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Job Progress Report

State of Texas

Project No. F-2-15 : _Nameﬁ_ Eggion 2-8 Fisheries Studies

Job No. E-9 Title: Evaluaticn of C trhnbLe Ra1nbo Trout Fisher
Period Covered: Fébruary 1,:1967 fo Janvary 31, 1968

Bacikground:

Rainbow trout, Salmo gairdaeri, have been purchased by a private conceru and
stocked, with the assistance of Department perscntel in the tailrace watervs below Can=
you Dam, Comal County, Texas. This action was instigated by the private concern after
they learned that the Canyon Reservnir'Proj“ﬁt Report {febraary 19605 nrepared by the
Branch of River Basin Studies) indicated the peossibility of thes t rout fizhery in the
cold tailrace waters below the dam. . A 3=y_4f sfockin proe .Nd;ng approx1mately
30,000 catchable trout which have beéen donated. by the priva 18 nearing its
mldelat, Over summer sirvival of tront ‘from an April’ 1966'5‘ of 10,000 was
verified by Texas Parks and Wildiife Departme nt. fishery person ctrber 19¢e6,
Water quality studies including temperature, dissolved oxvgei, dioxide, and
alkalinity over the past year indicate suitable trout habitat. uation, through
~creel census, of this trout fishery was made to determine if the nomic and recre-
“ational aspects of this program warranted future maintenance. o

The Guadalupe River has its origin on the Edwards Plate
and flows southeastward through steep hills and limestone biuffs :
the region.. This study was accomplished on a section uf the Guadzlupe River 12 miles
northwest of New Braunfels, Comal County, Texas. - The st & begi Az o
ing ‘basin of Canyon Reserveir and coatioues fcor 10,33
stream has a gradient of 2.5 feet per mile, and zn avers
and an average depth of approximately 4 feet. The la.
releases from Canycn Reservoir. The stresm is clear
of approximately 50 per cent riffles and 50 per cent
- dominately gravel and limestone. Some silt deposits
the study area and in unatural peols and ia 5 pools cr
at varicus points on the stream sectiecn.

Aquatic vegetation was apaer in this section of the river becauses of floecds,

io
but since cecmpletion of Canyon Dam conditions have becoms more EEVLEaD1c for gruﬁcn

F)

of vegetation. Both pre-emergent and emexgenu_sp
(Chleorophyceae) and bushy pondweed (Najaz gusd: 'qggv
aquatic plarts focund in the reach are sago pondwesd
feather (Myriophyllum het ecqphyL‘ﬂm; cattail gF\ph;
(Nuphar sp.), watercress
water primrose (Jussiaeca
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T
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Baldcypress (Taxedium
occidentalish, pecan {Lerva

«2a

oak 1Q.ercus sp., sycamore (Platsnus
, and cotteonwood frees ‘topuius sp.)

common alcug

the reach.

The bulk of &he fish popmlation in +his scclive of the viver concists of rough

fish; namely, loagnose gatr ! episosteas €13, gizzard shad 2T ma crpediaﬂrm"
river cappsurkErs «Lar}lrdkb_nary1nl and gray redhot&e suckers

fdhd

Game fish in the rgacn are channel cetfish /Icta’
(Pﬂoe::,':; clivariy
re '1‘? nud quan;k (1£-~

(Campostoma dnwma-u@'

; f' N Cuadalu.pe bass
Other species found in the stream
vGarbusia affiaj

PR
commen mosquitofish

-~

_J‘J

1nc1uda “stonerel lers

e v J
logpereh (Percina caprodes), dusky darter (Hadropterss scier.s), darters (Etheq s,toma

spp.), and various minnows and shimers (Wotrapis spp.

Objectives:

1. To édedeymine the per cent returp of stecked fish.

/7

2. Te determine the length of time a pilant of tvat couiributes to the fishevy.

3. lc derermine the average catch per men howr of fishing.

4. To determine the average catelr per fishing trip.

]

5. To determine the average length of rime per fishing teip.

6. To determine tne ecoromiz factors involved, nzamely, the varue of che returna,

7. To determins through water quality studies ths sonvinuance of (znyosn Dam

tailwaters te provide s;1tab1e trowet habitat,

8., To determine through bottom szmple svodizss the avzilable food soppiv Tor a

trout pepulaticn.
Procedures:

Appraximate]ly 6,000 seven to eight ; denata? Tur thls
study bv the Lone a+4r Ewzving Ccmpan A Th: nront ware fio-
clipped (righz pectoral ﬁnd letft pelivic v. pr cm oa trip dn Yebiuiry
1867 to the Amyy Trout Tarm, R.Lkerdg Miase incubeated at tha
hatcher: for 17 days te observe eay moruslity cx & 5 3 Malachite green
was flushked throiigh the recewass 3 times duviog this periad ti Ishitit disease and
fungns. Elevea fish died in the rzcewszvs lvring tris period.

