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Impact of water quality on the algal diversity in Peshawar valley

Pakistan by Aqal Zaman.

Abstract

The present study, spread over two years dealt with the phycological flora of l0

representative sites of Peshawar Va[ey as affected by quatity of water' Algal samples

were taken seasonally from each of the sites. The various physical, chemical and

biological features such as temperature, PH, turbidity, total dissolved solids' total

suspended solids, electrical conductivity, sodium chloride, dissolved oxygen, carbon

dioxide, ammonia nitrogen, nitrates, sulphates, phosphates, total alkalinity, total hardness,

calcium hardness, magnesium hardness, and biological oxygen demand were analyzed'

The phycological flora consisted of 239 species belonging to 68 genera. The class

Cyanophyceae was represented by 42 species and12 genera' Chlorophyceae had32

genera and 94 species. Bacillariophyceae had 19 genera and 86 species. Euglenophyceae

had 2 genera and 11 species while Xanthophyceae had 3 genera and 6 species'

Microphotographs of some important species were taken. A detailed taxonomic

description of all the species is provided in appendix

The seasonal distribution showed that there were differences in kind and number

of species in various seasonal investigated sites. In spring, there were a total of 116

species that belonged to Cyanophyc eae (20 species), Chlorophyceae (49 species)'

Bacillariophyceae (38 species), Xanthophyceae (5 species) and Euglenophyceae (3

species). The summer season had 73 species of five classes. cyanophyceae (13 species),

Chlorophy ceae (26 species), Bacillariophyceae (28 species), Xanthophycae (one species)

and Euglenophyceae (5 species). There wete 126 species in five classes in autumn season

including Cyanophyc eae Q4 species), Chlorophyceae and Bacillariophyceae (each 46

species), Xanthophyceae (one species) and Euglenophyceae (9 species)' There were 103

species during winter including Cyanophyceae (16 species), Chlorophyceae (39 species)'

Bacillariophyceae (45 species) and Euglenophyceae (3 species).

There were a wide range of variation among various parameters in different sites

and seasons. To establish the possible relationship between species and various



parameters, correlation analysis was performed. Positive correlation between algal

species o/oage and total dissolved solids, ammonia nitrogen, electrical conductivity,

carbon dioxide, nitrate, phosphate, total hardness and calcium hardness were observed.

With increasing TDS from 110 - 287 mglL, the number of species increases in all the

seasons. With increasing ammonia nitrogen from 0.37 - 0.75 ppm,0.29 - 3.77 ppm and

O.2l - 2.99 ppm increased the number of species in spring, autumn and winter,

respectively. Similarly, increasing of PO4 (5 - 14.4 mg/L) in spring, (2.2 - I7 mglL) in

autumn, (0.7 - 8.6 mg/L) in winter increases the algal species. Moreover, the algal

species also increases when the amount of NOI (0.3 - 16.5 mg/L), electrical conductivity

(31 - 150 dS m-t), CO, (1 1 1 - 175 ppm), total hardness (385 - 1530 mg/L) and calcium

hardness (200 - 1360 mg/L) increases in the water in winter season. On the contrary,

BOD and NaCl were negatively correlatcd with number of species. BOD was inversely

proportional to algal species Yoage. With increasing of BOD (20 - 7l mglL) in spring,

(14 - 93 mglL) in summer, 15 - 55 mg/L in autumn and 18 - 70 mglL in winter,

decreases thc numbcr of species 7oage. Likewise high value of NaCl (103 - 4.5 mg/L) in

summer season was not favourable for the $owth and distribution of algae as compared

to other seasons. Futhermore, there was no correlation between the water temperafure,

pH, turbidity, total suspended solids, dissolved oxygen, sulphate, total alkalinity,

magnesium hardness and species o/oage. Despite that, the optimum temperature, high pH,

normal turbidity, high CO2 and SOa accelerate the growth and number of species whereas

the increase or decrease of TSS, DO, TA and MgH had generally no effect on the

acldition or rccluctiorr ol'algal spccir:s. l?urtlrcr study is nccdcd to quantil'y somc of the

parameters and to work out the productivity of these water bodies at primary and

secondary level.
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Itrlrodfttior
I. Sn .nd loc.tiotr

Peshawd Valley is ! sauer shaped senicirculd bdin. lt includes thc

dbtrift of P6h!w, Ch4addr, Nowsheo, M{daq SMbi and pste ofMaklad,

Moham.nd nd Khtb.. Ac!nci6. The tobl lcnglh of lh. vallev fDD vgl to @t

lages up 10 llo km while lh. widtn.*chcs up lo 80 km ftom nonh to soulh

ov€nne armosl s a@ of 8800 l<m'. It li.s hetw.n ?1 tst 8n 1f 47 E

loneitld.s ed 310 4d snd 340 3 l/ N latitud.s ll is surcud€d bv Malal6d-1,*r

SM1 molnlain Mg.s in lhe nodh, Mohrud and Klvber hills in thc weti od souih

by Kohat dilrrid; *hile in lhc @t by rh. lteipu di$.id and fi. lndN Riv€r

sep@r.s Peslled Vslley fion PotM ?l.tc!u (Fig l)
The ahitldc oI leshovar Valtey @ges from 365n (Peshawat) tol800n

o'lalllrtd PN). Th. va[.y is suppoed to bc a lalc in lhe pdi and ha b€d tuncd

into prcs.nt ferlilc plains by scdimcnt tion ofihc vanos soil Particlcs Mching uP 1o

3oo n in lbickE$, Ii i5 mainly @mposd of lrcushine sil! sd, clay lom. gravel

dd bo!ld.B. Bed rcck out cnPs satreEd dmughour the Valtcv @ b. obwed

Pehawr Vallcy is sudouod€d by houlajns .xccpt the eurh ast The

Dounlln$ lncr cndihg lqlc sn opching ql .Auek $rou$ wtich tlo Kabul ltivcr

ddim inlo rhe lnds tuver. Thce Douiains tol 1h€n n,trs ftom thc 1nb6 thich

idabn rh.n, slch s Yo@tai, Mohnand, Mdldi od shinwdi, afridi lnd

Khatlat nouolains, Trle Yousifai moudai.s @ cohpoed of ictmorphic sd

c.y{alline rocks. Th€ Muthgori tugq the Alridi tuge ed the Mohn"d

MomidB have lhick lsy6 of grcy line $on6, shal6 ed stons. The egion op ro

thc Khul$t mornl0irs is cofrposcd ofercy @lour sla&. fhc post tniary ed rc@nl

conglomeats, sds ud alluvial clay 6cupy l&ge @s of the vallcv.

Tbe plaiB de also omed aiter lh. ribcs, i € Yo$rfui Plains, Hshhaewor

plains, Motsdd pl.ins, !6h!w plai$, Afridi and (nallak plaiB ud foot hills,
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The Yousafzd ed MohrEd pla,n lis b th€ south of L\c Youef2li ald Mohrna.d

bdchca of tle Siah Moulains. Tn f.rtil€ sil is culdlat ble due to idigalion qEl
sysrem. The plains of Mohamand e rry fcnile. The ferlil€ ed irigat d aq is

occupicd by Mobfrmd whft6 thc eid sd bden Na is o@lpied by Anidis. The

ostcb pdn of rhe plain G @upied by Kh t ts, which is in fcr|lle and is

conrinlosly ercded by lottrls. Tbe fool hills exted righi ton chdt lo No*hc6

Tnis @! is baren md Mcultivri.d dd h o@upied by Kltathts, Tl. c.nlEl pon of

the v.ll.y osisae of fide alhvial dcposil5.ich itr hss @nrol5 The cultistcd

l]-ads consist ofa rich, liclt &d porcs sil, @sposed ofa prelly.v.n nixturc of

.lay &d sed which is ged for clltiwtion of wh€at, sugMe ed robaco. Most of

tlE eil @ allclin dging in pH ton ?-80 to 8-4O Thc org&ic mdLr 6ddrs 
'n

most of th. soil N lo* (ElebeMn, 1967)

IV. gydrugnpny

Tne Kabul rivc!, ehleB the dislrict at Wssak and flos in a eulh-easieh

dierior in rhc upp.r rcnlEm h.lforrn ditri!! on.nLrins lh. P6h.E plain' it

h divid.d inb s*El cbNds. Thc tB! mtin ch:ftls e U. Adcai or Hajiai ir

lhe nonh and lh€ Nugunm in lh. sulh. Tlc Ad.zi rivcr flos in $e disrid alonS

lhe bou.dary wilh Chodrt diskicr, Ano$rr .hdnel, brchjns fon ln. riSh bel
.ofth! Nagu@ riv.r, is the shrl Alm srich flow paftuel to it ad !8pin nctg6

wilh Ndgudd .i!er furlher in $e 6t, Th. Bd ivd cnte! lhc dislrict eulh of

Jmtud fon sd nows in lh. soulh{4sLd dnedon thoueh lh. disEicr inb

V. Climrognpby
-rnc clinate ol Pcsha@ valley is exltem. Th€ nean ndimuh Md

hininum ienpeEture, pr€cipibtioo dd huidfty reoid.d at Pesh6wd sbtioh is

giv6 ir Tlble l. Thc m€r tun p.Finr noD May lo SePlmbg t@ is

exlEnely hol md dry, The Eeln muinun tcmp€ntu. ri$s to ovet 40 'C whilc th.

nen ninimu is over 25 0c. Monsn 6ins ft @eiv.d non tuly lo Seplemb.r-

The nonths of July md August d hot od h@id. It is pl.a@r froh Scptedber .!d



up lo mid Novembcr. Il h €old frcn Decenbd io nid rebMv. Tne dd ndimum

and mininm rmpe6l@ fd ,muary, lhe coldet notuh hs ben reorded 4 tow 4
l8.35oc sd 4.00 0C rcsp.ctiv.ly. Ite sFing @des sm.wh€E Nud the middlc of

Meh which is the most pl6dt p.dod of th. y€d

Rai.fdl is |@i!.d both h *intd ad ffid- Th. win&r oinftll de

io wdrh disiub6c.s shos ! hi8! Ecord in the month of leb@v' Meh dd

?\pil, Thc hishAt wint r rainfolt h.t b.e. rccordcd in lhc monl! of M@h {hil' the

bighest !t|!trm dinfau in tbe mnth of Au8!sl,'I!e MogG wtu r 6i.f3ll is hi8hd

Trble I Ma! Do..f,ly ldFnrur.' r.hlll rnd ELltv. ilDiddv ol pah'u' Vlll'v

tron 200G2004'

18.4 4,8 80

20.2 4.5 15

26.1 l].0 8.9 70

32_1 l8.E l.l 62

18.2 24,25 0.3

37.6 26.1 3.4 56

3t.6 26.9 14.8 6E

15.6 26.2 36.0 71

33.9 23.2 1.5 76

t0.4 t7.2 0.0 78

24.9 t0.7 2.1 78

20_8 6.8 1.8 78

29.7 l7-2 6.6 70.5

sourc€: - Dara}@sins ccntc, P.kistan Mclonlogi..t Depann€4 P6IEPa



Th. tcrtn rlgae h$ b€cn delivcd frlm a kth word Alga vhich ncss sa
w€ed. Thc study of alea€ is call€d Algology o. Phy@logy {hich in irslf @ishis of
tM c@k wor& phykos - phykos = sa wlle (algre) od logG = di$ous (study).

Alga. w popularly knou by tbe IM. fiEB ed Rol|ls u!.d to call phylos a
Fucu. Thc ol$e 

'ncludc 
a lege h.t rogenour smhlagc ofElariv.ly simpl. pldt

thal have lilllc in @nmon cxcepi for their r.prcduction, Thc grcup is cotuidccd to

b. prinilivc fod Aom which lle @npld cryptoeams sd spdmalophtlB fte

lbc ch@cteristica on i.tte b6is of{hich als& cd b. d!fircd ft di{6.u1110

s!€cify, Frilsch (1935) eluciddled dE &m slgae a "unl€$ pucly atrificial limiis e
dmu, rh. d6igrElion 

"l8i!. 
Dust inchdc aU lolophytic ol8&isms (d wll a their

nMms colouls dedvdiv$) that fail to E&h llc l.vcl of difidriadon
chmcleristics ol dchegoni.r. pl&ts. smith ( 1955) $sselt d that ab@ havc usu.lly

unicelluhr sq org&s dnd whcn thcy ar multielluLi, .s in host bown aleac, all

clls s fcrtil€, The giolp is &toEophic, Thc indm.nl6l difituce lia in th.

slructe of r.psductive orSd of alge dd tho* of higner plots. On thc @ntrdy

$e ex-orgN ed sponhSia of bryophylcs .nd olhd hiels plets rc invariably

nulticelluls, wilh onlemosl layd sLrile. Fonhemore, in alge u ike hider pl6is,

lne zysob cver developc inro a nulnceuulr enbrlo whilc alill wilhin thc femlc

s{rsan. Mdb.6 of Chml4 @ rhe €xc9tio. having $cril€ ould @Uult wll of

the onttdidium and plays no rclc in ihe fomstio. ofrcprodudivc orgms.

C.r.nl Cn.nct.B ofAlF.

,^!gN flrc dislriburcd cvcry vhcE foo fdhonlss dcplh of oc@ to thc

\ishcst tclk oC lnc world. 'l hcn prc$ncc dnlcs rom lnc boiling warei or lhc hot

qrinss to th. ie @ld (f@zi!s) .nnoah.E of $ow @vcnd pals of mou airo.

Ths, de& lhrivc wll und€r .tl possible dlircnments ofrh€ .!nh.



2. Slructud oa th. Phrl Body

The algae exhibit a Fma.kable vdiaiion in their sir fom a nicroMpic md

uoicclhlrr such os Chlanldonona! 10 mllti@lluld, @mplcx, siel si*d
Masocrrrnr. r!8e numb( of fom show a m&k€d vdiatio. in betw*n thse tso

linic. Giut KclD or $. esn svi a Mrcrcctstis doc@arya is horc th6 180

Vegerrdv€ reprcdlclior

AIsa€ largcly r.pNdlce by m€ms of frsgmcntation whi€h is aeomplishcd by

$o scprntion ofgo!p$ oflivins @lls toh {r parcm phnt. Tnc dctlchcd ponion,

the fnenenl, dovclops into a new plrlt, Tlc fi$ion through @U division is aothd
conoon me$od ol vegetarive eptodetion_

Algae Fproduce aexually undq lavourable conditioB threu8h spoes slch 6
rcospofs, apleosPorcs, hyp.6Fre, alioct6. luioslorcs, €ndospoes or cyrrs €lc.

Alga cproduc. rcxually nndcr unf.vowbl€ @nditioB. Th. EFoductiv.

uiils called gametca (mal€ dnd femole) .rc fomed in th. gamcrangio, The plmt nay

bc hooothallic or b€teroihrllic. Sexu.l rpdduction nay be of l$gmoB and

All kinds of rcprcducriotr veg.tative, qDal sd $xul re.produclion @
foud in alge dapt Cyeoplt@ wh@ su,l Eplodrciion is @mplelely abei.

ft is @mmon mong uicelhlg algac wheetJy borh (mal€ md rqnale)

gmers @ notrbologically sihilar bu1 diffe. phFiologically 6 it Chlan .tono,ar



b. H€terogrnous

Ite tule ed femd. gdeta! diffd norybologicdly ad pbysiologically.

Male goetes e lsualy snalla in siz.. Ittu kird of rprod@rion nay b. of rwo

lyp.s: disogamous ad ooedous. In misogmos rhc gm€rs m borit. but nal€
gametes N compdatively nall€r in si4 ad nor€ tutive, ..E, Chlaktdonont
,.a!,,1wh.l@ in male ghct6 e ftdl. lrd qrE fom.d ir large nMbd et.@
fenale emdca de non'morilc sd bigg€r in sia, and prodrccd few id nuEber. Male
gMcl6 (lllc exhcrcaidt {rc produced in rhc &ttridium while rhe femalc 8Mcic,
css or own, is pod@d in @sonim. Sonc @npld rcpodrcrive bodi6 found in

Rhodophy@ e €ll€d spdmatim sd arpogonuim, the nalc and fcmalc

eproductive bodi6. espectivcly,

fcnilisation
In i$gmou snd eilogamous ryD$ of *xual rcpoduction botb 8m€t6 d.

fi6t El6ed frcm lhcn Mpcctive gmciegia ed feniliztion 1rL6 ple outside

s.ncbnsii, rJ f,crs bci.g qllcd dt€nd fcdiliarion. In @edr d'c male gan€i6
e lib.Elcd fron male BmdrnsiM which 3wins !o tu egonim.!d fdriltjrior
lal€s place inside th€ oogonium called as intcmal fertilialion,

4Eorc
The fusion of rwo gan.tes foms th. zygorc which is diploid @ll aprcenling

tlre sporcphytic ph6e of lhc life cycl€, lr my undergo a pedod of rcsr oi my
gemimIe imcdi.rdy rner feniliz.lio!. In hi8h{ algac sEh 6 pb.@phy.*, rhc

diploid (Sporcphtric) geneErion is lhc domindr phse of rh. lif. cycle &d tne

Sdelophrlic Scndation ldis for a short iinc_ IIowve., in oajorily of atee, tbe

gMeiophyd. phe is the dominor ph!* of Oe life cyctc.

The zygore may gerninate dietly or indiecrly, Dunng diqi gctuinatio4

tnc zygore allcr meioric division ddelops diecrly inro . ncw pls"r widDur podrcirg
lny ihrcmcdiatc spoelikc srrucrue, .A- Spitogru. While during indn€cl



gemiiation. the zygole my divide mciolicslly md foms molil. or lo.-molile

haploid spores, of which @h developB into ! rew pldt, e.&, Criaaldouord ed
Lnohir, ot 6e zygor. may Aiid€ nilolicslly to fom a diploid plst- Later lhc plei
rcpnduccs by meiotic division dd prod@6 spo6. Eeh spoE devclops irlo ! ncw

,t. Ch$ific.tiotr ot ttc Algrc

Altnugh Linfu (1753) @ thc fusr orc 10 u* tbe lcm dg.e b$ uril
196 centory fi@ was no substdtiv€ atrEmpr to clssiry fiG group. HNey (1835) for

the IGr time dividcd aleae into ihE srcup6:

a) Chlorcspcmc (cren 6d aEsh wt.l font. b) M€lbospermrc oivins
marine forms) tud (c) Rhodosp.mc (3mall dd rcd foms).

Wsl in 0916) clsified als& on thc bsir ofEpbducrirc rtructoB padcutdly

on thc prcsnce &d ab*ncc of flaselh ed rhcn dtuE. Il. divided alga. inio

l) lsolontae (nasclh orcqul3ia) 2) Itelmron.re (fl!s.ll. of ucqul siz)
3) stephdokomrc (flagella coM.d) 4) Ako@r. (fl.g€lla ab6cn0

Engh. ed Ptud (1926) beliaed that the nDgi hav€ b@n d.riv€d from algc
and, rh@f@, he oikd 1[ trc gbuF &d poFed following I I clsss.
l)schizodyra 2)Phr,roarcodina 3)Ials€llar. 4)Dinoflagdthta

4) Bacilldiophrla 5) conjusaiae 7) chlorcphy@e 8) cheopbyls

,) Phacophy@c l0) Rnodopnyeae I DEumyceles O@ fungi)

Pasch* (l9ll) b$ed on the pbylogeny s.d inldelalionships of vdious

srcups. divided alg& inlo .iehi divisioN s follows:

l) chry$ph',t' a ry@phyr! 3) cblorcphyla 4)!h@phyr.
a) Chrrsophyede &) C4?rophyc@ !) Chlobphyce* a) ph@phycea€

b) Dialomae b) D€solonrae b) conjusalae

c) Il.r@t6rac c) DinophF@

5) Rhodoph)ra O Eusl.nophrra ?) chdophfa 8) Cyeopht1a

a)Bdgiin@e a)Euglcni@ .) Cbmphy@. a) Myxophy@



Idy Tild.n (1933) clsifl.d thc alts oa lhe b6ir ofpisn dadon, !!s!ft food

rolerial into live clas.si

(l)chloDphy@ac. (2)Myxophyceae.(3)Rhodophyede (4)Ph@Phvcea€and

F.il$h (1935) clsincd dg& on rhc b.sis ofphylosctrt !frniti4 tnd inte._

rclario6hiF in to the followins vdoB classd:

I) ctlo'ophyccs€ (Gms-8@n) 2)Xa lophycoc (Y.llow-s€en)

l) Chrr$ph'@e (broE or o@g€) 4) Beiudioph,@e (Ycllow or soldo bom)

5) crlophyc@ (Ndly bbm) 6) DinoPhy@e (Da* yclloe or btum)

?) cHotumonadin@ (Bneht-8Er) 8) Eu8lenit@ ("uc g..n)

9) Phadphyc@ (BrcM) 10) Rlodophyceae (Red)

I l) Myrophr@ (cydobet d!) (Bluesen)

With ldvalEmq! in phlulosicd *noeledsc Tdid (1978) divid.d algoe

in five division wilh thinecn clas6 on lh. b6is of prc*nc. o! absmce of nucl4s,

Itdgella and piSnolalion s follos.

Rccenlly Sh@4 (2001) popoed a ns claii{ication on the bais of

nicrenotphological, ultraruchEal dd phycochedctl ch@ctcrinics of .lgr.. He



dividcd alg& into thrce kingdoE such s Monm, Potist! and Potocrista. The

kiisdom Monch include 2 phylr,3 class dd 6 o.d6: kinsdom Prctist! include t2

phyls. 17 cl6cs md 46 ordc6 *tile 1he ldngdon PFI@tisla irclude 5 phyla tl
clas* ed 55 orde6, Tte 6bov€ the ld.gdom includ. 19 phyla,3l clss.s ed 107

Algac de aqDatic plqhls, which @ Fimdily sed as di@t sw. of food by

scvcBl *a aoimak 6d fislrs. Som€ alse !rc f@d delic&y for huMn h.ings. The

dSae Gd kcdt fod thc nosl impona pln oftbe dicl in Japo, Chjnq Malay',

Indonesia, Bma od Thailaod. Ul'4 l4crr.d 6e sed i. Soddd for thc pepealion

ol sllad .nd $ups. Fcs spcics of Spnogra ,nd Oedogonirn arc als lscd s food

Min€61 clcn€nis, which rc ioponsl in hus and miml phFiology @
lbund in $u wucds rtrd n kc thcdr on loiqoo supplcnDnl for wcll b{lMccd dicr,

Potasim, sodih od chbntb e loud in Oe ionic fom in se e!.ds (Pillai,

1955)- SevcEl vilmiN dc.pr 4olbic eid hav€ ben rcponed fM Chloe a

(Tmiya 1960). chtorella .@tai,B thimirl iboflavin, niaciq p/ridoxine,

pmrorhmic acid, bioiin, lirdin BD ed lipoic acid. I also ields chlorcllin &
utibiotic, wlich is clTelivc reaict gtu posilire ud gdm ncsative betcria. G'm
posnive bactcri! caus6 the de4* pharyngift, osteonychis, s*in irfetion while

8m negalive bacrdia csus€s th€ dis8* gomodhq, anrhnx .tc, Cladophord

cxincl is ac$ a bictcicidll. Pr,rrtdira ql6cr is ucd in h.aling lh. wolnds dd
lor llearmor of dqnal uler. Pu,/ori@ ed .tteud.rD6 prodn@s pandorin ,nd

senetlesine, lsesd for curing influenz4 tctanu and dF.f,tcry, S.a w€cds arc

utilized fo. fccdins hens and youg livcslock to inprcrc the iodne dcficienct in

S@ddd, Ncw Z.ald4 NoMy, F@@ md Unired St tcs. Ioditre is also erncr.d

fon,tdga$h (Jo*ph, 1948).

Mdy bluc grcm algac e capable of fixing ahosphdic nitogen in the soil,

D€, P.K (1919). Vdious spccics of No oc, Settuena tud .4nab,ed elc have b€en

fourd grcw plcndful dd add nims6 ro $il (Sine! 1950). Due ro 6e prcec of



polassim chloiide (KCl) s€ wc.ds @ ued d fcdilia in mdy counhi6 likc

Jopu, Fm€, Udred Sl3tet, Engled ud Indi3.

.4lgi.ic acid d€nvadves dd cxtr@tcd lioo th. ceU wall of the

n mb6 of Ph@phye4 sch s lani@ia, Mact@lstis &d AscophllM erc, i^

UsA, Jgpe, S.Amdic. tud Auslftllis, which @ ui.d io m*ing polishca, paint,

food, t€xtile Md phma€euricdl indusrries. ceidi,, (Rhodophyceae) i5 $ed d a

eue of aga in Jaion (ftirr, l95l). I! india, mu.l yield of 4!r ftud dry s
wNds ofclrilk! 161€ has bcen esriholcd to bc 4.06,5.08 m€kic rons ovlira, 1946).

G€I]My prcas*s e ne.ds in bixtuE with @n€d b ha,ke buildings lidt
ii kighr and hear Bisrmr. Alkali6 e prcp€ftd foo sa rceds dsh6 by bming
*a weds. These alkrlis e ad in lhe mduaactuc of sap ed alu.

In shon dgac hN€ innuhembl. u$s &d arc *orial @nponcnr of all

aqutic systdm! since they seN6 a tne bse of food chain tor all other orSaisms

Lifc vilhout wa&r is impGsibte. It t enri.l tor al living orgejsg W!r.r
bodi6 constitrrs about 70pl0 of $e @iI in the fofr of Oc€hs, rivcr, bres ed
ebde6 e1c. h is a uivdsal $lvqr dd rhftfoE ne"--odat€ nin@ts, sdc,
hlman rat* md aSrc.hemicals 6uch as insecticidq bd pGticides. Th!rc !r€ oany
us of satcr in bisph.re but lh. .equiddt h qutity md quality e vdied. For

domestic pur!.ss, w6t* is rquned fo! driiling, cookiry wshing dd batnirg,

nlshing ol loilels, g8dcnins .tc, For public uses, wtei is Equired for cteming

rrccls, Ecrc.lional purposd lik. $ilmin8 pools, public foulric dd ond€ al

ponds, fie piolelion and public pdks. Fo! industrial purposs, waler is ued tor
pMinS ad @lin8. Fo. ag'iculftral purpose wt r is u$d for irigariotr md is
als se<l fro crrying amy @t. fton oll E@er of cstdblishm.nts dd ituftution!.
On c@syst m level watd is nedcd for humidiry, niir fall, snow' fr6h ed ndjnc
ulr bodi€s. ward is $c singlc f&1or rh.r chdg6 rh. fat ofciviliarid, dmushr,

floods ed dout of Dinfall de ihe etupld_



Geocrslly eatd is rh. nosr @mon habirat for Ell lquaac orydjs.
espdcially the solc habilal for (h. alea, Algal life ed noudshn€nt d.p.nds upon $e

qwiity md qudity of {ater. Opinun lcv.l of qrAlity ed qualily of walei @

.snrid for gtowth dd dkhihtion of algr- Vdioa Phlsical, choical ed
biolosical plronolcF rh.t nff.ct the q!.!ity of wdf and hdcc goMn d<l

distribution oIalg. m bnefly outlined b€low:

l. Physiql P.rtmeie6

TIB physical paMelcr! ircludc tqrpddte, @lou lrsi€, odou, elclricd

ondlditry, rotll dislwd $lids GDS), toul sNFndcd elids (TSS) &d twbidny,

2. Chcmic.l l"nmcacB

Th. msl .mmon chcmicrl padcEs includc pH, diselv.d oxysen (DO),

cebon dioxidc (Cot). mnonia,Nitmscn (NHrNr, nilntc (Nor), suhnak GOa),

phdphate (?ot, lotd alkaliniiy. total hardn* (1F0, calciu hddnes (ca"H) a.d

mgnqiM hardnes (Ms*H).

3. Biologiol P&rnctcrj
The non importa biolosic€t Fnmdd is thc bioclMi@l oxys.n dem.nd

(BOD). nre dout of oxys6 u.ed in rhc nelabolisd or biod€sndabL o.geic
subslace is lemed 6 the biolosical oxyg.n dcm$d (BOD). Bolh biochmical ed
ch@i@l oxidalion twdoB take plae in lh€ aquric @vi@.nt but the Bul
rc&lions id Mtunl mt r u. bi@hmicd. h tems of osyga dddd rhe mst
inport nl lrTe of biocheni.al caction involves the oxidaiion of oigonic nalerial.

The populalion of niwb.s, odd thd d8ae, dtutcdly cheg€ the bioloeicd

ch.6ct6istie ol ey wter body,



Revielv of lit€rature

Alse dc knoM foi ften diveN noahology rdging tom sinple unicelled

oreeis ro biSl y @dpld tulti+lluld sFmtrre. B.oN of |his disity in

fom, sh.p., apF€dd€e ed structuF, lh.y dc foud i. ! wicty of habirab dghl

fom d€*n io alpine eow boud peak and fon tropical to tundla Fgioa due 10

wid. ldlltatios in the nolpholoey, physiology, @logy 6d Fpftducliv. featum-

Sin@ th€y arc solc of f@d, medicin6, dy to us in bioEhnolosicrl Fstrb,
prcvide bio-fenilim nd tmy other benefits to natlind, rtElefoE Esedch

&tivi1i6 EgEdirS slge @ mulddi@iioMl, Swh rcs4h €trd€vo6 involve d
@y of srcnu.s. Thc nost riadiriodal .sFcr b the rdorohic Gs@h rhar i5

forcmost rcquiFmenr for any adedce dd appli€d rcearch. Tdonomic siudies havc

culted in thc prblicalion of voluinou .l8al fl@ such 6 those of Tilden (1910),

rrusrcd (rt30), Majed (r9r5), snirh (1950), Pllsn (1951), D6ikachdy (1959),

Bold (1970), Tifldy dd Biitton {19?l), Vinyard (1979), A}iyma &d yan€ishi

(t98t) , L.s\ti et al. Q002) Zme dd Sodm (200s) erc.

Tnc apDlied asFcts mGdy @icGd eud cnvisgina @logy. physiology,

biotcchnology, bio-fenilird &d repmdetion etc. All thc* avenEs h.vc lheir om
spccific obj€ctivcs md sen&, Il wodd ror be possible !o r.viry the entir sph€r€ of

$orch &tivi1i6, tlo*!er, ir wdd he oppopriare to e$rict drc prc$ Eviw ol
licd(@ to liruolosicd and dgrc-Mr* rcldjoships, qlich is dc obj.ctiE of lhh

wolk, Alg.e gow foo slightly moisl sil 10 d€@ frcsh and nadnc vates. in

sLgm! rumin8, tsb, pouut 4 elinc, lll€line, dd other MleB th6t delinii.ly

vari6 itr rhci. physical sd chcmicrl f€aruEs.

Thc @cur6cc, groMh dd Epoduction of alg.e t dn€ctly Rlat d lo lh.
phtsicdl lcnlurcs ol *ui6 such 6 t€mFrutur€, kansDar.ncy, turbidity, qualily dd
qurity of w.Lr md light chlrge of wrd bodis, aod thc s€snd netuarion of
climric f.aircs.lc ed.hcmicd paM.t6 $ch a dmohq t}!c dd conentanoo

ot vrions elts, nincnl and orsanic €nrichm€nt, Thc pFsehi lludy is nrinaily
focu*d on tllc alsal veialion id ditre€nlrumins qrd bodi6, fiol c.nlrcs arouid

linrDlo8iql .ppro&h, $crc16rc a bricl rcview oa litcotuE on this aspc.t is



worldwide lot or wrk h; b@ dorc on ihc sonal vsation of aleae in

rlation b rhci' dcuen@ fld habita! t$nobasi (1968) m*itg on alsal blooo in

Vi.lr@ obsfled thlt the nmbq of sD€ci* of cy4oPhtta ed Chlotophtd l'w
dohi.dr. Ilc co.cluded th anons Chtoophyceac rhe Nhb.r of Scen den6

sDecies oveFpssed orh.r specid of alcal bloons.Bolas ed Lud (19?4) wo*€d on

f.ctos ellarins 0E ercwth ot Cladophnra glonerdtd in 6e Kdtish u fou v€d

@ntolled grc*th in flow lar}r, Th.y obsfl€d ibal thcre w a csud rcltlioBhip

between high phosphate conlerB sd Ct4loplola ov.rymlth.Tonaswicz (1974)

worlcd o! U. Desmid flod orcr twl@ mon6s d@rio! 6long witb q@ilanvc

chmsca in a l.k€ near wdew. Bowelly (19?5) ddcdbed one rody four dcsmids or

lwdy rwo rsa fren Gund- Hosidlum (19?6) obeNed dEt small dd mod@ic

lddition of llcl &d NaCl ptunol€s thc grcwtb of rverr'@ whilc high @Mntalon

esed d@ , DuboieTylsli (1977) ob$Ncd that i. non denic sloin highd

@ddkarion of nir6c inlibi! sualiaton in C/dr€in tunililerun lkile in

axe.ic stoin high.r @ncenrolion irhibil $xunl induclion bur fusion of gamcles !6
inFded. Olding e, ar @000) studi.d the Elatior bclwetr phyloplankton comuniiy

@nposition ed warer quality ed MGr body morphom€try tu uhon ldtes,

Eswoirs ad ponds. They oncluded ihat conslrain$ posd by waier body I a resull

of lwinm depth day nodify fie rrophic conlrcl of phytoplanttor cmouily
conposiiion. lllsd .r al (2001) eork.d on the diskibution of alge in lhe SM

Joaquin tuv.r, C.lifomia il clalior to nudi.nl $pply! elinity Dd od.!
cnvibMcnlll f.do6. lt ss orclud.d rhsr iircEcdon bet*6 saliniy ed nitrog.n

ail4ted ih€ srtucturc oI be.rbic als@ comhuiri€s. Koehl* r/ al (2002) explored

thrt CNotuphttcs incEae.d ir ehnllow .iv@ ed di.toc in depq rire6 6 a 6ult
of lieht difieFn@s sd edim.ntation los, Kalo e/ 4l (2001) *tile erdining lhe

developncnt df phyioplekton @mt nt in a pet l.ke in rclati@ io vaid qulny

chfl&s, concluded that rh€rd *s dirccr rebnon b.twn watei veiabl6 md

phytopl&kron conmhiry slr@tue, sd thal lolal phosphorus and a@nic cortcnls

v@ 0rc lc! facioF rcspoGibl€ for thc cnmg. in phlaopl.nkon @muity



Wintef md Dulhie (2003) ob*ned thal wistiod in phFical a.d chenical

pdeetcB of walei had diicct efect on 1he sPalial distribulior of dialons in Lurel

C@L kirlsov .r cl {2003) fourd thd th.F is a Elation berwr |r|€ clencnls

vitlri^ Stephanorlisc6 rotula rhc ell dd thc Mlcr in Ro$hcme Mcrc, UK The alcal

biomss ploduction ws minly conlrolled by lvailabilily of silicon ed any decrease

in the dbicnl Si qutled i o inr&.llul& elddirl @npcition

v.nl€lardMid er 4l (2003) sbldicd dF ellict! of hie! lcm!.6nrc o.

photosynthetic cl.ctron trspod acnirEs of SPir,lim Pldtensir' Il w6 ob$wed $a1

high tcmpeEturc had onlriplc !dg.1 sns in photosr ndic .letrcn $diport sysLm

of Spinliv ptate6n. JEther ei zt (2003) w*ad on diabtu a indsto. ot

strcam qualiry in the Kathmmdu valhy sd niddle lilk ofNepalsd India Tlty

coooludcd Idirlonrscont{ rcsord€d 6 indictor in tcmpcmlc strcd.

Bemhel .r ol (200a) ob*dcd lhd the Hubba.d Bmk ErFrimcnlrl

Iorcst wr chrd.reri^d by pdiphtron .semblase of lo{ biobd. Morcovd,

pcriphlton biomss r@ly rcsponded positively 10 eorichnent wilh nitrog€n and

phosphoN- RdgsalEtom er dl (200a) duing thet .xpdin.ds on hioeation of

c.dniv by Spiruliha plat Ni, obsacd $at tdp.mtuE had no ctfed od nct l
ab$tprion but pH did a{Iecl. Ymg er al (2004) in rheir senelic add nroahological

studis foud that ndial spok6 Egdarc .iley and flageud bodinS, -rXey ale

conclud€d an$ bi@hdical elysis $at elmod'nin in the ndial spoka $Bisesl lhc

rcgulatoly ncchanism @ntolling donemal prohn pbospho lelation and cdciun

binding ro sFokc proleins.

In lakistln vEious *i.nrists havc wo*ed on difieMr dFctl of algae. Thc

fi6t cve! ro study alsae flon rhc Pujab pan or P.tisia ed Ghos. (1919), who

d$cribcd Mlaophy@e of LonoE md laler on Chose, (1924) nade a systeoaiic

ad @logjcd studr of ile e't.n alsae of Llhoe. Majad (1935) plcparcd m a@ul
of 62 dialo$ foh LalDrc, sdlin (1941, 1949, 1956) sludied tn. mein and

phntton diatoms fron Kmchi coa$. Alhed (1985) d.edbed lhe alsBl flon of

eme ponds of Khnpu. Aia .nd Fa@qi (1972) rpon d en€ Chlorccc{ls non

Ka6chi. Baqai dd Siddiqui (1972) d.cdbed fBh ward alga. parainins ro

nshelies. Baqai ,, ar (1974) r€ported $c limological siudics of llal.ji md Kdlri



lata fmn Sind!. Nu.cn (1974) so*cd or ren l disldbaion of lhy&)plrrldon

in Kinjhai L.lG. Amio (1974) rccorded sonc fEsh watd aleal 0on of Rawalpiddi.

Att d at. lt97s. 1911) rcpotud alsEe non Rnwalipindi dd thc o$er adja@ arus

ol lslmabad aon fimnolosidl poinr of view. M3srd-ul-Hi!5s (19784 b)

@ntribuled io ilE tdonony of fesh Mte! alge of Punjab. Ali add Qushi (1979)

pcparcd ! cheuisl of n6h wtcr .lse of Rlwrlpindi dstricr Anju ond Husin
(1983) described Ee^ctu Crmbella $d rv@i.do fron Qu.lt! Pishin Valley,

Blluchisld, Anong ihcn l0 st cics wd nc* Ford to Pakbr$. HNsin (1984)

@poded fesh Mrtr ,lge lon tls@-U6& VolL, Queua 1llcy rcod.d 39 gel'm

srl 89 sp.cis of Cyeopbyca., Chlorophy@ac, Ch@phy@ae, Xethophyc@e,

Beilleiophy@ .nd Euel6oph,@. Thint lbu spccies wrc cw |@d for

Pokist !. Arjun €/ at (1980 rccorded 52 sp@ies of ii€sh Mtcr ds& Srowing on

stonca fiom Balnchislan. Sdim sd Ali (1986) siudied the efet of Copper Sulphrc

on t\c s6w1\ of Ctodophoru sotu.r,ra (Chlorcphf!). lqb,l (1986) erkcd on rhc

hrnology ol IInh lale, Kdachi. Msud-uftl!$m and Z€bu-Nisa (1986) added 4l
sp@is of f6h utcr alsae from Aad Jamu &d Kahnn- Anjm cr ar 0986)
dcerib€d 24 species of Orcrlalorla Aon Quelb-Pishin Valley, Balnchbtrn for $e
ilst timc includ'ng ? spsies nev to Pslirlan. tujun./ aa (1986) Eporlcd 50

.p'lithic algac Eom submergcd sloM i! fesh wrd $,!.@ ii Batuchisld. Macud-

ul-l-l6w md Balool0987) idc ined 39 sp.cies of fcsh Mt r dse Irom Aroct

sadn md Fandi ( 1988) Gord.d 25 las bclonging ro t 6 gmem of desid3
fron Pal<isrln. zahid (1989) inv*dsared ihe rclatonshi! of chenical fetus of
wrcr splc with r\ar ot Chlm o wlg6is, Chlo.o.occM lwicob un
Sce,eddln,s sp4is, It w6 r.poned lhat lh€s alga. w€r€ Esist nl ro ldious
conenlrdion oflia CO,, NO:, NOr, Mn dd inorgdic phcpharc. Inm ,, at ( 1990)

rulordcd 30 spccics ol Di.tom, includins 16 ns { ncw rc@rd for Pokistan fnm
Islmabad. hlm ed Seim (1990) collect d 6 speci* ofMr!8€ol,a fom Pakisr&,

AislE ed Z.tid (1991) Epotrcd ttur Micmqatit IoqM, Photatdiw td
Chlamtdonow ,blo,6;a werc domindnr, Mo.g orher alga€ foud in indsrial
Mre mrer {oud K@chi. Sadm (1995) idcntined 13 sp6i4 of.trauzr,rua fon



Pakisls- Saifullah .r at (1997) E@ded 2l sFcies of.lSal epiph)les grcwin8 on

meSrovd fron codtal dqs of Baluchistar. Leghui .r dl (19974b) d$.nbed 42

slei4 of Euel@ids,3f sF.i.s of PhaM,ll sryi,*otTruchelMoet,15 sFci6

of Closteritn 8d 4 sF.i.s of Plettotdeniun aod sindh. seo d, a/j (1998)

rponed 8 specics ol Chr@coccus (Cy&ophycca€) fion Balochislan. Slrim 0998)

dmm.nted 43 tlxa ofcdru a/i!r froh Patine-

work done or the rcl.rio6biF of .lge wirh wltd body id ?aki$.n

po.ticlldly ihclud€s lhose of Lsgh&i ed trgldi (2002) who nad€ ecological sludy

of phybploLron od r€pon d ?8 sFci6 b.lonsine io 13 g@{a in hke Bak&

Dkcict Sdelr, DisLrct Bldin. Th.y concluded that diatoG e lbundmt ir
pollured watd fiol incrcasd wilh rising tcmpcralure, Lqghui er ar @002) Eponsd

ll4 species of 68 gdda from J.h.lm Rivd h Azad Kshni dd concluded thal

inc@e h rubidily iffi the ()m.@ of algae. Lrehdi et zr e003) d*nb€d

I 79 sp6i6 belo.sing to 69 gcnca fbn K6lld Kah& lol.. They ob*dcd lhat low

tcmp€6t@ inw6ed tbe pEsen@ of diatotu md gr.cn alg@ whjle enhded

hardns 6f waLr pronolcd fr.qmcy of bluc slq dgac. Legldi ., aa (2003)

working o. tlrc pht!i@-ch.mi6l 6d bioloSical snrdy oa mh wter pools, LoiLol
Thana Bola Khs ad Kohisl! reeion of Disrlict, Dadu, Sindh, recodcd 22 spaics

of Cymph'1a 24 sFcies of Chlorcphy4 4 speies of hydrcphyies &d 14 spsics of

eoplarklon. LcSIfi e, dr (2004a) d@.nred 296 al8& sp€cics bclonging to I 14

Sencm of ll phyla lion tuwl Dm, Islamabad and Wah Gddcn Attock, Thcy

concluded !ha1 plotosyn$etic nte of phtlopla ton w6 6ised wi$ inqede in

tcnpcFtle. Thc pbyropla*bn flon of l*c Bal(hd, Dhtlid Seghd ed lalc

Phossa Dist.ict Badin, consisted of 122 species $al b.longed to 45 g.neR of
chlorcphycee. Leghei €r ar (2004b), lney slgted thal plryroplanklo! o@urence wa
di@rly prcFnion l b thc lurhidity &d lmpeBturc. llEne et al. Q005a)

d@mcnt€d 58 sp€ci6 b.longing ro 2l gcnela ftom Rgwal Dd watd. Islmabad.

