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Abstract:

section of the East Gallatin Elver and its tributaries in the vicinity of Bozeman, Montana was studied in
an effort to determine the species of algae present and to determine the effect of Bozeman sewage on
algal growth. From systematic collections made during July and August. Cladophora, Spirogyra, and
Oscillatoria were found to be the dominant genera in the East Gallatin River. Bridger Creek, and Rocky
Creek, while . Nostoc, Monostroma, and Bhisoclonium were the dominant forms in Bear Creek.
Oscillatoria, Stigeoclonium, Mougeotia, and Spirogyra noticeably increased in quantity of individuals
as the season advanced, while Cladophora, Rhizoclonium, and Vaucheria showed no appreciable
increase. Twenty-five genera including twenty-nine species and two varieties were identified eight
additional species were tentatively identified, and four unknown species were described but not named.
A key based on vegetative characteristics was made by which the algae in the area studied could he
identified to genus. The conclusion that the Boseman sewage did not grossly pollute the East Gallatin
River was based on two determinations: (1) that although the number of individual algae was
decreased® the number of species was scarcely affected in the immediate area of the sewage outlet,
and (2) that the notmal algal picture was resumed one and one-half miles downstream from the sewage
outlet. -
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- ABSTRACT

4 seection of the Bast Gallatin River and its. btributaries
- in the vieéinity of Bozeman, Montans was studied in an effort
- to determine the species of algae presewt and to determine
the effect of Bozemen sewage or algal growth. Prom systematic
' collections made during July end August, Cladophora, Spirogyrs,
and Oscillatoria were found to be the dominant genera in the
Bagt Gallatin River, Bridger Creek, and Rocky Creek; while
Rogtoc, Monostroma, and Khizoclonitm were the dominant forms
in Bear Creek. Oscillatoria, Stigecelonium, Moungeobtia, and
. Spirogyra noticeably increased in quantity of individuals as
the season advanced, while (ladophora, Rhizoclonium, and
Vaucheria showed no appreciable increasé. Twenty-Tive geners
including twenty-rnine species and two varieties were identified,
eight additional species were tentatively identified, end four
unknown species were described but not named. A key based on.
vegetative characteristics was made by whieh the elgae in the
area studied could be identified to gemns. The conclusion
that the RBozeman sewage did not grossly pollute the Bast
Gallatin River was based on two determinations: (1) that
althongh the number of ipndividual slgae was decreased, the ‘
number of specles was scarcely affsgcted in the immeﬂi§te area -
. of the mewage oubtlet, end {2) that the nomal algal picture
was resumed one snd one-half miles downstresm from the sewage =
outlet, ' ‘ cee T - C :




 lhen
- INTRODUCTION _
Since at the presgnt t ime ve:y'liﬁtle gtudy haé‘beenlmadé‘:'
of the algal flora of Montana from a taxénomic standpoint, |
thero is a vast field open for determinatxve and eomparatlve

work, That we have a wealth of algal forms which are 1n.ecmmﬁn

‘with many parts of the world is expected. That we have species :

remaining to be discovered¢ described and published is very
probable, A systema%ie survey has néver been made, although g
isolated collecﬁions of‘algae are reﬁorﬁed by several eolleetdrsa:
This paper is a very meager beginning of an 1nvest1ga$10n of the ﬂ“
species of algae found in our state. It is hoped ﬁhat when 2 u

study of the algae of Montana is undertaken Lhaﬁ this report

of the algae. of %he East Gallaﬁin River and its trlbuﬁaries ;“ﬂ‘f]iuilﬁ

will be a helpful ccntrlbution to the all-lnelusive work,. an o
aid to‘a greater study& Thls paper is merely & pre11m1ﬂary
report: the list of species is by 1o means complete. v$eason§:
al scérclcy Qf many specieg is ‘pansed by the comparatively
short léngth of time the fiel& work was carried on, The BHasgt
Gallatin River would furnlsh additional species if studied at :
different sessons of ﬁhe year, .

- In the following pages will be given an account Qf‘ﬁhe'
species of algae found and identifieds  The studydis pred&min«
antly that of Chlorophyceas, with My=xophycesae beiﬁg'iepreseﬁted

by three genera. One genus each of Heterokontae and Rhodo-
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phycese are listeds Bacillarieae are not classified because of
the lack of bime for investigetiom. ., .
. The suthor is grateful to Dean F. B, Cotner of Montana
C State Gdllege for suggestiag ﬁhig'sfuay and for'his valuable

agsistance during its progress.

MATERIALS AND MEPHODS

Thé-Eas% Gallatin River is formed by the junéticn of Bear
Creek with Rocky ﬁraékw During the Summer waenla 1érge pPer-
cent of=the\waﬁers:0f Bear Creek ére‘téken out Lor ifrigaﬁiom
at Mbt. Bllis Academy. Raeky‘créek'ia the main tributary of the
river. No noticeable change in aﬁpaarancé oceuiﬂ-after the
" waters of Rouky Creek are joined by Bear Creek. Small Kelly
Creek ﬁeiﬁs théege combined waters one mile farther west, while
Bridger and Bozéman Creeks add their flow to make the river
'ﬁﬁrﬁh~9f Bozema$ muéh 1aigef@ The Bast Gallatian is not a
turbulent oney its ghailow‘waéars fléW‘QHieﬁly with oscasional
deeper pools ar contwasting‘rippliﬂg stretches. |

The area selected for study included the sbrebtoh of river
frem its point of Fformstion four miles east of Bozemen o a
bridge three. end six fenths miles northwest of the city. Ten
sbllea%img'statimﬂs werg established at intervals om the river.
These were determined by their acgassihiliﬁy and by their

pogitions near points which were expected to influence the
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algal picture. These stations were Visited ab frequenﬁ 1ntera
vals, emch one at least twice per week durlng ‘an elghﬁuweek
period, Others, as statloﬁs B, Dﬁ E, and G ( ee mapg Po ?1)
| 'being very rich in many speeiesg Were aﬁudied an average of
four times g week. Durlﬁg eertaln periods daily collections
were made at these pointse Collectlons were not eonfiﬂed to
~ the ten main stations, The map shows addltlonal colleeting
afeasﬁ As the work progressed, Bear Creek beeame increasingly
interesting as & source 0f materlal aﬂd mueh time was spent
gollecting speeimeﬁs from it. ' .

Specimens were studled in the labordtery and preserved in
Transeau’s solutlonl svggested by Tlffany (1938). Water samples -
from nine stations (s&e Ohart 1) were analysed for carbonate and
biesrbonate eoaﬁent by use of the Alkallnzﬁy Method fElllSq 1948)'
while pH values of the water samples Werevdetermine& by means of
the Beckman Glass Electrode pH Meﬁgrel

Identifieatian of genera we.s made by consulting Smith
(1955)a Further iaentificétién of Ghlcroyhyeeaeg‘Rhodophyceaea
and Heterokontae to speeies was done wiﬁh ‘the aid of Wolle "

- (188%), De Toni (1889}, and Wood (19?2)a T11aen (1910) and.
‘Wolle were the suthorities for MyxoPhyeéae species.
| EraW1ngs of undetemined geners were ma&e with the aid

of a camera 1ueiaa and are ineluﬁed with this report°

‘1Transeau’s solution: wabers 6 par%sg 95% aleoholg ‘pérts; . o
40% formalin, 1 par%~ a 1itt1e copper sulfateo L
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VEGETATIVE KEY TO THE GENERA OF FRESH WATER ALGAE
OF THE FAST GALLATIN RIVER = -

A, Cells grass gresn or yellowish green , -
Cells spherical or oval . : page

Cells :Eree--swlmming9 SGlib&TYooaoaooaoaﬁaChlamyﬁomom&Q(EO}1t;:

Cells united in colonies
GOlOny in gelatiﬂous NatriKeosoasssosoans eTe‘?}TaSpora(El)
Colony not gelatinous
Colls extremely varisble in SIZanosaoCh10YOQOGGHM{55)'
Cells not conspicuously different
in SiZRsoocscsnsoeansc honsannsssamcasll0b0GOCCUS (28)
Cells rectangular, elongate or lunate
Cells solitary
Cells rigid, luna%ev 10 eye SPO%amo@qcomocClOS%erium144)
Cells not rigid. changlng shape . \
eaSilyg red eye Spogﬁmaedono oueqaouoaasae aEﬁ%l@ﬂﬁ{é&? ‘
Cells in colonies ,
Cells not seriately united in
filaments.
Thellus & hollow’ tub@ A R R T e Y oc Bk er@merpha(ﬁ?)’) ,
Thalling a bright green sheebapssossssasdonostroma(s4y
Cells seriately arraunged In dbranched ,
or unbranched filaments '
Pilaments branched ‘
Pilsments without cross walls.omwmm@@@@Vaueheria(ﬁs)
Filaments with cross wsalls '
Maerosceopic ecolony & firm Jelly..
green, size of pea or aherryumaﬁhaetophora(2?)
Meeroseopic eolony not a . ‘ ,
firm jelly -
Branch ends braaﬁly roumea$

' gell membrane thl@keéeoawqeamaeladﬁphﬁrafdg) e

Branch endg pointed, cell
membrane %thin '
Branches in lateral elusﬁersg
stem cells much more ‘ ‘
~broad than branch cellsauebraparnald1a(2?3
Branches not in lateral
glusters; stem and | ,
‘branch cells approx- .
imately same Widthes:aaa&Sﬁl@@ﬂ@lQﬂiﬁM(Bﬁ)
Pllaments unbranched - '
‘Pilaments without' trensverse W&ll&muqpr&U@hﬂT&&(gﬁz
Pilaments with transverse walls .
Wallg of gome cells with
thansverse strlatlenﬁoﬁuasnaeaa¢eedegon1um($2}
. Walls of eells with no trans-
' verse striatlons .
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Ghloroplas% or ehloroplastg
axial
Chloroplasgts irregularly.

lobed; two to a Ce1loaneuaeaeaazygﬂ@mafgg)* .
Chloroplast an axial rlbboneoomaneugaobia(ﬁe) S

Chloroplast or chloroplasts |
parietal
Chloroplast a spiral rﬂhbonua@emoSpirogyra(ao}
Chiloroplast not a pxral
ridbon .
Chloroplast g¢rdlewshapeﬁ
engireling most. of.
G@llbanoaﬁaﬁﬂébqaeoaqauauaémﬁlﬁ%hflﬂ(&4)
Chloyroplagt entirely
encireling esll
Cell wall not composed
of prleGQSognoeeo9%9#Rh120310ﬂ1um(51)‘
Gell wall eomposed of
interlocked
Hepiecees
Cells b@rralushapﬁﬂﬁ o
10.:56 ml&ﬁ Wid@"
walls of stoub '
' . H=y1@ﬁ%sdnaoaooc@ooebuaTribﬂﬂemallg)'
Cells eylinﬁriaa1¢
" 1745 mics widey
walls of dellcaue
HﬂPiGGeSaaauaéoaecaocaﬂlﬁrOSPOf&(Z5§
A'.Cells not grass green or yellowish green

Gells Sclitaryoqoaoooooanﬁueeoumauoaouoonodbenbeeueaniaﬁomﬂ-“

Cells united in filamenbs
Filaments unbranched
 Filaments of sphérfeal. cellsy . ' ' K
heteroayﬁts PT@SGﬂﬁvoesaaqonabeaaaéaaaeenﬂﬂS@G@(lQ?
Pilements of recbangular cells: ‘
no hebterogysts presend
- Cell pigment blue-green: wnob
contained in ehromatophores¢aaﬁagﬁsalllatcrxa{ll)‘
Cell pigment golden browng
conbained in ehromaﬁaphareSaaaaoauﬁaabueoobiatams
Filaments branched
Pilements brown: cells mulbiseriate:

hranching lrregularnQnnqannu&oﬂuonaaeastlgﬂnema(lﬁ) i

Filements blulsh-green or olives _
cells uniseriate; branches
in dense clustersbaDQAgaasaeaaquatraehespermum(1V)1
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DEﬁCRIEE’IQN AND CLASSIFICATION OF SPECIES
The confusion which ariseg when identification %o species
is attempted is often frustrating to the workero The differ-
ences of opinion smong suthorities is extremely discouraging,.