1/ As part of a wildl]fe project, the company has purub¢<ed 22,000 fish te date and
donated then forv this study,
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On March 6, 1967 approximately 3,000 fish were stocked in the tailrace waters
below Canyon Dam, Comal County, Texas. The remaining 5,000 were stocked on March 10,
1967. Figure 1 illustrates the site of the trout wLOCKng stations on the 10-mile

tailrace area.

Creel census operations began immediately and each drop site was checked every
2 hours. from dawn until dusk. A creel census card, Figure 2, was filled out on each
fisherman and a post card, Figure 24, was also given to him to £ill cut and mail in
at the end of the day. This pest caxd methad allo ved project personnel to compare
total catch on the fishermen whe left the ares between creel census rounds.  The -
creel census was conducted for 5 consecutive days and 2. consecutive weekends follow-
ing each drop, with creel check coming every other weekenu thereafter.

In conjunction with the creel census, an econowmic evaluztion sheet, Figare 3,
was filled out on every tenth fisherman. This procedure was included to determine
what the trout fishery lent to the economy of the lmm diate area.

ected from 11
re pot 2o high as
chol solurion and

statlono on the tallrdce uurlng p@rloda when Lhe watef “elease
to impede sampling. The samples were preserved in 70 per ceut al
returned to the San Marcos laboratory for identificationo,

Water quality studies were run weekly on Lhe ‘tailrace in order to determine the
continuing suitability of water for trout. Dissolved oxygen alkalinity, and
temperature were recorded, :

Findings:

As the data from the census were analyzed, it beczme appazunL that there was a
significant difference in weekday and weekend fishing, with the latter exh“cltlﬂg
gruater fishing pressure and harvest., _Counsequentiy trested separately
in the statistical projectioa of the total harvest.

)—l

The catch per man heur was tabulated from the fishermen for which ths creeal
card and the returned post card were agvailable, - Fov ths anglervs who d4id notb return
the past card, an hour use ccunt was derived, Since the cree! : '
an extra hour was added to the final time entry msade on these
Doe was checked at 2:00 P.M. and was not fishing 4t 4:00 T.M.,
quit at 3:00 P.M.). The total daily catch figure was cemplled s

= (Y} (Z+Q) where: X = total daily catch

Y = catch per man hour derived from
© returaned post cards

7 = hours use derived from fishermen
returning post cards
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FIGURE 2
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FIGURE 3

~ Mileage cost (caluclated)

ECONOMIC INFORMATION FORM FILLED OUT BY CREEL CLERK
ON EVERY TENTH FISHERMAN :

State

Economic Information

Main reason forrtrip

Beat:  Type

Rental fees: Boat §

-.License: - Yes

Meals purchased today: Number

Light refreshments purchased

‘Jee for today's trip: Pounds

Ledgingplace last night

City
Length Motor (hp): .
Motor § Launching §
No

6as and o1l purchased for boat: Gallons

Cost §_

Cost $

for today:  Cost §

Cosat $

Bait and tackde purchased for today‘s trip:

Natural bait §

N

N

Sinkers § Line $ Floats §
Swivels § = Dip net $ Stringer &
Other §

L Artificial lures 8

Cost' § .

__ Hooks §

A

Hiles traveled today

License cost §

Total trip expeuditure §

Remarks:.

P




G = hcurs use derivsd from fishermen
not returning pest cards

The total havvest estimate was obisined by the
Leslie and Davis (1939) which is based on the pri
estimated from the day to day decline in cateh pex
size decreases. In the application of this method;
has been plotted zgainst cunmlative catch (X awxis) of marked

The pr(1e cted catch of trout on weekends was caicuiated to be 2,330, Data and
compilations for this projection are given in Ta b les 1, &, and Graph L.

The projectaed catch of trout on weekdays was cal Teula 219, Data and
compilations for this projection are given in Tablaes 2, Qay and -Graph 2.

