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PREFACE

Information in this report was collected fromJanuary 1, 2001 to
Decenmber 31, 2001. Funding was provided through Federal Aid in
Sportfish Restoration, (D-J) Project F-21-R-33, Job Nunber 2109. Copies
of this report and reference to the data can be nmade with perm ssion
fromthe author(s) or Director of the Division of Wldlife, South Dakota
Depart nent of Game, Fish and Parks, 523 E. Capitol, Pierre, South Dakota
57501- 3182.

The author(s) would like to acknow edge the many South Dakota Gane Fi sh
and Parks personnel for their help with the annual | ake survey data
collection, creel data and editing and preparing this report.
Specifically we would |i ke to acknow edge the creel clerks; Lynn Cul ver,
Brandon Gust, John Kanta and Tom Skoog; Eric Unkenholz for initiating
the creel; and Greg Sinpson and Bill MIller for editing this report.
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EXECUTI VE SUMVARY

This report sunmarizes angl er use, harvest and preference data coll ected
from January through Decenber 2001 for Angostura Reservoir, Fall River
County, South Dakota. Annual fish population data from 1994 to 2001 and
angl er use and harvest data from April through Cctober 1987 are al so
referenced in parts of this report. Results of these surveys have been
used to evaluate angling regul ati ons at Angostura Reservoir and have

hel ped support changes | eading to the current regul ations.

Since 1992 wal | eye have been managed under a 14-inch m ni mum | engt h-
limt fromApril 1 through Decenber 31. Abundance has increased in the
| ast few years and growh rates are faster than previous years and
shoul d be considered fast by statew de standards. |In short, the
Angostura Reservoir wall eye popul ati on has grown in size and conti nues
to maintain nunbers in or near what is considered a bal anced popul ati on

A total of 431 anglers were contacted by creel clerks from January 1% to
Decenber 31%, 2001. O these anglers 322 provided conpleted interviews
fromwhi ch creel data, including catch, harvest, and attitudes, were
determ ned for all Angostura anglers.

Most Angostura anglers (84% were South Dakota residents and male (83%.
Angl ers spent nearly the same nunber of hours fishing on the weekends as
they did the weekdays throughout the year. Wen asked to rate their
fishing trips, anglers appeared, for the nost part (62%, to be at |east
noderately satisfied.

Angl ers spent an estinmated total of 110,566 hours fishing at Angostura
during 2001, 80% of which was boat anglings. The mean fishing trip
ranged from 2.8 hours in January to 6.9 hours in June. An estinated
156, 373 fish were caught during the year, of which 64,981 were
harvested. The prinmary target fish was walleye and the second fish of
choi ce was bl ack crappie. Harvest of these two species was quite

di fferent, however, as anglers released nost walleye but readily kept
crappi es. Harvest differences were probably due, I1n large part, to the
length and daily limt restrictions at the reservoir. Catch and harvest
was hi ghest for walleye in May and highest for crappie in April
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I NTRODUCT! ON

Angostura Reservoir, a large Cheyenne River irrigation reservoir

provi des diverse angling and boating opportunities on the southern edge
of the Black Hills. The reservoir offers both cool and warm wat er
angling and sustains a large portion of western South Dakota fi shing.
State park facilities located adjacent to the reservoir are al so
important in the reservoir’s popularity.

Angostura Reservoir is a 1,868-ha i npoundnment and popul ar destination
for boaters. Although boating pressure has increased in recent years,
estimated fishing pressure declined from9,919 angler days in 1987 to
6,502 days in 1993 and 5,351 days in 1994. Walleye, black crappie, and
to a |l esser extent, |argenouth bass, smallnouth bass, and channe
catfish, provide diverse fishing opportunities at the reservoir

The spring of 1991 brought high water flows into Angostura Reservoir

i nundating the shoreline vegetation. Early spring rains and snownelts
mai ntai ned the | ake | evel at or near nmaxi mum pool annually from 1991

t hrough 1999. Due to low precipitation and high demands for irrigation
water | evels in 2000 dropped substantially.

In an attenpt to establish a declining forage base for increasing
sportfish popul ations, gizzard shad were stocked in the reservoir from
1990 to 1994. Annual seining began in 1994 to index reproduction of the
gi zzard shad popul ati on and conti nues today. Over-w nter survival of
adult shad has been successful and, until 2001, Angostura shad were the
adult stocking source for the Belle Fourche, Shadehill and Bownan Hail ey
reservoirs.

A twel ve nonth creel began in January 2001 to determ ne angling
pressure, catch and harvest rates, and angler attitudes at the
reservoir. A full time creel clerk was hired to conduct instantaneous
pressure counts and interviews w th Angostura angl ers.



OBJECTI VES

The objective of this creel survey is to provide angler data that is
statistically accurate and can be used in determ ning and inplenenting
an appropriate plan for fisheries nmanagement at Angostura Reservoir
Specifically, this survey is intended to provide infornation and

esti mates of:

angling pressure, angling party size and nean trip length
angl er catch, harvest and release rates by fish species
size structures of harvested fish

angl er denographi cs and residency

angl er preferences and satisfaction

aRwNE

STUDY SI TE

Angostura Reservoir was created after the U S. Bureau of Recl amation
constructed Angostura Dam on the Cheyenne River in 1949. The dam was
aut hori zed by the Water Conservation Act of 1939 and approved in 1941.
The reservoir was originally constructed as a source of irrigation for
approxi mately 12,218 acres of farnirangel and, and for flood control and
hydroel ectric power. The 1,200 kilowatt power plant was abandoned in
1960.

Angostura Reservoir is 4,612 surface acres (Figure 1). The reservoir
covers approximately 17 mles of the Cheyenne River with an additiona
7.6 mles extending along Horse Creek. Average width of the lake is
approxinmately 1/2 mle in the main stemand 1/3 mle in the Horsehead
Creek arm The Angostura Reservoir watershed consists of approxi mately
9,100 square miles of livestock pastureland. Omership of the watershed
is predomnately private with a small portion in Buffalo Gap Nationa
Grassl and. The South Dakota Departnent of Gane, Fish and Parks nanages
much of the adjacent |and as a recreation/canpground area and Gane
Production Area

Angostura i s nanaged as a cool and warmwater fishery and wall eye
provide the majority of the sportfish opportunity in the reservoir
Smal | rout h bass, |argenouth bass and bl ack crappie are al so popul ar
Channel catfish are the nost numerous species collected in annua
surveys. Oher fish species in the reservoir include: bluegill, comobn
carp, enerald shiner, freshwater drum gizzard shad, green sunfish,
northern pi ke, shorthead redhorse, river carpsucker, spottail shiner

whi te sucker, and yel |l ow perch.









Figure 1. Angostura Reservoir, Fall River, South Dakot a.



METHODS

ANGLER USE AND HARVEST SURVEY

An angl er use and harvest survey was conducted at Angostura Reservoir
during 2001. This survey provided a statistically accurate method for
estimating fishing pressure and harvest at the reservoir. The survey
consi sted of two separate conponents; angler counts and angl er
interviews. Progressive counts were conducted by boat and vehicle to
estimated fishing pressure. Al shore anglers actively engaged in
fishing were counted individually. Al boats actively fishing were
counted and the nunber of individuals fishing was acquired through
angler interviews (see Appendix A for an exanple Pressure Count sheet).
Interviews were conducted with as nany anglers as possible. Interviews
consi sted of a series of questions to estimate harvest, catch and

rel ease rates (Appendix B). A list of nunber codes for both pressure
counts and interviews was used to sinplify data entry (Appendi x C)

The conducted survey was a two-stage stratified roving survey. The
first unit of stratification was between weekend/ hol i days and weekdays.
Since increased fishing pressure typically occurs on weekend days and
hol i days nearly all weekend days and hol i days were sanpl ed each nonth.
The second unit of stratification was tine periods the clerks were at
the reservoir.

Sanpli ng was conducted from January 1 to Decenber 31, 2001. During
sumer nmonths (April through Septenber) two time periods (1. AM 7 AMto
1:59 PM and 2. PM 2PMto 7:59 PM were randomy assigned to randomy
sel ected days. Pressure count tinmes were randomy selected on the hour
for two counts within each tinme period (i.e. For AM periods: one
randonmy sel ected hour between 7 AM and 10 AM and one hour between 11 AM
and 1 PM For PM periods: one randonly sel ected hour between 2 PMand 5
PM and one hour between 6 PMand 8 PM. During winter nonths (January

t hrough March and COct ober through Decenber) shifts were run for a
conplete day starting at 8 AMand finishing at 4 PM Wnter pressure
counts were randomy selected from8 AM 11 AMand 2 PMor 9 AM 12 PM
and 3 PM Pressure count and angler interview data were entered into
Creel Application Software (CAS) (Soupir and Brown 2002).



RESULTS

PARTY S| ZE/ TRI P_LENGTH

A total of 431 anglers were interviewed at Angostura Reservoir during
2001 (Table 1). Three hundred and twenty-two of these were conpleted
interviews. Mean party sizes ranged from 1l person in Decenber to over 2
for much of the remmi nder of the year. Mean conpleted trip lengths for
each nonth ranged from 2.8 hours to 6.9 hours. The greatest nmean trip

| engths were in the summer nonths of June and July and the shorter nean
trip lengths were in the winter nonths of January and February.