Theic wd€ 40 speciN of 14 8.ncra ofbluc gMn alsae aod l8 species of7 geh€B of

Chlorcphy@e. Thcy oncluded thAl nigh tcmD€at@ of etro @niroll.d th.

disribulion of olgac- The incrcde in !d vs du.10 high @i@trllion ofdisolv.d

or8nnic .nd ino'8lnic naucn. Nu d/ al (2005) lisrcd l7 sene6 ahd 3l species of



r3

No sroco phyococ (Cyanorhy ro) riom honhcrn orcis of Pali slan. Leehdi er 4l {2005b)

inv$rcd rllc limology of mtural sldngs rl chm cEet Dislr'cl ThEtl4 sindh

Psti$an dd 6oded 39 speci.s of claophyb and six sp..i.s of Bacill&iophyt&

They conclld.d that various pamercB such d pH, conducliviry, salinity,'tDS,

hddnc$. chlorid$, sulpbat , Na, K, cs sd M8 had no @!€ldlion bel@n alSae sd

In NwtP somc rJhycolos@l stldie hw. betr rudc on vdiou 6pals

Sh et al. (1917,1984, 1986 l98q 1998, 1999) reFrtcd fEsh warer algrc fom

diffeeni parts of NWFP. Shusl (197E) d€$dbed Sedus Ulod.tr from Swal

v.llcy.  njumrraa (1982) Ecorded 245 sp€icsofsoil 8ac flon various locdtions

b NVFP. Adm &d Fujdi (1985) ad.lcd 5 gcned sd 14 sPdi6 of IEsh watc'

alsa. s a Ucr lt@rd for PakisLd Aom &y $ils ofNwFP Atjm ed ldjdi (1986)

docMoted 24 sp€ci6 of ll gene6 of Chloophycee &om fie tlrv ld& of

Pcshowar, Koh.l, Bmnu dhd D.l. Khan Dislrick, Tw€nly tso genem with 50 spccica

belonging lo Chlorophy@e, cysophycem md Bacill&iophyc@ wer€ d.$ribod

lion frcsh wae. nom (h. Disrict Mdshed Hde@ (1988). Sdim ( 1989) lkr.d rou

sp4i€s ofEuglenophyccac frem swar vallcy, sdin,r 4l (190) iddi6.d lwlw
sFccies of f!€sh *ter algae of Chlorcphyc€ac ton Kalm_Utrod, Dishicl Swal

sddn (1991, 1995) tponcd six adphilou sp.€i6 of chlobphy€ea€ non s{at

vallcy, md idcntificd ninc taxa of lsh wtcr ale& fon Dn, NWFP Paki$e

6pc.rivcly, In nost of thc s foe ndtion.d stndi6, no @rcldion of wter qulilv

with al8!e hN becn workcd out.

Mosl of the wotk done in PeshaMr Valley is of tarcnomic @iure. Siddiqui

ard ldidi (1961) rcmrdcd 102 speics of Chlorocoaal6 from Pehawd vallcv.

s.lin dd Kle (1965) rc@ded 102 $oci6liBh wter diatons of PeshaM vau.v

tujum .? ar (1987) docM@ted ll3 s!*ies of 25 gsm th.r b€lotScd to

cyanophycae, chlorophyc.ae, xsthophyce@ md Bd.illdiophyc*e lioh hai&

ficlds of ?edEwd. Fdeq &d ldidi (19?6) Epon€d 22 taxa or o.doadttu tan
I*h.wr vallcy. Tnc gcn6 cr6,erilD frem Pcsh!*d vallcy h6 ben dsib.d bv

ssim 0976). Husein ed Fdidi (1974 studi€d |he .rar of const nr li8hr or

,/@.hsfia rssri/ir ed concluded dst staoh h .ol fomed as a rcsull of thc @nslml



lish! $ the plot b€longs 10 Xsthoply@. Foulteen speiB ot Zywno 
^idttuee

of zyc"etuopsis wee d.*ibd from P6hawd valley by Khd ud Fdidi (19?7).

Siddiqui sd f@di (19??) invesligat d $e lif. cycle of Cladophoru crbflata. 7n

geous Sp,ro&/a from teshowu Vall€y was epoaed by Ara aod Fdidi (19?8). Sarim

dd Ali (1979) t@d.d co.ao,€is t5etta $d Dipton.is ellipticd aon Msrdm 4d
ako d€*nb.d 9 re offrcsh st€r.lsac ftom Khyb.r Hilh Pcshasd. Atjun.r at

(1980) Ecordcd 4 sp€cns of alsae froo tunle sh€lls. Anjuh md Husain (1980)

cnhnrEd 13 sp€ci6 ofalga. fom the an ai PBhaw U vcd,ty. Anjm et 4r (1982)

studied l2 speies, including 29 sFci* of Cydophyl4 6 $il binding in 3oils oa

P$hawd. llusain md Anjld (1982) ielatcd 22 spei.s of Cydophyceae dd
D€sdids frcn snail shelh. Anjm sr 4t (1983) dddib€d 6 n w zJgl Ankitttodgfiw

,rrttdq,n fon lsha*tr-  njlE @d Hlein (198a) disvdEd t*o ncw al$e fton
pollured ponds of PdhaM valley- Anju ., ar (t985) wded o. $c s.ei.l
rariation of dlg& in pollut d pond in Ys Husain, Disnict Mardm &d lisled 23

s€n€ra dd 49 srecies thai showd s@ned vdialion. s&in 098?) prolided a

ch@klist of tne fEsh *dcr alge of M.de DisEict shilc Sem dd Fuidi (1988)

add€d dcsoids lo 0E phycolosicd no6 of P.sbaM vaU€y. Hadi a al (1988)

eponed 16 didtons sp*ics of lresh w.t r !l8ae fion Kabul R vd. Seim (1989)

repoited 4 sp.cis oIPr@./s tom P€shawd Valley. Sdin.r 4l (1989) stidaled lhe

alsal podudirity in sp.ins. Sdn and Flndi 0990) des@bcd sFciq of

Sro,/od.rDls lmm Pcahawr Vallcy. Seim ! Feidi (1990) dsriH fou sFci6

or stModesh8 tom PeshaM valley. lslm ed sdid (1990) id.nnied six

spcciq of Mo,se,tta frco Pakista. including Peshawar Vdley. Xa hldlrh tl4
sFcies of Oocrrrlr of Chlorephyt w@ EFrtcd lion P.sha*d Vall.y by Seim

(t992).

Protococcus rnidi!, Chlo.o.occrk hrpnosporun, C. echiborryotrn nd

Tenacrstit isobilatealh ot Chlorephy@ we deeribcd ftom Azkltl Distict

leshawd by Sh.n and Chughlai (1994). Nirc speci6 of ai.!rcrze,ilt, l3 spc{i$ or

Staw6cun, Gloeotilopsts plarctonie and ulonichoptis .llirdtt?al, 43 rda of

c,r'alilr ed 4 species ofrrlrocra€le have b€r .le$tibed frcn Peshrw vall€y

by Sdn (1995, 198,1999)- Nhb'r €r 4l (199) sMi.d I I spei6 or I I 8dd or



Majz li.lds of disrrici Mard&. Zdl@ dd Srin (2005) E@rd€d 14 8€ne!a &d 47

sFci6 betongDg ro chlorephtc€., Ctuophy@c, B&ill{iophtrs€ &d

xmthophye& from vdions localiti.s of P4h6ed vall€y. zaman and sadn (2005)

'uded 3l geno od 89 speid of Cuorephyc@, BeiUdiolhyaae,

xerhophyc@ and Cy&ophy@e Aon vaios laaliti* of distdcr Cb!$.ddr

Buni r/ al (2005) d*crib€d 9 sp€cics of s,,',era (Cblorephla) fren Feshawu

Tne rid shos rhal liule dd f68n.nluy rcrk on the d8!c in Ebdon lo

sasohol chmses in quality of wd* h3 b4n done. Itc only availdble rcf@cca o!

1n€ taxonony @ those Siddiqui and Fuidi (1964), SlUm ed Khe (1965), F@oq

dd F&idi 096), Fdidi 0976), HlNin sd tdidi (197D, Knd and F&idi (19??),

siddiqui nnd Fdidi (1977), An sd Fdidi ( 1978). Sein End Ali ( 1979), AnjuE e/ 4I

(r980), AnjM 6d Hlsin (1980. 1984,19E5), Anim d/ at (1982), Hlein (1982),

Anjm (1983). s&im md Fandi 098?, 1988, t989, 1990, 1992), H.di er ar (1988),

Islm &d sdin (1990), shrh od chuchtai (1994) and Sdin er 4l (1998), zlmh
dd sein (2005) Bmi e, ,/. (2005) ctc.

No etron has b€en nad. b nnd limnologic.l irtd rel.tionshiF ot mtet

qualiiy, q@iity, rcenal.if.c1of .linarc on rh. distiibltion of.lgac. Similaly, th.

abovc rclcnql m is eider @ncmcd wilh ! glnB or enc snall pond. No

infomation is availdble on rhc distribution of alga. o. wider scale in P.sh.w&

Vallcy. The prcsnt srndy wd rh€rcfo& bd.nako ro fcllthis eap ofknowledSc.



Objectives of the St'rdy

The objectives ofthc atudy re: -

2,

3,

5.

To deted (la$onshjp b€Nen ut* bod'* dd algal flo6.

To find our the pr€*rt ale.l divcBity i. Pdhawd Vall€y,

To @lyze thc seasonal thysical ed chenical chdrct€ristics ol water.

'lo se scosonrl ol8nl divsily,
To del.dinc rh. @Nlalion of vdio6 patud6 of mla *itb dlge,

Strtdncnt ottb. tmblcn
fte study is @nc.med wifi dre pepdarior 6f phyological noq se6on.l

vaiation in the qulit} of wt r bodia dd ihc posible inp.ct of wlI€r qulitl on lhc

algrl divcEity in rcshaw V.lley, D.minltion of rclatioG[ip ber*a *!ic.
quslily and algal div.city rill help lo fin<l out lhe impacl of dilIftnt pam.tcs of
wai€! oh the distribulion of alge, The 6ndirg! will help undeBtandine lh. alfcci of
vdjols pnuDetcrs on thc dislribution ofalgdc. Moreov€r, dlg.l speis d€ indiqros

of Mier pollution (Patic &d Reinq, 1965) dd dvisaginS rhis rlatiotr *ill help

6ndins indicaor slecics .

Sier ilic, nce of rhe 3tudy

Il'e airu of inc study de:

To provide ;r.lt,c on dg.l diveEity.

To dctcmihe coftlation ofalsre wifi Mtcr bodics.

To ideniify i.dicqtor sp.ciq for wat€r qualily.

DcliDir.tionr of th. Sludy

l|shaE Vallcy dcupid a vcry v&rr |racr drd was not posible to covcr lll
lh€ sil.s locat€d in A. Valley. D@ ro Imn.d rcsul6 &d rihe ir rc d€cided !o

el€cl few 6ajor repEsenhtive sites fod districts P6hawi. Chesadd4 Mddan,

Sw.bi ed Novshch disiiicrs with i! tqhgwu Valley.

l.
2.

3.



Materiab rnd Methods

l. S.le.ionofsitB
A gencdl sutrey wa mad€ lhoueh ou1 rhc PcshaM Valtcy lo slrct

rcpBe.tarive wat€r bodies. fte seleclion of sdplirg sit s Ms bded on lhe lype of
*!ld: Ilmilg/srlgd! d.plll of vat r, ier.lity, coodirion of potturion ed
.v@s of dtuEibution e s ro gd e oB .ll picnft of rh. Vatlcy. Bs.d or rh*
visurl dne.ia rrc sit s in .&h of lh. disbicr! nm€ly; P.sbaM, Ch8adds, Swabi,

Mardh md Noshen wft finally seldrcd (Fi8.1) lor rcguld splirg of al8& ad
wdq. The v&ioE sirs elerd for <tcrlit.d study in PcshaM V.lt.y haw th.

followitrS lopognphi. f€iurcs.

l. Site -l Jabba Daud Zai, PcshaM ws flste pollur.d, ,tow twing varer fld
n@ 10 *ttlm.nt. The si& w6 ov@d with thc spa6. v.g€Llid. Tlc !c{iE of
sdimcnls w.s silt+ loom.

2, Sne -2 Jabba Daud Zai, PesnaM *s also flat€, polluled wirh stardine waler

and n6r lo thc *|(enent. Il ws @vcEd wnh lnick shdbs ed grcund vegetarion

and ln. lextlG of sedincnts ws al$ sill + lon.
3, Site -3 Huichdd, Ch8ldda @ srep, poUut d dd ned to settleDeni. The

sn w6 devoid of veCetalion, S..linenis Gxi@ M lod.
4. Sitc 4 Ocndai Bddge, Chdadda ws ale srep bul fd aEy frcn rhe

setd€nenl. TIE locality of rhis lite w cov.rcd wilh thi€k wgeiarion. Thc renur€ oI
lcdimcnk ih ihh l€alily ru $nd+ lom!6d.
5. Sit -5 Yd HNin, Subi B llar., Fllut€d pond rld shallow. nft wE
gomd vegchtion all uound ih. site. Th. sil @ silr loe,
6. Sitc -6 Atlina" Swabi ws @npulriv€ly srce! wirh f6t Mning pcEmiat

wllc. Tnc lcxluE ofFdin€na in B sih l@m.

?. Sne .7 Umm Kba, Marda ha 5h.ltow, shdin& s.enal wt r hody md

cehented floor, lt hd no leg.lation all dound dd dr soil r€xtu€ oflhc locality %

8. Siie -8 rurhatai, Madd hd srep &d fasr Mning dep warer The ur..
body of this sit Eceives poisonous efrluot fron nc& by sued aid slonc crushing



indusFies- Ixe loolity h smund€d by thick tles ed shrubs veseiation. Thc

(dtuE of *diments of 0E sitc 6leny s6d-

9. Sire -9 azrhcl Noqshd *6 0!lc, poud!4 wirh s*onal and sra.dins

wat€r. T1E locality was lituted n d rh€ se$l€ned dd covftd with std
vcgclalion, Tle loil was loam.

10. sit€ l0 tabbi, Nosh@ rhe MtuE of rhc M sleep with Ming wler. The

sit *a slmud.d by lhc 16rl inlabnans, Ite ,l4 I @upicd by sp.F.
ground rcgcladon. Th. ,atuE oftbe t€nE of edinenL qa silly chy lod.

2. Stmplirg of Alg.e

In *h ol ihc s'tcs slge I mplcd by 6ing vdio6 mctho<k ircluding

pladdonic neq hdd p'ckinr; squ€ing by he4 $Ftching of slone/rcodplanl

nat ri.l wilh il warer e!c, ed by dipping bonl.s to ditr€rnt d.pths etc. Ar 4ch of

thc silca lO smplcs wcrc coll*tcd during Sprins (l" FebNory 2004 3ori Apiil

2004), sllmq (1"'M.y 2004 - 31r'Iuly 2004), Autm (l! Au8lst 2004 - 3l!
oclobd 2004) dd winra (1" Novmbq 2004 - 31" Jdury 2005)- Fivc sptcs
wE ellcclcd f6m b..l np to @nin !o d€pth of 60 cm, *hilc other fivc wcrc

colldt€d also frcm banl io entre below lh. dcpth of60 cm. Both lhese smpl.s eE
hixcd to sel 5 compolit smpl€s Ior each site. AlSae were preseN.d in 3% fomalin

d th. ii6e of @llelion. h w6labeled ald nMb€Ed ptupdly E ologicd tutcs wft
|!tcn at th. spot. Th. speiod 16 d.Fsircd ir thc H.rbsiur\ DcplrEn.nr of
Bohny, UnivcFny of Pcshoyu for fuluE rcfcrcnce.

3. l'hycologic.l Flon
Lislins of .lgr. fourd itr ey !E ir tbe foe mo!1 rquitunt of ey

eological ald limoloSical st!ldi6. IllcFfod, f6r of all a phy@losical list M
prcparcd for rcf€Mc. to sub*qbt sbdi.s, Algae w m&ro ed nicrosopic.lly

iderlified wirh the h.lp of available litenre (Tildo, l9l0 Husred, 1930; Maj€ed,

1935; Snilh, 1950; Pr*ot! l95l; Tifley dd Brittoq 1951 D*ikachory, 1959;

Vinyud, 1979: Atitrha ed yam.gishi, l98l; r,ehai €, at 2002. Algrc sd listcd

according to their lAonohic clsls ed s€eml di$fibudon, De$ijption of lhc



sFcics ww prcvided in apFndix. PhoioniNgdphs of $m imponet sp@ics

wcre laken wiih lh€ help of photographic nico$ope Olynpus BE, nade in Japd,

4. Seul diltdbotior

ScaeEl diskibudo. of alee wid n hd mong lhc aites Ec dctcmin€d by

Ecording the pr.scne of spccics in 10 sdple' Each smplitrs M @diderd s
onc epli€t . A st ci6 B @Bider.d Dl!$r whd atlast 10 irdjvidurls olrhc
sm. rpecies wft sd in o!. micrcsopic f!.ld (10 x a0 mgnifi@dotr9_ Frcquocy

ws d€t@iled to kno{ fie disrribution of s!ei6 ir a !!ni@ld sites, {hil.
@Btlrcy M lnou ro wrk @t tbc dimiburion of spei6 dong diff@r sitB
lhrcuglt out thc Vollcy. I:n4kncy wq cslculatcd a0cr Ilusaii (1989) using

No or ffpkt in 
"n'.h $..i6 9a p'ls

Tokl trcmhn orsmPtLn3 botrk (t0)

Consrarcy w cdolakd incr Bdu-Bl.Iqu.r ( t 912) s follow:

No. ofsiB in ynich ! 3pei.r 6 pc.n.

rbd Nnbq ofsi'6 nhpki o0)

5. Ah.lysi. of Wr.er Qu.lity
The qu.lity of Mter gorru rhc o@mrce dd disrriburio! of atg@. Si.e

fi6e 3it5 w€rc located awdy from each orher and highr difrer in lhc physicsl dd
chcnicd fetrcs that nieht afid aled dislribuiion, thmforc wter 6 abo

tuplcd fom 6ch ofthe sires fo. delemining irs qulty. Som of lh. fc.r@ such

a tcmp€ratuE, luibidity. el€ctrical conductivity, disslved oxyged sd pH w.rc

rc@rdcd al ihe spot. While oth.r ptudts B@ an ly$d in $e labodiorr.



Th. wald sple s f& 6 polsible ww qnickly shifred 10 lahomrory ald tcpt al
tenp.lalurc of l0 - 15 "C $hcrc rhcy *€E imm.diatety mal'%d, Foltowing

amlysis weE 6icd our:

vii_

viii.

i_

TehpeEtue w6 d.hin€d by dipping o.din ry th.monctd in
st€r for 5 hinuls ar tlrc.pot, Thcrc were 5 obscpation scn or

distancc of6 D fon @h orie., *tich ld aveEg.d,

EC was d€remincd or ihe slot with th. hctp of HATCS EC

sp€ctrDphotonctr Dodcl DRB, 1987 nadc in USA. Tha wa 5

points at dislare of 6 m at crch smpling sire whEn weie

av@gcd.

Total dissolved slids ws detmin d i. laborabry using HATCH

sPerrcphotomcicr modcl DR./3, 198? @dc in USA. One hundEd

nl w.ts ws .vaporar.d and fic dry Bjdue wa3 wcighed and

Tolal suspen.Ld solid wrc dercmjned by gnvimcrric merhod

followins Ricbards ( 1954) and Hu$ain ( 1989).

Tubidity M rccorded at 5 poi s on the spot by sing
lubidonEle. (HacH, 1974 Talley s? 4l 1972).

Disl\rd oxygcn @ dclcmincd by eid. modifidion nerhod ar

the spot md expressd as nC/L, (Ricbeds, 1958; Es$n! 1989).

Flow of*, q ws nr.! virlaly s fs! stow o. sragrdr wal.r
Lishl condilioos of emplins poinrs ws Boded vis@lty by
clairyins n e shaded w.t r o. di@r tishr

ptl 6 del@incd by pH Fper ar 5 lMrios wit[ in a sic ar &c
spol. It w confimed in tabonrory by uing ptt n.rd Gtu$ain,
r989).
'I-obr dlt linity crpcsd s mg/L m d.rcminsl qiog ruorod
mefiods 6 ds$ibed by Richad (1954) dd Husein (1989)_



iii. Tot l uardn* cxpBs.d 6 CaCO3 16 detd,nincd by (ilrdion

d.llod folowine c@q dd Smirh (1959), Fjcharlts (1954) .ld

iv. Ca* ad Ms* Hardn$ e€i€ del.@ined by rtuadon n€rhod
followine Karz ad NavoD. (1964) and exprcsed s ms/1.

v, CO: M detemin.d by tirrdion nerhod uing HACH nodcl
DPJ3, 1987 od exPlts3cd es ppm.

vi. Total nftares Nq) wE dcrmincd by SFccophoiomcEic.Iy
6ing UV/VIS speropholonctcr Dodd DR , 198? h!d. in
USA. followins @rhods of amlrons (1963) and Ev.ns ed
stwe6(1972).

vij, Sulphai* (SOa) w.F delemin d by Ning UV,^ S

Sp.cnopholonetd tlirachi nodet DR/3, 1987 @dc in USA s
descnb€d by Sheen r, al (193s) 6d ThoM tud Conon ( 1954).

viii. Phosphare (PO, sd delenined by using UV/V6
Spetophotoheld Hil!.hi mod.l DRA, 1987 mlde in USA afi.r
slren er dl (1935) dd Tlood od conor (1954)

rx. Amonia (llHt M detemined by Bin8 UV/VIS
SFctrcpnobdeld Hibchi model DR/3, 198? rDd. in USA.

(Boorh ahd rltorus, l9?3).

x. Biological oxyg€n dcmand M delemined usirg 5 d6y! h€rhod s
de$rib€d by Hssi! (1989). The O? @denrs wrc ddcmincd ar

the dme of tupli.g by Azid. modifiedon mcrhod. Th. splc
w@ tepr at 5 - tO oC sd lncr 5 drys O, 9s .gdn da.min d
BoD wa calcubr.d d follow (MckM , aa t%7):

Zeo day DO..ficr 5 daF DO x lO0
(BOD), (ms/L) =

6. Satirticrl AnrlFir
'I'l'c dlla @llated duing ltrc

$arj$icd Fogm MINITAB Rela
by Bing @hpuEr bai.d

The objdlivc oflDltsis



B in rhc @niext of making s€N of d!r. ro irfd atolt spei* population in rhe

sitdy ar.a br$d on itrfomalion obtai.ed fiom eDpte n€.semdrs.
Ihe data was gaihcfd by lhe combjnation aclual swey md observatioml

study ofslcctcd sibs. li w4 asmed rhat ih. dsta of wilblcs apprexinlr a lined
uHd wilh spei6 % @rd.d for difl@l sila, rh@forc, simple rcgGsion &stysis
of data was appiopdale 10 dcr€nire co,elaljon and hdd. Mo@verj srch $luljon
had the vntuo ol being much affat d by sdpling nucbadon rhe one bascd on rle
individu.l smple Im. The erjysis w bsed on rm Dair.d m4ls i... x and

Y wncein X Ep@nrs sFcics in p@nrs srd y indiatcs v&iable ro be coEld€rl,
Bas.d on the abovc tuslogy, rh€ dara @llecred tom dillerenl sit6 B

$bj.cled to rccrc$ion aralysis in MINITAB compd* pregrd. Th. dai. colunn of
speics in p.rccnls M r*d s prcdictor ldi.ble (x) whercd orhcr vsiabres h.ving
$atinielly signifiqnt rclatiomhip je u*d s aspon$ vori.bls m.

Th. &16 fo! mlMns X ed y vriolj were gFphed d.t Egresed
snnullo'coosly lr'r bctrcr utrd$slu ing. l.hu qrurlion lrcdicutcd for ,,bc!r l]1,, wilh
the rcgBion dalysis is prcsted in bbutated fom .tong with aI Fquijte
sblisLi€nl inlce.ccs. Tnc l.btc of @cttcicnls prcvided cstim.rcd @cficicnb olons

wiih fiei. starddd dwiation, l.vatE lor &sling if ilE coeffici.nt G do (0), dd p
v.luc for $c lcst, Thc esriDalcd slandard dcli.tioo abolt the ,egression linc wd
lbbEvblcd a "S". 'rhe @fiicic ofdcrcmiddonB rbbrvided a.R-Sq'. Tte
lablc for balFis of vdi.@ conrai&d $d ofsq@ (SS) for modet, $idust€dr
lnd !ot.l, rcnns sq@rc lbr nod€l md ,csidual cmr, Fvaluc is ihc rest vatlc for
hyporhesis (Hor. P-v.lue is 0r value sicni[cm.e fo, rhe re:



RESULTS

The r.sula of the prsilnr sMy hlve b€eo $p.Ercd in to folowing rbr

A. Phycological flora

B. S.en l .lislributio.

C. Co@l.tion @lysis

A. Phycological flort
Thc study bdi@tcd d[l in atl rh@ *w 2i9 speie, 68 gcocd ed 2j

ord.6, which rcre cb$ili.d inio 5 najor cld*s (Tabl. 2). Cleophrca€ had l
ord6, 12 gdch &d 42 spccies, Chlorcphyceae w6 rcptuakn by ll ordss, 32

tdeE ard 94 spc.i6. Blcilleiophy@ @ntibd.d 8 ordcrs, 19 gcned ,nd 86

!Fci6 rowlrds rhe algal noB of valey. Ct$s Xertbphyc.r. contailcd 2 od6, l
A.n.D u'l 6 spcci.s. Wlilc tnstoophycotrc addcd otu ordcr,2 gencr! and ll
3pei€s. D.soipiio. ud sysrcmic !@ur of rh. speis sd $ne 6gws hlv€ b€a

Tiblc, 2: Floriltic ltut of llgre foud in p.!h.w.r V.Uey.

A. CL$ CFloDhy@c
Od.i Cbnoscela

I Aphnocdpta etdchista \ltar & Wesr
2. ,{. sdvil/ri (Hso Rab.r}o61
J. ,4. ri.hretim Hbdnymq
4, Apha@thece cNtdene i(Brcb) R,lEtt\6r
5, ,.1. ,td,/rrr P. tuchrd
6. chroococcw tusid* <Ket jndNegeti
1. cloeocapsa kacm (Bt.b)Kletzig
8- Conph8pltuerid apo"iM Ktaang
9_ C. taruttis Cho4^r
t0. Maitkope.tio @nvot ta Brcbis@
l t. M s/dlca (Bhretrbad Kueizing
t2. M. purctatz tnelen
|3, Uictu4s|it @ngit@aKvt tttq
14. M /d{q!d. (wilt) Kiehnd



ts. M. ntsinato (Meettl Ktetzr€
Orde Oscil.ro.irlB

16. tuarF aee,ari, (Med.B) LiebF@
17. I' rira,i O.M. Sni$
18. Z. diAl€ri, comont
19. /- ,rrrlor,, Drc!€t and StricLland
20. L pon/Niphoai@ Freny
2l . L rerLolor (wanm) Goionr
22. Oscillatdia agadhii Aononl
23.o ohimalis C.A. Agitdh
24. O. c@t.ps C.A. Aerdd
25. O. Iotuk Bory
26. O l,roid (I{oth) C.A. Agardh
21 , O. nihresote,tsis Tilden
28. O. omotd K!enjIg
29. O. prirc.s V*c!€t
30. O. radz (Ku.ei!g) comonr
31. a re,lir Agardh
32. Phomiliun lo*olatum (Monta€ne) Conont
33. P/dA,L (M6esb) Godonl
34.P. inu.ldttd K\trnne
35.P. prlprarced (Ku.rzing) coDonl
16. P k,,s(Meneghini) Comont
31. P. ncindttm ( sdd''.) Aon6l
18. Sz,r!r,,, lci$rta c.S_ Wsl
l9_ S sr?/trtm Krceing

Ordcr Nosto. B
40, llhabaena aequalis Botg.
4l, L t lutinicola Qbosa
42.,4. vE r'dri D€nis & FEny

B. Clrs Cllorcpny.e.
O.d.r Cnbncoc..l6

43. Anki$rod6tuts lalca|us (cotda) R ts
44. Char@hk anbiguub HmM
45. chtdo@cdn hhicola G]@e) Rab.ihfli
46. OuiA.ala rectugtldit A.laegeli) Gay
47. Htandi.tsn rctiql^trn (Um&u) Llgcrhcid
48. Oocyth bots.i Snov
49. O. ./arra Wiftrcck
50- O. eliptica W. W.st
51. O ro/ial,ia Witlroct



52- PeAid$run bnadidwPP.t t
53- P. d,tpld l'i.r.n
54. P. sitttplex M.y.n
55.4 /s,|ar (Ehrcnbed Frlfs
56. 9ded$ha acuninatu (Lad chodal
51. S a,Mtus L.nnenan
58. s d,rorprB orupin) K@aing
59. S /o,8tr M.ye.
60. S ,r/iq!,i (Turpio) Kuctzing
61. s g,adr,.drda (Tupin) Br.bisen
62. Sctuoedeia ntiseru (Sctuo.ll€r) L€metu
63. Ten@drct nuticM (A. Baa) Haciry
64. t ,',so,,r (Na€s€li) R.b.nnoBt

65. Rdsictadia chetonM (Collint Hoturu 6d Tild€n
66. t r6rd Hofna dd Tild.n
67 - Cladopho,a ei!:pdte lRor'Jl)tua2jig
68. c Jta.,a (DiUw) K@tzirs
69. c slor#rrd (Liml$) Kudzing
?0. c r6'i,ir (C.A. Ag) K*tzine
7 | - Pithophon o.do9oata lMont gne) Willct
72- Rhiz lonim fomonun Kocrzing

'13, Moug.otid grrcillina (H*stll) Wttl'o.k
14. M. tcdld s ll$al
15. M sp@oc,t1tu Wille
76. n yil€r..a (Ha.sd) Borgc
?7.,14 yridtu (Kuetzjng) wiffock
74. Spirogw aeqtinocnalis e. S. N.st
79. S. borAemo'fw \
80. S c,/i,r,, {Iasis) Printt
81. s .,,/d,s?a (vauchq) Kueeins
82. S. .ra$? Kudtzins
83. S. daeddlaoid* culna
84. .S. dr,prorpora Tms@u
E5. s.lrrralr'lir Hil$
86. t u aJdeL Kuerzirg
37. t r/arillr (Hss) Kuetzing
88. S ,orr,.dlls (Mueu) Cleve
89. S Za,!,rtr T,lrleu
90. S prr.?,/ozi TEns.ru



9LS. t.ctarsuldtn Itu*N
92. ,t r/oricllara {stocln.yer) czurda
93. S rdforrt! (Roth) Kueiring
94. s. flbuba Kuerzing
95. Zyerena steileT'd@

96. chaetophoru auanuok Her
97. C eieazrr (Roth) Agardh
98. StiAncloniun longipilw Ktazjrg
99- s l!r/i.r, (Dill$yn) Ku€lzine
100. S prcb)denun Pt.scd
l0l. S $aara,iid (E@)Collim
102. S tubstctmdun Kwrzing
!03. s r.us (Asadh) Ku.tzins

104- Cr,trr,/, d...orm (Schturk) EhEnbdg
105. C. conu Ehrc.bqE
106. c' dtae. Ehmberg
lAl . C. ehrcnbergii Men gll.ini

t08. c. jun.tdum PJlts
1@. C. lMaolahn Kw'ginq
| 10. C. leibl.inii K\Etzine
lll-C.li orcleCar
t12. c. nanttlZtuh (Bory) Elrc EtE
I13. C. t /sd!r (Bory) EhFnb€rs
|14.Co @iun cohstri.tm D.l@nr.
I 15. c' ,,rrlddlr DeNollris
I 16- C. potdcr!, (Naescli) Bory
ll7, C. subinprqstlh Borgc
I 18. Pe,t r a@adtacdlr (Ebruberg)B€bison

I 19. Asteroaoccu linneticw e.M. Snirn
120. Palkella kiniola Lib!'i'
121. P. nucoe KnevirA

\22, Chdlantdono@ elobord Srcw
123, Hddatuoccu lacattit (Circd) Rosr66nski

124.Genin. a ninot Neg.ti)H@ing
125. Ulothtix rubconstricta W.sr
126. U tenaistina K\er2ing



127 . U. variabilis Knetzi^g
128. tl zdrdrd (Webo dd Moht Kuetzins
129. Utohena elokgatw Hod9drs

Ordd Mi.uponlq
r70. MicroqlM loelsc,nt o)odsl) rjscrhcid
l3l. M. pshrrtem (witb) liAqlnid
132. M qndrutoE@
133, M tunidulaHen
174. M. tile@ LnEqtE m

OIdoOcdogonirlc
)35, O.doEo4iud illiioie$. T166

Ord.. SDb.crcplql6
136. Sphaeroptea amli@ (RdttrC.A 

^gtrnhC. Cl,sBr.ill.riophy.e.
Ordor Ach!.nllrhl6 '

111 . Achm.rhes %Ub Ket^ng
138.L lnllata Ktdring
139.,-1. latr.olara (B€bissn) GMow
140. A. Iancolata VaL ro$ruta E\tfedr
l4l, A. nictucephala (Kev!^t) Clew
142. A. nitutitsim Kvtct\g) Clde
143. Coccone i:; ta. a (K'&tzine, Ctqe
144, C, p.dicula Etu nbqg
145. C. ptacentula EtMbdE

OdcrCcrtreles
146, Ct'lote a antlque Snitl)
147. C. Elorelata Bactffi

Ord.r EDithcmid.ld
t48. Epithedia ars.t (Ettq&t9t K@tzi^e

Ord6Eunotirlca
149. t:Morizpecn,alii (KueizinS) Rab€trho6t

Ord.r Fmsil.ri.l6
I 50. D,arou a a,cepr (Ehrco) Kirchffi
tsl . D. elonsatM As$dh
ts2. D. hienale (Lyncby., H.ibts
157. ftagil@io @ptulM WM
154. E @rot@B (Ehrctbdd cMow
155, F. intetuedio Gdr
156. n lr&,a Ebrlbas
I 57. ,t),,zda aru vd. ndis (Ku.tzi4) Husldl
158. S. ac6 Kuerzing
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159.S c,pt ardEhMbdg
160 t p"/atriaa (wD. Smith) H[dedt
I61. S. ?rLl,era (Palfs) Kuctzing
162. S. runpens Ketzina
163.,t ,.r/a wn. Shith
164.t d,z vr- dDica (Ku.lzind Cruow
165..t l,z (NiE$h) Ehrcnb.rs
156. s ,/,a /d. dd4!/is (Kuctir!) Hustedl

167. AdplturaMt
168. ,r. owltr K@aing
169. cttibeUd @qtuts w n,Sn \
| 1 O. C. antphic.p hola N q.li
l7l . C. ctrob (E dprich) Gtuow
172. c clurtrrris (Ku.tzing) Bebison
173. c. leptoc.los (Het) Cturcw
174. c para {wn. Smith) Clcve
I 75, c ,uidda (Brcbissn) V& tteurck
176. C- wti@tu Knefzjne
117. Contphorem Mitutun Etu abqq
I 78. G @8an4tuD (KeEins) stuow
r19. c. .oturridtn Yar, cap ,l,r (EhMh.d Grunow
lao. e- inticdw xltuziir
l8l . G s?4tnatuD (Lyngby.) C.A. Asadh
182. G' oliwc.ra (Lyngbyc) C.A. Aeddh
I 83. G ,lMc€M (Ly.8by.) Kucrzins
184. G ,nta.e!r vd, cal@a Clcv€

185. C. padslra (Kucizing) Coa
I 46. A. vhaerofiorud ]ihftnbctg
ta?. Gtr6is.e lr.tztngii (GM)Clq.
| 88. G r.alproir'.r Glb.nhod) Clde
189. c' ,onl9,6uUivdl) Boyd
l9O. Nticula .aAli.a Llltt
l9l.|r'. Dactfira EhMb.r
t92. N. conkMea <K.[!l.zind aM
'197. N. crrfrocephala Kr.rzing
194, N. capi.lata K\erzing
195. tr dic€prdla (Ehtub€rg) Wm. Snilh
196. X di8r" (Crc8o.y) Muclld
197-rr'. gdrd Ehtnberg
198. ,V ad.iriJ EhEnbcB



199. ,{. rrr,.d Ku€tzing
200. N ptunach (cda) C\.r.
201. N, radiosa K\el@i^g
202,. N. rhydephol. K\atzing
203. Ir'. r.rir"/0 Gtuo*
204. x sor,,'ru (C!mw) Clde
205. rtr r8crla (EhFnb.rg) cMow
205. N. vni.lula Kvt2i^E
207 . Pinntlaria najat Ktetzi^g) wn. sninl
208. P. pdrta c&eory
209. Pletorisw Msulatth (Queteu) wn. Smith
210. Rhopalodia sibba (Eht) O. Mrell
2l | , SttuoEk arceps Ehlqtb.rE

Ord.r NiE!.hLl.ls
212. Nir*hi. o.iculuis (Krcrzind Wm. Sdith
213. N. aaphibia, Gtu
214 ,V arer$drd (W, Sniih) Ctun
215. N. de i.lrla Ctun\|
216.}r'. @u i.dai' (Kuctzing) Helach

Ord.r Sunnuirhld
2t1. Ctnatopleva eliptica @rcb) vn. Snilh
21 8. c. ror.4 @rcb) wm. snirh
219. C. @l.a vo. eb.ownich Mttllf
220.Surie a apiculata Wn. Sdi1ll
221, S, eleAda EtMb.q
222, A. oreAoniu Etenbqg

Ordd Mi3.l6ocql6
223, Borra@ctu brMii KtjnrinA
224,Ophiocrti@ n tib Nea.li

Ord.r VNcb.ritlet
225. Vaucheria eetsa HBs l
226. v. hanald (',tDch6) Dendd
221, V lon.ips colliB
228. ra rr$/ir (vauchct Dedlole

E Cl.s EugLtrophye..
Ordcr Eu8lcn.l6

229. Euglem MtisinaL.dn M
230 t ac6 Enrcnb.rg
231. E der.r Ehrenberg
232, E. gacilit Klcbs



233. E polrtulpha D6g.qd
234. E ,ptrostuEht tb.tg
235. E sple,.aq E]Iqbqs

237. PhM Midate St,'.e
23E. P. o8t@,.da (Ehr.nb.rg) Dujddin
239.P. 

'ta@ra 
(Elmb.ry) Duj.rdin



B. SeisomldistributioD
'tlr dislribution of vrious sFci.s

dsoib.d wd{ four sesonal dp4ts: slling
in difa@.r sit€s oI Valley hs bc.n

sumer, aurmn and winrlr s.p&atcly

.. SDci6 Dn.ribulior
'tlF lpring asp@r stadcd foo I'F.brury 2oo4 ald c@c to cnd o! lou

April. Tn rcBw t16 sp@i4of 5a e@d (T.blc 3), Cy@phyc@ wa Epesnt.d

by 9 g.nd 6d 20 speciei Chloophyceac by 24 eq@ md 49 rFcic'i
Ba.illariophyc.e by l7 genen ed 38 sp@i$; X&tholhycee by 2 genera hd 5

spccics, ed Euslenophycee by 2 genda dd 3 sp€cies. Thc sp.cies of

Cy&ophyc@e hdd d avdge frcquency trom 0,1 ro 3.2, No cyeophyceac specics

rcgincrcd ned the 12 % tequ€rcy in llq ae. All the spdie d@fi. Oscllatotla

a,rtdrir f.ll in to @nst lcy clN I. This mcs our rhis grcu! m pd.ly diitdbulrd

wi|h in thc Vallcy Gqble 3). IrE av6g. frlqwncy mged Aon 0.06 ro 5.92 in

wious siics mong Chloophy@.. Ody fou lpscis vi4 .r,/bitad.sma lalcatB,
Aasicladia chelqM, Ooct$is bdEei aad Vlothtk zomta sai^en @nsrdcy cl& IL

4U th. cnainins species \l@ in clas L Th. ovcFse A€qmcy adong rhc sp6i.s

of Brciua ophyc€ae vdied fon 0.1 ro 9.05 wilh ndinun iEqueicy of 42.55

exhibit€d by ,t edra !/,a. Thes specics @cupi.d co.stdcy .l^ss ttt. Akphotu

ovdlit, Cr.lote a Alonerata, Ctmbella vd cosa, Fragiluia upucind, GrrosiSna

&dlprcid.s, N@iculd crwto.ephald atd Nitschia yetmicularis w@ in clas Il whil.

all lh. cmaining sF.ies *ee in clN L Th. spei6 of XdltDphtr@ sharcd 6
nlquocy nbd 0.l4 to l29 and gd in @tubncy cbsr I indi€iing p@r @@M
in |hc dta. tn Dusldophy@e,1he avcEgc nlqwncy vuied frcn 0.2 ro 2,ll wilh a

mqihum of 16.0 by trgl.,a a.6.r lic Umm Kh.r! Mardd dd @upicd

coNtancy ch$ II while the t€uiring sp6ica w@ in cl6s L

It dpt€as that najonty of lhc sp€ies had loe conslmcy vahc lh.t is

indicator of poor dislribulio. in lhe Vallcy. Simila'ly, the ftequency .t a particular

sile was als poor 6 efleted by alera8c fr€que.cy of the spsis. Only S),,sdl4



d,? cxhibircd 42.55% rEquency in onc olrhc sil.s. In all th. Fdain'ng e*s ic,

s!€i6 aod sias none of the speis !.hid€d . fr.q@cy ofmoE thtu l0'l. wifi f*
cxceptions, Thc numb€r of D€cies in !radch..d, Chmadda w5 ndimun, fouovld

by Jabba Daud zdi l, P6h.w, Jabba Dald Zqi 2. P€sh4M ed Geddai Bridg€,

chdsddd. having rcspectively 26, 2l aod 19 sp.cies. Th€ I€d number of speies

wcrc rc@rdcd in Rdhaloi, Mardd.