The sum .of these 2 projsctions, 3,549 fish, revesls an-angley harvest of 5

9. per
~cent of the 6,000 fish stocked in March 1967. These trout contributed to the [isher
approximately 7 months, with some limited catches ‘being recorded as late-as September

1967. The decrease in fishing pressure was divectly proporiicnal to the increase in
days following the &tobklngo Fly fishermen had fairly uzniforn success througheut. the
7-month mn:»d - : ,

The average catch per man hour for the census period'was detp?miﬁﬁd by using
data from fighermen who had returned the post card. The average catch per man hour
for weekends and weekdays was 0.52 ard 1.03% vespectively. The catch per msn hour,
similar to the fishing pressure, decreased sieadily over the next 5 wmonths,

Dhring the census perviod, weekead fishermen gpen
trip and harvested 2.172 L15h; while’ the erkdqy qugley
hours per trip. It should be noted that ths wesl
imwediately folicwing the drop, and harvest wa
also obtained from fishermen for whow both ¢

ﬂ)
[=N
Tt
-
o

The'Hata used in the total harvest esLLmstc were that collecte
1967, but the census waq countinved inte August

it is necessary to use the Hsta whicl: dec
this reason, the data collected from March

During the period from March through
1,600 fishermen censused with ar economic o} teath one, The
flshermtn gpent an average of $3.%4 per fishin This figuare did not incluade
the cost of gasoline used in making the trip, but tJthCl represents oﬁlv Whaﬁ the
angler spent in the immediate arvea for hait, tackle, focd, : '
was run on an every. other weeke: 313, 1o wondd
number of anglers would approximzate 2,500 over ‘ul
economic boost to the zrea of approximaueiy 31N

approwimately
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Table la
Mean Daily ) _ - ,
Cumulative Catch . X 7 : Catch Per Hour = X XY,
318 ' 101,124 1.05 333,90
813 660,969 0.69 560.97
1,153 1,329,409 0.59 o 680.27
1,454 2,114,116 .57 LA 828.78
1,660 , 2,755,600 0.40 ‘ 66%. 00
1,770 _ 3,132,900 0.23 407.10
1,844 3,400,366 0.40 o 737.60
1,882 3,541,924 0.14 763.48
1,922 3,694,084 0.27 . 518.94
1,967 3,869,089 0.16 314.72
1,991 : 3,964,081 0.1 o 199.10
2,003 4,012,009 0.08 - 160. 24
X = 18,777 5x% = 32,575,641 S = 4.68 SXY? = 5,669.10
(sx)% = (18,777)% = 352,575,729 N = 12

(ZX) (2Y) = (18,7773 (4.68) = 87,876.36

(TX) (ZY)
Slope of line = b = JEY - N
. 2 N

ZXZ - (X

N
. 87,876.36

- =5,669.10 = i2

v 12

= -1,653.93

mda

3,194,331

]

- 0.000517770

In the formula Y = a + bX, we now have b and can find a by substitutiug the average
values for X and Y in the formula:

18.777 . = 1,576.65 Y o=y
12 “N- 12

>
i
AP
it
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Table la {continued)

Y = a + bX cr 0.39

= a + (-0,000517770% (1,576.65%
or 0.39 = o + (~0.8163420705)
or a = 1.206342

The equation of the line is ': Y = 1.3622167290 + (-0.000517770} (X)
If we set ¥ {catch per hour) = 0 (which it theoretically will become culy when no
more fish are to be caught), then:

0 = 1,36221672%0 + (-0. 00051/770) (X) then,

X :.JJ::_“Q_QQ& wz e 2935!)
0.000517770

Or X = 2,330 = estimated eventual retura of marked fish on weekends.
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Table 2a

Meal Daily
Cumulative Catch = X

2

X

XY

710
836
932
1,002
1,055

504,100
698,896
868,624
1,004,004
1,113,025

1.42 1,008.20
1,44 1,203.84

838.80
571.14
516.95

2
X = 4,535 X =

2

(2x)2 = (4,53532 = 20,366,225
(ZX) (Y = = 21,858.70

(4,535) (4.82)

X (EY)
Slope of line = 3XY - N .

4,188,649

H]

(ZXBQ

bV’

2

N

©21,858.70

= _4,138.93 _

“ZXY =4,138.93

= slope =_4,138.93 = 5. - 4 = =252.67
' : ' 4,188,658 - 4 75, 40%
4,188,649 - 20,556,225 -
5
b = ~0.0020856 *
In the formula Y = a = bX we now have b and can find a by suostirgting the g¢erags
values for X and ¥ iu the formula:
K = K =_4,335 = 907 Y=y s 4,82 = 0,565
N 5 N5
Y = a + b¥ or 0.964 = & + {~0.0030856) {207)
or 0.964 = -2,79863%2 + a
or a = 3.76264
The equation of the line is: Y = 3.76264 = 0.0030856X
If we set Y (catch per hour) = 0 (which it theovatically wdll become only whea no

more fisgh are to be caught, then:

3.76263492 ~ 0.0030856%
1,219

]

V
&

4

or
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With the average of 4 hours per fishing trip, this would indicate that the
fishery provided 10,000 man hours of fishing during the 7-month period. Prior to
the trout fishery, angler hour use in the tailrace would have been less than 500,
for the same period of time, with the majority of that being trotline fishermen.
The increase in angler hour use or fishermen opportunity is readily apparent and to
put it on & percentage bafis would provide an astronomical figure of 2,000 per cent
increase.  _ ' '

A drop of 2,009 trout in November 1967 provided good fishing through the winter
and early spring, but harvest immediately following the drop was inhibited by incle-
ment weather. A creel census was initiated, but bacause of the sporadic harvest it
was fclt that the time could be better davoted vo other jobs on the project. Tagged
£ish frem this drop showed a growth c¢f 4 ovunces and % inch per month. By early spring
most of the 8-9-inch fish from this stocking were 1l-13-inches long.

s

The restlts of the bcttom sample ccllections are given in Table 3 of this report.
As can be seen, Ephemeroptera and Diptera are readily available in the stream and
these twc, along with Tricoptera, are most significant in the food demands of rainbow
trout. Limited stomach sampling indicated that the preferred diet of the fish seemed
to be Tricoptera where available, but with the fluctuation of the water level due to
releases, many forms of terrestrial insects were also consumed by the trout. From
all indications, the food supply, in the form of inverterbrates, in the Canyon tailrac
area is more than adequate for the trout fishery.

Water Quality Characteristics '
)

Eight temperature and water sample stations were established aleng an li-mile
stretch of the tailwaters. These stations are at intervals of approximately 1% miles
Trout were stocked as far downstream as water and temperature station No. 6. Weekly
temperature and water samples were taken at each station.

Water quality of primary councera, other than temperature, was dissclved cxygen,
alkaiinity, carbon dioxide, and pH. Turbidity and hydrogen sulfide concentrations
were determined as the need arcse.

+ The average temperature by season and flow is iilustrated in Figures 4 through
7. These figures portray the seasonal fluctuations of temperatures at low flows as
well as thz2 almost stable temperature readings at high flows regardless of atmospheri
tempzrsture. An over-all anrual average temperature at each station regardless of
season or fivw iz illustrated in Figure 8.

Diszsoived coxygen concentrations fluctuated very little throughout the entire
trout area. A high of 13.0 ppm was recorded at station Nos. 4, 5, and 6 in mid-April
1967. This occurred when the water release was the highest recorded since impound-
ment. A los of 7.0 ppm was recorded in mid~-May 1967. This occurred just shortly
after the release gates had been closed for repair. Normally, dissolved oxygen
concentraticns ranged from 8.0 to 10.00 ppm.
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Figure 5
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Total alkalinity ranged from 171.0 ppm to 222.0 ppm. Rate of water flow or
gseasvn had little affect,

Carton dioxide concentrations ranged from 5.0 ppm te 0.00 ppm. The high read-
ings usualily occurred at low flows ir the long deeper pools. Lower concentrations
were recorded as the flew increased. pH ranged from 7.4 to 7.8.

Excessive turbidity was encountered only when heavy rainfall was experienced
on the trout area. . The gradient of the stream plus the amount of release water eased
this situaticn in & short period of time. :

Hydrogen sulfide, in trace amounts, was encountered at station No. 1. This
occurred during July and August 1967 after the lake proper had thermally stratified.
The concentration of Hy3 never exceeded 0.1 ppm,

The water quality studies indicate that the tailrace area will provide suitable
trout habitat during most years. There is the posgsibility of severe droughts occurr-
ing periodically which might affect the lower reaches of the present trout fishery,
but these conditions can be overcome by alteration of stocking procedures. Temperature’
of ithe water would be affected most by a cutback in the releases from Canyon Dam,
while dissolved oxygen seems to vary imperceptibly with different releases,

Discussicn:

After carefully viewing all aspects of the trout fishery, project persounnel were
completely satisfied with the results of the program to date. The inexperience of
the staff with coldwater fisheries provided many avenues of error, with constant
reference to the trout literature available. It is felt that by'runnlng the creel
census on every weekend rather than alternate weekends, better harvest figures will
be attained. Fishermen interest is very high immediately following the stocking,
with the fly [ishermen enjeoying their angling as the trout settle down and become
somewhat more difficult to creel. TFishermen access poses a problem in some arsas,
but the landowners have besn very considerate in most cases allowing the fishermen
entrarce bo the river.

