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ABSTRACT

The Wasnington Department of Fish ang Wildlife comoucted a rainbow trout
study on Ross Reservoir from June 1, 1994 to May 31, 1993, This
investigation was the fifth and final year of a study fo evaluate the
effect of special sport fishing regulations (implemented at the
beginning of the 1970 fishing season) on reversing a historic decline 1in
size and numbers of rainbow trout at Ross Lake. Study objectives
included estimation of harvest and catch statistics for all species of
trout and char, analysis of rainbow trout life nistory information, and
estimation of the total size of the overwintering fish population. A
stratified random sampling design was used to develop all effort, catch
and harvest estimates,

Ross Lake anglers fished a total of 28,177 hours during the 1994 fishing
season, or 7,760 anglsr cavs. The total seasonal rainbow tTrodf harvest
petimate was 2.196 fish, with a mean seasonal harvest rate of 0.076 fish
per hour. Total catch (harvested + released) was estimated at 18,745
rainbow trout. wlith a mean catoch rate of 0.648 fish per rour.  Total
sgasoal dolly varden/bull trout char, brook trout (char), and cutthroat
ot harvest estimates were 5, O, ang O fish, respectively. Total
catch was estimated at 108 doly varden char, 23 brook trout {(char), and

Sooutthwoat Lrout.

Tre new angling regulations continue to have significant impacts on
angier etfort. harvest rates, and harvest at Ross Reservolr. EBEstimated
199054 seasonal angler ef+ort, harvest rates, and harvest remain
markedly less than guwring the the early 1970 ¢ and mig~1980 " «. Compared
to 1993 estimates, total 1994 seasonal angler effort increased

26 percent, mean seasonal harvest rates (combined species) decreased

Y1 percent. and total harvest (combaned species) did not change.

Fougr thydroacDustic surveys weres congucted on the lower portion of Ross
Lare guring Aprlil or 1993, Trese surveys are a continuation of annual
index counts that are also wsed o esiimate the tortal size of the
reservolr T1sh population (fish larger thnan sir inches). The total
compined reservolr species population was estimated at 72,730 fisn,
whiie the rainbow Troul portion of the population was estimaten at
72,171 Fisnh. Index counts and poouwlation estimates continue to increase
each vear, and probably reflect increasing numbers of immature age
classes o+ fish.

No spawning surveys were conducted 1in 19935, due to termination of the
oroject stucy Defore the start of the rainbow trout spawning season,
Frevious survevs indicate that peak spawning usually ocours during the
first two weeks of June, with Roland Creek normally recording the
fargest numper of spawning fish., Roland Creek and Dry Creek have
mistorically been the most 1eporitant index tributaries due to fish
accessibility, filow, spawner use, availapllity of spawning habitat, and
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visibllity and accessibility by survey personnel. UObservations of
zpawning rainbow trout from 1991-94 indicate that mnumbers comtainue o
increase sath year, but still remain below mid-1980 s levels,

Data collected from the 1990-%1, 199192, 1992-93, 1993-94, and 1994-%0
rainbow trout studies at Ross Reservolr indicate the fish population is
still suffering from the effects of past overharvest. These siudies
sugoest the present rainbow trout population is lncreasing, but is still
below sarly 1970's levels. Continued evaluation anmd monitoring of the
fish and fishery in response to the new regulations 1s necessary to
promote recovery of rainbow trout stocks inm Ross Reservoir.
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INTRODUCTION

This repcort summarizes the results of an angler harvest and rainbow
trout study conducted om Ross Reservoir from Jume 1, 1994 to May 31,
199%. This is the final year of a five-year study by the Washangton
State Department of Fish and Wildlife (WDFRW) to evaluate the eftect of
special fishery regulations designed to reverse the decline in size and
numbers of rainbow trout in Ross Lake (Jonston 198%9: Looctf 1991, 19924,
19920, 1993a, 19930, 19%94a, 19%4n, (990a). Thess regulallions ~ere
implemented at the beginning of the 1990 sport fishing season Dy Doth
the WDF&W ang the British Columbisa Division of Fish and Wildlife
(BOF&W) , and are identical for Doth agencies (Appendix 1/.

The new fishery regulations are more restrictive than earlier
regulations, and are expected to reduce angler harvest (reducsd catloh
limit) and allow fish to spawn at least onge befors entering the fishery
(imncreased minimum size limitr. A bailt restriction was necessary to
recduce mortality of relesased fish, and a later ceason gpener was enacted
to peErmit spawning fish more time to ascend tributary streams betore the
fishery opensdg, and also 1o allow both Canadian and American anglers
egual access to the lake on opening day. Jotnston (198%) gives a
complete 11t of all Washingtonm State +fishing reguisations on the
70T

reoervolir sSince 1933,

This study was funded by the Skagit Environmental Endowment Commission
(SRl . The SEED sollcits, aporoves, and funds projects from a special
D uSing money set aside by SDeattle Tity Light as part of a U.S.

rereral Energy Regulatory Commission (FERC) permit regulrement.

The orecsnt siudy 15 a continuation of fisheries studlies conducted o
Roos Reservolr by tne WDF&W and BOF&W 1in 1989 and 1984 (Scott and
FPetercon 1984: Johnsion 1989, Earlier n-depth fisheries studies were
also conducted on Ross Lake by tre Unlversity of Washington Fisheries
Recswarch Institute (FRIV at the time Seattle City Light (5CL) proposed
procesd with the third and fimal construction phase of Ross dam (High
=$1. A number of studies have also been conducted om the upper Skagit
Hiver by BOF&W. A complete list of all major fisteries studies related
to Ross Reservol” 1s given 1 Resident Fligher:es Study for Ross, Diablo

ang Goroe Lakes (Seattle Dty taight 198%as.

Suudy Ares

Ross Lake 1z am oligotrophic reservcir located at 49°N latitude and
121°W longitude in the northeastern portion of Whatcom County,
Washington and the southeastern portion of Fraser Cheam Regional
Digtrict, British Columbia (Figure 1), The reservoir ls located within
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the Skagit River watershed, and was formed by the construction of Ross
Dam (1937-49) on the Skagit River. The lake drains approximately 2979
sruare miles of the watershed upstream from the dam. Surface elevation
of the lake is 1,602.5 feet mean sea level {(msl) at full pocl and 1,475
feet mel at maximum drawdoen.

Physiral characteristics of the reservoir vary seasonally dus o winter
drawdown by Seattle CTity Light for power and flood control purposes.
Therefore, the folliowing measurements are given for full pool elevation
only. The reservolr is approximately 22 miles long, with the northerm—
most mile extending into Canada. ARverage widih 1s approximately one
mile, and maximum width is two miles. The long axis of the reservolr is
oriented in a noarth-south direction, amd is perpendicular to the
direction of orevalling winds, Total surface acreage Is 11.680 acres,
of which 480 acres is located in Britisb Columbia. Total lake volume 1s
estimated at 770,000 acre—-+t. The lake basin is predominantly deep and
steeo-sided, although the northern portion of the iake is relatively
shailow. Mavimum deptn is 400 $t near the base of the dam and mean
reservolr gepth iIs 123 . A summary Of the physical characteristics of
Ross Lake 1s given in Table 1.

Hoss Fessovolr 1s fed by the upper Skagit River in Canada and several
large. oerennial streams on the U.S. side of the reservolr (Faigure 7/,
oD S 1 C

Crest, Ligntrning Creek, and Big Beaver Uresk are the largest
Aamerican tributaries, followed by Little Beaver, Devils, Silver, Arctic,
No Name, rozomeen, Dry, Flerce, ang Roland Creeks.  Physiceal

cterlstics and spawning habltet summaries of the major tributaries
; Lake are summarized 1n the Rose Lake Tributary Stream Catalog
(Seattie Cilty Light 198%90). Numerous small., intermittent streams also
draim 1mnto the lake. The Skaglt River 1s the only outflow channel

Faimbow trout (Oncorbynohus galrdnesi) are the predominate sport fish in
Hoss Lake, A seasonal sport fishery exlsts on this species from July
through October. Alzo present 1n e lake are dolly varden (Sajvelinus
rodt (Salvelinus contiuentus) char, cutthroat frout
tOncorbynchus clarkiy), and ook trout (Salvelinus fontinalis) char.,

Oosectives

The specitic objectives of the 1994-95 Hoss Lake study were as follows:

1. Determine angler effort and distribution on tre reservoir.

2. Determine angler catch (kept and relessed), harvest (kept only),
cateh per unit effort (CPUES, harvest per unit effort (HPUE), and

angler distribution on tre reservolr,

lass strength, age versus length,
ength at sexual maturlity of rainbow

(A

Determine age distribution, age
age versus sexual maturity, and

e (3



TABLE 1. Hoss Lake phvsical data. From The Aguatic Environment, Fighes
and Fishery: Foss Lake and the Canadian Skanit River (Dity of
Seattle 1972:.

Reservoir Water Levels

Max . Mim. Mean
Annual Flushing Rate=s 1.84 e 2.35
Draimage Area (mi=)= PRI —— ————
Elevation (feet) 1,602.5 1,475 1,57
Lengtn (miles) 22 - -
Maximum depth (feet) 400 i e
Mean depth (feet) 122.2 95.8 -
Sroreline development™ 4.26 4,01 4.07
Srorelire length (miles) &4.5 37.4 51.0
Surtace area (acres) 11,680 4,400 10,300
Vizlures lasreefeet) 1,635,000 412,000 ——=
Lawe Elevation Shoreline lemgth Area Lake Volume
frest) (miles: (aores) tacre—~feet)
lI.éBO 1,435,000

Ny, J.S@Q,JﬂO

,,th 1,125,000

F,040 890, 60O

. - &80, 000

43,7 5,840 220,000

7.4 4,800 412,000

5.1 3,400 285,000

26,9 2,820 210,000

28,2 2,300 140C, 000

21,2 1,850 S0, 000

19.4 1,400 &G, 000

14,7 QO ‘_._,,OOU

5.4 420 10,000

=Based on 1953467 {flushing rates.
Phkagit River dralnage upsetream of Ross dam.
=otoreline development (S0 = S/ (2% (P18 -F) ), where S = shore length

aNg ~ = labe area,
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trout sampled from the angler sport catch.

Develop estimates of the reservoir fish population size and conguct
wndex counts from fixed hydroacoustic transects o monltor annual

popuiation status.,
Compare resulits of the 1994-93 study with previous studies.
Identify additional data reguirements for future studies.

Continue development of a long-term manasgement plan for Ross
Reservolr im coordination with federal (National Park Service) and
international (British Columbia Ministry of Environment! management
agencles.



METHODS

Sampling methods and procedures for the 1994-93 rainbow trout study on
Ross Reservoir are nearly ldentical to studiss conducted during 1990-91,
199192, 1992~93%, angd 1993-%4. Statistical comparisons of data are
primarily limited to the current five-year study, since different
fishing regulations and/or sampling designs were In effect for studies
conducted In the mid-1980 s amg early 1970 s.

199495 Studies

The 1994-%5 sampling program consisted of data and information collected
from two different studies. @A four—-month angler creel survey was
concucted from July 1 to October 31, 1994 to determine angler harvest
and harvest-related information. The second study involved collectl

of hvdroacoustlc transsct data from four lake surveys performed durilng
Oprll of 19950 Tre purpose of these surveys was to Drovide index counts
of fish density for use 1in annual monltoring of population size
fluctuations, and to estimate the size of the 1994-95 overwintering
reservarr 1180 gopulation (all species combined:. No spawniing surveys
wore contducted 1 1990 due o terminatlon of the project Defore the
start of the rainbow trout Spawnling Ssason.

Pergonnel conglsted of one full-time project biclogist hired by WDF&W,
ang one Drilvate contractor hilred by BOF&W,  The contractor wasg

= +or collecting angler oresl (north end only) ang sffort
lemtirg reseryolr ) data, «hlle the project bleclogist conducted ali other

iect-rejated work.,

The 1594 angler creel census was Dased on a stratified random design
that was 1dentical to that used during the 1990-%5 creel surveys

- 1F90a, Looff 19%905a, Loott 19%94n, Lootf 19958, Strata wers
givided 1nto thres day—types that refigried intensity of angler use on
tne reservolr,  These day-{yvoes included opening day. weekdays, and
Opening cay (openlng weekend prior o 19%90) is treated as a
oarate strate, Since a congiderably Nigher degree of angler effort is
generated at this time than at any other time during the fishing season.

Dampie daye were randomly selected Dy microcomputer using a Microsoft
GuickBASIC program writter ov the author (Looff 1992a’.  Thiz program
randomly selecter four. thwee-day (continuous! time blocks for each
montn from July througn Ootober, for a total of forty-elght sample days
for the 1994 fishing season (Jasie 2. Logistical ang budgetary
congtraints travelling to and from the lake mecessitated the use of
continucus three-day time Dlocks. Two additional constraints on the
selection process were that four weekend days and eight weekdays o Lo
oe sampled each month, ang that opening day (July 1), ingependence Day



TABLE 2. Number of davs censused per day type strata during the 1994
sport fishimg season at Ross Reservoir.