b. D&l.ib io! of da6 Dd g...n
sitc No.l hrd tuaihM nmbn of ecnc6 i.e.lg. t 16 folow.d by 16 &d

15 a1 sirB Nos 2, l, 4 ed 5 lBFctrrcly. Similsly, 3ile No. 3 had lh. hig|n nmbq

oI spdi€s (2?) $1ich w6 follo$€d by 26, 23, 19, 17 GF.tively d Sn€s Nd 2, 3, 4

dd 5 (Tablc 4), Ihc diveBity oI speci* rmged fon 9 1o 27 while gene.ic div€nity

vdied from 6 to 19 amone th. sila, Cysophyceae I reco.ded in 8 siLs while

Chloophycec in 9 sites dd B&illdiophy@a. in all the sit€s. Xdll)ophyea. wd
pEsdt in 6 siler dd Elgloophy* in 5 5ir6. ,As a cls Chlorcptqac .nd

Bacilldiopht@e @dd be Eg.rd.d s @D51Et cllss falling in to Coct ncy dN
v followd by xdthophyc@ da lv .nd Ergidopny@ (cla III),

c. Phylico - cb€nicrl cb.nd.rntict
Tl€ physic@henical ch@teiistiB of w6ter dunng spring ap.ct is pFs.nted

in Table 5, It app* thal, wifi fw cxceptions, genmlly a wide idgc of vdiation

existcd i. vdiou pa@e16. The Tcnp.ta1lr veicd fron t8 - 20 0c, 
PH fbn ? 51

to 8,26, Tubidiry 12 ro 57 NTU, Toird DislEd Solids Aon I n - 285 691-,rdtl
Suspc.dcd Solid! tom 42- rl0 ng/L. El@lriel @ rcliwily non 20- I55 dS m'

l, SodiM Chbndc I - 3.8 mg[- DiMlv.d orygo 2.] - 5.? nell-, C&bon dioxidc

ll0 - 186 ppm, ADnoda niEoged 0.37 - 0,75 ptm, Nilrars l.l - ll,5 m8^,

sulphard 17 - 162 ne/L, Phosphatcs 5 - 14.4 mg/L, Tolal alkalinit/ 108 - 5?3

ng/1. Total hddn$s 127 - 38A ndL, C.lcim h,rdles 64 - 197 nelL,

Magrcsim hardnes 43 - 23lne/L 6d Biochem'cal oxygd demdd 20 - ? I mg/L



Vat€r sples of sit€ Nos l, l, 4, 6, 8 dd l0 ffi @ll@lcd fdd fast

@ir& dep sd peFmisl edd bodi* whilc rhe @aining sitcs hld srlgldl,

shallow od seeml *aler sites No l, 3, 6, 7, E, 9 ed l0 se loar.d nd (h.

setrl€neot whcrcd sil6 No 2, 4 ed 5 w6. aMy frco settlemdE. Th@lorq the

water suplca of site Nos l. 3, 6, ?, 8, 9 ed ) 0 ww app€ed norc polluied than sile

No 2 sd 5. Tnc Mter ebples of sile No 4 (Gendai Bndee) was bken frcm &esh

Mning wi.r. Sitc No 7 nad enented 0oor whik sne No 8 @eived cm@nls lrob

D6 by industry. Thc cenenied mtN ofbcd in ce of site No ? ed.ontamimled

wtd of sic No 8 Educ.d the .@bd ot sPeics duira all thc s.ens- Il is

@ncluded fid lhc !tuiarion it rmber of speis w6 obviouslv duc ro l@8tion of

snes and local @ndiiiom oflh€ *ater bodica.

ll,

r, Sncolct lli til'ulion
The smder asp@1Eprcsnrs p6nly the holl€$ pan ofdE v@ a il srtns

aoh ln M.y till to 3lr July.'Itus aspel rc@rdcd a robl of73 sPei4 of 3l gnen

(Tabtc 6). Th. dbtribution oa sF.i.s od sde6 diFered in dill.Enl clasg

Cymophyc.a. (J s.n€ra, 13 speid), Cblorcphyca (10 g.n.h, 26 rFci*)'

BaciUniophyccae (13 genera, 28 speciet, Xdtbophyeae (one e€ns, on 3ps'esl

od Eusl€nophycere (2 e€neE, 5 sp*i€t were lhe rccord€d cl4ss The avcBge

lrcquc.cy mong Cyeophyccre spaies luied fbm 0.22 lo ? 32 wilh a nuimun

ftequcty of ?l.l mtrtbtrd by M{knopedia .ot@turz a( sii. No 2. Tlre

Emi.ing sp@id acU in lo @tulancy cl*s I sho,ing por distibulion within the

varrey (Tablc 6) qcepr Oscillotuio yinc.Ps wnpied clN II Thc av@ge

lrequency of Chlorcpy.eae sFci€s diillad from 0 2 lo 5 08 in vanos sirs All th.

sp$ies had conslacy cl6s I sbowing l.est dhbibulion in th. Vall.v cxcept

Spnogtu ql$a had @nslancy class IL Anong Bacilldiophvccae, he avetage

fft.ru.ncy €xhibitcd lrcn 0.17 lo 4-81 in vdioa sires AohPhonem intricatM

N@icula $wtocaphala 6d S>nedra ultu wrc in dd IIL 8d Achatuhttus

ninutissida, Cybella qnbilmb, Dptona @eF, GttNiEna hetzingti

N@icul4 protra.ta, Naviala 4.ti,sz aod S/tudta "ds 
had coNrancv clds ll The



3S

rehaining speci€s werc in c14s i, X&$ophyccoc includes ooly one sp4ies with

ale6ge frequcncy 0.43 dd o@upying cl6s L ln EnSlenophyceae, lhc avdog€

frcqucncy varicd fron 0.38 10 1,43 wilh mdinlm lioqucney of 1l.7vl by E glano

d.r.r which M included in @rolrncy clss L lt smed fiat nost sPci.s had

fcqudcy at a panjcdd sil6 drd low conn&cy in rhe .la Both thee fcatuF

mulcn h their p@r disrnbution i! thc Vsll y. Ollt M..isnoPedia @Nluta

.xhibircd ?l.t % t€q@cy in one of lhc sit6. The tolal nubq of sp@i6 @ong lh.

veious sit s vdied fm 9 ro 16. This is bcas. ofwiation in lhe Mter qualiry 6d
rclalcd fcalws of rhe valer body,

b. Dturribution of chss6 md g.n.rr
Tne gseric div6ity vdied fom 6 to 13 bonS the sites, Tncie wrc 13

gcn r! al sitc No. 1 dd I followed by I I at sii.s No. 4 md 6 rdpectively. UL.wiw,

ih. hisbcst nMbd of sp6ics @rd.d wF 16 !r sile No, l, follow.<l by 15, 14

rlspetilcty ar silee No. 6 6d 4 (Tlblc 7). L.ar nuobs of sp@id ll, 9 sft
@orded ar sftc 7. Cy@phy@, Chlorephyc@ .trd B&illdiopby@ wc
@Burdt pFnt in thc m s fi.y @cuF.d @inacy cla V. X&rhophy@

war r€cordd in oDe sile only wnilc EuSlcnophyc* rc@rdcd in 6 sir6, M
clasificd in conslancy cl6s IIL

c, Physico - chcniol .h.r.cterb(i.3

Table 8 shows the physiacbehical chdaclerislics oI water dunng sunnd

6p.cr, Tnc T.npeEture vdied fron 29 - 31"C, pH 7,23 8-55, Tubidiiy 10.7to84

NTU, Tobl Dissolv€d Solids l?4 - 243 hB/L, Total Suspod.d Solitls 15 - 270m9/L

El@rric.t onductivity 152 - 182 ds nl, sodiu chldide 1.3 - 4.5 n8/l-,

Dislv€d oxygm 0.? 6.7 ng/I. Cdhon dioxidc I 12 136 pph, Atmoni! nitog.n

0.1? - 0.6 ppn, Nnrd6 0,2 - 5 ng/l- Solphrtcs 22 68 ne,t-, Ph6sphlr* 04 -4 8

m8/L, Tolal dkaliniry 108 - l20a ne/L, Tola! nerdns 63 - 438 ng/L, cdlciM

hldr.s 42 - 165 ms1l, Magtusim hardn6s 2l - 2?3 ng/L &d Bish€hical

oxyga demed 14 - 93 mg/L mong rh. sil*. TheF is co6pituu vdiatio. ir TU,



mS, TSS, DO, Po., TA TE, CaH, MsH, .nd BOD. IlN vdiatioB @ erPlainablc

on rhc basis of babirat €cology of siles,

r sD4iB Dlrbtburior

Thc autum asFct lasling fron lr AugBi 2004 ro 31" odolct had a total of

126 speid of 52 scffi GaUc 9). Ctsophy@e (12 s@.t4 24 sPdi.t.

chlorcpty@. (22 scne.a, ,16 sl'lci6), A.cilldioph)1* (15 gbeE, 46 spei6),

Xdthophyc4 (one gen6, on 3Fci6) dd Elglenophy@ (2 g.n n, ed 9

sp@iet wcrc the oajor clN$ fouttd duin8 thk pdiod. Tn€ avdge rrcqucncy

uong lp€cis of Cyeophycw veied fton 0.15 to 1.76 with a tMi6m of

11.42%, O^ly Orcillatoria lomord o@lpicd .onstarcy €las III N\iL 'lph$ocaPk

srerillei, Osclllatoid dqafulhii, Oscilatotia t nuh 
^\d 

Phonidiun utuihath \|.rc

in cls U. Ibe emajning speis f.ll in lo clss l. The avcase fteq@ncy mSed

fmm O.ll io 4.12 in wiou sil€s mong rh. n nbc6 of Cblotuphy@e. All the

sFcics hld @.rlancy cl6s I sho*in8 p@r dislnbution in thc Vallcy .xc.pt

Spirogn equinrctialx d\d spirogra dctawulotk, in cla$ I G.ble 9) Thc

av.dg. fcqlency mong sp@i.s of B&iudioPhle& v@ed aon 0 l I to 5 05.

NNicula solirutun occupied @roidcy .lass lll. Di.'tona mceps, Arroslgtu

kuttzinsli, jtroisna scatproklat Nlt*.hla vqnic ais and 

'ywd,a 
ac,r occlpiod

@nsuncy cls u. All the FMinins 3p4i.s vcrc in clN I. Tte only sp.cis oe

ophiocliud mdj6 of clsxolhophye& ws pl@d in @Blalcy clN I. Amof,g

Eugl6ophy@c, the aveogc tlqu@y diflccd tlm 0.37 ro 2-03 with ElsL'a

ddrrs in clas IL Th. rminins sFcis wE in cla L

Tn nmbq of .?.ci.s ss hiChcn i..., 3I in Sir. No 4 rh.. d.cli*d gFtluilly

to28,24,21,r.sp€clivelyirsit€ l0,3,2andqirh.l.aclnmbdof speictinsitcT

M6t spsis had low .onsldcy vhich is indietor ofdeir pmr dnkibltion in

the Valley. LikewiF tequ€ncy ar a paniculd sil. wa also poor'



b. Dbfibulion of d.$s lbd gen€n

T!€ higtEst numb.r of gcn ra w@ 22 at Siie No 4, followd by 20 md I 8 at

Sit s 10, 3 od 9 GFclivety. Simil&ty, rh. hid.sl number of sp€ci.. recoided wE
3l atsiteNo4fouoqldby28.nd24arSit6 l0sd3 BPedrely(I!bl. l0) Last

nuber of sF.iee l@ ? at site 7, G.Enc div4tty wicd froh 5 to 22.

Cyoophy@q Chlobpbyc@, BeiudioPhy@. d.l Euslaophv@ weE

constandy l€@ded and Pled h @nsLncy cla$ V X@thophycae ss Eord€d

o.ly inone sne*i1h on sPeciesonly,

c. Pbysi@ -.[.oi.d .n.Ect€ticti6

fte physi@ - ch.nicat cha@terislid of spl€d Mter duing dtlm NPet

is peenled in T.blc I l. lt sN M lhat a widc r&ge ofvdiation dist d in vdios

pdmercs. Tne Tompcr.ture v tid ftoh 22 - 24 rC: 
PH 7 2lto 8 38, Tu6idilv 6 2

to 92 NTU, Tot l Dissolv€d soli.ls I l0 - 287 ng/L, Toral suspoded Solids fon ?-4

- 902 me/l, El*ctricd conductivity Aom 40 - 140 ds m I' SodiM Chlodd. I - 4

ms/L, DisoN.n oxy8.n 2.4 ?.8 hs/L, Clrbon dioxidc 113 - 175 ppn' Anmoni!

nitrog@ 0.29 - 1.7 PPi! Niltds t 10.6 ne,{,' sdPh!'res !24 - 106 dg/I.

Phosphates 2.2 - l? mg/L, Tolat alkttinity 106 - 712 nslL, Tolal hdrdoes 117

659 hg/L, Calcium hadn6s 54 - l9O mg&, Maerssiun hardn$s 63 - 469 mC/L

and Biochemical oxygen denmd 15 - 55 Eg/L eong the silcs' Th'rc is a wid€

leiation i. TU, TDS, TSS, DO, SOa, TA, TH CrH, MgH &d BOD duc lo l@alion

of sites dd 163l coidnioB orthe *ter bodics

IV.

r Spcci6 Dittribulion

The winler sspecl ldled ion l"'Nov€ob.r to 3 l" Jduary' DutioS this !€riod

a roul of 103 sp.cica of 44 g€rcd wlE @Udtivelv @rded frcm all lhe

inEsdeat d sl6 (Iablc l2). Th€v Epllgt d Cvsophv@e (7 smcl4 16 sPeis)'

Chlorcply@e (20 8cncE, 39 spsieO, BacillMophv@e (15 s@c6. 45 spdic9 md

Elglsopbyco. including so sened ed thM sp(ies The aredSc frequ*cv

mone sp4ies of Cyanophyea€ vdied fron O.O? to 5 61 None of thc sF ies had
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norc thm 23.5% frcqnency in rhe a@. All thc sp.ci4 f.ll into onslancy clds I

showins poor dislribulion eith in thc vallcy (Tabl. l2). Ano.s rhc n nb.u or

Chloophy@, the avemge frquncy tuged frcn 0.07 lo 6.39 in wio6 sites. Only

twn sryi6 viz B6icladia chelM dd a mra wc coatancy dN IU shooing

hodmL o@ljlrc in the VatLy. Wni, Spircgn setilomis 6 in dN Il. All ihe

E@iling sp@i6 wcre in cl6e l. In cla3 8.cill&iophyceae ote avenec tuquocy

dong the s!€cies 6ged fiom 0.15 lo 6,84 with hqihM ftq@ncy of 21.6 dd
20,68 axhibillA by Sr.e.ltu tlha ad Gohphokeaa intri.atM, rcW@riv.ly, Didtouo

an eps @.Wied .Ws lV. Achnanth* nihutlsstda, ftagiloia caPuciru &d

Naviculd .ryptocephala w@ in class lll Gytotigna kueElnsli, Navic ara.liosa d

rV /,rc,/a had co.st trcy cl6s U. All the Emaining species were in clN I Tlt

avcng. nEquency mory EuSlenophttme wi.d fren 0.0? tcl 10,9 wilh a ndimE
fr.que.cy of90.9% conlrihnted by ,!gl,z a.,r al siL No 8 (Rdhaki - Mardm),

TIE @nsiancy of species w low (Table l2).

It w sco ilul nqiority of lh. 3pei.3 hla bw @dr.sy vtl@ th.r itdi€td
drcn Frr dislribudon in rhc v.llct, sihiluly, lhc lEqucrct .. ! particulr sitc @
.le poor s elet€d by av@g. filqu@ct of thc sFci* Oaly E"glM aM
dbbiled 9o.9vo lieq@cy in onc of |nc ril6. In lll the Emainilg 66 i.c., speciB

and sir6 none of lhe slai.s &hid.d ! fFqudcy of noE ihd l0% wilh few

ex@pijoN. \l7len the tolal numbd of sp.ci* in dilf.rcnt sil6 @ oBid€E4 it @
obvioE thd !L No 4 had 24 sp*i6, follos.d by 21,20 ed 19 bv sit€ Nos 6, I ed

2, sp€clively, Tle rag. nEtualed ton I I to 24 mong th. sites.

b. Dtutribution ofclN3$lrd eenert

Thc tlwinm oh€t of gener. *re 15 .t site No 6, followed bv 14 at

sires No, I ed 4 Espelively- Sinildly. lh. highcst nMb€r of spdies Ecord€d n@

24 al silc No. 4, followed by 21,20 ed 19 rcsF.tivdly ar sft. Nos- 6, I &d 2 Clabl€

l3). Th. dive6,ty of sFci* tug.d frem 9 1o 24 whilc serenc divditv wied frem

l0lo 15 mong rhe sites CtJorphy@.nd B.cilluiophtlac 16 ptt$l in aI rhc

sircs ed Cyeopht@ in 9 sitas. Eugl.nothy@ s prcsl odv in $c sit s As

a cl6s Cyeoph)@e, ChlooPhycqe dd B&illdiophvqe ** @nslanllv



dorded dunng wi €r id lhc ilv.stiSalcd ea 3 w4 pl.ccd in to conslancv cls

c, I hys ico-chcm icd ch I rrctcrirl ic!.

Tne pbysi@-chdical cheacteistics of smpl€d water duting eint€t dFct 
's

pres ed in Table 14. It wd s@n tha1, qith few .xceptiom, Sedeoliv a wide 
'sge

of wiatioG existed in veios pam.i.ts, Th. water TenPe€tue vdi'd fro6

l0 - 10.5 0C, pE 7.4 to 8.2, Tuibidily 2 6 to 26NTU, Total Dissolved Solids 180 -
276 6s&, Toial Suspedded Sotids ton 20 - 29? m8/L, Elc@hical conduclivitv fron

I - l5o dS n 1, sodim Chloridc 1.4 . 3.9 n8/1, Dilsolvcd oxvgen frcm 3 2 7r

nsr-, Crbon dioxidc I I I 175 ppn, Ahnoni. niiiogo 0 21 to 2 9 pptr! Nitrares

o.l ro 16.5 n8/r-, sulphalcs 2l - lo3 ng/I,, Phosph.ld 0,? - 8 6, Total alkaliniry 90

- 6S0 me,4. Tohl hatd!.s 385 - 1530 mg/L' CtlciM ha.d@s 200 - 1360 mC^.

Magnesiun hadns l2o - 280 n8/L, &d Bi@hcnicll orvgd df,ed fon 18 ro

?0 og/L mong rh€ siles.

As dplained @lid fie qunlity of wrcr vs inll!6c'd bv the lo'ation of

sits, dout of r.td ed c<bPl'ic fen@s ofdE *!td bodv

ThE ovcnl *soD dbkibution Polil.
Thm we!. 126, 116, 103 6d ?3 3Fci.s cP.ctivctv during auilff' winter'

spring ed @.r, Fsp@tiwly in rhc V.ll.v (Tabl. 15' 16' Fi& 2) X&thophv@

ws absnl in wintd sPccl .d vd Poorlv rcprcenrcd in olh€r 6p€cls clds

cysophyede had 13, 24 GMder, iutunn) specics in v&ioc tsp€crs Vhil€

chloophycef had his!6t (49) nunbd of rp.cict in lPnng fouoved bv 45' 39 &d

26 Esp{tivety in adumn, winre. and sumncr' r€spcctiv€lv Simildlv'

B&illariophyceac had 46, 45, 3 8 sd 28 sP.cies in autom thrcugh $inler'

.If one lboks al thc co.stdcy of diff.Ent spdies. il es ob\rios that majorilv

of the @orded sp4ies had low !v.tag. coNtecy valus Onlv Osciitdrotit

a,imaiis, Oviltatoda fotmosa, Otcilatoria plir@ps Oscilldtotid te"'is

M.ristuopedia puctota, Bdtlcla.liq crsa, SPnogta s.tdornk Ulothrit tuMta'

,4chka"thes ninnistima, Adphotu owlis, Cocconiis Placektula Ctnatopt'ua



tolea, Clhbella w*icotu, Aantu d9ps, ftugilnio caP@iM Cotlpho@o

oli9aceM, Oytosiqm vatprci.!4, N@i.ula cwto.ephol. N@itula prona4

Nsic a ra.liosa, Nitzshia |emituldh, Syredra uka 4d E glna @ Me
pr*nl ttmtr8h out the y.e h s[ thc s.@6. Cosidding the .vetge @starcv

valB by av@erng lhe nid point valuc for sch clas, it B didcnt tha( dlv

Oscillatotio lowa B8icladb crdsq Ao vt z@ata 'rchMnthet 
nihlttissi@

Diotona 1r.eps, Frucildia ePrctno, OrrosiShd scalPtoides Ndicda

cryptocephdla, Navnula n.lioso, Srtedru ulkd Ld E Ele"a aclr had llt hi$sl

av@8e @nslscy value. They @uld b. r.8atd.d s @lslel species in the vallcv

Thc reoainilg spdies becaus of low svedgc @nstdcv vale could be @Eidetd

Whcn the n@bd of sFcid cnd 8!ncd wcrc compared wilh s6on0r

vdiaion, it w.s obviou l!.t the biellcrt runbd of sp'cies occEd it autuN

lollo* rcsnlrrivcly ty sring *inkr.nd romfrcr (Tnbtc 16; Fis 2) l-i!'wis sDrins

hrd 1he twilM nmb.r of C.n ra Bpcliv.lv follo*cd bv ertlm, winrer 6d

sllm.i lr re obvioB d8t 0F .lgd di!6ity M loq6t dding sUl]'M 6p61
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Tlblc 4. Dbbibulloo of cld.Jg.b.n/3pccl6 rNrdcd from l0 tils of spring
*Dcl ir P6h.w.r V.I.Y.
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Tablc 7. Suftnart ofclals€s/g€nera/sp€cie, recorded ion l0 sircs of
summ€r asp€ct in Peshawar Vrlley.
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TtbL. l0 Dittriblrior ofcles.rg.n.../3pei6 rord.d frco 10 lits ol
NloEn dp.cl i! Pdhr** Y.ll.Y.
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T.blo 13 Dbldbutiotr of clsr.r/g.n.rrl3peia rcdrd.d aoi l0 tll6 ol
winrF urret in Pqhrv$ Vtllct.

c. Brcnhngphycoe

DlugleDnphycer.
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C. Correletion ADal}lls

3

r

Algrl spdie (%)

Fig. 3. Th. .lgal spei6 (%) a Efet d by tor.t dislotvcd $ti4t GDS) iE l0 sir6
duinS spling ED*t.

Tlblc | ?. Rea'sio analysG for rlgrl lpoci6 (%) lnd rot l distvd $tids CrDg.

Tlrc erlts of liDd cgrcssion ddylis Bel.d a hisl y signin@t (F-V.lue 32-91)
@-Elaliochip bcre.cn dsal 3peid (%) od rot r dh$lrcd $li& (n/L). Tlr
gdphic pB..r.rio. (Fig. l) .l$ siSnilid th. &. chtion b.tv!.! ihc rs
9adrc1eB (T.ble l7). h wls clo that wiih inc6ing TDS thc.umbe' of ipccies
enlEced f.om 5.1 (177 m8/L TDS) to ov.r l5.l % i. 285 ms/L TDS duins rhc

*iiiiil

Model: AlBd spe.is (y.) = .+b Tot l Di$lved soli4r (TDSJ

DF ss MS
t09.10 r09.t0 .]2.91 0.000
26.52 3.32

9 135.63

DF T tor rL
-2.354 2.226 t,06 0.321

TDS 0.0t2114 0.009261 5.74 0.000



8l

Atsd Spei6 (yt

Fis. 4. Tn alsrl speie (o/t s allet d by mmonis nirog.n (NH3N, in l0 sjlcs
dunng srrinS sF.t,

T.bl. I 3. R.8E$ion .n.ltsis ac .ls!l 3p€i6 (%) r'd .mmoni! nirlg.n (NHrNt.

The li;ea. teercsion dnalysis r€vcrlcd a highly significani (F-Vrtuc 88.t9)
cotulaiion bdwn slsal sp.cics (o/.) ed mmonia oitogcn (!pm). Thc saphicpwilalion (Ii8. 4) also signines dE sc rcllrion b.tvrEcn ihc rwo pdmercls
(Table I 8). lt tr2s cLe tbat incrcrsinS NtlN, dso 

'ncr€!s.d 
th. numbea of rpccics

foh 5.1 (0.37 ppd NfirNt lo ov* E,9 % in 0.?5 pph NH,N, duins ihe spn.8

Model: Aleal spcciq (./o) = !+b alMmil Ni'toso (NHn\,,

DF ss MS
|u,15 tu.15 88_19 0,000

8 1t,28 l.4l
t35.61

DF
r4.8806 0.641! 23.t4 0.000

NHIN) ).0244 0,3221 -9.39 0.000



84

Alsal Sp@i€s (o/o)

Fie. 5. Thc algil sDeis (o/t as afectcd by phosDhate (POa) in I 0 sncs during spri.g
at+cr,

,"

Trblc l9- R.rBion mtsis fd als.l sFsi6 (%) .!d phspl'rlr (Fo.).

=iiiiiil

Modcl: Alsal specis {%) = .+b Ph6phrll€ (POt

DF ss MS
I I15.86 115.86 46.90 0.000
8 19.76 2,47
9 ll5.6l

DF
J_.146 1.089 J,O7 0,015
0.7427 0.1084 6,85 0.000

Lined resrcssioD d.lysis shosrd a highly sisnilicer (F-value 46.90) ehtionship
belwen algal rpecies (o/o) dd phosphore (hg/L), Fig, 5 .l$ signifes rhc sde
Elalion b.twcn rhc two pafueleE (Trbl. l9), Il wa clw thal with incFains POi
rh€ nmbf of spai.s e.nmcd fton 6.I (5.0 hg/L PO4) to ovd l5.l "/r in 14.4 ngl'-
PO. duing lhc apnlg tuD.



E-
;

E-
t

Algal Sp.ccs (%)

Fis. 6. TID alg6l specics (%) d afTecbd by tohl dissolved solids (TDs) id I 0 sites
dunn! summur lspsct.

Thc slhs indicatcd ! sisrifimt (F-Valuc 33.57) clationship bcrw al$l sDeica
(%) ed rotal disslved sokrs (ms/L)- Fis. 6 ale vedlies th. se relarionship
(T.blc. 20) tnftding TDS also inft66 the numb.r ofspaies 7,2 074 ne/L TDS)
io ovcr 12.8 % in 243 dg/L TDS duing the sMner s6on.

'I !bl. 20. R?ires'd s.lysi( for alpnl rp.ci6 (% | !.d bbl disl!€i slids aTDS)

Model Alsnl sDccic( e/d - a+b Torsl Dislv€d solids (TDS)

DF ss MS
I 21.216 23.2t6 1t.57 0.000

5.531 0 692
9 24.149

DF
-8.5t6 1.208 -2.65 0_029

TDS 0.0E421 0_01453 5-19 0.000
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Alsal Spaies (%)

Fig.7. fhe dlgalspe.ics (70 a af€cred by roldldissolved solids(TDS) in l0 sites
oMne alNnn aspccr.

Table2l RegEsio tnolysis for algll sp€ci6 (%),Dd robl dislv.d $lids {TDS).

Lio.r EstKidn rcvcalcd . hisltly sigoiliqnr (F-value 32-91) cGr.lation bctws
llgalsp€cies (%) dd totlldisolv€d $lids (mg/L). lle gnphic prcsoralion (iie 7)
ako sisiifi€s rhe samc rclorionship betwccn dc two pdmetcE (Table 2l). tt re
obvious tlat {idr inceasins TDs thc nunblr of spai6 enlM.ed frcn 3.60 010
ms/LTDS)toorcr 16.10% in287nc/LTDSdutiDgtneautmn$6sn.

..il

Modcl: Alsal spccies (v0 = a+b Toial di$olved SoliG (TDS)

SouG Dr f ss T Ms F.valle Pbb.>F
109.10 109.t0 12.91 0.000

8 26_52 3.12
9 ll5,6l

li"\ric,;, I ri l L!i,;dc I ir;dard lioi I rro,|I0 I lrob l

-2.)54 2,226 -t.06 0.121

TDS I 0.051114 0.009261 5.14 0.000
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Aleal sr.cics (%)

Fis. 8. Tn€ aleal species (yo) e af€cGd by unod| nites€n (NH]N, in 10 sitcs
oDng aul]m asPel

Trblc 22. Rcslsio !.olysb ld.rsal spai6 C/) lnd flnois nih8.n (NfilNr.

TheE sis . signin€er (F-Value 88.19) co.rcl.tion betw€en algal sp{i€s (%) md
mmonia nilrosen which tu also rcpre$ni.d by lig. 8. Incleaine NHrNl
corcent@lion 6l$ enhmccd the .umb.r of 3p€ci.s frcm 16.10 (0.29 ppm NHrNt to
ovcr 3.60 o/. in 3.70 lpm NHrNl duing thc drumn s.en.

il

Mod.l: Ale.l spccics (eoJ - a'b Amhonja NjEoBcn {NHrN,

DF ss MS
124..]5 t24.J5 88.r9 0.000

EM 8 I1.28 l.4l
9 l.]5.6.]

DF T for Ho
I 14.8806 0.6411 23.14 0.000

NITN, -7.0244 o_3221 -9..t9 0.000
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e
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,{lgal Spccics (%)

Fis. 9. The aleal sp*ics (%) d affecrd by pbosphate (pO, in l0 snes duiig
autumn apst.

Ttbl. 23. R.gaion an.lsk ror aleal spei6 (%) od phcphd. (mr-

The esllL of li.u Esesion an lrsG evcd€d a siifiqt (F-valu.,16.90) @-
ELIion bdw6 aleal speis (yt &d Phosrhalc (nsll-). clnrc s B sn ln.
sdphic (Fis. 9) ale prev4 rhc he rcl.tioship bdw4n thc trc prnmds (tablc
23). 11 w6 Concluded lhar with irc@iry POa rbc n@bq of spccies eileed fon
3,60 (2.2 ng/L POt to ovs 16,l0 o/o in 17.0 n8/L POa dding rhc autum sMn.

,iltiiil

Model: Alsal sp4i6 (o/0, - .+b PhosDhrE(POal

DF ss MS
ll5.86 115.86 46.90 0.000
t9.76 2_47

D5.63

DF
3.146 r.089 1.07 0.015

0.1421 0.1084 6,85 0.000
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Aleal Speics (o/0

Fig. 10. The aleal sp4ies (%) 6 afr{r€d by toral dissolvcd solids (TDs) in l0 sir*
dnnnAwinlcrosn cl.

g
!

!I
6
a

Tablc 24. Rcasion Anilysis tor .lsal speciq (%) ond tohl di$tv.n $l s (TDS).

Modol: ,\larl sEoics (%) = a+b lblal Dhsolved SolidsITDS

!9q!e I Dl' | \s I Ms fF-v"r*-f-Prcb , t
91.5t6 97.516 14 40 0.000

8 t0.485 t.I I
,

DI
-\4.579 2.869 -5.08 0.001

TDS 0.t0t80 0.01201 3.61 0.000

A sigrjtcdr (l -value 74 40' @- Eldton b.lw€en speies (oo) md loul d[$lved
solids hyl) wrs 

'mced 
suthrrcrllt qhich is alsodeprcLed by !rg. tO (Tabte 2.J tr

was cler fiat'IDS corccnhatio. ennmced nE species fron 5,8 (180 mg/L TDS) to
over 15.6 % in 276 dE/L TDS during dre winier seen.
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Algal SpeiB (7t

Fis" I 1 Th€ algal sp6i6 (vo) s lfl*red by .l.clricql conducriviy (EC) in l0 sit s

dqing Mnt r dp.cl.

Table 25- ReA6im d.b6is for rlgrl sF.i6 (%) rd al-dic.l condrcriviry (EC).

The lird Es6sion ualysis revealcd a sisnifi@t (I-value 160.69) cGrclation
between algal sp@ies (%) ad ehct i{lcohducriliry (ns/L).Iis. 1l dlso signilles
1ne sm€ Elation between the two Dsmctc6 (Table 25). Il wa cle& that with
inc@ in 1ne EC. thc nnmbcr of sDccics also enhdccd ftom 5.8 (ll ne/L EC) to
over 15.6 % in 150 ne^, EC during rhe wintcrscason.

-.rrlil

Vudfl AIErI snlc'N C/t n r h l:lNtriql Conduglivily (Fr)

DF ss MS
102.88 !02.8E 160.69 0.000

8 5.12 0.54
9 108.00

DF
I 4.7322 0.5186 3.16 0.000

EC 0074228 0.005856 1r.68 0.000



9l
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9F

Alsal SFci6 (%)

Fis. 12. The alsat spei6 (yt a lllel€d by 6bon dioxid. (Cq) in l0 sics duing
wintcr rsF.r.

Thc @rclalio. h.tw*n claal r!@ica (%) dd c&bon dioiid. Gph) powd to th.
lbdfi@r G-V.lu. 493.09).which b ol$ d.pictcd by Fi8. 12 (Ilblc 26). h @
cdcludcd thrt inc@. in th. Cq cr}dc.rl thc nuhbd of spei.s from 5.8 (l I I
ppm COrtoovcr 15,6'lcin 175 pphCOrdEinSfi.*inrarlson.

T.bl. 26. R.8Bio rMly$ ld ll8ll +..i6 (t!) lnd crbon d'oxxr. (Cq).

Modcl Algal ipccics (%l = r+b Cebon Dioxi&(CO!)

ss MS
I l06iE 106.28 493.09 0.000
8 t.n 0.22

108,00

DF T for Ho
I -l t.614l 0.9810 I t.8l 0.000

cor I 0.151187 0.006E99 22.21 0.000
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c

Aleal spccies (7")

Iis. I l. 'l lr slssl spccies (7o) a af.ciod by mnodia nir.ogen o{HjN, jn 
I O sil6

duing winl.r aFct.

Trblc 27. Rq'Bid ,nolysis for algal sp..i6 (%) .nd mnonia niftS.n (NH,N,.

..,,ill

Mod.l alsal s@i6 (%) -.-b AtMonj!Nihs6 (\H;N;j

sou,ce r)r !s VJ T|''-rf:\.1; f pob> r
79_070 79.070 2186 0,002

Enor l8 28.931 3.6t6
1bt.l l,_9 I 103.001

l4_035 1.05? IJ,28 0.000
-2.4112 0.6153 4.68 0.002

Thc corelarionship between alsal spechs (%) dd mmonia nitogcn (ppn)
appeded to be highly si8.ificut ([-V!lue 21.86).lhe see is evident f()m [is. l3
(Tabh 2?). The nunber of spcies eohdnccd ton 13.? (0.21ppn NHrNr lo o!c! 6.5
% in 2.90 ppd NH3N, duiine rhe winlc! se6on.



9l

Al8al Spccics (%)

Fig. la. The alsal spei6 {%) s alTdtcd by nirmte (No, in l0 sir6 duins
winl{ sPcct

T l. 23. R.geion daltsG for .l9l spei6 (%) sd nioar. (NOi)

AlsEl speia (9.) od nin"re (ms/t-) wc signifi@r by (I,vdre 2?76.52)
co@latcd d is d$ clw fmm lrig 14. O.blc 28). ll *s infcnd rhar in irc@e i.
NO3.ls enloed lhe nmbd ofsFcies foi 5-E (0.1 ms/L NOr) ro over t5.6 % in
16.5 m8/L NOr dlring rhe winld scaon.

a
t

*irr,lll

Mod.l Algal sFc'.s f/4 = o+b Nihr. (Not

ss MS
\o7.69 101.69 2116 52 0 000
0.ll 0.04

9 108.00

DF
5_8158 0.t005 57.89 0.000

Nor 0.59261 0.001t25 52_69 0.000



%

15 (Tsbl. 29).
15,6 Yo in 8.6

e.
E

r

Algal sp@i€s C/o)

Fig. | 5. Thc alsal speis (vt s .$ai.d by phosph't€ (Pot in l0 sitd dui.8
wintcr sP4t.

Trbr. 29. RcsBid Mlysis ad rl€ll $ei6 (%) md phosphdc (mr.

Thc rcSEssion dalysis shos€d rhat coftlaiion betwen species {"/o)
(he/L) Ms signifi.dt (F-value 11398.76) smc is presrt€d by Fis.
The numb€r of speci€s eni.nced fton 5.8 (0.7 ms4- PO1) ro ove.
m8/L l'jOj during the *inter ssoh.

i,iillli
Model: Arsal s!.cics (%) = a+b Phosphare (Po,

DF ss MS
107.91 r07.93 11198.76 0.000
0,08 0.01

108.00

DF
0.056604 88.68 0.000

1.25615 0.01l77 106.76 0.000
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Algal speies ('/o)

Fig. 16. Th. alsal sp4i* (%) s arstn by lolrl har.lnes (TH) io l0 sit s duins
wjnict &tpet

;
5

!

Tabl. 30. R.sGid rnalysh fo. !ls'! 5pei6 (vt dd iolll h&dne OH)

= 
i iiiil

Modcl: ,^l4al species (%) = !+b Toral Hddnds (TH)

DF ss MS
69..t01 69.303 14.33 0_005

8 18698 4.83?
9 t08,001

DF
3.53? 1.836 1.93 0.090

0.006917 0.001827 3.19 0,005

-|lrc rcsula 6l litMr rcsesion .n.lysis rvol.d siBnifi@nl (F Vllue 14.31)
@relalion b.lwan sFcies nwbd (%) dd tot l h'd6s (hg^-) wa shoM by Fis.
16. (Table 30). The nlob€r or sF.i.s 6h&@d liem 9.8 (135 mgll, TH) lo over 13.I
% in 1530 ng/L TH .luing the winle. scas..
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-Ej

n

Ii

Alsal Spcchs (%)

Fis. 17. The ale.l species (oZ) a afectcd by Calcium hardness (caH) in l0 sit€s
dunng winlcr sDect.

Tiblc I | . Rc3rc$id  nal)sis for ilgrl spei6 (%) and elciun ha.dness (C.H).

Modcl AlsrlsDecies f/ol = a+b Cilcium Ha'dn6 (Cail)

DI ss MS
12.911 72.911 16,66 0.004
15.010 4_J79

9 108.001

DF
1,420 I4l 0.009

tor 0.006820 0.0016? I 4.08 0.004

The coaclation between algal
sienincdt (F-value 16.66). Fie.
nunber of species enheced fton
CaH dudng the sinrer *en.

specios (%) and calciun htrdness (mE/L) ws
17 ale signifies the sue reldion (Table 3l). Ths
9.8 (200 ng/L CaH) 1o ovd 15 .6 % in 1360 nstL
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RcgF$ion an lFis betwa s.e|r sire dd lie+r*y FEnt g. of spei6
lw .lso p.dod€d to t6r rhe elado.ship b.t*h th* lsjnmcB, Th. cult
(Iable 32) of oalysis of wid@ slbw.d higldy sieDin@t rclarioGhip bcrw'
lhe* pa66ct c (F- 325.14).

Tablc 33, Rcgrc$ion a&tysis for so$n vctss sile and Mr€r lflp€raluE.

Regrecrion ltrrlysis

Tsbl. 32. R.srcsior odysis for s.en rc68 site ed A€qu€tuy.

DF ss MS F
2 47,304 23.654 .125.14 0.000
31 2.692 0.0?3
19 50.000

souM lDr ISS TMS I l I i'
2 47.127 21.563 303.46 0.000

2.413
50.000

0.0t8

DF SS MS
46.947 2i.473 284.44 0.000

J7 3.053 0.0E1
l9 50,000

The @ltsb of yeiuce (tsbL 33) 6i.d od h.twd the s.!son, 3it and
watci tcmpcritrE indicntq! Fsitivc Eluionship c - 303.46) .6ong the thrce

Table 34. R€grcsion Dalylis fo! s.sn venus sire dd pH.

Table 34 indicat€d posilivc relaiionship (F 284.44) between ihe s€ason, !ir.
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TIF nadsdc5l &alrsis indi@l.d a close ctationship betwem tubidily, sirc

Table 36, Re8ression aolrsis for se6on verss site ed lol4l disslvcd solids

Table 3 5. Reggsion dalysis foi &en vds site dd tubidity

DF ss MS F
2 41.317 23,658 126.' 0.00{)

37 2.6E3 0.071
J9 50.000

DF ss MS F P

2 41.261 2r.611 .t t9.4t 0.000
l1 2_117
J9 50.000

DF SS MS F P
2 21.120 342.42 0.000

37 2_560 0.069
39 50.000

Tablc 37 indi@t€d r posniv. Eldiotuhip (F - 342.82) dorS rhc s.Mn, silr
&d Tss.

Bs.d otr the $ainical analysh n s found lllr rhft 6 a siglifi$t
Ela$oNhip b.twd TDS, sit dd s.@n (Trbl. 36).

Tsble 37. R€gressiotr mlysis for *a!on v€6us sile od tolal sapen.led $lids.



Teblc 38. Rcsssion dalysis for s.sn vdus silc drd electrical @nductivity

DF ss MS I
2 41.t41 23.571 ]05.08 0.000
37 2_859 0.071
J9 50.000

Tablc 38 indided a posiliv. rlatioNhip (F 305,08) b.rwn |he sa$n

'labk la. ResFsrondlyss for seenvebussrte&d sodrm chloride.

DT 5S MS
2 46.9)6 23.46) 282_42 0.000

3.O14 0-081
t9 50.000

DF ss MS
2 46.905 D.452 280.11 0.000

37 1.095 0,084
39 50,000

Thc wN a clos. Elrtio$hip b.lwn DO, 3itc ed s.en (I.ble 40).

A posiriw ElalioNhip (F - 282.42) bct9@ Uc 5.e4 site dd NaCl wa

Table 40. R€eression aalysis for sc6on v.su sit€ od disolved oxyg€n.
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Regesior aEl$is belween !e!son, site ed CO2 @nc@lralion showd
higNy siclincdt relatioGhip bctNen thse p'm.t s (F - 404.l6).

Tall€ 42. Regessioo Mlysis for eaon !c66 sit ed moria dtrogm.

Table 41. Regesion ealysis for sason v€Eus sit. ed cabon dioxide.

DF ss MS
). 47.811 8.906 404.16 0.000
J7 2.189 0.059
l9 50.00

DF ss MS F
2 41.|2 21.556 10t.75 0.000
3l 2.888 0.0?8
l9 50.000

Table 43. R4lsion sdysk for s.Mn v.6rs sirc od nauate.

DF ss MS P
2 47_408 2J.1M 118.36 0.000

2.592 0.070
50.000

Therc w a clos€ relatioNhip b.tw€.n NOr, site sd s6on (Tabl€ 4l).

