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/,lnn Denniston 

On October 24, 197R, the trout populations in ~Anzanite Lrke 

were sampled using monofiloment gill nets End electro-fishing. 

The Lassen Park stE1ff hed previously arranged with V:al ter D. 

\','eidlein (AssociAte Fishery Biologist for the California Depart­

ment of Fish end Game in Redding, CA) to supply the necessary 

equipment ~nd expertise for the exercise. The purpose of the 

survey wPs to determine whet effect the recent cessation of 

fish stocking bad on the structure of rainbow trout (Salmo gnird­

!!!!:!) and brown trout (Salmo trutta) populations in the leke. 

Brown trout were last stocked in July 1974 End rainbow trout in 

July 1976. The exercise Plso served to femiliarize some 'of the 

park staff ~~th the sampling rrocedures vnd equipment. 

Two gill nets were fished a total of three hours in mid­

efternoon. To keep mortality at a minimum, the nets were inspec­

ted at inter\·als of 15 to 30 minutes. About helfvmy through the 

gill-netting period one of the nets was moved into deeper water 

nesr the center of the lake from its originel location in the 

s outhwest arm. The other was kept at the same location near the 

~anza.nitR Creek inlet for the entire three hours. The totEl gill­

:ne·tting effort yielded e. single brown trout measuring 44 .5cm fork 

length. Although this fish was severely te.ngled in the net, it 

survived end was later relea~ed in Reflection Lake. 

~hen it became dork enough, the sampling procedure was changed 

from gill-nettinr. to usinG the California Department of Fish and 

Gr.me's electro-fishing boat. In order not to exceed the derth 

limitation of the electronic equipment, the boat was operated 

over the shallowest rrxt of the lPke (near shoreline) almost 

continuously for .three hours. The shocking effort yielded 21 

brown trout (size range 11.4 to 54.Gcm) and 19 rainbow trout 

(size ranee 17.1 to so.ecm). After taking length measurements 

nnd scale sAmple~, the fish were kert in holding tenks until ful-

ly recovered r-nd then returned to the lake. No mortElity wr s 

noted on the dry of the exercise nor the following day. 
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Due to several shortco~1ncs in the samplinc procedure, it is 

not possible to precisely define current structure of the fish 

populations in the: lake. The opparent low vopuletion density 

requires longer periods of gill net exposure for an adequ~te 

sample th~n the three hours used in this survey. Also, mesh 

size of the nets used varied from 20 to 75mm; the smallest open­

ings b~ing lnrge enough for fingerling-sized fish to pass through 

without being ceught. The electro-fishine also tended to favor 

taking the larger fish. Timing of the exercise coincided with 

speY~ine activity of the brown trout so the larger of this species 

would more likely be found congreg~ting in shallow wF.ter, espe­

cially near the inlet. Also, the electrical frequency selected 

appeared to be more effective on the lerger fish. There probably 

also was a tendency on the ~art of the net handler in retrieving 

fish to select the larger in n group of stunned fish because of 

greater visibility and a "fishermen's" desire for teking a l~rger 

fish. Finally, those: segments of the populrtions occupying the 

deeper pflrts of the lake were not adeqm. tely sampled r-nd could 

h2ve contained some of the size classes not significantly rep­

resented in the semrle. 

Arthour,h those limitations preclude a precise definition of 

current population structure, a few comperisons of some populci.­

tion parameters ere possible when deta from this survey are 

compcred ~~th previous surveys. 

The limited success in terms of numbers of fish taken per unit 

of effort (0.2 fish/hour for the gill-netting operP.tion e.nd 1).J 

for ,electro-fishing) indicutes a limited totRl population size 

for the l nke. P.esults of previous gill-netting efforts in ~] an­

zeni t? LP.ke ~i re aveileble fo!· comparison. Hubbell (1961) re­

ported s crtch/hour of O.J fjsh and West (1976) caught 1.5 fish 

per hour of effort. Cetch success by both investigators was 

quite low. Cornpn~e, for exnmple; Butte lake, 8.4 fish/hour 

(Hubbell, 1960); Snug Lake, J.J fish/hour and Horseshoe Lake, 

6.3 fish/hour (lverest, 19f.<l). Weidlein (personal communication) 
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reports hnving much hieher ~ucc e E ~ usine electr~-fishing techniques 

in weters having hic:h density fish populetions. In-other-words, 

catch success usine these sampling methods apparently is directly 

proportional to porulation density. 