Morth Daytype Tatal Days Days Censused “n Total
Jul Operer 1 1 100%

Weekday 19 & 32

Weskend 11 5 45%

Total 31 1z 377

Aug Weelkday 23 g 3354

Weekend 8 4 50%

Total 31 1z 9V

Sep Weekday z1 7 REYA

Weekerid 2 5 D&%

Total JO 12 40%.

ot weskdaw 21 B8 a8

Wesrend 10 4 407,

Toral =1 12 P,

Season Onerer 1 i 100%,
wWeakday g4 25 YA

ek end 8 18 474

Total HI 48 9%




(July 4), and Labor Day (September 3) nad to be included as sample davs.
The latter restriction modifled the number of (effective) weekend days
and weexkdays sampled during the monthe of July and September (Table ).
Sampling dates for the 1994 sport fishing season are listed in

Appendix &

A continuous eight—hour work day was scheduled for esach sample day
throughout the cresl census. The starting time and subseguent eight-
howr work period for each sample day was randomly selected by computer
(gescribed above) according to the number of daylight hours available
sach month (Table 3/, This work schedule was based on the same design
as that used in 1983 (Scott ang Peterson 198460, rather than on the 1986
design, which required sampling over the entire daylight period
{Lewyrmsky 1984). The latter design reguired continuous sampling of all
anglers from dawn to dusk in order to develop effort estimates. The
cesign used in the 1985, and 1990-94 studies reguired a random sampling
of returning anglers talthough an attempt was made to survey a8s many
anglers as possible).

Hect-ioted access o the reservolr permitted most anglers to be
interviewsd during the course of any work day (except for a very few
Feavy use periods such as openlng day and holidays). Scott and Peterson
(1988 classified five soress areas where anglers were intercented for

ruiews anc biological samoling of caton.,  These included Canada,
sites o he American poriion of fthe reservolr at the north end of
(Winmebago Flats, government dock, and lower launchl, and Ross
eyt at the south end of the laske. Only three access areas were
: =0 for the present study. Thess sites included Canada, Hozomeen
ogrouns, and FHoss Lake Resort,  The three launch sites at Hozomeen
campground from 1990 to 1994 were considered to be a single access area,
=inCre seasonal angler use was significantly lower than in previous
vears, and the lower launch site was rnundated by water most or all of
earh fishing season.  (When late-season drawdown by Seattle City Light
does permli use Of the lower launch site, the remaining sites at the
nortn end of the lake are not normally accessitle dus to receding water

LEveis,

Both ends of the lake were sampled simultaneously during each work day
i 1994, with roving interviews conducted between the Canadian and

Hozomes: access areas at tne norin erd, This was similar to the first
o yvears of the study (1990 and 1991), but differed from the previous
two seasons (1992 and 19930, when only one emploves sampled the entire
reservelr by equally allocating Wiy davs between the north and south

[Zalei

anglier Interviews

Argler interviews at Hoss Reservolr wers conduCted Dy contacting anglers
returtling to the thwee orilmarv aciess areas. Al anglers were agsked to
volunteer the same 1nformation. Snglers were generally interviewsd

b
immediately upon returtiing, Dut 1N sSOmeE Cases, espetially at the north



TABLE 3. Numbesr of daylight hours assumed available to anglers durimg
tie 1994 sport fishing season at Ross Reservoar.

Momth Hours Start Fimish
July 15 OEO0 2100
frugust 13 Q700 2000
September 11 0800 1900

Or tobher G 0700 1800




end of the lake where 1f was impossible for the interviewer o survey
the Canadlan and Horzomeen access sltes et the same time, intormation was
frequently collected later in the day. Information was collected from
all anglers contacted, regardliess of whether they had finished fishing
for the day. Two primary reasons for checking incomplete anglers wazs
that a large proportion of anglers did not continue fishing afier
indicating they were going to, and information would be lost from
anglers that contlnued fishing but did not return before the work day
endexd .

Interviews consisted of the collection of angler catch and profile datas.
The following catch information was recorded for each spectles of Trout
and char captured:

~ time of Interview

~ time angler started fishing (to the nearest 15 minutes)
- whether angler had finished flshing for the day

- SDEC1Ee%

- mamber of fish harvesied

- numper of flsh released

~ size range of fish released

-~ capture location (discussed below!

Agorm the eariy 19707 =, 1985-8B4, and 1990-93 studles, the reservolr was
thrarily divided 1nto seven ones for purposes of determining

bution of angler effort, CPUE {(catch per unit effort), HPUE
fmarvest per unit effort), and catch and harvest information,. The
ioTatior of 2acth oF these pon@s 1S shown it Flgure 3. These zone2s are
SumDered e same as shown 1n the 198% report (Jobnston 1989,

s
Tre “ollowing angler orofile information was collected for each angler

- age category {(adult, Juvenile)
- Fishing method (boat.
- angling gear Clure, flyo

Tre foliowing bicologicel imformation was collected from a random sample
of the angler harvest for rainbow trowut only:

- nose to fork lengtn of harvested fish (mm)
- Se

~ agales for aging (discussed Delow)

- sexual maturity (discussed Delow)

Gnproximately 2030 srales were collected from sech rainbow btrout
sampied., 5Soaies were removed from an area formed by an imaginary line
drawn from the rear insertion of the dorsal fin to the front insertion
of the ana. Tin approximately 53-9 scale rows above the lateral line.
Scales were then placed 1n scale envelopes and the date, capture area,
speries, fork lenghth (mm), ser and sexual maturity (if collected:
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recorded on the outsice. Five scales from each sample wers latesr
cleaned and mounted on a glass slide using a cover slip and transpar-ent
tape. A microtfiche reader (I5X) was then used to age =2ach sampis. Only
samples containing at least two good scales that did not exhibit
regenerated areas were used. After aging all of the samples once to
determine growih patterns and other characteristics, the scales were
aged a second time. If the two readings did not agree, a third reading
was done. The final result of this third reading was comsidered to be
the age of the sample.

& subset of rainbow trout that were samplied for scales analysis were also
examinged for sexual maturity on the basizs of gonadal develooment.,
Sexual maturity information was only collected from trout sampled during
the month of July, since newly developlng egg skeins and sperm sacs of
recently spawned fish appear idemtical (very small size) to those of
immature fish after this time. In agditiorn, sexual maturity
determinations are further hindered by the rapid disappearance of
secondary external sexual characteristics, and resorphtlion of unspawned
gametes following spawning.
were classified as mature 11 testes were enlarged or contained
in males, and 1f 8gQQgs werg in an advanced stage of develooment or
=1y Flowing in females. bxiternal spawning characterlstics, such a8s
lor, emaclates condition, and enhanced color of the red side
. served as secondary @ids to classification of mature fish of
Fiem were classifled as immature 1+ male testes and female
were small and poorly developesd.

LeEparats meEasuremsnts weres collected for dolly varden/bull trout char to
asmist current WDFEW studiss aimed at delineating the geographic ramges
of trese ko specles, whose externmal phwsilcal characteristics are
vigsually almost identical. A& special linear discriminant function
developed by Haas (19882 at the University of British Columbia was used
LD CLShinOuist Detwesn The tko S0ecies.  1h1s eguation reguires the
1

1
llection of the following four external phvsical measuremenis:

= number of branchiostegal rays (slender bones In the gill
memtranes) on both right and left sides

- maxlillary lengith

- number of principal anai tin rayvs

- standard length (Nose 0 lasi vertebra? Iin millimeters

Trp function for gpecies idemtification is as follows (Haas and MoPhail

v L (G.82% ¥ branchiostegal ray number) + (OU178 % anal fin number)
+ (T7.210 % (maxillary length/standarg lengthl) ] - 21.8
where,
dolly vargen <O, and

2ell o trout 2O,



Crar fork lengih (mm) was also measured to compare with data collected
from earlier studies at Ross Reservolr.

Effort

Effort estimates were gensrated separate from the angler creel survev.
This precluded personnel from having to work over the entire daylight
period of each sample day, as describeg earlier. Effort sampling times
were randomly selected by computer (Appendix 2/ to correspond with
sample days and work schedules (Table 2,

Instantanenus e+fort counts were conducted twice dally Dy running & boat
the length of the reservolr and counting the number of anglers actually
fishing in sach zone of the lake (Figure J). An angler was not counted
uniess a line was vicually observed i1n the water. (This sampling method
ciiffered from the 1985 effort survey design in that boats, and not
anglers, wers counted during the 1985 study. These counts were later
expanded to angler counts using average number of anglers per boat data
collected by Natiocnal Park Service personnel during the 1985 season).

On average, 1t reguired from 40-30 minutes to conduct a single count,
depenting on weather conditions and number of anglers fisiang. The
second count was made on the return trip Dack, afier walting
approsimately 10~20 minutes for the beginning of trne next hour. 00 some
days, ong or more additional hours was walted before congucting counts
on the returt trip.

Trras spparale effort estimates (and assoclated varlances) for 1994 were
derived by organizing strata into davitypes, lake zones, and access
areas. For reaspons oublined below and in later portions of the methods
section, davtype estimates for all variables (effort, CPUE, HPUE, catch,
ant narvest) generate the most accurate estimates based on the sampling
oesigr wtilized iIn this studyv, and will be the actual results reported.
Iome and acoess area eetimates, which do not accurately reflect one or
more oF the above variables, arg wses for comparative purposes only.

area matos were not poesiblie uzing the effort
Of b Gty (it owas not prastiozl o ot
wWhET S Trom owhile conducting Bffort counts).

Howewsr, 1L was assumed that anglers fishing in zone 7 used the Canadian
access, anglers flshing im zones 4-6 utllized the Hozomesn access. and
angler-s fishing in zones -2 came from Ross Lake Resort. The small size
ard low horsepower engines on the resort boats made 1t diffigult for
mast anglers using these craftt to fish north of Tern—Mile Island

tzone I, which was verified through both visual observations during
eft+fort counts, and during angler interviews at the resort. Conwversely,
very few boats originating from Hozomeen fished farther south on the
reservorr than Lightning Creev (zone 4. Lastly, very few anglers from
either country purchased a second license to fish pon the opposite sicde
ot the internatlonal Doundary (zones & and 7).



Effort counts for each of the three estimates were converted to monthly

antd total estimates wsing cimple expansion technigues. However, Cue o

the random sampling of nourly daylight time periods, not all hours were

sampled for a particular strata within any monithly time block. Missing

hourly effort within a specific strata was estimated using the following
proportion:

2y e = en ¥ (n/h)
wheres, 1n any particular strata,
e = total effort,
e- = sun of the hourly effort counts in a particular strata,
mo= total number of avallable survey hours, and
ho= number of hours actually surveyved
Tre same techmicuse was applied to variance estimates, using the
appropriate eguation for mulitiplication of a variance by a constant

(Freese 1962).

atoh Hate angd Harvest Hate

Canct rate jand harvesht rate: estimates and assoclated variliances wereg
generated by expanding dats from the creel survevs., The gereral formulas
: : rate (CRUE) of any particular strata-type is:

where, 1nany particular strats,

ro= ocatoh rate (TPUED,
o= Catcn, andg

= time (hours?

ot

narvest rate (HPUEY of any particular strata-type 1s found by

foyoim (F,

harvest (b for cat

separate rainbow troul caton rate (and harvest rate! estimates for
aytype, zone, and access areas wers generated using the two formulas.
ver though total monthly and seasonal catoch (and harvest) rates are
gentical for the three types of estimates, strata estimates are more
accurate for davivoe caloulations. The primary reason for this is that
Mterviewsd angiers were askec [0 1dentify which one zone fhey caught
and narvested mgst fish in.  Trus, each {fish captured or harvested was
not traced to the exact zome o+f capture. ACCess area cateh (and
harvest:! rate estimates were calculated by arbitrarily dividing the
catch identified by zone using the method outlined sarlier in the effort
sectlion. Daytype estimates consider only the number of fish caught
and/or harvested., Thus, rons and access area estimates imply more
accuracy than 1s acceptable, and are glven for comparative purposes
only. Dolly verden/bull trout char, cutthroat trout, and brook trout

al
o
£
1
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{char) catch rate (and harvest rate) estimates were progucsd using
daytype information omly.

Catch and Harvest

Catch (and harvest) estimates and associated variances were gensrated by
expanding data from the two separate creel and effort surveys. The
general formula for total catch of any particular strata-type 1s:

4y ¢ =e ¥ [y

where, 1n any particular strata,

total catch,
total etéfort, and
= ¢/t

[

[
=
G:

The total harvest of any particular strats-type 1s found by substituting
harvest (h) for gatoch (©) in (47,

Thres ceparate ralnbow Drout catch (and harvest) estimates +10r davtvpe,
rone, and arcess area w~ere generated using this formula.  As discussed
previnuesly, davivoes estimates produce the most accurate results, whlle
rone and 3CCess ares esiimales ars Qlven for comparative purposss only.
Dolly wargen/oull trout char, cuttnroat trout, and brook trout (char)
narvest) estimates were produced using daviyvpe information

rat

Variance msihimators

variance esiimators were used o generabte standard errors for all

efiort, CPUE, HPUE, catoh, and harvest estimates (Freese 19620, The

following estimators were used Lo compute the varlance of a ratio (CPLE
tiopF oany particdlar strata

1]

iy oand progust fcatoh and harves

IR P TS - Wy RS- VLV b B R SOl 1 U 1wl ol B
where,
¢ = catoh,
o= time (hours),
G:. = /%, and
Sew T CoVarlanceic.t:
(&) =% = QaF ¥ (greR) + g TrT) + ({2, Ser) )
where,
[ et fort,
o= oS, ano
Q: = 2Xr.

_.1&...



Since effort and catch rare were determined from ceparate surveys, they
were assumed to be independsnt and the covariance set eqgual to zero in
(6. Thus, the guantity ((2¥s.)/Ct) equaled zero and was dropped from
the second eguatiocn.

The variance of a harvest rate (HPUE) and total harvest of any
particular strata~-type 1s found by substituting harvest (b for
catch (o) in (5 and (&), respectively.