Reeresion dal'sis b.tw.n $en. sirc 6d NH3N2 indicil€d hieNy
sienifi@l rclatioGhip betw ths p8mcr.B (F - 301 .?5).
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T.bl. 4,1. R.grssion .n ly3k for sC&! EBs silc 6d 3ulPhrc.

A closc dtdionship b.lGn SOa, inc .nd s,o! Clblc 4?) wB bac.d

Tablc 45. Rcgt sion ultsb fd s.en r4u! snc lnd Phosph.t.

DF ss MS
2 46.966 23.4E 286.13 0.000

3.034 0.082
39 50.000

DF ss MS r
2 41,On u.s39 2n.99 0.000

37 2.923 0.0?9
39 50.000

DF ss MS
2 41,3t2 23.656 325,59 0.000
37 2.6E8 0.073
39 50_00{)

Thc Bult of .ntlysis of vdie@ sho{.d hi8} y 3isniliql (F - 29?.99)

Flati@hip b.tqq saor! sit! ltd PO. P.@ .8. of speE.

Trbl. 46, Rcgtlsion o.tysi! fd s@n v.fu ti& 6d roial dknitritv

TlE rlrlr'gtu of vdi4e CI$IG 46) 6icd out baren thc s.&4 lic ed
TA indior.d Dosnirc rcldion5hip (! - 325.59) .IM8 th! aboE mdtioftd
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The sdlysis of vdtuc. (T!bI.47) betw4n th. t6on. sile ed TIr exhibiled

rrosiive rel.iionship (F - 298.25) Mong ihc pdaDd€8.

Tahle 48. R€sre$ion dalysb for eson vcisu sit dd calcim hddtss

TabL 4?. RegNion ealysi for sce. v€t$ sit ald lot l btrdtrs-

DF ss MS F
2 47.080 2l.5.lo 298.25 0,000

11 2.920 0.0?9
19 50.000

Dtr ss MS r
,t6_9t8 23.469 281.63 0.000

J1 3.062 0.081

39 50.000

DF ss MS I
2 21.724 .t41.87 0.000

i7 2.551 0.069
50.000

s6on, sire m.l MsH q@ sisnilicst bv Elano. G - 343 87) ro elch olhr
Gobl€ 49).

'l-ablc 48 sho*d hishly sienifiqr (F - 2E3-63) rcbrio$hip betwEn s€@n'

Table 49. R€grssion oalysis for *son vc6u siL drd roSrEsiun haflh€ss
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Table 50. R€sesion dalysis for *en v€rs sit€ ed biochdicd oxygcn &n&d.

DF ss MS F
2 41.259 23,6J0 319.00 0.000

37 2.741 0.074
39 50_000

Tn sr.tisticrl e.ly$s shoe€d tut son, lle !d BOD clos EldioNhiP
(ra!b 50)-

Tabt 5 |, RlsrEsiotr &.lystu for siL vdw .a$!.Dd 6!q@cv.

DI ss MS F
2 5019,1 2519,8 32t,ll 0.000

31 290.3
39 5130.0

Table 5l indiorcd rh.r sile, *en sd fEqu@cv pel@rta. of spcci.s }@
tid signifi@t G - 321.ll) ELlio6hip mong 0t 6*18.

Table 52. Rcsrdsiotr Mlysis for sile vc6s seen ard tohl dissotvcd $lids

Table 52 dcPicls c positive Eltlion hiP (F 329 19) h.l$!cn thc sit!' seo
sd TDS.

329.192523.2

5t10.0



Th@ cxist, a close Elaionship b.ts..n wler t€npe61ur', sile &d seNon

oablc 53).
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'i dble 53. l{errc$ion analysn tor siE !€tsu sssn dJ wakt remper.tm

DF ss MS F
2 5000.4 2500.2 280.69 0.000

31 J29.6 8.9

Toral 39 53.10.0

Tabl. 54. R€er.$ion mlFs tor sil. v.ls 3@ dd pH

The sit , 3.sn and pH q@ sisnifi@1bv (F - 28962) rcl'don lo 
'@h

Tabl€ 55. Resressio. analysis for sile v.ns s*on ed ll]rbidilv

The sitc, s.as dd Tu positiv. @rclatron (F - 356 81) don! thm$lv's
(Tlble 55).

2505.05010.0

51300

356,8r2533,65067.1

5330.0



'l lble 56, l{egr€ssion &alFis for site ve*u scusn and tolal di$olvcd elids

DF ss MS
2 5046.4 252t.2 329,t9 0,000

11 2E3.6 1.1

l9 5330.0

A clsc rclariochip b€tFen TDS, sitc 6d se@n (Table 59) w &hi€vcd

Tabl€ 5?. Rcgrcssion dalysis for site vdus eNon and tot'l suspadcd elidr'

l0s

seson and TSS v@ hiShlv si8nifi@l (F - 374 22) rclation 1o eeh

51).

Reerc$ion sdlsis for sire vess s.6on dd 
'letiic'l 

@ndudivitvTrble 5E.

374.2225J9,55078.9

5t.]0.0

2514t5024,1 308.?5

51.t0.0

The site, s*son md EO wft Positivelv @relaled (F - 308 75) anong
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Table 59. RecrE$iot ealysis for sile vdus sen .nd ediM chloride

DF ss MS
2 5003.0 2501.5 281.06 0.000

i21.O 8,8

39 5130.0

TIF stadslic.l ddvsis @icd oul b€t*@n the site, sod ed Nscl gave

Elarion betwn th6e P't!ml.s (table 59)

Tabl. 60. Reer.slion ealvsb fo. sire vdsus son ed dislved oxvser

Siq s.@tr and Do wc aisnifid{v (F - 282 06) ld'tio6hiP @@lttcd

lnons thcmetves (Tabl. 60)

T!bl. 6l . R.8r.sion {Etvsis for sit' rcuu seen and qbon dioxide

'Ihc sitc s@sn a.d COr had politiv' coftldion (F _ 43686) mo'8

2501.0

t310.0

436.862556-75lll.5

5.t30.0



Thcrc w6 a close relaionthip betFdn NHrNz, sitc add wn (t'blc 62)

Tabl.63, R.gsior salyss for sit veM $en and nihrt'

R.Niotr aralvsB b€twtu ste. !.@tr ed No5 eutt'd in hishlv

siplin@ic - 168.$ ) ;lalonship betv6 th6c p€der'R fiabtc 5l)

Table 62- R€grcssion flalysis fot site v6us *6on qd amon'a .nrogen

l0?

$ason ond SOr had posirilc rcldtionslip (F -

Tublc 64, Rcgrcssion undvsis for silc vc66 sca$n ed sulpbqtc'

'lublc @ show€d tb ritc,
286.09) mory th€ms.lves.

DF ss MS F I
2 5026.0 2513,0 305,90 0.000

31 304.0 8.2

39 5330.0

l5E.8l2531.75015_4

5.t30.0

2501.1

5310.0
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Table 65. R€grc$ion ealysh for site vc6us s60. dd phospnale

DF ss MS
2 5011.9 2506.0 291.52 0.000

.t t8.t 8_6

39 5310.0

ftc {alisti€l analysis suSg61€d ElarioNhip b.twn PO{' 5i& ad so!
(labl.65).

'frblc 66. Regrcssion !tulvsis for sitc vcBls s6oo ond lolsl alldinitv

ftc Fsult of analvsis of vdi@ce Gable 66) points out ! signitt@t (F

3 14.97) Elntio.ship belwn lhe ponmcreB

'IEbl. 67, Regi.$ion anslFh for sit vds *asn dd tord hdd@s'

Tabl. 67 indicat d positivc tladonship (F 338 ?2) mons sitc' ssn and

TH,

1t49725t7.25034.3

5t10,0

334.122521.O5054.0

5330.0
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Table 68, Reg*sion dalysis for sile vNs sbn sd ql.iun b&lness

DF ss MS F

2 5013.2 25t6,6 3t3.67 0.000

11 296.4 8.0

39 5310.0

Th@ w6 a statblically
(Itbl.68).

Table 69. Regrcsion oalysis

eu.l con€lsdon betweo site, s6on md CAII

for site ve6{s e6on ed mCnesium hardncss

331.712525.05050.0

5130.0

site, sson dd MsH src starisd.allv (r -

Tabl€: 70 Rcg€$ion solvsis sit v.Bus seMn md

333.?1) @ftl5i.d wirh .sch

biochcnical oxy8cn deMnd.

318.032518.5803?.0

5330.0

Tabl€ 70 indicat d positive rclaiionship {F - 318 03) betw€d |he site' sedon

ed BoD.



Dbcr$ion

A br.t of 239 speis, 68 gqda, b.longing io Cymphvce!.'

Chlorcphyce&, B&illdiophyca!, xerhophvfta€ 4d Eucldophvc€& wrc

e@ded frcm l0 sir.s of Pesh.*d ValLv in fou $Mn i3 sPnog' sljlmd,

autumn ond wintei Chlrephyc4. ss rcp@ntcd bv tr 3Fcies ed Cyeophv@

by 42 spcci€s id the pr.seni study Anjum dr a/ (1985) rcPoned 30 sp€cies of

Cyooophyc@ i.clldins lho* rcFncd by fi. prcst $udt od lhk 38es wnn ou

fiodirs:. ln ou {s ChlorePhyc@ E th. most domitel ctas s lh' invdtigal.d

sil6 were 6osuy unpoUutcd CysoPhvcde wds the nost donirut clss in pollutcd

sites. Orc ia@r I tb. most Fptlgtcd gcns itthc PEstrt ce The pEsent

sults |g€c wi! fio* of AnjM ed Eusin rcgtrding thc clN Ct{ophv@c a

1he gend ed sp€ci€s de th€ me but this studv rcpoied hirh nmbq of

cymphy.@ rhm Anjum e, at (1982, 1985) Xadhophv@ 9a rcp@or€d *'fi
ody one sp@i6. Howver, Chlorcphy@ t cotdcd de hi8hd nMht of $6ies in

inval,srtcd siles that dhaenes with the lindinsi of Anjun e' al 0982, 1985) who

mclly wrked on Pollut d hlbitats lliis imParig is prihdilv de lo wts quxly

Ttr€ lDdiDSs ale a8rc. wilh Sdin (1989, 1990) wto Fpofled fou speies or gds

PhMn: P. logicdda, P. paudohenkoe P dnawlus' L4si ed 4 adies of

rl,1o,8€oria fbn !€htM V.lt.y Thc s:@ rp'cid of rtlolssorta od P'@" *6

rcmrded in pts@r nudv ud this age with thc esult of Sdin (1969' 1990) s{im

ed Fdidi (19?6, 1990) d€scrib.d 4? sp'cica of ClostrilD frem PBhswd vtllev

she|4 1he Fsd nudv dord.d oilv to sp@i6of cldrtttd Thc @sn for loq

sFci4 nMber atbibured ro diffffie in fi. scl@lion of cit6 sd qudirv orwdtci

Ssm (1990) reponcd norc st cies of Cldre"o frco difie@nt loctlili€s of the

Btlcy. H. stres.d onlv orc gos ltd in ou .e * d'ldin'd thc dde t!8d

disity in fou et$ns, Howcvcr sP*i'! $ch s Clotterium 
'hrenbereet'

c. lmceolatn. c ltttrle sft C ,,tstd@ q'rc nol rcPod'd bv hid &d this b in

.ddilon lo tha no6. Ara and luidi (19?8) r@ltled 36 sp'ci6 of s'ns &i'oAra

iion P.shawe \allcy and the PE*nl studv tlso listd moe sp'cica smpd'd lo

theo. Siddiqui 4d Fsidi (196a) @ord'd lo2 sp'ci's of Cdaloao"dl" fon

P6haw v.[ev bu1 in rhe irEnigEtion r4ord'd onlv 22 3pei6 of Chlomeeola
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lbis obePed low sFlies Dub€6 do no1 @@spond wilh lh€ eulls of Siddiqui &rd

Iraddi (r964) which wa srccifi. to Chtotococcales.'rne rati^\ion in l@alil'es @!ld

h. ore or the ltss for pmr nubq of speis. Khu md F&idi (l9??) lmncd 14

species of Z/g"dna wh€r4 this study rcpons only specis: Z)A,eha ste.ile. 'lhe

possible reen coutd be thc Mt@ of ||^r.t b.dy. Ztgn.na k moF farolrcd by

slag@t Mter while the invetjgaled siles w.e tMing @te. bodies. Salin dd
Khd (1965) list€d t02 sprci.s of frcsh {or.r diatotu fmo Pcabaw Valley whil.
ihc p@nr sbdy mvisged 86 slsie of di.toDs which show clo$ Daallclis
willl them. Ibe prcsni findinrs al$ agr* with those ofNaw& dd Sdin (2004)

who rcFncd ney eencB which w@ @rd.d in prEsot ce. Alm€d ( t 988) srlled

ih.t Chlorcphycac was tbc doninmt clB followed by Bocillariophyceac ed
Cymophyceae duing autumn dd this par.o fairly lgFs with ou nndings. Sinitd
r.sults wE epon€<i by BeSnn (195) *ho strcd |har Chlorcphy@e ws 1hc najor
clas lollowd by Cyeophyceae, Bacilleiophyc* ed Xsthophyc* in h€r

studis 52rt &na s rccordcd d thc doDimr gcnu rcpiE*nlcd by ll sF.i.s sd
he is lru€ in our 6e. Tlc present indings @ furthd srrcnglhened by MarE@d
(200D who ohscned thar Chlomphyc*, cpreqred by 4l sFci€s, wd |h. nosl
pEvar6( clN, How€ver Xdrhophy@ ed Eugtenophyc@ @rdcd ir this ce
wcrc not 

'oponcd 
by Mrhm@d (200t). chlldm (2002) aho obsdcd rh.r

Chlobphy@ w6 domi@r clN &.n Disrricr Ch@rldd in spd.g ed sMnd
scrsn nnd oft icsuhs igrec wilh hcr i[ lhis @ord. Thc rcsults rcgarding dislribulion

of Chloophycce dd othtr dsr6 ds e in line wirh T6k€.n (2002). In mosl

c6es, lcs number of sp@is have be6 rcported in ihis c@ d @mp.sd ro orh€!

res@cher who wortcd on dL tdonomy ofalga€ in p.shaMr VaUey. This coul.t be

doe to fie !!ens rb4 diflftnr l@tios of the valley wrc invcstigai.d. TtE @tosy
of Mlcr body dilTdcd in lariou sil$ such s M&dm sire # ? or rhce misht by
pBocc of vdiots poiso@s cbaicsls pFsml i! rhe M&. s in Fashak i Mard{.
Mostly, otE res*chers srressed on thc Iaxonony of ehc group while ou
inresligation c. ftd uound aoloSy ofware! body in Eldion to algal dbirib ior

ln sprine, th€F w@ 54 gdm with u6 sr..i6 (Table j). The ctN
Chlorophycac w doninet, fouowed by Bdciusiophyceae, Cymophyc@,
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xdlhophyc@ dd Duslenoph,@c. Tle R€ults e siDild 1o /\li ald Qlmhi
(1979), wbo obswed 3l ge.d! wilh 73 species wre rc@rded fbm Pawalpiidi

dislrict }trrcs Bacillariophy@e \Nft moE thu rhe othq rlg&, Th* 6ulrs
aecc wilh Ilusain,r aa (1984) who 

'€!o.tcd 
39 sene6 ad 89 species toh HdM-

Ual Vsll.y, rcd Qoera Balwh'slan {hcc B.cilldioph}@€ ws donindr
includins 36 specics. ln aulhn, 52 geoen wilh 126 sp4i€s w@ rc@rded (Table 9).

Th. sF.i6 ofchlobphy@.e and Beillsiopbyce.c weE cqlal in nmbs, Reutts

as@ with th6e of rrshdi cr ar (200t) who rcported sinile specia boln ror

Chloophyc@ dd Bacilldiophycdc fioD (all& KrlE, Chakval_ It lpFG rhar

ths dircicna in numbcr of sp€ci* md genc6 weE mailly due io chesing clinatic
f&ro6 swh as reop.rlru€! ain falt, bmidig and lidr erc_ ne Nmb* of spcis
or vuioB clses ircreled or .Lcrc.s€d *ifi rhe inMins or d@ins of
t€npcEtu!., Th€ number of sp€cics of Chlomphyc@e incEed during rhc spring

dd lutum seen b@u$ of $irlblc l€hp.arr shite ii rum.r se&n due to
hiSl lempcrornre ul(l low tcmFlaroc jn winrci wo3 s@ns !o bc tdvodbt. tor thc

ercwlh of Dacillniophycee od Chtoophyee. Tt. fiadings e in line wirh z3m
and seim (2001 who rcpoded 89 sp€cies of fmh Mt r alsae fion diskicr

In th. p6ent sntdy, rhe phylicll ed chenicat ch@knsdcs of warer bodics
in lou s€&G wE inwestigd€d. The tugc of *da ldp.nre wi€d ftom l0 0C

(cold) - 3l 'c (bor€st) in vdious *sons. T.mpedture usually €ontols fie
distibutio. of alg... Hist remFnre of Etd surh.e hclF in dislving rhc

olgsic md inorgeic nircrats. Rcsults d€ simild b rhat of Leghd (2003) who
std.d that phorosynthetic Bre of atSae incrtlg wnn incIte of rcnp.mie,
Incrcbe in pH indbals incrcNe in inorgeic hatlar, The pH ofwarer sdpl.s vdied
Eon 7.21 - 8,55 &d ws hoE or l.s alkdine in narw. In rh. prcsar srudy, 1h.
invcstisated sites such s ,abba Daud Zai sils I .nd 2, Hdicnod, c€ndai B,idgc,
AdiD, Az Khel &d Pabbi vbich hd pH lzlue bct\'@ ?,8 ro 8,5 sd rlEF sild
had high number of sp€cies s comped to o6er citq, Nishat (1998) sinilrty
(poRcd thc cllcct of pH on smc al8ac. Sh€ obs.ded rhal $ilablc D}l lavour thc
gtuqlh ad al$ s14r€d thlr celt division gct reladcd in low pH, The Esults atso



srEncth.n€d Mos (19?3) who obenrd thar low pH is hmtul for lhc sovlah of
dcsids whilc high lcvel of plt a@lmles lhen Bowrh. The prcse.t findings e
funher supponcd by Gough (19?7) who ob$F.d thai Cio$.rira ed Cosnoiw
we favoured by suitlble pH.

Total diselved soli& of waid afTecis ihe g@!1h aid dislribulion of als.e.
'flE prc$t invsrisarion indica&d rhar r[c la.l of TDS w6 quirc suilabL fo. ||)e

8re*th md dkhibution of dge. In rh. pEsnt study, the sdc rclationshi! ws
ob€ru.d d wnh incrca* 

'! 
TDS, algrl sp.ci6 inces.d. TSS 3how $e 6rio of

tobr suspendd elids h wol.r. Thc hish.r vdue of lot l sbpsdcd solid. indicatcs

the high conccntration of non living paaiculat$ origi@r. s Grchm.nli d{ilrd
s€lts, cl.y, mud, orgeic naner e& e pres..r i! the *arcr. tl incEs. lurbidiiy of
walr, R$hakai M&dm had les{ nMbo of srEcies in p,€senr study in auumn

s€en *hich mieh b€ arBibuted to prc$c of hieh torrl sp.nd.d sotids vstu.
(902 ne/L} Hig! turbidity d.crcscs li8br pen rBrion od oxyscmrion. This caws
JcDru!*d spej* sowltr.nd nopulltion, UC(r5 - t55 den_l)shos elubtc sltr in
wate. body. TIE opiin@ mounr ofEc fgvoN thc gb{Ih od dishibuton ofalgrl
specics, In sunmd sason, the hid valu€ ofEC along {ilh high ldp€rarue mishl
have b.6 hanhfrl for nhy spei*_ Athouell in thc stutty rh@ w6 positire
corelat'on betw€en EC 6d algal spccies %age in winrer while in spring hd autumn

lhft ke wql art.tion b€rsm EC ad nuDbd of srEi6 w]Fl@ EC in spring

md autum ws nearly equal b rhe EC of winier Fson, Resulb cooBro.d with
lhos of tEddi ?r ar @005) who studied dd conpaEd cond@riviry of fEsh wr€!
wilh r inc wnrcr in rclnLion wit6 ,lsat no.o. h was obscrvcd thqt arcs6 Mlcr had 45
species Mlh optinuo @nducdvity in compdison to nuin€ v.i€r which has 9

speis vith high @nd@dvily. Thc satiniry (NaCl) of sllmd tun 6 hish whicb
vdied fmn 0.3 4.5 ng/L) s @npared 10 orl€rse@ns which ws,or suilabtc for
thc nMb.r of sreica. Thll is w[y, ihcrc weE lcsr nmb€r of slccie in fic
sll@a fts o0Er sees. Tne @sltls e simnd ro ihose of Hdmam (1969) who
ob6md dar small ahount ofN.Ct poborc thc gre*li ofdg& whitc hisn vllue
caB grorrh retardatioD. 'l1|€ 6uh @ fuder supponcd by raahd .? zt {2ool)
qho concluded rhat intc!rction berwen sali.ity qd nil,os.n aftectcd lh. $rucluc of
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bdthic alge comoDilics ed sde M lluc io the pEsent cs Tle i.c.esing CO,

(lt0 186 ppn), NHrN, (0.17 - 3.? ppm), nitde (0.2 - 16.5 m8/L), PhosPhatc (0, -
17 ns/L) dd @lcim haid@$ (42 - 1160) incr*d the nMb* of alcEl species.

Lc$di (2002, 2005) ds concluded that hish CO, corknt, trndcs, phospbatcs and

calciM h.ldncss ged.rally enld.d the .lgal speis !d $ppon th. ptlgl
findincs, coldmo dd Eord (1983) md Reynolds (1984) also sialed rhat thc

prc*n c of calcim, carbon, oxyss, nitnga od phGrhod wE e$nid 
'n 

fr6h

ster for rhe grc$,6 of plaits, All thos sitB *hich had optimm levcl of nuidals

suppon.d high nuobd ofspei6, C.ne@lty, the rcsulb e also sihild to rhos of
Bolc ed Lund (1974) *[o ob6.dcd th.l lh@ m a rclatioDship bctrcd bieh

phosphate contcnts od algal go\,'tn. The p6e.r indinSs al$ &€ inliDe wilh Kalin

d ar (2001) wno obscded rhat rhft ws di@r rcladotr b.tw wald vri,bl.s ed
phylophnklon coomunity slruclE od th.i of torll phosphoN and Nnic 6nt6ts.
Bemhad ur zr 0004) fldhtr give suppon ro rle pesnt findings lhar alsal bionNs

ely qspond.d positively to dichEnr eit[ niEogcn ad phosphou. ln rhc

prBenl study, the moul ot SOa w€r€ tighe! ih spring (162 ne/L), in autumn

(106 nsn.) Md wi cr (103 me,{-) as conp@d ro $mmer s.@n qhich k low
(68 ms/L). fte nmbq of aei6 wE gclqdty ajf@rd due to Ih€ pr.snF ofhigh

conknt of sor. TIB €us of les number of sp€cies in sunmer sedon m pqlup.
nay be de ro lhe low rde of sdphdB 6d ligh rdp€6tN, Sinildlt Suim and

Ali 0986) obseNed the low supharcs prcmored the goMh of alga!. A nc8ltive

.oftlation b4*en BOD md algal sFci6 M ehived in pB.nl sludy, The BOD

vnluc in lll rhc invaslisaled sn6 durins sprins. sunncf, aurmn
wcrc vuricd lion 20 7l NrlJ. 14 - 93 NTU, 15 , 55 NTU and t8 - 70 NTU

BF.lively. Tn nubd of sp€i.s q4 in high in aurum bea6e of lN t.vet of
BOD whil€ rhc nunbci of sp€cics in summd $ason rce in low bccaw of high

Ierel of DOD, HiCh BOD indipatd poor oxygcf, in the warcr. Siditdty oxygen

dsEes wilb higb tchpenrlr€.

TIE present study showed the wat r qutily dilleEd do.E rhe siles and

tus. The hter bodis l@red d Jabbr Dad zai l, Hdichand, Jcndli Brideq,

,{din4 Rshalci ed Pabbi wrc dccp wilh fai Ming ed pe@i.l wler which



llt

h.d supported norc sp@ics of Cbloophy@e thd sit s likc Jabba Daud ai 2, Y&

llusei., Umea Kld ud  z Khcl sit€s had shallo{ slow luing ad seen.l
wald. Sone sits such d Jabba Dtud z.i l, Hdichmd, Adina &d Pabbi v@
locrt€d ncar 10 sfilements that wrc polluted be€lsc lhey rcceived domestc Efs$.
tn such sn s Cyaophlce ud Bacillaiophyc.& Bft moE pllEl.nt ln snd ftc
Und Khb dd Rlsh*d Mardm bad l.$ lMbcr of sptrics prcbably due 10 the

cemented floo. of the qter body. All w er body that deiv.d pollut.d md

poisonos inilue.is di$hrgcs liom indurid we hiel polluted bd had high

humber of Cyaophyces€ widr g.ncrally low sp€.i€s div€6ity.

Chlorephyeae w rh€ nosr domiMt cl6s in the sllrdy be@& il the lais€st

cl6s of algae, gcn€nlly foud in a fi€sh Mrer, videly dist ibuled dd oeu
pmtically ev€ry where prcvide.l fobd lidr ed moistw @ avnilable_ nr mid
rcdson of ihe dobinancy of 8En .lga€ @uld be $e optinum lemp.latw, high Cq
valoe, NOJ. lotal hddne$ dd .alcim hddne$ thlr as.€e with fhdings of Lesh&i

et al 12002,2003), Brcill.tiophycca€ was nexi wllftprescnr€d clas. Tnc maionty

ofsD4ies reponcd in this clss aa epablc ofelowing in vdjcry of habilar, both in
frcsh ed soh w.leB 4d cvcn on drmp surface ro plankronic conditioc. tbc esutls
arso sinil& with la&di et. 01 \20M\ who slarcd that low satiniry dd lov
l€mpedure provid. the chmce for the 8ro*d of Beiltariophyc€le, The lindines

Ee tulther srrengthened by !dd.y (1969) havins rhe sa@ Bults like nc.
Cydnophyceac Ms ncxt to Oaciltoriophycc* in lbe prcsenr findings md ecneElly
foud in lDltut€d uei The rcsulr! agE wirh t gald .r a/ e0O5) aid pand.y

(1969) wbo stated lhal blu. sreen al8!€ wer. domin.nr in sMn€, ed pollurcd mter
TIE fndi.gs turd.r st €ngthen d by Anju dd Husin (1985) who ,€Dorre<l l0
species of Cyeophy.eae fren pollurd londj of yd !{usein, Xathoptryc.@ M
thc l@t rcpr€snrcd cl6s ofny siudy ed cvs ab$nt in *inre. een which ag@
wilh Allorc (1930) ploposld lhal unlike orher classcs, Xethophycea. was nol wll
sludi€d &d theEfore, th€ clN is chmclqied o.ly or ln. basis of chehoDldl
t'gmehlation, ilagellation and resene food mar.rial. Like Xmthophycee,
Euglenophy@e b g€nenlly rhc l6t cls of hy prctut srudy be@e il is

usudUy found in lrcsh watd foru oner poducing water bloon in ponds, pooh ed
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fak*. nE sp6.i6 lil<c Oscillotuia @ikalis, Otci otdia lqn6a, Oscilatoia

priftap!, Oscillanna knuis, lchwthq tutkdisina,ftagildia cdptcird. N@l.ula

crtpbefuat 8d ,st"edm llru pF*nr in thc Mlcr body indica| rh,t fie Mt4 is

pollut d sd @ not b. ued for drinding purpos.



GeDer'l Conclusiotrs

The presnt study sprcad over 2 yeds smpling ofllge &d wdrer s@pl.s in

four d le@l scMns in Pcahaw ValLy, Bd.d on rhc pr.snr fitrdings foltowing

ee.ml @nclEioN e.l 
'4omnotbrioB @!ld be dtuM:

1 Th.c wre 239 splci6 in ell rhat belonged io Cy@phyc@ (42 stsies,
12 gci@), chlorephr@ (94 s!ei*, 32 s6m), BtuiUdiolhyka (86

sneics, 19 scncn), Xonthophycerc (6 speiss, 3 gcnc6) a.d
Eul.noltyhe (l I spei6,2 gcicB).

2. S@nal dbtriburion showed rhal autumn se! had thc ndiom
nunber of spcci€s while sume. the teasr.

3. CNorephy@e rppeEd to h€ rbc nosr rFe$nted d6 &d
xethophyc.ae d the lesr Eprcs.rd.

a. ew spitosna lr2 ssjie) ttd N@telo (t2 v.i.t ecE rh. ms1
Eorded dunng sunnr &d aurum ssons rcaFcriv€ly.

5. All the clss sE pr.mr in aI lh. i.vcs:dgal.d tud exccF
Xanthophyceae ehich ws abeni durinS wioaer seMn.

6, Majonry of spmi6 litc Oscilato a animtir, Osi ahna fomosa,
O$illotoria pti,ccps, Oei arMa t.suis, Mefishopedia purctata,
Basicla.ia nnsa, Spnogra retilotuts, Utothri, zomta, tch,anthes
nitutissina, Anphora @atis, Cecotuis ptaenlrk Crnalopl.ta solea.

Crnbella vehtricosa, Didttua hceps, Fla,itatia capuiha,
Qokphouna otiwen, crrosisna scafuoides, N@icura
crtpto..uhulu, Nuvhutd ptntructa, Naicula tu.tiosa, Nit^chia
vrni.tlaris, St.e.trc tlm 8d ,,s/€,a @6 w€E highly distribuLd 4
they w@ pl.c.d in @.st ncy ctN V ,!d ry.

7- Wql4 dalysis indicst€d ltrat $e@ wrc si8lificdt differenes in species

&d some ptuGid sh s &6r.ntuE, nlbidiiy, tolrl suspcnded soti<ts

rnd nn'3tusnu ri{r$s ctc ir ditTcrcnt sudlns,
8 pH. almosl remincd rinitd rh ough our the yed.
9. TDS, Dq Po4, TSs, NHjN, mrstresiM hardnes ralm.i6 had hish

ancenlralion in aulLlm seasn rhan olhcr Fasons,
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llE

Catddo. dlrd! idi.cd rtd 6E a! pqidvc rddddip ofd8d

aEdd X wiA ii.G.i!g Icv.L of ID6'.ltrINr, Bq cor' l,Io3' PO+

torrl trdtr.' 0d c.rd|n ffi!1
Ib! r! !.tdvc ..ddnio6 tlaF EOD rdNal el6 ||td rp.d!!.
ft. typ. of tr& tody la ud!& polubd ed dd {ft..d tlE dg.l
Oo.r ad qdtly ofxdr.
Ttr ov. .I r{dd $diq r!!.uld to b. b.si., n|lti@t ridr !r ftbb.
D-d zd -r, J.bb.Ihd Zi -1lLddld -3, G.|rli &ldsc 4 Y!
H'ein -5, AdlI! {, Ar Kh.l .9, lEbbi -10 dd lulderr lod !, Uff.
(1r -7 & Bi*ti lid6.
ft. typ. of rle.ie vctcd {irh 1l! 3.!rodd !rf..r lrfth in lle l!l.y.
S4odilly,rb.t d!.1ftd!.IE@!.htua.ittb{rti.yof rG
thd in 8ov!!rd t!. drtthnio! ofQccL..

ll,
IL

13.

t4.



Ga*ral Ra.odrar&tlorj
l. nrfra rbdy ir !..d.d to od6 fr. @odog .tr@ dS.t tL.ould t

u.d . food er fr6.., iitoia frcr o. irirg rod ..oloric.l hPortr4A
2- Al6d{b nlqudy di*itdi.n of qd6 v|' d.tl[h.4 y.r ib6 i !.cd

ro &t .dirc proditdviy of dcD of e.r r,!L. bodis .t Fi@!y .nd

3. Th.c ir n €d to dQloF rlg.l food cr.in fd bctta uiit rdaldlry of cn rry
low i! |i.-.$riic ..o.ye-

4. Sinila! !tu ly @ rcGd€d to b. cxplldd io ot!6 elr.a bodi.6 in rle V.lLy
lDadt lddi.gd d! 6M$ofdna

5. Soil aroudt tho vrt r todL. b. .El)Ed for ftlt- a$l.tjnid !! thlc
na6. ect lnc qrl|nr ots,c. hdi..6d.dad ds3.

6. Sdl! inpo(i.d.ltE $ouldbc erllr.d ftrlh !!.red.-r drr!.
?. LldiodiD of dSrl t d.r .F-nty @tc @ do6.. &dld h.
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Systematic Account of phnts

G€ur. Oscilhrori. Vruch€r 1803

Trichon6 ub@chcd, cylirdric, qithout 4ident sh..ds or morphos j.tty,

elirary or in ao@$ mass, sdight or vuiousty cw.d and @nroned, etutin s

a,pically nudowed, leminul ccll b6ded or cslypr€t€; ell @nl.nls homogc@u or

gmuld, color wiablei plsb ofid edribiring osciualing or gliding novenents; end

elh oncn ob*ue in Flgmmred oareiat.

I. Diaheter of cells 4-6 um ------O. asqdhii
r. Dideter of c€lls 9- 10 m --------O. ortuta

I. Dimetcrof @lls l0-20u --------O. t6cta
2. Ccll d'@der I 0-17 m ------------,-----------------O. cwtc.ps
2, Cells di.nctcr 16,60 un ..--------l-------------o prin*"

3. Trichons 4-10 M boad- ----------------------------- O. tenuis

3. Trichones l-4 un bmad --**-O. aninalis

4. Apical ell with thickeded ou1.mmblfu-------A lt d,
5. End cerr co.ical ---..- -------o. lomota

Ddcription of th. Spccid
Otillatoria uintlit C,L Agtrnn
Tifa.y.nd Brillon. 1952, P,346, PI93, Fie, 1079,

Cclls 34 x 1,5-5,0 un, noi greulat. al cro$-wallsi irichom6 straighr, nor

@nsiict d al crcs-szllq rzpering &d rcm.whal benr ai ihc apd, e.d eI acutcly

mu&d, fomilg hlue-glh sggrcgarcs.

Sites - 2, 4, 8, 9, Spn.g, Sum€r, AutMn, Winl€l 2OO4 - 2005.

Pl.l08, Figs.17.18,

in dinmctq,l-5 un longirrichom€s fominsan expa.dcd



142

bl@-erccn planr nNi stiaight for at last a Donion oftheir l@81b, twisLd dd rnuch

entangled. $arcdy tap.dng lo fte ap.x, aPical celb brcadly ronnd€d, not capjbrc,

Sites - l,5,6,8, Spring; 2004.

Tifldy ald Bnnoq 1952, P.3,16, Pl. 94, Fi8. 1084.

Dcaikdhdy, 1959, P. 22, P|,40, FiC. 15

Prescoq 1951, P.487, Pl. 109, Fi8. 10, I l
Cclls nryly quaddte, upto % as lorg s brcad, 2 5-5 @ lory; fiall$ blue

urccni lriclnmc sknighr, slishlly cons$icted ar lhc Noss walls,4-6 un b@4 bright

bluc-gr*n, alldul€d at &e dds dd bc.ti $ncdms slielllv grdula|d; cnd c.Us

n6rly obtuse, caltTtam sbsl nol6Pitaic,

Sires - 2, l, 5, 6, ?, 8, 9, SFing Sl||rr@, Auhrnrr l,lirr.r 2OOl - 2005

A rr.ld (Ku.td!g) G.nolt
'l ifaony und Biilton. 1952, P- 142, PI. 93, fig. l0?8.

Cells 10-20 x 2.5-6.0 Ml gmnulat€ d crc$-*€ll, wilh half_rcuoded' sliSht

capiL.t o.l alls with thict outd mefrbimq lrichooes stEight of lwhled. slidtlv

@sirid.d at crcss-walh, sligh0y n@wd apicallv, d.eP blu€-ercen to diny olivc

grccni mass.s sl4l-blue, shiny, lhin, slimy.

Sils - 2, 4, J, 9, | 0, SUmq, Altudr Wintd 2004 - 2005.

TifTanyandBritton. 1952,P. 346,PI, 94,Fi8. 1082.

Celk 4-6 x 2,5 -4.9 u, codely Srsulate, with psudovacuolesi lrichon s

stdigllr or tumewbat bcnl, not @nslridcd al crcss-wlus, st dually ttFrirg dt $e

ap.x, frcooating or foming blE grc6 n$d in wale. or on very noisl soili cDs$
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{all sdnnlarq cnd @ll @nvq to bDadly rcunden, enelihe rcuic, o0en qpitale,

Silc - 10, Autuoh 2004,

Tifl&y dd Brftro4 1952, P. 342, Pl. 93, Fig. 1076.

D€sikachary, 1959, P, 206, Pl, 42, Fig. I I

AnjM, l98l, P. 83, 84, PI, l2, li8. 30.

C.[s !l-22 x 2-5 ulr C/auhr. d.b$-v!lls; tricnoncs uu![y stliAl,
ddr bhc-glen !o breM or oliv.-grE4 Nt coEtict d ar ms$lk. {itb breadly

reund.d cnd eus, wilh slighdy lhickdcd od.r mmtte, beohing blekitn blE-

grcd to brcM i. .ggrcgll 3.

a hi,netatiB'Iiu.n
Dcsik&hary, 1959 P. 225, Pl. 40, Iig, l9

C€lls 2-4 um in loglh tballN thir, ddk blue-grem; tichom.2-5 M brc5d,

morc or l6s cwcdl capecislly coNtricbd ar $e joint!, alex of tbc ldchome s16ighl,

or sli8htly befi, rcithcr llFnng nor capird.; apical cel mund ald olt?lra mne

TilIoly ad Briton. 1952, P.142, Pl. 93, fig. l0?7.

cclls 9-ll x 2-5 un. cnd @ll rcundcd. nor @Dilalc ond *nhont dlypiE:

lrichone apic.lty rwisred, co.sficlEd ar ccawa]k, d@ply bl@-gEn, beomilg

vcry dsk bl@.erc.o to blackish ereo in legrc8hal6.

Sic - l,2, 10. Sprin& S'tmer 2004.
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D*ikaclury, 1959, P.222,ll- 42, Fig. 15.

Adum, l93l, l, 90. Pl. 19, Fis. 225.

Cclls 4-10 x 2.5-5 u; @4trictcd at thc crcs-Mllst $netlm6 only sliddy

of which {c g6oular, tichones dgsrc8aLd to fom a blueer€o mas, som.timca

b€@nine sattcrcd &d app.ding singly mong oth.r algrc; apical c.l! convex,

sn6lh Bd no! capilale; oulr n nb!@ emctimcs slid y thickoed,

Sit€s 1,2, 5, 8, 9, Sprine, Sulmd, Aunmn, Winlu 2004 - 2005.

TilEny dd Bri on,1952,P.334,PI.9l,Fig. 1080.

Desikrchary, 1959, P, 2l0, Pl. 37, Fies. I,10,

Cells 332-80 um in dimelsi 48,7 uo long no1 corurrid€d at the cros$Mlk,

vhich @ noi gBduld; @ll 6nre s de@ly Sr.nubi tichoms elit ry oi lossly

€dangled to fom 3mdl noadns plat nr'ss, bl&k sH ir @lou, uichom* rcry

dieldy dd bncfly rap.dng a1 fie ap.x; lpicil ell s@Uy nol €pir.E $medm6

very sligblly so,lhc outc! n€mbme brcadly ed sm@dr

Siles l, 3, 5, 6, 8, 9, Spring Suoer, Aullmn, Wint€i, 2004 2005.

C.tN: GoDpb6pb$i. K!.rzi!g 1836

A globGc or ovale @lony of slobulu or p)rifom ells mgcd singly or in

p!i6 a1the.n.b of gclalinos sFetb whjch ndilrc Aoo a @mo! qr.r, dE cells

al the penphery of a colorl€ss, mEilasinow .nv.lope; individu,l shea$s of lhc cells

Guarly @nflu.ni Celb li€ side by sid. i. paiB for som€ dne. Thc division is

a.@np6i.d by. foikids ollh€ rrolk sr bs. ofc.ll, which thN fofrs th. rodiatinS

b@chcd slalk of the colony. IlE cells, cspecially in sn€ sp6i6, app@ h€an-

sh.ped balue fi$ion b€gic ar thc ouGr, frc pole of the @ll, yh.t@ division of
thealbcn dcndof thccell isdelay€d.



145

celk 4- 12 {m in didetd ptrifom ot

C.lls L5-2.4 u in dimeter, spberi@l

@dtre ------- -' - - - C. o pon i n a

or emewhal Mifom -'..-c;. dcrJnir

Ddcriptlon ofih. Spdi6
G onp n6 p h a rla ap hl 

^t 
Ktevitg

P!!gr, 1951, P.4?2, Pl. 106, Fig,5,

C.lls ,l-5 m h dimcr€t 8-l2 m long elb pFforq or @r&tc in sLecs of

division, .fugcd.r the psiph..y of . globulu and audly widc gclatinos sh.dl\

ed al thc o.Le of sro Fdi.ting gelarinoB !n&ds.

Sile- 7, Sprin82004.

P!!gi! 195 I , P. 4?3. ?1. 106, Fig. 9.

cclh | .5.2.4 un in dim.rct; @lls sphdical oi em.line tnifom, .@g.d
clust 6 oa 4-8 n ilidlals !t llr rrdr ol l'uc r{l.tinols sEnds, clsls al emo

disr.nce fbn onc eorhcr i! @pioa geladnoB drcloFs.

sites - I, 5, Splin& Autlfu 2004,

G€ r: Apbrboc.ptr N.€g€li 1848

A globule, ovate, o. $nctincs & anoryhou @t gelalinous md fn€_

noadnr. ii vhicn sphcri€t ells arc usuuy widlly md denly distribulcd thtoush

y.llowish or hyalirc, hmogdou @lonid nucilage; individnal ell sboths not

eviden! elh ono in pai6 d a Gsult of @.nr divisioni.616ts honog.noB or

iDely gtuuld, palc-eren ro brieht blucg@n,

l. Cclls mosrly 2-l M in diuetcr -----------*-----------A tichtetlatu

L Celk hostly l.5-2,5 b in dimeid -----------------.---4, elachista

L C.lls 4 -- 5 m in dimer -------4. gt.vlllei
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Deldiptioo of lb. Speci.t

Apbohocdpsa dc,t $.llicrnlmu
Tiflany od Britlo!, 1952, P.331. P1,90. Fi8, 1046.

Cclls 2-l m io ditmelq, sthlricd, !.!tld!d or cl@lv aggFgat d, blc
ga or )!llow4r..q hooog€@u or sliSldy Mlix bvtlinc, homog€M$

f@ing in.lcfhiL blu.-8ctr $rata on $bm.r8cd s!b-nar€.

