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Abstract:

The effects of temperature, ice and fluctuating water levels on numbers of bottom organisms and also
on the abundance and movement of rainbow trout were investigated in a 900 foot section of Bridget
Creek in Southwestern Montana from October 21, 1959 to September 12, 1960» A total of 96 bottom
samples and 27 drift samples was studied. The most abundant group of organisms was Limnephilidae,
Surface ice cover appeared to have no effects on the abundance of bottom organisms except for the loss
of a small number found frozen in the ice at the water’s edge of the stream.

High stream flows during the spring reduced the number of bottom organisms in situ and increased the
number taken in drift samples. Floating surface ice did not appear to increase the number of organisms
collected in drift samples.

The number of marked trout (153) decreased 83 percent over a 10 month period in the study section.
Sixty-one percent of the trout within the study section did not travel more than 150 feet from the
original place of capture. More trout moved downstream than upstream during each month of study.
Trout were observed to move as far as 2 miles upstream from the study section and 55 miles
downstream in the Missouri River. During the spring, summer and autumn, trout were mainly found in
pools while in winter many were collected in riffle areas under surface ice.
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Abstract

' The effects of temperature, 1ce and fluctuatlng water levels on
numbérs of bottom organisms and also on the abundance and movement of
ralnbow trout were 1nvest1gated in a 900 foot sectlon of Brldger Creek in .
Southwestern Montana from October 21; 1959 to September 12, 1960. A total
of 96 bottom samples and 27 drift samples was studled,. The most abundant
group of organisms was lenephllldae° Surface ice cover appeared to have
no effects on the abundance of bottom organisms except for the loss of a
small number found frozen in the ice at the water‘s edge of the stream°
High stream flows durlng the spring- ‘reduced the number of bottom organlsms
in situ and increaséd the number taken in drift samples° Floating surface
ice did not appéar to.increase the number of organisms collected in drift
samples.

The number of marked trout (153) decreased 83 percent over a 10 month
period in the study section. Sixty-one percent of the trout within the
study section did not travel more than 150 feet from the origimal place of
capture., More trout .moved downstream than upstream during each month of
study. Trout wére gbserved to move as far as 2 miles upstream from the
study section and 55 miles downstream in the Missouri River. Dur1ng the
spring, summer and autumn, trout were mainly found in pools while in w1nter
‘many were collected in riffle areas under surface ice.




o
Introduction
Véry few winter fishery investigations have been pohductedAon‘trBuf
streams. Iﬁis fact was recognized by Hubbé and Trautman (1935) and ﬂazzard
(l§4i)a The first éomprehensive study of wiriter conditions on trout and’
trout foods was madé by Maciolek and Needham (1952), Anchor ice and'ifé
effects on bottom organisms was investigated by Brown, Clothier and Alvoid
(1953); O'Bonnell and Churchill (1954), Benson (1955) and Reimers (1957).
| The present study was initiated to determiﬁé the effects of temper—
ature, ice, and fluctuafing water levels on the number of bottom organisms,
and also on the abundance and movement of trout. This irivestigation was
'GQnducted in Bridger Creek, which is a tributary of the East Gallatin River
in §buthwesteih Montana. The first.observatipns were made October 21, 1959
and continued almost daily thfoﬁgh June 5, 1960, after which biweékly ob-

servations were made through September 124 1960.
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Méthods

Ai: and water temperatures were secureq to thé nearest 1% F, with
maximw;ﬁninimum thermometers. Readings were made between 6:30 and 8330
A.M. daily from October through May except for 11 days and biweekly from
June through Séptembers Stregm flows were determined with a velbcity ‘
headrod and turbidities with a Hellige turbidimeter. 'Determination of
alkalinity, dissolved solids, pH and dissvlved oxygen followed staﬁdard
méthods (Welch, 1948)., Trput were marked by tagging.and clipping and were
- collected with a D.C: electric shocker. Stream bottom organisms were taken
with a Surbef square=-foot sampler and drift organisms with a streen 3 fegt

wide (20 mesh per inch).