Even though the total populetion denisty may be low, the dif­

ferences in gill net c:tch per unit of effort for the three surveys 

are small, so the data do not indicate Eny decrease in density 

since 1961. 

To compare iurther this survey with West's (1976) and Hubbell!s 

(1961) surveys, the date were tabulated (Tables 1 ,2 and 3) and 

regression curves were computed for rainbow trout (Figure 1) r·nd 

for brown trout (Figure 2). Relative positions of the three 

curves for e~ch species signify little except semple size. The 

1961 curves nre b&sed on a sample of 264 fish (Table 3); for 1976, 

forty-one fish (Table 2); and for 1978, forty fish (Table 1). 

The inference here is thBt the 1961 sample, being larger, provided 

curves that more nearly npproxi~ated the true population structure 

E:t the tin1e the rmrvey vm~ ~.nde. The same rrobably is not true 

for the 1976 Pnd 1~78 surveys. 

Hubbell' s sami:le not only y,·us larger than either of the others, 

he also attempted to renuce birs against trking small size-class· 

fish by supplementing the gill-netting with seining. No seining 

was done in the 1976 survey, so data from it ere biased against 

fish less thnn cbout 10cm long, since they would reedily pr·ss 

through the smallest mesh openings in the gill nets. For the 

reasons str.ted previously, the 197R survey data also 2re biased 

against the smaller size classes. 

Size structure of a fish population generally is s.n indication 

of the productive end survivnl efficiency of that ropulation. A 

stable or increosinr, populetion would contain mrny small indivi­

duals and few larse ones. The reverse is true of fl declining 

populFtion; thnt is, a Fredomin1nce of lflrge fish. Based on 

these consider2tion~, on the stocking history and on the biases 

discussed Ebove, the curves in Figures 1 and 2 are interpreted as 

follows. 
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J.i ttle bias is npre.rt:•nt in the 1961 df'te, P..nd thf' slope of 

the curves for these dEtr. fire steeF• This inl ier tes thct, even 

t~oueh Hubbell (19~1, p.J7) considered the lPke to be under­

stocked, both rrinbow end brown trout porulrtions were at least 

stable and poss:ibly were expanding. (It should be noted here 

thnt the lAke was, 1 t the time of Hubbell's survey, being stocked 

on Fn ~nnual or semi-~nnual schedule, so the extent that self­

regenerntion contributed to this condition is not known). 

Considering the small sample size nnd the bias asninst finp,er­

ling-sized fish, the rainbow trout curve for 1976 (Figure 1) shows 

a good proportionnl relationship between the size classes. That 

is, there were relttively more smaller than lr.rger fish; an indi­

cation of population st~bility. This conclusion is strengthened 

if it is considered that the taking of any fingerling-sized fish 

would have resulted in a steepened slope for the curve. 

The broT.Il trout curv~ for 1976 (Figure 2) is based on a very 

small sample (Table 2) so that any conclusions regarding popule­

tion structurr rrobrbly are inve.lid. However, since less than 

helf as many bro~n trout as rninbow trout were ceptured, it 

a~pears that the brown trout porulFtion size has declined since 

1961 end the' rainbow trout are now the dominant species in the 

lake. The 1978 sample surports this conclusion also. Some bias 

toward the lcrger brown trout was exrected because of their spawn­

ing activity, yet only two more brown trout were taken th~n rain­

bow trout. 

The 1978 curves for both rfinbow ~nd brown trout show a 

predominanc.e of lPre;e fish, which in e natural population is Fn 

indication of porulntion decline. Ho~ever, such a conclusion is 

not justified in this case because of the strong possibility that 

the sampling method favored selection of lerger fish. 