P@r! l95l, P. 453, Pl, | 0 |, Figs. l0,l l
cetls 1.G2.0 M ir dideter; @loniB owL oi globos, nt{@ndy iftedar in

shap€ up to l5O um in dimeter; .ells sph.ricsl, co{ded wirhh a hvalin @lodal

mEilage, ofter with noy ells in poa,

.4 gai rri Rd.rtodt
Prc$on, 1951, P, 454, ?1. l0l, Figs. 15,16.

D*ik&hary, 1959, P. 100,?1.2l Fig.9.

wtitfod ed SchurEha, l9?3, P. 128, Pl. 50, Fi& 23.

Sb!!ed, 195, P. l8, Pl- l, Fi& l-

Celts 3.8 - 5,5 !n in dialrElq f@-lloEring @loni6, enrctim6 o misr

loils, sphe3dc.l, ineguldly shap.d; @lb it pdB, in erclps of fou ud crcwded, or

$litary, ev.nly dispeBed thbugh coloutl.t nucihg., blw-8r*n, wi$ peudo-

vmoles: @ i! th. ty.hoplarl-ron ofser.! lobcs,

Sird - 3, 9, spring. Autlm 2004.
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Genust Lyqby. C.A, Agrtdb 1824

Fitmentos, @nposed of a uiseriaic, unbdnched irichome of cells 4closcd

by ! non-gelati@6, noE or tes fim shcdh; pla.ttonic 6d solilliy, or aggegaL.d.

lomins c anglcd 
'rl,ss 

on $bslr.r6 q intcmingl.d mona olhe..req ehe

ip.ci4 spi.rlly @il€d; nicbom tusdy cylindri..l tbtuoetbl|r &d tlpdirg vcrv

slighdt if al dl, lowdd {!. api6, elicb e lMUy mt ePftare

L Fitm€nrs 20,24 M broad ----------------------------------L. birAei

I . Filamenls 8-23 m and solil6ry ---------.---'----------L @ttudrii

l. rrihmenrs lyingpa6llcl, foming rufts ----------'.---.------L. riylorll

2. Trichoms 2.&1.2 )t 2.0 "6.5 s -----------------.'L vrsicotor

2. TricLodes 2-3 x L0-3.5 I ----------------------- L diAuetii

2. Tiichons up to 200 m long ---------"---------L pnltsiPho"ia.

Itd.riDtion oalhe SlF.i6

Lln$rt '6'wnLiibEu
P6or! 1951, P. 499, P1. ll I, Fig. 8,

C€lh 2.t5ud in leneth, .ot constridcd al the cress walls; pldls rggregrlc4

cnlangled, foming exle6ive lay6 on subm.r8cd slbslrates or upon moist eanh dd

stones; som€dmes becoming lid-fl@tin8. Filments vdving grcadv in di@etet' lG

26 un wide. Trichomes 8-28 um in diqnclci. lapedng a liltle al lh€ apices, vary in

shape, conic5l, tru@le, ot $newhor c.Piiale. Sheolhs fim. b.oning ihick ned'

loncllorc, lnd dis@lorcd lnh asc.

Pc@( 1951, P.499, Pl,l I l, Fig,9,

C€lls very short dd dncifod, 3-? m lone; pldts elikry, pla.honic,

edftrd mong qater bloon orgeismi fitmdn$ straidl, 18-25 m in did.lct,
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wilh msy hodoeonia who aged; sh€aths thick sd fim, nol lmellaled, flt€ndi.8

far beyond thc apies of the lrichoDcs, which d broadly rcunded; triclDnc 20_24

M in dim€ld, not @nsiricied at the cross *dlr.

L rrrrrii Dmu€t rld sinckhnd

TiIIoy sd Britlon. 1952, P. 339. Pl. 92, Fi8s. 1063. 1069

Cells,L? x 2-7 m; etdulaLi trichohe, blw-8!4n, not apicallv atbnuted,

not @strictcd at Nsewalls, obscsly lm.llos., colorl4s, baoning ble wilh

chlozinciodid€; film@ls €longdte, paftllel, foding exiensive blue-gr€e.,

p.tricillat€ dd hdiale ftrfls: gde.ally atlach.d, looetines flooting.

PllMn, l95l , P. 500, !1. I 12, Fig 8.

Cells 1.5-3-5 M lo.8; apiel c.tl .otvex, s@ln; plols sli'ry or

cnlangled, sometinq fomins budlca, teqrcillv ldnding to and 8ro*ing oul frcm

filmcnlou algae which have non-neilagi.ous sttb; filanmB uP b 32 M ir
dinmctcr, shoalhs lhin; trichomcs 2.5-3 um in di.melcr'

L polltiphonide FrNy
I)sikacnory, lt59,P.237,Pl53,Figs.4,5,

Cclls rA -r4 s long 6 bdad, c6-*1!ls lisible, not Etuolaled; c.d ccus

convcx, nor @pirate; filments srraight or curyed, si.gl. or in budle, epnPhtlic' up

lo 200 m long; sb@1h v.ry rhjn, d.lic{c, @lou s, irichme psle blFg@n o.

violet, mnstri.t€d a1 thc crcs-walls, .bout 2 M brcad, aPi6 not alt€nuled-
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PG@tq 1951, P. 50.1, Pl. l13, Fig- 4.

Cells 2.8-3.4 M in ditmcr.r; filddts 3.5 M in dimel€4 Planb foming a

msous €xpdsion on subdergcd objecq bdoning dclached aod loatins Iildoa
nuch cnLngledi trjchom6 not iapcring roward fic .pics sd not conslrided d tbc

cros *dlls, which qe no1 grmuls..

Sil€s - 2, 8, Sptin& Autjm 2004.

Geru: Ptomidlun K@t ltrg lE43

TnchoG uhruhed, cyliftltic, dcloscd bv vlrst g.latimB shdrEs,

plni.lly or whouy 6nnuen! wbo.d., m1 .nlo..d u lhc !pie; pldl l|B aqulic

$ba.d.l, @npo$d of Daily p.f,dlcl or d.Mtv int rmvo trichodEs' geraally

foding e.xr6sive shrum, @ly $lir.ry;.p.x lsous' ercdmB 6pnar€' ono

L Cell lenstl noE the 2 u ----'----P tuu'

L Cell l@grh l€s lh& 2 u ------P Jb@tarn

1, C.lls lenglh norc tho 5 ---''-P. inndatttu

2, Cells 5.5 -9 0 u b6!d, gcn Elly aq!.tic ---------P "ttu'm
2. C€Is mo€ or l.$ coDiql --------------------------P. flactte

3, Trichob€s I 5-2 5 m b@d-------_--'-------------P pt4naeil



150

Dscription of ri. Spc.i€

P h o ffi id i M fo E o I d t t h C ofr onl

Tillmy and Briton. 1952,1- 348, PI.95, FiC.1095.

Celk 0.8 - 2.0 m long.bou! 1.5 M b@d; not gmubi€ !t mswalls:
lri.homes bent or twisled, corstricied, not api.ally ndoe€4 ad cclls mund.d

{ilhort slypth: sharhs son. Dimu€nt inlo @ morphou nM$, @lorlcs, nor

bluc with Chlouirciodftler pldt hN lniq tut g@n,

Sitc - 8, SprirB, Sunmd2004,

P./usir. (Mercgh) Gomonr

Desikachary, 1959,P.253,Pl.44,Figs. l-30.

lEDy, 1933, P. 86, Pl. 22, Fig. 6.

Akar, 1990, P,25,P1.3,Fig. l0

Akllaq, 1994, P.20, Pl.3,Iig.5.

Cell 1.2. - 2.3 m br@4 @Us n@ly qudrate, 1.2-3 u lone; lhallu
h@ilasinou; lmcllat€d, ycuowish o. bbMis[ blu!-grcn, sh.dh difilBnt
trichom€s morc or less flexuoN, entangled oi ncady pdllcl, distin€lly mnstricted ai

lhc 6$-Mlls, scpra not ersulaled .r rhe etuls, dd c.ll &urean'@l, *itholt

Silcs - 7,3, sfJring. Summcr 2004.

P, lnunrlatun K\crzitE
Tiffsy od Briiron. 1952, t. 348, Pl. 95, Fig. I 100.

NatEcd, 199, P. 20, P1. 3, Fi8. 7.

Cells 3-5 x 4-8 m; $auu blE-8@o; g@uld. at crcs walls; fichonca
gcncrally slroigbi, not capitale, blue-ge.; ed ells bmattly corical; 3bcarhs thin md

difflrcD! bl@ with Chlo@irc'odide; plant !|s nmbl@q blrc gr.a ro bl&kish
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Sile - 2, 6, 8, Aulutr, Wint r 2004 - 2005.

P, pu,pur.wN Comonr

D.sikachary, 1959 P,262, Pl.44, Fie.4 ad Pl,45, Figi, 1.4.

Cells 2-4,5 un longi dcdly qus.drat. or up io ncdly two tincs longer lhe
bioad, thallus @npacr, Iearhery, puryle to bouish viol€r; rrichooe stro.gly be.t,

€ni.!gl€d, no1@nslricted at thc cb$-mlk,.nds Nt attlnwled, 1.5-2.5 m boad,

dek vioLt; sh.aih moE or les dimucni, not.olou.d violct by chloo-zineiodide;

fts'walls mlcd by ts 8tuul.s on eirhq sid.; .nd{cll oudcd, calyptra abenl.

Snes I, 10,Spnng,SLnmcr2004.

liffa.y sd Bdnon, | 952, P. 147, Pl. 95, Fig 1088,

D6ikachary, 1959, P. 259, p L 43, Figs, I 3-l5 ad Pl . ,14, Figs. 7-9.

Ftmy, l9?2, P. 88, P | . 23, Fig 4.

I&is, 1982, P. 102, Pl. 3, Fig 5.

Aknah, 1994, P.21, Pl.I, Fig. L
Crlls 2.5-5.4 m lonS; up !o 3 rim6 long.r ihb boa4 lhallB pale blB

ei@. lhin, ncmbtuoG, crp6nd.d; t ichonc, 3tdight or dishlly bd! .lesely

ent nsld, sliehdy oNllicie{ at thc .r6s*dk, atloutc<l at thc ods, I -2 M b@d,

pale bluaer.@; sh@th lhin, difnucnt, coloEd violct by chlorzi@iodid.i epta not

smnul.led, cross-w.lls not ommonly visiblq cndccl I dcuic-conical, slyDtnabschr.

Prceot, 1951, P. 496. 11. 107, Fig. l8,

C€Us 69 um in dimeler,2{ um lons film.nB fomi.g e expmded, thin

but fim plsnl nss, cith& floa ng or ddbcrcnr lo a subtnt , dek srcen or bomish;
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tichones srr.i8hl or cwe4 biefly tap.rcd .t thc apex *luch is cacdi shclilE

slicky, distinct fi.ally bu1 b@ming @nflent eith the nuitage of lhc plei nds;

apic.l ccll capitdE, wilh ! tuud or conical calyprra; gduld al he crcss qalh; c€ll

SiEs - I , 2, l, 4, 6, 8, Sprine, AutMn, Wintc! 2004 2005.

Gctru: Spirulir. Turpi! l82t

T'ichohcs uni@lluld d multi@lluk cylindical slElh ab*nt; loosly oi

dghtly @ilcd inlo a morc or l6s rc8uld spi6l; apex oI uiclDnc usully nol

attenualcd; cos-wlls if obscuEd: tedinal €ll rouded, *illout calyplra

l. Spirals loos 17-22 m di3tint -----------------------S lBissina

l. Spinls 1,25-2 @ away frcm 4h odrcr --------------5. flbtilistina

Degiptiotr ol lbc apeid

Pr6coq l95l, P.875, p]. I0?, Fi8. 17.

Desikdhart. 1959, p. 196, pl - 36, Fig. 5.

Trichom. O.? 08 m bro.d, bl@-g@n, 3piah verv looe bul rcguld, 4,5 -
5,3 M bo.di I?- 22 @ distdt Atrm a.h oih.r, e cells rcuded, obtue.

Sile - 2, spdng 2004.

.t rlrtz$/rr Ku.oiq
D€sil@hry, 1959, l. 196, Pl. 36, Iig. 10.

TriclDmc 0.G0.9 um broad, rcgllsly sPislly coiled, brisht blle_greco or

y.llo*kh, spidh L5 -2.8 m brcad, distance beiren the spirals 1.25 -2 uh
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Cenusr Micru<yttli Kuecilg 1833

Cclls sphenc5l or elongaled. sph.ricd, ellipsoidd or ifterildlv ovdaPping

or lor lik€ colooy, free{wimin8, oncn with athchcd ddghter @lo e$ elh in
homos.rcs @louLs, on n ditrudq n@ib8., individual dv.lops ab6.nr; .cll3

hclly wry &Nly mse4 celt{ivisior in dl di@lioN, saehllv trasEE in

elongdc ell5; gas-@uol4 ofi6 prtgt.

L Coloni.s clatbEle --,-- -------M. Mrcloe

l. colonies not clalhrate - ------M.Ionaqr@

L colonics sinple ----- -----M tu4lgik4tu

t'.rcrlption of lh. Sp.ci€s.

M i@ ctst it a tuCi no il Ko.oi"E

Pcs.or! 1951,P,456,pl. l02,Fig. 4.

'lilturya'durilton, 1952,l-ll6,,t'1.91,IiS. 1052.

Ddikmhaly, 1959, P.93, PI. 17, Fics. 1,2,6.

Shahen, 1995, P, 21, Pl- 4, fig- 7-

Cells 3-54. 5 M ir dideter, e ovat sphcdcal or iftguldlv lob€d claltuale

@lony oa num€rcus sphencd cclls; much cmwdcd wilhin a g€latinons mlrixi

colonial nrcilage byalin€ md bomog.nos rcl.ining a &ffrile sh.pei .ell_cont nls

bluc-sten, highly 8r&uln ud eilh co.spicuous pseudov&ules.

tt /6{{!e (witto.k) Kinbrc.
Dditehty, | 959, P. 94, ?l I ?, fi& I L

Cclls 3-? um in dimcter; @lonics reughly sphc.i@|, .llipeidal d em.whlt

clongatc or oftcn squish in optrc.l siiolr not clatlatc, win indisdncl @lonial

nlcilogc; sphdcal. witb B6-vrcml6; mnnoct'lcs p6dt.
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M. tuBin't (M...gh, Ktctzins

D6ir@b,rt, 1959, p. 8?, Pl- 17, Fi$. 3 - 5,

Anjum, 1981, P. 46, Pl. 1, Fis. 9.

Ad\ 1939, p.32, Pl. 2, I;is. 6,

Cells 3{ u h dimet€r| colonics sph.rical or iftgulaly flaflaed, noe or

l.ss lenliculs, sinple, mdgins of @loni.l nuilagc very dislinct, r.fEclive,

snciim€s sbalified; cells sphedcal, closely snng€d; gdvacoul€s pt*n! colonies

ccbu: M.dmoD.di. M.y.o 1839

Cells 4-16 un in didet4 or moF in tubuld @loni6 msed in a

homogdos nucilagc, g@6lly in fo6, !rugcd in singlc plee, nefloating, @lb

globoe, oblong beforc cel divi.ion, subsph.dca] and divhion, @ntols blre-gl€d

@ly violeos or Bddth; multiPlioiion by d'vision in t$! dir6tiom

pcryodicular !c,ll|e plee ollhc colony.

L Cells 3,6 m boad ---- --------M. Ela@

L Ccll3 2.5-3.5 m brcad - --------M. punctala

2- Thallus anvolule --- --M..onwluta

Ddcnpdo. of ibc Spei6.
Mei!tup..lL @toltn Brcht&o.

P!!sn l95t P.458,Pt. l03,rig. lt.
Cclls 4-5 un in diflmclcr,4-8 un long, sdiFisl oroblons, amnscd in
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nulliplc fmilics of 64 individuds; 6lony irtguldly qlailrdguld, fofting

*tmirc shcts wiih convolule mergr6, 14 M. in qidl! ed Nrally vhiblc to th.

Sites 7. 10, Spnng, Slllmer, Antwl2004.

tt alar.. (E!rcbb.rg) N.q.li
Pre*ou 1951, P.459. Pl- l0l,Iigs.2.4.

C.lls 3-7 M in diDerel,; 3oelLd @lony l0 M qi.le; 6lony of 16-64 ovat

or henirph.rical ceUs, v€ry rcedsly mgcd ro lom qudrugular coloni.s; c.ll

@ntenls bridr blue-ereen, homosen@u.

Prc$ofi 1951. P,4J9, Pl.100,Fi& 17.

Cclls 2.54 m in di@eter; ell @nLnts honogm@6, bluegeni a

Ecrangular plalc of 32-128 ovatc ells, uually ldsly mgcd, sodeincs in

omper groups of 4"8 individuals, thc gtouF widely spaated within a h@d

Siles - 2, 3, 4, 5, 7, 9. Sprine, Smet Auum, Winlcr 2004 - 2005.

Gdw: Ao.b..!. Bory 1822

Fildolou, msdy cEeanou, meh .irsgled dd encto*d in doDhoN

mcilag., slillry ed plsltonic in a fd ipeics, emetim* an4hed dd foming

filos &d ecladnou dp@ions on moisl suhnl6; irichones straiehl. flexlou, or

spirally coiled, eitlrr wilh or wirhout . shea$; bml-shaled, or cylirdriqli

h€leocysrs uslolly numeols and satrcrcd in lhc lrichon€. sphqical. ovdlc, ot

cylindiical; gonidio round, ovate, or cylindical ($netines elongale{vale), eiinc!

adj4e to or r.bot€ fmm 1he nele$ysrs.
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L Gon idial I or 2 rogeder, €longat lo subcylindnc----- ------A aequalis

2. vcgciativeellsb!reI-shoDcd!oshon-cylindic---------,,1 vryricfi

3. Trichomes 6-7,5 w brcad, od sall poinlcd -------------',4. Eelatiklcol'

D6.riDlior ol thc spsi6
Anaba.nd t.qu.lb Bo.s.

Pllst, 1951. P. 512, Pl I 15, Fics. | 2.
Cclls 4.t-7.5 m in djoerer, 7.6.8.5 !m lmg; emwhar qudntc or bml'

shap.d, irichon s stlight, tumiry a sall pldt md, or scat Fd @ong oth.t

alsae; lctcrocysis ovare lo sub{ylindric, 5,t8 um in didei4 10-15.20 un lonS;

gohidid cylindric6l, @nore ron the heterocysrs.

A. g.ldtlni.ola Gho*
D.silochn.y, 1t59. P. l93,Pl. 76,l:i8. 6.

Cclls 6-7.5 un brcad subspheriel, ap.x eute; !€refttsts 7_8 m bdd

sphetcll; sporcs in $ri$, aMy nDm $e hct tocyst, sphqical, about 14 um in

dimetcr; thallls thick, gelatinous; tricbom. nosily slitdy, sPi6ls densly ans8.d

and coilcd, not scrcw like, sonetin€s straighti

,.1. ,iAd.,i D.!i! .!d fr.ny3
P6@n, 1951, P.519, Pl. 119, Figs. l-3,

C.Us 7'7,8 m in dimeltr, 4-10 uh long b@lslEled lo shon-cytindtic:

wnn psldovacuolos, Hcle@ysls globose to subglobose; ?.6 un i. diam.lcr ed uP

to 9 !n long; smoller than lbe vesetalive colh, Gonidid boadly ovale; l2_150 um in
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Sites 2, 9. Spring, AutuM 2004,

G.bu. Ctsooccu N..gdi 1849

Cclls spheri€l or sub sDheri€I, h€Disphericol, !ftcr divisi@ in sdl 8rclps of 2-4

individuols, mhc ddes 8 16, rely single, in a gclaiinoa or mu@us nalrix shsth

of individ@l celk distinct, fim, ge.e€lly lamellaled, in some bonogeneous,

pcBislontly o! irsgularly brok€n; rcprcduction by cell division dd fragmcnaiion of

colonid; division of eUs in the dircctions, n,Mocyt6 @ionally scn,

l. Marimm diamet€r of cel, ircluding ih.ath, 50 m ---------C. turgi.la

DBcription of thc Spc.ic!

C h,o 6 uc 6 tud ld 6 N.eq.ri

PEsn, 1951, P,450, Pl.l00, Fig 19.

Cels 8-32 M in di.meter vilhour shoth. 15-50 u *ide including shelh; a

fre-floa1ing colony of 24 ovoid or hemisph.tical cells dtoFd bv a vcry wid€

hyalin€, dd lm.llatc colonial sh@thi cells biglt bl@_gren, odleols $nelimd

codsly srduhr, enclosed by individudl sh€a1hs,

Site - 7, SprinS, Artm! 2004.

Gcrus: aphr@lb.c. N&geli la49

Cell o$lc, oblone or subcylindircal, dcn*ly but evoly alianged dd

scattered lhrclghou1 Iilo ed copious mucilage, fomins n6ses which me onen

macoeopic and eilhs dmorphous or definit in shap€, fe_ll@ti.8 or scdenlary,

ionll|nnd rutuuriul; !!ll contnc citl'cr aruy, olivc, or bri4hr bluc-grc.n, ganul.r

blr no1 w@lsredi ell sh@ds indislinct ed co.lllnl *iih |b. hmogflsa
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l, Cclls?-1.5 um 
'ndimc -----.-,1 e^tat:tui

L Cells l-l.smindimele -------4. "Aulans

Ddcnttion orrb. Speis

^p 
honot h... n.h@iir a hLrcny 6\e

PEeor,l95l, P. 467, Pl.105. Fiss.5.6.

celk 2-1.5 m h didct r, ,L8 m long; ellip$id or ov.rc b snbcylindnc,

deNly .lmgcd within . g.talirou, morphos lrlN *hich is olive_gem or

broMjsh; c€lls of vrious shates dd si& within dr s. colonv, oblong or

polygonal wncn comprcssed,

Sn€ - 8, rvinrd 2005.

P6oft, 1951, P.468, Pl.104, Fi8s 2J.

C€lls l'l.5 u in dimcc!, l-3 5 M long; cll @nlsts Palc bluegdni cclls

shon{ylindric, brcadly roud.d at dre apies, d.n$lv &d evolv dislributed i' shall

ovate or sphcricul colonics, cncloscd by t @lodcs hlcilaee in which individual ceu

C.!u.: ClodqPt. K@Ehg 1849

cells sphctica!, 2-8 in @tonies, *ldm t|mv, sih . nunbcr of aneotnc

sp4i.l cnvclops, mlonies 3i8rd or ldy togedE. foming D exped.d n4i
individunl sncnths lamcllolcd or u.lmellatcd, ccll division vsrv rcSulnrlv ih thrcc

directioG, alb h l&ge @lonid onen wifi econdatv 6lonics'.tuged iregulslvi

':,(6ion 
lly {ith !J@ocyr6, ffieblinE APhM@aPs stgEi tqdes sith fid ftict

wlb ond fomed in a nMbd of sFci€s.
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L Cells up to 300 ud lo.8 --------G. ndgha

Clnuape mtsfu Kneatiag

Prcsn. 1951, P. l20, ll. 24, Fig. 13.

CeUB 30-70 mj m@1ly 45 m dimetcr,, seldon teger, dd up lo 300 m
diM.tcr; colonies spherisl or ireguhly a@ged, colorle$ or rcd or boh with

2.5 m. lhick crtrcle like shqth.

Silcs ?, I0,  ut0nn 2004.

Spiro5,n Lillq 1820

FilamcnB lo.s and unbarched, u@lty *irhom hslnisul difcrchliotion

bul sonctioc wilh rhizoidal bdches developinS ldeduy wn4 $c lilmehr comc in

contact wilh subslrale, celh cyliddical, sho4 |o veiv long in son€ sp4i.s' with

plec, md sooln, rupli€.t or colligare end Mlls, chmmaloPlDt6 l-16 stEial or

spimlly ormged, pdielll, ribbo! lite bodi6 cmb.d,led in lb. cttoplm' @h with

rcvcril ro m.ny, norc or lcst dislinct i't*noids, nuclcus entnllv Dlrccd slnPoncd

by sevdal sbnds ofct'topl$m whici leminatc n a p,too'd

Rctbrluclion by zyaole, aDlanoqhr€s, na.lhcnosFrcs akineles tnd

i.agnsrdion, onjugarion, uully sldifon, emdin6laleml; ube fomcd by

bolh epncldgia or by lhc mal. gm€largim b.foe mov@€nt of gm€t€s' zygolc

wdls hyqcd, with olilirlous nediah layci, variouslv colourcd' smootb or

Spiro8t/a is dE lt8csr SenB h trMb.t of 3p@i6 ud rhc nosl @mon of

Zygmeft.c@. It is id€ntifiablc in lh. field; by irs bngb! grc6 @nonv grew0! &d

ils slipp.ly hucilaginous lcxture.

I - Vcg.tativ. @!ls 23 -25 m in dideter ---------_--_---5. aequik@tiatis

l Vegctative ells I 5-24 um dimelr--------------------s .n intti
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3.

3_

5.

5.

7.

9.

2. Th€ onc chonalophoe f,*itg2 rws ---.--------5, .loeddleoldes

2. Th€ on€ chonalophone hating 0,5 - 4.0 tus---.----S. codsadd
ZySosprecompre$d----,--,.------------------ -S.crarra
Infl stion of gm€rangia cylindric - - - -- - ---- 

-- 
----- ---S rc. I a k gu I a d s

4. Vegetadveccllsshoa--------------------S scrcbiculata

4. v.8etaliv€ cell lors -------.-.--------------- s. najus.ut.

Chloreplaet $litary ----------------rs ?otrt4ltr
conjusltion scaruifofr ----..'..._ ------------- -- - - S fue I h bo I A. i
6. Conjucationla!€nl-----------------.------------s. gatlatu

6. Conjueation $alsfom -------------------..--- S rrrrdlta

Mcdie sFe *ill ycllow 

-Mcdiesporcevidqtlypolynor!hie------------_----J r@re6tr

8, Fenile ells cylindncd up to 70 un didetcr ---------t /wiarr'lb

8, r€rtile ceU inflaicd 44 - 50 w i^ dircrt ------.S niooPurctakt

v.gctltive @!l 32 - 37 um in didcl€t -------------_'-- S ittcSzlatir

Vegcradve ell 6G 80 un iI dimet€r --------_---=s tntda

10, Spo6 morc thd 29 M h dim.Lr ---------------S u,/a,ilit

V€geialiv€ cell ?O-80 u in dimetd .----------------'.'----'S etikflls
Vcg.tdive ell 90- I I 5 un in dimet r -----------'-----A elliperPoru

12, Vegebrile ells 2,L26 ud it diD.td 
----_- 

s 'i'a'l'r
12, Veg€ralive ells 2?-30 m indi@erec------'-.--- S pnctiltmis

ll.
ll_

Dsiption oftb€ Sp€ci4

,s ,.qlirdrlalit G.S Wet

Prc*ou, 1951, P. 311. Pl. 72, l;i8s. 3-4

Eena2000,P,21,Pl. I,Fig. I

Cells long cylddrjc, 23 - 29 x 60150 um; *ith plre .nd walls; chlorcplat 2

- l, wi$ crcnatc ndgins srl ldse pyEnoids, hating r ro I r,'i loN' oniugltion bv

tlbes from bolh gmetargiai the wiving 4lt b@ning svhnetdc.llv irfl.tcd'
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zygosporcs elongale elliploid to ovate, with broadly rcundcd pola; n€dis spoe

Sitcs - l. 2, 3, 4, 5, 9. Sllnm€r, Auium, rvintd, 2004 - 2005,

's' ,or.aard Trus!
PEscott, 1951, P.3l I, PL 77, Fig,7,

TiIIdy ed Bdnoa 1952, P. 1,16, P l. 44, Fi& 46?.

Cells 30 - 35 r 50-200 un, with pldc cnd vElle sd chrcoaloPhorc maki!8

% 1mq @njugation sc5ldifom, lubes fomcd by both gmei@gia; zvgole

cllipeidal. 30-40 x 54-70 u; madid +oa sdl m@lh ed vello*.

S, .o/nrsl (Lwis) Pritt,
PEsq 1951, P.312, Pl.77,Iig 6

T8sau, 1951,P. 198'Pl- 13,Fi8! 12.13

tladi, 1985, P.9.8. Pl l. Fig l
Cctls 18-22 x IOO-2OO lm; *ith plo. .nd walls; cl or'dan ore @lv 2 in

somc €clls, Dtkins frcn 3 b t lum in thc cclhi conjugaiio' $uallv lalq'l'

son rim€s 3c.ldiJom; conjugatioD nrb€s fo6ed mostly bv dt' nal' gdetaneEi

sporusia innatcd, 25-39 r 45 - I I O Fn; zygosporcs cuiFeoidd or emc tin4 ovoidi

26- 3? x 52-62 Fm: median spote w.ll @Nlv PuctEte. vcnow

l. cordrrr4rr Va!.h Ku.tting

Pesfi. 1951, P.312, Pl.?2, Fie.5,6,

Tifftuy md Bdtton, 1952, P.146, ?1.44, Fig 458

Bibi. 2001, ?.12,PI.1, Fig.3.
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Cells 45-60 x 45-120 m; with plde end walls 3od one slender

cbDmltopho6 mr}jns 0.5 - 4.0 llm i! lhe cclh, @njusrtio! s.alifom and l!t@t

tubcs forncd by bolh sahclugia cylind oal or slishtly cnldged, zygole. cllip$idal.

34 -18 x 50-75 un, ocdid spoc snll yello*, s@th, srerile 6Us em.lime

sire - 5, sping, sl|ma. wi.lq 2004 - 2005.

?r€s@n, 1951, P, 312, Pl, 72, Ficr. 7, 8

cells l3l - 160 uni with plare dd walls, chlorcthsls 6 - l2 sLndtr, mtking

!4 ro I r@; @njugadon by tube th lo|h gmetangiai ferrrl' @lls cvlindic,

zysospors ovalc or labrally fla11ehed. lhe poles btoadlv tound'd; ocditu wdll finelv

.€tidlalc ad bree4 80 - 140 m in ditmetcr 166 - 175 M long-

s'tc - 2, 4, 6, 9, Summer, winter 2004- 2005

I .h.dol4dd Ctitd.
Prca€oti, l95l,l',313,PI 72,Fig,9-II

Tiflay dd Bntton 1952, P. 1116 ,Pl 45,Fic- 473 - 414'

Nishal. 1998. ?. 34, Pl. l, ais. 4.

Cells 30 - 44m, wilh plee.nd walls ud one 
'lmnslophor€' 

maring 2 - 8

1ums, @njqdion $alarifom bv tubG fom bo$ gamerangit' f'dile Flls 
'nldged 

d

slighlly inflal€d, zygote ellipsoidal with iregular rciiculatc ndg6

Sit€ - 2, 3, AutMn, Wintci 2004 - 2005,

s. .rbr6p,E TnNmu
Pd@n,1951, P,313, Pl,72, Fie. 12

TilTdy dd B.illon, 1952, P 152,?l.'16,Fig.484
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Begm,1996,1- l2l, Pl. I, Fig. 12.

C.lls 125-150 t 125-500 Mi {iil plse end w.lh: chloroplast 3-8. ndow

bonds, m.king % -5luru @njusFrion sldlom: tlbe lomed bv both sdctaneia:

fcrtile cells cylindric, zyeosPorc eUip$id or cvlindriciloipsoid; nor compEssedi

spoE ull smmtb, ycllow-bown, loG 140 x 160_255 m.

Si14 - l, 5, SprinS, Sumd, Autmn 20M

Pcstq 195r, P. 314, ll. 73, Fig:. 4,5

'l mn*rl| lt5l.l',184, Pl 3,Dig 5

Tilley lbd Brinon. t952, ! 154, Pl.46' Fig- 493'

Hatti. Sarim ed Akhld, 1988, p l,? 6?8'Fig E

C.tb lO - 45 x ?O - 2'lO M, wirh plse 
'nd 

wtlls 34 chreralophoc

m.ldns L5"3.5 trms, conjugstiotr $aldifom bv tub6 ton both gderanSia' f'rtilc

ells b.@ming inflat d, zv8osporc ov!t€, De'lis spoe wall wnnkl'd md ircsllarlv

Sii6 5,6, Sumn r 20ol

.t rri6.r.lz Ku.Ei.3

Presoq 1951,Pl 74, !i8 10

-l-ifloy ard Brittot! 1952, P 150, P1 45, Fi8 4?4-

Cclls 5G8O x 8O-5OO uni widr plu' 
'nd 

wl|sl ctJooPlast 3_E st@Chl

conjugation bt lubes fron borh g4.ltngli; zvg6Porc lmlicul& or spheroi&l'

t.r.6lly conlcsse4 m.ttie sPoE wll s@lt and boM; 52'72 u in diamct'r'

Si1e-4. Autunn. 2005.
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''. hi',riAr (H&) Kletziog

Pl1su. 195t, P,77, ri8. l.
C€113, 24-2? M: with pl@ €nd sdls; chlooplst elit ry. malinS 4_? tmr'

conjuga(on byt$cs fm bo0r SEmelngiq fcnilcc€llt i lit€d.

sitc - 2, Sprirg 2004.

S. ,ord.dr& (Mu€[) Cldc lE68:

?Es@ft.1951. P.318, PI75, Fig 10

Tiffey and Blnron. 1952, P.147, P1.44, Fis. 468

Bibi,200l, P.15. Pl.2, Fig.3.

Celb 40 - 50 m: 68 - 200 w lon8, with pl@ .nd Mll$ chloropltsl

$litary, m.king 3 to 4 lum3, onjusrion saldifod bv tub's tom both s@lan8iai

fenil€ @lls ioberim€s inflar.d; 4€Gpoq ost 38 50 m iD diu't€r' 50-83um

Sitca - 2, 3, J, Sprin8, Sum.r. Aunm 2004

S, prr.uir Tnnccnr:

Prceon.l95l,P.119, Pl ?5, Fig 5,

'l illey dd Britton. 1952, P. l'l4 Pl 41, Fi8 45?

C€lls t7 - 20 r 80 - 24oum, wi$ pt&"trd *slk and I G@lv 2)

chrcnarophoB b.king I - 8 tuc; @njugaljoo elEifom and laicral tubes fom'd

by both gamelangia; @eplirc Smetdgia infldcd up 1o 55un st'iile klls cvlindtic'

Zygoie polynoAlic (ovoid, ctupdoid d cvlirdric) with Filr'd dds' 24 - 36 x 50 -
?Oun, with y€llov, snmlh n.dlm walls; aplamtpoB sioild to zvsot€3'

Sii€s - I , 2, sping, winte! 2004 - 2005.
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S, pun lifoeit'rnNqr
TiffsyadBrtuon, 1952,p. 154,pI.47,Iig 496.

ccll! 2-30 x 12G390 m; *ith plde cnd vdls od tBo 
''@w

chtumatophoG naline 3-6 tms ir th. ells conjugstion scddifom: f€dilc c'lls

inndcd to 45-50 un in didelcr, dcptivc gd.r.ngia t0G250 @ lm8, nal'

gmelsn8i.90-140 u long oouEng ti4lv or in p.iB slt'mdng wilh wgeratis

elhi zygole ovoid,4048 x 60-l l0 M, m€die sPoF wll poctuarq v'uow'

sitcs - 2, 3. 5, Spting, Sunms,  ulLm 2004

s E rrtalldtt TrtNdu
Tilfdy ad Bitlo4 1952, P 16l,ll 49' fig 522

Nbhir" 1992,P. 10,Pl l,[i8 4,

Cclls 3540 x l5O'120 oN, wnh rcnlietc cnd walls and 2-4 chbn oPhoGs

ndd.s 2-5 ftsB in lhe @u, @niusstion latdl dd sltdif@r middl' upro 48-70

un, zygot ovoid to cvlin.Lical ovoid, 45'65 x 75 - l4O M' nedio sporc woll

Lo.al Disttibution

sitcs 4,5.6.10, Strnmcr.  ltrmn 20M

S. t@tbiculata C.!rn^
PEsrl, l95l, P. ]20, t'l- ?6, FiSs l'4

C.lh shon 30 - 40 ui in dieeler' dtking I lo 5 tuns conjugaton bv tub€s

fdn h.rh glmrtotrsia, ltu rcrlilc ell innad on thc @njugatins sidc' Ttsospod

.llip€oi.l, n did sporc stlt d*plv Pnt.d dd boMi 33 - 38 un long

Sil6 2, 3, Sping, SM@ 2004.

S, r.rtlo.dt (Roth) KleEirs

Tifidy sd Btinon, 1952' p 152,11,45'Fig 480

wliford add Schumchcr, 1973 , r' 62, Pl 16'Fig' 15'
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Cells l9-115 x lOG225 @; sith planc cnd wall, ckonatophor.s 4' haking

0.510 i@s i. the elli mnjugation soldjfom; ubes fomed bv both gmeit'gic

fedil€ cclls cylindticali zysore cllireid.! 8tlo0 x ll5 - 160 m, with smooth,

blact mcdian spoE wall,

Siles - l, 2, l. 4, sFing, sMnct, Auium, winier 2004 - 2005

P@u. 195!, P.12l, PI.73, Fi8s. l-l
Cells ot filments 26 ' 28 mi loDg tith plane c'd Mll; chlorcplasl solit'rv'

naring I % to 3 tufu, o4ugation b, nih.. fom both sltrebngi!; feflil' els

bacoming slighlly srcll€n, zvgosPores elliPsoid; nedid sPor w'll ftinlled

iftsuhity rcliculatc, sd brem 18 - 35 uh long

Silcs 5. 9. I O, Summcr, Autumn 2004.

GENUS: Stig@'lontun Ku'Eing 18'|!

Fildenl bldchcd disinS ftom ! poslde lonion of ! lt''lls which ddv b'

icducsd 10 ! plcudo'rsrcncbvndos m6s of@lh; in some sp€i6 the major porlon

of the pldt strsds in loosly b@chcd' horizoDlat lilamcnli pldt cover'd by a $ia

s@cly evidenl, filn of nucilagq bHches of Iir$ sd 'ond ord€r 
'irhs 

d&mt€

or opposite, 4d oopocd of @lls s@lv sm'Ici thm tlb* of !h' tuin dis'

m.ling in blstly poided or setifcm8 cclls: chlorcplNt a pdieltl plat' covering nosr

ol fic ell s€ll, 6F.idlv in lhc eUs ofbtuchca; orc or *vq'l pvrcmids

14,1? un in diametes ----- -------------,. lohgi!'ifun

3-lo uo itr didcrd ---_ -----------s stb9cundtn

5-10 un in dimei.B ---.--'.- '.-.--..---------.S tenre
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2. D@nchingendinginblunrpo|\r----------------S lubrictn

2. Bdching vdy i@gulat vt\lone &.t^petinq*'-S Ptlrd.lmM
2. Bmchi.g f€w .clled ad iioh lik. -------------S slae,4,rlc

D.!$ipiior of the SPecier

S tiee @ I 6 I u d I o 
" 

ElPi I M K"ct!i4
Tifley ed Brittoq 1952, P, 15, Pl. 8, Fig 65.

C€ll I I -14 x I t -30 M, opp6ic bmnching pr€doni.atirgi cld 4lh gcoertllv

sircs - 1, 9, Sprins, Winls 2004 - 2005

J. turri.,r! (Dilv) Ku€t'ilg

Prscoft. 1951, P. 115, Pl. 10, Fig 1-2

'IiID, dld BnLloD 1952,l'65.Fig-6 7

Nishli 1998,P.83, Pl 5, Fig 14.

Cells in the dain fild@r 17 x l2 - 30 mi btlEh 4lls 6 - ? m wid"

fildens €longalei br@hes nostly opposit or whorled' developed flom badel

sil6 l,Io,sprinS,Aurmn wintet 2004 - 2005

S. tdcht l.nM rr*.nlr
?rscotr. l95l, p, l l6, Pl l2, Fig. l.

cclls in thc o.in dis 19-21 @ in diNeler' in |he bm6he 15-16 uh in

dianeleri cylindlical ud sev.ml rim6 longer thm widc, shon dd bml slEp'd in

|h. sme nlmem; fil@dts 6uch btuches' c@r' with nuds b!!al' doMwd'

ploj4ting $izoi.td bdch$i bmch.s in lhe uPpd ponion iftgulal/ dispo*d

s'lc I, vidter 2005.
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S. sr.Srrri.e (Hron) collins

P6@n. l95l,l. I17, Pl. I I, Fig.l.

Tifay ed Britlon, 1952,P l4,Pl l0,Fig. ?2

Celh 7 I I x 8 l2 m; lil@o!! spa$.lv brabched, slitav or oppositc;

foming no.a@nass

Sile - l, Spf,ng 2004.

S sabs*un.lum Ktct i^E

?Not!l95l,L tl?,Pl l0 Fie-I

C€lls 12-18 x l3-l5o un in di@eGr, filamenr elongale ed spa6inSlv

bmched; fi. b.mches gradualtv ed 8tuetully taPeiine |o fine poi s tltcbale in

ongin, $netin$ shorr eld 66Posd of onlv 2 or 3 c'lls: ells elonSate dd

site - l, Spring, wint€r 2004 - 2005

,! ,.t!. (As$db) Krcl'ias

Tifiny rnd Btiton 1952, P 34,P! l0 Fis 70

cetls5_lot7 30 mi btuch's noa often opp6itc' tholgh sn' alwavs

elilaryi tufls b.ighl grccn.

sit6 - r, ?. Spring. sMm6' winla 2004 - 2005

Gcn$' chdophon K!€rzi'a 1843

Fil.dmts !$atlv wilh profue lale$l btrchi's o{ached bv wcll defrned

ftircidal ccus ot frco 0oating sq entmgl€d m6ss of ind'finite shaPe; v'gehtive

ells {i6 $ict shtificd vntls multiNcl€le' Duch lonsd $d boadi

clvonEtophor€s single dd reticulole, ot ruercu od dis@id' Pltnoids sv'dli

q@dnflagellde zoosporcsi binagelare gmeLs'
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K.y ro tlc sp@i6

I wall lmillate -------- -------c oitpata

I . Bdchcs Slodaat!- '-C Elokqata

Ddc.iplior of th. Speic.

Cl al op h o H 4 b pa 1 o Kuarz\ng

PIIMI, 1951, P. 137, Pl. 19, Fi85.9'l l.

Tifsy dd Britlon 1952,t 45,Pl ll.Fig 92

Shah*n, 196. P.40, PI. 3 Fig. 9.

