e
A 7 A :
£ f'{i i
C@NSEQ‘VA
stgg 'ON LIBRARY CenTER
b PUBLIC LigraRy
. : -
-?, o i
R L GEBECTIRG FISH FORAGE TRODUCTION
W OPOUR ARIZOWA LAKEZD
by
Erie P, Beorgersen
]
is Submitted to the Faculty of the
DERARTYENT OF BIOLGCITAL SCIENCES

Pulfiiiment of ths Requirements

2 - B &
For ths Degres of

e T ey P aatd
3.2‘» } u,fﬁ'f BIOLOGY

I tha Svadaaste Tollage

z,é:ﬁ, ‘!’?“;EQ*‘:’:‘\Q?“;%E S -2'7*" NG

DI ER S RS T A,

Zf’f"f <8 3

H

?/";,gz“ufwé é AT ,
"5,{ ffﬂ-ﬂ‘é«?’* 2
"_;{f:sd’;gﬁws i i{

ettt ol e

£l #

P

VW{;!”’ #f‘.‘; :r;;w’;‘,»fl 3{

3
e -
Ll
i
-
. ]
¥

Ty

A
LRSI

[
¥

10 UOISIAL

313

4y
&

hr|

jug Al

| RECEIVED

Pres NOY 41974
LRS

S TGLA
E

o
we
P b iR B Sun L et

ST,

e



]
Vi L
£t b LT e
& ok L
et .Nm v ey gl
i O St O
Yot TG et - [
o " M el L
o b o B oo 7
P i
[ LA R )
W o £ D
e ded
L N
¥
el Wil i
sl S W
. R e 3]
e g 3
e =
Lhal Ty e ﬁ

HE

P

., e
i
M - %
o :
.o i

i L
i 5

fzl a.w
e b
b “
avhinp Paed
T o
iy 4k

Lo

A

¥y paraiss

=2

howevy

aniances,

i
i

Lt R

J;

T S . A R k.

/

ROVAL BY

4peR

2,

Thiz thsai

o

S
S
W
W)
2t e
e,
o
o
Wy

L3

7

JTLLLAH
A 4



ACKNOYLEDGHINTS .

T wish to thank Dr, William J, Helonaell, of the Arizens Co-

eperative ¥

b X

tisn, Coronzdo Wanional Foresi, end ¥r. Joha ¥, dnderson of the U S,
¥ 4

Bureau of Spoxt Fisheries and Wildiife for theix cooperating while

working at Pavksr Conyon Lalle and dmcher
sre also dns o Hr, Daniel Hopson, Mr, Steva lLewle, end Mr. Robert
Hallock for their assisience with field work,

This study wan financed by the Avizona Cooparetivs Fishery Unit
which is msintalned by the following orgsnizatiosns: The Tniversity of
Arizons, the Arizopa Came and Fish Deparimant, aud the U, 8, Fish end

Wiidlife Service.

e
s
Yty



Page

5

H

BT
]