Table 1. Nunber of fishing parties interviewed (n), mean party size
(angl ers/fishing party), number of interviewed fishing parties that had
conpleted their fishing trip and nean | ength of conpleted trips
(hours/party fishing trip) on Angostura Reservoir in 2002.

Mont h N Mean Party Size icr:?tr::prlveitee\/\ds c'\(/)bn?)r} éteendgtthriogs
January 49 2.03 (2.28) 31 2.80 (2.90)
February 46 2.11 (1.93) 28 3.70 (3.73)

Mar ch 23 1.53 (0. 14) 12 4.04 (0.26)

Apri | 42 2.25 (1.29) 42 5.83 (3.65)

May 32 2.22 (1.30) 30 5.33 (3.44)

June 41 2.40 (1.23) 37 6.90 (1.51)

July 60 2.37 (1.95) 51 6.19 (3.06)
August 38 2.49 (1.01) 28 5.21 (1.56)
Sept enber 29 2.17 (2.29) 14 4.02 (0.49)
Cct ober 47 2.08 (2.04) 40 5.14 (3.88)
Novenber 23 1.80 (2.05) 9 4.68 (3.73)
Decemnber 1 1.00 (---) 0 --- (---)
Total s 431 322

Fl SH NG PRESSURE

Total estimated fishing pressure on Angostura in 2001 was 110, 566
angling hours (Table 2). Fishing pressure increased substantially in
April and reached its highest during May and June. The nmonths with the
| owest pressure were the winter nmonths from January to March and
Decenber .

Thr oughout the year the estimated angling pressure during the five
weekday period was nearly equal to the pressure observed during the two
weekend days and holidays (Table 2). Wekday and weekend/ hol i day
pressure reflected total pressure, in that, they both increased
substantially in April and started decreasing in July. The highest
nont h of weekday pressure was June while the highest nonth of
weekend/ hol i day fishing pressure was May.



Table 2. Wekday, weekend and holiday, and total estimated fishing
pressure (angler hours) for all anglers on Angostura Reservoir by nonth
from January to Decenber during 2001. Confidence intervals (95% are in
par ent heses.

Mont h Weekday V‘e((e(lf/(;:lay V&ellﬁedn;iy/ ﬁ?g:;?{,/@ Tot al
January 249 (111) 31.4 546 (285) 68.6 794 (305)
February 174 (149) 23.4 571 (318) 76.6 745 (351)

Mar ch 476 (722) 57.1 359 (406) 42.9 834 (828)

Apri | 8,370 (3,278) 46.9 9,471 (3, 859) 53.1 17,840 (5, 063)

May 10, 120 (5, 243) 36.8 17,404 (9, 449) 63. 2 27,523 (10, 805)

June 13, 470 (5, 613) 52.9 12,004 (7,590) 47.1 25,473 (9, 440)

July 7,263 (2,208) 51.9 6,721 (3,236) 48.1 13,983 (3,917)
August 4,650 (1,433) 60. 4 3,046 (2,074) 39.6 7,696 (2,521)
Sept enber 2,065 (443) 32.4 4,318 (1,782) 67.6 6, 383 (1, 836)
Cct ober 2,753 (1,361) 50. 1 2,743 (994) 49.9 5,496 (1, 685)
November 1,243 (643) 35.6 2,252 (1,317) 64. 4 3,495 (1, 465)
December 147 (190) 48.8 154 (137) 51.2 301 (234)
Total s 50, 979 (8, 929) 46.1 59, 588 (13, 521) 53.9 110, 566 (16, 203)

Boat and shore anglers nade up the majority of angler hours spent on
Angostura Reservoir in 2001 (Table 3). Anglers fishing from boats
during 2001 nade up over 80% of the total estinated fishing pressure.
Wnter anglers using ice shanties spent the nost time on the | ake per
angler with a nean trip length of 9.44 hours followed by boat anglers
who spent an average of 5.78 hours per trip. |t appears a large portion
of angling at Angostura is done by small groups and individual anglers
as mean party size was nearly equal to 2 for all fishing types.

Weekday and weekend fishing was closely split during the sumer nonths
(Table 3). O the 89,033 hours spent fishing fromboats, slightly over
hal f (54.7% was on the weekend. Sinilarly, 52% of shore angling
occurred on the weekday. Throughout the wi nter nonths, however, cree
nunbers show t hat anglers spent nore tine on the ice during weekends.
Approxi mately 75% of the fishing pressure for both open ice and ice
shanty angl ers was recorded during the weekend.




Table 3. Estinated angler hours, mean trip length, nean party size, and
percent fishing on weekdays and weekends/ holidays for different fishing
types at Angostura Reservoir in 2002. Confidence intervals (95% are in
par ent heses.

Boat Shor e Open | ce I ce Shanty
oo s | BERS | B | b | 283
Ier'\]’gf‘ﬂ E[]i)ﬂr) 5.78 (1.08) 3.28 (0. 89) 2.78 (0.39) | 9.44 (2.00)
'\’bagi rz)grty 2.12 (0. 25) 2.11 (0. 36) 1.94 (0.38) | 2.01 (0. 40)
% Weekday 45. 3 52.0 25.6 24.8
% Weekend 54. 7 48.0 74.4 75. 2

TARGETED SPECI ES

Wal | eye were the nost sought after fish in Angostura during 2001
Forty-three percent of all anglers interviewed indicated walleye as the
sportfish they were targeting, while another 34% said walleye was their
secondary target (Table 4). Black crappies were also a highly sought
after fish. Twenty-four percent of all anglers indicated black crappies
as their target species and 46% said crappies were their second choice.
O her fish thought of as prinary target species were, in order of

popul arity, small mouth bass, northern pike, yellow perch and bluegill.
Surprisingly, although Angostura currently has a high density of channe
catfish and a relatively good popul ation of |argenouth bass, these two
species were only listed as secondary targets by a few angl ers.

CATCH AND HARVEST

Total estimated catch in 2001 (January 1 to Decenber 31) of all fish
speci es by anglers at Angostura Reservoir was 156, 345 fish (Table 5).
Fourteen species of fish were observed in the catch during the 2001
creel survey. The two nmpost conmonly caught species were wall eye and

bl ack crappie. Nearly 64,000 walleye were estimated to have been caught
by anglers and an estimated 51,000 bl ack crappi e were caught.

Possession linmts, length [imts and voluntary rel ease of fish appear to
be a very inportant part of limting harvest at Angostura. An exanple
of this is seen in the two nost sought after fish at Angostura.

Regul ations limt daily take of walleye to 4 fish per angler with a
mnimmlength-limt of 14 inches while anglers are able to take 25

bl ack crappie per angler per day. Wile total estinated catch was

hi gher for walleye estinated harvest of crappies was far greater than
wal | eye harvest.




In addition, voluntary release and size of fish are no doubt major
contributors to the | ow harvest of other species caught. For exanple,
| ength frequencies fromannual gill net data show both the channel
catfish and yell ow perch popul ations to be dom nated by small fish.

Rel ease rates for angled channel catfish and yell ow perch were 82% and
96% respectively. In addition, bass anglers tend to voluntarily

rel ease smal Il mouth and | argenouth bass and an estinmated 74% of caught
smal | mouth bass were returned to the water

Table 4. Primary and Secondary species targeted by angl ers and nunber
of anglers (N) indicating a primary and secondary target species in
Angostura Reservoir, Fall River County, 2001

Pri mary Secondary
Speci es N Speci es N Speci es
Sought (% Sought (%
Wl | eye 411 43 57 34
Anyt hi ng 279 29 2 1
Bl ack crappie 230 24 78 46
Smal | rout h bass 12 1 12 7
Nor t hern pi ke 6 1 8 5
Yel | ow perch 1 2 1
Bl uegi I | 4 1
Lar genout h bass 6 4
Channel catfish 3 2
Tot al 947 100% 168 100%
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Table 5. Summary of estimated catch, harvest and rel ease nunmbers (95%
confidence intervals in parentheses) from Angostura Reservoir, Fal
Ri ver County, January 1, 2001 to Decenber 31, 2001 for all anglers.