Hazen (1902) gives Microspora as an exsmple, saying that

Rabenhorst, Kuetzing and othewrs describe its dieameter as 7.5=-
10 mic.; Cook and Wolle inerease it to 14-17 or 18 mic.y while
- De Moni c¢ombines these meking the diameter 10-18 mic. The
East Gallatin specimens were uniformly 17.5 mic. Hazen says
moch confusion has resulbed in the incorrect determination of
gpecimens in forcing a given form into a certain species, i.@.s
glretching o speeific diagnosis so as to include specimens
varying in what is believed %0 be unimportant detalls to avoid
burdening literature with new species. He adds: "The evil
regults of ne‘moni‘s wholesale grouping of sp@éies of ill-
defined character may be seen in ths very unreliasble determin-
ations of species by certain American writers who seem t0 have
pinned their faith to his work."

Collins (1928) sﬁpplemenﬁed his book with two papers in
which he listed so many subsbtitubions, inserbtions, cancella-
tions and additions that Tiffany’s remarks seemed most appro-
priate, Tiffany reflected that seientists must orgeanize and
reorganize, classify and feclassifyg correlate and recorrelate

factual and inferentisl materilal.
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Hazen deploreg the use of cell measnrements to separate
gpecies and says it use has been resorbed to in a much greater
degree then he hsd expected. Colling emphasizes this in his
discugsion of Spirogyre when he says dimensions of filaments
are t00 uncertain to have much weight excepdt when associatéa
unif ormly with other ebarac%eristieso In the books of Hazen,
Gollins, Croasdale (1935) snd Setchell-Gardner (1903} can be
found decisions that previously identified speeiés were nob
corrvects Oriticism of others' work Hazen ealls essentlal in
ceusing improvements Some species in this paper likewilse will
come in fox later eritieal quesgtioning. Thus clasgifying and

reclagspification has ite place in tho advancement of science,

MYXOPHYCEAR
This clagss inelndes the organisms commonly known as the
blue-green algae, All species of this category contain the blue
pigment phycocysnin in addition to chlorophyll and carotinoids.
Thig group of plants slso differs from other algae in that the
piguents are distributed throughout the entire pexripheral part
~of the cell without the presence of definite chromatophores,

The nucleay material is not enclosed within a nuclear membrane.
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HORMOGONATES o |
- This order ineludes those plents in which the organization
qf the thallus ié multicellular ana.filamentons; ”The filaménts
or’ trichomes may break inta few-celled segments or hOTMOgOﬁeSa .
| ascmmmoamcrm '

Thé filéments (ﬁrlehomes) of thls family are always Tl
seriate, unbranched, and except Tor apical and 1mmeaia%ely
'aﬁgaeent cellsg are of ﬂhe same dlameter %hraughauﬁa

oscmmm ORTIA | |

This genus wasﬂ accoralng o Tilden, desermbed by Vaucher
in 1803, It 1nclvdes speaies W1th ?ree Somewhat motile
cylinarieal ﬁrlqhomes wi$hout ‘a shgath or rarely enclosed in_‘

a'ﬁhim.mucous;sheath@

Oselllatorla ehiorlna ﬁuet21ngn _
, Trlehomes & mico w1&e, not eonstrlcted at jolnisg apex
very sllghtlv eurved° cytoplaam almost eolorless$ filled with
blacklsh granulesg transvewse walls pellucla° fllaments con-
stantly moving slowly and sbeadllv thIOugh the watera
' Tilden and Croasdale boﬁh mentlon,ﬁhe planﬁ mass of

 yellow-green. This festure Was not ebserved in %hls study as
'syeéimens £ound. were not in pure eolonles but were mixed W1ﬁh
- 0, tenuis Ago at staﬁlans Eg G, and Va j

For 111ustrat10ns see Tlldﬁn (1910) plaﬁe 4, flgure 22
Wood (1872) plate 1, figure l.




and ‘plate OOVII; flgures 4»75

o1

Oscillstoria eruenta Grunow.

VGry sim11ar in appearance in colar ana o%her eharae%erm

‘1stles to Og natans Kue%zo w1th the follcwing dlfferences~
filaments slightly narrower, 6 mics wide with artlculatlcns

_ about 4 mice; leaments loopedg @011@& oY Qurved 1nstead of

stralgh% apex smooﬁhly GOHVGXU

Found assoelaﬁ@d with TatraSPQra gelatlnasa (Vaueh )‘Désvg

being observed mlcroscomieally when gamples of T¢ gelatlnosa

“.were being studieds This Oscvllatoria $pecies‘was‘neyer

observed by itself bub only in the gelaﬁ;nous mass of the

g, gelatinasa oﬂlanless‘ Wolle mentaons this relaﬁianhip and |

‘notes & purmlish tint Which was not no%ea here. The color of

the gelamaﬂous nags was yellowumreene

Fox 111uat:at10ns see Walle (1887) plate covi, flgure 59

é

" ogeillaboria 1imoga Agardhu

Trlchﬁmes sﬁra¢gh$; not ¢onstrle%ed at 301nﬁs, eells 14m

17.5 mics wide, 5»7 micb 1ong, apex of trichome curved eanvexs

1y,‘tranQVerse walls paralleleﬂ by rows of dobs which are cyanwf

ophycin granules; cells more\browniSh ﬁhaﬂ the usunal blue-green

eclor of other species. | _“ '
Found - only sparlngly in early part of gummer mixed thh

0, btenuis. A pure staﬂd found in August under the bridge at

station G was a dark brown colany.rlslng from the mud,; sbanding
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approximately 3 em“high@h ThlS ms the 1arges% Oselllaﬁorla

gpecies foun& in the area stualedo
For illustrations see Tilden {1910) Plabe 4, Tigure 63
West (1916) page 42, Figure 298

@,

Oscillatoria natang XKuetzings

Trichomes straight or curved, cells ?Vmicé wide, 7 mic.
long: cells blue~gréeng apex of maﬂy'frichémes fdefinitely tap-
ering %o a knob, but other ﬁrichoﬁes Wiﬁh“exgeﬁly‘the same .
appearanee‘and measuremeﬂts otherwise, have a convex apexX.
Found very commonly at all gtations appearing in blnish-green
?o blgckish magses cqating rocks rathef thén(muda‘ '

er illustratiah see Wollé {1887) plaﬁe COVI@ figufe 19;

Oseillatorie tenuis Agardh.

Prichomes shraight or slightly curved: cells Sisﬂmias
wide, zot quite so 10n‘ as broa&- apex of trlehame eanvex, no%
tapering; cells light oluewgreen, contents finely grazmlarB
almost homageneausg Pore stands Varying f;Om bright %o daﬁk ”
green were very commom ab all stations in the river on mud a
shore, or on muddy bottam of rlver Where water was 2 or 3 feet
deep and Flowing slowlye ‘ | . |

For iliusﬁratidn/see'Tildgn'(1910)‘piaﬁe 4, fiéures 1?»18° ‘

ROSTOCACEAR

Pilementa of thié family regularly foim heterocystsa The
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filements are unbranched and uniseriate and are always sur-
rounded by 2 homogenéous sheath. .Akinetes are o frequent
peecurrence in ali generas

HOSTOC

The gelatiaous thallus surrounding the intertwined btri-

chomes of this genus is of firm congigbeney. It may be solid
or hollow, oftenm reaching a diameter of several inehéso Pri-

chomes possess intercalary heterosysis.

Hogtoe commipntum Kuetzing.

Thallus aspproximately 0.3 om - 2 cm in diamever. usnally
1 cm, gelatinous, hollow, yellowish-brown, sometimes tinged
with green; gelatin very soft, thia, easgily btora; trichomes
only fairly densely entangled; cells 4 mic. in dismeter, spher-
iesl, often depressed spherieal and clogely econnected; heber-
ocysts svherical, 6 mic. in diameter, intercalary. ’Elan% mnass

attached to rocks in Besr Creek, station R

Yostoe parmilioides Kuetzing.

Golonies disgk-~shaped, guite hard, up t0 1 ocm in dlameter;
brownish out of waber, but dark blue-grey irrvidescent under
water: atbtached to stones with thellus standing usnally perpen-
dicular to article of atbtachment; btrichomes very densely packed
and interwoven; spherical cells 4 mic, wide, heterocysts 6 mic,
spherical, intercalary. Found only ixi upper Bear Creek, very

pumerous just below Cooper Reservoir, gradually giving ﬁay‘tw
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H, verrucosum ILlnno) Vaueha down stream and not appearlng after.

about '3 miles down stream,from Cooper Reservoirs

For illustration see Tilﬁen (1910) plate 8, Figure 20.

Wostoe verrucosum (Linmaeus) Vaucher.

Thalli of vmrvlng szzes 5 mm in dismeter to 8 om X S‘cm,
small thalli dark brown, firm, solid: largei ones hellow, more
easily torng with tinge of greenf trlﬁhomes densely packed,
eells 3.5 mlco in. diemeter, a blt snbspherlcaI, closely eone-
“nected: heteroeysts 1nﬁercalary? snherloalg 7 mic. in diametere 
Very ccmmon in Bear Greek and Meaiow Creek, sbtation V. No
coloﬁiae noﬁed in. the Easﬁ Gallatin Rivewr. ‘

"~ Tor. 111us-bratmns see Tl]ﬁen (1910) plate 8 -figures
11-16. A |

: o smmormmm«onw .
Trlehomes of this famlly exhlblt true branching Whleh is
.~ not shown by any other family in the Hormogonalesor Heteracysts
are formea by all genera@

| o STIGGNEMA
The main axes af trlchames of this genus are multiserla%eg
Branches may be either multigeriate ox uniseriate. The sheaﬁhs
avound the trichomes ere bf‘firm:téxﬁure and if colored, are

yellowish to brown ox blacke

S LTy
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- $tigonena ;nforme Xuetzing..

Fllamenﬁs brownish,. somewhat mueouns s small filaments 1 mm
‘wide, zwlo em 19ngj unbranehed or with very shord fuzz~11ke
_branches:; older filaments W1th many branehes giving feaﬁhery
’ appearance; braunches 30-40 mic. Wwide, cells 10-14 mic. in dieme
eter,_spherieal; trichomes OFf several rows of eells both in_

" meip filsments aﬁa in brenchlets. Found only in Bear Creek
anﬂ Hew World Gulch Creek, sﬁatlans P and Qo

- For illustrations seec Wood {1872). plate 8, Tigure 43 -
Tilden {1910)‘plaﬁe 15, figure 21,

‘ REODOPHYCEAR
A1l cwgamxsms of bhis glags aontain the red pigment,
phycocrythx:mﬂ in addition %o ahlorophyll ané. the caroﬁinoi&sa
~Phyeocysnin iz somebimes presenﬁ alsoe These ngmemts areé
Josalized in plasﬁlaga -The resarve Fo0d 15 stored in the fcrm
of "floridean sbarsch. Mbtile repre&nqtive eells are lacking.
Sexual‘méproduc%ion is pxactically5umivérsal in this class,
and 'is never isogsmous. ‘Red algee played o great part in geo-
 logic ages infthefhuilding ﬁp of rocks and reefg, & process
:whieh‘ia $t111 going on -im bropie seas todaye S
| | | NEMADIONATES
 Members of thig order are all fresh water organisms¢
' “A1ternati¢n of generations cc@urag with tha plants being hap- .
| loids Growth of the thallus is alwayg termingl Lrom apiaal
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cells, In the sexual reproduction the carpogones (femele
orgens} have comspiouous trichogynes (long slender structures
through which male nuclei pass).

BATRACHOSPERMACEAR

Orgenisms of this family,are'aharacterized by a distincetd
main axig from which much smaller lateral branches are borne
in whorls., Carpogones and antherids are produced by mature
plants onlys with juvenile plants Fforming monospores.

