
5-8 mie. br., 50-50 nic. between apiees.

6¡ Scenedesnufr dtnorpbus (trupinl Ktretz.; 4-ceÌ}ec[eoenobia with two innerv
ffiIy erect and trBo o[ter ce].ls (one on each side of
the ereet inner cells) tr¡¡ate i.e. bent away with aplces in a eharaeter-
istie üannerl eeLl wall enooth without spines.

EBOUP III UTOTßICHA&ES

Series Eu-Ulotriehales

Ul,otrlchaeeae

I. Iflothrix variabills (Kutzl KEtz; a fiLamentous al.ga forming flocose
@ie.dian.,+Lttirresas}ong;ceI1wa}iratherthin;
chronatophores vary in shape and pecullar of the spp. and are therefore
helpful in identifying the forn; nqy be Barietal on either stde of ce}I,
also in the forn of a rectangu.lar plate enspend.ed fron sides and ends
of cell; found to be very abundant; a praetieally pure eulture was
obtained by a modifleation of the dilution nethod; a flsccose mass was
pat on a sllde and washetl wlth distilLed water u¡ttl all other micros-
eopic vege'tation was washed ac¡ay; lt was then transferred into a nut-
ritlve solutÍsn i.n an ErLenneyer flask a¡d there left to grow; to date
the filane,nts are liyingÒ

?¡ Ulothrk tenerri¡ra (Kutz)

-

mueh and
the same.

Kutz; this fom resembles û. variabilis very
dlaneter of filaments, otherwise essentlallydiffers onþ in
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üt,grssporaeeae

1; trfitcrospora stagnorun (Kuetz.l

-

cylinrtrieaL, abont I nic. in-
metophore is quite granular,

' ls not convinced of thl€ forn
bycinum.

EROUP TV CHAETOPHOBALES

Lager.; fileuents of this alga are
cÌi¡m., 1-5 tlmes as }ong; the chro-
of a light green appearance; the rflter
and suspects itlentity vÍth llrib. bom-

Chaetsphoraceae

Ii Chaetophora incrasgpta (Hnds.ì; the color¡y is lrregularl.y lobed and
erteaded; the branches bear densely crowded temin¿I fascicl.ee whlch
are long:sotlferous; cells vary i.n dlaneter fron 8-1.6 mic. and a¡e
several tlmes as long; terninal branehlets cnrved.

?. tficrothanaion Kuetzlngianun [$aeg, ) Kuetz. i mature plants are densely
in trr¡nk not distingulshable; branchlets

one to severå,1:",eèJ.léd;ee1.l.s ã-4 mie in dian; 2-4 times as long;
chronatophore bright green approaching yellow-green.

5. I[icrotha.nnion strletissimum rnacroecystis Scluridle, Eedwigia; ptants
rect, slender and ascendlng;

cel}s 2-5 mic. br., 15 mic. 1.; chrematophore a paler greea than ln the
other spr recortied; ends of ternlnaÌ cells þallne in appearance.

4. Hansen; fila¡nents
ttng¡ bra¡ches attenuated into long seta; diam. cells
1-5 times as long.

elongatedr floa-
8-II nie.

was fouÃd frequentLy in the initiaL
Sovenber; cell wall rather thick;

well defined; aklnete stage also

5, PsenGlu1vella america-na (Snow) Sti1l.e; fhallns of this alga is discoid
with several cells Ín thickness at the center; no setae observed;
cell.s exhibit well develgped pyrenoid near the center; eells arranged
in apparently radlatfng linee diverging frsm the center; all lines
held together in place by a gelatinous invesünent.

lrentepohl laceae

l. Gongroslra vlridis Knetz; this form
stages of the 18 ctrltures started in
parletal chloropl.ast; pyrenoids ¡rot
observed.

Coleoclqe_þ sc,qtata 3reb.; thfs epip\y$ie fsrn wad reeorded abou.t 6 tines;
@ha11usenve1opedinnaeiIIage;ithastheshapeof
an irregul.ar one layered disk; the cells radiate fron the center much
Iike branches; ceLls qaite rectangular in shape wlth one prominenû chÈo-
roBlast; charaeteristie setae containing sne slender thread of proto-
plasm arose from the thaltus in severaL places.

Chaqtospherlttiun g.lol_osun_ (Sordst. ) ffet; 1s an epipþtic foru conmon
loropheeae; has spherical, cetls each sf whieh

bears a sing}e Long seta at its distal end; the alga was observed about
I times, ìlever singly but always in clusters, the seta has a cytoplasrnic

2,

5¡
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fllanent whose basal portion is :'ebsheathed b¡ a gpfdtfnoue-cyLin-
der. A conmon ælatião¡s envelope wag observed' alont the alnster
of ee1ls.