Speci es Caught Cat ch/ ha Har vest ed Har vest / ha Rel eased

val | eye 63,920 | 36.9 (13.7) 12, 556 7.3 (4.5) 51, 364

Bl ack crappie 51, 065 29.5 (12.9) 45,122 26.1 (12.8) 5,943

Smal | nouth bass | 14,702 8.5 (4.0) 3, 766 2.2 (1.1) 10, 936

Channel catfish 8, 362 4.8 (1.6) 1,512 0.9 (0.5) 6, 850

Bl uegi | | 7,166 4.1 (1.6) 1, 401 0.8 (0.4) 5, 765

Yel | ow perch 3,262 1.9 (0.5) 122 0.1 (0.1) 3, 140

Conmon carp 3,136 1.8 (0.8) 0 0 3,136

Freshwat er drum 1,533 0.9 (1.1 43 0.0 (0.0 1, 490

Rock bass 1, 140 0.7 (0.4) 112 0.1 (0.1) 1,028
Lar genout h bass 1, 089 0.6 (0.8) 101 0.1 (0.1 988
Nort hern pi ke 637 0.4 (0.2 242 0.1 (0.1) 395
Bl ack bul | head 240 0.1 (0.2 0 0 240
Green sunfish 69 0.0 (0.0) 0 0 69
Bl ack bass 28 0.0 (0.0) 0 0.0 (0.0) 28
Wi te bass 24 0.0 (0.0) 0 0 24

Tot al 156,373 | 90.4 (27.7) 64, 981 37.6 (17.2) 91, 392

Bl ack Crappie

Angl ers at Angostura Reservoir targeted black crappie for harvest. As
menti oned, black crappie was the second nost sought after species at
Angostura Reservoir and the highest harvested in 2001. Over 51,000
crappi e were caught by anglers in 2001, of which 88% were harvested
(Table 5). Catch was extrenely lowin the winter nmonths but increased
quickly to its highest level in April (Table 6). Throughout the rest of
the year, catch and harvest fluctuated, but both showed trends of
decline. Mean catch rate was highest in April when 1.17 crappie per
hour were caught (Table 7). Anglers were eager to harvest crappie as
t he nean harvest rate was 1.16 fish per hour. While catch rates were
[ ower during the late sumrer nmonths, they increased again in Cctober
suggesting crappies in Angostura are nost vulnerable to angling in the
spring and fall.

Si ze of crappies at Angostura is good and the sizes caught by anglers
were excellent. Crappies over 10 inches were common in the angler
harvest (Figure 2). 1In addition, RSD-P of black crappie in frame nets
during 2001 sanpling was 63 while RSD-P of angler harvest was over 86
(Galinat, 2001).
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Tabl e 6.

Esti mat ed nunbers of black crappi e caught,

harvest ed and

rel eased by nmonth at Angostura Reservoir in 2001. Confidence intervals
(95% are in parentheses.

Mont h Cat ch Har vest Rel ease
January 0 (0) 0 (0) 0 (0)
February 5 (10) 0 (0) 5 (10)

Mar ch 7 (13) 7 (13) 0 (0)

Apri | 20, 844 (20, 708) 20, 708 (19, 840) 136 (207)

May 10, 451 (5, 619) 9,354 (5, 422) 1,097 (1, 065)

June 5,168 (6, 753) 3,529 (6, 736) 1,639 (1,087)

July 6, 395 (3,822) 3,924 (2,555) 2,471 (1,930)
August 2,569 (2,013) 2,317 (2,017) 253 (233)
Sept enber 1,076 (1,586) 804 (1, 155) 272 (491)
Cct ober 3,821 (2,802) 3,749 (2,808) 72 (81)
November 730 (937) 730 (937) 0 (0)
Decenber 0 (0) 0 (0) 0 (0)

Tot al 51, 065 (22, 376) 45,122 (22, 116) 5,944 (2,527)
200 1
150 - 10 inches—bi N = 728

Q :
g 100 A
4

50

o+-+—1—F—— "t P

0 30 90 120 150 180 210 240 270 300 330 360 390 420 450
Length (mm)

Figure 2. Length frequency of black crappi e harvested from Angostura

Reservoir

by all

anglers in 2001.
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Tabl e 7.

Angl er catch, harvest and rel ease rates for

bl ack crappi e at

Angostura Reservoir, by nonth, in 2001. Confidence intervals (95% are
i n parent heses.
Catch rate Harvest rate Rel ease rate
. (fish/angl er hour) (fish/angl er hour) (fish/angl er hour)
n
Al | Tar get Al | Tar get Al Tar get
angl ers angl ers angl ers angl ers angl ers angl ers
0.00 0. 00 0. 00 0.00 0.00 0. 00
January (0. 00) (0. 00) (0. 00) (0. 00) (0. 00) (0. 00)
Febr uar 0.01 0. 00 0. 00 0.00 0.01 0. 00
y (0.01) (0.00) (0.00) (0.00) (0.01) (0.00)
Nar ch 0.01 0. 02 0.00 0.02 0.32 0.00
(0.01) (0.04) (0.00) (0.04) (0.32) (0.00)
Apri | 1.17 2. 49 1.16 2. 45 0.01 0. 05
(1.63) (1.91) (1.62) (1.87) (0.02) (0.32)
Ma 0. 38 1.35 0.34 1.26 0. 04 0.10
y (0.47) (1.17) (0. 45) (1.11) (0.03) (0.06)
June 0.20 0.77 0.14 0. 60 0. 06 0.17
(0. 28) (1.24) (0.28) (1.37) (0.03) (0.13)
Jul 0. 46 2.94 0.28 1.46 0.18 1.49
y (0.31) (5.58) (0. 20) (4.14) (0.15) (3.42)
Auqust 0.33 2.39 0.30 2.32 0.03 0. 07
9 (0.32) (2.23) (0.31) (2.26) (0.04) (0.07)
0.17 0.74 0.13 0.54 0.04 0.20
September | (g 53 (0. 28) (0.18) (0.33) (0.07) (0.10)
Oct ober 0.70 1.84 0. 68 1.81 0.01 (- 0.03
(0.90) (2.36) (0.90) (2.36) --) (0.04)
0.21 0.21 0.00
Novenber | 5 5g) " (0. 28) - (0. 00) "
Decenber --- --- --- --- --- ---
Tot al 0. 46 1.31 0.41 1.16 0. 05 0.15
(0.27) (0.59) (0.13) (0. 55) (0.02) (0.21)
Channel Catfish
Channel catfish are one of the nmpbst nunerous fish collected during

annual

Angl er catch for catfish was hi ghest throughout the sumer
Catch rates of channel
I ess than 0.25 fish per
hour for the year
harvest was | ow.

June,
however,

nmont h and a total

addi ti on,

sanpl i ng.
sportfish at Angostura.
primary target species and only 2% of al
they were fishing for catfish as a secondary target

July and August
were extrenely | ow at
of 0.01 fish per
when catfi sh were caught

Catfish, however,

(Table 8).

catfish caught were harvested
nore popul ar than suggested by the cree

catfish angling occurs in the Cheyenne R ver
shore fishernen.
however ,

reservoir,

Tabl e 8.

Estimated tota
and rel eased by nonth at Angostura Reservoir

nunber

have yet to beconme a popul ar
No interviewed anglers clainmed catfish as their

i nterviewed angl ers indicated

(Table 9).
Only 18% of al

(Table 4).

nont hs of
catfish,

hour for every
In

It is likely that angling for catfish is
data since a mpjority of

intervals (95% are in parentheses.

of channel

in 2001.

[ . . r inlet of the reservoir
This area is considered river and not a part of the
and river anglers were not

catfish caught,

by

i nt ervi ened.

har vest ed
Confi dence

Mont h

Cat ch

Har vest

Rel ease
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January 16 (16) 11 (14) 4 (7)
February 79 (108) 28 (42) 51 (96)
Mar ch 7 (18) 7 (18) 1 (0)
Apri | 23 (32) 23 (32) 0 (0)
May 157 (229) 157 (229) 0 (0)
June 1,784 (816) 221 (318) 1,562 (624)
Jul y 2,240 (1, 268) 350 (412) 1,891 (1,019)
August 1,760 (1, 838) 234 (49) 1,526 (1, 266)
Sept enber 939 (948) 380 (669) 559 (648)
Cct ober 1,343 (974) 102 (149) 1, 241 (46)
Novenber 15 (31) 0 (0) 15 (31)
December 0 (0) 0 (0) 0 (0)
Tot al 8,362 (1,799) 1,512 (894) 6, 850 (2,127)
4 '
I
]
3 11 inches : N =
H
0]
g2
3
-4
1 4

0 40

Figure 3. Length frequency of channel

Reservoir by all anglers in 2001.

Length (mm)

80 120 160 200 240 280 320 360 400 440 480 520 560 600

catfish harvested from Angostura
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Tabl e 9.

Angl er catch, harvest and rel ease rates for channe

catfish at

Angostura Reservoir, by nonth, in 2001. Confidence intervals (95% are
i n parent heses.
Catch rate Har vest rate Rel ease rate
(fish/angl er hour) (fish/angl er hour) (fish/angl er hour)
Nont h Al l Al | Al
angl ers Tar get ed angl ers Tar get ed angl ers Tar get ed
0.02 0.01 0.01
January (0. 02) - (0. 02) T (0.01) -
0.11 0.04 0. 07
February | ¢ 17) - (0. 08) - (0. 06) S
0.01 0.01 0. 00
Mar ch (0. 02) "- (0. 02) - (0. 00) "
Apri | 0. 00 - 0. 00 - 0. 00 -
(0. 00) (0. 00) (0. 00)
M 0.01 . 0.01 - 0.00 .
y (0.01) (0.01) (0. 00)
0. 07 0.01 0. 06
June (0. 05) - (0. 02) T (0. 02) -
Jul 0.16 _ 0.03 . 0.14 -
y (0.39) (0.11) (0. 26)
0.23 0.03 0.20
August (0. 25) - (0. 01) T (0. 18) -
0.15 2.00 0. 06 0.14 0. 09 1.86
Sept enber (0.23 (---) (0.1 (---) (0.17) (---)
et ober (0. 35) "- (0. 08) - (0. 21) "
0. 00 0. 00 0. 00
November | ¢’ o1) - (0. 00) S (0. 01) -
Decenber --- --- --- --- --- ---
0.08 0.01 0. 06
Tot al (0. 04) (0. 01) (0. 03)

Lar genmout h Bass

Al t hough there are a few |large | argemouth bass and Angostura has been

stocked nearly annually from 1988 through 1998 (Appendi x Table 5),
angl ers target Angostura |argenouth bass.
survey no interviewed anglers clainmed to be primarily targeting

| argenput h were a secondary target
| ar genput h bass was extrenely snall

Only an estinated 1,089 | argenouth bass were caught and harvest was

creel

I argemout h and only 4% ndi cated that
(Table 4).