Hydroacoustic Surveys

Hydroacoustic surveys were conducted during April of 1993 to estimate
the total number of fish (all species) greater than six inches length 1In
the reservolr. Late winter and early spring is the optimal time to
conduct these surveys for several reasons.  Both the number and lenghh
of hvdroasoustic transects is reduced at this time of year due o winter
reservolr drawdown by Seattle Uity Light and subsequent decresase in
reservolir 81ze (Flgure 2).  The reservoilr fish population is also at a
maximum, since fish have not yel ascenoged tributary streams to spawn
and/or feed. Environmental conditiomg at this time of the year result
im more calm, windless days, which are reguired to keep the sonic cone
perpendloular to tre lake surface and also eliminate nolse interference
ves,  Lastly, reservelr and environmental conditions also

S in the water colum thaet can create transducer

Trom Doat oW

sz OO0 Straight Line Recorder with a revelving cnart

o collect population data. FPower was supplled to the
twe 12-valt DU deep cycle patteries connectsed im—line
volts., Une gown-scanning and one side-scanning transducer
a 14" alumimum boat powered by a 20D horsepower outhoard
Tramsducer calibratlicon, equipment operation, and

%

timates and associated variances followed echo Couniting

veloped by Johnston (19811, However, sampling design was
@md transest counts. instead of random sslection of transects

)*
tor each survey, a3 explained below.

Prel iminary hydroscoustlc survevs conducted on March 29-30, 1991,

cated that the upper portlion of the reservolr north of Ralnbow Point
was unsuitable for echosounding due to the presence of large numbers of
treeog Just Delow the lake surface. The reservDlr was only partially
Jogoed orlor to inundation in the lgte 1940 s and early 1930 s, with
most of the logging having occurced north of Lightning Creek

{(Pitzer 1978). Both fish and wree parts trace identically om the chart
recorger, making 1t 1mpossibie 0 conduct population estimates in thas
portion of the lake. Furthermors, other areas soutt of Raimbow Point,
ncluding areas adiacent to May Creek, Big Beaver Creek, and Roland
Point, alsc have large numbers of standing trees close to the surface.
Based on the above information, =2leven fixed transects south of Rainbow
Poimt werg selected for annual ndex counts and subsequent calculation
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Of reservoir population demsity. Transects were almost or entirsly
devoid of standing trees. ang were selectec o eNCOMPaSsE 2T mam
geographilic features of the lake s possible. Each transect was surveyed
with the dowr—-scanning transducer using a 0-100 foot setting., It was
Aot necessary to scan deeper tham 100 feet, since very few fish were
present below 60 feet. Additionally, three OF the eleven Iranseliis were
randomly selected for sampling with the side-scamning tramsducer
(tramsects 1, &, and BY., Approximately four hours were requlred to

survey all eleven transects.

Four estimates were conducted on &pril 22 and 23. On sach sample davy,
one estimate was conducted 1n the morning between 0BOO and 1200 hours,
arnd a second estimate was performed 1In the afternoon between 1200 and
1600 hours.

Pooulation estimates were calculated from index coumt deta, and are
pazsed o the assumption that fish are randomly distributed 1o the
Feservolr during sarly spring.  Viswal ingpection of transect deta did
not indicate clumping of fish in any of the areas surveved., Relatively
rapid water level fluctustions prwcably inhibit establishment of
territories along shaliow littoral areas of the lake, possibly enhancing
random dispersion 1nto pelagilc zones. Also, the absence of terrestrial
and aguatic nvertebrates duse o seasonsal timing and/or reservolr

1ons, pronably entice fisk o disperse and fesd on rooplank tonm

L T
Toiiall Tudam

TOTTISTOLT TREe uDSer water column of the lake,

0f reservolr population estimates reguired the

lare strata volumes, |lLake volumes were estimated at
contour intervals from 1600 feel down to 13735 feest using
opographic maps supplied by Seattle Clty Laight.  Jomnston

the methods and procedures for d@L,rm*mlng lake strata
1t was necessary to first locate the

wmes Feom Topographlc
approsTiate Z2o-fopt contour 1ntervals used 1n fhe lake volume sstimates

o Lhe down—Scan transect echogramns betors maLA“g arvy 1rmitlal fish
TOUNTS.  THLD wWah NECS2SSary S1N00 e roservolr was at a different
t 2, Fish counts wers thern made belween these

DN earnh survey date
Yolume adjustme Clinear rmterpolation) were necessary for
nd lower portion of Bach ecnogram, since the echogram did not
chothe Z23-foot volume contour intervals.

~ 1,E

+

ation estimates and variances for gach complete survey were
lated using statisiical procedures developes by Jomnstos (19310,
orocedures ulillze simoie @xpanslion techniguss to estimate gensity

2arh 25“?@Qt deptn strata.

i
-0
!






RESLTS

1994-95 L ake Levels

The opening Cday lake slevation was 1,393.41 feet mel on July 1, 1994,
The reserveir reached a8 maximuam slevation of 1,600.41 fest msl on

July 26, 19943, and & minimum elevation of 1,9507.96 feet msl on April 30,
1995.

15994 Upening Day Creel Survey ~ (post—-1990 regulstion change)

A total of 83 anglers were checked at Ross Lake on gpening day. July 1,
1994 (Table 4. These anglers fished a total of 341.25 hours and caught
IRY rainbow troot (harvest and release) for 8 catch per unit effort
(CPLE D of 1.140 fish per bour. Catch per unit effort was higher for
anglers originating from Hozomeen (1.717 fish per hour), than +or
anglers fishing out of the resort (0.928 fish per howr) and in Canada
(0,791 +isn per hour).  The fish per angler average was 4.7 for a
compination of comolete and incomplete anglers, while completed trip
anglers caught an average of 3.4 fish per person.  One dolly vardensbull
trout ohar was the omly otner specles reporited In the catch on opening
cay. This fash was subseguently released by am angler fishing at the

- the lare, as the new 1994 protective regulstions for this
ol les requlre (see Hppendix 1.

1994 Opering Dav — Harvest

Opering day harvest totalled 40 raimbow trout for interviewsd snglers
A ototal of 349 fish (20U were released. Harvest per umit
effort (HPUE? was 0,117 f1sh psr hour, and was markedly higher at the
north o end of the lake (00188 ang C.140 for Hozomeen and Camnadian
anglers, respeCchively! tham at e south end (0.089 +ish per hour) . The
fish per angler average was 0.0 for a combination of complete and
ncomplete anglers, while completed trip anglers harvested an average of
A

1994 Opening Day — Methods and Gaar

Al anglers checked at Ross Lake used boate on opening day. The most
pobular angling method (P=68) was troiling with flashers and lures,

while the remaining angiers n=&! utilizes flaes,

1994 Operning Day ~ Age

Gt of thirty-seven rainbow trout randomly sampled from the opening day
harvest in 1994, the majority were age 4 (577 . Thirty percent were

age D, eight percent were age 6, three percent were age 3, and the
remalning three percent were age 7. A greater percentage of age 4 fish
ccocurred 1n the south end sample (73%) tham the north end (43%), while a

o T
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TaplE 4. Comparison of 1994 opening day rainbow trout catch statistics
Tween Glfferent access arsas et ROSs Aeeervolr.

Raimbow Trout

Fork Length (mm)

CPUE- /A= Mirm Max Avg

3
V7]
o+
mn
T

Aocess Anglers MHours

COMBINED TRIPS® — Harvest Only

Canada = =% 3z G.140 0.3 3L 75 50
HO T omesn 2% & 18 0,188 G.6 2% 417 3473
Reoort 45 224 19 SIS =] Q.4 297 360 E1©

Total 33 341 40 0.117 0.5 269 417 3353

COMRINED TR

Po= ~ karvest + Relsased

Carada =4 22 17 .79 1.9
S et s F& ied 1.717 5.7
Ronne 4% =24 208 928 4.6
Total 82 541 89 1,140 5.7
Camaga e R ——— —— e —_— — ———
Ho iz omeen z 1 G CL OO0 .0 ——— ——— s
Rosort < 41 & C.ivg 0.5 1G7 S60 323
Total 11 a2 g G, 192 G.7 307 260 323

COMPLETE TRIPS ~ Harvest - Relsaszed

Camada — — ——— -
Him T oM Py i - OO0 SR
Resort 5 41 41 C.588 4.4

Total il a7 ac 0,964 3.6

*_atoh per unit effort (fiahsnoar ).
=Fisn per angler.

=Includes data from fishermen that were not finished fishing for the dav
(complete + incomplete trios:.
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larger percerntage of age £ fish occurred in the north end samole (3800
than the south end (197, The remainder of the north enc sample
comprised age & (144 and age 7 (3%4) fish, while the bDalance of the

south end sample comprised age 3 (&4) fish.

1994 Opening Day ~ Length

The average fork length of rainbow trout kept by anglers on opening day
was II33 mm (Table 4. These trout ranged in length from 26% mm
{illegal) to 417 mm. Figure 5 depicts length—+frequency nistograms of
the gpening day harvest of rainbow trout sampled from the north, south,
and combined ends of Ross Lake., The most numerous number of fisn
occurred 1n the I30-340 mm size group (combined sample), which is
slightly larger tham the approximate minimum legael fork length size
Iimit of 317 om (12.5 inchesd. The 330-340 mm size group comprised the
most numerous number of fish from the north end sample, while the
J10-320 mm silze group contained the most numer ous number of fish from
the south end.

[5g

1994 Dperina Day -~ Sex

4
£
§a
it

1 sub—-sample of twenitv-six rainbow trout were sxamined
el iy for mex determination. Nire flsh (T5Y) were males and

werE feomalecs,  The north end sampls in=100

percort males and 80 percent females, while the south end

n=ldy was composed of 44 percent males and 36 percent females.

Day — Sexual Maturity

Flsit from the sul-sample that was examined for sex

detormination were aiso checked for sexual maturity (Table 5). Mature
and 1mmature fleh gach comprised 30 percent of the sample. The average
' ] romales, and 323 o for fem

whiile immature females averaged

iengtre of

. noamformation from the onening day sexual maturity sub-
samhle, Qrouped by atiess, Sex, &td maturity, 15 given 1n Tabie & ALl
1sh (both sexes) wereg f-om four to six vears old. Immature
e 4, while lmmature females were age 4 and age S,

A ocomolete list of the 1994 gpening day creel data for Ross Lake is
Cabe Raintow Trout Study: 1994-95 Data

lven in Appendls 1 of the Roge
opencla (Lootéd 1993000,

1994 Season Creel Survey

A total of 1,800 anglers wero 1nterviewerd during the July 1 to
Cctoper Zi1, 1994 creel census at Ross Reservoir, During the interviews

335 rainbow trout were sampled for [1fe history information.
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IBURE 3. Length—+requency distributions of rainbow trout sampled from
the Ross Lake sport harvest on opening day, 1994, Minimum
legal size limit ais approximately 217 mm fork length.
Aoscissa valwes 1ndicate lower limit of lengith interval.



TABLE 5. Rainbow trout lemgih information, grouped by sex and maturity,
from the opening day, 1794 sport harvest at Ross Reservolr.

Fork Length (mm?

Dex Mator ity N Fovgg Min Max
Male Mature 5 345 iz E7E
Immature 3 31s 307 334
Female Matiulre & 535 I20 75
Immature g 227 297 59

_24_



TABLE &. Rainbow trout age and length information, grouped by access
arega, sex and maturity, from the opening day, 1994 sport
har-vest at Foss Reservolr.

Fork Length (mm)
ACcess Sex Maturity Ace N AV Mim Max
Ho zomeen Male Mature & 1 375 375 373
Immature 4 1 334 334 3i4
Female Mature & 1 75 73 Y]
Immature 4 = IZb6 305 339
5 3 Z47 240 359
Fesort Male Mature 4 2 i3 1z 218
5 2 60 60 360
Immature = z I07 ST TO7
Female Mature 4 4 27 322G I3
] 1 325 IZ5 325
Immatyre 4 =z 57 257 200

_zim



1924 Spason — Angler Effort

From July 1, 1994 to October 31, 1994 anglers fisheg an estimated
28,177 * 71 hours, or 7,960 angler days (Table 7, caytype estimate /.
Angling decreased steadily as the season progressed (Figure o and
Aopendisx 31, with 45 percent of the seasocnal effort total occourring in
July, 25 percent in August, 20 percemnt in September, and 10 percent in

O tober.

& total seasonal estimate of 30,496 1 4 hours was calculated for effort
data that was partitioned into zones (Table 7 and Appendix 4. From
Figure 7, it can be seen that most effort was expended 1n zones
s—Hozomeen (23%)., 2-Big Beaver (21%), and 7-Canada (21%). Zones -Ruby
(11%), 3~Devils (F), D-Little Beaver (84, and 4-Lightning (7%}
caomprised the remaining et+fort,

Cffort data that was partitioned 1nto acress areaz resul ted in a total
seasonal estimate of 30,4%46 * S5 hours (Table 7 and Ropendix Si. M
estimated total of 14,730 hours (48%) was calculated for anglers
wtllizing the reszort, 9,497 hours (31%) for anglers at Horomeen, and
&, 264 nours (21%) for anglers 1n Canada.

1754 Seazorn -~ onglier Catch andg Harvest ~ates

The mean seasonal catch rate (combination of harvested and released) for
Fainbow Erout wWas O,648 * <0001 fish per hour (Table 5, daytype
estimate ). Rainbow trout catch rates declined steadily from July to
rompes, then stapilizeg in Ootober (Figure 5§ ang Appengix &), Catch

1
1

3
o

rates were highest in July (0,887 CPUE) and lowest in Cotober (00431
CRPUED, with intermediate rates occurring 1n August (0,641 CRPUE) and
September (0,434 CRPUED.

