METHODS

FI SH SAMPLI NG
Lake Netting And Beach Seining

Standard netting stations were established on the study | akes
(Fig. 1) early in April, 1971. For the smaller |akes, one or two stations
were | ocated near the deeper basins but for Okanagan they were spread out to

cover the northwest arm (1 station), the northern area (2 stations),
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stations, as well as position of the gill nets (I) set at regular depth intervals offshore.
I nset shows typical plan view of gill nets, beach seine sites, and echo sounding track



the central area (3 stations) and the southern area (2 stations). Despite
the fact that an attenpt was made to place stations over only noderately

sl oping bottomthere was wi de variation in bottomprofile between stations
(Fig. 1). Oten other considerations (narinas, swi ming beaches, shipping

and boating lanes, etc.) dictated station |ocation

At each station a standard series of gill net sets were nmade
(Fig. 1). Al gangs were set approximately parallel to shore, follow ng
t he desi gnated depth contours. At the 2.5 and 7.5 m(ca 8 and 25 ft)
contours, nets of those respective depths were set, at the 15 m contour
(ca 50 ft) surface and bottom gangs each 7.5 m deep fished the whole depth
zone. At the 30 mcontour (ca 100 ft) floating and bottom gangs each 7.5
m deep, left a 15 mm dwater stratum unfished. Further offshore a 7.5 m
deep gang was set at the surface to fish the upper layer only. Each gang
consi sted of 6 nesh sizes - 38, 51, 63, 76 102 and 127 nm stretched nesh
(1.5, 2, 2.5, 3, 4 and 5 inch) with 15 m (50 ft) of each nesh size. The
webbi ng was nmade of 0.20 nm di ameter nonofilament nylon (Gylon fiber).
The nets were set in the evening and lifted in the norning, fishing for
about a 12 hour overnight period. A spring (May 2 - 23), sumrer (July 19
- August 10) and autummn (Cctober 2 - Novenber 3) series was run, each
station received the conplete standard net set once during the seasona
period indicated. Oher sets were nmade periodically over the year to
obtain nore scales for sonme species, to obtain additional sanmples for

pesticide or heavy netal analysis or for other purposes.

An echo sounder tracing was usually made around the whol e netting



area (Fig. 1) in the evening after the nets were set and again in the
norni ng before they were lifted. A 50 Kc/sec Furuno F701 sounder was used
at gain 6 to make all tracings. 1In conjunction with each standard netting
station (spring and autum only), one or two beach hauls were nmade in |late
evening with a 32 mseine. The seine had a central panel of 6 nmm
stretched mesh 6 min Iength and depth joined at each end by a 2.4 m
length (6 mdeep) of 12 nmstretched nmesh and a 10 m "wi ng" section of 25
nm nmesh which tapered to 0.9 min depth at the bridle end. Al webbing

was knotl ess green nyl on.

Fish were left gilled in the nets when lifted and were renpved
onshore later in the norning, the catch fromeach gang (but not each nesh
size) being recorded separately. Usually the total net catch of each
speci es was neasured (fork length in nmy and nany were wei ghed to the
nearest gramon a Mettler P3 balance (9 kg + 2 kg tare). Exceptionally
large or long fish were wei ghed on a Swiss spring scale (Gskar Ledi Co.,
"Pesol a"). Sex was recorded routinely where it was obvious fromthe state
of maturation and occasionally by internal exanination. Scales were taken
for aging from nost species as described by McHugh (M5 1936) and C enens
et al. (1939). Ooliths were taken from burbot (Appendix 1) as well as

froma few other species (lake trout, kokanee).

Fi sh captured by seining were usually preserved in a 10%
formalin solution, although large individuals often were sanpled sinmlarly
to netted fish. Small fish (< 150 nm) nmade up the bulk of the seine catch
and these were neasured, weighed (Mettler K7 T bal ance) and scal e sanmpl ed

(where feasible) in the |aboratory. No adjustnents in |length or weight



were nade for changes which m ght have occurred during the preservation

period (< 9 nonths at the nost).

The present survey was conducted entirely in 1971, starting in
April and ending in Decenber. Information fromrecent years was avail able
fromfiles of the British Colunbia Fish and Wldlife Branch. Earlier data
were obtained froma sumer study on Skaha Lake (Ferguson, MsS 1949) and
fromthe work of Clenmens and others on the basin in 1935 (O enens et al.

1939; MHugh, MS 1936).