BATRACHOSPERMUM (batracho., frog: spermum, seed)

Members of this genus sre fairly common in fresh water of
temperate regions, favoring cool shaded sreas and swiftly run-
ning streams. The thallus is freely branched and gelatinous
in texture with a blﬁish,aw‘olive golor, Speéimens obtained
from deeper water are mbre red in color due %o.é difference in

the intensity of light which reaches them.

Batrachospernum moniliforme Roth.

Soft thick gelatinous thallus of branched; bead-like .

threadss blue-grey or olive in color; main filaments of large
axial cells 850 mic. wide, with vhorls of deﬂseiy~branched
iateral ramvuli appeering at intervals: branches moniliform.
eells 7 mic. wide, 17.5-20 mic. long: some branch ends set-
igerous., Found in Bear COreek, statlon Q ab only one spot,
attached Ho0 rocks in middle of stream.

Por illustration see Chupman (1941} page 220, Tigure 144,
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_  HETEROXONTAR

Organisme of %hls class havé a glea%er propor%mon of
earatiﬁ and - zanthophyll than chlorophyll.. Reserve'faods are
stored s ia%sa- Motile eells have two flagella of unequal .
‘length. Cell ‘walls are’fréquenﬁly of two overlapping halves
and are composed ahiafly of & pectie subs %anae with aellulese
anly ﬁeeasioﬁally yresents Sexual reproduction is found in
only aijW'férms; mhis olass is called Xanthophyceae by many
algalagisﬁg;j PR R T

IR - HEmFﬁomﬂzaﬂﬁums -

411 of ﬁhe filamen%ous organisms of thﬁ Heterﬂkonta@ are
grouped in %hls_af&era iﬁ eonuaing two iamiliesu -
- . rRIBONEMATACEAB |

0f the two iamillea of the Heteratriehaiésb thls one ine
eluaes 81l plants w;th unbranehea filamen%so.

| TRlBOEEMA ftrlbeg thin¢ neme, thresd)

_ Speeles of thls gegus are freqvently confusaa wiﬁh those
| of Mieraspera of the chlorophyceaen They both are umbranehed

lxllamenusu bouh form.Ewplecese and have 8 similar general
‘appearancaa A %est for the presence of stareh will easily

ﬂistinauish %hmma.

fribonems bombyelnum (Agardh) Derbes and Soliexs

Loag mnhraﬁehed filements 10+56 mice im,diameter cells

barrel~&hapeﬁa 14, l&a or 81 mics longs ehiomahophores pin811,




N
| | w19~
several ta-é‘ceilu When leamenﬁs breakg th@ cell Walls pull
abart in the middle 1eaving'H»shapea p;aaes? very characteris-
. tie of %his‘geﬁﬁs¢ Found 0n1v~at s%atian 8 below Cooper Rese
ervoir, mlzed Wi%h species of Vaudherlae S

Acpording to Collins T, bombyeinum is 8 very common spring

‘ plamt whieh would tend 5o ezylain why filaments were foun& only
~at the. hi@h elevaﬁlon of uppar Bear Creek in August.

. Pow illustra*ians see West (1916) page 418, figure 2650

| H&zen (1902) pl@te 85, figures 1-3.

_‘ | CHLOROPHYCEAZ - .- -« ..
_  This glasaiimaluaés the arg&nismsicammaniyrkno@n ag the
gtean algaes Plastids called ehldréplaatéJeenﬁain four pig-
‘menﬁs: ¢hlorophyll 2. thorOPHyil be eére%iﬂe‘an& xanthophyll
Whiqh oceur in essgenbially, the same proporbions és‘in,higher
‘plaﬁtSa One or more pyrenoids are usually foun&‘iﬁ_eaeh
ﬁhlorbylaatu ‘Popd ig stored principally as sbarchs Cellulose
tis preéenﬁ‘in‘tha eell‘walia mctile.stgges have flagélla at
. %he~éntéfiorwgn&iiaﬁﬁfa11 flagalla‘are of oqual length. .Raprw
@ﬁctiQﬁAis both aéexual an&‘éexualzwiﬁh'a ﬁiﬁe.raﬂga af'tjpéso
ﬂhé‘grsen algae are’very‘variable in form and are'wiaespreaag
oceurring in all types of habifatm,

| VOLVOGALES _

This order inecludes those green algae.thaﬁ have. flagellated

vegetative cells which are actively motile during their vege=-
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tative vhage, Gelis may be solitary or uanited in‘ealaﬁies of
definite sha@e; Aséﬁual reproduction ogcurs by the Tormabion.
Qf’moﬁile'zocspores'ér“m@tile auboeolonies. Sexual reére&ucw
tion veries from isogemy bto obgamy. “
' GHDAMYDOMONADACEAE
This fowily ineludes ell uniecellular Voivcaales with a

definite wall except those with a wall pomposed of two over-

- lapping halves or those with numeroms. gonbractile vacuoles..

CHLAMYDOMONAS- {chlamyd o, ¢losk; monag, single)

Thig penusg ingludes speciss charecteristically peﬂsesging
twc-flagella which are inserbed clase togeﬁherg 8 slngle ‘cup-
shapea chloroplasﬁg an eyesgatg twc eontxactzle vamzo:iesv and
one nueleusq Asewual reproduction 13 by the fcrm@%ien of 2, by
or 8 zoospares freed by the gelatinizataon of the moﬁhef eell

walls A palmella stage results when ‘the mell wall falla ta

gelauinnzea mexval reproaue%ion i@ by %he fu81an ef iaogameteas-"”

Chlemydomonas gps Bherenbergs. |
Ovate, granular, very’aeilve éblitary'mc%ile gells in a
hyaline thzn.membrane~ eells 14 = 10 nic. Oeeapionally seen .

Wiﬁh &1&tums‘and %Elrogzra-S@eeles all'alonm the rivewa 4 pool

L dust seuﬁh of the bridge aﬁ station G was calarea lime~-greésn

with 1&@39 smounts of &hlamydomanas c@llsw

Pascher monographed the genus in German in 1927 so species

prior to thig are of 1little value {smith). No deseriphtion
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that fitted speaiméns obtained here could be[féuﬂﬁ in liter-
 ature.consulteds L . | |
‘ For 111ustrat10ns see - Golllns (1928) piaﬁe IIﬁ”figuré.lzg‘
Smith (1985) page 516, figure 208 |
S EEQRAerRA;Es |
Thisg or&exgéoﬂ%éiﬂs7thaéeAg@eeﬂ-aigge whoge vegetabive
eells are‘imm@bilg but which mey raﬁurn_aiiee%ly to a flagel-
lated condition, ‘A fow mémbers are uﬁieéllula? vut the méjor«
ity haeve cells united in gelauinous ooloniesg‘ Gella.are uni-
nucleate and have one chloroplast. Members of the Tetrasporw
ales afa @loseiy alii@ﬁ td members of the. Volvocales and many
auﬁhari%iea éa,nou re@ogﬂize metrasporales as & separate ordera
s TETRASPORACEAR |

| MEmbers of this family ail have two or more psaudoellaa
at the anterior en&.of’vegeﬁative cellse The cells are united
in gelatinous golonies 9£5vaﬁying shapeg and have their
anterior poles towai& thé eﬁge of uhe enlany se the psendocilia
extend to or be?ﬁﬂd the enveIOp boun&aryo '

’TETRAS?GR& (%etrag four~ §POTAs &pores)
Members of mhls gemus form green.maerosGoylc @eionies

which are attadha& aﬁ f&rst buﬁ which may “later besome free
- floating. There is a ' tendency for the cells to be in groups of
two or four, embeﬁ&eﬁ in the matrix which is slways hamageneaus
in structures CGlGﬂles increase 1n.31ze by vegetative cell

divigions Vége#stive cells mey produce biflagellatbe zUQSporss
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 which escape and start new colonies. . Sexual reproduction is

by the fusicﬁ of biflageliate isogametes,

Tetraspors bullosa (Roth}_&gar@ha‘ | |
Thallus dark green, sac- or bladdereiikegﬂdefiﬂitely graﬁn
ular, approximately 2% em 1ong;'cells”8;iz3mie@ in'diameters'
spherigals very crowded, mostly in éiéupé,df four but having
‘divided on more than one planss loaeasioﬁgliy fdumﬂ attached
to sﬁoﬁes in gently rumning wabers Beér Oreek ﬁtétioms 0 and Q,
‘amﬂ Bast Gellabin River stabion Be | | |
Pox Illustraticn Bee Welle (188?) piate CLXVy figures 1=-6.

- Totraspors gelatinose (Vausher) Desvauxs o

Colonies of firm gelatin, not hollow, coler %an to ve&y
| éale green. 2 mm Yo 2 om in dismetey; cells 7 micqy gpherical
- ox slightly.ovalp oecagionally 1aigerw 10 or 14 mices all
bright green, rather'éeat%erea@ not densely packed. .Diatoms

- and O eru@n%a;are Prequently present im the colomies. Quite

prevalent in both Fast Gallatin River and tributaries tending
to disappear as August advanéed. Collins says lack of uniform-

ity in vell size is mavked in this Spesies&

Tetraspore lubrics (Roﬁh) Agardhs

Laght green, very delicate, Thin tubular thallus varylng
1.6 inches in length, sometimes spllﬁting, cells spherical to

glightly amgulars; 8-10 mi@aﬁ not too erowded, groups of four
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easily seenq Féun& in very quiet but not stagnant water, an-
c¢hored to creek bobbomy. stan&iﬁg areat'nrlétréaming with the
‘SIQW'GuTTeﬂtu Foun& at Bear creek BﬁPtLOB Mz Bast Gallatin
~ River ptacionw B, &, ana g Brlager Greek at its gvnc%iom W1th
Eaet Ga1laﬁ1n Rlver at’ sﬁatian Co

For lllusﬁsation see Wolle (1887) plate OLXV, figure ga

Tebraspora lubrics {Roﬂh) Agardh, Var. lacunossa Chauvin.

Colonies 1-6 inchos 1ang;fhxigh$ &ark‘graemg gelatinous
malyrix perforated wi%hglarga‘1a@unae;ﬁaﬁtaeﬁed baselly to rocks;
aells 7-9 migws sphevicals Quité-ﬂeﬁsely‘paékedg becdming - fewer
toward edges of aolanie3° soma eells showiﬂg cup-shaped ehloro-
plasts, others solid green. Foumd at statlong E and %g appear-
ing the Llrs% week in Augngts )

For - 111ust*aﬁlon gee Wollse (1887) piate CLKVQTfigure_loa

TLOTRICHALES
%hisléraer_iﬁelu&eé %hose,gr@én élgaa which aia.ﬁilamén%¢
ous and fdrm‘biflagéllaﬁe or quadriflagallate-zoosporesa__fhe.
most primitive of the‘Ulbtricha}es are unbranched filsments;
others are branched or are in sﬁéetge Smith believes this
qrder to be a &1xecﬁ evoluﬁionary line from the Tetrasporalég.
Ummzeﬁmgm ,
This family ineludss those f;lamenﬁa whleh aré uaiseriate
and unbranched. The cells are uninucleate thh a girdle-ghaped

chloroplasg® partlally ene*rclinﬂ the cells
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ULOTHRIX {ulo, shaggy;'ﬁgzigéﬂhair§

Thisg genus inciudes speeies ﬁiﬁh’uﬁbrapched filaments
equipped with holdfasts. The §e11s are‘sho:%er than broad and
have one chloroplast with pre or More pyrenbiagﬁ 431 cells
exaept[the h@l&fasﬁ ére'papablegaf”diﬁiSi@n aﬂ& repr6dncﬁiog°
Asexﬁalvreprodua%iém is by quéariflagglla%e zoéspgres-whi@h*
attach themselveSVto”mbjeets and grow into fflamenﬁsa In gOX~

ual reproductlon blflagella%e isogametes fuse tn farm Zygo~-

,spores whlch germlnate after a perlod of reste

Ulothrix zonska {Webey and Mbhr) Kuetzings

Unhraached Tilaments wiﬁh wirdle»&h&pea ehleroplaats

- eneir&ling“mnre then half the cell; filamgn%ﬁ atbached; bright

gﬁeegn £1<35 mies wide, cells half ag long as broad, thin cell
‘membrenes A trage of filaments found atbtached to submérged
rock s%atibn‘b; 8 bit more 100 yards below sewage outlel, sta-

tion D, and s few strands mixed with (ladophors species ab

station C..

