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Segment {fiscal) Period July 1, 1971 through June 30, 1972
Beport Pericd September 1, 1971 throush June 30, 1972

Data collected July 19773 through Sepiember 1971, are included in the job progress
report Feidwleh, Job Il-a.

ABSTRACT

The major zooplankion orgenisms and their relative seasonal sbundsnce in the
surface waters of Flathead Lake are described for 1967-71. Diaptomus asblandl and
Cvolops bicupsidatus are the two dominant planters in the surface wabers of the
lske, Large cladocers and copepodes do not appear in the suriece waters until the
summer and fall months.

4 series of plankton was collected each fall and spring al eight siatlons to
define the seasonal and depth variations in the plankion commmity, Sampling vas
done with the cooperation of the University of Montana, Tellow Bay Biclogical
Station. Oollections weve made with a (larke-Pumpus sampler at selected depiis
ranging from the surface 1o 250 feet., Water samples were faken concurrently and
st the same depths as plankion and analyzed for the basic water chemical character-
istics. Analysis of the plankton samples and the dsserintion of the various spscies
and their seasonal Aistribubtion in the lake has Deen staried but is not complete.

BACHGROUNED

Bamic limnological data are essential to determine the sffects of environ~
mental chasnges in fish growth, movement and digtribution,

OBJIECTIVES

The ohjectives of this job ars to measurs +the basic chemical, physical and
bicloglcal characteristics of the isice and to smmple fish in the sans gsnslas
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avess, These dabs will be uged for assessing ¥he factors Enet influence the move-
ment of figh and their distribution.



FROCEDUHE

Plankion abundance was determined with s tow net which haz 2 L5 cn dlameler

opening with 0.1061 mn mesh silk collecting bag and a 5-inech Clarvke-Bumpus (B}

sutomatic plankion sempler with a #12 mesh {0.0047 inck aperturs or 130 microns)
bag sand collection btucket. Flow meders, mounted in the mou
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during the hauls were osalculsted., 4 bwo-minute haul was made with the tow net
hile o one-minute haunl was smple with the (-0 sswmpler. Dats on I

trations for a specific sample depth were expanced and e Ead A8
tobtel plarkbon per acre foot of water., fThe (-8 samp

B4

waTRgn

chon Conoet-

S o

e volums of
-

the

Tniversity of Montana Biclogical Station at Tellow Is

Y @

Fetimates of surface plankton concenirations were made by gravimeltrically
measuring total plamkton collected. Estimates of the concentratlions af 200-
viankbon and phytoplankton were also made gravimetricslly on the s tlieable popr=

gall % st
tiong of sach group. The differential seitling rales is caused by ihe varying
deneitiss of these two groups.

Plankiton nets were towsd from the boom and winch gystenm aboard the "Dolly
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Varden," 4 planing depressor was sttached to the line below the {-B sampler to
sssist the device in maintaining s constant sample depth. Both neis were lowed
with a constant boat speed of approximaiely one meter per second {2,131 feat per
gesond or 2.2 miles per h@uxgs The (-B sampler strained approximately 151
gailong of waler {870 liters) while the surface net sampled nearly 500 galions.
Samples wers pressived with a solntion of sthyl alcechel, acelic scid, fomalin

snd water.

Water tempersiure proiiles wers made at each gampling stalion by using a
registance Thermometer coupled o a depth sensor unit i%&@ﬁg%ﬁﬁfﬁéﬁiiéf}g Yater
depths in feet were recorded for sach 19 P, change in water temperature and cou-
piled into station profiles. Secchi disc readinge weTe meds whers temperature
dats were laken.

Water quality determinations based on "Standaxd Methods for The Examinstion
of Water and Wastewater" (Am. Pub. Health Assoc., 196%), wers made for the fol-
lowing characteristics: Tobal alkalinity {phenolphthalein and methyl-crangs ),
dissolved oxvgen, pH and gpecific conduciance, Water analyses ware made at all
selected depths where plankton samples were collected. Tmxing the Fall-1971
geries, water samples were taken on & separate line with a Kemmerer water bottie
while during the Spring-1972 ssries a Van-Dorn iype yater bottls was used and
stiached to the line just below the C-B sampler and was tripped with the second
LesSenger, '

Water sample analysis was done as scon as possidle after collection, generally
within four hours. The pH reading wers made with a line~cpersted electric p
meter that was calibrated with a standard buffer. Conductance readings wers made
on a battery operaied resisiance meter. Specific readings wers gtandardized to
770 B, (25° ¢.) and are expressed in micromhos/om, Uniformity in dissolved oxy-
gen and alkslinity determinations were sssuved by corrscting the normality of
the titrsnts with stendsrd solutions at the time of mesFurenants, OLygen conosne
trations are expressed the percent of saturation at an elevation of 3,000 feet
mel,
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FINDINGE