EBOUP V OEDOGONIÀIES

0edononi¿ceae

l- Oedosonlun senlculatun Eirn; monoecious; oogonlun 1' obovoid-gLobose'
poresu@obose,notfi1]'ingoogoniun,snooth;anther-
iafu f-b snbepirynou. or su.bÌ\ypogrnous; veget. ceIl 57-48x60-155 mie.¡
oogoniun 56-6ekl6-68; ooeporês 48-59x48-59; antheridiun 57-4,4x5-9;

2. eedogenitm pl.agiostomun Wittrock; dioectotrs, nacrandr-ous; oogonium l'
--erior;-oosporeg1oboseto-subgIobosefi}Iing

oogop1unl spore'rãff enoótÌt thickened; antheridia 1-6; veg. eeII
Zp-p7x65-t2é nic; oogonlum 42-49x5O-60; ooepore 4L-47x42-49i anth'
20-Ê4x8-I0¡

5. Oedsæniun frjlgil.e var, rob¡str¡n--{Weet & West) ftffarfy; monoecions;

oogpniun 1, globose, wiiFEüñãFlor pore; oöspore_919b9:"' filltng
ooloniun rroãtn; antheridium 2x?; veg. ce11 19-23140-90 mic¡ oog'

55-58150-60; oospore 51-ã6x47-53i anther' I9r5-7'

EROUP VI CO}TJUGÀÎAE

Serleg Enconjtgatae

tb) ftrgnenales

ZvAtrenaseae

I. Spiroryre spleeialoa Babenhorst; filanents 18-?Ì.1i".,in dian; cells
IO-25 ¿ omatophore singler slende¡making lfrA turns' 7

iertite cells swollen, nót shortened., $O-hïldian. spores ellipsoid
2-5 diam. I. 'uP to 56 mic.

2. Spirogyra sBpr at least two nore species of tbis alga were found;-ai,nffiîouIdbeitlentifiedctef1n1te}yow1ngtofindthespores
resutting fron conjng;ation; they were forns with two and three chlor-
o¡rlasts; also formá wtttr rettculate walls antt wÍthout then-: celLs
*""" "yiindrical 

but varied in dianeter;'chloroplasts observed ia
atl of them in characteristic spÍraL form contalning pyrenoltls. 

1

S.aYalenaspeeies;on}yoægenlrsiitentified;itwasinþossibletod'efine'to t-he faci that the spores sere not found; tvo large
:i:tïï" ehloropLasts, characteristic õr tne genrs, were oùserved

in each cel}.

0losteriae

I. 0losterum pronm Bráb.; thÍs forn sas

ffi wldth of 1r-12 mic.;
two ehLoroplasts; falrly stralght and

7

nuch qlongated antt had a length
lþ6 chloroPtasts ln each sf the
extreme points a llttl.e rounded;
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two novlng grant¡les in éach of
green col.or; recorriled once.

Closteriun Tenus finetz.: this
@rrmlt
rldged with 3 pyrenolcf;

the ter¡qiral vacuoLes; a pretty

fg¡m was small; stroggl,y enrved wlth
snooth and cglorlesE: chl.oroplast
in terml nat äÊffi#t"noving granules

2.

5.

4;

Ã

obsetved.

Cl.osterirm parvrrlun Naeg; sroall strongly c¡r¡ved wÍth acutely roundetl
d with serles of p¡reno.ids; again noving

graaules in tennlnal vacuoles; freqnent;

Closteriun eboracense Tnrner; nedlum sized, with thlck and broadþ
@ cell rvall; chloroplast tllstinctly rldged
wlth à serleg of 4 pyrenolds; Iarge temi¡¿I vacuol.es vrlth
novlag graa[les.

Closterite Dlan¿e Shren¡ larele alga, stroagly.curveô with obtusely
r@Ioroplasts somewhat rldged with a serles of

7 pyreaoltls; numêrons noving granúes i¡ terminal, vacuoles.

Closterium Dlanae v&ro &rcuåtr¡n ( 3réb.) nåbênh.; More strongly
shorter ln ilistance between aplces;

nmber of pyrenottls in a chloroplast Ir. 1?0 mic. , W.25 nic.

riitgt-:åtlËt"ron*rte and slender; zo-40 tines tonger than broad,
ãfffisht paraLl.el. margins 4-7 pyrenoicls Ín each chloropl,ast; teímínal
vaèuo1es elongated with several movlng granu}es; l. lL0-ã50 mic.,

5.

?.

br. 4.5 -8 mic.

Cosmarieae

t-, *.Ii* I -¡.rVtv:"

1. Cosmariun renlfome (naLfglÀrch.; this forn Ís not of 'large slze
Fnger-Tñan broad; deepl¡r constplctedr the sinus'nàrrou

ànd closéd; semicells renlforn; end vlew of celÌ eLlipttcs ceII wal.l
granulate with rounded granules; chloroplasts axile with two pyrenoids;
L. 46-57 mic., br. 44-54 mic.