Al data were transferred fromoriginal field sheets to Fortran
coding fornms and then single computer cards were punched for each
individual fish to maximze flexibility of analysis. A total of 23,288
fish were anal yzed, 1257 from 1935; 2,406 from 1948; 755 from 1949 to 1970,
and 18,870 from 1971.

KOKANEE SPAVWNER ENUMERATI ON

St r eam Spawner s

O 26 streanms inspected in autum, 1971 only 9 supported nore
t han 500 spawni ng kokanee and the runs in these streans were subsequently
enunerated. Additional streans have provi ded kokanee spawning habitat in

ot her years when sufficient water has been avail abl e.

In Mssion Creek the kokanee were counted through a fish fence
across the stream 1.2 kmupstreamfromthe |ake. |n the Okanagan River
bet ween kanagan and Skaha | akes kokanee were counted froma helicopter. In
all other streams, estimates of kokanee were made visually (using Polaroid

sun gl asses) while wal king the length of stream used by spawners.



These counts were nade about weekly until nunbers decreased on two conse-
cutive counts. An average of 6 counts were nade over the spawni ng period

on each stream (Appendi x 3).

A nmeasure of the residence tine of spawners in the creek was nmade
by tagging newy-arrived fish and recording the tinme that they died after
spawni ng. This was done in Peachl and Creek only and the average residence
time (12.6 days) used for estimating total spawner population in al
streams. The nunbers of fish for each day were summed, the nunber of
"fish-days" conputed and then divided by the residence tine to obtain an
estimate of the total nunmber of spawners (Method 1). This nethod was
checked by conparing it with a technique (Method 2) devel oped by the Inter-
nati onal Pacific Sal non Conmi ssion (Goodman, MS 1965). Estimates in
kanagan River at Penticton and Equesis Creek (Fig. 15) were made using

this technique.

In addition to estimated spawner popul ation, fork I ength, weight,

and fecundity were determ ned on sanples from each spawni ng popul ation

(Appendi x 4).

Shore Spawners

Vi sual estimates of nunbers in several spawning groups were made from
vantage points on cliffs bordering spawning sites. One group was then
captured by beach seine and a count made of individuals. Several spawning
sites were then marked with one square meter areas that were readily visible
fromthe air. The shoreline of all basin | akes was inspected fromthe air
for the presence of shore-spawni ng kokanee on Cctober 28, 1971. Sone

spawni ng groups were recorded on 35 mmfilmfroman altitude of about 30



neters; the nunber in each group and the area covered by it was visually
estimated using the one neter-square areas as reference points. Location
of sites was recorded on naps. An estimate was made of the total shore

spawni ng popul ation by multiplying the total spawning area by the spawner

density estinate as outlined above.

About 25 mal es and 25 femal es taken from one spawni ng group were
tagged with spaghetti-type tags to deternine residence time of individua
fish on the spawning site. At about 5 sites, the type of substrate
di stribution of spawni ng groups and spawni ng behavi or and egg deposition
were briefly investigated by the use of SCUBA. A small sanple of kokanee

was taken for determ nation of size, weight and fecundity.

PESTI Cl DE AND HEAVY METAL ANALYSES

Sanpl i ng Procedure

Anal yses of 284 sanpl es was pl anned using pool ed sanpl es of 10

i ndi vidual s of selected sizes, rather than single fish. Fish were taken
froma sanmple of gill netted fish taken fromthe regular net catches and

sone additional nettings.

A pool ed sanpl e was made up of 10 one-ounce sections taken fromthe
epaxi al muscul ature of 10 individual fish. The sanples of flesh including
skin and adi pose tissue were preserved in ethyl alcohol in glass bottles
with alum num foil under plastic lids; sanples analyzed for

or ganphosphat es were preserved in al cohol and kept at about 0°C

Anal yti cal Methods

Anal yses were conducted by the Pesticide Laboratory, B. C



Department of Agriculture. Difficulty was experienced with the anal ysis
of cadm um copper and zinc particularly, in the first 30 sanples
(indicated in Table 9 by an asterisk). It was decided that the
tenmperature at which these sanples were ashed was too high. Subsequent
sanples were treated as outlined in Appendix 2. Nonetheless, in the
first 30 sanpl es anal yzed, cadm um was det ected, copper undetected and

t he highest zinc concentrations recorded. 1In all subsequent sanples
(same species fromsanme | akes), cadm um was undetected, copper detected

and zinc, where detected, was generally in | ower concentrations.