C.lls 40.75 6 in didclcq fildenis nosUv long, sl€n&' ad €nt'ngledr fee

floalingi main sis conPos€d of shorr 4lls wilh thick t@ellos {alls and qune dc@

chrom.tophoEsi bmchc long sL d wi& El6!v'lt tlnrd *aus dd more d'fuse

cl&rulophot , lprinelv distibured along nain disi pldt nds d&t edn or

Sites-3,l0,SPnn82004

PE@it 1951, P.139, Pl 2l,Figs,4'5

Cells cylindrical or 3wo!ld; b@h€s 40-?O d in dimeter: 4-6 dn$ the

dlah.id in l4glhi rhallu @nposcd of sldight, @t$e' ed sF&tv btoched

lil,m.nls, thc bmehd olien ssing at deht dgJ$ to lh' nait qjs od verv slighuv

snaller, Main llleedt 75_ 120 u itr di@€r€r'

Sire - 4. Sumher 2004

?ltgn.l95l,P-13?, PI 20, FiE l _6.

Anjun. 1986,P 30,!1 3.tig l
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gadi, Seim od Altttar. 1988, P.678, P1.3, Iig l.
Khan. 1998, P, 6l. Pl, 3, Fig. 10.

C.lls 60 - 120 u eidc in the roin di$ I I limd lhcir dimd.r in Lngth;

20 - 40 m ude in the lliimale brtuhd, c.lls ifrgllslv swollen' cvlindrictl,

fominr ct).*, lisht gta lt:!'s of idSii.dv b@hed lil.!jdi3, th. btu hg

silcs - l,4, suonci, wintd2004 -2005.

c s,rr.'.r' (Llb!'€ut K!.rzi's
PEsn. 1951, P.l3E, Pl20, fiss 89-

Titrmy dd Britton. 1952, P 45, Pl.l3, Fig 93.

ILdi,S.nn ind Arhl.. l9x3,P 678.11.:1.Fis 2

Nth.t.1998, P.63, Pl. 3, Fie. l2

Cells ofrbe nain dis45 l50x3O0- l00O h; otren b@h's 35 -60x

l50 - 160 sl bfrchcs oftcn in glomedre clNl6. ?ld$ aflainiog l'ngtla of 5 _ l0

@. or endin.s uP b !@ly I Deler; tran$tio! fom lbrck mlls of msin ab erd

p My btuch.s 10 thin vallt o. btuch clusLs dislin€ti btuchilg of mlin fild'nl

onen Yshapcd; plot ns lidt 8ild io ddk gen

Site - 4, Suom.r 2004

GDNI,S: Cl.ilctitrn Nittch l8l7

Celh .loneat , uultv tErk dlv ano@tcd, elv sE.islq in dosi ffi
cwed, olten strongly euale or lun lG' *iloqt a nedi6 costricrion: poles obrus'

trustq rcs$ate, or adenuat 10 fim n edle like poidls; e[ mll s@lh' 6'ldE or

slraieht, €olorl*s or y.llow to brcM, onen with one or moE lrd6ve$ Iines ciii4

al niddle of ccu or at dlfiedi poitts slong celt chtoDaloPho6 oiiE or uth

vdigbL nhbd oftodgitudinal n{bd, oft i! ca'h smic'lL; Pvrcnoid5 few or l@v'

Nally in a sier)al dial row or mon delv $aneed thrcld chrontroplw; with
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Ldinal r&!ol. b.tween c.ll lpcx a1 the end of chrorobphorci coljugEtion bdwd

@rly divid.d @lls or Dl@ @ll

| , Api6 reundcd truet ------"1 Nrosw

L Api6 eurcly rcudcd- ---'-c la@olatn

2, Cclh lPices @utclv oudEd "-""------'-""----"-'---c ltihtttnii

2. C.lls obtely rcund€d -----'--'--'-.-.---c dontrletm

3.

L
3.

Cellsstongfycw€d---.-----'--"-*---"--------'C'llan@
Cellssligttlycw€d-------"---.----------'---'----C tnAidun

C.lts les thd 15 m in width '---'--------''---C jurcidn

Cclh pydd4s not in a sitglc midie si6 -_---{ d'dt'6t'aii

Cellsi@dmdginodcale---'"---'---"---"--------c Ittdak

ttsiption olth. Specig

Cl6t.|ium tcMud NiE .rr

Thonp$n,1916,P 4l,Pl 9,[i8 tl
Tiffdy ed Brifton 1952,P.169, !1.52,fig 550

rfhidord @d Schlh&her, l9?], P- 200, Pl 18 Fi8 8

Sarim, 19E0, P, 83, !l- 8 Fi8 7

Cclls l9 - 53 x 288 - 530 smi qith nDiccs 4 - 5 um widc' 8- 16 tincs lonecr

thd wide, v€iy sliShtly cw€d or alnost strsight ndovlv fusifom' out'r matgin

3lishtly cdflcd, ohout 30 - 38 des$ of @, in.'r rDtgin, almost sisln ot diel v

@trvex Sndudly t pcnng 10 lhe nmw cnd, ofi@ slightly thick€n'd' ourdcd

mncale apices. @ll sall shoolh, colou e$, b4oming d'licat€lv slridc dd

ycllowisn htdwn tu colour wilh ugc, virh or tnhout I me{ion girdl'' clnomltothorDs

ddged, ptsoi.t! ? - 12 in s medid sdi6; tcmidl va@16 *ith a tumbd ot

noving gmnulcsi T,ygoie sphctical, moolh, 50 - 8? um in dimctcr'

Local Di$ibution

Sne 4,E,9, Sping. Auluhn. Wintd 2004 - 2005'
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TilTdy ed bn$on, 1952, P. 169, Pl. 52, Fis. 548

Conp*, 197?, !. 8?, Pl. 22, Fis. 327.

S4im, 1916, r'.227, Pl.2, l:ig,27

C.lh 16-36 x l0I3E0 un; with apic.s 4-7 M wid., usulllv l0-t2 timcs

longer than wide, slrongly cu ed, ou16 md8i. 6bout 107'130 d.g!*s of ar' inier

ndSin vcry sliehdy tumid, c.ll wall sn@lh, ftddish brcM, Blallv wilboul a

medim gidlc; cbmmbphoEs ob$Ely ridg.d: pvmoids l-5 in a single sid;
teminal vacuoles silh nmy doving eroules

Sn€s-1,4, l0,Aulllm,Wintcr2004-2005,

C ehft^b2rgii l|la.ahl^i
Tiffoy ed Brilton 1952, P. 172, Pl, 52, Fig. 558

Celb 60-145 x285-?20 u; stoul,4 0'5 5 tin6loqer ihs vide, moderatelv

curcd, ouLr @eh 92-l4O dcg|B of Ni imr oarsin @msv' bur i!floled in 0!'

biddl., gradually atEtru|cd ro ihc obnelv omdld .pie'

Sils - 9, I 0. Autum 2004

c laaeol.t@K\.a\c
'Iifey od Bntton, 1952, P, l7l, P! 52, Fig 552

Cclls32-?2 x 2345 - 55Om 5 - lO lines longd tlan wide sutlleeloac

alrnosr staigh! outer mdein eli8htlv cwqd, 30 - 55 d€srec of e. itw ddSin

slaishl or 3lighuy @!vcx, gndurly |l,rcv€d to*lrd lh' acutclv buded tpi€si

etl v.ll s@lh, @lou!6,.hrc@tophod wjth ? - 8 ridg*, pvMoid 6 ? in 3

median sorics, teminal vlcuoles wilh a nuober of moving Sdnules; zvgoic

subglobose or oblong. €llipsoid sooth, 8l - 104 un io dian€br'

Sit - t, Spri4 2004.
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Tifldy and Britlot 1952,! lt2,Pl52,Fig 547

Cells 1742 x 105-250 s, G8 iin6 lon8.r than sidc. st onglv cw'd' out*

nargin 124{ 90 tlcgrc.s of N, ilF morgin strcnglv @ncavc, twid in the hiddlc'

gddlally alien@t.d to tlE a.nt lv reunded apicca

Silos - 4, 9. Sffcr Autmn 2004.

TitI!!, dd bntloq 1952, Pl. 5 | , Fi8 544-

cells l?.5"22 5 x 150_220 M; apies 3 5 '5 5 m wide, t'n tin6lotger tha

*idc, slighlly curvd, oulcr marein 35-55 d.8rccs of qrc' innc! naryin lillL concove

.nd sligb y bul widely tumid in tbc middl.' gddulv atunut'd lo uF euL to

ohusety tounded api6; 4ll *all soothi chtomliophorcs wilh 7_8 ridg6:

pyrcnoids 4-5 in 6edi& sries; &r;inal vrcuol.s, wifi a nsb'r of movin8 s!&ul's;

zygor. s?bqicd, sn@tn.

Siic - 3. Antumn 2004.

Sdin 1976, P.229, Pl.2, Fig 23.

cells 188-3louo lodgi lO_12Mwid€apex45-5 um;9'l? stri& in I0u:

wiln or widDut girdle bdG; lPictt wall sthickcned; lminal grald6 presnti @ll

c, tuiit,te6 @o.r, Et@nbqc

Tiffsy ed Brifton 1952,P l?2,PI 52.Fig.549

C.lts 3G68 x I 88_420 mi srou! 6.8 dnca loneEr rhd wide' nod'rd'lv

cwcd; ouler nsgin 100-130 d.ges of @, iNr mdgin infltled in th' diddla;
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uifomly lres€d 10 th. obtuely reundcd .pic6

sit6 - 2, 4, Aurlm 2004.

Sdim l9?6, P. 226, Pl. l, Fig. ll.
C.lb | 5G200 u ldSi ? 2-l I m br6.l: .bod 200 orei Pt@oids 4; @ll

$tl stNtb oklc. $oic.t. bioM id 6loui clt cvlind€. td tlblt lrEigbr: @U

showing q.Bidcoble tugc in !ie.

sit -3,r i cr 2005,

c t!4ld@ (Bory) Ehrclb.rs

Tifley sd Btitlon l9s2 P l70,Pl-52,Fi8 553.

Cclts 50-?5 x 6l G?91 u; sliShttv cwcd' I I l2 tind lonSct the wid€'

o!&r n.r8iD 47-55 &gts of!t! iIF D4in ml ridid, gr'dullv rddutrd b $b_

hmd , rccltRd t!i6,

site - 2, AutuEn 2004.

Gd-: At |!.cu! s.l.rfid rq[
Cclk globo* or lubglobos.' eidr4 stiGry or in otdnid of frcm 4 lo 16 in

colorlqs homogen@u .nvctop$ of nucil!8c. Chlorcpl$t t tt'llat' Ms {nn

6di.t€ ams nom . dLd @F, Blicn @ lins a Ptdoid

l. C.Us io @lonies of 8 or 16, I G25 un h didetd ----------1. tihhettcw
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D*$tption ol rh€ Sp€ci€

ltt mco.ct6 liMeti.as C,M. Smirn

Pltssr, | 951, ?- 86, Pl. 4, Fig. I l
Cclt. sphedcal, arranged a( $nc dk1'I@ tbn ore dothcr in i6f@ling

colonies of4l6 wilhin a colodcs honoS.nols invFling nlcilagq

Sir6- 1,4,5, Spring Auimn, Winte.2004-2005.

G€nu: Chllnydononu Ebnnberg 1E35

CcUs ovoid. ellipsoid, ot sphetical. lomeiind with I or 2 apical papillae'

fmm which lhc 2 0asella !ris; oilen shh ! 'lmw 
or wid. mlcilagi@us sbcalh

Chloopl6t a d.N, paddcd body @upving th. dtic ell, or ! thin Pdielal cuP tn a

few sp6ie Hahlped or 3t!llde); pvMoid! I to Mv' tsd ot biLr'61 dd

s@ ercd; piemcnt-spol lal@l dd dterio$, relv nedie; 2_4 dpical corttlctilc

vacuolcs usu.l ly disemibl c.

L Cclls wiihoul & aPical papilla -_----_------'_----"'---"--C 
gLobog

Dddlplion of the SP€ci€

Clntadylunnnds Elobon SnN

Plesn, 1951, P.69, Pl l,Figs.89.

Cclb brco.lly ovoi'l to Ulobos€' ocldcd in s hvditrc' Ecldinos sh@thi

ete.ior PaPilla absenr.

Sns - I , 4, 7, Sprin8, Sllmd, Autlm 2004

Cc.u: Chtn irD,4- Bnu 1849

Cells solitdy or aglrtgate. @iphtlic oi lPiaophvlici 8'ndauv stipilat' or

som€$nd R&ly *sile, Pvriforq ovoid' subsphqic'l' cvlindnc of tusifomi

chrcmlophoE 1 or wedt, Pdietal and lmiMtc to cuFhlp.d' with I or mor

p,renoidsi uninnelde or mlllinuclane
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L Ccf l 'L8 w in dimcld ----'c anbiSM

Dclcritrio n of rt€ SPcc icr

Ch o t d c i u n M t i g um g.ntat
Tiff&y dd Bnfton. 1952, P. 108, Pl, 29, Fig, 2E6

C.lls 4S x 24-32 m, straig,lti, dFmddc obliqe or ehdh'r |tn@lale'

villl poinlcd, sh4tul b.nt ap.4 $ipe shori, {ilhoul basal lhick'ningi cPiPhy'jc on

Sit6 - 5, ?, Spnng, Winld 2004 - 2005

C..!s: C$mtriun Cordr r$4

CeUs vdiabl€ in size, a lifile long.r ths *ide, @lv t*i4 as long a wid€' o

fcw spRies wider the Ion& 8€n€nllv codpEssd, svnd'tri€l in 3 pls6 
't 

nghl

eglcs 1o @h olher| coctrid.d in thc niddl' to wiabl' dcpdlt' sdells 
'lliFic'

subciruld, saicirculd, $bqo.d!ai.' r llucirc'pyEdidltc' ap'x oudc4

t uncd! or subtrd@t , wihout 6 aPicd incision' @rer todclincs pbtuberar;

vcrlicnl vicw elliltic, sntlclliplic, oblonS, of r6lclv oirculq'' oflcn having I or norc

centdl pto-tubetuces on.ithd sidq chrcnarophores usdlav arisl' I i' each smi

ell, wio 4 cuMd tongitudinal Pl.tcs od l-2 large pvdoids' P"i't'l in a fw

sp.cie\ 4-8 id @ch sietl' wilt I or noE pvlctuids in @hi 4U-*alt s@t\

puclutc, sbliculalc, grdulale, Papiulte, with ihe dkrngs artugcd id a dcfitrilc

t. Apcx dilqted ---.'.'--_-.'.'....'-.-.-...._ -'-_----.-c 'otddun
L Ap€x sncaE ------ '-------'-'C nitutlutud

2. t4ngprthanwide-------'---'--------''C subinPre$|ltn

2. Long* sli8hrlv thd wide ---'---'----'------C protructtn
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D€ldlption of the Sp€cl.s

C6nulm.oBticran D.lDn re

Tifany abd B totr,1952,P.185,P| 54,Fig,594

Grcnblad, 1960,1.60, Pl,2, FiSs- 25-28

Whilford.nd shu]@hcr,1973,P. ?2,PI 30, fi8 l0
Celb 21-38 uo broad; broadlv elliplic5l, loqer the wide daplv consliicled;

qll sm@lh emiells si.lliPtical, basal dglca rcunde4 ht'61 vi'w of si@ll
brcldly eltipliq wrrical vicw cliPrid! single pyrcnoid itr ah siell

site - 4, winter 2005,

c' r&r'd&d Da Not r&

Titidy.nd Bntun,1952. P 185'!1 53,Fis 572'

Khan,1994, P. 12,ll ),Fig 5,

C.lk 8n 0 m wid., little tongr thd wide, dceplv constricl'd; sinus n'rc*lv

I'nq, thc apcx slighrly dildcd; *micell tMotc' suhffiicircul&' hasl angl'

bmdl, rc6.te4 uPpd eSle sliehtlv 6nvdgi!8 upwi4 ap'x 3ntll' rruorr

conv.x, staighl o. sliSlllv Et&; vetilc.l vi4 cllipticali ltteBl vie{ of smi@U

subcirculq ceu wall minutclv dd ollon obscurclv puclltq Pyteloid single'

Sile - 7, Sprjns 2004

TiIIet ed Brirbn 1952,? 190,PI 53,Fis 5?0

C.tls ll4? x 3rg5 M and 1?.5-24-0 M tbick (islhns E 5'12-0 u ap'x

13-20 ud wide), abour s long s wide or sli$tlv lotgpr, lcry dc'plv onslricLd'

sinus linetr, tlic apcx slighllv dialated a outer ponion shcwhol opcn' isthnus

Mtuli $nicells ltrdidsL, laldat Md$ de'plv ircised

sire - 3, Aut@ 2004,
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C tuhiqiaul@ Bnrj
TilTey lrd Btuton 1952, P. 186, Pl 54. Fig. 588.

Cclh 2l-2? x 27-38 um &d 15 5 M thick (btlmu 6.5-9.0 um wide' tonser

rhr viLlc, {otutriction docp. pyrunid0lu_lrurcolu ub.vc. rPDx ntomirNnl s'dcs

pdallcl beloq attenulcd ups!.d, cMale, 4 ct@tioB on €a.h rjrL' in part e$e

dd ncdly fomina nghl tnSlcs

sites - 7, 9, Spri.g, Autumn 2004

GG!N: ooc'lfs Nrg.li 1855

Cclls ovoi4 elliPeid d cylidric, wilh smlh s']ls dd emetin6 loht

nodut.s, $lillry d in coloniB of 2-16(0r moE) sutuud'd bv tht sallv swld
sd parliaUy BeladDiud old nolhecelt wolli clNmdtophorcs I to hev' pdr€$l'

discifoft, stellat€ or rdicuhtei with d wilhout Pyrcnoids-

|. ChrcDarophorc l-4 in n@bd 
--_------_-'"-O 

bugei

L Chsndtophoe 10-20 in nmb.F------------_-- -'---'-O 
'IiPticd

2. C€lls 7_ I O um in .limere t ----,--.-----"-------.--------'----O elitaria

2, Celts tO-20 @ in di@.tct ---------------,------------o .rdla

D6cnptio! of tne SDei6

PFscofi.l9sl, P.243. Pl.51, lig l0.

Tifiey dd Bntbn. 1952, P. I l1,PL l2,Fia l22.

cells +13 M in diam.ict 9-19 un lone; 6lov of 8 c'lk' up ro 11 u ir

dim.tcr, :16 un tonsi uni@llul& or ftwdod in goupt of 2-3' 4clos'd bv rhc old

Doth4 @ll wall; elliPeid or ovaie cells *ith thc pols brcadlv rcsdcd dd nodh

€hlooplqsts I or as mEny as 4 parielal plalcs, clch with ! pvrenoid'

Sit s - 4, 5, 6, Spnng 2004.
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P@o( 1951,P.241. Pl.51, Fig- 9.

Tifany dd Bnnon. 1952, P. I | 1,Pl. 32,Fis. 32X.

Cclls 10-20 M in dimlei: ells @.L, dlc poLs brcldlv mundcd and

nmhhed wilh a noduls lhick@ins; clnotuPlast! evetal (d oev a 10) l&g€

pdicid dis.s, {ith pyretoi& sually peol.
re.l DistitulroL

Pre$ou. |951, P.244. Pl5l,lig. Il.
Titfoy .nd B.inon. 1952, P. I | 7, Pl. 32, Fig. I18.

C.lts I l-l 5.6 m in dimrer; 20-25 m long; poles ofth' cclk boldlv

rouh.lcd and wilhout pold lhickchings; chlotupl.sts nuncrous (6 mdv as 20)

parietst di$s, lDparcntly wilhout ptMoids

Sil6 - 4, I0, qirins" Autlnn 2004

?r€stt, 1951, P. 24?, Pl 54, Fig. l0

Tilllny.nd Rrifton. t952, P- I16 Pl. 12' Fig" Il9
Cclts 3-9 un die$lcr, ?_20 um lonsi oficn $lilarv, or in d ldilv ol2-8 elt'

€rclos.d by the old nothq c.ll lvall @lh ovat or elli!6oid; pol€s with mdular

llickcnire,ei chlorrplNls ruNcnrs poriclnl dulo$' c!cl\ wilh n prrcnoid'

Local Dktnbunon.

sir6 - 2. 10, autumn, rtintd 2004 - 2005.

C.nB: Peiliutrun M€Y.n 1E29

Coenobim a ne-flo.lirs, circuld, monsitoE tic dis. of €Us which Mv b€

@nlinws or perfoFtc; pdiphdd els of th. di$ wiih I d 2 lobcs or PIIEtsg' or

m.Ely e@giDt d *ithout Pli)ctsgi inledor 4[s eilhq llc sc shap' 4 lhc
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msgi.rl on6 or diffdnti chtoDllast a Fricul cticutut, @wring rhc wallt with I

pyrcnoid; ells mullinuclcatc.

l. Lb6 of th. p.riPh.'zl @lls bifuMle at tb.n apie 

----'P 
bnodiatM

t, Lob€s ofthe p.riph.nl ells rct bituel! d 0Eir api6 ----'-'-"'P .luplq

2- cetls with. sinele prcj4rio -------'-'-'-'-'-'----P sinplet

2. CelhwithpojectioGemarsinar.d--------'------'-'P tett6

D6criptior of th. Spei.t

P..Iia;tM bi,rdiatrd PBcotr

Prc*o( l95l, P- 222, Pl4?, Fiss- 7. 8.

Cells up ro ll.? u in dimeteri 9? l0 u long l6{cllcd colonv; ceus

bilobcd al lhe petiphcry, th€ lob.s bituEtc. th. inner narsin of th. lobulcs convq;

p.riphcnn ccl|s adjoinod .long the low€r pon ol6en iarcial mgint onlv; lobes of

iEd @lls mly crogin.tcd.

Ptlgr! 1951, P. 223. Pl. 48, Fig 2

Celh 15.6 m in di.E ld; 36+lLd @lonv lO5 M i! diu't!r; qilh smlh

cell wolt; lcs-shapcd sPlc bctwq de nDd @tts, *iich e qu'dFrc' ilc oln'r

E&gin @nevq pedph.Bl cells quadEte, thc outer Mgin extended inlo 2 t!!qing'

bhnt-lipped prcccs*s, dislan@ b€twecn p@csscs of onc cell $out o'c_half lhc

distdcc b.tFed prc@s$s ofadjGnr cells
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TiffEny&dBrifton 1952,P. ll0,Pl 30,Fi8s.290,291.

Cclls 7-20 x I 5-30 un, walts so@lh or Pundlale, prcjcctions of mdginal

@Us sinelei o€rcbb 8{4 eu.d, odplct or P.rfo6l'

Sitc- 7, sprirc, A lm2004,

Prc$on,1951,?.227, Pl 50,l'i8s 3 6.

Cels 8-16 !m in didcler ells wilh 4{ 
'ttaiSht 

sides bli wi|n on' mg]n

daply ircised; periphml ells c.wre' *ilh o dFP ircisi'n in th' o('r nt' Msjn'

tltcn h.nl msrgbs sdjoited dlone % orthcL lcngrh-

Sircs - 4, ?, Aulud, Win&r 2004 2005.

G.nu$ tunocb.ioD Ku'Erg lE43

Fila$€Dls cytindric, slightlv or not !t dl coNlricr'd ar rhc cN'*dls' wit!

shon, iftgul&ly twistd stt cwed ftieidal brdch6' r-2{etled' or un!tuch€di

vcgetative cells wiih *all up to 4 m in ihic!$$s ed g€n'6llv ldelloe'

nultin@l.ate; cbronaiophocs peiclat, rulicul't', with sevedl pvr'noids

L Rliaidat bmchca nultielul&, !b!'dsl -_----------x Jutahtn

DBcnplion of the SPsiB

Rht Nlo,i@ ld ttn un K\eEite

Tifrlty.nd Brinor 1952,!46,Pl 13.Fi8 90'

C.lls 22-27 | 55-J7O w, with thrn wls atd 2_ or l+llcd rnizoidtl

btuches, each sepdated fton the tasnt ells by a crcs-eEll lildcnts lielt-8ren

or yellow-gfen, much cniangled
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Sirs - I, 4, Spring, Winrcr 2004 - 2005.

G.busr Sc€mdqhu MeY.n 1829

Cmobia genmlly ltat plat s ofeUipsoid, oblolg,6Difom' aciculd d ovoid

ells in mullples of 2i c.lk larqallv in @ntact or @lv @Ncl€d bv shon

pm.s*4 in I d 2 re*5 (enctiG eith qu!d61c at@gdot); ellswll m@lh

or v.riousty omlm€nr.d, *ith or *itholt Emintl or laldl 3tiB or teclhi

chronatopho!€ single, Pdietal Ond occuPving th. whol€ @llc, PvFnoid godalrv

L Cells dcn.itcly .Eln8cd id a donblc adi.s -----_--'".---'s uruta

1, Celh tusifom, allthe sue shape in $e colony ------'------s obliqru

2, cells cylindric{void to .lligsoid -------------''S qu&icduda

2. Cells oblong o. cvlindricd M long -*------'-----S lot8ur

c.tk adjoiled ,lon8 $ar loDgiildilrl qdls 
------s 

ad'tu t6

Ds.ipliotr of th. Sp.cl.t

S.q.d6 M t. u ni n t | 6 cnod.r

I'nscou. t951, P. 275, Pl 62, fig. I6

Cells 3-?m in didcter, 30_40m

Fintcd api€es, lhc conv.x wall adjoined

snc - 4, Aubnn, wintcr 2004 - 2005.

).

L Ceus bolh tusifm e.t ct€gr shaPcd -----------'-J dttory"G

longi 4lts sfonely ls.tc. wilh shdply

i.-wdly, lh€ .onc.ve f.ces diE ted

,S. d..!d,6 Lenrermm

fteeoti,1951,P.275, PI62, lig F

C.lls +9 M in dis.ret 10_17 m longi Cells Mged ro fom a cwed
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(uu.lly <touble) si6 of416 oblong{$lc ildividurls {ilh l.ra.l erls il6 act

.long rA to % tneir lcngfti 4lt wslt wilhoul sPims or rcdh; pol6 of thc ccll boadlv

PE$ot! 1951, P.278, ?163, Fig. l6

Cells 4-6m in diMeler,8'l2 m lon$ c.lls sfuged in a singl€ elies;

Epic.s ofholh imd and ouLr cells with I or 2 shdP sPi6 which c longd on !E

our.r ells.

.t arl4!6 Gurpir) Ku.ci.s
Tiftany.nd Rnftn. 1952, P l2l,Pl.15,Fig,369

Ccls l-9 x 10-21 u, tusifom, *ith @te apcei in a li'd or subliM

sdi6; ells sidd in coniact sl!ag!t, Ee lidd of tminal eUs veou; ellswU

smootb, withoul lelh or rPincs

SiL* l, 4, ?, sping 2004

S. qua.l.ieo.la Brchit oa

Pres@tt, 1951, P, 280, Pl 64, Fig, 2

CeUs 9-35 M long; 3-18 m in dien t r; lsuallv in I eics Goneines in 2

alrdrdtilg si6} Outcr eUs wilh a tog cw.d gine !t 4h polc; iffi @lls

wirholt spin6 or * h n@ paPil& at 0!..Pi6; elb ErtubL in 3i4'

Sit - 7, Sprinc 2004.
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,t din,rprss (IurDln) Kuerzing

TiFany $d Bnnon, 1952,P, l23, Pl, 35, Fig, 370.

cells 2-5x lE-23 u; nsifom wih d.liGlcly poitrt€d spie, in . li!@ or

dtcharing siee; im.r ells dtlmeiriq old @lls luEle 6 symellic; @ll'wall

smt\ withod lelh or sPir6.

sne 7,Spring2004.

Gcr$: SP!..oPI.. C.A. Ag.tdh 1a24

Fc-ll.ling fildots of lons cylindricd nulli.Elare uits *ith thictdcd

c6 salls. chtoopbn rmcori o€tc, ed $ grcup.d s lo fom up ro 30 pdidar

bstts d en6 wilhin ech '@ll' sud tprcdwdon @e@ou; non-molilc c885 and

dn$ri7.ids podlcc.l in unnodincd vcgclolivc 'cclls' in thc same or ih spamtc

l. C€tls 2?-?2 M i! didet.i 20litG ton8d tbrn *idc-_'t au!l':M

Dacriprion ol thc Spei6

Sthd.rot lca nunnlhtn (Rorh\C.A As".nh

Pre$on.1951,P.Ill,Pl l2, ligs 5,8

c,lls 2?-?2 un in dim€ret 20 tiF6 lo!8cr lho widq sph'dcal fenale

gdet s sfugcd i! a doubtc sdi6 Mlh in wpcci.liz€d tegetalive @lb

Site - 5, Spring 2004.

G.!uc: Bsicltdi. floffi.n .Ed Tilden l9l0

Filmots bmch.d; emeri|c only i! thc rcgior of 0r b.sal ell5i atttched

to arcshwalcr tunlcs by rhircidal outgrc$rh d bv . oalloidal apexi vcgcr ive @lls

nultinuclqte, chrchatophoE emryhat mssive or smelv rcticulate, wilh
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l. Cells l2-20M in dimele ----B..helo4M
L Ccllsso um i.diomci$ --------8. uasa

Dqc&aD. of ltt.SPei6
B6ict.ttir ch.,ot6 (Coltin , Hotur .nd Till.!
Titf4y and Briftor 1952, ?.4E, Pl. ll, Fi8. 89.

Cells 30-65 Cl2O) x 4G500 @; sPodngia 30-50 x 30-200 m; bsal

coenoctle 12-20 un in did€ler dd up to 1,000 M in lenFhi brsch.s Buallv in the

vi.iniry ofholdf.sl ccllsi lil@dtg fom d&k_8t*n nan.d nris, l-8 cd in lcngth;

g!*ing on anEples oftu.des-

Sil.s - !,l, t,6, lO, Spnn8. {utum. winr.r 2004 - 2005

t .rarxr llollnnn lnd Tildcn

Tiflny dd Britton. 1952, P. 144, Pl,7?. Figs, I l. 13.

C![s 5G120 u in di@.ler lballG @hPo*d oftan€l.d Fosilate Eldndri

giving ise to DFight Iildeols s nuch 6 2 ch long; lFieht brd'hd ngid'

Sitcs - 3, 4, 5, 6. 9, Spdng, Sumd, AurMn' Wi.t€r 2004 2005

G.!B: tloahtir K!.EiDg 1833

Fihm€nL Mbtuchcd, not apicatlv a(ciutcd, frcquddv attchcd basallvi

vcgcrativ. ceu unin@l.at, cytifftriel or em.libd baftl-snaPedi chroMopnor€s

brnd sh.pcd, o4upying Pdn of fic whole of cell circunferenc'' wnh one ot moi'

pyFnoids; fomarion of SuadriilagellaE sd bifl.gellale zoospoEs occud: ex@

Fpo<luction by bithgctlaL smet*; zvgot6 gminaifs nno &ulhlci Fotoplrsl

podwins aplamPoca or mpoB; htlloid lilmcnis ProdFing cirhd 8md6

only, c@.res dd zoospoB o. msroes onlv
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Kcy lo Oc Sttcicd

L ChrcmatophoFmedi&bod-----_------------'------U 2onata

L Cnronabphorc oficNi --'U stb@rstrictiu

2_ Ce[s t 6 -20@ wide - -------------------"--u t.nri*ima

2. Cells 4.5 -- 7u Pide -......'_ -------_---'-u wriabilis

Derdption oflh.3Pel..
(l lo tht E s u bc o i s Uc td W etr
PE$on. 1951. P. 96, Pl. 6, Fig. I I

cells 5.7-9 un in diamcld; lo-16!m long; @lls slisbtlv inllalcd 5fugcd in

fm of filanoq encnme @16.<l b a gclarinoE sharb CNorcPl'st 3 pdietal

plalc cxrenitlng rhrcugh about 2/3 ofihe n dis rcgion oflh' €lt eoncrind wilh a

Pleer! 1951,P.97,Pl.67 Fig Ir'
R@tha& 1964, P 34, Pl- 9, fig- 10

IJult,1996,P.3l. Pl 3,Iig 6

Cclls 4 5 - 6 om in di.metet md up lo 15 um lon8 cells cvlindrical *i1h out

@rsEictioB al rh. .toss walts .hloopl'st fol'tcd' pdielal plar'' !4 lo 
?/3 lh' length of

thc ell. wilh ore PFnord.

Siies I , 9, strjnS, Suhd' Antmn 2004'

Pr6@n, 1951, Pl 6, ?, 97, rig. 1.

Ti6dy dd Bnrroq 1952, P 26'Pl.4' Fil

Whitford md Schm*h.r, 1973, P l8 Pl

fitudls attlch.d or ft4 flooring'

co.slncled; cells 4.5.7 m ouck % 'l tine

pldtid peielal, fold.d plate @v€nng 7, 10

11,

4, Fi& 7.

hotdfast ebe$tDr Pointcd; filmcnts mt

s long d broad cylindricdi c.ll wall thin;

'1A 
ofceus; pyMoid o.c.
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Sit6 - l, 8, Spdns, SUr)Wr 2004

PFsott 1951, ?, 97, ?1.6. Fig14.

Tiffany dd Briron. 1952, P. 26 Pl 4, Fi8s.35,36.

Vhinod ed Schm&h.r 1973,P 18,Pl 4'Fi8 ?

Nhhat 1998,P. ?4,rt 5. Fis 4

Cells ll 45 x I O - I l)Oun, cvlindtical or svollen, cell w'U iltick al natuilv;

.tlomlopho6 ulally a m.di& band wirh ev'dl lstr8e ptl@oids'

Sitcs - | , 2, 3, 4, 5, 6, SPdns sunnr, Autlmtr, Wint'r 2004 - 2005'

Gcrus! urcmmo LogcrbciD 1887

Sihple, ub6nchcd filmdls vhich dt alMvs aliached C'lls cvlindtical'

rhc bsal e[ foming E orgm of atrdEcn! lh' ldnintl @U bFn4

lnrynmclricltly to a blunt toitn. chlosplst I ptn'tal plat'' |/' 1o '4 !E lde$ of

lhc €ll; *ith I or 2 Pyr.noids-

l. c€lls 5-lo M *id. wilh a peictd cblorcPlst ---------'U elonqzttu

D.sriptiotr .f lbe SP.cis

V d. tu e I o n e d r h Hoilgcrtt

Pr6@n. 1951,!.98, Pl 5,Iig- 5.

cells cylin&ical, d nucb s l3 iin.3 lh'n diimet{ i! lcnglb' &d 510 u

*ide. chlomplastaPdic|,.l fotdedplst .n'ndiugfot%of thccircunf@@and l'4

to 
14 i!. leneth ofdE c.ltsi uilh 2 ptnoi.ts, T'mitsl @[ u6vohct'icdlv t'Fmg

ro ablu point md on.n sligldv cuded.

Si|e - l, Spring, A!t$n 2004.
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GenB: Zysn€mt C.A. Agtdh 1ar4
lilam.nB simple, {itb celk l-9 dim.t F long, usully with 2 dislincdv

srellale chrcrolophoe (@ty in $n c.lls l4), @h wnn a Pomindl dtnl
pFnoid, @u..t d by a cttoplsbic istbnu dnr.idng fie.ml.s.

L Reproduciior nostly by akirct6 -------_------'----""-----z stdit'

Dqcriplio. of rbc Speic!

z! I t. h o s t. rile'f na.@\

Tiiley and B.iton 1952, P, ll?, PI 40, Fig 426

Cclls 4,L54 x 22-69 M, with hevy ellwalll' oftd wi|h a otnd F uc

layer 6- 15 m in thichGti uslallv pasing thc dotr@t s€en ts hcavv-$6lcd

aLnctcai @ly epbducing by .plsosPoB; hcdis sDoewdl bbm dd offcr

disdnctly @lligale; zygoles not kroM.

Gcnu MicMport lhurel 1850

Film.nt ubtrch..t, lNllacLed iibEdrs oI uisdtrelv dsgcd

cylindrical or slightly $0116 els; @lt lalb lhi! in soe speid' in otbtr lhict &d

lmellate, @npced ol 2 slios ovcrl'PPing in dE nid Eg!6n: Iildents

&aSrrcntirS Mdily {hen daturc bv de sepmtion of the saUs at thei poinl of

jmcl(c so thal +shapcd ssctioo ed frognents re foto'di chlooplat cnhd 6

dd* $d imgddly Padd.d puietal plde ot !e! or 4 open 6dh work fom a

€riculq; pFrcids tlcking I alts Fq@tlv fofring aglano*o6 or aliner6; dE

laEr stoboF, wilh nucbnhickened warls-

r. Chlobplas{ a l(@ rcll
L ChloopldLa fotded Plale ---M Pa.ht.Lrna
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2, Cetts not coosliicled ai lhe crosr wdls -------------M riii.a4

---2
2. Cells @n$riccrl d tte fts *.lls 

-3. C.ll s€lts ihict ----- ------M. tudi.lula

3. Cclt w.llrhh ------- -------M. qtadfdta

D*iDtion of tb. St cid,

Mi@tpo.o lo4gwn L.Eqn id
Prcs.on, 1951, P. l0?, ?1. 8. Iig.2

Cells 18-20 un longi shon-cylindrici @tansuls, as long a brcad or a litllc

lolgdi l5-20d in dimeter, Cblorcplast a loo* !.r, @witg n.lrlv all orihe @ll

*dl.
t al Distribution

Sit€s 3. 10, Spnng, SumD.r 2004.

M. pa.ht L@LtC.th.in
PGdr,l95l,P. 108, Pl. 8, Fig.l.

Cclls cylind.ical; 8- 12 un in dim.Lr, 14 8 '16 u long Chlorcplast o fold'd

plat , covaing nost ofthe @ll wall

Sitcs - 1,3, Sprine,^utunn, Winlcr 2004 - 2005

Tiffdy ed Britton, 1952, P 29,Pl 5,rig.52

whiraod lnd Schm&h€r, 1971, P. 20, Pl 4'Fi8 18.

C.lls 5-7 x 3-? Mi w.ll ihi4 cbrcmltophoF .E int nally @wnng 6tiE

ell wll; skiftre roudcd 5-7 M h dim€ld.

Sit$ - l. I, Spritrg" \vinler 2004 _ 2005
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M. t@Uula E@ l9n2

?re$ou. 1951, 1.108, ?1.8, Fis.9.

TifIdy dd Btuon. 1952, P.29, P1.5, Fig.53.

Vnitaord mdSchumachcr.l973,t.l9, l,l,4,Fig.2l,

Cells 1G14.8 u lorg; 7.4 M in dim.le.i w6lls rclatiwly thick, Idellale,

ihc wrioB of the wsll v.ry .vidol in thc hid rcgioo of lhc @ll. CeUs cylindrisl,

sliehdy comticted at fie crcs wallsi ?,4 um i. dimcl€r, lGl4,8m lodg.

Chloroplasl deNly SEnulm.

M, |9ilkann L.gerh.im

Pr6cou, 1951, P, I08, Pl. 8, Fi8. 5.

Tiflany &d Bri{ton, 1952, P- 29 Pl- 5. rigs.48-49-

Whitford md Sclllfuher, 1973, P. 20, Pl , 4, Fig, 2l ,

Cetb lll4 x1l-22 di w.lls rhrq scrio! s..rulv dismihL, el
cylindrical, slightly d nol at all @Blicad at lh. cos *dl; fi1u6ls verv lon8,

chlorcplst 6@lly a dens pdclll pllq em.time perfoat

Sne I, Spring 2004.

c€Ns: Mougeoti. (C.A. Ag.rdh) witiock l8?t

unaGcncd fil0rncnls ol cylindric0l cclls wilhod basrl_dislll diffcienli ion

lbrmihs entmgled coltony Mss4! nooiing or cauSlr qmong aqu.tic plmlsl

sonetioes atlach€d dd epitht'tic on submergcd csl6s of s6iptu€s: chlorcpldt

occaio@lly lod lik€, usully 6 brcad qial Platc, sonetine 2 plats mmrcted bv a

bddse; with either a uial rcv ofprenoi& or with Pvrcloids $atlered ovcr dE

surfacq enctimcs twislcd in the nid rcgion of th. celli @njuSntion Buallv

$aldifom, rh€ zygosporc fomed in $e tub. bctwc.n the Smelangias-



t9l

L Zy8oreovoidlo subglobos *M. sph@tucatpa

l. Zygoie ovoid to globoF -------M. tcaluts

2, SpoE-vall sooth -_------ ----------------,M tiridk
2. Spoew.llv.m@*------------------------M, grcillima

3, C.Us e! pDrplish _.'.-.-_--------M c.ptclna

l. Cells sp not purplish -- ,------ L1 rhes.e at

D€srlptlod of lh. Spci.t
Moe@ . A,t It atwttr...*
Tiffay and Biton. 1952, P, 130, ?1. 39, ligs. 415416.

Crlls 5-7 M in diffietd, 55-11|0 @ long. Zygospc dividing borh

gmela!8ia; quldrate wiih @@v. margis io Fte &g16, th€ *all fin ly
v€m@*i 20-25 um in dimela-

Tifany dd Bntun, I952, P. 130, Pl.3E, Fiss.397,

layyz, 1989, P, 42, Pl. 3, figs. ?,

C.lls 20 - 27 m: in didlEt r,1|0- IEomlon8,c orcpl&n hreld plate pih
4 pyMoids; zygospoEe foned in {E tub. by scaldifom @nju9tion, and dividing

g@et&8ir, globc. q bbldly ov.cj *?Is sbmth ed gol&r brcw4 25 - 31 u in

dim€lcr, 27 - 40 um long,

s es - I , 2, SFin8, Aur(m. Wint6 2004 _ 2005.

Tifley bd Bntton, 1952, P. 132, Pt, 38, Fig, 389.

Cclls 26 - l5!n i. di'mt.i dd 60 - 90!h tong chloreplsr ! brood

band filing the lcngth of rhc cells, with sdeid ptrenoid!, coljugation salrifom or
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lalcol, sporc vall solh or ycllow,

Silcs- 1,2, SDrin& Sumng 2004.

PB@ll 1951, P.4l,Irl. ?2, Figs, t,2.
Cells 8l I M in dimet 4 30-130 mi lotrg. Zygospos foded h th. t!h€,

dividing bolll gmelangia; qudhic with concrv€ mgi6 od rcunded agl.s; Mll
s@rh dd colodN; 29-34.5 M in dimcrd.