Tre mean s=asonal harvest rate for rainbow trout was 0.076 2 0,001 fish
ner hour CTarle 8, davivoe estimate’. G showt 1n Figure &, harvest
rartes were identical in July ang August (0.08% HPUE, respectivelyl, then
ceclines 1n Sephtember (0,056 HPLE) to a seasornal low i Jctober (0,052

e i N

M@am soasonal capture rates for rone and access area estimates are
dentical to daytvoe estimates (Table &', since all three estimates were
calculatec from the same cresl data. Ag shown in Table & and Figure 9,
the mighest seasonal catch rates for rainbow trout {(zone estimate)
courred 1 ozones /-Canads (1,092 CRPUEY and s-Horomeen (0,881 CPUED.
rtermediate catch rates occurred in zones S-Little Beaver (0,464 CPRLUE),
-Big Beaver (0.450 CRPE), and i-Ruby (0.430 CPUE), while zomes Z-Devils
GLVE7TOCRLE S, and 4-Lightning (0,372 CRUE) exhabited the lowest catch
rates. Rainbow trout harvest rates followed & similar pattern as catoh
rates for the different zones, being highest at the north end of the
lake, and lowest at the south end. Momthly and seasonal capture rate
estimates for the different rone strata can be found in Apperndix 7.

— K)o (3




TABLE 7. Estimated total seasonal angler effort im the Ross RHeservolr
sport fishery, Julv 1 to Coctober 31, 1994,

Mear Hours Total
Type® Strata Angler Hours® Fished per Dave Angler Days=
Daytype Openar 1073 (O 4.11 261
Wesekday 14102 (21} .61 3905
Weekend 13003 (120 3.43 754
Total 28177 (717 .54 T80
Zonee 1 Rby 3252 = 3.48 P33
2 Bov &H447 (10 4.05 1592
3 Dewv 2841 () 5.17 S8
4 L1t 2180 {87 4,59 47
5 Lhv 2588 (73 3.44 743
& oz &P (133 Z. 16 2184
T Can ETES (122 Z2.70 2318
Total F0494& (&) I.46 8810
Pakat =t Feaort 14725 (BT a,12 IS5
MOz omeen 497 (315 T.ig 2583
Tanada b IEG (&7 2.70 2318
Total RIRLET Swhel .47 8eE2

reported for this study (see text),

hirnety-flve percent interval of estimated total angler—hours

given 1n parentheses,

FMean hours caloulated using date from all anglers, dncluding those that

indicateg they had not firashes fiehing for the day (see text).
STotal angler days = angler nours/mean hours flshed per day.

*hee faigure I for location 0+ lake survey Zones.

—
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FIGURE &, Monthly distripbuation of seasonal argler effori (dayityoe
e du he 1994 Foss Reservolr sport fishery.
Rarmge intervals dengte 9% confidence limlit of pach estimste.,
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FIGURE 7. Distribution of seasonal angler effort (zone estimate) among
lake zones during tne 1994 HMoss Reservolr sport fishery,
Zone abbreviatiors are as follows: rby = ruby (zone 1),
bbv = big bDeaver (zone 2): dev = devils (zone )
izt = lightning (zone 4); ibv = little beaver {(zone 5);
hor = hozomeer (zone &7 and can = canada {(zome 7). Range
intervals gencte Y34 confidence limit of sach estimate.
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TABLE 8. Egtimated mean seasonal catoh and harvest rates for rainbhow
trout in the Ross Reservoir sport fishery, July 1 to
Octoner 31, 1994,

Rainbow Trout Captures per Hour=

Types Strata N Harvested Released Total
Davtyoe Opener 83 L11T7 O 1.008 1.023  (.00% 1.140  (,.00%)
Weekday BO2 LO&F (L0000 Si& (LO00) L5850 (L0000
el 17 LO7F 0 (L0000 LTS L0000 654 (L0000
Mean LJOTE L0000 572 (.000; B85 (000
Lo 1 Rby 27C 046 (L0000 3840 (L0000 AT (L000)
2 Bov 396 L0444 (L0000 LAOH (L0000 LASG (L0000
I Dew 150 SOa4 0 (000 L3290 (. ) LTS OO0
4 it &5 LOZO L 000) L3470 (L0023 L3720 (L0022
9 Lov =55 JOZET 000 LAZ8 0 1,002 LAs4 (003
& HoT an’7 L4 [ OO 7838 (L0000 881 L0000
7 Cam =5 LIED D00 LI L0000 1,092  (.000)
Mezars LO78 (LG0OK LS7E L0000 LE48 0 1L000)
Socess Roemr i G571 LOET (L 000 CITE 000 LAlae 0,000
o) 474 OB L 000 LTS2 L0000 BIZ O 0,000)
Carada 455 L1160 000 LFI2 L0000 1.092 (.00
Meart LOTE L 000 H7E O .0000 LEA8 (L000)

*anety-five peroent confidence interval of estimated mean Captures per
PO Qiven 10 parenineses,

imate. Daytype estimates are the most accurate based on
sample design, and are the values reported for this study {see text),

Do Frouee Jofor location of lake survey zones.,
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Momthly distribution of seasonal raimbow trout catch and
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Digtriputaion of seasonal rainbow frout gatch and harvest

rates (zome estimate! among lake zones during the 1994 Ross

Recervioir eport fishery., Ione abbreviations are as follows:

roy = oruby fzone 1), bbv = blg beaver (zone 2); dev = devils
on 11t = lightning (zone 4);5 lbv = little beaver

(zone I oz hopomeen {(zone &i: and cam = canada {zone 7.
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Se shown in Taoie &, anglers fiskang in Canada had the nighest seasonal
catch rate {access area estimate) for rainbow trout (1,092 CPES. M
intermediate cateh rate was returned by anglers utilizing the RHozomesn
access (0.83% CPLE), while resori anglers experienced the lowest cawch
rate (0,416 CPUE) . Rainbow trout harvest rates followed the same
pattern as catch rates, being highest at the norith eng of the lake, and
lowest at the south end. Monthly and seasonal mapture rate estimates
for the different access area strata can be found inm Appendix &,

AFngler cateh and harvest rate sstimates for delly varden/ball trout
char, cutthroat trout, and sastern brook trout (chari were low during
the 1994 sport fishing season at Ross Lake (Table % and Appendix $-11).
Mean seasonal catch rates were 0.004, <0.001, and 0.001 for dolly
varden/bull trout, cutthroat trout, and brook trout, respectively
{daytype estimates). Mean seasonal harvest rates were less than 0.001
tish per hour for all three species.

Mean seasonal catoch and harvesi rate estimates for all species of rout
and char combined are given 1n Table ¥ and Appendix 127, The mean
geasonal catch rate of all species combined was 0.653 fish per hour,
whlle the seasonal harvest rate was 0.076 fish per hour (daytype

solimatsd .,

19%4 Seanor - Ongler Tatcn and Harvest

Tha totael seasoral catch (combimation of harvested and released) of
trout o was 18,743 + I8 fish (Tabkle 10, davivpe estimate/. Total
dropnoed sharply from a seasonal high of 10,4836 fish im July to

v AugusEt, tnem declimed more zlowly to 2,491 fish in September,
.70 in Ooteber (Flgure 1O and Appendix 137,

harvest of rainbow trodt was 2,194 * 4 fish
estimate . Az shown i Figure 10, harvest of rainDow
same pattern as catoch.,  JTotal harvest decreased

the sS2ason progrss with T1 percent of the seasonal

i Ldaly S8 percent in August, 15 percent in
Seprember, and 7 opercent in O tober.

mate of 01,345 * 44 ralnbow trout were

zones (Taple 10 and Appendix 14). s
caton of rainbow trout coccurred near
—-Canada (34%) and é&~tinpomeen {I0%5.

szasonal catch set
calcuiated for deta sEpara

ooAn Figure 11, the great
the norith o end of the lake i

A antermediate catoh total oo d 1n zone I-Big Beaver (1340, while
S-ittle Beaver (740, i-Ruby (7%, I-Devils (5W), and 4-Lightrning
lowest totaiz. 4 total seasonal harvest estimate of

=, istributed simllar to cateh for tre
different zones e greatest numbers were harvested at the north end
of the lake 1n zones 7-Carada (40W) and &-Hozomeen (Z7%), while lower
numbers were harvested at the south end in zones 2-Big Beaver (11%),
P-Ruby (8%, ZDevile (D4, S-iittle Beaver (54, and 4~Lightning (3%}

ngm



TamL E 9. Estimated mean sgasonal cateh angd harvest rates for all trout

and Char species in the Ross Reservolr sport fishery, July !
to Ooctoper 31, 1994,

Specles Strata= Harvest Relegse Total
Rairbow Opener Q.117 1.023 1.140
Weekaay O, 059 0.316 2.585

Weeskend 0.079 Q.375 0.654

Mear O, 074 C.572 0,648

Dolly Varden Cpener O G.003 QU003
Weskday 0,000 0.004 0,005

Woet e C L OO CL 00T

Mean 0. 000 G004 O 004

Cuttroat Trout Cpener O O O
Weekday O 0.001 0,001

Weskend O C O

Mearn & O QO [EIRG o

Brook Troot Opener G Q O
Weakday O O o

Weshend G Q.00Z 0,002

Mearn O OL.001 2,001

Sl Soeries Uperner 0,317 1.026 1.143
Weekoay LT C.922 Q0,590

Weokend < Q.860 0.&5%

Mear Q.07 0.577 CL.E55

*Daytype estimate.



TABLE 10. Estimated 1 seassonal catch and harvest of rainbow trouat
,

e .
S =1
in the Rosz Reservolr aoort fishery, July 1 ote Gotober 31,

Lot

1994,
Raimbow Trout Captures*

Type®r Strata Marvested Released Total
Daytyoe Opener 128 (13 1097 (T 1223 (4)
Weekday 5991 (4 7298 (RS} B287 (385
Weekend 10579 (4) 8156 (31D F233 (330
Total 2198 (4; 16549 {33) 1874% s
7 ores 1 Rovy 153 (27 1313 (1&4) 1466 (180
Z Bbwv 270 (33 2481 (24) 2TEZ (27
I Dev 127 (33 2 (23} 1059 (263
4 41t 7 (23 B2 (235 PEZ (253
oo 127 (53 1427 (Z5) 1545 (38
& oHor &H57 = =787 {(7é HETE (825
7 Can 1514 i &£155 (&5 7169 (77
Total 24073 (5 18942 (417 213245 (45)
Lo eeg Fesort E&H7 (3 SV3ES (28 HA0E (3519
O T omeen Bl& 1O 7422 (8% BrE5 (FF)
Camada 1oid (11 H1E5 (&) 71869 (77
Total 248 (7 19323 (500} 21809 (57

of estimated captures given in

the most acourate based on
for this study (see text).

for lacation of lare survey zones,

See Figure S
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Monthnly distribution of seasonal

rainbow trout catch and

harvest {daytype sstimate! during the 1994 Ross Reservoir

sport fishery.
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11,

Distribution of sessonal rainbow trout catch amd harvest
(zome estimater among lake zones during the 1994 Ross
Reservolr sport fishery. Zone abbreviations are as follows:
roy = ruby (rone 1), bbv = big beaver (zome Z2); dev = devils
(zone 33 lit = lightning (zone 475 lbv = little beaver
(zone Sy hoo = hozomeen (Zone &) and can = canada

(zome 7.




A total seasonal catch estimate of 21,809 = 57 rainbow trout were
calculateg for date separated into access arsas (Table 10 ang

Appendix 15/, Anglers wutilizing the Hozomesn access caught the largest
numbers of rainbow trout (387%) . Anglers fishing in Canada also caught a
large proportion of the catch (334), while anglers originating from Ross
Lake Resort caught the fewest fish (2970 . A total seasonal harvest
estimate of 2,486 % 7 rainbow trout did not follow the same distribution
pattern as castoh. More fish were harvestied by anglers fishing in Canada
(41%), than by anglers originating from Hozomeen (32%) and the resort
(2770 .

Catch and harvest estimates +or dolly varden/bull trout char, cutthroat
trout, and eastern brook trout (char) were low during the 1994 sport
fishing season at Ross Lake (Table 11 and Appendix 16~18). Total
seasonal catch was estimated at 108 dolly vardens/bull trout, 7 cutthroat
trout, and 25 brook trout (dayitype estimates). Total seasonal harvest
of dolly vargen/bull trout char was estimated at S fish (illegall, while
cutthroat trout and brook troul estimates were Doth zero.

Total seasonal catch and harvest estimates for all species of trout and
char combined are given in Table 11 and Appendis 19 The total seasonal
e

ateh of all cspecies combined was 18,885 * 38 fish, while the ceasonal
Rarvest was 2,201 7 4 fisn idavivoe estimate!l.