Cosnarlun loglense-Stsset; cel.ls no! large, of medlugt slze tteepþ
ffiíghtIydiIatedeÉtremityotherwiseIlnear;semÍcelJ.s
nnch like preceding form 1.,e. renifonn except that both extremlties appear
to be fLattened very little; Vertlcaj vÍew elltptic as above; axile a,

chLoropLaet with two pyrenoids. ,- V*,]-.*,^-i

Àrthrodesmusr convergpns Eb¡enb.; metlium sized ce1le; deepþ constricteô
a narrow sublitrear extrernit¡ir; seniceLls

èlltptle ln shape, dorsal raargln being sLightþ more convex than lower;
celLs fnrnished with short ineurved spines at each corner; ¡l,o

chloroplasts; seen once only.

2.

g.

4. Stanrastrum avter4a, Bréb.; var grrlglgggþe(Wolte) trest; nade up of trro
ffi constricted-Tñln openi.:eg widely; vertical vlew
triangul.ar wlth sides,sUghtþ soncave and a spine visible at eabh
corner; seroicells suU,elliptical,; grannl-eg in concentric rows;
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5. Stauiastrm n¡¡1,icatum Breb.; ,oeaf* sizecl ceIIs, deeply constricted,
ffiltler; semicel.Is subell.iptical; dorsal margln
more convex than veitral; angles dulleet; nlnnte grannles arrangpð
in concentrlc rows,qrouncl angles; vertical vlew triangular; chl'oroplast
axlÌe with pyrenotf'ln center of each cell.

HETEROKONEAE

GBOT'P I. MTEBOCHIORIDAÎ,ffi

Serles Chloranoebales

I. Stipitococcus Erceolatqq W & e.S' West; a plasrnodial protoÊìae't -ta
en at the up¡nr end with ari iuegular nargfn'

Sach 1orica âttached to the substrate by â stlpe termlnating In a
dlsc; a chromatophore was obseryed ln the protoplast; the algae appeareti
hyali¡e; epipþytic on oedogoniun; found often; l. 7 mic., br. 4 nic.

GBOUPI I. ESTtrROCOCCAT,BS

OBhiocytiaceaeæ
l. ophiocytiun arbnsc¡lqe ( 4.grlnabr f characterigtlo of serolpernanent

@slle or epypÌ¡yttc rr,pon one anotfer_forning. 
-

branchiÌrg'col-ônl-es; cells straigþt cylindflral; the protoplast within
the ce1l-ls multintrcleate and eõirsists of several elongateil chronat-
ophores; often these chrometophores were found arranged around the
neck.ln a whorl' of fron 4-8.

eBoqB IIr. mTEBoI'RICIIALES

llribonemaceae

L. Trilonena bonbycinum (4g.) Derbes & Sol'; thls fllamentous al'gA

æ:ææffmet srith at the earl.ier stages of the cultnres;
is easily'recognizable due to its chromatophore arrançment and the
E ghaped sectlõne that make up its cells; fil-aments are t¡nbrancheð

without a sheath; chronatophores from 2-L2 ln cells; cell walL thin;
diam,6-l.I mic. and several times as long.

triboner¡a minns (Wi1Ie) Eaueq; Less frequent than the other forn; rouch

@Áchronatophoiea(1npa1rsusua}1.y);diarrofce11
5-6 mic.

Monocilia viridis Geneek; a freeþ brA,nched' nultlcellular filament
ffiid chronatophores; ln cultt¡-re No. 1.

lfonocÍLla flavèscens Gerneck; even nore branchlng an¿ tina of radÍating
ffiIdireciiorrs;-chromatopborea,rrangemen.tasinother
species.

2.

,z

4.
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OROUP I. CHRTSO}TONåDÀTES

Series E¡nnenomonatlales

Euhnnenononadaceae

L. Synura uvella Shrenberg; cells arrangpal ln. obtrong free-swtnning
@c1ose.tbyage1atinot¡ssheath;1nd1vid¡¡¿IceIIspyriform
with narrower end toward center of col,o4y; outer more oval portion of
celI frÍnged with smàll spLnes and two cllla arisÍng ln the vicinity
of the spÍnes; two chromatophores apparently precent; cells 1.0 mic.br.'
25 mic.

BACII,I,ABIåT,ES

GNOUP 3 P$fSAîAE

Series f'raglS.arloldeae

Bagilarlaceae
1. I'ragilarla sp;rectanguJ.ar fru.staLes jolned to fozm ribbon llke cojl-

orñ-iesiT'sãudoùaphe bareþ vlslbtre; quite abundant; vary r'egardinS
width; yel.Iowieh ctrronatophores in two p1.ates, also ln Sranular
fo¡rm observeô; measurementg noted ?0 mlc. I., 15 nlc. br; 40 n.1.-15br.

2. Synedra radians Kueta; long spindle shapedr etrÍte narrow; centra]. area
Eiããfi;.Fo-ñAffi; 40 nic. L., 2 Eic. br.; nsnalþ many ÍndlvÍduals
on a mucilaglnous mass in company with other algae.