The total

catch for

Sur pri singly,

nearly nonexistent at an estimated 101 fish for the entire year.

few
t hr oughout the
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Tabl e 10.

Esti mated total nunber

| argenout h bass caught, harvested

and rel eased by nonth at Angostura Reservoir in 2001. Confidence
intervals (95% are in parentheses.

Mont h Cat ch Har vest Rel ease
January 4 (9) 0 (0) 4 (9
February 0 (0) 0 (0) 0 (0)

Mar ch 0 (0) 0 (0) 0 (0)

Apri | 23 (49) 0 (0) 23 (49)

May 90 (197) 0 (0) 90 (197)

June 747 (1, 305) 55 (100) 692 (1, 205)

July 0 (0) 0 (0) 0 (0)
August 46 (65) 46 (65) 0 (0)
Sept enber 0 (0) 0 (0) 0 (0)
Cct ober 150 (293) 0 (0) 150 (293)
Novenber 30 (32) 0 (0) 30 (32)
December 0 (0) 0 (0) 0 (0)

Tot al 1,089 (1, 355) 101 (119) 988 (1,527)

Smal | nout h Bass

O her than targeting “any” fish, smallnouth bass were the third nost
sought after by Angostura anglers (Table 4). Still though, the
percentage of anglers indicating they were fishing primarily for
smal | mout h bass was small (<2%, while a slightly larger portion (7%
i ndi cated smal I nouth as a secondary targeted fish.

Smal | mout h bass were reportedly caught in every nonth of the year except

Decenmber, with the highest catch occurring in May and June (Table 11).

Over 14,700 snal Il nouth were estimated to have been caught over the year

of which one fourth (25.6% N=3,766) were harvested by anglers. Catch

rates were fairly low for the year except in May when anglers targeting

snal | mout h caught on average between 3 and 4 bass an hour (Table 12).
Si zes of the small mouth harvested by anglers were good. Most of the
snmal | mout h neasured by creel clerks were over 11 inches in length
(Figure 4).
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Table 11. Estinmated total nunber of smallnouth bass caught, harvested

and rel eased by nonth at Angostura Reservoir in 2001. Confidence
intervals (95% are in parentheses.

Mont h Cat ch Har vest Rel ease
January 4 (14) 0 (0) 4 (14)
February 28 (59) 0 (0) 28 (59)

Mar ch 7 (13) 7 (13) 0 (0)

Apri | 869 (426) 553 (277) 316 (252)

May 8,913 (6,478) 1,909 (1,737) 7,004 (4,887)

June 3,388 (1,819) 929 (445) 2,459 (1,675)

July 1,258 (1, 890) 345 (394) 913 (1, 795)
August 69 (72) 23 (48) 46 (63)
Sept enmber 74 (145) 0 (0) 74 (145)
Cct ober 90 (---) 0 (0) 90 (---)
Novenber 30 (71) 0 (0) 30 (71)
Decenber 0 (0) 0 (0) 0 (0)

Tot al 14,702 (7,003) 3,766 (1,858) 10, 936 (5, 478)
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Figure 4. Length frequency of smallnouth bass harvested from Angostura
Reservoir by all anglers in 2001.
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Table 12. Angler catch, harvest and release rates for snall nmouth bass
at Angostura Reservoir, by month, in 2001. Confidence intervals (95%
are in parentheses.

Catch rate Harvest rate Rel ease rate
Nbnt h (fish/angl er hour) (fish/angl er hour) (fish/angl er hour)
All All Al
angl er s Tar get ed angl er s Tar get ed angl er s Tar get ed
0.01 0. 00 0.01
January (0. 02) e (0. 00) s (0. 02) e
February --- --- --- --- --- ---
0.01 0.01 0. 00
Mar ch (0. 02) "- (0. 02) "- (0. 00) T
Apri| 0.05 0.19 0.03 0. 00 0.02 0.19
(0.03) (---) (0.02) (---) (0.02) (---)
May 0. 32 3.53 0. 07 0. 50 0. 25 3.03
(0.32) (---) (0.10) (---) (0.21) (---)
June 0.13 0.75 0.04 0. 05 0.10 0.71
(0.12) (1.82) (0.04) (0. 34) (0.08) (2.05)
Jul 0. 09 1.07 0. 02 0.13 0. 07 0.94
y (0.17) (0.71) (0. 03) (0.57) (0. 15) (0. 14)
0.01 0. 00 0.01
August (0.01) e (0.01) s (0.01) e
0.01 0. 00 0.01
September | (5" 5y "C (0. 00) " (0. 02) "
0.02 0.10 0. 00 0. 00 0.02 0.10
Get ober (---) (0. 51) (0. 00) (0. 00) (---) (0. 51)
0.01 0. 00 0.01
Novenber (0. 02) - (0. 00) "C (0. 02) e
Decenber --- --- --- --- --- ---
Tot al 0.13 1.07 0.03 0.13 0.10 0.94
(0.08) (0. 36) (0.02) (0.15) (0.05) (0. 35)
Wal | eye
Wal | eye were the nost popul ar fish sought by Angostura anglers. Forty-
three percent of all interviewed anglers said they were prinmarily
targeting walleye (Table 4). 1In addition, 34% of the anglers who

i ndicated targeting a secondary species said wall eye was their second
target. Estimated catch of walleye for the year was al nost 64,000 fish
(Table 13). Harvest was surprisingly low at 19.6% The |ow harvest is
likely attributed to a mnimumlength-limt of 14 inches. A large
portion of the walleye harvest was fish just over 14 inches (Figure 5).
A nunber of sub-legal walleye were al so harvested indicating anglers are
eager to harvest the small sized wall eye.
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Catch rates of walleye for al

anglers at Angostura in 2001 was 0.014

fish per hour while catch rates for anglers specifically targeting

wal | eye was 1.3 wal | eye per hour (Table 14).
both catch and harvest were My,

early sunmer
angl i ng.

June and July,

Angostura has a 14-inch minimumlength-limt for al

January, February and March
regul ati on appears to have little effect.
harvested during this tinme and for al

in place.

Concerning | arger walleye:
of the sanpled wall eyes were over 20 inches,
harvested wal | eyes were over 20 inches.

The hi ghest nonths for
suggesting spring and
nont hs at Angostura are when wal |l eye are nost vul nerable to

nont hs except
The three nonth reprieve fromthe m ni mum
Very few small wall eye were

harvested wal | eye | ess than 14
i nches, over 94% were taken during nmonths the mninmumlength-linmt was

during annual

In addition,

sampling only 3.5%
while 17.5% (N=2, 200) of
over 11% of

i nterviewed angl ers who harvested wal |l eye over 20 i nches had kept

nultiple (at

Tabl e 13.

Estimated tota

(959% are in parentheses.

nunber of wall eye caught,
rel eased by nonth at Angostura Reservoir in 2001

| east 2) walleye over 20 inches in their daily Iimt.

harvest ed and
Confidence intervals

Mont h Cat ch Har vest Rel ease
January 24 (49) 20 (39) 4 (10)
February 175 (386) 158 (349) 17 (27)

Mar ch 268 (0) 3 (0) 265 (0)

Apri | 1,526 (1, 332) 967 (768) 559 (607)

May 34,273 (21, 963) 7,572 (7,668) 26, 701 (14,977)

June 16, 552 (6, 631) 1, 667 (785) 14, 885 (5, 965)

July 10, 153 (5, 907) 1,778 (721) 8,375 (5,592)
August 317 (357) 135 (148) 181 (240)
Sept enber 90 (96) 90 (96) 0 (0)

Cct ober 303 (292) 83 (83) 219 (273)
Novenber 239 (165) 82 (110) 158 (125)
December 0 (0) 0 (0) 0 (0)

Tot al 63, 920 (23, 736) 12,556 (7, 790) 51, 364 (17, 079)
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Figure 5. Length frequency of walleye harvested from Angostura
Reservoir by all anglers in 2001

Table 14. Angler catch, harvest and release rates for walleye at
Angostura Reservoir, by nonth, in 2001. Confidence intervals (95% are
i n parent heses.