1EEL Segsor - Angling Methods and Gear

The maiority of anglers (9940 1nterviewed at Ross Lake fished from boats
auring 1994 (Table 12). Unly eighty-six shore anglers (340 were
interviewed the entire season.  The most popular angling method was
troliing with flashers ang lures (744, followed Dy casting or trolling
tliss from a boat (2100, The remaining anglers were either casting
flies IV, lurss 2V, or bait (<1%) from shors. Hait fishing is no
songer permitted under the mew reguistions (implemernted at the begimming
o thg 1990 sport fishing season.

lerg trolling lures caught sa
—
=t

<tv-one peroecnt of the total harvest,
and experienced a HPLE of 0,008 fisn per hous (Table 7). fAnglers
rolling flies harvested an additonal thirty-gix percent of the seasonal
total, and returned & HPUE of $,1501 fish per hour, The remaining
narvest was caught by shore anglers wtijizing fliee (ZW and lures (1%,
anc having respectlive HAUE rates of 0,099 and 0.111 fish per hour., T
trree anglers (illegally) fishang with balt did not harvest any fish,

L total of 254 rainbow troutl scale samples from the 1994 angler sport
harvest were analyvied for age deitermirmation. Age 4 41sh were the most
abundant age class throughoul the entire season, comprising fity-—one
percent of the total sample (Table 13/, Age S fish also comprised a
large proportion of the harvest (I54), while the remalning harvest

;e

comsisted of age & (YA, age 7 (3, and age I (FU) fisnh,

_.35_



TABLE 11. Estimated total seasonal cateh and harvest of all species of
trout and char 1n the Ross Reservoir sport fishery, July 1 to
Gctober 31, 1994,

Speti1es Stratas Harvesh Helease Total
Rainbow Opener 126 10597 12235
Weekday @91 7296 gze”
Weekendg 1079 B815& 233
Total 2196 16549 18745
Dolly Varden Opener O 3 3
Weekday 3 &S 0
Weekend 9 5 35
Total 5 103 108
Cutthrost Opener G o O
Weakday & 7 7
Week e ¢ O O
Total 0 7 7
[T e S : i O
Wereh day W 9} ]
weskenod O =5 25
Tetal i 2= Py
411 Soeries Ooener 126 1100 1226
Wemr day 9 736 8364
wmeh. e 1079 821& P25
Total 220 165684 18885




TABLE 12. Harvest, harvest rates, and number of anglers fishing for
rainbow trout wuslng different tvpes of gesr and methods
during the 1994 sport fishing season=.

Geartype® Resort Hozomesn Canada Total Percent

bl 777 417 136 1330 74
w33 82 o2 252 3845 21
sl 10 1 20 31 z
o Z & 44 Sz 3
b 32 = ol
Taotal 871 874 455 1802 100
B AT
o 140 110 G& I9& &
o 1 <5 155 174 o)
%1 9] G 5 5 1
=f O 2 11 13 z
B3 O 0 Q
Total 156 120 197 488 100
T
Bl 0,64z O, OB G122 ¢LOSE
WS <, ; S R 51 G130 I
1 0L OO0 SR 0,197 L1l
T 0 OO0 0. 235 0098 . 099
Ele G O00
Mg L0487 CLoEv 0.07&

*Data complled from combined (complete + 1ncomplete) trip anglers.

=pl = boat, trolling lure
i = post, troiling fly
sl = shore, castaing lure
s+ = ahore, casting fly

[
i
v

sp = shore, casting 1t tallegall



TABRE 17, Percent age composition of rainbow frout samplec from the
1994 sport narvest at Hoss Reservoir.

MORTH

Jul A Sep Oct Total

AGE m v ™ 7 n pA n Y. m b
THREE ; 4 X 2 3 1 3 i 5 2 3
FOUR: &7 58 20 31 18 N ) 14 &7 119 S1
FIVE: 7 32 31 48 9 28 5 24 82 3
SIxs 5 4 id 4 13 17 7
SEVEN: 3 3 4 & 1 = 2
TOTAL 116 100 &3 100 32100 21100 234 100




Cccurrence of most age classes {luctuated throughout the season,
although oocourrence of age 3 (n=8) and age 7 (n=f) {fisn remained
relatively constant. Age 4 (n=119) fish showed a sharp decline from
July to dugust (seasonal low), and a subseguent large increase in
September and October (sessomal hight, Comversely, age 3 (n=8Z) fish
increased to a seasonal high 1n August, then declined to a seasonal low
in October. Age & (n=l7) fish showed a marked increasse from July to
August, then increased only slightly more in Seplember.

19724 Spason ~ Lenghth

A total of 335 rainbow trout were messured during the 1994 fishing
season {(Table 14/, The minimum size regulations restrict angler harvest
to fish longer than 13 inches (330 mm) total length. A fork length of
Ii17 mm is an approximate eguivalent to the T30 mm (total length) minlmam
ire restriction. The average fork length of angler harvested ralnbow
trout during the 1994 season was 3534 mm.  Sizes ranged from a low of
226 mm (illegally harvested) to a high of 445 mm. Average size
increased from July to August, then declined in September and October.
Life history characrteristlcs that may be responsible for the apparent
temooral Gerrease 1n average silze of specific age classes will be
oresented 1n a later section of this report.

troat age intormation for the rainbow trout harvest 1s shows 1n
Snowepec ted, average fork length inoreases with each

class.  Age D fish averaged 285 mm, age 4 fish averaged
s averaged 4% mm, age & fish averaged 384 mm, and

in

owth of rainbow trout in Ross
Cothe angler sport harvest.
ttle varlation 1n growib
SLIZRS M3y HMave Caused
Flurtuatiors 10 other age groups. monthly size of age 4 (m=11%)
and age 5 (n=ED) fish Fluctuated a maximum of 3 mm oand 4 mm,

summer . Bge o (a7 fish increased 22 mm
feom July o August, ther de cased 12 mmoin September,  Sample sizes of
age I n=E) and age 7 (nFD) fish are too small to draw any definitive

appeared o exl

Throughout the summer, while small

recopctively, througnout the

conclusions. As mentloned eariler 1n this section, factors that may be
responelble for static and/or negative temporal grosth of speclific age
claszes of fish will be presented in a later section of this report.

Momthly and seasonal lengin-+reguency histograms of angler hasvesited
rainbow trout at Ross Reservolr are shown an Flgure 150 The abscicesa
stale values are standardired o facilitate comparison. Al five
mistograms (monthly and seasonal!l closely resemble the standard normal
curve, and are not centerad around amy predominant fork length interval.,
The I2G-3530 om size group predominates in July, the I30-340 mm group in
August, the T10-320 mm group 1n September, and the 310-320 mm and
SEO0-E40 mm osize groups in Gotoper.  The legal size limit is 330 mm total
length or aporoximately 217 mm fork length.



TABLE 14. Troct and cher length information, by month, from the 1994
sport flaming season at Ross Reservoir.

Fork Length {(mm)

Mom th MNumber Percent Average Mimimam Max Lmeam
RATNBOR
July 183 52 330 267 417
August 162 29 344 280 449
September 40 11 3353 TEE 403%
Ce tober 30 8 22 257 361
Seasnnn 55 100 334 228 447
TeBELE 1D Hainbow trout length information, by age, from the 1994 sport

1
harvest at Ross Heservolr.

Fork Length {mm)

e Numtber Porcent Average Mirmimum Max 1 mwam
Z L i 285 ZZb 314
4 1% = 21 280 1236
il 8z i) 4% 287 381
& 17 7 204 364 449
7 & z 7 i1 458

—-E}i:)—-—



TARE 1&. Average fork length (mm) of rainbow trout, groupec by month
and age claszs, from the 1994 sport harvest at Ross Reservolr.

O5E JUL AUG SEF ocT SEMASON
THREE ¢ rn 4 2 1 1 8
avg 299 300 226 207 2835
FOLER: n &7 20 ig 14 119
avg 321 223 323 20 321
FIvE: m 7 31 g 5 -
aviy z48 31 49 =47 349
S5Ix: m i} 2 4 —— 17
avg 572 294 Re=p e 384
SELEN m =, 4 N 1 a
avg 40 418 ——— 458 417
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1994 Seagson -~ Sex

& total of 111 raimbow trodt weres sampled from the seasonal sport
harvest for sex determinailon, Males constituted 25 percent of the
total sample (n=28), while females accounted for 72 percent (n=83).
Both the south end (n=7%) and north engd (n=3&) samples consisted of 25
percent males and 78 percemt females.

1294 Season — Sexual Maturity

A orandom sample of 74 rainbow trodt from the seasonal sport harvest were
checked for gonadal development (Tabie 7). Mature fish comprised

55 percent of the sample, while the remaining 45 percent were immatuwre.
Males consisted of 4B percent mature and 32 percemt immatures fish, while
the female sample was comprised of 58 percent mature and 42 peroent
immature fish.

Table 18 shows the average fork lemgth and size range of a random sample
of 72 rainbow trout from the seasonal sport harvest., separated by
acress, sex, sexual maturity, and age. The north end sample (n=29) was
comprised of 17 percent mature, and B2 percent immature fish,  The male
sample was composed of 22 percent mature {average lengtnh = 378 mmi, and
wmmature fish (average length = 350 mm). Fifteen percent of
sample were mature (average lengih = 368 mmi, while 83

2rrent were Lmmature (average length = I35 mmo.

ge of mature fish occurred at the south end of the
end.  The soutn end sample (0=47) comprised 81

] percent immature fish (Table 187, The male

uded &7 percent mature {average length = 342 mmi, ang 23

a

ture faverage length = 204 mrs fish,  Eighty-seven percent
e zamclie were matuse fish (average lengtn = 330 mm), while
were immature (averags length = 307 mmo,

- Additional Dats

wroent of the 1nterviewed anglers thaet were flshing for
ralnbow Traut during the 1994 sport fishing season at Hoss Reservolr
t gatching a fish (Figure 1491, The remalining anglers

i : S trom one Lo thirty-one fish.
Fignty-two peEroent of Lhe anglers were unsuccessful 1n harvesting a

I raimbowe trout, while the remaining anglers harvested one (1%,
7 i=n. Two anglers (1llegally) harvested four
Lhoand five (10 filsh, respectively. during the 1994 season.

Very 4ew of the three remaining species of {rout and char were caught
and/or harvested by interviewsd anglers during the season (Figure 15).
Nirmeteen anglers caught one (1%, ang three anglers caught two (<170
Oily varden/bull trout char, one of which was {(illegally) harvested,
Two anglers each caught one cutthroat trout, none of which were
Parvested. Three anglers caught one ((1%), and one angler caught

Q.
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TaRLE 17. Rainbow trout length information, grouped by sex and

maturity, from the 1994 gport harvest at Ross Reservolr,

Fork Length (mm)
Sex Maturity N “ Avg Mim Max
Male Mature 10 48 349 312 381
Immature 11 ) 333 27 374
Femgle Mature 31 38 I3 RN {04
Immature 22 z P43 297 364




TABRLE 15, Rainbow trout age andg ler
arga, sex and
Heservoir,
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two ({1%) pasterm brogk trout (chari, none of which were harvesied.

1994 Sgason ~ Dolly Varden/Boll Trout Char

No dolly varden/bull frout char were measared for (possible future)
specles classification curing the 1994-95 study at Ross Lake. Harvest
ot dolly vargen/bull trout char 1¢ prohibited under a statewlide
restriction implemented at the beginning of the 1994 ssason

(Appendix 1,

Hydroaooustic Survevs

1
"+
(e

surveys were conducted on Ross Lake on April 22

Four hydroacoustic
FPa. A tmtal of 222 fish were recorded for the four
1ndg

e

and fApril 23,
SUrvevys, resul in an average of 56 fish per survey (Table 15/,
Index counts varied as much s 2279 peroent DeIweEsn Surveys. Fancglrg from
I8 to §7 fish per survey., & large difference occurred between the
tish recorded Detween mormiing and afternoon surveys
LA average = PMoaverage = 190,
for the four hydroacoustle surveys are gilven in
the assumptlion thail percent Spenies goourrense in
nothe reservolr, ralnbow

Population

flertn Sner 18t OUCUrrence

CoTat 1
Trowt oopualat timates for the four surveys ranged from a high of
115,429 <1s o OF 40,3950 The total reservolir ralnbow trout
ated at 72,171 & 12,487, while the total combimed
CErout marg poouliatlon was estimated at 72,730 * 13,387,
’

-

L0 opercent of both estimates, indicaeting
mEiimates Should also be viewsd with caution +or
s

o
)
13
Z
)
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¥
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greater percentage of older rainbow trout In the 199094 harvests than
im previous studies (Table 257, The 1990 harvest consistec primarilly of
age 3 (47 percent) and age 4 (32 percent) fisnh, while the 1991, 1991,
and 1994 harvests comprised mostly age 4 (48, &1, and 51 percent,
respectively? and age 3 (43, 29, and 35 percent, respectively) fish.

The 1993 harvest consisted mostly of age © (48 percent) and age 4 (33
peroent) fish. This is in contrast to earlier years, when small numbers
of age 1 ard large numbers of age 2 fish were present in the harvest.
Except for 19806, when age T fish comprised the majority of the harvest,
age Z fish were the age class harvested in greatest numbers by anglers
prior fto 1990. Johnston (1989 attributes the increase in percentage of
clder age classes {(age 3 and age 4) in the harvest from the early 1970's
to the mid-1980"s to anglers targeting older Canadian Skagit River
rainbow trout (that enter the reservolr fishery in June and againm in
September and October) at the north end of the lake, and to selectively
"high-grading” their catch to retain the largest and brightest rainbow
trout (predominantly age 3, immature females).

The ratio of age 4 to age I rainbow trout also increased from previous
vears (Table D57, The 1990-94 age 4:age 3 harvest ratios wers 68, 950,
1,325, (no age 2 fish were sampled in 1993), and 1700 percent,
respectively, compared to £7 percent in 1971, 21 percent in 1972, 21
percent in 1573, 45 percent in 1983, and 48 percent in 1986, The
1Z2=1nch minimum size restriction i1s designed to increase the percentage
of age 4 and olger age classegs of rainbow trout harvested., This appears
to nave ocourred from 1990-94, with 43, 95, P4, 100, and 97 percent of
the harvest comprising age 4 and older fish, respectively. Sexual
maturity and spawning or post-spawning of Ross Lake rainbow trout ocours
primarily at age 4 for females (age 3 for males), generally before
operning day of the fishing season (July 1). Theoretically, fish should
ther be able to spawn at least once before becoming available to the
fiahery,

Length

The average size of most rainbuow trout age classes declined amnually
during the study, although the mean size of a few older age classes did
ncrease 1n 1994 (Table 26 and Figure 20/, From 199094, the average
zize of age I to age o fish declined 41 mm (1990-92 and 1954 only),

19 mm, and 3 mm, respectively, while age & fish increased & om. The
norease 1N size of most age classes from 1993 to 1994 could indicate
increased food resources and/or decreased population density.