H

NUd e

TABLE OF CU

A

Ayl

red w smed w3 W D e o W R el () g Rl S a5 e Ao B o T o Bt B
P el o woti prd ged pod ok gk ] e -y LI Ao B o RN R AR,
sn)
&=
® o & L -4 ® L L] & - * w A L3 # ® L “ % L4 ® & & - - € * L
* L4 o L bl * L] L] L - " L4 o L4 - - L3 L] & @ w L % " & H L] L
) £ & & * L] @ & L L] & & L L o " o L d L) - * L] & - ” .,o/ @ L
- L] L W L - L] L] * » * ° L L - - L3 * - * @ L @ -} L] L4 Ld o
. & & @ L3 2 & 8 =& “ « @ % = @ ® e® & w . ® ¢ B 8 &8 & &
- - - @ & * & L) -« - & & o L L) & & L] ® & 1] & 3 & L) " “ 2
L2 % & L - L L w * - L] & # “ - L3 L3 * » * & 5 » @ * & a
3 ® ”» -] -~ L] » [ w “ L3 *® L [ ] L) L. > o * L. W %+ L3 # L L o L]
B " * ® ) 4 & & = % ® B & e om & * & & @
3 [ 3 ® 2 v & 8 = # 58 e 8 % e & o & o
" L © " L] " @ [ * & k] L] # n ur L3 LJ L4 L]
i
E] ® % - . ¥ % B @ " « o 5ok o L »
i
- & % ™ E] - S ] [ o % e & BaHs & B e » '3
s o
" £ o a £ @ W L L ) L # w2 e &*
] [
® @ - k) & I Y » ® £ 3 4 ¢ 43 8 9 9w oW L
151 n_m 3
kY 3 L L3 L] ¢« % o g “ 8 upd ¢ e 8 ¥ v o “
N [l [
] + & # [ & % B e L] v LI L *
3 GF e [#] ek
. a [} I " LI T S - S \m.a. VE oed ow I [ #
[ s b e e
" E) 4 . @ LI R TN * , E I M & o (3 0® E
0w W o a B ek
. o . ° ® 4 % & & “« b ovd 1a O e 1w vy A A .
LS o B IR £ )
. - @ * m . 3 % » - X I s B » ty 'Y
Lo e - 41 e
L - [ # £ * & o - L F R I o SR I ST T 9 S n
“f L] wed G0 wed £L) nd Ty e
s 52} » - ~F « W ) el LR . T » :
wh b @W € o7 £ €3 el fid Mg b G et ol g = : e
© ® & ford ped smw (] [ R B S I L B R A ) L3 o DO b Qe
beed jua} hw B N et e Aol ded ot L = 4
. £ * ® Emt o @ Eut (S e N o P O I el 2 ® [ T s T v P R E A
e o g Qoo e o LB D O g
o » . o om0 W £ e B ofa e e H] @ O LI - S WIS - I YR
¢y PR A I B @ e et b 5D D0
fad L% - [ nu ooao; [ A LAY LF Mg 22 .Mw & & I R
NC: o R I B N N R e s e an epld 57 G
& it & & i wod L “k o B B e B o IR S 5 ® oo 1 [ I
oty sl ] o O b3 o send epd el E5 owed LG e [ e R RV et o
£t ] oot © [ 0 [ I S [ %) wed SR VY MY @F eed beed 34 ) o kT S R TR S S
@ m“ ml ol O S w3 T.w. a f f omoL oW a0 [~ B S B
T 2 e Lhe WLl 0 il I BT o o tr Cpoof a6l wa &8 T3 B
L e T < T I I S G b b G el e g B AR IR i B o S U
; pt O S B e R ot D U e o Bt e el b3 0 U L e D
et Fod Bt e [ jea) e
[0} Wy ) B ¥l ] L]
- 6
oy b g i ity . fa

53

iv

& 2

Ll

DISCUSSION



s

wl
i

Tyt
AR Il




4,

gt
o)

LIST OF TABLES

s
forage production
Blaﬁca§ znd Wood

Hesn values of o un
g ﬂmd;‘ 1, Becker, Pens

I

Iooplankton sitanding crop measuraments for Porker
Canvon, Becker, Pona 5ian;%. and Yoods Cenven lakes,
"""h?f&eSﬁiﬁgéfﬂiéi%"t#asﬁ@ﬁa;’cosit'

sh focd organisms in Parke

£

tanding crops of bonthis
x and ¥eods Conyon lakes,

M&ckea, Pens Glanz
? B

m )
[N
[4
b

Littoral weed oxganism
Backer, Fena Llanca, an Y 2
a3 gms invertebrate/kg dry welght of plant matserial .

Standing crops of ch
Penz Blanca : expraaced a2
mgfm:a@ea;atag;sgca&nt;:aueaee

Inflow comsentrations of alkalinity, nitrsts, and
phosohats cnteiimg Beckeyx, Penxz Bisnca, Pavker
Cenyen, and Yoods Sanyon laltes, gxpressed as mgll,
Only interfliood flows of 2.0 ofs or less are in-
ﬁiﬁéi‘dc;aaotsessasasoeeneasss

Congant
epilivnat
Blanc

T

oxephylil in Farker Canyon, Becker,
3 n iska

Page

17

18

20

23

26

9

31

32

3%



Table

11,

vii
LIST OF TARLES-~Coutinued
Page

Fizldahl nitrogen 2nd wetsl coucenivations In
salgcted plant perid

Pens bBlrnca,

v o
&5{3?53‘an-yes%sgaoienauétwauaaaa3!..4



Malior

-

ry
£
¥
a3
&
b=
e
’
&
B
I~
&,
rE
o

*

Tempezature gradients &t Woods Canyon Lake ,

The snnual

= e wajor fish food producis

o 3
Woeds Lanyon, B

ok

argamouth basz in Parker Canvon
:

o ate 1
sk ‘vemn Docembor 1045 & A i ‘
e Ivém Docambar 1966 te August 1964, , L, L

o % " . . |
velative mesn volume {4) of oreandem
santam.