5. Eanotia gracills Éhrên; frustules bent slightly to 'resenble a bow,

@withnearI'y:paral].eIsides;ends.sIightþrounded,
bent bq,cki raphe dellcd,te, faint; 70-}60 1., !mic. br. occurs sfngly
ag a rhle.

Ewrotia Lunarfs Ehren; generally }!ke the preeeding, but shorter;
Tñ'gifffi Ì00 nio. tulc br; usually In col.onles held together
by mncilage at one end nnch ln the shape of a fan; abundant.

Ennotia inpressa Ehren; fruCtules linear slightl.y bgntr_sle4tler back
@}evations;raphedistinct¡para11el.,sIight1'yradiating
toward the end; 25-55 mic. Iongr 7-1.0 mic. ttride.

Eu4otia praerapta Ehren; frustaies bent, fairþ wlde; inner side nearly
@side"quiteconvexwithsna11eraarginationsj'ustbefore
tfre end; ends ronncled; raphe distinct, radlating towarô extrenities;
40-90 mic. 1., 12 mic. br.

?. Eunotia arcuÉt var. bidens; Ehren; frnstules bent; in¡rer side near\r
deflnite hunps; raphe distinct; 30-?0 nic.

long, 5-4 mic. wltle.

4,

Ã
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Series ltavic ul-oideae

Savicnlaceae

1.. N€,llctrla naajor Knets; frustnles slender, Iinear, slishtly thlckened
ãfTñ'ã:ã¡firy ends roundett; raphe very tllstinct' radiating in the
center end converging towards end; abundant; 1. 200-900 mic.
br. 50 mic.

p. Savicnla viritlfs Ehreb; much like preceding but with sldes parallel'
@center);shorter;l.}40.170mic.br.20-z5mio.;ver¡r
abundant.

5. pinnu.laria brecioostate Cleve; frnstul,e linear, wltn- parallel side
lIeI; 1. 100-120 mic. br. 1.5-16 nic.

4. Irlavicul.a euspidata Kuetz; frustnles wide at the middle, gradualli
ffiundedends;transvergerapheveryfaint;1ongitudina1
raphe prominent; 1. I00 nic., br. mic.

. F. SavlcnLa fasciata Laçrstêdt; frustuLes rectangular in girdle view
@egsides;transverseraphefaint,para].Iel',absent
in the nÍdd}e, thus forrning a wide clear stretch transversely across
frustnle; I. 50 mic., br. B mic.

6. Navlcu}a gastrum Ehren; frustale wideLy ellipticalS ends drawn ont
@e<t;raphepromÍnenta}ternatingin1engthatthemidd1e;
Iongitudinal area narrow; transverse area a little wider.

?. Savicula gastrum var. placentula; û /o vm7 much llke precetting but ends
raL transverse raphe not definitely

alter¡:ating in }ength; about the sane sÍze as preceding

B. Stauroneis phoe,nicenteron Ehren; frustules characterized by a definite
o.wn a.s the stauros; general shape that of an

ellipse drawn out at either end; longitudinal band also fair\r
proroinent; raphe in dotted lines, faint, varying in size; ?0-200 mic.
1ong, 50-40 mic. wide; very abundant.

9. Stau¡onels aneeps Ehren; nuch snalLer anti generaLl.y shorter than the
ffied.; ends drawn oat i-nts heads at both ends; I. 24-80
mic., br. 6-17 mic; verY abundant.

C.v¡nbellaceae

L CymbeIIa( Cocton?Tal lrelvetica Kuetz; frustnles unsJrmetrical, boat-
nearlY straight, onter verY con'vex;

endi slightl,y rounded, asd bent bach; transverse narkings in d,otted lines;
longitadinal raphe rr:rlrring toward knots at the extrernities, from'rhich
flsir¡¡es seem to extend around the end; I. 36-85 mic., br. 15 mic.

¿. @ Kuetz; frustule generall'y I'ike preeeding' except
@rsemarkingÞmoreradiating;l.150-l.80mic.br.
65-35 mie. iì
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Serfes Fltssehloideae

Eltaschiaceae

I. Eantzsehta,,aôÞhiorys I Kaetzl Êrunow; frustules s]Íghtly bent, solitary
or in bands; keel on eo¡.eave sides with proninent earlnal tlots glrdLe
view rectangalar; very abundant; fol.lowing varietles thought to be
preeent i

ltl var. viva¡; mueh elongates, delleateþ sJ.ender, l.0O nic.I;
lb) 'r el.ongata; wlth a promine¡t bend midwqy, very 1ong¡ 500 nie.l.;(c) n pnsilla; qu.ite short and ¡elativeþ wide;25-40 nÍc l;

DIUOPETCEAE

1' Êlensdinlun cÍnctum Ehrenb; cells of nearly bllateral s¡rnmetry, wtth eads
@Sversefurrowcutting8crossthetenterortheorg:
anism, fron which a flaçlrun rises; errface rough, dark brown in app-
earanee; presence of yellow brown ehronatrÐphores indieateil ln perlpheral
position; restlng stage more rounded, also menbra¿e more permanent¡ !'
45 ¡oÍc., br. 40 nic.