Sexual Maturity

A fairly large proportion of the rainbow trout harvest was composed of
immature fish during most years of the 1990-94 study (Table 27/, The

only exceptions cocurren during 1992 and 1993, when only 23 and 3
percent of the fish harvested were immature. (It should be noted that
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TABLE 25. Percent age class contribution® of rainbow trout to the
197173, 1985-8&, and 1920-94 seasonal sport harvest at Ross

Reservoir.
Percent of Season Harvest

Age 197% 1972 1973 1985 1986 1990 1991 1992 1993 1994
2 55 47 &2 I 28 1C ¢ O 9] ©
> 26 39 25 29 40 47 5 4 O 3
4 7 g & 13 19 I2 48 =31 33 S1
S 1 = 1 4 4 10 43 2% 48 I3
& O O o 1 1 1 4 15 7
7 C 0 O o} 0 <1 o <1 5 X

~-ishing regulations differed between 197173, 1985-84, and 1990-%4.
Ses JoMnston (1989 and Sppendix 1.
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TABLE 26, Seasonal rainbow trout age and length data* from the 1983-86
and 1990-94 sport harvests at Ross Reservolr.

Fork Length (mm)

Year Age N Avg Min Ma x
1983 2 216 260 183 337
3 169 302 207 369
4 76 334 275 378
5 23 347 307 384
& S 394 374 424
7 0 — — B
1986 Z2 207 237 157 328
3 251 302 218 380
4 144 333 286 403
3 32 349 295 323
& 3 380 D 409
7 0 - - e
1990 2 35 313 270 330
z 172 IZ 271 370
4 113 339 300 450
! 36 352 300 400
& = 368 320 25
7 1 380 80 330
1991 2 O - —- -
z 15 310 292 332
4 145 323 301 371
5 12 350 315 385
& 13 378 325 411
7 e S —_— —
1992 2 < e e -
3 12 308 250 318
4 167 324 295 370
5 7 343 306 373
= 14 3466 340 402
7 1 365 3635 365

mbqw



TARLE 26, (Continued)
Fork Length (mm)
Year Age N Avg Min Max
1993 2 0 _— - —
3 0 — - —
4 13 323 31z 333
S 19 331 318 346
& & 02 340 361
7 2 395 374 375
1994 2 O ——— - -
3 B 285 226 Ii4
4 117 321 280 336
5 82 349 269 381
& 17 384 3464 449
7 8 417 I8! 438

*Fishing regulations differed between 1985-846 and 199094,

Johnston

(19g%)

and Appendix 1.

See
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TARE 27. Percent immature rainbow trout sampled, by age, from the
1990-74 gport harvests at Ross Regervoir.

Percent Immature=

Year Age 2 Age 3 fAge 4 Age 5 Age & foge 7 Total
1990 85 83 &2 38 0 —_— 70
(73 (33 (37) {13 1y - (1119

193 e 80 &2 B Q e e 952
————— (10 (34} (39) (1) ———— (84,

199z - 30 26 19 O G 23
mmmmm (2 (580 (3&) {3 (13 {100)