Description of Area

A section of Bridger Creek was selected for study because it was acf\
céssible at all seasons and was closed to fishing° This sectipn was lo-
cated on-property of the U. S Fish and Wildlife Service Fish GCultural
Station, 5 miles northéast of Bozeman'at an elevation of approximately
4800 feet mean sea levéls The water in Bridger Creek, whibh'is a tributary
of the Fast Gallatin RiVerg originates from runcff and springs on the slopes
of the Bridger Mountains. Three small warm waﬁe; springs with a total flow
of less than one-half gallon per minute are the énly tributaries in the
study sections

The climate of the area is characterized by severe winters with fre=-
quent apnd prolonged periods of subfreezing temperatures and heavy snowfall,

The mean monthly air temperature-was 24,2° F. and the average monthly snow-
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fall was 14.4 inches during the winter of study (November fhr@hthMQrbh)o

The stidy séction of Bridgér Creek was 900 feet in léhgfh with é mean
width of 17 fest aﬁa an averége depth of 15 inéhesg The mean flow during .
the year of study was 35.7 cubic’ feet per second and water velocities were
as gréat as 3.8 feef petr second. There arg numérous riffles and féw deep
pbpls in fhe study section and %hg bottom is composed of sand, gravél and
;hbblga The predominant plants ppideripg the gtreah,igcludgd dense
growths of willowy éhékechérry and rése with dccasibﬁai douglas—fir and
aspens These plants prbyided.abuﬁdént natural cover in most éf the gtudy.
section. Annuél water temperatures ranged frem 32 to 65° F, Turbidity
ranged ‘from 3 to 18 popom. during low water (July-February) and from 45 to
96 pspsm. during high waﬁgr (March-Juné)p | '

During the study period chemical analysis showed the following ranges:
total dissélved solids 205 - 244 poP.ms3 pH 7@6.* 8.,25 methyl purple alka-
linity 175 = 202 p.pem. and dissolved oxygen 9.1 = 119 pepoms’

Agquatic vegétation was limited to small pétches of watercress and cat-
tails in the spring areas. Rainbow trout (Salmo gairdmeri) were cqmmpﬁ.and.

was the most numerous gam'e'fish° .A sma11 number of cutthrgat trout (Saimo -

‘clarki), brown trout (Salmo trutta) and brock trout (Salvelinus fontinalis)
were also presents _Ihelmbttled sculpin (Cottus bairdi) was abundant and

the white sucker (Catostomus commersoni) was present in small numbers,

Tce Conditions -
Observations were made on ice formation and distribution in the study

segtion and also in a portion‘of the stréam 100 ydrds upstream. Ob-
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sefvatidns outside the study section provided a comparison of icé”
. conditions in the two areas. This was deempd desirable because’ a
siall q&éntity §f felatively wefm‘watex.frém 3 small sprfﬁgs éntéred
the study section: - |

Surface (sheet) ices anghor icé dnd fIaZIllce are the 3 types
Kriown to occur in northern streams. Only surface and anchor ice was
. folund in'this stud§e Surfdce :ice was most common’ and formed first at
the water’'s edge'where streéﬁ-velocities were lowest. From this initial
fbrmatibﬁ it grew outward toward thé'dehter'dt‘the streams Surface ice
dften?began as ?atches on eémergent bottom materials or shelves at thé
wateér's ‘edge and completely bridged the stream in certain areas. This
ice reoccurred as many as 5 times in"the same places. ﬁrown,'Clqthier
and Alvord (1953) reported similar conditions in the West Gallati}x:
Rivef91M6nténa; The thickest sﬁrfacejice found in the study section’
was 2.5 inchées whlle in the area Upstream it reached 4,5 inches, |
This smaxinum nccUrred in both placés on March 1, 196Q: Some dlfferences
.1n ice COver between the study section and the azrea. upstream may be séen
in Figure ls Anchor ice did nat form in the study section although it
was present in the area abdve; This type of ice has beén described by
Barnes (19063§ Maciolek and Ne'edham‘(l952‘)9 Btowng Clothier and Alvord.

(1953)? O'Donnell and Churchill (1954) and Benson (1955).