?. Peridl4ltn spt; probably P. cfnctum Ehrenberg, but onee only ¡ecorderl
ã|í-ffinot confirmed; eharacteristic markings were dieregarded at
that tine, althorrgh the wríter 1s gure of the genrrso

TEEttcl,EsÀeEl

1.'En€ilqna.splendens Dang; Long ovaL eell absut 89 mie. by 25 mie,; ehro-
mat@inspíraIsJobservednrov1ngon}y;beäat1fu1inapp-
eararree partleuLarly becarrse of green chromatophores,

2. EtrgJ.ena 8Þ8.¡ no donbt other menberg of this genu.s sneh as E. vírldis
E. splroryra, E. dices were present in the cultures; singe the cnltu¡es
were very poBnlated and the suspected organisns removed rapittly,
diffieatties were encot¡ntered in measuring and identÍfying them.

5. Phacus pleuronecteS (0.!'.M.) ¡uj.i slightl.y longsr than broad (nearly
@,1.,aó-ss-níc.'bi.;äccarssoIitary¡pertpIastis
ornamentetl with striae in Longitudinal directlon; numerous diseof,d
ehloro¡rlasts occtrr letween the stiae; a fold extends from one end sf
the organlsn to about half the distance toward the other endS a flagsllun
arlses at the beglnning of thie fold; a small twisted tail finishes the
characterlstlos of this pretty organlsn; recorded three times.

4. Phacns longieauda (Ehrenrl lu¡.; Bb-Ir5 mlc. by 46-?0 nie; much like the r

@forsizeanoa1ongotraighttai}aslndieatet1lythe
name; recorded once onþ.

5. Trac.hqlonq{pe hisqi.qg (ferty¡ Steln; oval in shape wtth short spínes,
nunerolrsi: 20-42 mfc. 1., 15-26 mic, br,; short neek¡ several chrsma-
tophores; flaç1.Ia tnrÍce as Long aà the celL; also the followlng¡
varr punctata; without spinestr eoronata; with short spines and a corona of sp lnes arsund the aeck.



6. llraehel.qngnas vglJp.el!å
@
of eeIl.
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Ehren.; sperlcal smooth, 7-2L mlc. ln dia,rn;
forn of rlng; flagellum three tlmes Length

colorly snall arranged in groups of four
tlisturbance; colorly flat, celLs spherical

by twosi 5-7 mic. br., 5-9 L.

Eaeg.; nach lÍke other form, only srnaller
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7. Srachelonoq4s lnconsta4q; Carteri lntegunent ovold, el.l.lpsoid¡ a
of celi¡ sllghtty yellowlsh, dre probabl.y

preEence of iron; llv.lng eell qnite green in color.

8. Cqlaeiuq.arbqgeula Stetn; cells founA on long branching mtrellaginons
@haped; once recorded.

N4TXþPHTOEAS

,eR9UP I CHRo0CoCC{ï.nS

Ohrooeoccaceae

l, M9r:lsngpedla elegg4q .â,, Br. i
partially disorganized due to
and pressed closely together

6. Ml""o"y."tlr """ Kaetz; coloniee
@ded together as
cells.

EROUP TII HOBMOGOÑATEg

0scltlator iaceae

5. Ooelosphaeriun dtrblun Grunow; colonies sperleal, enelosed
envelope; qells arranged peripherally, are spherical and
coLor; abundant; eelLs 7-8 nic. ln ilian; colory over 100

bY a gÊl'atinong
pretty blue in
mic. dian.

4. .gbsphoapherla ¿ponina Kuetz.; coloniês with a thick hyaline envelope;
periphery sf the nncilaginonsce}}s in a ¡ryríform shape seattered at the

lqyer, often in pairs with obtnseLy pointed en¡lE toward center of colo¡yi
no connecting strands observed; eells 5 mic. br., 12 mic. I; colonies
fron 50-90 mic.

5. Mlcrocystis puLvera (WooA) Mlgnlai spherioal. or elongated oolonies vrith
delicate gelatinous enveLope; eells spherieal and crowded together in
colorly in a solid mags; eontents bLue greeni 2-5 mic. dian, of eells.

llke precedrTB exce¡rt that cells
i.n other form. 5-4 nic. diam. of

1. Oscillatorl$@g Agardh; plant mass dark bl.ue green, not constricted-mIinot-taperlnganttwithaconYexonterwa1l;wa11s
granul.atetl; trichsnres 1l-20 mic. dian; eeLls 2-5 nic.