Catch rate Harvest rate Rel ease rate
Mont h (fish/angl er hour) (fish/angl er hour) (fish/angl er hour)
All All All

angl ers Tar get ed angl er s Tar get ed angl ers Tar get ed
January 0.03 0.13 0.03 0.11 0.01 0.03
(0.05) (1.55) (0.04) (1.24) (0.01) (0.31)
Febr uary 0.24 0.19 0.21 0.18 0.02 0.02
(0.59) (0.21) (0.53) (0.21) (0.05) (0.02)
Mar ch 0.32 0. 38 0. 00 0. 00 0.32 0. 38
(0.32) (0. 00) (0.00) (0.00) (0.32) (0.00)
Apri | 0. 09 0. 38 0. 05 0.23 0.03 0.15
(0.08) (1.27) (0.05) (0.75) (0.03) (0.76)
Ve 1.24 4.32 0.28 0.64 0.97 3.68

y (1.24) (1.60) (0. 36) (0.34) (0.90) (1.82)
June 0. 65 2.55 0. 07 0.24 0.58 2.31
(0.41) (1.94) (0.05) (0.25) (0.36) (1.73)
July 0.73 2.03 0.13 0. 34 0. 60 1.70
(0.56) (5.50) (0.07) (0. 20) (0.51) (5.42)
August 0.04 0.27 0.02 0.17 0.02 0.10
(0.05) (0.64) (0.02) (0.30) (0.03) (0.45)
0.01 0.08 0.01 0.08 0. 00 0. 00

Sept enber (0. 02) (0. 28) (0. 02) (0. 28) (0. 00) (0. 00)
Oct ober 0. 06 0.04 0.02 0.03 0.04 0.01
(0.06) (0.12) (0.02) (0.09) (0.05) (0.04)
Novenber 0. 07 0.51 0.02 0. 45 0. 05 0. 06
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(0.08) (1.32) (0.02) (1.15) (0.07) (0.16)

0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

TG ) G ) )
Tot al (0. 27) (0.13 (0. 02)
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DEMOGRAPHI CS

Ei ghty-four percent of anglers who fished Angostura in 2001 were South
Dakota residents (Figure 6, Appendix Table 16). Sixteen other states
were al so represented by anglers. Nebraska residents were the second
nost common angling group to fish Angostura, making up 10% of the total
anglers. Anglers from Woni ng and Col orado nmade up over 1.5% of the
angl ers each. The renmining anglers represented thirteen states and all
made up less than 0.6% of the total anglers.

Angostura anglers are predom nately mal e and between 20 and 59 years of
age. Eighty-three percent of the anglers interviewed throughout 2001
were nmale (Figure 7). |In addition, the |argest age groups were anglers
20 to 39 years old and anglers 40 to 59 years of age (Figure 8). These
two age groups conbined represented 70% of the anglers interviewed at
the reservoir.

Resident vs Nonresident anglers
1.9%

1.6%
P <0.6% each

O South Dakota
O Nebraska

B Wyoming

O Colorado

@ *Other

Figure 6. Percent of resident and nonresident anglers, by state,

creel ed at Angostura Reservoir, Fall R ver County, during 2001. *Texas,
lowa, North Dakota, California, Illinois, Indiana, Mnnesota, Al abanmg,
Arizona, U ah, Washington, Wshi ngton, Wsconsin.
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Anglers - Male vs Female

83%
£ Male

O Female

Figure 7. Percent of male anglers vs fenmale anglers interviewed while
fishing at Angostura Reservoir, Fall River County, 2001

Angler - Age Groups

0O <10 years
3 11-19 years
0 20-39 years
0O 40-59 years
B >60 years

Figure 8. Percent of anglers by age group interviewed while fishing at
Angostura Reservoir, Fall River County, 2001

ANGLER SATI SFACTI ON

Overall, anglers fishing at Angostura were satisfied with their daily
fishing trips (Figure 9; Appendix Table 15). Anglers were asked to
consider all aspects of their fishing trip then given 6 choices to rate
their trip for the day. Over 60% were at |east noderately satisfied
while 16% felt dissatisfied. Twenty-one percent clainmed the day was
average or neutral while only 1% had no opi ni on.

Al'l angling types appeared to have good feelings about their fishing at
Angostura (Tabl e 15; Appendi x Table 15). The anglers with the highest
rates of satisfaction were the open water anglers. Anglers fishing from
ice shacks were also relatively satisfied while the open ice anglers had
the highest rates of dissatisfied anglers. This is no doubt due to the
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| ow catch rates observed for all species throughout the w nter nonths.

Overall Angler Satisfaction

O Very Satisfied
33% 29% 0 Moderately Satisfied

O Neutral

O Moderately Dissatisfied
21% @ Very Dissatisfied
1% 8% B No Opinion

Figure 9. Total angler responses to the question “Considering all
factors, how satisfied are you with your fishing trip today?” Anglers
were given 6 answer choices: very satisfied, noderately satisfied,
neutral, noderately dissatisfied, very dissatisfied and no opinion.

Tabl e 15. Angler responses, by angling type, to the question
“Considering all factors, how satisfied are you with your fishing trip
today?” Anglers were given 6 answer choices: very satisfied, noderately
satisfied, neutral, noderately dissatisfied, very dissatisfied and no
opi ni on.

Answer Answer Boat Shor e Open | ce | ce Shanty

Code Descripti on | Count o Count o Count o Count o

Very
1 Satisfied 160 33.0 48 40.0 2 7.4 1 14. 3
Moder at el y
2 Satisfied 144 29.6 26 21. 7 10 37.0 4 57.1
3 Neut r al 104 21. 4 24 20.0 8 29.6 1 14. 3
Moder at el y
4 Di ssatisfied 36 7.4 14 11.7 2 7.4 1 14. 3
Very
5 Di ssatisfied 38 7.8 6 5.0 5 18.5 0 0.0
6 No Opi ni on 3 0.6 2 1.7 0 0.0 0 0.0
13 No Answer 37 - - 60 - - 148 -- 59 -

*Percents are only of those anglers who supplied an answer
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RECOMVENDATI ONS

1. Revise and update the 1998 Angostura Reservoir Fisheries
Managenent Plan with a specific goal, species objectives,
strategies to assist in acconplishing the objectives, and a 5-
Year Qperational PIan.

2. Continue to conduct annual fishery surveys and publish the
results in report formas part of the Statew de Fishery Surveys
Annual Report.

3. Conduct angler surveys every 5 to 10 years to assess angl er
attitudes and preferences towards the Angostura fishery and
publish the results as required by federal aid funding.

4. Use information fromthe angler creel surveys and strive to
i mprove the 62% satisfaction rate to equal the 1999 resident and
nonr esi dent statew de satisfaction rate of 73% (G gliotti 2000).

5. Determine to what extent gizzard shad and other forage fish
contribute to the Angostura fishery as a forage base for
sportfish, specifically walleye.

6. Provide public education efforts that focus on increasing angler
awar eness of fishing regul ations, status of the Angostura fishery
and the responsi bl e use and harvest of the resource.
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APPENDI CES

Angostura Reservoir Creel Survey Fishing Pressure Report

Form Pressure/Aerial or ing or Fixed
@1‘? South Dakota Department of Game, Fish and Parks P TDl||| e SpacsOnly

Date

Survey Time (Military)

Body g

Manth
2001

g
Arival Departure 5

Starting
Location

Wind Speed
Wind Dir
Preccip

‘Water Temp

lca Thick
Op Water (x)

Travel

Direction

Creel Clerk
s Air Temp
—— Cloud Cover

Type Of Fishing Total

Running Tally

Fishing Boats

Bank/Shore

Open lca Anglers |

Ice Shanties |
Anglers

Recreational
Boat Usage Total
| Types

Running Tally

General Boat | |
Users |

Water Skiers

Waverunners

Canoe/Kayak

Survey Time (Military)

Water
Body

Menth
Day
2001

Aurrival Departure

Access Area

Starting
Location

Creel Clerk
Air Temp
Cloud Caver
Wind Speed
‘Wind Dir
Preccip
Water Temp
lica Thick
Op Water (x)

Direction

—

Type Of Fishing Total

Running Tally

Fishing Boats

Bank/Shore

Open lce Anglers .

Ice Shanties
Anglers

Recreational
Boat Usage Total
| Types_

Running Tally

General Boat |
Lisers

Water Skiers

Waverunners

Cance/Kayak

Appendi x Figure 1.
Angost ura Reservoi

Exanpl e Creel

Survey Pressure Report formfor

r, South Dakota, 2001.
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South Dakota Department of Game, Fish and Parks

Angostura Reservoir Creel Survey Interview Report

Page

W speet

Wind Dir

Refused
nterview (X)

Serles 01 Preference Questions:

1) Constdsnng ﬂ factors, hmmnﬂsd are ynu with your fishing trip today?

01=Very satisfied, 02=Moderately satisfied, 03=Neutral, Mlmhly Dissatisfied, ns-wry D&aamnod 06=No Dphlon

Specles

s TR

i

i

:
2

3

4

o 5
; o : [
7 | 17 27 37
; 1 Il 0 18 28 %
» e " " =
7 " 10 20 30 I;;Jw

Interview Continued (v) | I

Appendi x Figure 2.