v

?aée
24

43

42

L4

45

4%

51



to galn & bolisy wnderstanding of the low rate of

in an atie
fish production ip Yarkey Lonyon taks, several faczors influenciog £ish
foreze production wers maasured snud Goxa spared in Parker Canyon, Yoods
Canyon, Pena Blancr, aud dacker taves between September 1967 aod Sap-

tembeor 1988, These {aciors ineltded:  steanding ovops of phytoplankion
5 E 7

chloronhyll, te, penthic, 2ud littorel fish forege orgpanisms,
iant nutrient imoevi: heavy metal &nd eszentiel nuirisnt content of
b E 4
the iake water and the majcx vasenlar asuatic plantsy fish food habits
P ]

High correlenions weie found between inflow nitrate concentra=
tions and stsading creps of planktonic {x = .993), benthic {r = .929);
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This lakey owned by the Becker Lake Corporation, is located in

Apache County, 7 miles northwent of Springerville, Arizona.

pie
Bt

e

[N

o dn the v

P

Suzmey precisite cieity of the lake averages 9

ot
T

inches; winter srecipitation dverages 4 inches, The lake has no out-
let, From October to Hareh, eviporation losses and minor irrigation
withdravels are periedically replaced with water from the Little Colo-
rado River thrsuéb & ditch entering the esst side of the lake,

The Littls Colovado River at spring2rviile has a drainage arpa
of #bout 400 square mliles with vegetation varying from Fagleman spruce

on the upper watershed to gently sloping grasslands sur rounding the

eke olevstion is 7100 feets Tha lake has e mean depih of 1D
i

iw-#

iake,

0 acres and 2 shore-

fn

festy maximue depth is 20 feet; surface area of 1i
Hine development faotor of 1.3,

Bue to frequent high winds fu the lake basin and its shallow

depth, Becker Lake seldom stx atifizs. Becker lake iz an extremely fern
tile and productive lske., HRalnhau trout flngerlings planted in forcher

each yeey have beon knewm o aversge 1% inches in total iength one veary
& iz i



- = v o s b - - 2 2 TR Lum .
. {Zrewarr 194673, Toral treout production is ¢ 00 pounda ner
- N 34 £ vrs - A : far P -y
acre, This fz in addicion to on apparently lerpge population of oz Un-

determined species of suckey present in the iake,
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This d
southwest of the town of Heber, Coconioo County, Arigzona.

Precipitzation at the lake aveveges szbout 12 iathes in the suu-

mer moenths snd 20 inches duriog

9.5 squarec mile watershed is p
derosa), Elevation at the lake site 1s 7500 feer,

Th

3]

lzke has & mean deoth of 20 feet; maximum depth of 36 feet,
surface area of 51 acres, ané & shorziiue development factor of 2.0,
During the spring runoff numerous iuflows cause strong flushing
of the lake. Onlvy two of these, Woods Canyon Craek aud an unnamed creeX
# H
enterine the lake from the northwest, continue te flow efter the snow
i 3
| SN

cover has meited., FEoth stresms, however, becomsn intermittent duxing

7

the drier periods of the year, Thermal stratificaticn In tlie lake uzu-
ally sets in during April and continues into Sertember.,
The lake first filled in 1957 and was stocked with fingerling

rainbow trout., Poor growth and survival attributed to the low produc-
tivity of the lake and high stocking densities made the stocking cf fry
and fingeriing troui uafeasible. The lake currantly receives weekly

lants of catchsble vainbow trout throughout the summer months, Brown
r

trout Selmc trutta fario Linnaecus and brook trout Sgiveiinus fontinales
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1948Y, The zbsenose OL SOGRLLES tr, the diecs of the fish is prooabiy

due Lo the burrowinmg mature of the

the fishes' food chaln guring long peviods of stratification, Rejec-
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ti1on of the orgenisw by the fign is &lse pessible {Havne and Ball
1956}, A steady decline i6 the sizn of standing crops of benthic ox-
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result of the cmalgencs of larval forms. Large nupbers of adult dip-
terans were ucled at this timz in the immediate vicinity of the lake.
The corraiation belwsen inflow nitrate and sianding Crops of
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benthic orgavisus (¥ .825) approached significance.
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she malsr vascaler aguatic g

hich developad on the plants in the summer appaared Lo

1ittie effasct on the ! macroinvertobraty fauna as ssociated with the plents.