2..@Ktretz.;p1antmass'darkgreen;trichongs4-6..,5¡oic.
in diam.; scattered in filanents or fragments; not csnstrieted at joints;
inflatetl and refringent cells; apex eonewhat Bointed and twisted, not
capitate; walls not granulate; contents finely granular, 1.5-erB dfan. of
ce 1lg.

Merlenopedia glauca tEhren. l
iï sl-zef abont $-{ ¡¡is.



66

3, 0seiLlatoria chalybea Merteas; dark green Eass; trichones g-15 mic.
@wigted into spirals; slightly constrieted at
joints taperlng for a long distqnce fron apex; not capitate; calyp-
tra none; celI contents flnely grannlated; 4-8 mic, dian, of eells.

N.B. 0reat difficulties sere eneountered wÍth this çnus and ns tlonbt
more speeies were present, which the writer coulcl nst identify with
reagonable aoc[racy.

Á,gartlh¡ ptant mass expanded; fila,ments çneral}y
straight, mu.cons, agglutinated to eaeh other; trichomes 4-7 in dÍam.
aot constrlçted at joints¡ ape¡c briefly tapering, seareely otrrved,
capltate¡ rotund ealyþtra present; waLls often grannLated; abundaat Ín
culture number I; cells 2-5 mie. long.

Pho¡uidiun tenne [Menegblnt] Ca,nont; plant mass membranaceousr pa]e
@entsIongfineJ.yditrIuent1ntgmacgus¡trichones
I-2 nic. slightly constricted at joints; apical eell acnte conlcal;
cells 2.5-6 mic, l.; pale blae green color.

Phornldi¡¡m notrle (Kuetz.l eon; this form resenbled eLosely a¡d seened
to be id.entical wlth the same fom Íllustiated ln West and Frltch.
p, 472i the fllang¡tr are about 2-2.5 nic. br, and the cells about
as long too; several filanente aggLutinlzed, mucousi slightly eon-
stricted; pale green in color.

I¡rngbya contort¿ Lenme; filanents free floating; çnerally twÍsted to
@ sheath; not constrieted at jotntc; oontents pale
blue green; 1..5-5 nic. br., 1. 5-6 nic.; spirals 15-20 mfs. br., I0 rnic.
between turns.

Nostooaeeae

1. Sostoc eomnune Vauch; plant nass gelatinous firn; at first sphericaL then
EfãTãñi-ng- into sheets, bLne, grêen, olive in color; filanents
ftreruone, entangles; trichones 4.5-6 mic in dian; cells spherlcal or
barrel sbaped; heterocysts 7 mic. in dian., spherical, up to three or
five in number; no gonidia.
S.3. .â,8ain with this fanily great ilifftculties were experienegd and ace-

arate identiflcatlon of sther members of the fanily conld not be made.

2. Anabaena affinis lrenn; filaments solitary free fLoattng; straight or
flexeil with a faint hyaLÍne envelope; heterocysts spherical; spore
renote from heteroeysts, elongated, cyJ,indrieal; cells 5-6 mic. br.,
heteroeysts ?.5-I0 rnic; spores 9.5-12 nic br., 17-86 nÍe. Irr

Rlvulaniaceae

Ê

6.

'1 .

l. Celothrix sp. Àgardh; just one
not be identlfietl wlth respect
eylindrlcal lyaline sheath and

species net with by the writer; 1t could
ts the specles; fÍlanent lnbeôdetl in a
tapering fron aper to bage,

Pbornidlum autumnaLe
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1!he fol.lowing aool,ogical mloroorgeoigms ûEre identffied, during the
work on the aLgae:

Phylun Protozoa

Class RhÍzonocla

1. .ånel¡ba Broteua læfdy; protoplast vøry ohangeabl.e in forn çlth ¡n¡.ner-
ons EffiõFõFa; single large nucleus¡ oBê or more csntraotile vaouoles;
very abundant.

?. .&meoba rad.iosa Erren¡ bod¡r s¡rherical with ray-llke pseudopod,ia moro
oFEss-Elgii[, not withd.rawn or reformed rapfdlyi Gotûnonr

5. Àmeoba ttmaf guJard.in; slug-l.lke, usrrally novlng with broad, end for-
æior end. vitlous¡ usuall.y contaLns miltrerous algae.

1[¡ Àroell.a rnlgeris Ehren¡ very abundlant, sheLl. sngothr brouaieh in color¡
@ranoparent; ror¡nd, and, conoavo-ao¡n¡ex in other plane
with nouth on lower sld,e.

5o Centrol8r¡lE aeul,eata Stefni a
EFown; usuai.ly rlead orgenisns

Infusoria

spherloal sheLl conpresEetl lateral.Iy tlark
onLy observeè3 Gsltûrolte

changeable ln shape¡ often with
flagellae longr rn¡.cleus small. and

6. Errgl¡pha slllata Ehren¡ ghetl egnpreseedl, elongate oval; pLaùes oval. or
rounilwith neetlle Like spines arislng from shellE.
NrB. Several other spp. of this genrs..are thot¡€ht to be present.