Figure 1. Differences in ice cover between the study section (upper
photograph) and the area upstream (lower photograph) in
Bridger Creek on March 1, 1960,
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' . Bottom Organisms
A total of .96 bpttomn samples was collected during thé péiibd of
studys Six were takeéh biweekly from the study ééctidn‘during Novémber
thrbugﬁ April and monthly during October, May, July'ﬁnd August. Threé

of these were from Unit 7, and 3 from unit 20 (Figuré 2). Each Series

of 3 samples was collected at distanges of 1, 4 and 7 feét respectively,

from the water‘®s edge. _

Iﬁe kirids and abundance of bottom orgamisms are shown in Table'l.
Limnephilidae were the most abundant, constituting 54:3 percent of the
total, followed by Hydropsychidae; 1555_per§ent5 Tenipedidae, 5.6 o
percénts Rhagionidae; 5.5 percents and Ephemerellidae; 4;5 percent.
:Abdﬁdanpe of bottom organisms by months is presented in’Table 2. Tri=
choptera was the most abundant in all months of the study and :aﬁgeﬁ
from 50.5 to 85:6 percent of the samples. Diptéra was second with 4.5
to 25.1 perceht. The total of all organisms was highest in Novdiber

‘when there were 285.0 per square foot and lowest in May with 104.3.

The average monthly water témperatures ranged from 33.5 tb’35;9° Fo

(November through March). During this period bottom organisms were
abundant, averaging 243.1 per square fobta' Long periods of iow water
témperatu?es had‘nb“appérent effects on the abundance of bottom organ-
isms (Figure 3). Surface ice‘chered somé of the sfudy section from
November through March éxcépt for short p?ticds when tenmpéeratures rbs@'
above freezing. Surface ice broke 6ff under the weight of mew snow
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STUDY SECTION OF BRIDGER CREEK

T

30FEET
UNITS — — — |2 ETGC.
BOTTOM SAMPLES — |||
DRIFT SAMPLES — — X
RIFFLE — — — — R
POOL— — — — — P

Figure 2. Map of the study section in Bridger Creek showing units,
riffles, pools and areas where bottom and drift samples

were collected.
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Table 1, Order of abundance, total number of organisms and percentage of
total number for 96 square foot bottom samples from Bridger
Creek, October 23, 1959 to August 15, 1960.

Order of

Group of organisms abundance Number Percentage
Tricladia

Planariidae 22 27 0.1
Ephemeroptera

Heptageniidae 21 2 0.1

Baetidae 6 610 2.9

Leptophlebiidae 14 137 0.7

Ephemerellidae 5 964 4.5
Plecoptera

Pteronarcidae 15 95 0.5

Perlodidae 9 236 1.1

Chloroperlidae 19 37 0.2
Nemouridae 17 42 0.2
Coleoptera

Dytiscidae 20 33 0.2

Elmidae 7 933 2.7
Trichoptera

Rhyacophilidae 16 47 0.2
Hydropsychidae 2 3225 15.5

Limnephilidae 1 11356 54,3
Helicopsychidae 18 41 0.2
Brachycentridae 8 373 1.7
Diptera

Tipulidae 13 138 0.7

Psychodidae 12 152 0.8
Simuliidae 23 17 0.1
Tenipedidae 3 1180 5.6
Heleidae 24 1l 0.1

Rhagionidae 4 1158 5.5
Acari 11 219 1.0
Gastropoda

—
°
—

Physidae 10 228




Table 2. Number of bottom organisms per square foot and percentage (in parentheses) of total num-
ber of each group for different months in Bridger Creek from October 23; 1959 to August

15, 1960.

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May July Aug.
Number of samples 6 12 12 12 12 12 12 6 6 6
Bottom organisms
per square foot 256.0 285.0 248.1 181.1 283.1 218.2 170.5 104.3 168.0 180.0
Group of organisms Abundance
Tricladia 0 1 3 0 5 7 10 0 1 0

(0.0) (0.1) (0.1) (0.0) (0.1) (0.3) (0.6) (0.0) (0.1) (0.0)
Ephemeroptera 78 224 118 235 319 358 81 S 118 93

(5.1) (6.5) (4.0) (10.8) (9.4) (13.7) (3.9) (18.4) (11.6) (8.6)
Plecoptera 23 78 41 46 76 81 32 3 9 21 i

(1:5) (2+3) (1.3) (2.)1) {2.3) (3.1) (1.8)  (0.8) (0:9) (1.9) 1Y
Coleoptera 22 157 103 63 103 76 40 7 1 15 :

(1.3) (4.6) (3:8) (29) (3.1) (2.9) (19) (1<) (0.1) (1.%)
Trichoptera 1300 2405 2076 1423 2414 1689 1784 316 801 834