Woolds Canyon Lake
greatly reducing the invartebrate c¥op3 in the Potamopoion bods in this
Marl sccretions on the plants in Parker Canyon Iake booame
moderately heavy late in the sumrer and resulted in 2 small undeier-
+f inorpanic material belng tncluded in the total welght
of dried plant material, The "organism/wesd” ratio should therefore
be considered minimal in this Jako.
A significant eorrelation (¥ = .850) was found betwwen inilow
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wenths but declined sharply duving the summer. 7This docline was prob-
ably duc to the high stmuer water temperatures., Ball (1949} reporis

the critical maximum tcamperature for Gammarus fascipntus at 60 to 65 F.

drheseroptera showsd 2 similar decline and weare abse

Zygzoptere nymphs and gostropods predominated in the litiora

fauna It hoth Pena Blanca and Becker lakes aud in both lakes their num-

bers fluctuated considerably from one sampling to the next. Zygoptera

nymphs constifuted the major fiszh food organism present in the Pota-
nogeton beds at Woods Canyon Liks,
SR

Etandins Lron of Chior phyll

Phytoplankion chlorophyll standin ng crops in the four sztudy

3

lakes sre presented in Table S,

becker inke in late fall, Parker Canyon and Pena Blanca lakes exhid-

mic-winter peais. The winter peaks, particularly in Pena Blancs
Lake, were vpdoubiedly influenced by the zbnormally Gieavy rains which

sceurred over most of seuthern Avizena during the winter of 1967-1968,
o of mid-December, Pena Blanca lLake had in
r flowing over the spiilway, The nighly

sfte vesulted in photic denths of less than

guantities of nutrjients brou izhi into the lake




Table 5, Staunding crups of fena
Blanca, and Hoods
. Parker . Pena Hocds
Pate Canvon Beckes Bienca Ceayon
19467
B
September 3.458 - - -
October 5,30 - - -
3 o5 .
Movember 5.02 43,C0 - -
. c
December - - 5.78 -
1865
b . c
January 11,37 i9,65 7L.50 -
s e . 3
February 12.28 20,90 212,007 4,35
R P - ] €
March .50 21,5 39,08 -
April 5.40 - 27,60 -
May - 23.00 - 22,00
June 3.15 38.20 31.0G0 4,00
July 4.00 31.00 22,10 4,00
August 8.00 19,00 17.50 5.90
September 3,20 19,00 15.60 5.4G
Mean 7.12 26,79 25,99 .44
a, #ot included in caloulating aunual mean
b, HMesn of two sawmplas . collected during the month
c. Lake inaccessible due to heavy snovs

&
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increase in phytoplankion chioro-

fir

during this storm caused an immediat

AT
£

phyll production., The sebruary 1968 value of 212 ng/m” was the highest

ever vecoxrded in the loke. By Aprii chlovophyll concentrations had

i
-y
wr
[
<
[
[$4]
H
5
ey
fin
i
&
¥

subsided conaiderably but continued to remain ahorse

rainy season values £or 4% lsast nine
(McComneil 1983) for almost seven wonths,

¥op in Becker Lake is essentially

2]

Hean chiorophyll standing
the same as was found by Srewsr: {1847), Chlovophyll cropsin Par&ér
Canyon Lake and Woods Canyoa Lake were both cengiderably lower than
during previous Investigations. Glucksman {1963) found & mean chloro-
phyll crop of 18.8 mg m3 in Parker Canyon Lake immediately fnlicwing
ite comstruction. During 1965-1966, the mean chlorephyll atanding cvop

) %
in Woods Canyon Lske waz 15.¢ mg/m” (Stewsrt 1957), This was slmost
twice the concentration found during the current study,

Yolvox sp. was sbundant duting the winter months at Pena Blanca
Lake, Becker Lake exhibited a large bloom of diatems curing the ecarly
spring. The dincflagelate Cerativm sp. became extremcly abundant dur-
ing late spring and cariy summer and fraquently pgave the water a raddish