With the excelleac harvest, available food, and water quality available, the
experimental trout fishery is most encouraging. -

Recommendations:

Becsuse of the success

of the trout fishery to date, it is recommended that this
program be contioned for anothe ‘

v segment.

B &z s
Prepared by: Rickard L. White Approved by: /7 /Z;) A A f/tLW*
Project Leader 7 Coordinator
Date: Novembzr 13, 1968 _ ' _FRED G. LOWMAN

- Inland Fisheries Supervisor



27

H - 0 0

0 0 1 0 ¢
1 0 0 0 ¢ 0 0 0 1
111 s 0 6 Le 9 6 4 16
%9 6 z T T s g L z1
i8¢ Ly ve . sE €8 7] § €L1 _Nm 9L
1€ 23 € s &2 0 | 611 29 9
s1§ 8 < L QWN_._” B R & s6 6
61 61 € 43 96 __mon.,w.,:,;.m 1144 g0t
6c€ 33 o n_ ._~m. o 3 w .\..,Wﬁﬂ, L v
85%°1 29 oz o%s ez 1 € 6 662
ot 81 €2 81 a0 2 A 91
92¢°1 96 oz L6 ez sel 6 241 851
Te3T  T9eT o5l 8961 “uel .hmmﬂ .o@g_ TR [T 9% sl

Y

HIVOH Iog STPUIWY jO asquny TeI0L

se1duwg woz3og A33BATTEL uohuny

g ergeL

1561 ouni 1961 X&R

3.\m‘mﬁou%=%m.
SURDAPUNCY poitsuSesn])

\m_wm «uSUmume
$93TW ISIEH

BAD] 00T g
saTIJsuo3s "

R

sefijjesweg pur sayjIucHrig

= FPOAOILISED

V7 rreug

Vs mvommvmamm
mammmﬁ% I831BAYSBIS
maumﬂamnn!%
STIOATRTY

.mwwumomﬁom
°BAJB] T19°F R So]3ceq

EA0JG00 LA,
89TTISTPOED

BI930Tq

89114

/T FI9e0008110
SUIOMPUNOI pe3uskdsg

N

muwunoumﬂmﬂum

SOTIF4LBH
BLGNYZ
-
/II.\..



23

'592°¢

6T 22T e9c

ST

33

T4

11

¢ 1 . 0

90°§

61

0

(24

0

62

vl

0

€19

Arrmeg jE
mndul /g
888D \ﬂ

Q

=l

TE90L 961 ‘454 8961 -UBL 7061 '09d L[G61 ‘3498 [961 ‘B 1961 Kinf ,Nomw;muaw_,

(penuT3ues) ¢ 97q3L

L9671 ¥R

5193 6Wa7uUa)
0Fqn) ©F juateowidsiQ [®IOL

£33 LR

8883 BISN]IOH

*ds BOCISOaL3g
d318(qg

X ERY:§35E3
SISPIIIS IS83BM
mhmuNOHmmmz
gaT1Iueceny
eIUTPOITH
ETebEELY

& BBpT111ouodg .
598u0ds JeyeAlsas

- gpodeseq

ystydeay

/7 EPTisuey
BUIOAPUNOY

BPOO ATy
SIPWITME~DPIE PUB BPROE

Bungy



W

a,

.
References

§ nnonymbus._ 1960. -Canyon Reserxrvoivr Project Report, United States Depdrtment of

Interior, Fish and Wildlife Service. 14 pp.

Fisk, Leonard. 1966. 'Creel Census Method for 'Catchable Trout Fisheries'"
Inland Fisheries Management, California Department of Fish and Gawme. pp. 187-192.

Keuhne, R. A. 1955. Stream Surveys of the Guadalupe and San Autonio. Rivers, Texas
Game and Fish Commission Inland Fisheries Series No. 1. pp. 56.

Leslie, P. H. and 'D. H. S. Davis. 1939. '"An attempt to determine the absolute

number of rats on a given area'. Jour. Anim. Ecol., Vol. 8, No. 2, pp. 21-30.

McAfee, W. R. 1966. "Rainbow trout." Inland Fisheries Management. ~ California
Department of Fish and Game. pp. 192-216, :

Pfitzer; D. W. 1960. 1Investigations of Waters Below Large Storage Reservoirs inm
Tennessee. Tennessee Game and Fish Publication. 230 pp. : ‘

Sharpe, F. Phillip.  1962. ,'Creel Census of a Put-and Take Tfout Stream_in the
Cumberland Mountains of Tennessee.' . Jour. of Tenn. Acad. of Sci. Vol. 37,
No. 1, pp:. 8-14, : : -

v