,4 ,iridii Wiltrock
PE*otr 1951, P.306, Pl.?l,Fig,8-tO

Tillany,l952, P.129, P1.39, Fie,409410

Whidordsd Sch@@her,I973, P.5?, Pl,t5,

Cells 6-8 m in dim€ler; 24-80 u tonej chtoioptsr a boad ptar. cxrcnding

tlt full len8rh ofthe ccll with 46 Dyr€noids. Zygostorcs fom€d in the tube, dividing

both gamtrlgiaj quadnre, lhe sid6 @Mvc @ne6 Erwi nedia spoE edl
sn@lh md colorlcss; 24-32un in dianetd,

c.nu: O.rrogoliuD Li,k 1820

Fildcnts singl., ub@ched; rc8.tdtive ells uinelcarc, cyli!&icat or
smclincs cdpit llat., roddaic or ddulatq chbmatophoE r€ticulac, wilh nuoercu
pyrcnoids at lqrec intcecrio.s of Bricrltu bael e wirh hotdfasr; t€minal @n

obhse, apiculale, or hyalinq ve8erarive c.tk, excepi rrE bsal one, @pable of
division; @gonia and &lhaidia pl0duced by .lier divisjor ofv.gcr.rire cls.
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L C.ll f 3-f 8 6long ad cw.d 

--_-------e. 
ilti@6e

D6c.iprio! ofrhc Spei6
O zdo g oi i u h i I ito b. B e "I mnsett
Tiffdy atld Brtuor 1952, P- 86 P,25, FiCa.24t.243.

Cell 13-18 x 80-140 uj sultultory.ell t2-40 x j0-80 un; celts ofthe
filame cnl.rge4 ednspoasia 1,5; hNt ell clongarci dwn m.lc atighdy

cuned, oD sufluliory @ll,

c..ut: Sctrc.deir L.bd.mu 1899

C€lls eulary, &iculor to fisifom, sraishl or stightty cuPed; dpices p@duced
jnb st c which mny be firc lnd rapcring or stjshtly broadc,, @6iona[y bifuE.r€,
hd someijoes @ding in diq chromatophoE singt. with l-t prqoids: €y.3pot
prc*nt 

'n 
one specB.

I. Ccll|..icll to lurifo,n --_-.____j ,1?rkra

D$criptior of thc SDdie
schtu d.ria s.tieuo ls.fto.ncO L.dncru.rn
Tifmy ad Bifton. 1952, P,lO9,U32,Iig.324,

C.lh 2.5 - 10.0 x 22.5-52.5 u (wirhout spin6); spi@s 1345 @ long.

c..ur: p.riuo BEbie! lSaa

Cclh of mediu 3irc, abour tO lin$ longer rhe wide, .ylindric, sub_

cylindric, cltip$idal, or fusifom, wirh or wilho!! a stjghl n.dio onsr.iclioq vcry
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slighdy attcn@ted ro rhe brcadly rounded or trucaie apices; cellwall @lod*s or

old6 ponions bbMish, smmth io pmcnta1c $mi@ll, qial, wilh longiM'nal plales

cxlending lo thc c€ll-wall; pr€noids onc or moG id a n diu sdes.

l, C€ll l0 dme longer lhe ovoid -----.,,-------------_ __-p, narg@itaccuh

D6..iprion or rtc S0ei6
P. r iu n n,sa tuo. e @ (Ebr.lb.rg)Brcbilro!
Tifaly ad Bdtlo.. 1952, P. 176, pl.5l, Fi8,540.

Ccllr 12.5-26,0 x 7l-t70 um, Gl2 timd tonscr rhtu widc, cytirtric o,
subn4ifom, v.ry sl'dtly an nuied b the rruncat ly rcunded apic.s,

cdur: Ccnir.|l. Tlrpiu t82B

Film€trts ubmched &d uisri.L, conposed of sph@idd, brcadly ovoid,

or shon cylindrical celh enclosed by a wid€ sdalinou shcarh and uually sepealcd

fon sch orher; d!trghter ells appbxinatcd for $ne tnc sRd division to givc a

L C.lls adjoin€d to fom coDtiruo6 filmcnts ------------_____c. nlnt

Decnptior or dr SpRis
c.ntu.In ninot tltcgtti) rre.l'ins
l iinny ud Urillon. 195t, P. l0O, ll1.6,liia. l?,

Cclk ddjobcd widour inlempdor wirhin s wi& ectatimu; homog.n@u



t95

cmur: Antrbrrod6Dw t848
ccllsrcic .!ld lusifom ($mdimBwithalutodpiccsa.d@nsidcdbly

attenuare), siraish! €uryed or sigooid, solit{y or l@sty aggEgarci chsndophorc
sind., pdi.tal onen vithout plErcid._

L ccrls fusilom or Inn,r. -----_A. latcatr

Dsc.iptio! ofrhe Spcts
Attisho.lasn|B f ctt6 lco.n^, Rttts
'lilhry and Dritbn. 1952,1,. l t4, tt.3l, FiglO7.

Cells L54.0 x 2GE0 mi cuPed, with &ute apica, $lirary or in I@e

Ldd Distribution.

Sitcs l, 4, 6, 7, Spdng, Winter 2004 - 2005,

c..B: Cbr.roDhod Scnnok 1789

l'ilmc btuched, €lclosed in a nacbsopiq lough env.lop thlr may be

sphqi€|, hcni$hdi6l, clonsale, o. iftsuhrty tubercllalc !d f4iculalc.

L Btuchd rot feicdald Al fi. lop ---------------4. atctuta
L Brnchcs ld sd spr€adinS ----_-------.---,-__--__ _-."___-C, atesa8

Dcacriprior oa rhc Sp..i.t
c' d/.sm (Rotb) Ag.rdb
Titf&y od Bnrlon. 1952, p. t2, !t 6, Fis. 62.

cells of main filh.nis 6-ll x 20-lO0 un; s.l.dnoN coloni€s gtobose oi
subglob*i IilMentl wilh ld b@chir& odi.d.g f.on en&r ofcotony:



t96

Ch tero p h o,a a de n a a ta Hue\
l illiny urd Driuon. 1952, P.32.1,17, fis.64,

Cclls of main filmdG 5-6 x 25{0 m; gclarinous olony globoe or ndly
so; fild€nc bmched, very erccr, dot apically fscicdar.,

Silas - 4, 6, Spri!& Winrer 2004 - 2005.

c€Ns. Eydmdicryor Rotn lE00

Celk ma@sopiq @atly €lorgat {ytindric (occsiotr lty b6.hed), unired

inlo a ftec-Ioating, sd@rer i.riculare cdnobiu; .clls 6docr1h with pariebl
choearophores, Gticularc al 6d &d later difils, wiii ltMoids: ncsh of n re 3-12

L C.lls coenocrlic wilh pari.r.l ckonalophores ------ -----H. rcticutatum

D6c.iplio! ofth. Speid
Iry.oli.lron tuti.lh un (Lin {Nu) Lngcrhcin

Tifary ed Briflon. | 952, P.I 10, PI. 29, Ij& 289.

cclls 5-2s0 un in dimclciond up lo 1,5 cn. tone,

c.tru. Cbtom@suD Frid r82O

Cclls sphe.ical, or aguld in oass€si lereirial ot aquaiic; chomarophorc

Dri€ral, bcll-shaped or sphqidl, wilh on€ pymoid when young, diffu* with $veral

Pyrenoitls whcn olderi ells ui.uclealei larr nutLirucl..k

L Ccll3-25 M in didetc -___-_-C. hrhicola
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D.!.ipaion of rh€ Sp.ci6

C l t o M u c a 6 h a tu ic ota (Nr.Cl Ftbenhosr
Tiilany tud Brition. 1952, P. l02,Pl,29,Figs,21j,218.

Cell 3-25 um in didct r; $litary o. in sall .egegarcs; foming rhi.
coat'ngs on moistplaces, espeia y on dmp soit.

Sncs 1,2.4, Spnng, A!finn 2004.

cdB: Cdcig..i. Moftn lSjO
Cocnobin of4 cctls, or nrl plcs of4 by d ghtcr mchobilt ag3rcgatcs in a

moe or l€ss @nspicuou gelarilou dv.lopc. fomiry a flat€ or slighlly cuftd
pl.&; els na! app.ding ovoid, 6sute or sniciEuld itr ionr vi*, qqdrarety
dmna€d wilh a q!.drolc or rhomboidal 3paco id tha cotd; ccllM hoothr
chtu@tolhoe 11, cupshape4 wirh or wirhdn a prrioi<L

L C@nobim gcnerally rcgul& 

-------------- 
----C. rcclaagutatu

D6.ripiion of in. Sp.cict

C. a c ig. n i o n.1a n I atat h (Ne.a.ti, c 
^!Tifmy ed Brifton. 1952, P. l2l, pl.33, Fig,333.

C.ll5 4-7 x 5-10 u,4 ovoid io etongd€{void, io nur,Dl @nrsd al {E pol6
and sidcs with a small r|.nglt& opening al rhc .mler o, lhe osnobini
chbmtopborcs I -4 qch wirh a sinSle pyuojd; multiple @ooDta comDon.

ceru: T.rn.dmtr Kuetzi.s tE45
Cells solit ry (or r@ly jn Gmpordy .ggEgar.s when youg), itar dd anguld

(triangular, quadmgular or Flygonal) orpolrh.dmt, vith dgtcs simptc o, r,odued
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into sinple or fuMtcd spin6; *!ll sm@lh or noli chooalophoFs I to ndyi
pfi€lal o! filling the cells, wilh or sithour pyrcnoids,

L CcUs rrieguldin flet vi -_-____T. htlticun
2. c.rr triecul& ($n.rin€s q\rd6r.J -----------___-7. ttiphun

DecriptioD of the Sp.ci6

Tetnelrc" nulic u tt (A. ltltnnt tttntE]g
T-'&ny ad Brinor. | 952, P, | 18, pt_ 34, Fi8. 335.

Cells 5-8 um 6ick and 6-20 um long, fldt viw sq@e or oblone with conc.ve

sid6 md slidrly rcmd.d @mas, side vi* nBifom+ ipric, wlt s'Inlh or

Sites - 2, 4, SprinS, Aurun. 2004,

I rr?ozd (N..g.to R.b.nroFt
Tifimy md Bn$on. 1952, P. I18, pl.34, Fig,340.

Cells *ilhout sAines 2G40 m in dideler;6-16 M rhick rridgutd o.
sodclimcs 4-sidcq a.slcs rounded wirh mucrcnalc tip, or sroul spine 8- r O h ton8.

ccrus: Pitttophon Wiitruck l8Z
Fild€nts iftguldly bdch.d, wilh smalld brhchs towed lhc .De& alh

up to 30 dimcrd long, wirh thin Balts ed bnghr-g@ o. pale-erc.n
chrctutophoci plsls fomine lishngt.o !o eressEn Gesi end* l.nbin.l
o. intcrcdsry, $ljr.ry or in si6.

l. Akincl6 g€nerally more ljje 250 w long
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D.dcriptiotr of lhd Spociog

Piltophon Mlogoait (Monttg .l Vlit,rock
Tiilany and Rrilton. 1952. P.48. Pl.l2,Fig.86,

Cells 40- 120 x 200-3000 mi lkirctc 80,160 x 212-j75 M; if inleE!]ary,

cdt{haped or lobed &d vdiously distoned whd fom.d d bs.s of btuch.s, if
teninal, ovoid b sub@nic.

cou.: PrlDeltr Lytrgbyo 1Et9

A shrp€lss, gclalinoa hs, @nlsining 6dy sphencal @Us wirh oln &y
ordcr of afu8.nor; iMividu.t eI shcrths sua y dislircr ar ffts, bsoning
connucnt wilh the colonial nucitagc. Chlooplst cuPshaped or bell{haped, wirh
onc pyl€noid. Pl4r. aquEric d aft$ial.

L Cclfs coloed ty hcm.i@homc. $lilary or in srcup---- -------t. ni,iala
! , Cells sheath eviden! G 14 un in did.ier *---.------- -------p, nrcosa

Ddc.iptior of th. Spdieg

Pd|h.Ia niaidta laiht in

Tifisy ud D.tuon- I95 I, P, 21, Pt. 3, Figs, 28,29_

Cells 3-40 trn in dim€tei, colorcd by hemarochron , $li|.ry or in 8rcups of
2-3 in irsule gclaninous nNs; on dlnp eil.

Silcs l, 10, Spring, Auiuhn 2004.

Tifl&y6d Bnibn, 195t, p, 83, pt 3, Figs. 8, 9.

Cells 6,14 q in dider.4 plmt mas densly grcen, foming gct6dnous cxpasions
on (he ebsi.arq individud ce[ sh.{hl *id.nr a1 fGl but b@ning in dhkicq
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chloopldr parietal, covering nedly rhe sriG w6ll.

Sitc - 5, Spli.g 2004.

c..B: Er.n.roGcu. C. A- Ag.rdn l82E

Cell solitary, ovoid, somelimq bealed b.rwen 1h€ 2 oagella; ccllwall
penpherally fim ed inrcmrlly ond widc dd getali.os, rr&3veE d by srra.ds

from fie prctoplst; chloDaiophorc more o! t$s Eticulare, wirh one €yespoi, 2-8
pyrcnoi&: briSht red ha.tub.hrcne often alundflr

l. Ctlls 8-30 M in dimets, off.n brick-rd i! color------H. t@bis

DsriDtio. of tb. Spei6
II @ hatu u c u t bc 6 t, b lcit od) Rolrtnntl{i
Tiffoydd Britton. 1951, P. 20, Pl 2, Fig. 22.

Cf,lls 8-10 m in dimer€., ono brick-Ed h cotof;

ccrNr AcbDtrths Bory 1822

Celk she*{at rccrdngule dd longilud'nalty bcnt or cwed in girdtc vicw,

sencr.lly attehed by gelatinous lblks, or sessile ed uited i.lo budtcs at thc
wlv6, rely into fillmdts, emetin* tiE-fl@rin& e[rr!y; rEtres gcncElly
linc&laceolatc or sncwhal cllipdc; htpovalve usually con@v€, wilh rspnej a

dttinct 6td nodule, Erhd ir@Bpi@u potd nottul6, enFat aB smelin6
lr nsv€rFly wid€ned into a slaurosj epivalvc ScneElly convex, with a pscudoEphc;

ue$qse llriarioro, otun somewhd ndilk, &d in sone specig prcnincnl !ose;
chomstophorcs ore, rrc, or nuocou drt dis@id.
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L St iatiorc prcnounced, 13-17 in l0 um -------..---, ----- t, tah@otata

L Srrialioc (MEe 20-22 in t0 m ______---__-_a. uiti,
2. Vdaes @Nr.icred rowerd . pititr tdtes ----------A. hloocephata

2. VdB ghdlally tlpcrirg towrd pote --------r. ,i,,risma
l- Cclls valv.s brcad rhick strilrior ----*-------------,-,_-.A. inn.b3- Cells valv* brcsd .llipti. -------------------A. tarcolot. ydr rcstruta

D€rriDtlo. oflb. Sp..Lt
Ach^6tha lai.ohtt VoL 6r.t 

'ist 
dr

TiFa.y md Bnnon 1952, P.241, Pl,64, Fig, ?25

Celh 4n 0 x 8-40 un; valvcs bb.d cltiplic, abrup{y natowd tow.rd the

Tiflsy alld B.ilion 1952, P. 242 ,Pl. 64,F]LA.723.

Cells 4{ x 13-30 h; valvB lilr@te@ldc gEdudly mw.d io oudcd
pol6; ||0rwer siriatioD! abolr 20-22 ir l0 um.

silc - 3, wincr 2005.

Leelqi MK. 2000, Pl.14, Fig. l
Cel|l 6n 2 x 10-40 u; Etve b@d qith dict vdric.l slrhtioB; b,nrl n*

equal lo all sides; wirh rccleguld sh.p€.

S'rcs - t,6. t0, Sumber, Winl6 2OO4 2OOi.
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-4. rdr..oldrd (lrrcbi$on) cronow
Tirrny .od llrirbn I 952, P. 241 , t'1. 64,tis.7t4.

Cells 4- l0 x 8-40 M; rElvc! cllipdc-te@lola1c, with rdsv* slriations l3-
I 7 in I0 m; hypovalve with prcnohc€d rhrad-like 6phe, wilh enbat ad broad,

eme shaped spor on on€ side.

sil.s-3,8, wint6 2005.

A- hiwephah (Kte'.tlg ctq.
Tirsy dd Bftto! 1952. P. 278, !l 54, tig. ?26,

cclls2"l x 8-26 umi valvs lincr-lan@la&, @nstrictd rou.d 0rc rcundcd,

€pilate poles, witn F.dv€e sfiarioG 2636 in tO m; hypovdrc with vcry,t@de,
mphe. cenkal !rca snall.

,. rrrltisiaa (Ku€Eild cl€ve

Tiffany md Brifion 1952, P. 242. Pt 64, Fre727.

Cells 2-4 x 5-40 umi valv€s lin*-etliplic, sliehlly ndowed to rcunded poles;

ntuvc& st iados 3!-35 in l0 m; htlovatve wirt! deti@ic thradtitc 6ph€,

ceotal rca snall epivalv. wirh v.ry ltmr F6eudoophc, 6rr.l ea ab$nr

Si(es 1, 2, 4, 5, 6, 7, 8, 9, t0, Sprjn& Sumnr, Aurunn, Winrer 2004 2005.

c66: ADpbon EtE .,s lE40
Cclls lNnlty scsitc wirh conqvc rlccs oro.h.d in girdtc vi.w, bhadly

elliptic in ouUine, wirh ituqtc o&, gidl4 Bually *pdl€d by svenl pmctEr!
or (nalc inc@lary b&ds vavcs lunate, lonsiMi..I, dynmet ic, tdmv@ly
slrolc; did llcld sr@nsly cxcnlric, n€arcr lhc cooave narSinl chrcDulophoEs
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L Cells withoDl inlorcalary bsds,

1. C.lls w'rh int rcEl.ry b6d., in

in sirdlc view I ?-63 m boad -- --,4. oratu

gitdL vicw l0- 14 d broad ---,,{. zomdt

DBc.iprior olttc Spai6
Amphda no,4aiR b.nboBt
Tifanyand Brinon. l95l. P.274, P1.73,!ig.854.

celh ir girdle vi€w long,€llipric wirh bbadly rou.ded.nds, 10,t4 x t640
um; in(ercalary bands nuncrou, lbout 12 to lO um.

sites - 1,3, Aurum4 winter 2004 - 2005.

Tifdny6d Brifion. 195I, P. 2?4, Pl 73, Fig. 855.

Celh in gidle vicw bbadly clliptic with Fu€tc ftdr I ?-63 x 20-25 lmj
valve lDatc, witi mdro blut !016,

Silcs - I, 2, 3, 4, 6. 9, I0, Spring, Smmer, Autm, Vinrer 2OO4 _ 2005,

ccnBr Cocconeis Ehrenb.rg 1835

Cells transreely curyed in sirdle vie, slilary, epiphyric upon subn€rsed

aqlatica, $Fcidly upon slow-grcwine filmdlsous alg@i *pta ioconplere,
inLrcrla.y ba k ab* ; valves ctlipric, epivdve with diol psudo,aphc, hypovolvo
Mlh ncdio hphe, sraiett or sigruid, wirh 6tr.t ed pold nodut6, *nn
lr@vcnc slriac or puncrule rowsi chrcnaiophorc sin8l., lmirolq u$ally wirh ore
or lM pyMd(! ed adjoining lhe epivalv..

L RaprE sismoid------ -----_-__c lerela
2. Hyaline inrMginal line in hr?ovalvc --__--_____ -_C. ptacentula

2. No nydinc inFa@ginal rine in byFovalrc ___-_,_,c ,Edidl,r



204

Ddc.iltion of lhc Spc.ics

co.@rei' Id.lla (K\.ttiad cteyc

Tiff&y ad Bntlon. 
' 

952, P. 240, Pl, 64, Fig. 73?_

Cells 10-26 x 20-80 m; i@gul&ly recreedd in girdle vi€w; valves elliptic-

lo@late wiih blut en&; srie sdcrl, dnsvem io enqhll ndial 22-t0 in
lou; ephe sienoid, with l4ge rcdsguld edral.

Sile - 10, Sprin& Aut@, Vinrer 2004 - 2005.

C, plaqtuh Enftnh.E
TirT&y ed Biilron 1952,P.24l,pl,64,Fig. ?14,

cclls 3-40 x I I -70 !n|: Ilat or lishlty crdcdi vatves e iliic, b4vcE slrie,
23'2s i. l0 m; bt?ovalve Mrh filmorous, sraieh €phe ald inhdaiginal hyatin
rinA, cctrtml rrcr ound. sm.ll cDivntvc *ilh nflmw tincnrnsdonphc_

sns .. 3,4,6,9, SDrins, Sunner, Aurhn, Winlr 2OO4 - 2005.

C p.tlicnI^ nhr.rl,c|s
Tifldy ed Brinon. 1952, P, 241, Pl, 64, Fig. ?33.

Cclls 10.37 x 15-56 !m, curucd; valrcs bro.dly eltipic; hypovolve wirh
mdially Msed rr&svcM strier l6't8 in l0 m; willt reud puda€ t8-20 in tO

uoi rophe fisd-like, sriaighl with qaU rounded cenira! ea; epivatve with
stiations 15-17 in l0 u cosed by iG8ul*ly longirudinal os ofta,Se puncrac,

wior ldow linear pseudoophe screly nedimly widened,

Sit€ - 3, Sprile 2004-

ccnur: Cyn.roDl.lh Wn, Smhh 1851

Cclls g.ac6lly solirary ald fefl@dn& tin@ in Cirdtc vid widr udtrlar
ha.8ins! srmnehic, vnlves linear, navi€utoid o, cliptic, somelincs, nedioly
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@nsvq tresveely ud longitudinlly stnrchic, trasve&ly unddai. on th€ f.e
wilh a mdgiml k*l conlaining a raphe; brcsdly cosbte a11hc pcriphcry, enetinB
v€ry short; rr&svcr* strillios intcrupted by longitudinal peudoBphc, sn€limes
obe@; chm@lophorc single, appaing 6 rwo €xpanded lobes, on nexr c&h
valve, com4red by a cylopleic bridgei a si.gle auxoslorc fomed by thcjmdur
orthe two cells; or ! singlc auGpoF flm 6ch ofrhc ells withour @ijugalion.

L vdlvcswirlrootconsr ct ion -'---..--- --,--- ---------.- -- --- -- C. cl ! ipt ic d
L Valv6 qifi brcad ndia @Brrictiotr 

-_---* 
--_1 

soha

D6.riptior ol tl. Spei6
Crhatoptean.I|bi.' @rcb) rtt/ n Sbitll.
Tilt ny nhd Britton I952, P,290, PL77, Fig.9O9.

\vnifold 6<l Schuacnq 1973, P, I 19, pl. 58, !ig. l,
Cells 4G90 x 50-220 u; valv* brcadly €llipric *i0r ,oudcd pot6t cosha 2,

5 i. I0 trn tud s[ialions, ircguldly inte@prd, I j,2O i. r O uh.

Sile - 10, Spring, Aulumn 2004.

c. s,ra @rcb) wm. Snth
Tilley and Britiod 1952. P. 290, Pl, 7?, Fi8, 905.

Cclls 1240 r 3G300 m; vatve b@dly tind wilh v€ry wid. mcdifl
.on$riclion &d snewhat cun at. enGi costac G9 in lO m, silh lrdsv€ne
skiations psFndiqitu 1o rhe @gjn.

Siles - 3, 7, 10, Spring, Sumd, A!r!m, Wints 2004 - 2005.

cc.u|: clmbolr t33tl
cells elila.y md frce-noatine or arehed ar rhc .nds of selarircs shlks or

conined within litle bMched gelarinos tub6, wilh panllet side i. sidle view ed
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snooth cirdles, wnhout intercalary bsds; vrlves asrm€t'ic, lumte or dedly ellipdc

or rhonbic or naviculoid, doMuy @nvq, v.nir.lly @n@ve, slraighl to soDewhal

convc! oxinl ficld widc or r@w' nc@r thc vcnlnl nlrain, *ilh ccnrral aM wilh

or wilhout dois: mphe clNed, wilh weUd€fin.d nodulsr trdsvdc alriadons ladiate,

enicdn.s crosli.cd; chomltothorc r dnelc cxpDdcd tlo|c; auxostoE fomcd in

pajB h.twq @njugating cells.

| , Tmsw6e strigdo6 lot cos-tincd ------------- ------"-C. @quatis

2. pol* Dot rostralc{!pitale--------------------------------c. lepto9tos

} Ccnltal :JM l.rge, rhonbic r----------------------C. tuphic.phala

4. Dosl lwo or no!€ ($metihes hcking) --------------4. .,.rrla
5. Dot islaled, or ventral side --------------------------- -------C. tmida

6. Sirialinr with .houl 20 cbs-lincs i. l0 um ---_C .?n y',rhrr

7. Venfal 
'uSin slightly c ------C. vnnicota

Decriplion of the Specis

Ctnb.lla ..q@lb rfn, Sbttll
Tifroy .nd Bnnon 1952,t.276, Pl.74,Fie,866.

colls 4r2 x 15-54 um; !.lvcs lincaHlliptic to linc&lsmol.r, $ncwhal
nsynmeltic, wirh convcx sides, slighdy a|tcnBr€d b rcund€d polcsi .xial a@
nmwt @ntral @a not well d€v€lop€d, egultr 10 round; raphe slighlly €xcenrric.

oulwrdly cb& rn6vcM slriarions 6diatc, I I -t 6 in l0 umj finely pllctuare,

8. TI@vce striatioN st ongly Ns*.lJih.d ---''--------c' para

C, ,nptlc.phtla Ntgclt
Tifmy und Briton, 1952, P,2?8, Pl. ?4, Fig,870,

Anj@ 6d HUsi! 1983, P. 2, Pl, I, Ii& 2.

C.lls 910 x 25-40 un; volrcs ldccotatc, somcwhd dymmerric, wirh convex
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sidcs bd evid.nt @nilriclios bcloe the rostrate-capitlle pole; nph. iraight,
dighrly exentic; aid aH n:@wj no1 €nles€d h.di.rlyj lratrveN srriarioc

c. .nt l' Orcmpncb) crumw
Tiilmy dd Biifton 1952,P,278,PI. t4, Fig,861.

C.Is I 5-36 x 35- 180 m; valB $iongly slDact ic] @vicutoid ir sh.!. wirh

dorual sides convex, ventEl sidcd @rcare wilh a ncdie expesion; nph€ excohic,

b@d, do$Ily mnvexi uial !q ndow, sm*hal widqcd .t (he middl€;

transde slriarions ndiar.,69 io l0h.

Silc 4, Spnng 2004,

C .rrrir,n& ((u.rztng) Brcbison

Tifmy ad Brifion 1952, P.278, P,74,Fig,871.

CeUs 9.14 x l0- 100 Mi valves mviculoid, srrongly cwcd, dosdly convex,

v rdlly ncnrly shiahr, will sligl{ ncdim cxpansion; mphc cxd|ric, bodd; axiat

ea n,fuw' somewhat medidly widened, with venrral n€did srriolion ending in d
isolflrql dot; rhnsvcrsc st.irrions ndiak, 8t 0 in l0 trm_

Sites 3,6,8, Sunmd 2004.

c r.prdcmr (Ehr) crurow
Tillmy ad rrnfion 1952,I,.2?8, P|74,Fig.868.

Celh T-13 x 17.60 m; valv€s tmcrchte. with $ndhrr Eymmerric ed
€lidcntly convcx sidcs. poles shaQly mudedi raphe slidtly excoric, s hllc
cwed; 6Ird nodule pmmi@! qial ae t|mw' shErply limilcd; qrrd a@ not

€viden! trbs!6e stiiatioN very pronobccd, 912 inl0 m, wirb evident cross tin€s.
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C/,,tu (Wn. Snilh) Cl*c
Titr8ny ald Britlon 1952, P.279, Pl, 74,Iig.874.

C.lls 8-12 x 25-?0 M: vrlB emil.GdaL, glneally convq doFrlly .nd

seaighl or sligblly onvcx ventrally, gnd@lly d.ticnudted lo rcdd pol€s; nph.
q@tcriq cdcd; qial .M lr'@w, mod or ls @t lly cxp6ndcd, FdBre
srrialions radialc, 9-13 in loun.

Sile - 4, Spdng 2004.

c ,,,,i?r/u (I|rcbison) von llcur.k
TifIdy od Brinod 1952, P. 278, Pl. 74, Fie, 860.

C.lls 15-23 x 40-105 u; valv6 dtlm€Eic ed cu&d, br@dly mvictloid,

witt rostEtc polcs, anv.x dosll sid€s ed st6'snt oi slighily @Nex vcmal sidcs

havirg . dedie qpuiont 6ph. cxqtriq qjal !d |l.fuw; qtr.l aM l&9.,

roDd, with a v.nthlly pl@d pronin€nt i$lded to Fsvce smations 8n0 in

Tiffsy ed Britton 1952, P. 2?9, Pl. 74. Fig. 871 ,

Cells 5-12 x 1040 m; vaies me{hat sdi€lliptic, doFally 6nv.x,
volrally sfaight to slighrly @nvcx, wirh shrlPly mud€d pol6i aph. lriighi, closr

10 the vcntGl sidc exept at the polq dial .fu IEmw, slightly expsd.d nedimly,

wifiolt islat d dors; ttesw6. slrialiotrs l2-l8 in l0 m, gochlly radiarc,

punctu.le, wilh punctae aboul35 in 10 m.

Siles - 4, 9, 10, Spring, Sumda. Aulun4 Winrer 2004 - 2005.
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Gcnu.: Erootit EbB e.g 1837

c.!ls dtansuld ro lind ro tabular in girdle view, bolh Sirdles ad valves

ston8ly ornoncntcd, usuully wilh intcrql.ry bonds, lec'floatirS or epiphylic.

-_----E. 

Pzctainahs

129.

sidle vi*: valr6 lin@, slidrly b
rounded pol*; lr&sv.Be slriations

Ds.dptio. ofib€ Sp.cis

Eunoth pe.tlrolis Rth.nno.n

Tifl&y ud Brinotr 1952, P. 240. Pl. g, Fig.

Cells5-l0x 1G50 un, dlssule i.
boadly cwed, wilh .qly pmU.l sides dd

Locnl Distihntion.

Sile-2, Spnn8, Winter2004 2005.

G.nNr Fr.gtbrl. Lytrgbye 1819

Cells Ectanguld h gidle vi*, slrMeuiq rilh r or 2 $n tin6 mnc

int€rcalsry bmds, withoul spt sd @stae, uited inro frce.floaling or e$il.
@lonics; m6tly ziezag chais, endin s fla! stcllat @lo.i6: valv.s lind [o

tuifom, bilatcolly symmerric, Bully an nuated.! th. pol$, slnelin€s crpilale,

often m€didly inflared, tely constricled; tr6ve* strie Eually nnc, eneline
cMsq p*udorlphe ndo* dd indislircr or brcad sd pronin.m; chromalophoEs

nuncous small dis@id bodi€s or one 10 fou l.himle plales wilh pyrenoidsi

auospons fomed singly with in th. ells.

!, Cetlsncdi&ly@n$riclcd----------------------------------F. caprcina

r. Cells apicaly @Nrricr.d -------F. i,te edid
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2. cell valv€s Sicady oqand.d mdi&ly---fl coatsea
2. C.llvalv6 bm.dly [o t|!Ilwl' cliprio

D6.riprio! or thc Spei6
Fmqilada copaclna Des6..ht t
TilTmy sd Bnnon 1952, P, 214, PI.62, FiE. 698.

C.tl! 12-4,5 x 25-100 si uir.d i o long chajc; BlEr lircd with

peDdoFph. a.d Fct ngule to ellipdc anttd 8.!; rres* striatioE firc, lbout

Sii6 - l, 2, 4. 5, 6, 9, 10, Spring, S|uM€r, Autw, Winter, 2004 2005.

I crrrt ..a @bmb.rd crunot
Tifloy.nd Brinon 1952, P.234,P1.62,FiE 696.

Cclls 512 x 7-25 um; miLd inro ahd long compct chains; valves Cratly
cxpddcd medi@ly, slmost cncifon, wiih l&elitc p*udoEphq thcvds
striotioN l4-l? in l0 u, rlidtly ddial.

Sitc 2, Winter 2005.

'I illey &d Bdtlon 1952, l', 234, 1'1. 62, Fig, 700.

Cclb 2-6 r 3-30 @, uitcd into 0.1 chri6; $lB boldly to nmely
cllintiu. with cvidcnt InDor prcudomphci lmnsvcM st atioff Domincnt, dmost rib-

lik , enetind ndi.l, l$ 12 in l0 u4 virh fiM c.o!s lifta.

sir€- 9, 10, Ault|m 2sx,

tlimo 1977, P. 182. Pl. 4, Fig. 2l

Cells 6-6 x 50-?7 un: valB t|g wifi @.srricr.4 slidtly opi(lL dd.,
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entEl ar.a uilat@l; strie 9.1I in l0 m.

Siles 1,5, Spdng 2004.

C.b!t: Gonploror C.A Agrrdh lgEl

cells usudly @iphlic oo ihe .nds of dichotomo8ly btached gelatinous

srall€, somdiDes ssile, som.lio* solita.v and ne-fl@lin& lramve6elv

at1melnc in tath Sirdle ald valve via!, grdl.s sdth wilhour intercsldv btllds

or spta; vah.s cundte, clavatc. lall@latc, or ncdlv stBigttl, sith one pole €pitale

or btuader ihd the other, longitudinallv svnnchic; dial fi.ld ndow' s16i8lt' *ith

o staight 6phe 4d cohspicuous cmtdl ed pold nodul's, stnalions sitictlv

r!N/e* or em4har mdial, nride @dpot d of a sinele o* of puctalci enllal

ea" sndincs ddding 10 fte mdgi6, with d 4rym'lricallv p!4'd do!

emctimcs $!c.al dolq ohromrbphorc a sinElc, lobed platc. usuallv *ilh a singlc

prrnoid: aucpoB foned in paiB betw.4 two conjoearing cclh'

L Aplx eule ---_---_ ----G acmihdtun

1. Apex boad ltal-----------------''----'G Eunirtttu ro corcmtum

2. LdsO ol ells fcss thu 4l rm '-------'------G oliw@

2. linsth of 4lh noG thar 418 -'------G olba'eMVu cqltueo

3.

3.

L

C.lh vdlv6 lin€arclavaie -- -C intricaium

.---G. SdinalMc.ll! vdv.s biconllnct d

Celk lalv.s cl4ttctseota& O Fivol@

c€nraleabrcad--------------------c.conslriclun
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D€criDliotr of tb. Sp€ci€t

G o np h o d.n. d c M it d M Enrcabt E
'uflet ed BrnroL 1952, P.212,P1.72,Fi8 ato

Cclls 5-l I x 20-70 @i valve g€ncnlly cueat , €xpand.d nd $e aFx dd

I€ss so mcdianly, wiill cun.atc &d acut apex and with evid.ndy an.'ualed be

Site - 5, Splng 2004,

G dnS$rdtlr (r<uccitrg) gnlow

Tifiaoy dd Brinon 1952, P 2?I, Pl-72,rig 842.

Cclls 5-9 x 12-45 Mi vslv6 slendd; clavalrld@lde, ncslv st'mclric'

eith stightly @nsincicd ard abrupdv rculd.d Poldi dial 'd t[mw bul 4iddtl

censal lta boad, one{idcd, with ietar.d doq trdsvc& $riatioB 6dial'

irrdisrinclly purcturl{,9_l4 irr l0 un

siB - 4, 6, ?, Aurl|m, Wirld 2004 - 2005

C. irbicatun Knetntg

Tiil6y add Brinon. 1952. ?.2?1, ?1.72. Fig 836

colls 5-9 x 25-?o si vdves lin@_.lavst' qpdded n'di&lv' wilh brcadlv

mundcd spd ed altdt lcd bae; uiat !d wi.tc; @t"1 Ns brcld' omaid'4 with

isolat d dol ald nedi6 striario$ shon, on a kc&rg Fasv'6e stnatios smc*h3l

radial, cvidently pucl@lc, abo 8-I1inI0um.

Silcs 4, 5, Spring SMn r, Wint r 2004 _ 2005

c..MtrictmDhrcnb.4
'fifany and Brtuon.1952,l'.2?1, PI.72, [i9 839

Cells 8-14 x 25.65 u; valva clavatc, consErcted bclow th€ broad rcddcd

aliel polc, wilh sttcdulcd besal potci did a@ lE|'wi enltd a@ broad ed
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irtguldly deiined. with 6 dot on ore sid.i trdsv€F stliadons 10'12 in 10 um'

rndi.l, cvidcnlly puncl@tc, tllcmatelv long and 3horr in the middl' of lhe valve

Sile - 3, Spring 2004.

C. semlt tun {LYar}ye) C.A, Astrdh

Tiflmy sd Britlon. 1952, P.270, Pl.71, Fi8 850

C.Us 2543 t 60-115 u: v6lv6 bi66fid'd, sih boad rcurd'd

$btruc e pol6, rhe lpex co6i{ted}le ldgd ths lhe bN; ditl !@ lin€€i 4ntral

@a obde4 with 2 to 4 dots in a lonSitodinal rcw; nphe lcrmintlv wilh doMl

hooks; tnnsv$e strialiod, t_10 in lO un,8c@mllv odids) mcdielv aRchotclv

long ed shoti, delY Prnctuai..

Site -9, Aulurnl Wi er2004-2005.

G ,ri@..!t (LFshY.) Ku.uirg

Titldy md Bntoq 1952, P 270, Pl ?2 Figs 844 845'

cclls 5lo x 15-40 uDi valves ovoi.t{l|ate, wiih br@dlv ouded ap* ed

ac ely rounded b6q sial sa tErcw, lincdl ceniral ea widen'd tBrov€rselv

wirhoul dor! hphe slrlieht lrsv@ sfiarioB I G14 in l0 rm'

sites - I . 4. sprin& strmmcr' vintq 2004 - 2005

a. oliw.um\,.- erqr.t Clqe

MljLul lt5l. P.31, P|.2, [ir.2l
satim and Klm 1964, P.44, Pl ?,Fi8s,62

Cclls 8-lO umi valv€s clavate, kodd obtu$ api6 ed draM oui ba$$ uial

.rcu n{truw witb rul suldr cdnlrol u@i tuphc slroightr p&ullol' mdiqting in thc

niddle, 12-14 itr l0 ud

Sites - 2, t, 6, 10, Spnng, Sundlo, Autumn, Wi er 2004 - 2005'
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A.N rhm (Knet jnAJ Grtn
TilIdy ed Briftn, 1952, P.2?2, P1.72.Iig.838,

whiford .td S.hurcher, l9?3, P. 42, Pl. 56, Fig 6

C.Us 4? x t2-30 um; valB cbvli.-lar@late, wiih sho'tlv onsrriclc{t

pole$ digt ea very ndow; enid ea sddl, oFsidcd' Mlh i$lared doti

rsv€rs srriatios €di.l, indislincily p!nctu.t., 14'l6 i. l0 M

Siles - 2, 5, q sFing, Vi * 2004 - 2005

c. splaaofuuanE rcnbcrg

Tifrdy dd Biitlon 1952. P 2?2 ,Pl 72,FiA E47.

Cclls ?-lo x 3M? M; \€l€ elliptc{lavlte, shtrplv n@*itrg lownt I
rcunded ed dig)tly €pi1aL bdd pole sd with t nu.I sid'r trotslike api€l polci

sial dea nntuw. lin*r; colral da small, wilh a dot a1 onc side; tmsver€

striadons Il-16in l0un
I-@l Dislriburion.

C.nut NNial. BotY 1822'

Cclls g!ftnlly sohurv and fN-nalins, smctinca 'egrc4rcd 
r'lo

iftglrldly ndiating clun6, rluedd ir Sidle !i4 stm'lric' wilh s@lh

sirdlcs and wilhout idcrcaldry b!.&i valvca clonesre, lr'Ncsctv dd toneitudindlv

symmelric, uually dttenutcd lowd @pit!t.. rouded o! oslrat€ poles; did n'U

',mw 
*nb disdncl, suaighl Fphe dd pole ed cmtrol .rpe!io$, todulo smtlli

lmrce elli.tiotr' emetjnd enewhd ncdid v ndlal' Puclulte; rwo ImMt'

chmnatothoE, @ly fou to eieh! inn qu.ndv with orc ot noe pvFpo'dli

auosporcs fometl in pais by the fusion of two gmcns fton €ach of lwo
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l. Di@eter of thc @ll 5-? ---N cryptocePhala

L Di@etd of the @ll8-10 --.'--N garnun

1 , Dianeler of ll1c cell I Gl3 un -'-_--.------------ '--N fitncocePhtla

2. valv€sboadlylind------..-----'---------"'------N dicephala

2. Vd€s l@lar 

-_---
l. V6lws with ndly p.r.l -'---- N sr@ilis

3. Valvcs wilh gr.d uolly allcnualed sidcs----------'--- ---'--- N radiosa

4. Ce.ml arcs wifi a sioele islat d pu.cla------_------.._rr'' tdca
4, Cenlral at! eitbout d iebtcd p@ta ---------',v rttt"/"

5. valw lG2o un *ide,l --' N beilltu

s. v.rves ellduw anout€4 !016 F!nd.d----_ N cuaidata

5, Vdlvc 7- 15 um ctliPtic od ld@olstc ----"--.---------..'- N aigtu

6 valves with blDl ed b@d e ds---'"-----'-----^N riridula

6. valvcs with bondlv osr'!I.c eids ----------'-----N prot'iacta

7, TJmEe slti.lioB inLmpled by longitudiMl hvalin' liB----N lutdla

8. Axial aE! brcad, $nc*hst w@],i'---'*"N @4Ma

Dcacriptio! ol th€ Sp.clct

Tifimy @d Brioon. 1952, P. 256,PL 61,Fie.764.

Calls 8'l4 x 2O4O m; valEs.lliflic *ilh shod cltlr"nd sligh0v €pihlc

en.t5i sa6veF stn.tioG ndial, !12 in l0 m, shortened on 
'ilhd 

side of fic

Sitc - 5, Autm. 20{4.

Na,lcala cryptoc.Ph.h Kt tziag

Tiffmy ad Brnion 1952, u. 67. Fig 767

Sch\mchd ed Mitfotd 1959, P. 103,

cels 5-? x 20-40 un; valvcs laneol.L wifi sl6d.r, en what capitale ends,
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cdtetal d6 elongat d trdtNly

Sii$ - 2, 3, 5, 6 E, 9, SPlin& sljms, Autum, Winrer 2004 - 2005

N .trn@c.pha1,lf.n.fia
Tifany ed Bnfor 1952, P 255,Pl,67,1i9 782.