- E T, ¥
algea, probabl

browm cast, A large colonial filew

ot

Anabaena,was abundant during the summer monihs. AL Woods Caniyon Lake,

A et i

blue-greens were only incidental im the phytoplankton with diatoms or

Lhlorophyta predeminated ia the phytoplenkton in Parker Canyon Lake.
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o0f alkalinity, niitvate, and phosphate entay-
tribucary streass are presented in Table 8.
of inficw alk alg@’*y at Parker Canyon Lalte was
caused iowr values recorded in Collins {snyon Creak.
The geology of "5 from Parkey Canyen and HMerrd
Canyon in igneous, rather then sedimentary v i;§ maks up mest of
thus accounting for
merer 1965), The hipgh mean alkalinity entering Pavker Canyom Lake
should be noted however.

Femmorer (195

fight flood water samples, cellected during successive stages of
& mid-summer flashflood in Penz Blanca Cxeek (Table A-4), contained only
moderate amounts of phosphate., Ground water zamples collected two days
after the flood contained considerably greater quantiities of phosphave;
indicating the importance of the poeriod of contact of ground water with

wndevlying rock strata in determining the phosphate content of Inflow
waters, The usual gsntia rain showers occurving during the wiaber
months, which allew slow runoif of percolation through
underlying vosk, would therefore favor high phesphate concentratioms in
the inflows. This is in contrast to the fiashflosd-




inclu

RO Ty e resiend

et it AT O vy e

=

Maxioum Hinimun HMaa

Backer Lake
Phenciphthalein alkalinizy 5 6.0 4.0 8.9
jethyl orange atkalinity 3 162,00 45,0 54,9
HO3 % 0.7 0,1 0,412
Ortho PO, 3 0.18 .1z 0,162
Total PG§ 5 0.48 0.21 0,308
Pena Blanca Lake
Phenolphthalein sikalinity 11 0.0 0.0 2.0
Methyl orange alkalinity 10 184.0 £5.0 28.4
NO, 3 1.1 0,1 .22
Gytho PO 3 0.21 0.02 0,082
Total ?Oé 9 .50 .19 0.4
Parker Canven lLake
Phenolphthalein atkalinity 34 0.0 ¢.0 0.0
fethyl orange alkalinity 34 241.0 21.0 156.0
ﬁ(}?} 3& QMB? G-OC’ G-s {}{_\3
Orthe FO 34 G.22 0.o1 2,072
Total PGQ 34 .83 Q.17 0.415
Woods Canyon lake
Phenoinhthalein alkalinity 14 0.0 0.0 0.0
Methyl orange alkalinity 1 35,0 10.0 16.6
NGo i4 0.05 0.00 0.026
Qrtha feﬁ i2 c.11 0.02 £.033
Total ?G& 12 G, b4 (.16 0,122

a. Neans are cowbined we hted vain this siudy (Table

A-3) and from Kemmeres {1965



valustorms which, due to their welorshed SLOUYIng nature, would tend to

foud

Temove reiativaly iarge quanticiag of organic matsria frew the watep-
#hed and thus Taver high nitrsts eoncentrationsg ip &
three inflows entering Parker Canyon lake ang

Take are presepted in Tabis 7, Kemnerer

of qualitarive specireographic analyzes of

ground water inflews for Woods Canvon, Parker Canyon, and Pens Blanca

Hetal Content of Lake Woter
e WL SRR Haler
The concentrations of trace elements and matals in the epilim-

netic waters of facker, Wouds Canyon, Pena Blanca, and Parker Canyon

lakes are presented In Table &, Concentrations of selected chomicst

fectors determinag Prior to trace metal Aalyses are prosepied in Ta

futtner (1963) émghasizes the importancs of trace elements in -
the Productivity of waters and accounts for differences in apparentiy
similacr waters on the presence or absence of esseniial trace elemants,
Deviin {13873 iists five trace elements as being cssential fop nermal
growth and development of most plants, These includes manganssa,
2in¢, boron, cepper, and molybdenum, in sddition te these, Hur-hinsen

§ iven, silica sodivm, aobalt, ang vanadium., Other eia=

Brois such a5 aluminem andg Zallium have besn shown to ha oszontial for
growih of cartatpn plancs: however, svidence of their essenvriz: TEguire-
nent {0y growsh inm che Bajorily of plants is r2cking eng they were not

2 IE .. z - - £y b . o -
toasidered In this ghudy vanadium contans ¢f the lake WALAY was sior
P 2



Motal
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oy Ay
thnamed Creek
Yoods Canyon

Lake

e s

Magnesium

Copper

iron

Zinc
Chromium
Mickel
lead
Lithium

Holybdenum

Merritt Collin

Canvon Canyaon

Greok Crech
o £
-3¢5~f lwé"}
0.9% 7.558

0,383

83

2.