Angost ura Reservoir,

Exanpl e Creel
Sout h Dakot a,

Survey Interview Report formfor
2001.
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South Dakota Department of Game, Fish and Parks
Angostura Reservoir Creel Survey Code Key

FEish Species:
0a1-Anything 102-Central Stonerolier 174-Goldfish 452-Central Mudminnow 710-Sunfish/Crappie’
104-Lake Chub 176-Grass Carp Rock Bass
010-Lamprey 108-Speckied Chub 178-Common Carp 4671-Rainbow Smelt T14-Rock Bass
012-Chestnut Lamprey 108-Sturgeon Chub 180-Silver Carp 716-Sacramento Perch
014-Silver Lamprey 110-Sicklefin Chub 182-Bighead Carp 500-Trout 722-Green Sunfish
112-Silver Chub 184-Rudd 505-Cutthroat Trout T24-Pumpkinseed
020-Sturgeon 114-Homyhead Chub 510-Coho Salmon 726-Orangespotted Sunfish
024-Lake Sturgeon 118-Flathead Chub 200-Sucker 520-Rainbow Trout 728-Orangespotted X Green
026-Paliid Sturgeon 118-Creek Chub 212-River Carpsucker 550-Kokanee Salmon 730-Bluegill
028-Shovelnose Sturgeon 120-Red Shiner 214-Quillback 555-Chinook Salmon 735-Bluegill X Green
122-Spotfin Shiner 222-Longnosa Sucker 560-Brown Trout 740-Redear Sunfish
032-Paddiefish 126-Common Shiner 230-Blue Sucker 565-Brook Trout T45-Bluegill X Redear
128-Golden Shiner 240-Lake Chubsucker 750-Smalimouth Bass
040-Gar 130-Emaerald Shiner 252-Smalimouth Buffalo 577-Burbot 760-Spotted Bass
042-Longnose Gar 132-River Shiner 254-Bigmouth Buffalo 770-Largemouth Bass
0d4-Shorinose Gar 134-Bigmouth Shiner 256-Black Buffalo 580-Killifish 775-Black Bass Micropterus
138-Blacknose Shiner 262-Shorthead Redhourse 582-Plains Topminnow 780-White Crappie
052-Bowfin 138-Spottail Shiner 584-Plains Killifish 790-Black Crappie
144-Sand Shiner
060-Mocneye 148-Silverband Shiner 310-Black Bullhead 800-Perch
062-Goldaye 148-Topeka Shiner 320-Yeflow Bullhead 587-Western Mosquitofish 810-lowa Darter
064-Mooneye 150-Western Silvery Minnow 330-Brown Bullhead 582-Brook Silverside B14-Johnny Darter
152-Brassy Minnow 350-Blue Catfish 597-Brook Stickleback 816-Orangethroat Darter
154-Mississippi Silvery Minnow 360-Channel Catfish 818-Blackside Darter
072-American Eal 158-Plains Minnow 370-Flathead Catfish 500-Temperate Bass 830-Yellow Perch
158-Suckermouth Minnow 380-Stonecat 610-White Perch B40-Sauger
080-Hering 160-Bluntnose Minnow 390-Tadpole Madtom 620-White Bass 850-Walleye
082-Skipjack Herring 162-Flathead Minnow 630-Yellow Bass
084-Alewile 164-Pearl Dace 400-Pike B40-Striped Bass 860-0rum
0856-Gizzard Shad 1686-Northern Redbally Dace 410-Grass Pickeral 645-Striped Bass Hybrid 862-Freshwater Drum
088-Threadfin Shad 168-Finescale Dace 420-Northern Pike 650-Sunshine Bass
170-Blacknose Dace 430-Muskellunge 655-Palmetto Bass
100-Carp/Minnow 172-Longnose Dace A435-Tiger M
1501-Orman Dam 01- Barry Young 01-None 01- 0 to 3 inches 01-Alabama
02- Gene Galinat 02-0 to 5 mph 02- 4 10 8 inches 02-Alaska
Access Arga: 03- Lynn Culver 03-5 to 10 mph 03-7 1o 9 inches 03-Arizona
101-Gadens Point 04-10 to 15 mph 04- 10 to 12 inches 04-Arkansas
102-Rocky Point 05-15 to 20 mph 05- >12 inches. 05-California
103-Cannel & South 08-20 to 25 mph 06-Colorado
104-East Shore 01- =20 07->25 mph 07-Connecticut
105-East shore Dam Nerth 02--10's 08-Delaware
03--10100 Gender: 09-Florida
04-0to 10 01-None 01-Male 10-Georgia
05-10's 02-N 02-Female 11-Hawaii
08- 20's 03-NE 03-Unknown 12-ldaho
07-0's 04-E 13-lllinois
08- 40's 05-SE 14-Indiana
08- 50's 08-5 15-lowa
10- 80's 07-SW Age: 16-Kansas
11-70's 08w 01-Child (0 to 10) 17-Kentucky
12- 80's 08-NW 02-Teen (10 to 20) 18-Louisiana
13- 80's 03-Young Adult (20 to 40) 19-Maine
14 >100 : 04-Middie Age (40 to 60) 20-Maryland
01-None 05-Senior (60+) 21-Massachusetis
02-Passing Showers 22-Michigan
03-Constant Light Rain 23-Minnasota
01-None 04-Constant Heavy Rain 24-Mississippi
02-Fog 05-Severe Storm 25-Missouri
03-Partly 08-Light Snow 26-Montana
04-Mostly Cloudy 07-Heavy Snow 27-Nebraska
05-Cloudy 08-Blizzard 28-Nevada
06-Storms Approaching 28-New Hampshire
07-Storms Present Type Of Fishing: 30-New Jersey
01- Boat 31-New Mexico
Zone: 02- Shore 32-New York
03- Spearing 33-North Carolina
34-North Dakota
35-Ohio
36-Oklahoma
37-Oregon
38-Pennsylvania
38-Rhode Island
40-South Carolina
41-South Dakota
42-Tennessee
43-Texas
44-Utah
45-Vermont
46-Virginia
47-Washington
48-West Virginia
48-Wisconsin
50-Wyoming

Appendi x Figure 3.
Sout h Dakota, 2001.

Cr eel

-

Survey Code Key form for Angostura Reservoi



Appendi x Table 1.
by month and day type (CAS Program Cut put).

Tabl e Series 2:

Party Size and Completed Trip Length

Table 2.07 Summary report--number of fishing parties interviewed (n), mean fishing party size
(anglers/fishing party), number of fishing parties interviewed that had completed fishing trips (n), mean
completed fishing trip length (hours/party fishing trip), standard error (SE) and confidence intervals (+/- %
CI) totaled over selected strata.

Waterbody

Work Period
Day Type
Type of Fishing

n
31
Work Period

Day Type
Type of Fishing

n
18

Work Period
Day Type
Type of Fishing

n
36

Work Period
Day Type
Type of Fishing

n
10

Work Period
Day Type
Type of Fishing

n
17

Work Period
Day Type
Type of Fishing

Mean
2.55

Mean
1.78

Mean
2.33

Mean
2.00

Mean
2.00

Mean
1.33

2,701 Angostura

1 January
1 Weekend/Holiday

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
441 430 5.52

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
2.03 0.75 0.96

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
438 5.90 7.56

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
3.39 0.26 0.33

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
8.01 0.45 0.58

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Party Size
SE 80% CI 95% CI
3.40 4.36 6.66
1 January
2 Weekday
Party Size
SE 80% CI 95% CI
0.57 0.73 1.12
2 February
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
2.22 2.84 4.35
2 February
2 Weekday
Party Size
SE 80% CI 95% CI
1.00 1.29 1.97
3 March
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
0.24 0.31 0.48
3 March
2 Weekday
Party Size
SE 80% CI 95% CI

Completed Trip Length
Mean SE 80% CI
242 --- ---

30

95% CI
8.43

95% CI
1.47

95% CI
11.56

95% CI
0.50

95% CI
0.89

95% CI



Appendi x Table 1. Conti nued.

Work Period
Day Type
Type of Fishing

n
18

Work Period
Day Type
Type of Fishing

n
24

Work Period
Day Type
Type of Fishing

n
15

Work Period
Day Type
Type of Fishing

n
17

Work Period
Day Type
Type of Fishing

Work Period
Day Type
Type of Fishing

n
18

Work Period
Day Type
Type of Fishing

Mean
2.44

Mean
2.17

Mean
2.60

Mean
2.06

Mean
2.83

Mean
2.22

Mean
2.41

4 April
1 Weekend/Holiday

Tabl e Series 2:

Party Size and Conpl et ed
Trip Length by nonth and day type (CAS Program Qutput).

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
5.46 - -

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

24

Completed Trip Length
Mean SE 80% CI
5.99 2.66 3.41

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
4.76 2.54 3.26

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
5.57 2.24 2.87

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

22

Completed Trip Length
Mean SE 80% CI
6.47 2.57 3.29

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
7.08 - -

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Party Size
SE 80% CI 95% CI
4 April
2 Weekday
Party Size
SE 80% CI 95% CI
0.94 1.20 1.84
5 May
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
1.03 1.32 2.01
5 May
2 Weekday
Party Size
SE 80% CI 95% CI
0.84 1.07 1.64
6 June
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
0.80 1.02 1.56
6 June
2 Weekday
Party Size
SE 80% CI 95% CI
0.83 1.06 1.62
7 July
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
1.86 2.39 3.65

Completed Trip Length
Mean SE 80% CI
5.71 2.48 3.18

31

95% CI

95% CI
522

95% CI
4.98

95% CI
4.39

95% CI
5.04

95% CI

95% CI
4.87



Appendi x Table 1. Conti nued.