1995 e e 0 & G 0 3
MMMMMMMMMM 8 (141 =y (2 {323

1994 —e——— 100 44 44 33 o 44
~~~~~ 23 (417 (24) (33 (2) (72)

~Sample si1ze 0f each age class given

in paremtheses,

....67..



the 1993 sample size was approximately one-third smaller tham in
pgrevious years!. Thus, the 13—-inch minimum size restriction did not
appear to completely protect immature fish during the study. However,
the total percentage of immature fish harvested (all age classes
combined) declined markedly from 1990-93, then increased substantially
in 1994, Population density and/cr environmental factors are probably
influencing age at maturity, which in tummn directly influences the
percentage of immature fish cccurring in the harvest.

Population Size

Ross Lake rainbow trout mark—recapture population estimates from the
garly 1970's are substantially higher than hydroacoustic estimates
conducted during the present study (Table 28). Mark-recapture studies
estimated reservoir rainbow trout population sizes of 153,580, 206,185,
andg 191,480 fish in 1971, 1972, and 1973, respectively. These estimates
are much larger than the 1991-93 hydroacoustic estimates of 19,733,
37,080, 59,320, 48,812, and 72,191 fish, respectively. A possible
explanation for this large discrepancy 1s that mark-recapture efforts in
the early 1970 s may have focused at stream mouths, where fish
concentrations are typically high. In contrast, hydroacoustic surveys
conducted on the reservolir between December 1970 and June 1973 ranged in
size from 26,000-20,000 fish with a mean of 49,000 (Thorne 197&). These
estimates range and average lower than 1995 hwydroacoustic estimates
{Taple 20). (The 1973 estimate of 31,000 rainbow trout listed in

Table 28 i1s the only year that a gpecific hydroacoustic date and
gstimate were reported).,

The 1991-93 hydroacoustic estimates suggest that the reservoir trout
population has increased approximately 88 percent, &0 percent,

16 percent, and 3 percent annually over the past five years (JTable 25
and Figure 217, In addition, the 1799 estimate is approximately forty-—
sever percent larger than the 1973 mydroacoustic average. (1t should be
noted that the fairly large confidence intervals associsted with the
1991-9% hwdroacoustic estimates should be treasted with caution, while
any future measurements should incorporate a larger number of sample
transects to reduce variance associated with the estimate). Catch rate
information also tends to support an increase in the reservolr trout
popuiatiorn, Overall HPUE shows a slight decrease from 1990-94 of 0.12,
0,10, .11, ©.10, and 0.08, respectively (Table 22, while [PLE
indicates a corresponding increase of 0.3% (Looff 1992a), 0.37 (Looff
1992a7, 0.43 (Looff 1994b), 0.55 (Lootf 19959a), and 0.&63 (Aopendix 12).
Overall 1993 and 1994 CRUE are also larger than the 1971-72 and 198586
HPLE of .48, 0.82, 0.33, and 0.41, respectively. {(The 1993 and 1994
overall URPLE estimates are used for comparison with the overall 1971-72
and 1985-84 HPLE estimates, since 1993 catoh would be roughly equivalent
to 1971-72 anc 1985-86 harvest). This suggests that expanding numbers
ot younger (non-harvestable) age classes (age 2 and age 3) may be
oCCurring in the reservolr.

_C!B_



TARE 26, Population estimates of Ross-—Skagit system rainbow trout In
1971-73, and 1991-93.

Year Estimate F5v. Cl Method Source

1971 153,580 *+ 33,317 Mark—Recapture Jobnston (1989
1972 204,185 * 31,685 Mark—Recapture Johnston (19893
1973 191,480 + 20,729 Mark—Recapture Johnston (1989}
1973 31,000 - Hydroacoustic Thorne (1974}
1991 19,733 * 6,309 Hydroacoustic Loaft (1992a)
1992 37,080 * 10,636 Hydroacoustic Looff (1993a)
1952 59,220 + 12,095 Hydroacoustic Looff (1994
1924 &£8,812 * 17,329 Hydroacoustic Loofd (199952)
1995 7,191 + 13,487 Hydroacoustic

e estimate. Ses text for explanation.
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Spawning Surveys

Spawning suwrvey data conducted on selected tributary streams of Ross
Reservolr from 1991 to 1994 show an increase in the number of spawning
rainbow trout (Table 29). Spawning numbers increased from a total of
120 fish in 1991 (n=8 surveys), to &0, 1,294, and 1,36F fish in 1992
(n=7 surveys), 1793 (n=7 surveys!, and 1994 (n=6 surveys), respectively
(instream counts only). However, this is still well below a single
estimate of 2,500 to 3,000 fish that were observed spawning in Roland
Creek by a National Park Service employee on June 13, 1986 (National
Park Service letter from Gary Mason to Washington Department of Wildlife
area fisheries biolpgist Jim Jobnston). Excessive and prolonged spring
and early summer runoff during 1991 may have prevented most fish from
ascending tributary streams to spawn that year, as well as reducing
survival of any eqgs that may have been deposited. However, very fow
fish were observed milling off stream mouths during the 1991 surveys,
suggesting & depressed ralnbow trout spawning pomdlation,

ALl five tributaries recorded increases in numbers of Spawniing ralnbow
trout from 1991 to 1994 (Table 2%9). Roland Ureek recorded the largest
number of {instream) gpawners during all four amnual surveys, and 1s the
best index stream based on spawner use, flow, avalilable spawning
hatitat, and accessibility. Dry Creglk is anpther exgellent index stream
that should continue to bes Included in future surveys. As well as
recording the second highest spawer totals, Dry Creek registered the
greatest percentage increase (4,790 percent! over the four yvear survey
period. Prerce and Thursday (Creeks also recorded marked spawning
ncrsases, even though total numbers remaim low due to migration
barriers iocated near the mooth of each tributary., Total (instream)
numbers on Lightning Creek are difficult to determine due to stream size
and flow. In addition, a substantial number of fish probably spaws 1n
the lake immediately adljagent to the stream mouth.

Arialysis of data collected from the (990-91, 199192, 1992-F3, 1993-94,
and 1994-93 recservoir studies at Ross Lake indicate that the rainbow
trout population iz beglimming to recover from the effects of past
overtarvest, A final management report outlining steps to protect and
enhance the reservoir fishery will follow this report, pending
consultation with appropriate adminigtrators within the North Cascades
National Park Service, British Columbia Ministry of Environment, and
Washangton Department of Fisn and Wildlife.



TABLE 29. HNumber of spawning rainbow trout observed in selected
tributaries of Ross Reservolr from 1991 to 1994,

Number of Raimbow Trout=e

Tributary 1991 1992< 1993< 1774
Dy 8 (8 155 1267 345 (305 £3& (3B
Lightning 21 (0) 1554 (29) 9E3 (15 &04 (4
Pierce = (25 30 (3G 5 (423 137 (27
Roland 167 (107) 597 (847 1012 (897) 1067 {9265
Trdrsday > (3 &4 (28) 49 (35) 35 (223
Total 176 (120 2800 (&6 2464 (1294) 2279 (13&%)

“Lounts include fish observed milling in the immediate vicinity of mouth
to wpstream migration barrier. (Counts from drawdown elevation to
upstream migration barrier {(instream counts only!) given 1n parentheses.

2199}

it

eight surveys,

21992

i

Seven SWUrveys

F1IHTT = seven surveys

it

=194 SIXK SUFVEYS
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APPENDIX 1. Sumnary of 198%-1994 Ross Leke fishing regulations.

1990-1994
Washington State British Columbia
Seasor: G7/01 - 1G/31
Catch limit: three
Size limit+=: thirteen inch minimum Same as

size for all species®
Washington State

Fossession limit: Six

Oesr restriction: mo balt
single barbless hooks

1989
Washington State British Columbia
Seasor: O&/17 - 10/31 07/01 ~ 10/31
Catch limit: eight Fonar
Sroe limite: Mo more than three

over 14 inches
Fossession lamit: 2ight four

Oegr restriction: nene nomne

“Size limits measured using total length in both Washington State and
British Columbia.

=“Dolly varden/sbull trout char protected in 1994, twenty—inch minimum
size restriction in (992 and 1993,

1994 seasom only.

=Size limits were measured using total length in Washington State, and
fort length in British Columbia.
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AFPFENDIX 2, Creel and effort sampling schedule for the 1994 sport
fishing season at Ross Reservoir.

Work Period Effort Count
Month Day= Davtype®™ Start Finish i 2
July 1 CD 1000 1800 1400 1700
2 WE 1200 2000 1500 1700
4 WE OL00 1400 1200 1400
14 WD 1200 2000 1500 1600
15 WD 1300 2100 1800 1200
16 WE 000 1700 1100 1300
22 WD 1300 2100 1300 1600
23 WE Q700 1900 1000 1200
24 WE Q600 1400 1200 1300
27 WD 1000 1B80OO 1400 1600
=8 Wi 1300 2100 1600 1700
s WD OL00 1400 080G 1000
August a WD 1100 190G 1200 1300
= iy 1100 1200 1800 1&00
& Wi OR300 1600 000 1000
G Wb 1200 2000 1600 1800
10 Wi 0700 1300 1000 1100
it WD O700 1900 1100 1300
14 Wi QP00 1700 1400 1600
19 WD 1000 1800 1300 190G
i& WD O7 00 1300 1000 1100
20 WE 1000 180G 1400 1300
21 WE 1100 1900 1100 1300
2Z WD 100G 1800 1300 1400
September A WE 1000 1800 1600 1800
4 WE OF00 1700 1300 150G
o Wk 000 1600 0800 1100
1& WD 1000 1800 1300 1900
17 WE 1000 1800 1300 1300
18 WE Q0O 1700 1300 1500
21 W 1100 19200 1600 1700
22 Wl 1000 1800 1600 1706
23 Wi Q200 1700 QP00 1100
2 W 1100 1900 1400 1500
s WD 1100 1900 1700 1800
29 Wi OO0 1700 1300 1500

s T e



APPENDIX 2. (Contimued)

Work Period

Effort Count

Mot Day= Daytype® Start Finish 1 2
Cc tober 2 W Q200 1700 1400 1600
3 WD 1000 1800 1100 1300
4 WD QF00 1700 1300 1600
10 WD 1000 1800 1600 1700
11 WD OR00 1700 1000 1300
12 WD 0900 1700 1000 1100
15 WEE 00 1700 000 1100
16 LE 1000 1800 1100 1200
17 WD QP00 1700 0200 1100
23 WE 1000 1800 1600 1700
24 WD 1000 1800 1400 1300
25 WD 000 1700 1100 1300

*Two holidays, July 4 (Independence Day! and September 5 (Labor Day),
were treated as weekend days, even though they were observed during

micwesk 1 1994

=0D=opening day, WD=weekday, WE=weekend day.

(aoe text).



APPENDIX 3. Estimated monthly and seasonal angler effort by daytype in
the Ross Reservoilr sport fishery, July 1 to October 31,

1994,
Mear Hours Total
Momth Daytype Angler Hours= Fished per Day® Amaler Dayss
Jul Opener 1073 (o)) 4.11 261
Weekday 4320 {103) .70 1166
Wepkend 7158 (344) 3.47 2061
Total 12590 (1273 T.60 3489
fug Weekday 4983 (270 2.08 1615
Weskend 2065 {131 3.30 =Y
Total 7030 (1980 .14 2241
Hen weekday 2743 (145) 4.20 &34
Weekend 2992 (1879 .49 85
Total 9735 (111 z.79 1512
Got Weekday 20735 (14680 4.42 a70
Weelend 788 (723 3.16 249
Total 2863 {113} 3.98 719
Her Opener 1073 (O} 4,11 261
weekday 14102 (912 I.61 905
Weekend 13003 (1212 3,43 794
Total 28177 (715 I.54 79O

=Ninety-five percent confidence i1nterval of estimated total angler-
Nours giver 1n parentheses.

=Mean how's calculated using data from all anglers, including those that
irgicated they had not fimished fishing for the day (see text!.

“Taotal angler days = angler hours/mean hours fished per day.
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APPENDIX 4. Estimated momthly and seasonal angler effort by lake zone®
irn the Ross Reservolr sport fisbery, July 1 to October 3i,

1994,
Mean Hours Total
Month Daytype Angler Hours® Fished per Day® Angler Days®

Jul 1 Rby 1656 (12 .84 432
2 Bowv 2388 (1&) 4.59 20

3 Dev 1184 (15 5.38 220

4 L1t 1282 (14 4,57 281

5 Lbwv 1332 (1é .17 420

& Hoz 3724 {237 2.88 1294

7 Can 2501 (183 Z.561 P57

Total 14066 (163 .41 4124

fTtal 1 Rb HEC () 3.05 194
? Hbwv 1927 (14) 3.79 513

3 Dev 427 () J.b2 118

4 { it 315 (&) 4,00 78

3 Lbv &40 (11) 335 191

& Hoz 1135 (1) T.00 X7

7 Can 2488 (18) 2.77 H99

Total Fars! 8 317 2371

Sep 1 Rby 414 (123 LS 1Z4
= Bov 1265 (14 2.59 il

Z Dev 02 (15, 5.9 153

4 Lit 373 (8 4.58 81

5 Lbwv 514 (11 4,02 128

& Hoz 1298 (183 4,18 310

7 Can 1208 (14) z.89 418

Total 5977 (8 3.81 1568

Oct 1 Rby 552 C1o 3.21 184
2 Bbv B&0 (1) 4,20 200

X Dev 349 (8 5.95 3

4 L1t 212 (11 6,148 34

5 Lo 101 (8) 7.50 13

& Hoz = (12 3.71 203

7 Can &7 (4 1.50 45

Total 2932 (&) .92 747

San 1 Roy 3252 (3 .48 S35
Z Bbwv &5442 (10 4.05 1592

Z Dev 2861 (%) 3.17 53

4 1% 2180 (8 4.99 475

3 Lbv 2588 (S 3.44 753

& Hoz &F08 (1% .16 2184

7 Can L2264 (123 2.70 2318

Total 3049¢& (&) 3.44 88310

=See Faigure 3 +or location of lake survey zones.,

Ninety—five percent confidence interval of estimated total amgler-
hours given 1n parenthecses.

“Mean nours calculated using data from all anglers, imcluding those that
imdicated they had not fimished fishing for the day (see text).

ATotal angler days = angler hours/mean hours fished per day.



APPENDIX 5. Estimated monthly and seasonal angler effort by access
area* 1n the Ross Reservolr sport fisbery, July 1 to
October 31, 1994.

Mean Hours Total
Mormth Davytype fngler Houre® Fished per Day= Angler Dayse
Jul Resort &510 (293 4,48 1452
Hozomeen 5055 (338) 2.90 1741
Canada 2501 (160} 2.&1 PS7
Total 140646 (153 .39 4150
AUy Resort I238 ) 3.92 LD
Hozomeen 1773 (F7 3.04 581
Camada 2468 (163 2.77 8299
Total 7S21 (71) 3,13 2404
Sep Resort 2955 (&57) 4,14 715
Fozomesn 1814 (205) 4,14 438
Canada 1208 (839 2.8B% 418
Total SR77 (79 3.81 1570
Dot Resort 2012 (124) 4,11 489
Hozomeen 8575 (87} 3.81 2248
Carnada &7 (%) 1.90 45
Total 2952 (4F) 3.87 758
Serm Resort 14735 (97 4,12 581
HOz omeesn G497 f1imn .18 2983
Canada &264 (67 2.70 2z18
Total A& (55 3.43 8e8s

*See Figure I for location of access areas.

Phiinetv—five percent comfidence 1nterval of sstimated total angler—
Rours given 1n parentheses,

=Mean hours calculated using data from all anglers, including those that
indirtated they had not finished fishing +or the day (see text),

“Total angler days = angier hours/mean hours fished per day.



APPENDIX &, Estimated monthly and seasonal mean captures per hour for
rainbow trout by davivpe in the Ross Reservoir sport
fishery, July 1 to October 31, 1994,
Rainbow Trout Captures per Hours
Momth Daytype LS Harvested Released Total

Jul Cpener 83 L1170 (,0013 1.023 (.02 1,140 (.003)
Weekday 247 L7200 (,000) L4940 (L.000) LT L0000
Weekend 347 L0930 (L.000) LTEL L0000 L8355 (,000)
Mean LOETF (L000) L7720 (.00 B2 (.000)
Aug Weekday 292 L0822 (.000) LAB0 0 (L000) 362 (.000)
Weekend 207 L0970 000 647 (,001) 744 (,001)
Mean L0BF 0 (L0000 L3520 (L0000 LE41 0 (L000)
Sep Weskday 1Z2 LOES L0000 L3740 (.00 L4370 (L0010
Week ord 253 LOS1 L00 S8 L0000 LAZE (L000)
Mear L0586 (L0000 LETB O (L00 LA34 0 (.000)
ol Wi gay 131 L8700 VA2 L0010 L8473 (.00