(84.6) (70.3) (70.0) (65.5) (71.5) (64.4) (85.6) (50.5) (79.5) (77.4)

Diptera 91 464 574 369 416 386 105 157 45 50

(5.9) (13.6) (19.1) (17.0) (12.3) (14.7) (5.0) (25.1) (4.5) (4.6)
Acari 15 61 37 30 17 12 0 20 11 9

(1.0) (1.7) (1.2) (1.4) (0.5) (0.5) (0.0) (3.2) (1.1) (0.9)
Gastropoda 6 31 29 7 26 i1 31 8 23 56

(0.4) (0.9) (0.9) (0.3) (0.8) (0.4) (1.5) (1.2) (2.2) (5.2)
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and & small ambuh%'wés brokéh in'oidéi to colieté:bnftom sémpleSE'
Bottom samplés takeh before ice covér (October) a&éragéd 25606
organisms per square foo't and those collected during the b‘e’iigs;_i of
ice cover (November throhgh'March) avéiagéd 243914 No marked re~"
duction of bottoin organisms was evident as wintér progréssed (Table
2), During the period of ice cover the effect cf'surfadé"ide'dﬁ |
the abundance of bottom drganisms was showh by comparing samples
taken at the wa{eiis eégé (ige covery 50 to 100 percent) with tﬁoée?
ébllétted 7 feet from the water's. edge (ice absent). ' There were rio
important nimerical differénces Bethén'thésé areas (Table 3).

Nine dead Limnephilids were found where surface ice had frozén to
thé” stregm Potiom at the watér®s edge. Although this was only a
small léss it may reach substantial proportions whén subfreezing
témﬁéiaturés persist throughout the entire wintergl BrOWn; Clothier
and Alvord (1953) reported that all bottem organisms succumbed when
frozen in surface ice next to the shgre. Other thaﬁ the los§ des=
cribed above, surface ice cover appeared to have no effect on the
abundance of bottom oxganisms. Réimers (1957) répoited proloriged
surfacé ice reduced periphytic algae and consequently the grazing
prganisms important as fish food. He alsy reported that samples
taken under ice bridges shdwed bottom organisms (36 per square

foot) te be scarce as compared to the 1951 winter samples (107




Table 3.

Bottom organisms per square foot followed

by the percentage of surface ice cover.

Distance from water®s edge in feet

1 4 7
Temperature Per- Per- Per-
Date Water cent- cent~- cent-
Maximum Minimum Maximum Minimum Number age Number age Number age
12/ 5/59 32 8 33 32 278.0 100 274.5 0 289.5 0
12/23/59 32 -16 34 32 223.5 100 1900 O 258.5 0
1/ 6/60 37 24 34 32 194,0 50 169.5 0 110.0 0
1/18/60 16 ~10 34 32 200.0 100 2.5 25 181.0 0
2/ 5/60 36 12 35 32 378.0 50 302.0 O 185.0 0
2/21/60 23 0 35 32 350.5 100 319.0 50 154.0 0
3/11/60 21 -16 34 32 227.0 100 316.0 25 262.0 0

—g‘[—
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organishs pei square foot) of Maciolek and Needham (1952) takéh in e

saiie streaii, No rediiction of bottém organisms in the présent gaa&y-
may havé” been due to ihteimittent. surface ice pefmitting periphytic
algae to thrive as food for bottom ovrganisms.

Theré was Some 6drre}atidh betwéén’thé abundarige of bottom™
organiisms and high stream flow (Figure 3)s Du'rihé’ the fall and winﬁéi
mphths bottom organisins were abundant (avé:agéizdigé“per square foot)
wheh stream flows weré low (26 to 34 cbic feét per second), The
number of bdtfomiﬁrgdniéms gxadﬁélly'décreésed to é low in May (avér~"
‘age’ 104.3 per squiare foot) whér thé maximum stréai flqw’(64'tuﬁig feet
per Secohd) w%é féacheds ' Thé' increased stréam flow undoubtedly had a
. scouriig effect on the stream bﬁf%q&'énd-is'yréb§b1§ réépoﬁéible'fbg'
the reduction in mumbér of bottom organisms: However, somée aquatic
‘insbété ﬁrdbablv'émérged during this period and this ﬁbglg gbcdﬁhf"

for part of the reducticn.