Tabl e Series 2:

Party Size and Conpl et ed

Trip Length by nonth and day type (CAS Program Qutput).

Work Period
Day Type
Type of Fishing

n
23

Work Period
Day Type
Type of Fishing

n
21

Work Period
Day Type
Type of Fishing

n
17

Work Period
Day Type
Type of Fishing

n
21
Work Period

Day Type
Type of Fishing

n
8

Work Period
Day Type
Type of Fishing

n
32

Work Period
Day Type
Type of Fishing

Mean
2.35

Mean
2.71

Mean
2.41

Mean
2.48

Mean
2.00

Mean
2.13

Mean
2.07

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
6.41 1.98 2.54

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
4.06 0.71 0.92

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
5.61 1.04 1.33

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

o =

Completed Trip Length
Mean SE 80% CI
5.74 --- ---

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
3.02 0.39 0.51

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Completed Trip Length
Mean SE 80% CI
4.85 5.35 6.86

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

7 July
2 Weekday
Party Size
SE 80% CI 95% CI
1.17 1.50 2.30
8 August
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
0.51 0.65 1.00
8 August
2 Weekday
Party Size
SE 80% CI 95% CI
0.67 0.86 1.32
9 September
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
2.47 3.16 4.83
9 September
2 Weekday
Party Size
SE 80% CI 95% CI
1.17 1.49 2.29
10 October
1 Weekend/Holiday
Party Size
SE 80% CI 95% CI
2.40 3.08 4.70
10 October
2 Weekday
Party Size
SE 80% CI 95% CI
1.09 1.39 2.13

Completed Trip Length
Mean SE 80% CI
5.26 1.73 2.22

32

95% CI
3.88

95% CI
1.40

95% CI
2.04

95% CI

95% CI
0.77

95% CI
10.48

95% CI
3.39



Appendi x Table 1. Conti nued.

Tabl e Series 2:

Trip Length by nonth and day type (CAS Program Qutput).

Work Period
Day Type
Type of Fishing
n Mean
8 2.13
Work Period
Day Type
Type of Fishing
n Mean
15 1.67
Work Period
Day Type
Type of Fishing
n Mean
1 1.00

11 November
1 Weekend/Holiday

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Party Size
SE
1.24

80% CI 95% CI
1.59 243

11 November
2 Weekday

[N}

Completed Trip Length
Mean SE
5.33 --

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Party Size
SE
1.40

80% CI 95% CI
1.79 2.74

12 December
1 Weekend/Holiday

Completed Trip Length
Mean SE
4.39 2.72

Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing

Party Size
SE

80% CI 95% CI

o=

Completed Trip Length
Mean SE

Party Size and Conpl et ed

80% CI

80% CI
3.49

80% CI

33

95% CI

95% CI
5.33

95% CI



Appendi x Table 2. Table Series 3. Fishing Pressure (CAS Program Qut put)

Table 3.07 Summary report--observed and total fishing pressure (P, h), standard error (SE) and confidence
intervals (+/- % CI) totaled over selected stratum.

Waterbody 2701 Angostura
Work Period Totaled Over: 1,10, 11,12,2,3,4,5,6,7, 8,9 -- January, October, November,
December, February, March, April, May, June, July, August, September
Day Type Totaled Over: 1,2,3 -- Weekend/Holiday, Weekday, Weekend/Holiday or
Weekday (1 or 2)
Zone 1 Angostura Lake
Type of Fishing 1 Boat
Observed Total
P SE 80% CI 95% CI P SE 80% CI 95% CI
38,676.43 2,962.92 3,798.46 5,807.32 89,033.57 7,128.21 9,138.36 13,971.29
Type of Fishing 2 Shore
Observed Total
P SE 80% CI 95% CI P SE 80% CI 95% CI
19,596.20 1,853.94 2,376.75 3,633.72 19,596.20 1,853.94 2,376.75 3,633.72
Type of Fishing 3 Open Ice
Observed Total
P SE 80% CI 95% CI P SE 80% CI 95% CI
1,360.49 261.16 334.81 511.88 1,360.49 261.16 334.81 511.88
Type of Fishing 4 Ice Shanty
Observed Total
P SE 80% CI 95% CI P SE 80% CI 95% CI
576.28 120.32 154.24 235.82 576.28 120.32 154.24 235.82
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Appendi x Table 3.

Tabl e Series 5:

Cat ch/ Har vest / Rel ease Nunbers (CAS Program Qutput) by angler type.

Table 5.07 Summary report-- catch, harvest or release (N), standard error (SE) and confidence intervals (+/- % CI) totaled over selected strata. "Estimate Types"

include: all anglers interviewed (All Anglers) and over all species (Overall).

Waterbody

Work Period

Day Type

Zone

Type of Fishing
Estimate Type Species
All Anglers 178
All Anglers 310
All Anglers 360
All Anglers 420
All Anglers 620
All Anglers 714
All Anglers 722
All Anglers 730
All Anglers 750
All Anglers 770
All Anglers 790
All Anglers 830
All Anglers 850
All Anglers 862
Overall

Type of Fishing
Estimate Type Species
All Anglers 178
All Anglers 310
All Anglers 360
All Anglers 420
All Anglers 714
All Anglers 730
All Anglers 750
All Anglers 770
All Anglers 790
All Anglers 830
All Anglers 850
All Anglers 862
Overall

2,701 Angostura
Totaled Over: January, October, November, December, February, March, April, May, June, July, August, September

Totaled Over: Weekend/Holiday, Weekday, Weekend/Holiday or Weekday (1 or 2)

N
1,554.36
47.41
5,578.53
414.61
23.70
559.43
68.58
442122
8,975.31
965.37
19,728.81
397.00
57,274.95
1,504.08
101,513.35

N
1,582.01
192.75
2,681.56
179.05
581.44
2,715.01
5,716.63
119.74
31,324.99
2,835.94
6,442.87
28.79
54,400.77

1 Angostura Lake

1 Boat
Catch
SE
473.55
44.99
1,064.26
144.49
26.31
291.64
55.23
921.42
2,495.81
683.78
3,185.20
294.95
9,026.31
938.06
13,086.06

2 Shore
Catch
SE
473.47
132.82
517.43
125.68
177.38
1,110.15
1,824.53
101.68
10,963.22
271.96
1,433.99
24.20
11,463.96

80% CI
607.09
57.68
1,364.38
185.23
33.73
373.88
70.81
1,181.26
3,199.63
876.61
4,083.43
378.13
11,571.72
1,202.59
16,776.33

80% CI
606.99
170.28
663.35
161.13
227.40

1,423.21

2,339.05
130.35

14,054.85
348.66
1,838.37
31.02
14,696.80

95% CI
928.16
88.18
2,085.94
283.20
51.57
571.61
108.26
1,805.98
4,891.79
1,340.21
6,243.00
578.11
17,691.56
1,838.59
25,648.68

95% CI
928.01
260.33

1,014.17
246.34
347.67

2,175.89

3,576.08
199.28

21,487.92
533.05
2,810.62
47.42
22,469.36

N

0.00

0.00
975.90
29.57
0.00
23.44
0.00
881.63
995.08
101.28
14,923.94
51.03
10,443.70
43.34
28,468.91

N

0.00

0.00
489.72
179.05
89.53
489.63
2,764.36
0.00
30,190.93
60.42
1,931.02
0.00
36,194.67

Harvest
SE
0.00
0.00
404.06
25.97
0.00
24.90
0.00
324.26
363.27
60.84
2,659.12
56.07
1,727.73
34.60
3,495.93

Harvest
SE
0.00
0.00
264.27
125.68
62.84
149.35
875.37
0.00
10,965.79
62.42
720.02
0.00
11,024.85

80% CI
0.00
0.00
518.00
33.29
0.00
31.92
0.00
415.70
465.71
77.99
3,408.99
71.88
2,214.95
44.36

4,481.78

80% CI
0.00

0.00
338.79
161.13
80.56
191.47
1,122.22
0.00
14,058.14
80.02
923.07
0.00
14,133.86

95% CI
0.00
0.00
791.95
50.90
0.00
48.80
0.00
635.55
712.01
119.24
5,211.88
109.90
3,386.35
67.82

6,852.02

95% CI
0.00

0.00
517.96
246.34
123.17
292.73
1,715.72
0.00
21,492.95
122.34
1,411.24
0.00
21,608.71

N
1,554.36
47.41
4,602.63
385.04
23.70
535.99
68.58
3,539.58
7,980.23
864.09
4,804.87
345.97
46,831.25
1,460.73
73,044.43

N
1,582.01
192.75
2,191.84
0.00
491.91
2,225.38
2,952.27
119.74
1,134.05
2,775.52
4,511.85
28.79
18,206.10

Release
SE
473.55
44.99
954.37
137.31
26.31
278.27
55.23
863.75
2,510.32
633.28
1,195.19
242.29
7,859.53
920.10
11,218.09

Release
SE
473.47
132.82
369.61
0.00
140.06
1,082.39
997.23
101.68
484.05
241.62
772.66
24.20
3,216.48

80% CI
607.09
57.68
1,223.51
176.03
33.73
356.75
70.81
1,107.33
3,218.23
811.86
1,532.23
310.61
10,075.92
1,179.57
14,381.59

80% CI
606.99
170.28
473.84

0.00
179.56

1,387.62

1,278.45
130.35
620.55
309.76
990.55

31.02

4,123.52

35

95% CI
928.16
88.18
1,870.57
269.13
51.57
545.42
108.26
1,692.95
4,920.22
1,241.23
2,342.57
474.88
15,404.68
1,803.40
21,987.45

95% CI
928.01
260.33
724.44

0.00
274.52

2,121.48

1,954.57
199.28
948.74
473.58

1,514.42

47.42

6,304.29



Appendi x Table 3.
type.