The fish populntions in 1.'.anzc.ni ta Lake heve been, and still 

are, complicat~d by $Cheduled stockinr, in the past. All fish 

ceptured in the three surveys can be releted to the stocking 

rfcords (TAble 4) and so the extent th~t natural regeneretion 

contributes to the porulntion size or structure remr-ins unknown. 
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It is t herefore rccommeniled th11 t r ny s urveys in Lhe ruture 

include riethods which \•ilJ permit taking repr e scn t 1 t ivc samples 

of the small size-class fish. It clzo would be odvisnble to 

fin-clip, or otherwjse mark, all small fish captured so the 

extent thr t nr-tural rropagrtion contributes to the fishery can 

be determined regardless of whether or not future rnenagement 

includes fish stocking, 
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Table l. Fish sampled by electro-fishing from l'ianzanita Lake 
October 24, 1978 

SIZE 
CLASS HID- NUMBER OF FISH 
(cm) POINT RAINBOW TROUT BRCJdN TROUT 

10-14.9 12.5 0 l 
15-19.9 17.5 2 0 
20-24.9 22.5 2 0 
25-29.9 27.5 3 0 
30-34.9 32.5 2 1 
35-39.9 37.5 2 2 
u0-L4.9 42.5 6 5 
45-49.9 47.5 1 7 
50-54.9 52.5 1 

I9 
5 

2I 
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Table 2. Fish samplpd 1'y r;illnetting from Ham-:ani ta Lake 
(West, 1976) 

SIZE 
CLASS 
(cm) 

lS-19.9 
20-24.9 
25-29.9 
30-34.9 
35-39.9 
40-h4.9 
45-49 .• 9 
50-54.Y 

HID­
POI NT 

7 

IMlBER OF FISH 
RAINBOW TROUT BROWN TROUT 

3 
12 

2 
2 
2 
5 
2 
1 

29 

0 
0 
2 
l 
2 
0 
7 
0 
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Table 3. Fish sampled by r,illnetting from Han~anita Lake 
(Hubbell, 1961} 

AGE RAINJ'CM TROUT BROWN TROUT 
GROUP NUMDER HEAN LENGTH (cm) NUMBER MEAN LENGTH (cm) 

0 19 3.7 69 7.2 
I 12 11).1 18 14.7 
II 5 22.6 93 24.1 
III 6 30.6 10 Ju.2 
IV 4 41.1 7 42.9 
v 1 57.0 19 50.h 
VI 1 58.1 

Ti1 2r7 
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. Table 4. Recent fi eh stocking in the l.:innzani to Creek 
system (Unnzani tn Creek, f,ienzani tR Lake and 
Ref lee ti on Lf\ke) 

BROWN TROUT RAINBOV: TROUT 

AVERAGE AVERAGE 
DATE SIZE NUMBER DATE SIZE NtJl,iBER 

7/70 4.1cm 5,184 7/70 B.9cm 5,016 
7/71 12.7cm 5,440 7/71 9.5cm 5,040 
7/72 5.Jcm 5,200 e/72 .31.Scm 200 
8/7.3 5.Jcm 4 ,416 6/73 10.2cm 5,000 
7/74 4.Scm 5,040 7/74 6.6cm J,072 

7/76 10.Scm 5,018 
9/78 .35.5cm 150 
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Fietu-e 1 . Number of fish as a !unct ion of f ish s ize for rainbow 
trout population samples fro1n Manzanita. Lake. Data 
from Hubbell (1961), West (1976) and electro-fishing 
October 24, 1978. 
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1961.1 1og Y • 1.374 - 0.022 X 
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1976: log Y • 0.935 - 0.014 X 
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Figure 2. Nwnber or fish as a !unction Of fish length for b:cown trout 
population samples from Manzanita Lake. Data from Hubbell 
(1961), Weet (1976) and electro-fishing on October 2h; 1978. 
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