‘ Drift.OrgéniSms
A total of 27 drift samplés was collected during the period of
study. These were taken at 10=day intervals from November through
May and at 15=day inte;vais in Optober, July and Augusts All were

collected in unit 5 (Figure 2) ¢f the study sections ‘A drift sample’
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was composed OF tﬁe'afgaﬁiéms eoiiééféd ovér a 15;ﬁinufé=ih%éfvai”wi%5=
a screén’ (20 mesh per iric
stream bottom at mldstreamu _

The kinds and abundance of drift o;gahisms.iakéﬁ"apé‘sﬁdﬁﬁ*;n"wab;é"
4, Limnéphilida¢ comprised 24.5 pércént; Epﬁéﬁéfe;iidaé, 11,3 percérity
Hydropsychidde, 108 percent; and Ténipedidae, 10,0 pércéht. Trichoptéra
was the most abunhdant in all months of the'sfuqy“périod-6xcE§i'februeff'
and ‘March (Table 5) and made up 13.1 to 63.8 percéht of ail orgéhisme’ipf
the samples. DBiptera was second with 12,5 to 395 péfdéh%a-'b?iff oigéﬁl”
~ isms wee most rumerous in May with 29.3 organisms per sample and lowest
in August with 8.04

Drift samples were takén throughout the.winter to detéfmiﬁé'what
éfféét fleating surface ice might havé‘eh'tﬁe'huﬁbér of bottom prganisms:’
Drift samples collectéd befors ice formed averaged 13,0 organisms per |
sdmple and those taken durlng the period of floatlng ice averaged 124,
No matrked increase’ in the RUmber of Qrgapisms churred»between the fall
sampleslmheﬁ ice was absent and those taken in the winter wheén eurfece ice’
was floatirg down the stream although bottom organisms might be‘eXPEGted
to be dield&ged by such ices Anchor ice is known to be 1mportant and
Relmers (1957) noted that it may increase the number of drift prgapisms by -
dislodging.them from the bottom. Ancher ice in Pigedn River, Michigan dis="
persed bottom vrganisms dbwhstream but reduction in the hueber.of organisms
was negligible (Benson, 1955). . 0'Dopnell and Churchill (1954) reported an

_average of 9,480 aquatic organisms per hour carried past a certain pbint by




-] 8

Table 4. Order of abundance, total number of organisms and percentage of
total number for 27 drift samples from Bridger Creek, October 23,
1959 to August 15, 1960,

Order of

Group of organisms abundance Number Percentage
Tricladia

Planariidae 13 7 2,0
Ephemeroptera

Baetidae 5 34 8.9

Leptophlebiidae 14 4 1.1

Ephemerellidae 2 43 11.3
Plecoptera

Perlodidae i 18 4.6

Nemouridae 13 3 1.0
Coleoptera

Elmidae 9 17 4.6
Trichoptera

Rhyacophilidae 16 2 0.5

Hydropsychidae 3 41 10.8

Limnephilidae 1 93 24,5

Brachycentridae 12 10 2.6
Diptera

Tipulidae 11 13 3.4
Psychodidae 10 14 3.7

Tenipedidae 4 38 10.0

Rhagionidae 6 24 6.3
Gastropoda

Physidae 8 18 4.7




Table 5. Number of bottom organisms per drift sample and percentage (in parentheses) of total
number of each group for different months in Bridger Creek from October 23 to August

15, 1960.
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May July  Aug.
Number of samples 2 3 3 3 3 3 3 3 2 2
Drift organisms per
15 minute sample 13.0°5 41953 9.6 143 IO Ao T 014 T= 12958 9.5 8.0
Croup of organisms Abundance
Tracladia 0 0 1 1 0 2 1 2 0 0
(0) (0) (3.6). - 12.3) - 50)y 4531 . 1243) (2.3): - 4B) (0)
Ephemerpptera 6 8 6 9 7 14 10 17 2 2
(23.1) (17.4) (21.5) (20.8) (22.6) (36.8) (22.7) (19.3) (10.5) (12.5)
Plecoptera 3 5 2 2 1 2 it 4 1 0
(11.5) (10.9)  (7.1) (4.7) (3.2).(5.3) (2.3) (4.5) (5.3) (o)
Coleoptera 2 3 1 2 0 0 S 9 0 1
{7:7)  165) F(3:6) (4.7) 10) (0) - (6.8) (5.7) (D) (6:3)
Trichoptera 9 21 9 14 10 5 18 41 12 7l
(34.6) (45.7) (32.1) (32.6) (32.3) (13.1) (40.9) (46.6) (63.1) (43.7)
Diptera 4 9 9 14 11 15 9 11 3 4
(15.4) (19.5) {(32:1) (32:6) (35:5) (39.5) (20.5) (12.5) (15.8) (25.0)
Gastropoda 2 0 0 ! 2 0 2 8 1 2
(7:7) 190) (0} (2:3) 16.4)-. (0}, 44.5) (9.1} "(5.3) {12.5)