Bmith reports Ua zonata appeafing in early Spflﬂg; disu
,a@ps&fing auring the summerA and reappea:lng in the fall, .
Croassdale and Hazen agres W1th,thisg% | o

For 1lluatraﬁians sée Wolle (188?) plate GXVIIQ f;gures
1-3; Hazen (1902) 913%9 20¢ flgures 1- 4n '
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mICROSPORAGEAE

This family aonta;ns only one genns, Hioresporae Cells ox

'ﬁhe unbranched fxlamenﬁs have walls 1m ﬁwo averlappinp halves

halﬁ in place by & &elieate membrane s Whan £1laments break.,
H«ghaped pleeeg are fmrmeda The ehlorOplast is parietal. Asex-
nal reproduction is by biflagellate .Z2008pores ﬁhat are 11beru
ated by the bresking of the fllamenug into H&piecgsa -Aplanoq

spores are commons Sexual reprodustion is as yet not fnlly

MICROSPORA (micro, small; snbf&v seeé)
Bince the Mlevosgoraceae containg only the ome gems, all

staﬁemenﬁﬁ in the @reeading paragraph apply here als@o

Microspora ﬁloecesa {Vaucher) Thuret..

Short wnbranched filaments with parietal chloroplasts:
e¢ells cylindrieal, 175 mic. wide, 21-24 mie. long with very

thin walls, PFound on twigs at stabtion B in quiet shallow water

on porth edge of river 100 yards above bridge.

This genus has cell walls which pull apart im the middle

leaving H-sheped pieces as does also Tribonems bombycinum,

- M flocegaa‘is easily &istinguishea‘from the lat%éry nowevers:

- eells lack barrel Ehap59 have thinner walls and aifferent dim-

ensiong. A%t ome time both geners were plaeed together as
Conferva bub Lagerheim finslly properly defined both geners

by their chromatophores and assimilation products (Hagzen).
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CHARTOPHORACEAR
The filaments of this femily are branched, usnally with a
prostrate portion and an erect portions Branch emds.néually
are attemmated, The cells are uﬁinﬁgléate and have a‘éingig
leminate parietal ehloroplasts | | '
STIGEOCLONIUM (gbigeo, sharp poinﬁe@g clonium, branch)

This genus inecludes species with a eushionlikeﬂprostraﬁe

- portion anmd rather sparingly branched erect filaments enclosed

in a wabtery gelatinous shesth. Bianehaends‘terminaﬁe’in color-
1esé hairg, Aﬁexﬁai"ieprcduc@ioﬂ1is;by meaﬁs of quadriflagel-
late zbqapores nsyally gormed singivrwith alGBlla Sexual. re-
proaﬁcﬁien is by therfuséen of blflagellaﬁe isowametasa The

presence of a palmella sﬁage is commono‘

: stigenelominm nanum (Billwyn) Eueﬁzing?

Filam@ﬁ%m & min 1engg alternately hramebe& into fﬁ rly

vshort branchas taperlng to shart po;ntcﬁ end cells; braﬁﬁh

cells 6~-7.5 mic. wide, apprnmlmataly 88 long &s broad; main
filament cellﬁ's~10 mic., widey 7-12-14 mie., long, longer
lengths going with greater widths. S. nsnum appears asg very
beautiful inbtensely bright green coatings on rocks in running

water, PFound only in main river especially ab. stations E and

¢ and at D above seowagej traces in poor condition at stabion C.

For illustration see Wolle (1887) plate XCVI, figure 10-
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CHAETOPHORA (ghaeto, hair; phora, bearing)
This genus was described by‘Sﬁhramk in 1789, It includes
species with very bough spherical or eio&gaﬁe ﬁamroécopic
thalli. Asexual and gexual raproﬂuc%ioﬂ methods are ﬁhe same

:as those given. Por Stigaoclﬂniume

v'chmeﬁephara elegens (Roﬁh) Agardhe |

& Globeséw nore cfﬁen.tuberculase; Liym jelly-like colonies,
pale to deep greenm, size of ﬁea; cells of main filsments 10.5-

14 mic: wide, 3-b times longer, branches 7 mic. wide: fascicles
of'bfénches lax, apical éellé short ggiﬁ%eas opeasionally set-

~ iferous. Found in Bear Graek;é%a%ieﬂ Q'aﬂﬁ in Headow Creek

stabtion V@\

G, olegans and Ga-tﬁberculos§,are hard to separate accord-

ing 50 Wolle. Hazen doubts the existance of the latter species

believing Wolle's Co fuberculoss ﬁafbe only & growth form of

.;Cg elegans.

For 111ustrations see HSzen (1902) plaoe 579 figures 1-3;
. Wolle (188%) plate CIII, figuxes 12@15&

DRAPARNALDIA {after I, PQ‘RQ Draparnend)

The plants of this genus heve a greatly reduced or absent
prostrate system. The main branches of the ereeﬁ gystem are
much larger thaa the sxde branches which grow oub in tuflis from
| the main filamentso Quadriflagellate zoospores are Fformed in

the brench cells in asexual reproduction. Sexual reproduction
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is by quadriflagellate isogasmetes which become amoeboxd bexore

. fmsion DCeUrS

Draparraldis plumosa (Vaucher) -Agardh.

Pale green plant body of long @rimary filaments and short
fagcieculate laferal branches which are somewhat lsnceolate in
outlines; cells of primary filameﬁﬁs élmost ag long as broad,
no% gwollen in the middle, 45 mice Wiﬁeg 30-35 mic. long; @ells
of branches 10 mic. wide; fasc1eles of branches densely P&Gk&da
Only a few filaments found in Bear Creek, station M; section of
filament 2 om long found at station B. |

For illustration see Wolle (1887) plate XOII, figure 1.

_ FnOTOGDCGACEAE
The simplieaty of members of this family is due %o their
beiﬁg rednced rather than primltive-formsg Cells ususally cane
tain single parietal ehloroplasts Wlth pyrenoids generally
lacking. | A
 PROTOGOCCUS (proto, €irst; coccus, berry)
The cells of this alga occﬁr s;ngij or in small groups.

Each cell‘has g pucleus and a single chloreplast. The only

kﬁawn.metho& of repro@uctian is by_cell divigion. Protococeus
is one of the most common algse in ﬁhé world. 'The adapbtation
t0 an aerial habataﬁ ig permitted by %he great capacity of

cells fer absorbing water from moisﬁ air,
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Protocoeous vividis Agardh. - : g .

ot gelatinons; cells spherical, 10,5 mice in dismeter,
_mesﬁly in greﬁpg of twos chloroplast praeﬁieally fiilﬁ the
cell; wuo pyrenoid. Fovnﬂ oﬁ twige on ground at wabter's edge
100 yards below sewage outlet, atation D.

For lllustratlom gee Smith (1933) page 408, Figure 277.

LADOPHORACEAR

Genera aﬁ this family have mu1ﬁ¢nmaleaae gells amiuea in
branched or uabranched, usually sessile fil&mea?so Cell walls
have ﬁhrea zones: ochitin; peetin, and eellulose. Whether or
not this family is %o be classified in a suborder of -the
. vlatriehaleﬁior should remain in ﬁhe‘orﬁér’Siphonéqlaﬁiales oy
should be placed 'n a separabs or&erﬁ the Oladoph@ralesg is
ﬂepemﬁeat on'whatever auﬁharity is prefexfedm , |

QLAaQPHOﬁA (g}g@gj branch; phore. bearing)

- Members of this gemus are widely distxibutedg being found
in’both-fresh and sall wabsrse Filéments sre branched and seé»
~ tate with cells heving elongate reticulate chloroplasts cone-
taining numerous pyr@noiase Epiphytie algee eomﬁonly:eaver

Cladophory filamenta sinee the shntineus cell wall zopne is ex~

ternal to the peatie zone, .Asexual repro&uctlom is hy means of
quadriflagellaté noOspores, Sexual reproduetlon is by the
fusion of biflagellate isogametes. DBoth zoospores and gametes

‘are formed by the division of Vegetativé cells,
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Qla&onhora'glomerata‘(zinnaeus} Kuefzinga

Filements much branghedg coarse; cells aboﬁt four times
longer than ﬁroad,‘thiek eell—membréﬁeé branches are lateral
ontgrowbhg from upper ends of cells» stem sells 60-70~87 mics
wide, ‘branch eells 42 mice wideg walls exterpally very smoothe
Dominant alga in Bast Gallaﬁin River where it is attached to
nearly every rocks no% so common in Bear CTeeke Bright green
color usually obseurred by trash coatimga _

Por illustration see Wolle (1887) plate CX, figure 1.

-Claaophﬁra glomeraba {Linn) Kg, Var .

Main filaments 70 micé wide, eells 21-%imas longer;
branahee 5 mlge Wld@* very bran@he@, featheryg and delieat@g‘
not covered with debrlao, ‘These fxlamentg £it the description

for Ce glomera%a in dimensions and other eharac%ers but the

feathery appearance caused by so many brandhes gives quite a

aifferent masroscopic appearaﬁaea Eqund at stations F, 0, and

Ve

Cladophora Spe : i ; o,

Main filsments very coarse, very. sparingly branched; cells
140 mie. wide, 2%-4 times longer; branch cells 56-70-87 mice'
‘wide. Found at station D atﬁached to rocks, mostiy bright
green snd free from trash in‘ednﬁﬁasﬁ to.other species in the

gsame situabion.
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RHIZOCLONIUM (%gggéi.woo%;ﬂelaniﬁm@ branch)
The'uﬂiseriéte filamehts of tﬁis group are simple 0r POS-
sess short septaﬁe or nonseptate colorless rhizoidsl branches.
Growth of filements is intercalary. The number of nuclei, as

iﬁ species of Cladophora. depends upon the size of the cell.

Reproduction is by means of biflagellate zoospores and from the

- aceidental bresking of filaments.

1-Rh120010niun sp. Kuetzinge

Filamen%s 28 mieg Wide, long, unbrancheaw nct emnﬁtrie%ed
baﬁweem cellsa with occasmonal shorb colorless one-eelled lat-
eral proeesses=‘eells thin walledg . tmmes 1onger than wide,
containing parietal chloroplasts with several pyrenoidse annﬁ
frequently in Bear Creek and Kelly Creek.. East Gallatin River |
gtations XK, Gg éna B produced speeiméns sparingly.- but

Ehigoelonivm is pot at all prevalsnt in thﬁ Fagt Gallatin River.

'?his Speeze@ gould be a varieﬁy of Re hzereglgphlenmp

For illustration see Tiffany (1928) plate ZITI. figures
4-B. D |
_ - OLBDGOMALES |
Flants in this order resemble eertaln.members af the
Ulo%riahalesg but because of the spnular splittlng of the eell
wall in eell divigion, and the Whorl af flagella on Z00SPOTes
and antherozoids., théy are put‘xn a separate order. The.cells‘

are uninucleaté with = leminste parietel chloroplast, seriately

-
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united iﬁ bfaﬂéhed or unbfanehed filamenté@ Séxﬂal‘r@produd;
tion is-always by ocogamy. | o
| ' OBDOGONIAGEAR |
There is but one femily in the orders All sﬁateménfs iﬁ |
the preceding paragraph apply here. "
- QEDOGOﬁIUM‘fggng swelling; gonium, vessel)

The planﬁs in this genus consist of unbranched filsments

attaehed to a hasal holdfasb when young. Transverse striations

oeeur aﬁ the ﬂlﬂﬁal ends of sone cells. The chloroplast is
_retzculaﬁe‘and with numerous pyrenoids. Zoospores with s ring )
of flagells at one éﬂd ére produced singly in the vegetative - |
cells, Gametes are ﬁrbduesd in épecial oélis@ The motile male‘
‘ yameteé are mueh smaller. %han the nanrmatlle female game%eso R
.IBoﬁh hetercthallle @nﬁ hOmethallic $P@Gi@5 are kmownn Epecies

of this geaus gerve as an exeelleﬂt example of highly aevelopea'

sexual reproauctlon ln a so-called "1ower"‘p1ant¢

OGﬁOFﬁﬂlum sp» Llﬂka.