.

4,56
b
1

~
L]

ds

b,

[

Detoctlio

tyy EFCO Labprateories

anaiytical procedur

4]




P T gy By B . I gy g H -, Y g
1o B, Concentrations ox LYacs and metals  in the epiliim-
-y 3 e 2 b T T - e ¢ wor F oy
patic waters of Boecker, ayon, Pané Bdlanca, an Paries

Canvon lakes, expressed

Beckey Laze Yoodas Canvon Lake
- o 3. - -~ 7
Meen &n Saumple oot snd Samp e
- . -
Range Size Hango Lizg

B G.16 % 0.052 5
(0,12~0.203 {.00~0,.08]

o

3,023 0,140
{0.605-0,0473 {5,075-0,158)

L%

3
L1+l

Mn {$.0667 3 0.007 5
{0,003-0,018) (0,602-0.01%)

Cr 8,00 5 £.00 :
(9) (0)

Ct} o

in L0136 6 G.,024 5

{0,005-0.024 {0.013-0,035}
Pb 0,004 12 5

1.0
o 9
-

{5.0-0.021) {0,

L

Cd 5.000 5 0,002
{0.0-0,003) {0.0-0.003)
Co , 0.00 5 0.001
{0} (0,0-0.007)

Sr 0.763 5 G,
(0,3462~2.033) {0.0

¥o 5,008 3 0,003 3
{(0.002-0,013) {0.001-0.0073



Table &,

" 3 £
B 5,304 5 8,05 5
{0,06-1,00} {0,0-0,083
Fe . B2 £ G026
(G.022-0.%90) 0,0-0,70)
Mo 55 0.0%:

(0., 006-0,023)

e, %

.00 5
@)

Cr g.,04 5
{¢}

oA
et
L]
D
[an]
peut
L
»"“M {)
&
(W11

. 01
0}

Cu 6,013 5 0.017 5
{0,006-0.0293 {0,08-0.0347

Zn 0,012 ) 0.013 5
{0.906-0,021) (G,007-0,022)

eh 0,043 ' 5 0,032 5

{0.00-0.096) {0,00-0G,115)

it

G000
{0, L“ G oy {0.00-0.0043

Co 0,00 5 ¢.00 5
{03 !’53‘:
Sr 161 3 0.22% 5

0.
(0,00-0,3522} {D.060-0.760)

Ho® 0.0101 3 o.c08h
{G.0032-0.0220) £, 002500070
£ ﬁate tion limics: Fe, Mn, NI, Cu, and Co, 0,01
end Fb, 0, SS i Zr, G.008 mafly Ha, 0.001 mg/l and less,
mg/l; 5r, -
b, Molybdenum ccucentreticn detevmined by EFIC N
TuCson, glng ; ] colorimatyic & 1

srific concentyTaliond.




deteymined. Some trace clements were not always found in the stug

inkes, During June, four of the nine essentlial metals wers absent from

Yo
ol

o

the &3

idmnetic watets of Parker Canyon Lske, Cebalt onily occcurred

one sompla, This sample was collected from Woods Canyon Lake in May

forms had they bzen present in the sample; liowever, cobalt concaptras

tlen of this magvitude would not have been datected with the analybis

1 procadures used

T
&

Holybdeunina concentrations found in the lskes were higher than

those levels considered to be limiting in savera) high Sievra

1‘;'5’

California {Goldman 1966, Bradford et al, 1048), Het:

i

in the lake water samples mav be somewnat below actuval levels due to
the absorpticn of metal ious on the walls of the sample bottles, The
high copper and zinc concentrations found in the bhvpolimmion {

A~7) ware in contvast to Lthe unifers

stratiiied poond by Hutchin

t always pessibie to obbzin from all four ilakes,
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. - thz s » : .
‘cods Genyon, positive identificatien Wad

found in a1l lakes except

to Warrani compAraiava ANZLYSE5.

in comparing . cxaihescsns in Becker and Pavker {anyon iskes,

e e D

the two most apparent Jifferences occurred in rhe magnesium and zind

concentrations. The mean mignt ssium concent of tha plaubs in Parkex

Canyon Lake was 1935 thaq half the mean vaiug found in the plants in

Bocker Lake, This might be expocted considering the highel mean MRE-

nesinm concentration iu Pecker Lake, which was seven times greater fual

{id

-
#a

in Parker Canyon Lake.