-6'[_
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réleased anchor igé in the ?rulé Rivery; Wisconsin. Brown, Clothier and
Alvord (1953) disclosed little or no dépletibn of bqt%bm-orgéniSms by
anchor ice although it did dislodge and carry thém_gdﬁnstre§m§

Stream flow influenced the number of drift organisms (Figure 3).
When stream flows were low during the fall and winter months (26 to 34
cubic feet per éecond% the number of drift organisms wés also ipw (12.5
per sample)¢ Melting snow gradually increased stréam flows to a maximum
(64 cubic feet per second) in May which was also the period of maximum
abunddnﬁé pf drift organisms (2943 per sample). Reimers (1957), Benson
(1955), O*Donnell and Churchill (1954)s and Macielek and Needham (1952)
observed bottom organisms being set adrift by'surgés of water released
from anchor ice dams. Stream flow in Bridger €reck was not subject to
sudden changes during the wi_ni:ezl caused by such anchor ice dams because
surface ice continuously bridged the area upstream and prevented anchor
ice formations The most inmportant factor observed to reduce the number of

bottom prganisms in Bridger Creek was high stream flow during the spring.

Abundance of Trout
The study section was divided into 24 units (Figure 2) to aid in the
détermination of abundance and winter moveméent of trout. The objectives
were two-fbldz first to measuré the general movement of trout within the
study section, and second, t¢ determine specific movements in relation to
the different types of habitat. The units had an average length of 3775
feet and a mean width of 17.0 feet. Rainbow over 7 inches in tetal length

were jaw tagged and smaller individuals werg marked by cutting off the




ol
tips of the premaxillarié$ or clipping the fing, Total length (o the
nearsst 0:1 inch)y date and piaQéjﬁf capturée were :ééo?dég; Iiput wére
tollécted monthly, with the aid of a diréct currént electric shockers in’
.all units pf the étuaf séyfidn exqé@t during Mayy July énﬁ September.
After the initiél sﬁopkiﬁg'all récrultments o the studY'§écti§h during
sqbseqﬁént shockings were also marked. Limited sampiing’ﬁf fish in’
portions of thé stréam adjoining the study section and returns Df tags by’ |
fishermen provided.additisenal information on moveémént.

The study section was initially. sampled on October 21, 1959 wheh 125
trout WEr; tagged and 28 were clippgds One month latéry aftéer winter had
cominenced, 61.6 percent bf the October population pf tagged t;ﬁﬁt gnq'

' 429 percént of the clipped trﬁﬁt wére stiil p:ééént‘in*thé study:§é¢%i§ﬁ;
Mazked tréut from the initial sgmplé-gradﬁally‘decréQSed in abundance’
thrpughout the winter (Table 6) avid by thé Pollowing April only 9:6 percént
"@f those &vér 7 inchés and nong of .".th‘e sﬁéli’er ‘_ér’p'ut ware f;cn,i‘n_c,_:t;r By

August tagyged trout of this lot had increased to 20.8 pércénf but mone of
the smaller trout werée récaptureds Aithgugh trout récaptures in April and &
Jﬁﬁé‘whré very lew this may miot represént the true number preseni because -
high water impaixéd efficiency bf‘sampiingq '

Recruitment of trout to the study section throughout the year was
‘genérally smalls This averaged 5¢1 trput pver 7 inches and 3.4 smaller
trout except in August When 54’specimehs Oyer 7 inches and344 smaller |
individuals were collected. . |

The totﬁl population on August 25, 1960 included 26 ﬁf the initially

maiked trout and 98 unmarked trgut. This représents an 83.0 percent loss


