Tong unbfaﬁeheﬂ.fllameﬂts 40, mlca W1&eg cells 60-63-66 7'
mics longi’ Ghloroylasts of severai 10ﬂgitud1na1 bands, many
pyrenoids: some cells possessing several trangsverse llnes at
alstal enﬁa Specles eEn no% be saparaﬁed Lrom eaoh other ua-
lesg the plant is in frultlng eondntlon (S8mith). Slze ef the

vegetative filaments make 0. princeps Kuetz. and 0. capillare

RKuetz. ag passab;liﬁzeso Eound in late August, gtation G
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ULVALES
Thig order includeg plants wzuh cell division on two or
three ?1anesa Thms reanlds in either s flam gsheet ox hollow
tnbe one cell thick if division is on two plages, or a solid
cylinder if on thzaén Thalll are usually sessile and atbached.
All'geﬁera form zodsp@rﬁs@ and saxual repf@auction ié by the
fusion,af biflagellate 1angam@ﬁe$¢- |
' ULVACBAR
Th1s family includes those plantg in which cell division

:'is on Hwo Plﬂn@Sm resulting in eithér an expended sheeh or a

hnllow eyllnaera
ENTEROMORPHA (entero, entrail; movphs, form)
The plaﬂts-iﬂ this genus comméﬁﬁe life as uniseriate fil-
aments bub soam develop into hollew tubes one eell thick. Both
gald Wa%eg aﬁ& Trogh water specises are knowns Célls are packed

elosely together and are of%en'angular aue to muﬁual compres-

-gion. BSpecies have an alternation of asexual diploid plaants

and sexuval haﬁloi&‘planﬁso ;

Interomorphs iptestinalisg (Llnnaeas) ‘Link,s

Tubular thallus aomet;mes pale greea, &Ometimes dark green
gither attached at basal portion or anuangle& with other Lilw
amenbous élgaeg 1 inch %o 1 foot Qr more in length:; usually the

diemeter of & pencil, kinked, with wells 1 cell thick; cellg

| 4e7 mit. in dismebers 556 angulars . ﬁbund gt stations B, By
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and G, and in Bridger ﬂreék one-half mile bafare it jJoins the
Bast Galiﬂtin‘River at-station Co: Wolle's cell dimensions of
12u30 mlﬁu ard nueh larger than %hwse syaezmem& found heres
?&r illustration see Smmth {19559 @age 484, figure 306

MDNOSTROMA (moao, siﬁgle« stroms, layer)
The plants of thxs genns acaora1ng to Chapman (1941)
differ sharplv from those in the preeeﬂzng genus with the
-diploid g@neraﬁioniﬁey:esented‘only;by ﬁhe enlarged zygobes
' The macroscopic planbs are‘hapioid herég Because of ﬁhis'ha

tlageifiey this geﬂus in g separaﬁe family, the Monostromaceac.

. monosmrema bullosa {Rouh) Wittrock.

Sheeb~1ike thallusg dark brigh% green one ceil thick exaepﬁ
a% basal point of attachment’ thalli verying fram 0.5 om ¥ 2 om
%0 4 em x 8 om; Gellg‘paeked in groups of four, oval, 3.6 x 7
micsy with chloroplasts appearing completely filling each'eeliq
.Enan&4&t_stafion V and Bear Gréek:sﬁations beingfgsgeciaily
"abﬁnﬁanf:a% stabions DylP and §, becoming less f?eqmgu% ang

fiﬂélly disappearing toward the headwaters.

CHLOROCOCCALES |
Solitary cells are prominent in this pédar@ They also may
be‘uni%éa in nonfilamentous cnloaiéSaf The gfeaﬁlaivérSi%y‘af_
shape and ‘size of cells bas reaultea”in‘ﬁhg agcuﬁreﬂ@éfcfrmany

geners. - The cells (o not divide veg&ﬁéﬁié@ly@_aa& divigsion of
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the protoplast occurs only in ccnneat;an.wiﬁh reprodmcﬁlonb
| CHLOROCOGCACEAR

This family cohtains the unicellular members of - the

Chloroeoeéaless The plants ﬁay 5@ oither aérial Or aéﬁatido
CHLOHOCOCCUM’(chloro, green= cogeum, berry) |

Speeles of this genus are prlmltlve memhers of the orderg_
being small and of simple FOTme Gells contain one ehlorOplast9
oue'pyrenoid, and one nueleus. The uninncleate condition be-
cones mﬁltinuéleate hefore‘zoospore‘formation 6écurso Many
algae dnce believed %0 belong hére are now.known to be phases

in the 1life cycles of other generas

Chlorogoceum humicolum (Neegeli) BabeﬂhOTSbe

Cell$ varying much in size, 3-7 mic. in diameter; sphar
ical; thin hyaline membrane; non motile; chloroplast parletalo

Found growing on soggy bush stump aboubt 100 yards downstream

from sewsge entrance, station D. This is the only Chlorococcum

L specles thet is bubaerlal0 and the cells are much smaller than

those of the aquatiec ﬁPGClGS Ce 1nfusioﬂnm (Schramk) Mbnegho

which sre uniformly 10 15 mic. in aiametere
For illus tratlon see Bmith (1953) page 468, fi?nre 511o
SIPHONALES

ST .l
¥ vy

Tegetative filamenﬁs*df thié order 4o nob have crosg wallse .
This coenoeyﬁle condltlon is accompanmea by'a single central

vacuole runn;ng tho 1ength of the filaments. The layer of
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cytoplasm nexb $o the eell wall contains numerous chloroplasts

- and many nuclei. Hoospore Fformation is fare§ while in sexual

‘reproduction there is & marked difference in the size of the

gametes. The majority of the members of ﬁhﬁs order are tropical.
VAUCHERIACEAR ,
This family ié separated from fheuﬁﬁher Sﬁpﬁén&les by the
fact that oogamy occurs heré with the sex arganS‘upually found
on the same thalluvas. The two geners are hcth fcnna in temper-
ate regiens#} Some authoritnes believe that’ ﬁhe genns

Vaucheria should be removed to the Heterokcnoae since its

.“.members form oil and have more than the nomal amonat of

xanxhoyhyll in the chlermplasuae The fach %hat:itw spécies
can prodnce starch under conditions of cansﬁaﬁt illunination is
the mein reason the genus Vaucheris still remains in the
Chlorophyceas.
| VAUCHERIA

The planfis in this gemus ave fiiamentaﬁs, inarﬁiculaﬁe,
irregularly and sparingly branehedg forming more or less dense
tufted or felly masges usually aﬁtaahed by eelerlegs rhizolds,
Cell walls are comyaratlvely thﬁnw ehloroplastg AUMeY ons, small .
and without pyrenoids; ﬁuglei manyg minute. Asexual reprc&ue»
tion ig by means of large ciliate zoésporeé also in some
species by aplanospores or akinetes. Sexual reproduction is
by oogonia and antheridianof variable shape and position,

Sterile Qlanﬁs are guite indeterminable (Collins).
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Spemifie.differences are based entirely uﬁon the sbructure of
mature sex organs (Smlﬁh)
Threé differemﬁ types of Vaueherma were found during %he
So0dy « Sinée the planta were not in frultang copdition, clag-

sificatlon to species eoul& not be mades

Vaucheria spe. DeCaﬁdolleg .
| Unsegmented filaments 48 mie. w%&eg‘rhizci&s very fre-
quend, Very common a8 short filemente densely inﬁeronen to

farm a éark greem 1ayer on moist soil all along the river,

Vaucheria spe

| Aquatics in dense turfy mats atté@hea to stones or sub-
| merged twigss fi&amenfs‘ﬁgéﬁonvo_mieg wide, sparingly’hrahdhedﬁ
Found éi:ﬁast river 3téﬁibns@ Wifh greaﬁ.ma$ses'0f this épéei@s
- pesurrving in the cleér cold waters of Bear Creék, New World
Gulch Creek, and in a cold irrigation diteh whicﬁ emptied inﬁn

the river at etation Be

' ?audheria §Po | L
Aguatic, fllamemts 85-42 mic. wide, sparingly branched;
ehloroplasts less numer ous than 1n.othar speeles= filamen%s
smaller and lacking the matalzke turfy appearance of the %yp@
aust deseribed; 11gh. green in color9 exﬁenﬁlng quxte uﬁlformly
1 om from place of attachmen% on rocks in flaW1ng water. Found |

at station U,
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ZYGREMAEALES
This or&ez ig. called Conjagales by most autheriﬁlesn The
method of reproduction differs sharply from that shown by -

plants in all other orders, Plagellated reﬁroducﬁive gells are

uaknown .and in their place we Find amoeboid game%es@"eellé arey

éither salztary ot atﬁached in unbranched Tilaments .

ZYGNEMATAGEAE
Gells in this femily ave wnited end to end in unbranched
£ilaments and conbain three types éf chloroplasty: spirally

arranged rihbon-like chloroplasts, axial leminate chloroplasts,

~or 8tellate chloroplasts. ”heifilaments afe usually slippery
'-amd free floatings. . Buriﬂg ﬁemjuma%ian the ‘cell conten%s d¢ not ..

' eseape from the enclosing walle . = .

.« MOUGEOTIA (after Jo B, Mougeoh)

The £ilaments of the. different species contiain cells with

‘axisl lemingte chloroplastss - These orient themsé¢lves sccording

to the light. intensity. Scalariform conjugation is character-

istie in this genus with the gametes uniting in the eonjuga%ioﬁ

3

- b
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Mougeotis genuﬁlaza {Qill%yn}-Agarﬁhu

Gells oylindricals 35-28 mic. wide; 2%-B times longer;

thin walled; chloroplasts are awxisl plates with codspicuous

‘pyrencide; filaments upbranched, drab yellow 1o yellow-greén

tending to break into individual cells when teken for study.
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In some eells ﬁhe ehloroplasts have %he appearanae of a thin
line down the cen.‘i;ero others sare turned to show platellke
structure of ahlorOplasts, Statlon V in labe August was e8=
peelally rlch in this sp@eles in ¢olonies which mushroomed up
from bo%tom of qulet pcolm if mmoous aasoewaﬁiénc The three
,'group obberved were 4 1nches9 1 foot, and 3 fee% in dlamot@r@
Mixad with these plamt masses fere gseveral species of pirogyra

although not- in 1arge Quaﬂﬁi%iesa

, EYGMEMA (_Eﬁ. yoka nemag threaa)

Members ‘of this genus h%Ve filaments whose eells QOntaln
two axial stellaﬁe ehloroplasts each with a pyren01do the nue-
leus lying between them at the center of fhe cello When cell
division ogcurSQ each daugh%er cell Te061VES one of the c¢hloro-. -

plasﬁs which theén dlvlaega‘<- “fﬁ*;

ngnema anomalum (Hassall) Khetzingg Var, orassum, Wolle.