Celts 10-13 x 3560 uni valYcs lanc@lAtc {ith sl4d€r' slighllv dPitti' €ftls:

eniBl sM rcundi ir63vcte striaiom, ncdisly 6did. polarlv convcrgent' 10-12 in

Sie - I,Spriry2004

N.86rr@ Ebrmb.rg

Tifley md Britlod 1952, P,256,P1 67,Fig 776

ctlls 12-20 x 25-50 umi vdB boadly clliplic lith shon msirat' sd boadlv

!oud.<I @.ls; @!d !g {i.t n 4 id.gul.li rtrslte $itd@ nditl' &10 iu l0

u!r! nediarly &.Nrdv lolg ltd ahorl

sire - 2. SprinS, Auturu 2004

M dr."prart €nEntFrs) Wd. Sdirh

Tifftny od Bitlon, 1952, P. 256, Pl. 6?, Fi& ?6E

Anjum dd Eusin. 1983, P 4Pl l,!ig.14.

Cells 8- 13 r 2040 un; ralte brudtv lind to lm@tarc qith 6d! abruPtlv

Nslrat€ ed sohcwh.t cspit tei balsvds. ntislioG ndial'

sirc - 4, Aunm 2004.

N. cstpidttt Ktcuilg
Tifimy ud Brinor. 1952, P, 254 !l- 68, lig. 789.

cclls l?_l? x 5o-l70 um: vRllos rhoihoJaneottte, lipdioe sharPlv lo
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tuud.d 6tb, lrdrBc atiations, *idcndy puctuale, I I l9 in l0 Mr longinldiml

srridios lboul 25 in | 0 m dd pdalel to t|mw dial a@

Sitc - 9, Winter 2005.

N. anilad (Gr.gory) Mu.ller

Tif.ny ald Bnftoa 1952. P. 256, Pl. 61,Fie. Tto.

Cells 715 x 16-35 mi valves etliflicld@lar. eith bstiat, $bdincs

slighrly capilale, .ads; central 'ea ttu*ct&ly wi<te@d, iftSular; t&s6c
s,tiatioDs radial, 12-14 in l0 un,

N. @,lmcdd (xu€f,irs) Grunow

f iflany dd Bdtlon. 1952, P. 254, Pl 67, Fis. 766

Cells 68 x l?-25 um; valB lalr@hre, dirl a@ latc@laL and m€didlv

boadi lrrsve$ suidiots onen vE*, ndid, 20-22 in l0 m.

Tiflaly lrd Bnnon, | 952, P. 255, Pl- 67. Fig T?4-

Arjum dd H6ein, 1983, P. 4, Pl. l, Fig. 15.

Cells 6l O x 36-60 um; vqlv€s lineai vilh nedly pa.allel sid6 ounded 6ds'

c.dir6l da @ringulq; trsv€e srriatiom, only slighUy 6dial in thc niddL, I I - 12

Sitcs - 2, ?, Spring, Shnd, vinrer 2004 - 2005.
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Tilld/ ed Bdtton. 1952, P. 254, Pl. 67. Iig. ?65.

Cells lG20 x 30-80 uhi v.lves lin€, qilh slraight ot sligbrly conlex sidcs

ad boadly rcud€d d&; |r&av.e sfi.lioN 3lighdy ndid, l2n4 i! l0 m tt th.

middl€ dd 18-20 in l0 m .1 ih. pols; knftl @a mudcd

Tillany ed Brifton. 1952, P, 254, Pl. 61 , Fig. 777.

Cells 7- l 2 x I o-40 un; valvd lmcolate wnn boodlv reundcd ends, cnral

a@ 6ta.guld, with a singL islated puclut , Bdial, 15-20 in l0 m.

Sile- 10, Autwn 2004.

fifany dd Brinon. 1952, P. 255, Pl 6?, Fis, 785

Cells 10-15 x 40-80 M; valv6 lin d'ls*olat€ wirh bludv &d brcadly

rcsded .nds, cenftal e€a oundr lrmsver$ strialions, 6dial in the niddl', Iightlv

@nverscnt al the poles, about l0 in l0 M

N. Izrm.,a (G run) Clec

nftEny dd Britlo!, 1952, P. 254,ll. 67, Iig. 7?5.

AnjM ad H6ein, 1983, P.4, Pl. l,Iig.20.

celk ?-10 x 2035 um; valv6lin6 with brcadly lostdte cnds, dial@a vc.y

mowi tr&sv.ce stri.tio slidily ndial ex@P1at lhe dt€niths. I r22 in l0uD

Sit6 - 3, 4, 5, 9, Sllmr, Spdng, Aurum, winlei 2004 - 2005.
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& iorinarla (cru!ow) clee
Tilley &d Brilon, 1952, l. 255, Pl- 67, Fig. ??7.

Cells +5 x I I -16 uoi vdvcs lind ellipric, wiil slighi ncdie *pa6ion dd
broadly rcsded polesi t msveM shiations odial, I 8-20 in l0 um.

Sir6-5, 6, E, 9, 10, Aunlm2004.

Tifldy and Britton, 1952, P. 255, U. 67, !is. ?80.

schumehd ed Whjtford 1959, P, t 14, ll. 54, Fig. 22-

colls l0-19x40-120 umi vulves lsceolulc, SmduaUy upcing lo rorc or lcss

poinled ends; trdsvee sfiatioG radial, q€pt atthee s,10.12iol0M,

Shs- 1,2,3,4,5,8,10, Spriog, Sl)mer, Autumn, Wi d2004-2005.

lV, t6ca.ra (ObEnbqs) Gdnot
Ti$oy 6d Bdtton, | 952, P, 255,A. 67,Fi8.779.

C.lh 7-22 x 12-70 M; v.lve.llipdq with mod oi l4s rcslJ.L{.Prral€

cods lilrd 6d nmw di.l .G!i t63we stnttioB ildidl, inhpldd by

longiludinrl htalirc lin€1 l0-14 in l0 M.

Sitca - 4, 5, 10, spring, AutMn, Vinld 2004 - 2005.

N, eminutud GnnN
Tiffby dd Britton. 1952. !.255. Pl.67, Fis.783.

Cclh 8-12 x 2341 d; valv6 ls@laic with noc or las bstraie, of16

lid0y capitatc 4dr enlt l '6 ound; tr.Ev.e strildons, nedi4ly .lrcolrcly

lons ad shorl, ndial, 1416 in l0 m.
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Ccru: Diaton. Dcerdolc 1805

C.Us @rangddly ralul& in sirdl€ vid, uited .r thc @m6 
'n!o 

t@
0oating o. sile, zigzag ro lin@ chlim, aith orc or trc inlcMbry b.!&, wilh

eve6l tesve6e sepi! appcding 6 trlcvdc @st ei volves l4ccolate 10 linqr,

bilirmlly symmelric, with tlw6q lincly puncrut€ $iaiions bet{ed ttr.

constle; psudoraphc namw, wirhout n.dia. dpotrion; chrchdtophor€s numerous,

1 , v.lves capitarc, norowty linF -----------------------D tucePs

2. Celb 100-300 u ro.g ---------'--__"D. hiemt.

2. Cef k abour 2 un bmad ---------_--D elo,Catn

Dc!$lption of rhe Sp€ci.r

Diatona anceps @hrcn, Klrchne.
't iliny ed Dnxon 1952. P. 230, Pl. 6 |, !i9 683.

Hadi a oa 1988, P. 679, Pl. 5,lig 4.

Cclls .L8 x 15-100 ub uiled i o ncdly closed chlins, with fry or .o

inlercalafy bmds: lalves lines, @pitate et $e poles, wilh ndow pseudoraphc;

.osie dclicare,3-6 in l0 uni umv€e stiations l8-20 in l0 trm.

Sircs |, l,4. 6, 7. 8, 10, Spdns, Strmmd, Aulm!, Wnna 2004 - 2005

Maj..d l9l5, P. 13. Pl. 2, nss. 16.l?.

C.lls 3-5 x 3045 h; r.ct&s!ld, slii.ry, in nBz.g cn.i.t, sm.tibs lilEt
or {.lhrcly uitcd wirh 6. soths: gtdl. vid lotrg;' n,l'w, sliddy drau in lh.
middlc; valv€ vi* lindr, staight, elongd.d; apies sli8lnly oudcd, Coslale,

psudonphe,6ow,lined,

Sitc - 8, S''mtr 2004.
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D. li.a./, (Ly{sby.) qcibcrs

TifioylrdBnflon. 1952,P, 230,Pl.6l,Fig.6E4-

Cclls 7-l3 x 30-100 un; uired inb clo*d chlnr with num@6 inteMtary

ban&; valv6 linee-lm@lare, o y rligh0y Mowd;wErd rh. tuuded pols;

@stae promiml,24 ir l0 m.

Sitcs - 5, 6, AunDn, WinLt 2004 - 2005.

Ccnus: Cyrcrigda H$srl 1845

CeUs soliilr1 sd tee-fl@dn& sonctimca in gelarinous rubs, €lliFic-

ldcol.tc in grrdle view, inleRdary bd& ed epta abs! sym.lriq valss

sisnoid, t@seely ed longiMinatly symctric; uually Sr.dually afl$utc

somerind 'mwly so, tuly wirh r@ly sulighi sids 10 b@dly rcuded poles;

dphe sigmoid, wilh smoll ccnlral ed polar nodules; axial aea mrow wilh soall,

Bu.lly euded c.ntal eEli lusveN striadoN cre$ing longiludinal stiatioN at

dght eglcs; ttu cbrcmrophoas, rcedely or ircguldy shaP.d plales' e€renlly

f Dimelelof cells 5-10 M ---e. valPmides

2. C.lts tlplri.g to nnmvly rounJql cnds-----------G l/cztrAri

2. Cells abrupdy !]lNwcd ro ptodvc'd 

------"G 

wqnleri

D*.riptlon of tbc Specl€

GtBiEm L@t inEI (Ctutt Cw.
'I illdy dd Britron 1952, 1,. 269. I'1. 66. Fig. ?61 ,

Cells l2-l5 x 80120 M; valv6 sisEDid, lsccollte, llldins ro nmwly rcuded

endsi lr&svce sl.iaions, radial in lh€ middlc, pe.pendiculd lo the middh

li.e elsewher€, 20-23 in l0 h; longitudinal stiaiio.s 24-26 in l0 un.

Sics - 2, 3, 6, 9, Sl)md, Aul'nnq Winrd 2004 - 20{5.
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c' @Db, (suliv.!t) Boy.r

TilIdy dd Bnnon 1952, P. 268, Pl 66, Fig. t57.

CcUs 28-10 x 75-E6 @; valrcs lscolll., sfDngty sigEoid, abrup{y

nmowd lo pDduced. subacute €rG; Fphe somciinB q@nhic, surlly sigmoid;

rrmsveN @d loneitudiml striaiioN 2l-21 in l0 M.

C. ,.drprordcs (Pab.nbonl) Clde

Kta 1964, P.18, Pl.5 Fie.50.

Cclls 5-l0 x 25-?0 um; vdv6 lo@ol.!0, signoi4 gBdually att€Nald lo

Du.d.d polq trasvce stliarions uu.lly pe*ndiculd io tllc niddlc line,

son tin6 nedid y radial, 22-24 in l0 umi longirudi.rl srriaiionc abolt 28-10 in l0

Sil$ - 2, l, 5. 6 10, Spring, Sl,mq Aurw, Winter 2004 - 2005.

G.trtu: Ni', chL llu..l 1845

Cells solitlry ed tcc'floating or dcnrely clslercd in simple or sbr6ch.d

acldlinous trb6. clons c-(rlflnsul.r! or signoid in sirdle vicw, with $mwhnt
anenu.cd pol6, dombic i. ftswtion. Vslvs lonsiMiolly symeEiq vay
vutublc in shrpq staight, signoi4 lin@, cuiptic, somwhat udulare, nedidly
conslrickd or not, pol.s rcu1e or rcsaak or capirlle ond nuch lttout€; na one

ndgid G 6 kel with d Eph€ having sall nodules dd a rew of circlld po!€s

( tariDl dois') opdins toward the inGrio. or rh. el! trs3v.6.ly srriale ot

FDctur.; rwo chrcMtopho$ on rhc s. gidL f!e; tm EuospoEs fod.d by

$e @njusri ion ot re cclh in a $m*har crosed apposition.
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K.y to tb. SDei6

L Dider€r of @lls 5-7 um ---N. wmic aris

L Diuetd ofcelk 6-8 in l0 m-------..----'-----------N. anphibia,

l. Diamet r ofc.lls 9-12 in l0 M -----------------------N, anEwtata

2. Pol.s reundcd with stEight or sliShtly @nv* 
-------/v. 

r'edtdlt
2 Pole lo4 rtLnu.r., oot @pittr.

D6c.tiior of thc Sltccio

N/rri.r,ia ,cic,lzri (Kucfzing) wn. SDlth

Tiff&y ald B.itlon 1952, P. 286,Pt. 71,Fis. 904.

CeUs 34 x 50n50 M; !Edi.ol, 3pindlcsh+ed with long fi.!!.Ld Fl6,
*lakly silicfi€d; sEiaiios vcry 6ft, $4!ely visiblc, iet putrct& I ?-20 b l0 u.

silo - 10, Aulunn 2004,

Hleh ed Anju 1982, P. 189.

Celk 4-5 x 32-33 M; valves lired lec@late, with tapding, !on4h.1
rcundcd ends: keel pbcr& cled; slria. well rokcd, 6-8 i. l0 um.

Snd -3, 6 Aam4 W'nrff 2004 , 2005.

N, cr86rrra (w. siii!) Gtu.
Anjum dd Husqin 1984,P.8s.

Cells 8-9 x 85-88 uo; valv.s lined-l@ol.t , anouat d to subrosn*e e.dr;

3tri& ddsl€M,9-12 in l0 @

Silca - l. l. Spting, Autunn, Wint€r 2004 - 2005.
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Tiff&y lrd Bdtton 1952- P. 286P1-17,Fig, m2.
Cells 3-8 x l0-t00 !m; @rangltu in girdte viry, with sulight or slightly

convd side od rcondcd pol6; rzlv6 longl@eol.,r€, with acurcly roDded polesi

ulmvcNc $naliom 14-20 in I0 um, t@l plocte .ppe&inc .osrat , 5-8 in l0 m.

Sit - 3, Spin& Autqn 2004.

]v E rLdd.b (Kuorzing) Il|ltdcb
Tifiey dd Bnnon 1952, P,286, PI.76, Fig.890.

C.lls 5-7 x 90-250 ui slightly siSnoi.l

\dves slar.ld, sd.wrDt Mviculoid with epi|.lc
*i|h pellcl si&s in girdl€ Yi*;
pol*; srd.doG lG36 in l0 m.

Site 1, 2, 3, 5, 8, 9, 10, Spriog, Sl)mei, Autunn, Wni{ 2004 - 2005.

CoB: Synedn EhF.bdg la30

Cclh nomw, mEt clolgaled, $lit ry or in hned, aa-shatcd or diating
@loti.s, Ii@nding or cpiphytic sesile or stdk d; valves liMr io ld@tated,
stdigbl or $melins curvcd, witb pols atteblat d or no! oftfl clpiLre; irsvdely
md longiludinally symmclric; tr.Bve6e slrilrion la1e6l to o onspicuoB n@w
peudoBphq qt6l snooth !@ pGcbr or .ot; in girdle view clonslr€ with lruMr
ends ed $ri$.d, tm.rric; chrcmatophoB re ldee plarex 6h Budly *ilh
lh@ or more pyrcnoids; I .2 auxosporcs in d sinrlc ell, withoul conjqrtion.

L Cclls lG25 h lon& -- ,*--S pesitica
I . CrUs 27-70 6 long -- ----8. mpcB

2. Ccnlmlp$!donod!leab$n1----------------------------.S.p,&lel/d

3, Valvs wilhpdaU.lsides tud eguldly capitat ends ----------4. capitata

4. Tmnsve4c skiJe l6s {han 20,n l0 nm ---------------s,p,erd
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6. Dim€tcr of val6 at polcs l.s lhe 3 m -------------,S, ac6
6. Didet mf valw al poLs DoF tha 3 u ------------S ,t&

Dorcription ol tle SpelB

$'r.rt d.a (Ku€fzing) HuGdt
Tifluy and Bdnon l95l , P. 23 7,Pl63,Fi8 720.

Cells 5-6 x 10G300 m, elit ry; vrlv6 lil@-la'r@t.tc, beohing n€.dld

likc lowlrd the s@ly rcudcd Fl6 (.bout 1.5 @ i. di@.tcr); tdsver* striation

Sitca 3,4, 5, 6 q 10, Spd.g, Sltmq, Aurw, Winrer 2004 - 2005.

's ,/drd,ld (R!rs) Kuct ing

Tiffany 6d Brihon 1952, P.236,ll.63,Fig,712,

Cells 5-8 x 33-150 m; soliiary. lio@,leeolare in girdl€ view; yalvs

lnnaoldc wnn oundcd or sliAhdy €pir.tc cnds atul qith e tdl leudonodule;
tnsvc sriatioN 12-15 (lmetins 20) itr l0 u; @Bpic@B enr'at &E!,

@168ula io quddntc in shapq psodoraphe nsow ad |[a!.

Sic- 3,^utm2004.

,l' prruirr& (wd. sDlrh) llur.rtt
Tifi$y 6d Bdtlon. 1952, P. 236, Pl, 63, Fi8. ? 12.

Cclls 3-5 x 10-25 ud, $lit ry md cpitph'4ic, EhnSulor in girdle vie*i
rdrcs lemhre to ftombo-lar.olste bcconing dad.dy b.akcd lowd thc

slighlly €Ditatc polcs; rrtB@ striadoG firc, $neebar Edi.l, l6-19 in l0 m; rc
dtrd @4 p$udomphe la@olare-

Sit€s- l, 4, Winte. 2005.



Tirey ed B.iton 1952, P. 236,P1. 63,FiE. n2
Cclls 7'lo x 125-5OO um, solirary. boadlv lilrd in girdlc view: valve

compi@osly lilrE with pmll.l edges dd sguldlv €pilrL .nds; ttusv€tse

sfiatioc dftt nr 8-l I in l0 m; paeudoEphe nmslv lin6' enE l aE msllv

Titrary dd Bttuon 19s2,P 236, PI.63'Fis 719.

celts 24 x l- l2o um, elit rvi vtlves nmqlv lanc@late, s@elv capitalei

traN6e ndarions i9-20 in ) O u; p6eldo6ph. v.ry l)!mw, lin€*' wifi cental

.s Rcncn'lly nb$nl

Sit€ 3, AutMn 2004.

Tifldy ed Briltotr 1952, P.237

C.ltt 2-3 x 2?-70 mi slilrtv, ll,mwlv linari vatres nsroqlv le@laL'

s@cely oupitolcr lrffiYcN slriutiotr lt-20 in l0 um.

Sne 2. wintd 2005.

Tiffmy dd Bntlon 1952, P 237,ll- 63, Fig 720.

Cclls 2-3 x 27-?0 s. $litarv: valv6 lind-la!@lar'' bc@Di'g nedlc-likc

bwdd $e $&6ty rcMded Pols (abon l 5 w in dimets); ld3rcre s1jarons

12- 14 um; pseudoraphe ndow, li.d, wilh certral ded usuallv prcs'n! rcci4gular'
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Sitc 3, Sunmef, wint r2004-2005,

.s' zrrd (Nitzr.n) Ehrdb.rg
Tifldy ald Bnnor 1952, P. 273, Pl. 63, Fig, 7l l-

Cells !9 x 50-350 um, lind in girdle view, wnh wide.ed e*eniti.s,

$lirary; valvs lind to linc&-l&@latc, gradudly ndow.d tovard the en&, wilh

b@dly rcud€d pol6 (2.5-3 u i! did.Lr)i i,$v@ sti.tioc 8-12 i. l0 w,
finely but pt.irly pucllllei P6.ud@the n4.rovty lin@, wilh cc ral a@ vtrying,

sitcs - I, 2, 3, 4, 5, 6, I O, Spnng, Sumd, AutD4 winte 2004 - 2005

s, ,/,2 l/ai ar4lrit ((ucrzins) Hutcdt

Tiffany and Bntton 1952, P.237, Pl.63, Fig.714.

Cclls 5-9 x 50-150 un; alls wilh $raiehl 3idd i! EIB viw, wely
|larcafd lowd the oundcd cnds.

snc- 10, Sudner 2004.

G.nu. Puul.rL Ehmb..g 18,10

Cclh elillry od fte-fl@ting, @ly in slDn liluents, stmciric,

ecr,tr8trl.r in srrdlc vics, girdlcs smoolh, inlcrcolory bonds $$nt; volvcs usurlly

with llr.idt si<Ls, sometin€s n€dianly inflatcd or udltal€, gcn.nlly wilh btoadlv

dnd.d polq dial li.ld uully brcld, dPudcd bolh Poluly ed m.diDlv, with

dhplicd.d sFaieht o! si8noid raphei @st!., wih intemal opcnjn$, s@llr ndid

or r'svce (converseir ai the pol6), with tm longitudidl lines visibl. in the

colhie pad of the valve; chonatophots t*o, ldinate, lsually vith pvMdds
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|. Cclh iaF.pic,lly, wi.l6€d h t!. niddl.

L Ccllshed like in entdl --------P. Wea

D.rriptio! of tne sp4tca

Ar,!l'r, n,j,r (Ku.t ina) wd. Snitt
Til|ny ald Brinotr 1952, P. 260, Pl.68, Fig. ?95.

CeUs 2540 x l4O-lE0 M: valves *ith rcdly strajdi sid.s, opdiog alicollv

to oundod poleq axial ea.bonl 113 of thc di@d€r ofthe @lls, widen€d in th€

niddl.; raphe brcad, wilh . one-sid€d @nt!l PoEi lrmvde 3trialios nediadv

adi.l, Fotarly onvcrg.nl, 5-t in l0 u.

sitcs - 3, 4, Autum 2004.

TiIIsy ad Brinon 1952, P.25?, PI.70, Fi& 813

Ccus ?13 x,o-l00 u; valB li!@, gr.dutlly talaing to obts en*htt
clpiLtc ods; sial ea boldi milll aM bsdlik., on$ qlending lo tbe IMSini

tm3vqe sdanons, slighlly Bdiale in the niddlc, co.verSdl at th. poles, sonetines

bilnrcnlly inrempted in th. hiddle, 812 in l0!m.

Sncs - 4, 9, sprine, Aurh. 2ool.

Gcnus: St.ubnelr Eh.cnb.rg 184!

C.lls soliwy or uiLd vslve 10 vdvc i! dbn filMdli, $mdin6 vilh

inL@l.ry bedr ed longiludinal *pta visiblc a1 tbc tol6; v.lvd with sthighl EplE

h.virs.nall polf modutcs a.d a eniral nodulc 6i.t n€d and exl.nded latsallv ro

L Cclk slit ry, eilhout pold se!tur S d&.'j
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D6cnpdon of th. spai6
S I a u n n e ls 4 n c 2 p s F,hreabcry

TiFsy dd Briton 1952, P- 265, Pl. ? l, Fie. 822

whidord dd SchuD-her l9?3, P. I rl, Pl- 53' fi& l3

Cetk 6-18 x 25-l3O M, elitary, *ilhoul pold *ptM; ulv's 
'llipric 

to

li@s-lanc@ht , wilh toslrolc'c&pilalc cn&i t.Phe slraighl ueusllv nmw; axul

dm mow; st ws d bdd, wider al lhe ddgirs iresvN $t'ations all 6dial'

fDely puctlt ,2010 in l0 m.
Lad Dinribution.

G.ou: Sudr.[. Trrpin l82E

Cclls sclcElly sliLry od tE-nddig, @tqsd{' naliculoi4 cnMtc or

signoid in gitdle via. gndLs sooth; vatv's lircd' elliPlic or ovale' enetin6

spiElly twi$edi valve-fa.es t@se6eLv folded, ih€ folds apP€ding s cost'€i alo'g

each vdrc-msgin is a t*1, @Dtaining a raph.; tlds]/Es @31& Peallel' 'irn'r 
bry

o. shon, ed deliclte sriatio$ ams i[. vdrc fae, intcnpad bv a m'dia

longrtudind p$udoBlq chrodatophme single, apPcding 4 two lmidt€ plaLs

L Costoc 9-10 in lotm- -'---'-.s apidtata

2 cerrs 9G I l0 M brcad - -----'-'--'---------'-s oreSonie

L Spi@s beiwccn cosuc vcrv narov _-------'---------------S eltP4'

Dstttion or rhc SP..iq

,teriarla ,rElrata Wn. SnitL

Tifra.y md Brilloh 1952,0 294, P1 78,|iie.913

C.Us nopot r, l5- l8 x to-?o mi v.t!4 retdgnlq vith breadtv cun@te lo

EleSillsly @wed pold; @n&.lt tulrclv long dd shoG n6dv ndiat'' 9-10

in l0 M; e imperfddY kloM s!@i6.
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!. ,rdAon,itu Enrc.bqg

TiIIdy ald Bntun 1952, P, 294, Pl. 79, !i8. 927.

C.lls isoFLr.9GI |0 r l8Gl25 Mi rtlvcs ihombrc, out twi@ s lotrg 6
{idc, wirh rcdd.d Fles; dial a@ isifom; @sta4 ndilre, 0.8- 1.5 in l0 w
Local Distibuiion.

sitc - 9, rtriDt€r 2005

Tifley and Bnnon 1952, P. 296, Pl. 78, FiC. 914

Cclls noi i$tltr, 4O-m x | 30.435 umi valv.s Nuallv ovalc' sonciins nedlv

lincor, with bolh pol€s bnadly roDd€d; coslae 1.2"2.0 in l0 om With spes

b.twed the .oslae slender; wall ttesveely lincly $iatq psu.todphc broad

Cenuc: cyclololl. Xlet lng 1834

Cclls $Iitury or lilunoolous or coloniql wiuin ! scldinou .nvcloD!' disoid,

dM-sbrp€dr valvc vi.w cidlar or $dditn6 cllipiic; olrllmnLtion of wlve in

rrc omcrric Esio..; outcr 7.8 aadidty sltiolc or plmfiDte, inffi 7,8 s@ih or

iftgutdly md fircly pwnst i gidt. vicw ltaight or udulll.i chD@loPhos

num@us, small ed disoid.

l. Cenrr.l mrc with a rirg of tridguld dqpEsios --'----C amiqn

2. Chains l@*. wi[r s?.ces bcl$.n cclls ---_--_C 8loD.tata



DBqiptio! of rl. sp4i6
Crclot |Id zntlqa. SDtrh

Ti|l6ysldBnhon 1952,P. 220,Pl. 5E,Fi8. 651.

Cells 10-30 M ir didetc4 oula onqtlc 4tr 2-3 un wid., sttie rbout

t 6 h l0 @ ed dots aboul 6 i. l0 uh.

c. st@E d B.ciu!.
TilTdy rld Brit(d 1952, P. 220, Pl 58, Fig. 656.

Cclls +lO 6 in didct r, f@ins @lotrie of @iL.l ed inr.Ninins chd6,

db nor loEhing 6.h ooE; ourd 6nc with ndilt 3L@, 6oot 13'15 in l0 tmi

inncr zonc sm@th d *irh . dng ol shon $ti& io lh. @ntd ptn

sn s - l, 3, 10, Spring 2004.

G..ut Eplahdit Brcb&.o! l83E

Cells elibry, surlly .piphlaic lPon subturgd q@rica' ati..h.d .r lh.

sidlc, Mtonsulnr in gndb vicw, sm6lh aittllci, intcMhry bs&i ltlv.t slisl lv b

stongty cw.d doBdly @nvq, Ent.lty sEaiSht to 6Mvc' *ith brcadlv our'dcd

to opirlre ed enctin s ewcd pol6; uisl ficld n@ vctual 3idc del fd V-

lhrFd nedid qtdion rostd dos.l 3idc; tphc silh pold ltd ccntnl mdules

L Costre drcm.rinS wilh 3-E ro*t of PWta. -_--_'----E -5,,"

D..cripllo! of thc Spci6
Epith.Dno argB K!.ot^E
Tilfdy and Brirton 1952,P.281.P!. ?5.Fis. E78.

C.lls 6- 15 x 3On l0 Mi vtlB vdtdtly sniight to slighdv conevG, dotsdlv
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quirc @nrcx, wilh EW.d, boldly 6ud.d 6dsi @stsc soh.whlt ad'd. I -2 in l0

Sii$ - 3. 4, SFing 2004.

Gdut: Pldi6l8b. Wr, SuitL 1852

C.lb eliury, ellipticld@lrtc ir girdlc vi.w, int Mbty b!n& 6d e"ta

Bually .b6.n! vatB sigmoid, gnttu.lly hpcdng io butlcd or subrcut .nds; r.PlE

sigmoid, qlh sall ental ad pold rodul6.

l. C.lls mcdisily sgrlu ed pottly tnd 3http _----- '--P ansulatu^

D*rlplio! of th. Sp.cl.r

N.uBiAm daguhttb W6. S6arh

TilTdy !d Bddo! 1952, P. 269, Pl. 58, Fi& ?91.

C.tls 3G5o x 15G350 mi talvd si8moid, dpnbcl&@|.L, n.di.nlv

eguls ud polely shltp reuldcd: centd ts $dl, dEmbici ddaios | 8_22 in l0

Sn - 9, spnng 2004.

G.but Rhop.lodir O. Mu.[.r lE95

C.ll! ledlr $lir.try &d fFnoltine, gndb fe* b@tlq lh& v.lv. fecr
girdl* linN, ndly cllipric, cl.v.&, m.dia.ly inll .d, qirh bNdlt reddcd lo

M y n.t pol6: lrlvca lu.tc lo si*!.{hrpcd, conv6 n rgin otun itfltl€d, wilh

l- C€lk b@dly lind !d bbadly routld X sibba
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D6criplior oa an. spei..
Rnododia sibbt O. Mt tl
Tiffdy dd Brinon 1952, P. 2E2, Pl?5, Fi8. 884.

C{llsi. Binll. vicw bruMl, linqr snh msli.n in0olbn ond b$odlv ound.{

polca, 18-30 x 35-100 u; valv6 v.ry bFadly lutt wnh dmosi strdi8h Entd

sid6 ed FW.d @utc pol.si st!.6E i! l0 um.

G.nst SolrY@eu K!.li.g 1849

Cotonie fE-noltin& ind.6nic in aP., si|h @Us cl@lv lPPBs.d ed

crcl6.d in a gclltircus o! loud nmb|e; cells BuaUv in 3*nl .ggt gdcs

@lrercd by bNd or d.licd. tft s of thc @loni.l llmbrq ells sph.tic.l'

ovoid or cunaL; chrcrotophoF singl., porid.l, lsiMtc or di$ifod vcUowbh-

gEn to n@ly Sren: lmnnie uqrlin b@!u* o. rcporicd t|!9@ ol irrch i.
ells dd of pyraoi& in c.lllooPlasls.

|. Cofoni.l 6vclop. lough idgutr 
----- -------B ttuaii

D6.dptto! of thc SD..L!

B ohyoc 6 c u s btu @ I Ka.ring,

'tilTdy .nd Brifion. 1952, P, 20?, Pl. 57, Figs, 642, 643.

cclls l.t - 5.5 x G l I un. oloid or cllip$id, fomits ! siislc lavct arcund t
entd! cdvily, h.ld logclhcr by on imguld, louSlt mcmb@q smctincs brick iEd in

@lor d@ to a cddilh oil.

Sircs - 4, 6, Sptirg 2004.
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Gclur Ot bio3yliur N..s.li lE49

C.lls cpiphytic q fr.aflo.tin& tolii!ry or @lmial, slni8hq cwcd or spidl

cylindG witb reund or €pit t dftmitid thlt tui or may .ol b. .Picdllc or

ailcnulc; cbrotuloPhorcs p.lc ycllowish-g@, H.sh.Pcd in opli€l crdesdotl

eithoui pyErcid$ co.no.ytc 6115 with ! homogpn oE c.P !t orc cnd.nd with tlF

@indcr of lhc qdl lmin.t!.

I . spinc apiqlfy lnobb.d - ----'---' a naj6

D6c.iptio! oa thc SDei6

Ot hio.ttiud mj6Nt.a.li
Tirrly and Brinon. 1952, P. 208, Pl. 56, Fig'.536, 637.

C.lk 8-25 @ in diml6. s..ely b.nl, $tulimd @ilcd, $litttv, eilh .
singl. kmbt d pole spirc.

Sir. - 7, Smod, Autunn 2004.

G6{.: Vro.b.rL D.condolt. 1E03

Iiloe ! c64tlic, sp6ely or rum@Bly brdch.d, mullin@l{t"

aquric or r.Rsti.l, otur dlEh.d by iai&, stutim foming dos.lv lun d,

vclvcty oase; ctsnarophoB nmmB, sd! disid .Dd Elh.r Fiiph@llv

l@r.d in lh. ptoode, @h wilh . pyEnoid, or Pymolb .bsrti nuclci ninutc

r. Arrhcddiu 10-40 m in dima.r 

--_-------Z 

Msa
2. Oogorialpqliccl Netycqul in lcn$h to slhcidill '----Z /'m,z

3. P.dieb $pponing s org$ noF rhrn 100 M lorg ---------v. longipa

4. FilM.nr 5F 130 d ii di.ner.r --------------------,4 r€$irit
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Ddcdprion of0t. Sp*i6
l/o.ch.rid dEBt ll,s.l
TifIey lrd Btitlon. |952, P, 212, PI 37, Figs. 38|

Fildenrs 5o-lll m in di.fulcr, @goni! obliq@lv ovoid; sil' o' thordv

stipitatc, 2, @ly noE in s ed€, th. bat! Nudtv iD opp6ile ditclioB' nDs:rly

.dt, 125-250 m indidctcr'

ted DisrribdioD

snc - 8, spdng 2004,

z rrdr. (v.rcb.r) D€lddc
TilTmt.nd Brilto. 1952. P 2t3, Pl. 37, Fie5. 380.

Fil.lMt5 38-80 m in dimcr.ri @aonim s.tit ry 75-90 x 6G?5 w' ohid

to convcx{@os, bomc on thc ahon* divilion of lh. apPlMtlv fo*ins b@h'.

rhc l(nBor division ecurvcd. h5ri.s lh4 lrrtel or circinotc 'nlh'tidiun'

Sil. - 9, Spri4 2004,

TiiTdy rd Bidon. | 952, P 213,Pl.37,Figs 386

Filoscnts 80-90 m in di.dctdi @86i! 3540 x 7C85 D, ovoid' sligbtl,

obliquc, 24 on p.di4ls 2G3O x l0cl50 m' dtuins a liftl' st'ovc d|h'ddiu and

lMlly slrpsing iri oltlidiM tdnintl, cvtin&ic or slidtlv ttp'dn& h@lcd d
circin.tc; borh sx o€ss bomc !t cnd of a bl4h.

Snc - 4, Spring 2004,

ta rdirir (v.ocb.r) Derldol.
Tiflany lrd Btitu . |952, P- 213, Pl. 36,Fi& 3?8

Fil.IM& 5G! 30 M in dimctci @8pnt! usltlt 2, emarnc sinsL' $sil'
or on vcry shon sl!lk!, ovoid or oblonS{void, ?e85 x 75100 um' mot or lcs
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lh. 2 @godr oi bdkL lhc singLobliquc, *ilh shod bolq ettuidiM b.tr6
@goniun. on ! 3hon icdiel,

Sils - 2, 10, SpriDs 2004.

cd$: E!9t6. EbE.b.tE lE3E

C.Us .lon8ar., oblons, hl]@Lrtc or spildleshlPd, rid8.d or spiiallv

t9irc.t, sm.liru3 .t rcauE al F t rio! .rd, $liLry, notilc bv m.@ or . tii8l.
fl.gcllum, N@lly dcLboliq n|8.Iun orvui.d l.ngth. bifuEt .t loEr dd od

wirh a srlnul& scllins rl poinl of bt*hjrg .eh bntuh tmiDtirg in !
blclh.oplas! pqiplst moc or ls plattic od usu.lli Mdlcd bv nriatioN.

I ccfls widd bclos uc niddle --_-_--_--'----------------E iridis

I . Cctfs wjder at lh. niddtc _-_____-____------8. g.@ilit

2. Posrcrior cnd slu+Poinrd ---'.------"'----E @utitsltu

2. P6r.rior end both I|meld od tnrc!te----'---------'e 4.8

l. Chrcr@tophors disid ------''-'-E nts's

4. Sti.rioB compoe<l olPremincnr 6iscd tloce}-_---t q'ib&ta

5. P.npl&( rcr longitudiially sltilG -------*----'-E to a

D6cilplio. of.ne Spdic
D qk t a d. r t i x itu d | 

^mmcmtin-riffey &d Bdud. | 952, P. 120, Pl. E7, Fi83. 1005.

C.lts elonertc€ylindric, ?-lt x l2Gl50 m. eGrid.nd nmvld 4d

rruoc, po3r@or. Grtdded into a @lods sh.rPpoitrlcd liP, sli8hllv n tttolici

p.dphst longiludiElly 3lriat : fl.8dlM 15-20 un long.

Sir€ - I , 9, SFrng, Sumd, Aunm 2004.
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TilrrnylndB.ilton. 1952,P,l2l,PI 87.[i!s. 1003.

Ccll cylirdnc to sPindl$shlFd, ?-lE x 52_200 um, adcrior ctrd nmqed 5nd

iruMtc, postcrior dd ndowcd into .olod€s ltuoic tip, w"Ilv h'tabolic;

p.dplrsl with .tclicat spift sililtoB; fllgcUu 0.2 '0 3 bodv lc!8rh rcwon 616

uh in di@etcr, fi.6d 10-20 @ Iong

Sites - l, 3, 5, ?, 8, 9, ! 0, Sprin& Smn t. Autumn, Vinld 2004 - 2005'

Tiff!.ysdRnuo!. 1952,1 322,Pl 8?,Figs. 1012.

CcU cylinddcrtly fuifom, G22 t 35-5s m, elcrior cd oude4 Postcdor

end usully silh a bbnr tp or qttnd.d duc 1o m.i.bolic movehdi sltonSly

nctabolic, vcry &liv., pcripLsl *irh dcli6L sPital 9iliios; 0lgcuu lbo 
'qud

lo bo<ly lcngrh: Bcdoir 5{ M in dimcl6, th. .{.1 5 u long.

E potlnorplo D.nC...n

Prceofi . 1951, P. 391, Pl 85, Fig!. 21,22

Cells 20-26 !n in dimcr.r, 8G9O un longi @lls mdtbolisc, ovoid_pvrilod

b $bcylin&ic, n,Nwed gnduaUy Dost dodv lo s shorq blst tip; pqiplasl wilh

spidlstrigtio6; padylonbodi.s$EllovoidSriins

Sitd - I, 10, Spn.8, Aulumo 2004.

Tifiey dd Bdllon. 1952,P,220,PI 8?,Fig 1004

Cell oval 10 shon-cylindric, 2540 x 50-?0 m, elerior cnd usu.Uy ounded'

rosrciior .nd roundcd or wnh o shon dp, nclsbolic; pqiplsl wnh spirul slriationsi

flagellum oibody Icngh or lo.8.ri €sdoit 7_9 un in diamet r'
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Tifldy.nd Briuon.1952, P- 3t?, Pl.8?, Figs 1004,

Cclt .toqatc-tusifom, 60{3 d loDs, sPi6llv iwislcd, nol wt$olici

pdiplsr s@$; 0.8cllM lbod cqod to body l.i8th; p.ttuylM bodi.s 2' long

ud tud-shlpd, otu 6le io sd orc pGlcrior to lhc n@l.N.

Tif.ny 6d Bri on.1952,P,321,PI.8?,Figs l0{7.

Ccll cloiS{cly cylindic or sliehdy 0arkncd, I I -24 r 7&200 um .ntcrior cnd

oud or slighrly lrunqr., Posrcdor cnd bl6l sd @lot!d' h.t tolic mov'ncnt

Jusgis[ prriDlst wi$ dclidlc soitul $lriotionsi nrgcllum sl$r! e*flon orol

3liBhtly cdcd, 8-l a un longi .ycapot cvid..l, G18c.nt{h!pcd' +? un lonS'

Si.s - 3, 5, E, 9, Sl||i)lG, Autunn 2004.

E qi'aAw EIF!b.r8
Tiffdy dd Britlo!, 1 952, P. 120, PI. 87, Fig: l0ll.

Ocll cylindric or oar|4!ed, e35 x 80150 !m, st rior cnd oun&d tnd

sligh0y n'mwcd, posr.dor cnd PodE d inlo e eu@ .nd lilquendv cwcd lip,

rctabolici p.ripl.lt ycllowish-boE 3piolly ndll! aith PvnFi.t i lo @nicd t'td

filqEnlly htratc prccases, PrcniMl iriltiN otun drdmting *ilh l*
poDircnt oBi nag.llum 0.2 body l.i8th d 3hona; Esftt ?-l2 on in dim.Lr'
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Gd!t: Ph.@ Dujtrdh tE4l

c.ll! elioty, osurlty fldt n d, th. nat flce @.1 or cllipoc in outline'

emcrine lwisrcd llong rhc longttodinrl qix, molilc bv ruds of. siiSlc 0tg'llumi

Friptost rigid, rct mdlbolic, s@lh, longiodin.llv or sPidllv nndc, ot @wrcd

wirh Md-lik Pt!cG.$; Pondior .nd srelih6 b.sing ! ttiieh! lwistcd' d
witrll. s?in of vdiablc Lngthi bitutqr. fl.scllM, Bcfloir wirh @d simik ro

/jiqlce; ctrcmutophoer nunr@urt disid, poinledi cvcslol nuv bc nlwnt ar

| . Dqsd lel .n nding tull l6elh of c.ll _-------l Etqwkl

2. Fttt or sliShtly twitt d .ldg lo.8itu.li.d dits--P 
'ot8i@!da

3. Pdlcrior aitu st6jgl* o. slighllv obliql|c*---P Mla,tt

ns..\rtion of rhc St.ds
Pre6 titrd.t (E!rc.bdd Drj.dh
Tifmy od Britton. 1952,P.32l,Pl EE, Figs 1019.

C.ll 29'?0 x '!! l O0 M; boadlv orcid, tli8t l ttist'd' P6tdior sPinc shon

.nd uNinatci Fripl&rl tongnudi.allv stridc; 0aecllun 
'Ppoxim.lclv 

My lqglh;

do6l l@l dLnding fion et tior 6d to niddL of 4ll; PlNtm My {sully

t cal Disribution

site 5,9, Aullm 2004.

Tillany dd Britton, 1952, P. 323, Pl- E8, Fig5 1024

C:!1120-lo i 2540 uni ovll in ouLliN or lDtc!'ing riutrSuhr tu $re elrs

h.vitrs rtlliel t.t6.l mttgi 
" 
vdl lhi[ gt dd *idlh b.loq thc ni'ldlc' pdipltst

n'nsnudinnlly $lrialcl fllscltun .tFtximlclv bodv lcnelh; Buallv om l'rgc

pa@ylM body, loncliG ! s@nd ortld oE i6 lh. be of spitui 3lullo*

doMl furcw cxtnding 0.5 {? of body tcng$.
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