W e 114 LT (IN.¢.0) LS00 (L0061 .56 L0010
Mean OB L0000 79 L0000 L4351 L0000
Sen Dperer = 117 (.00 1.023  £.002) 1,140  (,003%)
Weesikday 802 065 (L0 L5160 (L0000 38D (L0000
hipekend 17 7S (L000) 37D L000) B4 1L.00M
Mear 0768 (.000) D72 .00 L5488 (.00

=Ninety-{ive percent confidence Interval of estimated mean captures per

hor glven in parentheses,

Phumber of anglers surveyed.

_82_.



APPENDIX 7. Estimated monthly and seasonal mean captures per bour for
rainbow trout by lake zone® in the Ross Reservolr sport
fishery, July 1 to October 31, 1994.
Rainbow Trout Captures per Hour™
Month Zoeme N= Harvested Released Total
Jul 1 Rby 109 067 (L0000 55 (.001) L6220 (.001)
= Bbwv 145 L0887 (.000) L7248 (.001) 811 (.001)
I Dev o8 L6100 (.000) L5009 (.002) L7000 (L0002}
4 Lit b L0384 (L0001 .oal {.00%) B854 (L0100
3 Lbv 18 L0700 0,005 L7 (L0210 B07 0 (L0230
& Hoz 177 L1040 (,000) 1.047  {.001» 1.151 (.001)
7 Can 140 L1450 (L.O00) 1.036  (.002) 1.1891 (.002)
Mean L0887 (.000) 772 LL000) LBEZ (L0000
Aug 1 Rby 70 088 (L0011 L2670 (.00 DES (.00
2 Bbv 113 L0210 (LO00) L2030 (L0010 224 (.00
Z Dev 34 024 (.001) L1790 (L0035 L2030 (L0003
4 Lit g8 094 (.018) L0094  (,018) 188 (.Q2&)
3 Lov 17 018 (L0022 L4946 (L0111 474  (.012)
& Hoz 85 L0827 (.O00) LBB1 (.00 6535 {.002)
7 Can 172 A1 L0000 1,115 (.001) 1,306 (002
Mear 089 (L0000 LEEZ O (L000) A8l (L0001
Sep 1 Hby 0 LO00 L3100 (L0009 L3100 (L0009
2 Bov 8z LOIT L000) L1900 (.001) L207 (.00
3 Dev I3 036 (L0001 L7400 (003 210 (.003:}
4 it 24 018 (.001) 2649 {.00&) L2820 (.00
o Lbv zZ2 LOZT (L0001 245 (L0100 271 (.01
& Hoz &8 09 ¢ .000) LAET7 0 (L007) L0086 (L,002)
7 Car 126 145 (.000) LEST 0 (L0010 LI99 0,002)
Mezar 05s (L, 000) 378 (.00 434 (.,000)
Cot 1 Rby &1 L0150 CL000) L1848 (,001) L1990 (.001)
Z Bbv S L2200 140 (.00 L1400 (.001)
3 Denv z LOTE (002 274 (.0047 L3100 (L.005)
4 L1t 7 O 209 (.05 L2090 (.051)
5 Livv z O&7 L4245 200 (.424) .2h7  (.B47)
& Horz 77 140 (.001: B2 (L0003 269 (003
7 Lan 17 oy N L OO0 OO0
Mean SR (.00 79 (.000) JA431 0 (.000)
Sen 1 Rby 270 .04 (L0000 J384 0 (L0000 LA30 0 (L0000
2 Bbv 396 044 (000 LA0s (L, 000) 450 (.000)
Z Dev 190 044 (,000) L3290 (L0006 I7I L0000
4 L1t &9 QIO CL000) 342 (,0072) L3720 (.002)
3 Lbv 55 O57 0 C.000) A28 (.002) A4 (L0008
& Hoz 407 L0940 (000 788 (,000 Ba1 (.000;
7 Can 455 S1EG (U000 LEIZ (L0000 1.092 (.00
Mean JOTE S (L,000) L7200 L.000) 648 (L,000)

“See Figure I for location of lake survey zones.
=Ninety—+five percent confidence interval of estimated mean captures per

hour gilven in parenthesss.
“Number of anglers surveyed.



APPENDIX 8. Estimated momthly and seasonal mean captures per hour for
rainbow trout by access area® in the Ross Reservolr sport
fishery, July 1 to October 31, 1994,

Rainbow Trout Captures per Hour®

Morth Jdw al=) Ne= Harves ted Released Total
Jul Reoort e L0720 1.000: A28 (L0000 LBFT 0 L.000)
Hozomeen 203 LOFT O 0L,000) LPET (L0010 1.060 (.001)
Canada 140 145 (.000) 1.036  (.002) 1.:181  ¢,002)
Me2an L0887 (,.000) L77E LL000) LBED .000)
Aug Resort 217 L0320 (L000) 2185 (.00 248 (.000)
Hozomesen 110 L0730 (L0000 L9320 (L0011 LB0TO (001
Canada 172 L1210 (L0000 1.1185 (.001» 1.306  (.002)
Mear 089 (.000) L0832 (.000) 641 (L0000
Sen Hesort 173 L0210 (.00 J193 0 (L0000 L2148 (.000)
Hozomesn 86 L0350 (L000) L0200 (.00 L3370 L0002
Canada 126 L1846 (.000) B3 (L0010 L7990 (.00
Mean LUDE (.00 L3780 (000 LA34 (,000)
Oct Reoort 151 L0140 (L0000 L1740 (000 208 (,.000)
Hozomeen 77 L1410 (L.0013 B25 0 (L0037 967 (1,003

Canada 17 Q00 Re.u. . 000

Mean L0820 (L0000 37 (L0000 L4310 {L000)
Sem Resort 871 LOAT L 000 LI L0000 LAls 000D
e oy L7 & LOET7 OO L73DE (L0000 839 (.000)
Canada 435 L&D OO P32 (L00O 1,092 (.,000)
Mean LOTE L0000 B72 0 (L0000 6488 (,000)

*See Figure I for location of access areas.

=hNinety—+five percent comfidence interval of estimated mean captures per
hour girven in parentheses.

=hNumber of anglers surveyed.



APPENDIX 9. Estimated monthly and seasonal mean captures per bour for
dolly varden char by daytype in the Ross Reservolr sport
fishery, July 1 to October 31, 1994.
Dolly Varden Char Captures per- Hour*
Month Daytype NE Harves ted Released Total

Jul Opener g3 G L0300 (L0007 L0030 L0000
Weeskday 247 O 003 (L000) L0030 (L000)
weekend 343 G 00Z (000 L0020 (.000)
Mean O LO02 (.000) LOO2 (L0000
Aug Weekday 292 O 004 (.000) 004 (,000)
Weskend 207 Q L0070 L0000 LOO7 0 L0000
Mean 6] LO0E  (L000) L0086 (000
Sern Weekday 132 L0022 (000 L0090 (,000) L0110 (.000)
ik emd 253 O o011 (.00 L0011 (L0000
Mean LOOL (L0003 L0048 (L0000 LO0D 0 (L0000
Oct Weekday 131 G CGCL (.00 L0020 (L000)
Weekend 114 0 00&  (.000) 006 (.000)
Meari Q Iz (L0000 L0003 L0000
Sen Opener 3 O LOOZ (L0000 L0030 L0000
Weekday 802 LOOO  (L000) L0048 (L000) L0050 (L0000
Weokend 217 O JXOD 0 1L.000) JOOZ (L0000
Mean SO0 L OO L0048 (L0000 L0004 (L000)

“Nimety—+ive percent considence i1rnterval of

oarenthonos

PO

Hhiumber of anglers surveyed.

=

Sluee In

estimated mean captures per



APPENDIX 10, Estimated monthly and seasonal mean captures per hour for
cutthroat trout by davtype in the Ross Reservolr sport
fishery, July ! to October 31, 1994,
Cutthroat Trout Captures per Hour™
Month Daytype N Harvesisd Released Total
Jul Opener 3 O o] G
Weekday 247 ] O v}
Weekond 343 O O O
Mean O O ¢
A wWeekday 292 G O 0]
Weekend 207 O 0 O
Mean O O O
Sen lweplkday 132 QO Q O
Wee end 253 O O v
Mear O O ¢
Oot Weekday 1 O L0030 (L0000 OO0 (.000)
Weekend G 9] o]
Mear G L2020 CL000) L0020 (L0000
San Opener 83 O O O
Weekday BoZ 0 LG (.00 L0011 (L0000
Weekend 217 O O Q
Mean r 000 (L0000 L0000 (L000)

*Ninety-five percent comfidence interval of estimated mean captures per

howr given in parentheses.

Phgmber of anglers surveyed.



APPENDIX (1. Estimated monthly and seasonal mean captures per bour for
eastern brook trout by davitype 1n the Ross Reservoir sport
fishery, July 1 to October 31, 1994,

Eastern Brook Trout Captures per Hour=

Momth Daytype = Harvested Released Total

Jul Upener 23 9] ] ¢]
Weokday 247 O 0 O

Weekend 343 0] L0030 L0000 L0 (L000)

Mear 0 L0 (L0000 001 (L0006}
Aug Weekday 292 O G 0
Weekend 207 O ) Q
Mean C o Q
Se Weekday 132 O G Q

Week end 253 O L0020 CL000) L0020 (L000)

Mear: O 001 (L0000 L0001 (L0000
Oct Weskday 131 O Q 0
Weekend 114 O G QO
Mean O 0 O
Sem Openetr HE G v Q
Weelday 8oz O O G

Weekend Q17 0 JO0Z 0 L0000 LO0Z 0 (L0000}

Mear: O SO0 U000 L0011 (L0000

=Ninety-five percent confidence interval of estimated mean captures per
howur gliven in parenthesss.

Phumber of anglers surveyed.

_67..



APPENDIX 12, Estimated monihly and seasonal mean captures per hour for
all trout and char species by daviype in the Ross
Reservolr sport fishery, July 1| to October 31, 1994.

Trout and Char Captures per Hour®

Mot Daytvpe NP Harvested Released Total
Jul Opener 83 L1170 (L0011 1.026  (.002) 1.143  (.003)
Weekday 247 L0720 (.000) LAGT O (L000) L7700 (000
Weekend 343 L9500 (L0009 LTES S 1L,000) JB6U (.00
Mean LOBT O 1L000) 76 1L000) LBE6S (L0008
Frug Weekday 298 LOEZ (,000) 484 (.00 DY (.000)
Weerk e 207 L0570 (L0000 L6355 (L0010 LS (.00
Mean OB (,000) L2558 (.000) LE47 0 (L000)
Sep Weekday 2 LO0D (L 000) L5830 (L0011 A48 (001
Week emd 2573 L0512 (.00 34 (,000) L8730 (L0000
Mean LDE L0000 384 (L0000 LA40 (L 000)
Ur Weskday 131 JOAT 006 T4 (,001) L4810 (L0001
Weakend 114 061 {000 L3305 (L0010 P Sty (LO01D)
Mean L0900 L0000 LEBE (L0000 LB3E7 0 L0000
San Opener B3 LT 00D 1,026 (.002) 1.143  {(.,003%)
Weskday 802 LO&T (L o0 LD22 0 1.000) LIR0C L000)
Week erid 17 LO7Y 0,000 L0800 {.000) L6595 (L0000
Mean LOTE (LD L5770 (L0000 LOD3 (L0000

=Ninety-five percent confidence interval of estimated mean captures per

hour given i1n parentheses,

Shiumber of anglers surveyed.



APPENDIX 17, Monthly and seasonal ectimates of rainbow trout captured
by daviype i1n the Ross Reservoir sport fishery, July 1 to
October 31, 1994,

Rainbow Trout Captured=

Momth Daytype Harvested Released Total
Jul Opener 126 (12 1097 Y 1223 {4)
Weekday 12 (2] 2955 (207 3310 (22)
Weekend &7F (7 5444 (960 6123 (63D
Total 1116 (33 P33T (43 104656 (47
A Weekday 40 7 2383 (40} 2792 (47
Weskend 200 (%) 1337 (20} 1537 (23
Total &EOF (&1 I720 (373 4328 {(83%)
Sep Weekday 1732 {4 1025 {23) 1199 (273
ek ene 153 (2 1129 (183 1292 (213
Total T2é (3 2165 (20 2491 (23]
Dot Weekday g7 (45 890 (33 284 {36}
wWeekend ag (1 254 (7) 2684 (8}
Total 145 (3 1125 (22) 1270 (29)
Serm Cpener 124 (1) 1097 (3 1222 (4)
Weekday Bl {45 7295 (34) gze7 (38
Weekend 1079 (4} 8154 313 F2I5 (251}
Total 2194 49 165489 (33} 183745 {38

=Ninety-five percent confidence interval of estimated captures given In
parentheses.



APPENDIX 14, Monthly and seasonal estimates of rainbow trout captured
by lake zone* in the Ross Reservoilr sport fishery, July 1
to October 31, 1994,
Rainbow Trout Captured®
Momth Zone Harvested Released Total
Jud 1 Rby 111 {3 918 (L3 1029 (24)
2 Bbwv 208 (3 1729 {44} 1937 (507
3 Dev 72 (%) &3 (41) &75 {45)
4 Lit 43 (4) L8O (53 723 (579
5 {bv ] (117 = {100 1075 (109
& Hoz 388 (123 3897 (127 4285 {140}
7 Can 362 (12} 2972 (8F) 2934 (101)
Total 1277 8’ 11400 (&89 12677 (78)
Aug 1 Rby 33 (2} 158 (7 191 (%)
2 Bbv 41 (1) 391 (11) 431 (12}
S Dev 10 (17 7 (&) 87 (&)
4 Lit 29 (5 2 (3 59 (10
S Lbwv i1 (27 72 (303 03 (31)
& Hoz G4 {4) a57 (28} 753 (32
7 Can 475 015 2774 {89 3250 (104)
Total 6574 =) 4380 (32) 5074 (37}
Sen 1 Rby Q 128 (223 128 (Z2)
2 Bbv 22 (13 241 (1) 263 {133
3 Dev 32 (4 157 (18 190 (22}
4 11t 7 (17 8 (%) 105 (%)
S Lbv 2 (27 128 (172 140 (18)
& Hoz =50 (5? &HO7 (95 537 (53
7 Cam 174 (70 789 (333 FES (407
Total 298 (4 2149 (28) 24487 (32)
Got 1 Rby g (1 109 (7 118 (7)
Z Bbwv s 121 (83 121 (87
3 Dev 13 {12 Fé {10) 108 (113
4 Lit O 44 {17 44 (17)
o Lbw 7 (4 20 (3} Z7 (12}
& Hoz 105 (73 &ZT (43 725 (50
7 Can Cr O O
Total 134 (2 1013 (187 1147 (20)
S=n I Rby 152 (20 1313 (1&3 1464 (1eH
Z Bbwv 270 (3) 2481 (24 2752 (273
3 Dev 127 (23 32 {(23) 1059 (267
4 Lt 79 (2) Bo52 {23) 912 (22)
5 Lbw 122 (5 1422 (33} 1545 (380
& Hoz &E37 (9 5787 {74) &423 {85
7 Can 1014 (11) 6133 {65) 7169 (77
Total 2407 (31 18942 (41) 21385 (48)

*See Figuwe ] for location of lake survey zones.

Phinety-five percent confidence interval of estimated captures given in

Darsntheses.



APPENDIX 15. Momthly and seasonal estimates of rainbow troot captured

by access area® in the Ross Reservoir sport fishery,

July 1 to Doctober 31,

Rainbow Trout Captured®

Month Acress Harvested Released Total
Jul Resort 471 (8 4077 {65) 4548 (74
HozOmeen 493 (15 4868 {147) S361 (162
Canada 362 (12 259 (89) 2954 (101}
Total 132 (113 11857 (917 12863 (1013
A Hesort 105 (27 701 (11) 8306 (133
Moz omees 130 (4 245 (1) 1075 {35
Carmada 475 (15 2774 (8% 3250 (104
Total 710 (&) 4421 (33 5132 (41}
Sen Recort &7 €13 571 {H) &34 (7)
Horomeen 5 (5} Z11 (&F) G774 (73
Canada 1764 (7 789 (X% QES (40)
Total 201 49 2271 (283 2573 (32)
Oct Resort 2 €17 IR0 (13 418 (14)
Hoz omeer 120 (9} 704 (50) 825 (59

Canada O o) O

Total 149 (2} 1054 {(22) 1243 {(25)
Der Resort &7 (2 S7I9 (28} &A08 (21>
Oz oM Boé (10 7479 (89 BZ235 (99}
Carmada 1014 t11? 41585 (&b 7189 (77
Total 2486 {7 19372 (50} 21809 {57

=hee Flgure 1 for location of arross areas.

PNinety-+ive percent contidence interval of estimated captures given in

Darentheces.



APPENDIX 16, Monthly and seasonal estimates of dolly varden/bull trout

char captured by dayiype in the Ross Reservoir sport
fishery, July 1 to {ktober 31, 1994.

Dolly Varden Char Captured=

Month Daytype Harvested Released Total
Jul Cpener 0 3 Q) 3 ()
Weekday ¢} 14 () 14 (0
Weekend O 1z (o 12 (O
Tatal O 29 (O} 2% (o
Frag Weekday G 22 (fo)] 22 (O}
et end 0 15 (0O} 15 (O
Total G 7 Q) X7 (O
Sen Weekday 5 () zZ5 {12 30 {1
Meskend 0 2 {0} I Q)
Total 5 (O 2 (0 33 {0
Oct Weekday O 4 (0} 4 (O
Weekend O 4 [§oh] 4 (C)
Total O 8 [Se) 8 ()
Sen Opener G = (O 3 (S 0B]
Weskday 5 Q) &5 {m 70 (O
Weekend £ IS (0D 35 (O}
Totsl 5 (O 103 (G 108 (o)

=Ninety-five percent confidence interval of estimated captures given in
parentheses .,



APPENDIX 17. Momthly and seasonal estimates of cutthroat trout captured
by daytype in the Ross Reservoir sport fishbery, July @ to
October 31, 1994.

Cutthroat Trout Captured=

Momth Davtype Harvested Released Total
Jul Opener O 0] O
Weslkday Q O G
Weskend O O o]
Total o] O O
aug Weelday O o 0
Weekend o o O
Total Q o} O
Sep Weekday O QO )
Weelermd O O G
Total o] O O
Oct Weekday O 7 (O 7 (O
wWeskend 0 G O
Total O 7 (O 7 (o)
Ssn Opener o O ]
Weelkday O 7 (O 7 {Q)
ek emd O O G
Total o 7 (0} 7 o)

=Ninmety—-ive percent confidence interval of estimated captures givem 1in

oarenmtheees.



APPENDIX 1B.

Monthly and seasonal estimates of eastern brook trout

captured by daytype in the Ross Reservoir sport fishery,
July 1 to Octaober 31, 1994.

Eastern Brook Trout Captureds

Mormth Davtype Harvested Released Total

Jul Opener O O O
Weskday QO O O

Weekend O 18 (G iB8 (O

Total G 18 (G 18 (G
Aug Weskday 0] 9] O
Weokend G 0 o}
Total O O 0
Sep Weekday O O 0

Weekend 0 7 () 7 ({0

Total . 7 (O 7 (O
Ot Weeikdday 9 O ¥
Week end O O O
Total 0 ¢ ¢
San Opener ¢ 0 G
Wik day o O .

Week end € 5 (0 25 (00

Total o - (O 23 ()

*Nirety-five percent confidence interval of estimated captures given in
parentheses.

-4 —



APPENDIX 192, Monthly and seasonal estimates of trout and char Ccaptured
by daviype in the Rosse Reservolr sport fishery, July 1 to
October 31, 1994.
Trout and Char Captured=

Month Daytype Harvested Released Total
Jul Opener 124 (1) 1100 (3 1226 {4}
Weeskday 12 (2 3013 (207 3324 (223
Weekend &79 (7 5474 {56) &153 (&35
Total 111é4 {5 9587 (43) 10703 (483
AU Weskday 407 (73 2408 (40) 2814 (87>
Weekend 200 (%3 1552 (23 1522 (24
Total &0F (&) I757 {37 43656 {43)
Sen Weelkday 178 (43 1050 (23 1229 (27
Weekend 153 (2 1189 1183 1302 (219
Total 331 {3 2200 {20) 2230 (2%}
Oct Weekday F7 {4) FOO (335 SR7 (37
Weekend 48 {17} 240 (7)) 288 ()
Total 145 (3} 1141 (22) 1286 (25
San Opener 126 (1} 1100 (%) 1224 (4)
Weskday D& (%) 7368 (34) 8344 (29)
Weeikend 1079 (4 Held (X1) F2F5 (35}
Total (B (43 16684 (324 18885 (30

“Ninetyv—five percent confidence interval of estimated captures given in
oarenitheses,
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The Washington Department of Fish and Wildlife will
provide egual opportunities to all potential and
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Veteran s status.