Fllameﬂos unhraneheag 42»45 mics Wlde wmﬁhouﬂ a shes:bhﬂ
60 mic. W1da with sheath~ eells 15-2% times 1ongera two axial
stellate ehlmroplaatm in eaeh cell W1th nucleu& beﬁweena Fllu

"amenﬁs were seen ance mlxed W1th Splrogyra adﬁaﬁa Khetza at

statlon Go refound aftef a.m10r0830p10 search of many Namples
of Spirogyrs from the same aref. @here may be mueh,more
Zygnems in the Bast Gallatln ﬁiVer, but search of much ﬁplregz

failed %0 fina it
For lllustratlon.see Wolle (1887) plate cxxzvg fxguza 9,
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SPIROG¥HA (spiro, coil; gyra, curved)

This genus has many species of world-wide diétributiom;
Speelfic digtinctions not always clesr, bagsed on character of
dlssepmmentsa the mumber snd bresith of the, chromaﬁephoresa
size and form of spore, eharaater of medlan membrane inflation .
of fertile cell, aﬂd $oo0 often aimen31ons of fllanants* this
lagt being too umncertain Lo have much welght except when assoe~

iated uﬂiformly'wiﬁh_other eharac%erge Slze and shape of- spore

. of more 1mportaﬁceg but & change of posmtion in the cell may -

give a totally different aspeq% %o the'spgrg when seen under
the micfoécobeg (Collins). | - |

Stokes (1893) produced a vegetétivé key'tO‘Speciéé of
Spirogyrs. describe&.hj‘@oilé but Smith end Wolle both agree

with Collins that fruiting material is necessary for sbsolute.

‘gpecies identifiéaﬁionol Sinaé Sgirogzra specieg fruit -in the

sprlng, no repro&ncﬁive boaies Were obseEVed in this studya A

eareful comparison of vegetaﬁive characteristios of ﬁhe plaﬁﬁs

‘has been msde and e;ght'speeies listed.

Spirogyre adnata &uetzinga

Vegetatlva cells in unbranched filaments, 4b mic. wiclen
usually 1-1§ t;mas a8 1ong as broadg 2 chlor0p1asts making 2% L3
turns: cell ends not repllcatea: E351ly dlsﬁvnguiﬂhed from ‘

S. dubia Kﬂstz;'althdugh_both are same‘élametero Sa adnata eells

appesar aslmost solid greény while‘sﬁ.&ubia cells with narrﬁwer
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| -ehloroplasts aﬂ&‘greater~éell length show much clear 8patt.e.

For”illustréﬁion saajwélle 11887} plate CXXV,. figure B..

Spirogvra &ubla Kuetzing@

Vegetative cells in unbranched fﬁlaments 42»45 m1ﬁa widee
Gells 2“ ﬁimes longer than broa&* ends not repllcatev ﬁwo

narrew chlaroplaﬁﬁsg each makiﬂg 1~b2 turnso size Gf ehloroa

."plasﬁ causing mueh cléar space in cellc Prasent everywhere

in qu1et edges of the East Gailatwn River mixed wzth Su adnata
whlch is more plentlfule All bpirogyra filaments are sllek to

‘the touchw |
| For illustratvon see olle (188?) plate OZXEVs figure 1l

ysﬁiragywa Grevilleéna 4Eassa11) Kuetzings.

“JUnbranﬁhe& filaments 28-32 mics wide, cells 5-6 times
longer then brosd; cell, ends replicabe; chloroplast broad,
singley, ma&iﬁg 4 or~6 turngy legs often 7 or 8 turns. . Found

.ad ﬁtatlun Y mixed Wlth Hougeotis. genﬂfleyag 2lso in masses Qf

' Splr@gvra which were predominantly S» adnatas o
Foxr 111ustrat;ons 8ee Wolle {188Y) plate CXXXIKQ figures

12 and 15,

"prrogyra 1nflata<{Vaneher) Rabephorsts .

Uﬂbranehed f;laments IA»1? mxcﬁ wide, vasying greatWy in
lang%h-beamg 5~10 imes longer thaﬂ~broad° cell ends. replicate’

ehloroplaét fairly broa@w,51mglem mﬁkiag 4 or 5 Yorngs Feun@
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at station ¥ opcurring infrequently in associstion with

Hougeotia genuflexs.

Por illustrations see Wolle {18B87) plate CXXXII, Ffigures =
6 aﬂﬁ_?o B

‘Spiragyra longata (Vaucher) Kuetzing.

Unbranched filemenbs 28-35 mic. wide, cells 4-10 bimes
longer than‘hroa&; cell ends not repliecste: chloroplast single,
. very mawrawg'makingvs turheg eell eénten%s'mosﬁly‘cleérs ?auna“
in Beay Géeek'abéva sﬁaﬁiem.ﬁ at creek edge in marshy ground.
Backwatery hera appeawaﬁ qui%é stagmante |

. For illustrations see Wolle (188?) pla%e CXXXV, figures
92 and 10, i |

'Splrogyra quznina (Agexdh) ﬁuefzingu‘

Unbvamdhed Filements dark green, very sllpper;v9 cells 35~
48 mic. wide, usuvally abauﬁ as long as broad, though occasion-
ally 6 times longer: ends not replieat@a ghloroplast single,
making 15w B turﬂs¢ Eoum& atb staﬁmoﬁ J mized with species’ of

Claaophnra in emall %hallaw peolg algo at statlon ¥.occurring.

infvequemﬁlyg
For- 111ustrationa see Wolle (188?) plate CEXXIV figures

14ﬁ1Vn

. Epirogyra tenuesgime (Hassall) Kuetzingg

thranﬁhgd ﬁilamenﬁs 12»14 miea Wi&ea cells 12 bimes.
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longey:’ cell ends replieateb dhloroplast singleg very narrowg

laxly: turning times. Found at station V occurring infre-

quently in association with Mbugeoﬁia'gen@flexa\g Wolle says
the. d iameter is 9&12'mice but thab it varies censﬁderably in

size even more than measurements indieatea_ Collins ealls ib

our smalles% speeiese " i o

Por wllus%reuloms see W01le (1887) plate CXX&IIQ figures
1”$a '

I

Spirogyre Weberi Kuefziﬂgw

' Unbrarched £ilsments 26 mic. wide, cells 7-11 times longer:
uhloropla&ﬁ‘siﬁgley very naryow an&‘iangmaking 2%»4 turas g
ﬁalis élmosﬁ'éalorlesg; laxness of chloroplast so marked in
many cases that ahloroylaet mekes 2 1oops; then strings out,
barely"eﬁfﬁin FOuna at station V oecurring 1nfrequent1y in
associaoian with Mougeotia genuflexaa

For 11lusﬁration gee. Wolle (188?) plate CXXXlIo figure 11.

‘3ESMIEEAGEAE A
Thls famlly Aﬂﬁlﬂﬂ@ﬂ apeeies in Whi@h aellﬁ are usualiy
SGlztary@; Pores ang %ranuverse segments oceuy . in the .cell wallu
Many besutifol and diverse ahapes are’ fcuné i this. groups
Dome dasmlds are very gimilar to members of the Zygnema’baeeae9

éhowinv 8 elose relaﬁlcnshlp betweem the two families.
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CLOSTERIUM (enéldsEd_spane)

Cells of this genus do not have a median constrietion. -
Two cﬁrved chloroplasts are present, one in esch Semiceile
Cells are curved, oftén being gtrongly arec Qhapeda ‘The-graﬂ»
ules present in the vacaoles at the apices are of gypsum bub
'ﬁheir velue has nob beem debermined . A cell divides by a
transverse eon%trletion aﬁ ids eenterq each semleell then pro-
&ugxng another half, In sexual repfoéﬂ&tlon-the conjugating

gameteg are not protectéd by a cell wall.

qusﬁerium\laneeolatum Kuetzingo

Single celis, elongated, filled wiih‘brighﬁ greeﬁ coB~ -
tents except For small ares of clear cytoplasm at each eﬁd'
" cells gradually taperlng to blunt en&s9 semi 1anesolate9 42-45
lea wldsﬂ 8-10 tlmes 1onger¢ upper surface convex but only
. famrly so, io Bay not stronglJ eurveﬂ 1ower surface only.
'bllghtly curvedy almost straiyht~ chlorgphyll graﬁules often in,j

.»jlangltudinal series. Seen with Ca monllifarmm Bhfae'

Ogeillatoria specles anﬁ diatoms along mu&ﬁy edges of rivers

Floating dirt. patches were an exeellent souree of this alga¢

For illusﬁratlons see Chapman (1941) page 1069 figure vae»

Fritesch (1935) page é&ﬁy FTigure 10Ba.

Closterium Lelbelnll Ruetzings

Smngle eélls, 1uneately aurvedg strongly convex dor%allyp

almost as much ventrally, W1th very glight ventral eentral in-
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flation; ends more acubte than those of Cs moniliferum; diameter

38,5=42 mic, with length 6 {times the width; no central row of
pyrenoids, but chloroplasts uniformly grannlar with 4 or 5
longitudinal ridges; large clesr space at each end of cell with
gbout 10 "dancing grenules™ clearly seen in fresh specimens.
Found with diatons at water's edge, stations ¥ and V.

For illustration see Wept (1916) page 365, figure 229b.

Closterium moniliferum Eherenberg.

Single cells, elongated, luneately curved, bright green;
cells 35-45 mic., wide, 6-8 times longer; eunds rounded, with
ares of clear cyboplasm; large chlorophyll grenules in single
longitudinael series down center of cell; upper margin convex,
lover concave with slight central inflatlon. Tound with

diatoms elong muddy river edges, also with Bhizoclonipm fil-

sments in Bear Creek, station Rs

BUGLENOPHYCEAR
Organisms in this class nave the same pigmentation as the
organisms in the Chlorophyceae puﬁ they store food as paramylum;
a carbohydrates Most organisms are mobile due to one or two
flagella at the anterior end of the ecell. Cell shape may be
either rigid or floxible, Thebher these ovganisms should be
inecluded among the algae is not settled. Neny algologiste

ignore them when writing books on algae,
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| EUGLENALES -
This ig the Oﬂly order in the alass aﬂd is &1vide& inﬁa
four femilies. '
| EUGIENACEAR | |
Mbst of the members of this femily contain chloroplasts,
and 81l members whether chloroplasﬁs are present or nob, pos-
gess an eyespot. A glaniular swelling occurs im the flagella
a short distance from vwhere they are inserted in & reservoir
in the gulle'be Sexuai reproductiton does noﬁ ocour in;ﬁhis
famllyo | | | | | . ‘
EUGIENA |
Members bfrthis geﬂus posééss ehloroPIasﬁﬁ and are uni-
flagellate; Cells are usuélly[spindléndhape& with the poster-
ior end more or }esa pointed., Two conﬁraqtile”vaeuoles are
- present, located near the reservoir of the gullet. Division
of eells‘is ﬁsually iongiﬁu&inal and begins at the anterior.
end o _Speéies~af this geﬂﬁs are very common in wabers that are

rich in Orgamic ma%terg-

Luglena spuAbhrenberga - |
Soiitary cells, elongated, motile, changing shape very

eapily ana_oftan; pogterior ema pointed into a cailulmke‘praa
jection; red eyespot at anterior end, gréem chloroplasts f£il-
ling most of the remalnder of organism; length 70-77 mlﬁeg‘

width 8-10 mic. Foumd at edge of river at statlon D below
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sewage, alse. station V. in 35$031at10a.with speeies of

Veucherie, Oselllataraag . and. Ghlamyaamcnas@

simdth reports tweﬁﬁy»ane specleg 1ﬁ.chi$ a@untry bub

Wolle mentions only B. virldis. Weil@ 5 measur@ménﬁs of
40~62 mic;'a:e a‘gréat eeﬁt*aét %o De Toni“ 12»13 mic. for
the samé SPéciesa ot eneugh speai&s &eseriptiang cﬂui& e -
found to aliow cemplete clasaiflaatlana. A‘ﬂrawiﬁaa:piate Ia."“

figura 1, aeacmpanles this' repertp

o UBKNOWN rm:smm . o

‘1@ Oclonies ePheriaalg sonme 84 mﬁccg oﬁhers 65 mien in
ﬁiameter; welln demsalv packeaﬁ mu%ually aampressea and hard
to distingnish ;n@ivlanallyﬁ,celaﬁy agerugde& by,galgrless.‘
ilgyeﬁ.ﬁ nie. ?ﬁi@kg,sémé ne1mﬁiss Qbsex?eﬁ‘aa<h511@w:aﬁheweggv
Laterimieroécopie egamigaﬁicﬁ reveaiéa épherieallelear spaces
up té’io miég in gome eolpnies_whieh‘were nob n@té& iﬂifirs%
‘examination. Colonies rataﬁé& acngién%ivg FOme éié@k»wisa |
and others eamﬁer—elocﬂmsmx The peeimena wepe Found mme& .

with species of Oscillataria at station B gust north~0£ bhe

bridge b@lOW'ﬁhG sﬁoakvards@ They could be membews of the -
Volvogaless - The faet Fhat the eells Were pa@heﬁ 8O nlasely
tends to rule put Vclvaxo There were far %09 many ealls per
eolony bo be classified as Bud orina Oryfandorinab See drawings

plate I, figures 2o and 2b.
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2o Gélls~OVa1¢ 7 mic. wide, 14 mic. long with stalks
almogb aa 1aﬁg1aQ the eelig oecurring in colonies but'océésian«--
' ally singlj, varying ffom‘ii to 25, cells per colony, arranged
1 with stalké comverging on’ & centrai point leaving oelig free
t0 wave genbtly in the waters Cells were not all on ane~planea |
Oolcny w;dth varied accorﬂing to number of cells presentg belng
'50 mic, more or less. Cells were alaghtly more yel;owish %han

Chlsmydomonas cells sppesring in the seme microscopic field.