?o Actl¡oBhrys soL EhrerrS boð.y spheriaal wlth protoBlasn highly vaeuolatetl;
iffiaAõaffi-æ,nding fron aII parto of boetyo

lfiaetlgoBbora
-]

l. lltastlganoeba longifliqq Stokes¡ very
apparent pseud.opod.ia¡ slow morement ¡
a contractile vaguoleç

8¡ Â,nthophy-sa vegetars Ìfrrcller¡ very abund,ant in culture nrmber I, consfsted.
ffik,brownmtrcilaglnous,towhgseertremitiesc1ugtersof
zoolds were attachedl; often these got Loose and travel.Ied. through the
culture roed.ir¡n in a roll.f.ng notion.

5. Àstasia triohqphora Ebren¡ bod.¡r elongate hornall.f, ytôe posteriorly¡
prlnaty-EIãgellt¡n thiak at base anå long; contraetlle vacuo anterlorly
Iosatetl¡ not con¡nono

l. Leucophrye Batula Ehren¡ botly oval.¡ pharynr tuhr].ar curved,; nueÌeus
tlaL¡ contractile vacuole posterl.oro

ê. Dall.oria frontata Stokee¡ lorly as Long as brqaô¡ posteriorly taperlng;

-

anterio¡Ly d.rawn out narrowed.; frequent¡

5o Para¡¡oecj'uq.-c3gÍEllg Ehren¡ Tery cosunon, ovoiôr length.ened'¡ cilliate
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organlsm well suppllect vith triohooysts also a greove leacting to the
mouth; about 850 mlo. longr

Tortieçl1a microstoE Stein; eharaeterlsüic on retractiLe staLk, bogr
boLL shapecl, often rÍngeti¡ a se¡iEs of strong clI1a eaeirale the cen-
traL elevatetl, tl.iEc¡ mouth eece¡trlc between perístone and clllar¡¡ dlse.
S.3. Other sppr probably Tr ca@anula also present.

Pod,opb¡va f,ixa tueLler¡ body spherlcal or peal sTraped,, atËachett to
stal.kr tentael.es lolobbect soatteled; both aetlve forms and, cysts seen

i.:.:,: '

laory¡n¿rla olor: the speaies Ís coñton, lt has a cbaracteristlc sÌra,n
like neek fro¡n 50-?0 mle.

Ilenatoda

Meny of these were observecl but no efforts ¡nacle to itie¡¡tlfy thenr

Rotataria

1. Sg4g.g.0.lþ--glgp. Elhrenr¡ charactorlsetl, by one style; abtmdant.

e.@Éosse¡sp1nesattheanter.1oror¡nster1ore.[geofthe
lorica; aot very frequent.

5r Bg!¡fg--gpg! Shranlc¡ (notifer citrinus trlhrsn.) corona of two nearl¡r
elrcular clises rai3edl on sbort stalks when worklng; two eyes on proboscls;
frequent;
S.B. Other ¡otl,fergi,Tters ao d.oubt preseat.

Gast¡otricb¿

L. Ghaetonotus slr. Ehren; very abund.ant; frequent attmpte üo ldenüify
spoaies failed because of extreme nobllity¡ heaa probabLy 6-1obed.;
resembLe clliate protozea in novement.

ArgchaÍtta

$roup lardigrada

þcroblotus sp.a ml.utrte free livÍng forrn abundant in earLler cuLtures.

4t

5.

6.
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'cffoLusrol{s.

One of the peeullaritles of the sramp 1g the stantl of ash trees

fn the dee¡nst part of it. Ehe gronnd iroedlately surrg¡llding naRy

of these young ash trees is guite bare tsee photogf,eph nunber f,rG )'

t[he trees are apparently 12ye_ara of a8p or legs.' Ehey are nore or

Iess of unlfom siae, beight and dia,neter (se€ pþotograPËauqber 3-7 l.

One tr.ee was ctrt down at the base, antt the sectlon showeal I2 annual

rings. llhls means that the seeôllngs çrnlnated as early as I98l''

In the area sBlroundÍng the awanp, there are a nmber sf aEh trees'

whleh are congiôerably older and at least twlee the size of the treee

ln the swa,nB, In the frlnging soodland sf the river ¡ank there are

ash trees with trunks 12 inehes or msre in diameterr

the lnterest in the yorrng ash trees centers npon thç conditlonst

which nade it posEible for the seedling of I92I ana aetei tæ survlve,

while there is entire absenee of trees jnst a few years olôer' On the

other hand seeds nnst have been earried there for nany fêêrsi ene of

thefactorgwhlchnayhaveconsíderablyhelpedinthisrespegtlsthe

eonstructlon of a ditch !n 1924 aLreaôy referred to, which !s a shsrt

distanee g¡¡t of the swanp and just ont of the loca].ity lncluded in the

map.

i

Ehls dltch ùmdoubtetlLy reduced the spring level of the swamp, naking

lt possibLe for the deeper part to dry up earller !n the seasonf lifore

suitable conditlons were thus ereated for the growth of land plants.

