STLTUS OF THE LANGATITA LAKE 20.CUT F1SHERY
LASSEN VOLC/NIC NATIONAL FT2ARK

Alan Denniston

On October 24, 1978, the trout populations in lianzanita Lcke
were sampled using monofilament gill nets tnd electro~fishing.
The Lassen Park staff hed previously arranged with Valter D.
veidlein (Associate Fishery Biologist for the California Depart-
ment of Fish end Game in Redding, CA) to supply the necessary
equipment snd expertise for the exercise., The purpose of the
survey wes to determine what effect the recent cessation of

fish stocking hed on the structure of rainbow trout (Salme grird-

neri) and brown trout (Salmo trutta) populations in the lzke.

Brown trout were last stocked in July 1974 end rainbow trout in
July 1976. The exercise slso served to femilisrize some of the
park staff with the sampling rrocedures ond equipment.

Two gill nets were fished a total of three hours in mid-
efternoon. To keep mortality et a minimum, the nets were inspec-
ted at intervals of 15 to 30 minutes. About helfway through the
gill-netting period one of the nets was moved into deeper water
near the center of the lake from its originel location in the

southwest serm, The other was kept at the same location near the

Fanzanita Creek inlet for the entire three hours. The totsl gill-

netting effort yielded 2 single brown trout measuring 44.5cm fork
Jength. Although this fish was severely tengled in the net, it
survived end wes later released in Reflection Lake,

“hen it beceme derk enough, the sempling procedure was cbanged
from gill-netting to using the Celifornie Depertment of Fish and
Géme's electro-fishing boat. In order not to exceed the depth
limitation of the electronic equipment, the boat was operated
over the shellowest pert of the leke {near shoreline) almost
continuously for three hours. The shocking effort yielded 21
brown trout (size range 11.4 to 54 .6Gcm) and 19 reinbow trout
(size renge 17.1 to 50.Bcm). After taking length measurements
and scale samples, the fish were kept in holding tenks until ful-
ly recovered rnd then returned to the lske. No mortelity wrs
noted on the dry of the exercise nor the following day.

1 LASSEN VOLCANIC NATIONAL PARK

Research Library

(omeyg ) sgliugg



Due to seversl shortcomings in the sampling procedure, it is
not possible to precisely define current structure of the fish
populstions in the lake. The apparent low poruletion density
requires longer periods of gill net exposure for an adequate
sample then the three hours used in this survey. Also, mesh
size of the nets used varied from 20 to 75mm; the smallest open-
ings being large enough for fingerling-sized fish to pass through
without being ceught. The electro-fishing also tended to favor
taking the larger fish., Timing of the exercise coincided with
spaevning activity of the brown trout so the larger of this species
would more likely be found congregating in shallow wrter, espe-
cielly near the inlet., Also, the electrical frequency selected
appeared to be more effective on the lerger fish. There probebly
elso wes e tendency on the prert of the net handler in retrieving
fish to select the larger in a group of stunned fish because of
greater visibility and = "fishermen’s” desire for teking a lerger
fish, Finally, those: segments of the popul: tions occupying the
deeper parts of the lske were not adequ:tely sampled #nd could
have conteined some of the size classes not significently rep-
resented in the semrple.

AXthough those limitetions preclude a precise definition of
current population structure, a few compsrisons of some popule-
tion perameters ere possible when deta from this survey are
compzred with previous surveys,

The limited success in terms of numbers of fish taken per unit
of effort (0.2 fish/hour for the gill-netting operation end 13.3
for‘electro-fishing) indicates a limited totml population size
for the lrke., Results of previous gill-netting efforts in kan-
zenits Leke sre aveileble for comperison, Hupbell (1961) re-
ported & cetch/hour of 0.3 fish and West (1976) ceught 1.5 fish
per hour of effort, Cetch success by both investigators was
quite low, Compare, for example; Butte Lake, 8.4 fish/hour
(Hubbell, 1960); Sneg Lake, 3.3 fish/hour and Horseshoe Leke,

6.3 fish/hour (Everest, 19G4), Weidlein (personal communication)



reports having much higher rucceess using electro-fishing techniques
in weters hesving high density fish populetions. In-other-words,
catch success using these sampling methods apparently is directly
proportional to populetion density.

Even though the total populetion denisty may be low, the dif-
ferences in gill net c:r tch per unit of effort for the three surveys
are small, so the data do not indicate zny decrease in density
since 1961,

To compare further this survey with VWest's (1976) and Hubbell's
(1961) surveys, the date were tabulated (Tables 1,2 and 3) and
regression curves were computed for reinbow trout (Figure 1) rnd
for brown trout (Figure 2). Relative positions of the three
curves for each species signify little except semple size. The
1961 curves ere based 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 that the 1961 semple, being larger, provided
curves that more nearly approximated the true populetion structure
&t the time the survey was .iide., The same probably is not true
for the 1976 end 1978 surveys.

Hubbell's semrle not only wes larger than either of the others,
he also attempted to reduce birs against teking small size-class-
fish by supplementing the gill-netting with seining, No seining
was done in the 1976 survey, so data from it sre biased against
fish less than cbout 10cm long, since they would reedily prss
through the smellest mesh openings in the gill nets. For the
reasons strted previously, the 1978 survey data also zre bissed
against the smaller size claesses, i

Size structure of & fish populetion generally is &n indicatién
of the productive end survival efficiency of that population., A
stable or increasing populetion would contain mrny small indivi-
duals and few large ones., The reverse is true of a declining
populstion; that is, & prredominsnce of large fish., Based on
these considerations, on the stocking history and on the biases
discussed ebove, the curves in Figures 1 and 2 ere interpreted as

follows.