Cells could be related to Stylosphaeridinm stipitetum (Bachm.)

Geitler and Gimesi ox to Charscivm or Characiopsis species.

These were given as epiphytic %orms;Whieh does no%b seem to be

true of. this algéb See dréwingg-plate'llg figure 1.

Be Thisg unkmﬁWn géﬁﬁs~appeared at 8ll stations in the
river a1l ﬁhrough the peflﬁd of studys It appeared as pin-
point dots of. greon on r ocks g;ving them a very definite 1;ght
green cclora Kot gelatlnousg mierosccple view was always very _
unsatisfacﬁcry 51npe these bmts of green eould ﬁoﬁ be teased “
out into thlm SthIOHSg E&ges shcwed one ox twe oelled pr0~r
gectlons, 8 mice W*ﬁea‘ It may be = palmella sﬁage of some alwa‘
in the TlVGTa It was very Gommon all, snmmerg and although
.study wa.s maﬁe aﬁ least tw1ce a Weekg 1ﬂeuﬁi£16ation coul& get
no further. The aﬁtempta to grow it in the laboratory were o

futile as the knobg grew no blggara
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4y ﬁ'tubular thellus; somebimes dgplib, of a very ﬁoﬁgh
| mabrizy tan mi%h'beaasicﬂal'green.%?é@esraf‘eolarg‘nﬁﬁ over
10 em-long; and 2-5-8 mm in diametergvg?oupm 6f germinating
green cells uguslly 5 m&eé$ occasianally 8 maee in dismeter,
some appearing as ﬁms cells together, others as a green gell
growing from a colorless eell. Found inm Deag Gulch Oredk by
station He These é@ulé.be the start of a filameﬁﬁoas forme
Iaborstory atbemphs at growth were nob sneceessfuls (eolls
turned yellow after one weeke See drawing, plate TI, fighre

B
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RKSULTS OP ALKALIHITY tests

pH

60

CHART 1

CARBONATE

none
12 ppm
14 ppo
24 ppm
22 ppm
20 ppm
6 ppm
4 ppn
6 ppm

BICARBONATE

204
180
181
178
166
162
171
209

160

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
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__GEHUS
Oscillatoria
tHostoc
:Stlgonema
:Batraohospermtun
:Tribonema
:Chlamyd omonas
Tetraspora
" _.Ulothrix
;Miorospora
;St lgeoolonitun
:Chaetophora
:Draparnaldia
iProtococcus
:Cladophora
= _Rhizoclonitun
;0edogonium
zEnteromorpha
iMonoetroma
:Chlorocoootun

;Vaucherla,aquatic

tVauoherla, soil
#ougeotla
Zygnema
;Splrogyra
:Closterium
:Euglena
IUnknown 1
:Unknown 11

e _Unknown 111
IUnknown 1V

iDiatoms

X-present

X-present occasionally

-El-

CHAET 11

DISTRIBUTION OF GEHEEA

ATB CiD EiF GiH

X X
X
X X X
X
X X X
X XX
X
X X
X X
X X X
X
X X X
X
X
X
X
X
X X

in conspicuous amounts

in traces

STATION
H
X X
X
X X X
X
X X X X
X
X X
X X
X X
X
X X
X
X

X X X X
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IOCATION OF STATIONS
| station 4 L
Thiguié 3.6 miles from the intersection of Sevenbth Ave..
 and Madn St,.. 1% Bozemam.. Travel nér%ﬁ on Highway 10 from
Seventh and Mein for 2.6 mile8@=ﬁu§nvrigh%,'off highwey, go
0% miles. awaln turn rzghts gn 055 mile to bwidge which'zs on .
.th@ Springhill road. '
N Sbatiom| _
Travel nor%h onvﬁlghway 10 from 1nﬁeraection of Seventh
: AVSG and Maln 5% 194 miles to Nikles’ Gorner whieh is just
beyond the via&ue+ over the freight tracks. Turn eastg go
" mile-whieh is gus% beyond anath@r raiWroad ¢rossing. ‘Turﬁ
narﬁh, go one mile %0 bridge Co
N Station c
- Contaet Bridgeé Creek one-helf mile norh of Cereal Mill,
| follow creek through harnyar&s anﬁ fields until it joims the
o East Gallatin Rivexa h .
| | station D |
Tarn east at Hikles’ Corner, go 007 mile and turn norths
‘Ga 0.2 mile %oward city dumps Park cer by wire gabe, proceed
on foob 50 yards_to junction of sewage with rivers
| “ :\ Sﬁation E , '
‘:ﬂhis 18°0.9 milé east of ﬁikleé’ @ornere It is. als@ 092

mile eagt of the 3une%10n of North Rouse Ave. with the road
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from Niklesg® Ocrnero A% whis gtation the 3iverlcﬁrves fd the
road, fonce is easily surmounteds The station covers ares
from thlsﬂpamn. ‘eagt’ %o the bridge below the auatian stock» =
yards. -
o ‘ | btatioﬁ ?

A few hunarea yards ebuth of the Ceveal Mill on the eold

Bridger Ceilyon Rosds | | | |
| "‘ Station 6

0»4 mile south of Ceresl Mill, across railyosd spur
tracksy ‘S%op by bridges ‘@his is algo 0.4 mile east of the
Korthern Eacif;e depot tracks, on %he old Bridger eanyam Readu\

3 | station H o A |

Eeave ear a% ﬁﬁaﬁion,Gp hike. souﬁh aleng railroad swur
track sboub one~half mile %0 railroad ﬁr@stle@ Slide dowan
embankment to the TIVE?# ' ' R

| ‘ Station T

3. 2 miles eas% cf‘Bczeman,on nghway 10 caunting mileage
from the Jjunetion of East Wain S5t and Butbonwood Ave. (the
o1d eeméﬁar& rosd), @ufﬁfﬂg%ﬁh'tb rollroad btracks, walk westh
along tréaks to the curve of the riverg‘ Eeiprepsreﬂhfor iarge
thistle and nettle pabeh @éﬁw&eﬂ tracks and station I.

| station § . |
2.5 miles east of Bazeman on Eighway 100 Torn north, -

cross railwoad %ra@kgo sontinue north Qag mile to briﬂgea
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_ Station K N | .
‘ Turn ﬁorﬁh aerosg rallroa& traek aﬁ sam@ paiﬂt as far
statibn J@ Turn eas% immeﬁiately afﬁer crogsing traekso g@
0.7 mile oun dlrﬁ anﬁ to bridgegf By eontlnuing eastwards‘
Kelly Creck can be fellowedo
‘ Sﬁatlan & .

This Statian, the Jun@tlﬂﬁ of Raeky &nﬁ Beaﬁ Greeksa is a
few*hun&red yar&e north of staﬁien Me D@nﬁ@ un&erbrush mus%
be skirbed, preferably o ‘bh;ev-e‘asfoff in ovder %o reach i% xrqm
station M. o | I

| Statien M
Bub miles east of aunetlcn o maan St ana Buﬁtonwoad Ave@
:Bear Creck flows und@r “the htghmay aﬁ thisg poinhg‘ A 1arge |
commerclal siga here says Bozeman 4 m116$a ' |
‘ Station §
“ Leave nghway 10 4.6 miles eas% of Bozemam, g0 south on
Mount Ellis‘ﬁoade Pcllow Bozeman Bki alub signs 265 m11es
£rom Highwéy 100 | ' ' L
Statmm 0 ,
Continue on Bear Creek Road 1.2 miles past statlon We
Station P

In area where logging trail erOﬂses New World Guleh Greek
0.8 mile above statien 0w . . ‘, . |
| Sﬁafién'é g

On Bear Creek Roéd;qgﬁ.mile,abev§fétation Oe




‘Station R “

Although the automoblle read ecn%inuas pasﬁ staﬁlcn Q far
‘approximaiely one mile iﬁ hecomes 1nereasingly vad for travel.
Station R is on a foot trail approximately 13 miles above
station Q. - | |

‘ . Stacion 8 o
t the outlet of Ccoper Regerveife j%Lré.;tiis“ﬁo this ﬁoinﬁ
are inadequately marked and qpﬂfuszngq
R station T -
See instructions for station K. Continve beyenﬁ‘sﬁa%imn
K for 155‘mi183¢ o - | |
| Station U | | _
"‘Turnfoff HighwayflO»aﬁ Ghesﬁnﬁt‘am.iréii §r§ek Roaa@‘ Go
one-half mile from the'hiéhway; “Thé fba&rparalléia‘ﬁhé‘greek‘
- for some distange at‘%his‘poinﬁa - | |

|  station V

Three-fourths af a mile beyond station U, Meadow Cresk

flows under 2 simple plank bridge and crosses the road ,
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Chart II is 8 gummary c¢ sta%1ana in relation to genera
found, The flora of s&aﬁlon S at Covper Reservoir was viewed
maeroscopically 'and must be~abnsiﬁ§réd incompletes - Only ong
" trip wes made to this point after s fouxahgur‘sarVEy‘hikm to .

the headwaters of Bear ﬂraekg ‘mdnés%remé builééga which

resched ite meximum guentity in the wéglon of stations 0, B,
and Q. had by sbation B, thimed out juet o traces, and hed
disappeared entirvely one mile farther upstyeam. At station R

obmervation was first mede of Nostop parmiliodes which besame

increasiagly sbuandsnt toward the headwaﬁersa Btation R wag
viaite@.ﬁhreé times, it;élgq-beiﬁg aé@essibla only to the
nikers = | | |
Thile stations 0, P avd § recelved frequagﬁnviéitétioasg.‘
gtation ¥ recelived iﬂaﬁmpléte gtudy, being remarkaeble ehiefly"

for the @xeelient speeimema of ﬁoatec'verruacsum it afforded,

Kelly Creek was Tound t9 be fl@h in apeezas of Vaucherla.

and'Rhizoclanlum with ngroEZra epeeles appearing in August.

Only a few trlps were made 6o statloﬁ To since Kelly Creck
contributed Only a trickle of water to the maln river.