Surface Plankton
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Surface plankion collecitlions have been made concurrvent wi
netiing pro since the project was initileted in 1967. These collections have
been used to describe the varistions and pesks of surface plarkion concentrations,
Hanzel, 1970, 19771 and 1972, To dats, 5o siienpl has bDeen made Lo identify or
guantify the sauples other thar by the gross expanded volume Turing 1971, the
collection of surface plankiton was loansd to graduste
Tniversity of Montana, Yellow Bay Biclogical Station.
reference collection of surface plankton., During his o
work, ne prepsred an anslysie of 97 samples collescted dux
through 1971. This analysls is supmarized snd presented
was baged on the examinaiion of the contents of & one mil
frow s well mixsed sample, The organisms were ldentif
tive measurement was mads, thus describing ths : » mnd relstive
gbindancs. 4 species was coneldersd common 17 v 5 melor portion of each
silguant and contributed & major pert of the samples feken during that seamon,
Bamples analyzed Included collechtions during all months of the yoar sycept Janusry
and December.
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The common ocenrrence of both Displomus and Cyclo
ance in the surface planters of the lske, It was only
they logt their predominance bo the larger sized Cladocer 5, Letodora, and
Dapinis sp.) and later in the summer 4o the large Uopepod The only
noticeable concentraticps of rotifers in the surface waters oocuvred durding the

late fall months vwhen Asplanchne were izken in lsyge numbers.

{laric-fumpns Plankbon Series

A series of vlamiion oollsotlions wes made in The Tall and in the spring at
aight stations with the aid of an auvbomatic Clarke-Bumpus ssmplexr, These stations
repregented a1l malor soologlical lake areas, except fhe very shallow aves, south
of the "NHaorrowse" which was pot included in either piankion series, The ssmple
sreas consisted of four Yshallow” snd four "deern sisilions were lovaied at esitsbe
lighed fish collection sites. A siation vwhere wabters weye lesms than 1207 dsep

were considered "shallow” while an sres with more than 200 Ised was considsrsd
&2 ﬁ%&‘i}ﬁ .
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The fall series was conducted September 1L through 29, 1971, Tows at the
“ghallow' stations were made at the surface and 25, 50, 70, and 100 feet below
the surface. &44itional tows at 120, 170, and 210 feet were made at the Ydeep”
stations, The spring series was conducited from June 7 through 15, 1972, and
were sanpled at the same depths as the fall seriss with the addition of sampiing
deptha of 10 and 250 feet.

Navid 8. Potier, a graduate student at the Universidy of lMontans locaied at
the Vellow Bay Biclogical Station is presently analyzing the plankton collectlons
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and will describe species, arss and depth digtribution in his Soctoral thesi
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lthough sample analysis is incomplete, Fotter (1972) made some prelimipsry indi-
cations of seagonal occurrences and notable abundances. He found winter distrie-
tution to be essentially homogenous though the greater percentage of individuals
ocour in the upper 15 meters (50 feet) of the water columm.
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Table 1. A4 iist of major zeoblankion
abundsnce, by wmonthe, found
Fiathead Laike, 1967-71 L/

Hame Fab  Mar Azr sy Jun Ozt
Aapianchna 40, * # ¥ # #* * * % c
Conoehilug anicornis ' * # *

Kellieottia longiepina ¥ # *
Keratella oochlearis * * #*
Boemina longircostris * * * r ; o g 'y
Daphina Longiremis ' # o ¥ C o # #
Daphins rosea * * # ¢ # o # G %
Daphnia thoralts # ¥ > ) Y IS 3
Leptodors kindtll # * % ¥* %
Segpholeberis kKingd * % E
Sida crystallins #* # # #
Cyolops bDlcusplidatus #* o G G * { H ¢ o
Tiatomus ashlandi o M & £ o Y o ¢ n
Bpischura nevadensis * G # G c G
Total monthly samples 9 g g s 15 28 g 3

1/

4/ Taentification and relative gbundance made by David 5. Pobter
%  TDressnce confirmed: blank indicates absence Ifrouw monthly samples
£ Specissg common in sample and for that season



Flankton concentrations. as sxpresssged in volume per surfsce aore, during the
Teil showed conesidesrable variation with depth and thelr composition {?iﬁ”%@ 1,
A g s at £

oongEls
layer primavily of phwioplaniion, Thig layer coniained moze than § in
volume of the minismm concentzailion found a1 270 feet. OB
determinations made at the L0-foot level were Tound %o be 105 :
ation. Burface and bobtom oxygen concentration at this stabtion wesre 05 and 47
parcent, respectively. The zooplankion concentration here ccourrsd ln the upper
20 feet of the water columm,
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PLANKTOR VOLUME
(Multivle Factor X 4,743 ml / acre foot)
N .

. FPlankion volumss collected at selected depths from the murface 1o
210 feet, and the corresponding waler femperaturss at a nid-lake
stetion, Flathead leke on September 5. 1971, Secchi disc zeading
magsurad 24 feet, Volumes are expresssd as 2 multiple of the
minimum concentration, b, 7h3 ml/acre foot, scourring at 210 feet.
Physical and water chemical data collected with each plankion sample did
ashow station, depth and seasonal changes butb were similer to the patiterm and trends
described by Hanzel, 1270 and 1971. These data are available fox future correla-

tion with individusal species and peasonzl distribution.

RECOMMERDATIONS

Tt ie recommended thet monitoring of the basic waler
characteristics of the lake and the assessing of plansion
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o gugment the figheries investigations, It iz through a Ti
backaround data @ﬁQt socurate asgessment can be msds of i?a relationsghip of
environmental changss to fish growth, novement and disiril
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