Jittle bias is aprerent in the 1961 dete, 2nd the slope of
the curves for these det: ere steep., This incicrtes thet, even
though Hubbell (19f1, p.37) considered the lerke to be under-
stocked, both rrinbow end brown trout populrtions were at least
stable and possibly were expanding. (It should be noted here
that the lake wes, trt the time of Hubbell's survey, being storcked
on rn snnual or semi-snnual schedule, so the extent that self-
regeneration contributed to this condition is not known).

Considering the smsll sample size snd the bias esgainst finger-
ling-sized fish, the rainbow trout curve for 1976 (Figure 1) shows
& good proportionzl relstionship between the size clesses., That
is, there were relrtively more smeller than lerger fish; an indi-
cation of population stability. This conclusion is strengthened
if it is considered thet the taking of any fingerling-sized fish
would have resulted in & steepened slope for the curve,

The brown trout curv: for 1976 (Figure 2) is based on a very
small sample (Table 2) so that any conclusions regsrding popula=-
tion structure rrobsbly are invelid. However, since less than
helf as many brown trout s rainbow trout were ceptured, it
arpears that the brovn trout porulrtion size has declined since
1961 end the reinbow trout are now the dominant species in the
1ske, The 1978 sample supports this conclusion slso, Some bias
toward the lcrger brown trout wes exrected because of their spewn-
ing activity, yet only two more brown trout were taken than rein-
bow trout.

The 1978 curves for both reinbow 2nd brown trout show &
predominance of lerge fish, which in & natural population is en
indication of porulation decline, However, such a conclusion is
not justified in this case becsuse of the strong possibility that
the sampling method favored selection of larger fish,

The fish populations in MNanzenita Lezke hsve been, and still
are, complicated by scheduled stocking in the pest. All fish
ceptured in the three surveys can be releted to the stocking
records (Table 4) and so the extent that natural regeneretion

contributes to the population size or structure remrins unknown,



It is therefore recomniended thuat rny surveys in the luture
include methods which vi1l permit tazking rejprescent: tive samples
of the small size-class fish. It elso would be ndvisable to
fin-clip, or otherwise mark, all small fish ceptured so the
extent thnt netural propagrtion contributes to the fishery can
be determined regardless of whether or not future menagement

includes fish stocking,



Table 1. Fish sampled by electro-fishing from Manzanita Lake
October 24, 1978

SIZE
CLASS HID- NUMBER OF FISH
(cm) POINT RAINBOY TROUT BROWN TROUT
10-14.9 12.5 0 1
15-19.9 17.5 2 0
20-2;,9 22.5 2 0
25-2909 27 05 3 0
30=34.9 32.5 2 1l
35-39.9 37.5 2 2
ho‘,-lh-9 hZOS 6 5
L5-149.9 L7.5 1 7
50-54.9 52.5 1 5
15 21




Table 2. Fish sampled bty gillnetting from Hanzanita Lake
(Vest, 1976)

SIZE
CLASS HID~ NUMBER OF FISH
(cm) POINT RAINBOY TROUT BROWN TROUT
15-19.9 17.5 3 0
20-2L .9 22,5 12 0
25-29.9 27.5 2 2
30-3L.9 32.5 2 1
35-39.9 37.5 2 2
40-bkL .9 L2.5 5 0
50=5L .9 2.5 1l 0
29 1z




Table 3. Fish sampled by gillnetting from Manzanita Lake
(Hubbell, 1961{

AGE RAINROW TROUT BROWN TROUT
GROUP NUMDER MEAN LENGTH {cm) NUMBER MEAN LENGTH (cm)

0 19 37 69 7.2
I 12 15.1 18 . 1.7
II 3 22.6 93 2.1
III 6 30,6 10 3h.2
IV L hl.l 7 L2.9
T i 57.0 19 50.h
VI 1 58.1
7 a7




Table 4.

Recent fish stocking in the lisnzanita Creek
system (llanzenitn Creek, lenzanite Lake and

Reflection Lake)

BROWN TROUT

RAINBOY. TROUT

AVERAGE AVERAGE

DATE SIZE NUMBER DATE SIZE NULBER

7/70 4.,1cm 5,184 7/70 8.9cm 5,016

7/71 12.7cm 5,440 T/ TH 9.5em 5,040

7/72 5.3cm 5,200 g/72 31.8cm 200

8/73 5.3cm 4,416 6/73 10.2cm 5,000

7/74 4.8cm 5,040 7/74 6.6cm 3,072
7/76 10.8cm 5,018
9/78 35.5cm 150




Figure 1. Number of fish as a function of fish size for rainbow
trout population samples from Manzanita Lake. Data
from Hubbell (1961), West (1976) and electro-fishing
October 2}, 1978. '
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Figure 2.

Number of fish as a function of fish length for brown trout
population samples from Manzanita Lake. Data from Hubbell
(1961), West (1976) and electro-fishing on October 2hi,. 1978.
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