Prom the chart 4% ean be aeertaln@ﬂ that Glaétc)phcra9

Spirogyr a, and oselllatorla'were ﬁhs dominent gemera in the

Bagt Gallatin hiveru The eight weeks periocd showed no appre-

cieble changes inm the quantity of Clsdophora species which,

usually trash-covered, grew atbtached to most rocks st 2ll
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stations in the main river. . Dsgillatoris species increased im

quanﬁi%y a9 %he ﬁea@on prchesﬁeﬂ9 Iavaring Sllf .end roeks in
qaxet Waﬁems.fer‘eoloay-gr@wthn Spira?gra speegies after being
. noted as scaree at the early part of the study, inereased .
rapifdly in the paols and along quiet edgee until in Augnst.
 m&ny ef theﬂe @1aees)Wer@ chaked w¢%h grea? maSSes of fllamantso *
Ohapman plaees swo saadonal pe&ks for Sgiragyraﬂ -one spripg "
snd one auﬁumn, the. latter phase. banng due to the germinaﬁzon
of a percentage.ef the . spring zyggsparese

Albhengh Baalllarﬁeae Specles werd neﬁ ¢n03uﬂad, the }.
=pvas@mce of aiatoms were a faeﬁnr that ooula not be. ovewlookeaa

.Like.0seallatorlas.bhe distome favored quiet silted areas

where théy'oeeurrea in greaﬁ quaﬁﬁitiesg‘cola:ing the mud a
yellow-brawn. - According bo Conger {1941) diatems are valusble
‘, heaaus$ gluggish water would mapid;y,beeom@gsﬁagnanﬁ.aﬂd./
incapable of‘sustainiﬁg animal 1i£e With@uﬁ the diatoms anﬁh
their underestimated function of reoxygenation. ,

A study wes mede to determine the effect of the Bozeman
sewage on élgal growbh, Sewage polluted waters.inflnenea ﬁh@
élgal pigture in b&opoﬁﬁion to the dagreé of contemipations
Lackey (1941) iﬁ.sﬁudying‘%h@ effect of sewage on plankion of

the Seioto mhia‘)- River lists Oseillatoria species along with

Euglens virmdisn Paramecium and Vortlcella as @rganlsms ,

%hriving best in ‘poliubed Watevglk
in 8 regart of the Sangemon River in Llllncia, Bddy (1932)




makaﬁ‘thewstatément that this small sﬁ%ééméﬂgrassly pollubed, -
supported little agustie life. The ingtallation of é gewage
disposal plant aliered the condition of the stream sé it now
supports an abundance of cleanﬁwater plankﬁom¢ he aaaede In:
the polluted middle section of the Llppe River in Europe
according to Bpa&e {1932) slgae were Very sSearce, but o ricﬁ
algal flore was present in‘%he 1ower part Whieh'was well-

- supplied with oxygen. These observations are réinforcea by
Brinley {1943) who_in.studying thé Indiana White River writes
that algae and oxygen almostQﬂiﬁapp@ax,i@mediételylbelaw'a'"'
| major source of pollu%ion ﬁhi1e biologiéalféxygen(&emana is
higho, In hig sbudy he poxnﬁs out the tremen&eus grcwth of
algae that appear$ fifty milea dswn&%ream from: the pallu%iom
source accompaniea by high oxygen’ eoneeniraﬁion.am& low bio-

logical demand. - In anocher gtudy Brinley (1942) explalns this‘

'.l‘lnarease 1n plauk%on grdwﬁh by saymng tha% raw %ewage ig det="

rlmeﬂtal to pTanktan and fish 11fe but farther dowmstream

where sewege has been reéduced to0 available plant food mater»
ials, there is a marks&~1mcreaseyin plankton and fish: He far-
ther states in another Work'(lgés) aréas that are'toxie.belaw |
sewer oublets extend downstresm for variable distences until

~ the sewage is decomposéd byihaeteria@ and wh@n‘aewags‘has re-
ceived proper secOndary-treatmehﬁ the degradation zéﬁe does

not exist and the enbtire stream is benefitied biologweally by

the avamlable planﬁ foods 1ntroauceda ‘
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At staﬁxbm Din s flfty~yarﬁ gection of the rivezr. Girectly
above ﬁhe point of sewage entrance %here was the usual algal
‘pieture@ The ﬁﬁream itself varied amklaw to kneew&eepg flowing -
“rapiély ign the shallﬁwer areas and with. seamment Suhs%rate im ‘

the guieter regions. Trash-covered filaments of Cladephora

glomerata shared rock space with the bdluish-grey patches. of

Osecillatorie natans snd diasbomss The silted sdges of the.
‘stresm Were brownish-yellow with heavy distom consentrations

‘Ieter in the summer Shigeoclonium nepom eppearesd on ‘the rogks

while Spirogywa du%ia"éna 8s_atngbta became ébunaanﬁ neayr the
banke ' | | | ‘

The pewage caused a grey opaqueness in the Water for aome
.sevemﬁwaive yaxd% dawn&ﬁream@ t the water's eﬁge herep mig-

roscopic sbtudy revealed apeeies of Euglsma@ cccagional speéies

of Chlsmydomonasg, ;ragments of Oseiilatarla natong and Os tanuisa

short fllaments of Ulo%hAix zonaﬁa‘aﬂﬁ Vausherla speciey, sad

traces of Ecstaa speeies 0u.moxsﬁ s0il. Dirﬁy ghord filameﬂfs

oﬁ Claﬁephoﬁa gl@m@za@a in poar ennﬁitiéa'ware rem@ve& Frmm a

roek im the streamb' _ |
On Augua% 59 the presen¢@ of bpirpgvra aﬂnata was nobed

in a shallow pool appraxzmateiy~180 yards downstbream from ﬁhc
sewage entmance@- This alga increased %o 8 heavy growbth im

subseguent observations. [he starcity of forms was -expected

but the presence of (lsdophora and Spirogyrs species such a

‘ghort distance below the poinmt of eontamination wonld isdicabs
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the pollubion- as‘not toc severea - Stigecelonium nanum in poox -

condition was observea at statioa C, one-half mile below sta- ;,'
" tion De The Waﬁer here was still turblda |
The river beuween statiens C and B was followed and

' ehecked with the faet es%abllshéa‘that-Ggelllaﬁnrla nabaas;

0» %eﬂuls aﬁﬂ diatoms were the demlnanﬁ forms in the rlver,

Gla&ophora glomerata appearln@ only rarely. Ab ﬁ%aﬁlﬂﬂ Bs

apprcxzmaﬁely 100 yaras upstream from’ ﬁhe bridge the river
suddenly widened becommng shallc'w9 the heavy szlﬁ botﬁom ef
the pas% mlle disappeared except along the shorep aﬂd |

Cladophora glomefa 58, ONGe MoTre became the dominant species.

fsuation Ag-Oﬂe gnd one#half miles aﬁwﬂé%réam, was found to have - - -

mnch the same algal pleture as sﬁstlon Ba

" In an atbempt to understanﬂ why Monostoma bullosa‘,“‘

appeared w1th such-abuﬂ&anee in Bear Creck and nob in the
East Gallatin Rmverg waﬁer samples weére testeﬂ for pH and |
carhonate and bicarbonate alkalinltyc Resulus are ﬁabula%ed :
in Chart I. Osrbonate values veried from O to 24 parts per
nillion, snd the bicarbonate values from 160 to 209 parts per
milliono Bliis éays carbonates and biearboﬁétes in nafural
‘wabers ranga fxom G to 2E0 parts per m&lllﬁﬂo | |
Water temperature of Bear Creek an& Bagt Gallatin staﬁlons
was detGTMlnSQq 1t was fDuﬁd thau Bear Creek was eelder by

five %o eighﬁ'degrees than the East Gallatine Og Auguetd 4,.
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river resdings varying béﬁweemv2058°-be ani 28 44° G;'éVeraged
21,3° Whilg the Béar‘greék average‘Waé 16° 0s On August 15,
Bear Creeck ﬁémperafures Were:11;2° Co b0 12.2° 6¢ and the
river average was 18° .G, Setchell and Gardner (1903) in refer- -
ing to coast"mariﬁe waters say thé témpe?atuie of the surface
waters are of extreme intorest because they are the primecipal
factors concerned in 1imiting.distiibutibﬂs and bringng_abouﬁ'
the exisﬁanee:df,geméral geographieai regioﬁs of aiétributiena
Although they were stuayiﬁg coastal waters from Alaske to
lower Californis there might be a similar felaﬁionShip in

fregh water environments
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| SUMMARY Al\m CONCIUSI ms
During. the emghﬁ weeks of study, %wenuyafava géneras ine
eluding twemﬁy—nxn& sneeles and two varzeties were tdentified,
eight speeies were. tentatively“lﬁentlfieag and fouy nuknown

geners were &ascr;ggde A key based on vegetative eharaeﬁef«
L Qe e ‘

istice was mades by which all algae. found in the aves studi@& :
could be i&entlfie& to g;emm,a Speeies af Vanaheria and

 0eaoFomium camnoﬁ be i&enﬁified bevanﬂ genu& wlthou% the ob-
. servauion eﬂ the fruiting EQQLGSQ while gyares af SEingzra
| speeies must be present fer Posmﬁxve 1ﬁenﬁiflgatiana Many
gpecimens have been preserved in wranseauﬂs soluﬁlaﬂ~which was
fonnd. to be an excellent presexvative For filamentous foymss

Bear Creek differed in appearance from the Hawt Gallatvn

River nore then did the tribubaries Raeky Oxeeh and Br1ﬁgar
‘Ureeks Bear Oresgk had cooler water, lese seﬂimshtﬁ and greater

turbulence than the other straams@”'I%& dominsnt species,

Rogstoa, Monosbrome, and Rhizoclonium differed from ‘hosae of

“the bthér three stresmes. The latter supported large gnantities

of éladapﬁora alomerata, and several Osaillaﬁo¢ia and Spiraggray
gpecies, | “ | | '

. Iﬁ”appaafs tha® the ﬁaiﬁ~ef£ea%;6f“%he Bozeman Sewage om
the algai flora of the EHasgt @aiiatinuﬁi?ér was that of dacreas-

lng the npumber of individvals rather then the mumber of speciss.

The presence ¢f smsll émeunﬁs‘éﬁ.g?eamﬁfamms»wﬁla&bﬁhéra_

glomerata, Sviréggra adna&aglchiamg@amonaa speties and species




- | B .
_of Veuchevia--within a hundred yards of the sevage outlet, and
) eomplehe resumpﬁion of the normal algal piecture et sﬁation -
By one and . oneuhalf miles &ownsﬁreamg lends itsplf to0.the cone-
‘clusion that the Eaa» G&llahlﬂ hlV@T is noﬁ wrossly polluﬁea
lbythe BOZﬁnaﬂ sewageo Althcugh 1arge quantltles of specles

- of Osemllatoria appearea downstream from ﬁhe seWage outle%,

:they algo thrlvea 1n equally large aumbers above ﬁhaﬁ poxnﬁe .
The folloW1ng eonclusions were reaehed by tle Nfiter» |
lo The classificatioa of specles in this paper is a start -

toward the aompleﬁe allwseason record of the algal @1ora of

‘the ha 3 Gallaﬁln Rrvev anﬁ ite tribuﬁarie3¢\ Iﬁ is hope&,that:‘

additional work will complete ﬁhe llsb~of_a1gal-species in ‘our

area- )

20 The East Gallamln River is ﬁo% grossly pellu%ed bv th&

-

Bozeman_sgwageq‘l '

3o, Bear Creek suppbrted a &ifferaaﬁ group of dominant
speéies frdm'the meain river and other tributaries with these
factors addlng in the caused -cdoler waﬁerg legs éedimenﬁa

4o Carbonatﬂ concentration in the streams veried from
O~24 parts per million, blearbanata eoneentraﬁionyrangsd from
160a209'part3‘peﬁxﬁillion;_an& the pH value rangéd‘frOm 6;8» |
7.80 - o . | |

50 Water tanpazature should be tuoroughly investigated

iif supplementary studies are made,
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6o Osc;llaﬁox*iag Stigeocloninm, Mbugcetla, SnerFVIag and

¥

diatoms inereased- ﬂn auantity of 1ndivaaval$ as the season

advanced.

- .
w

7. Qladophora, Bhizocloniumy snd Vauchsrie showed no

appreciable increase in quantity as bhe season advenced,
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EXPLANATTON OF PLATES AND MAP

| - I’LA’BF‘ I
Pigure 1: Wuglena Do = 440»
Pigure Ra: Unknown geumus #, = lgﬁa-
Figume‘ah% annewm gemug #Fl, = 44@g~:

PLATE IX
Pigure 1: Dnknowa genus #2, = 440,
Pigure 2; Unknown gemus #4, x 440,

. - HAP
Soale: é/é inch = 1 miles
Galleeﬁ%ng s%a%%ona nerked: in reaa
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PLATE 1
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PLATE 11

GD

figure 2
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