Sq recorels were avallable as to the condition of the swa'np before thls

date. It was likel.y tarely so dry as it has been the last few yearsr

Qne Bolnt Of evlilence ln favor of the vlew that the eenter of the swalnp
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wasgcaroelyevgç.,eonp3.ete1.yðryåstlneîactühattherowest'.,1anc[inthe

srea¡ryr is still ba¡le e¡cept for the presence of these ash trees' Àpparentl¡r

the Garsx is invadiing tbis nëw area from the outside' The inner fringe

of Ga¡er is rn¿d.e up of yoüng pla,lrts, anô no røturecl floçering splÞs

were found rçithin severaL feet of the rnargin. (see footnote#) 1f these ?

observations are correet, it will not be long before all tbe bare gror¡nd'

is ooverett by Carex anê other srvaüIp pl'ants'

there is also evld.eaae of invasion of the surrot¡ntllng Flillow lnto

tbeCarexzolÉe)rphichwoultl.fo]'}owthelowerürgofthewaterlevelof

tbe swamp. Ecol"oglca1ly the sWa,rnpy area is in a transitional'- stage

bEtween narsh vegetation and' woodLand.. the inerease Of vegetation and

accr¡mulattoa of humus will slowly raise the genoral ssil Level and so

@ke cond.lüions more favorable for l¿nd pLantsq

llhe lnvestÍ.gation of the aquatto life showe the Pregeaoe of a def-

lnite flora a.nd. far¡¡a, wÏrieb oan oomplete its active life histories ðuring

tbefswweelæinwhicbtlrereisstanclingvraterinthe"swanpr'Ðreringthe

rest of the seasgn, whlch would. be approximtely aine months or moret

all life woulcl be in a resting stage in or on the litter covering the trllddy

bottom. Here they will be er¡nsetL to extrelæs of ternpereture and dessl-

catlon, With thg ad'vent of spring t}raws these organisms retura to 'actlVe

Llfe.

the investigation of the aLga sbowetl, tlrat there were 64 genera and'

1L9 speoles iclentlfiect, whlLst about 20 zoological mloroorganisms were

also iclentlfiett. lhe organisns all seemed to be those characteristlc of

standing waters and. swa.mps¡ sone Ìgere notecl' tbat are c]raractertstlc of

rivers onJ-y. althougþ some of thesE orga^nlsnrs may bave eaüerett into this



region with the high flood'

swamp habitat 9t present.

ülhe early atlvent of s:rowY

nake measurenents on theee

ia 1916 or earlier, they are all aôaPted. to the

seather preventeð returns to the toaattty to

obEervationso

In conclusion, the writer wishes to avall hlneelf of thlg opportunltyt

to express his sincele aDpreciatisn tir Èofesgor c' Tl' LoEe for su'ggestlng

the above Broblen, for valrrabLe ouggestlons anô general dlrection of the

work, also for help rend.ergd çhen ttifftqtrltles abqlt tttentlfleatlon were

encourrtereÔçElra¡lksarea].sooffereôtoProfesaorSlÉbyforid'entifieatlon

ofthetuollohengrecord.ed.ranrclslnilarly'toP'rofesEofVtW"Ieskgonfor

itlentfflaaùÍon of tbe two Oarex speoLesr

2
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PhOtOgfaph,t{Oi I o .. . . . . .. ô Ò , Ò.. a . o t. o ö . i ç 45

Generar view of swanp shoving Oarex retrorsa antl a nr¡mber of
young Âsh treesr

Photograph$o. E o l . . r . . ..r , . . r . o o o o . Ò r o o.? a

Erl,ge of swanp Looklng towards rÍver. carex in foregrsund and
young.åch trees in front of talle¡ woor[and, treea {sorrth-
çest end, of swan¡rl

PhOtographNO. S a... r . ! o.. .. . .. e i r e ó i....

Âeh trees anô Care¡ aristata near nortb-eagt end,.

FbotOgraph$O.4. r ? . .. . . o.. . i ò r r . o.. a a o a o.
Showing Elns, lraFlee and poplars at the edge sf the auanpr

Photogfaph$olr 5 and.6. . I . o . r o i o . . å r r Ç ?. r ¡ ò . 45
jì

Showing dense .âsh sta$d, Ín lowest Bart of the ewamB, a3.so
showing bare grornô cøreradl by leaves.

PhotographNo. ?. .., . . ó. . .. .. o . o.. o. ö ... o. .46
showlng bore of JLsh with sater narke on the bark ind.icatlng
depth of water at highest leve!. aleo showing eplphytio
mosses and, enlarged lentfcels.
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