[x™

n. Mypiophyllom

b

Tinps copcentrations wars: considerably higheY

in Parker Canyen Laie fhan in becker Lake despite lower zine lavels in

we water. The presencs OF sbsence of another i
which might inhi %EL the absorpiion of zinec in Becker Lake plants might
sccount icz\{hig 1neensistency {(Deviin 1567 ;.

The mean pitrogen centent of H. exzlbescens in RBacker and

parker Conyon iakes was not significently aifforent. The msan ninrigen

content of C.

one sampis of




the plonts analyzed probably veflect ¢ifferences in growih habit an

iDility to accumulate witvegen rathey than indicating the avallability

ds dn plants' envivonment. Hean nitrogen contant of
Hitellrn ap. i Vonds Cenyon, the lake with the lowest inflow nitrate

octher mean value determinsd for

.

rrer Canveon, Pena

Blance, and Yeods Canyon lakes ave shewn in Figures 2 thrsugh

evmal stratification existed in Parker Cenyon Lake for seven

months bagliond The pericd of stysztification in Pena Blanaa

Ty

Leke was sowewhat longey and censiderably more extremes than in the

ne {ive~ioot drawdosm in the lake level during the construction of 2

.
iy

boat launching facility.

Fish Youd Habing

The sunual relative wean volume of organisme consumed by the

fish frow the majox fish food produsing communities is shown in Figure

Zooplankton grovided the most ilmpeyiant part of the trout dist

Becker Lake duving the winter and spring months with chironomid lar-
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2 st - - ™ e t 1 s P o e - % . &
avertsbyates, nicvate avillebilicy way glss affect the zmount of

plankton specles.

evel of nitrogen in four wvascular sgeatic plants
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The oxitieal
was esteblished by Gerloff and Krombholz {1%55) &t approximately 1,3%,
the eritical level being the minimum awsunt of nitrogen which is nes-

sary for waximum growth., In the syathetis untrisnt culture euperi-

mzrts uzed to establish thie criticsl nitvogen level, they were able to
show 2 positive correlation between thz nitroszan sontent of the plast

tissue and the nitvoz:n content of the

sities, the physiciogical oge of the planis, snd nuirvient availsuility,
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Primary and secondary productivity in Parkew Cahyé Lake 1s
considerably lower than would ha expected despite high import levels of
aikalinity snd phesphate. Althouzh low aitr&gég incene iz indlcated as
the probable csuse of the low productiviiy in the lske, Inventebrate
production may possibly ba limited by the presence of aubstances di-
rectly boxic to the invertebrals commmmities {e.p., an uncommen toxic
metal or pesticide.

Cotmarisoes of the water chemistyxy and micronuirients of vascu-
lar equatic plants in Parker Ceoyon Lake with the other study lskes
failed to indicate the presence of limitinpg cencentrations of heavy
metals or essentizl nuirients in the lake,

The long reviod of temé&?atgr& stravification douving the suwmex
months in Parker Cenvon lLake apparently suppressed benthic invertebrate
production and limitsd access of the fish To the benthic forage commun

-;iiﬁ.g;ﬁ”
H éﬁs?ecx the iew_turﬁa%éz rate of vascular sguatic plant bio-
B ;a¢. i@ ?a?khr Canyon. Lﬂ &'%imiwé the trophic gﬂﬁtri§ﬁtisn of these
p%anta Lo the invertebrate food chains, The vascular plants may alse
; prap reietivaly large guantities of eségﬁtial putvienta which would

otheywise b avallsblse to the phrioplenkion communily.
Figh " in ¥arkay £ s;rr?“. zis TEn re ho rvestrictod
Figh prowth in Parker Lanyon La¥e eppears 1[0 28 ryesiviliasd Ly

the limited productisn of fish forspe invertebyatas, The c&ta suggest
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