Type of Fishing
Estimate Type Species
All Anglers 360
All Anglers 420
All Anglers 750
All Anglers 770
All Anglers 775
All Anglers 790
All Anglers 830
All Anglers 850
Overall

Type of Fishing
Estimate Type Species
All Anglers 360
All Anglers 420
All Anglers 730
All Anglers 750
All Anglers 790
All Anglers 830
All Anglers 850
Overall

Conti nued.
3 Open Ice
Catch

N SE
96.09 56.21
41.30 15.04
6.75 6.59
431 4.84
27.83 29.86
11.39 8.26
26.27 23.64
174.65 77.89
388.59 114.31

5.97
1.57
29.53
3.67
0.00
3.14
27.64
71.53

4 Ice Shanty

Catch
SE

4.70
2.02
11.91
7.24
0.00
2.09
21.46
28.72

80% CI

72.06
19.28
8.45
6.20
38.28
10.59
3031
99.85
146.55

80% CI

6.02
2.59
15.27
9.28
0.00
2.68
27.51
36.82

95% CI

110.17
29.47
12.92

9.48
58.52
16.19
46.33

152.66

224.06

95% CI

9.20
3.97
2335
14.18
0.00
4.09
42.05
56.30

40.75
35.13
6.75
0.00
0.00
6.75
8.95
156.42
254.75

5.30
1.57
29.53
0.00
0.00
1.57
24.50
62.48

Harvest
SE

23.79
15.44
6.59
0.00
0.00
6.59
6.96
73.48
81.05

Harvest
SE

4.70
2.02
11.91
0.00
0.00
1.05
17.41
23.83

80% CI

30.50
19.79
8.45
0.00
0.00
8.45
8.92
94.20
103.91

80% CI1

6.02
2.59
15.27
0.00
0.00
1.35
2232
30.55

95% CI

46.63
30.26
12.92
0.00
0.00
12.92
13.63
144.02
158.86

95% CI

9.20
3.97
23.35
0.00
0.00
2.06
34.12
46.71

55.34
6.16
0.00
431

27.83
4.64

17.32

18.23

133.84

0.67
0.00
0.00
3.67
0.00
1.57
3.14
9.05

Release
SE

49.09
6.52
0.00
4.84

29.86
4.98

22.59

14.04

86.02

Release
SE

0.00
0.00
0.00
7.24
0.00
2.09
4.18
9.57

Tabl e Series 5: Catch/Harvest/Rel ease Nunbers (CAS Program Qutput) by angl er

80% CI

62.93
8.35
0.00
6.20

38.28
6.38

28.96

18.01

110.27

80% CI

0.00
0.00
0.00
9.28
0.00
2.68
5.36
12.28

36

95% CI

96.22
12.77
0.00
9.48
58.52
9.75
44.28
27.53
168.59

95% CI

0.00
0.00
0.00
14.18
0.00
4.10
8.19
18.77



Appendi x Tabl e 4.
qgquarter arc seine pulls.

Field formdepicting total catch by station for
Field formhas actual data from Angostura

Reservoir, Fall County, July 7, 2001.
1/4 Arc Seine Field Form
Lake: Angostura Reservoir Sei ne Measurenents:
County: _Fall River Length: 100 ft
Date: _7-7-01 Depth: 6 ft
Mesh Size: 1/4 inch square
Col lected By: _Galinat, Sinpson, Wangen
Station Nunber
1 2 3 4
Total area covered
(acres) 0.8 0.8 0.8 0.8
Wat er depth (ft) 4 - 6 4 - 6 4 - 6 4 - 6
Bottom soil type Sand/ gr avel Sand Sand Sand/ shal e
/ shal e
Wat er Tenperature 27°C
W nd Speed
(nph; di recti on) 5 - 10 N 5 - 10 N 5 - 10 N 5 - 10 N
: ; 9:30 - 10: 50 - 12: 00 - 2:10 -
Time of collection 10: 30AM 11: 45AM 12 50PM 3: 45PM
Station 1 Station 2 Station 3 Station 4 TOTALS
Spp. yoy : 1+ yoy : 1+ yoy 1+ yoy 1+ yoy 1+ All
BLC i 2 0 0 2 2
BLG 0 . 5 : 0 4 0 . 34 0 43 43
CAP 0 3 0O : 5 0 4 0 : 3 0 15 15
CCF 0 38 0 ' 5 2 15 0 i 5 2 63 65
CPS | 0 2 0 2 2
CRC 0 1 0 1 1
EMS 9 . 19 24 | 45 o . 1 o . 7 33 ' 72 105
FWD 0 1 0o 1 1
as 20 0 20 ¢ O 20
LMB 1 0 1 . 0 1
RCS 0 6 0 1 0 2 o 9 9
SHR 0 1 0 2 0 2 0 : b 5
SMB 1 4 1 1 0 3 9 5 11 13 24
SPS 2 12 7 0 9 . 12 21
WAE ! 1 1 ! ! 1 1 2
YEP 0 2 0o : 2 2
Tot al 77 240 317
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Appendi x Table 5. Stocking record for Angostura Reservoir, Fall River
County, 1988-2001.

Year Nunber Speci es Si ze
1988 91, 300 Lar genout h bass Fi ngerling
1989 252, 900 Lar genout h bass Fi ngerling
150, 000 Wl | eye Fi ngerling

1990 310 G zzard shad Adul t

450 Emeral d shi ner Adul t
99, 754 wal | eye Fi ngerling
1991 250, 000 Lar genout h bass Fi ngerling

500 G zzard shad Adul t
235, 000 wal | eye Fi ngerling

1992 300 G zzard shad Adul t
235, 000 wal | eye Fi ngerling
1993 150, 000 Lar genout h bass Fi ngerling
235, 000 wal | eye Fi ngerling

1994 43 G zzard shad Adul t
67,870 Lar genout h bass Fi ngerling
1995 100, 000 Lar genout h bass Fi ngerling
204, 555 wal | eye Fi ngerling
1996 135, 387 Lar genout h bass Fi ngerling
354, 070 wal | eye Fi ngerling

1997 no fish stocked

1998 109, 962 Lar genout h bass Fi ngerling
201, 084 Wl | eye Fi ngerling

1999 15 G zzard shad Adul t
48, 000 Lar genout h bass Fi ngerling
248, 280 wal | eye Fi ngerling
2000 97,133 Rai nbow t r out Fi ngerling
207,779 wal | eye Fi ngerling
2001 12,638 Lar genout h bass Fi ngerling
37, 000 Rai nbow tr out Fi ngerling
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Appendi x Table 6. Conposite listing of sanple data for black crappies
collected by trap nets in Angostura Reservoir, 1994-2001

Year N CPUE CPUE- S PSD RSD- P
30.6 30.6 56
1994 381 (0.0, 63.7) (0.0, 63.7) (52, 61) °
54.5 54.5 84
1995 U7 (4273, 66.7) (42.3, 66.7) (82, 87) 0
28.1 28.1 96 2
1996 338 (1.2, 54.9) (1.2, 54.9) (94, 98) (1, 3)
69. 3 68.0 94 19
1997 340 (2.1, 110.6)  (28.0, 108.0) (93, 95) (17, 22)
8.0 8.0 100 68
1998 103 (0.0, 19.0) (0.0, 19.0) (100, 100) (60, 76)
15.8 15.8 85 30
2000 146 (5.4, 26.2) (5.4, 26.2) (80, 90) (24, 36)
1.8 1.6 79 63
2001 22 (0.2, 3.5) (0.0, 3.2) (62, 96) (43, 83)
5
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Appendi x Figure 4. Length histogram of black crappies collected in trap
nets from Angostura Reservoir, August 14 and 15, 2001

Appendi x Table 7. Conposite listing of sanple data for channel catfish
collected by gill nets in Angostura Reservoir, 1994-2001

Year N CPUE CPUE- S PSD RSD- P
21.9 9.1 27 0
1994 197 (1870, 25.8) (9.3, 16.3) (19, 35) (0, 0)
13.7 8. 4 9 0
1995 123 (4 97 25, 5) (3.2, 13.7) (4, 15) (0, 0)
27.0 21.9 18 !
1996 243 (7.5 '46.5) (8.4, 35.4) (13, 22) (0, 1)
20.7 14.0 22 1
1997 267 (. 0. 65.6) (0.0, 28.6) (16, 28) (0, 2)
17.3 10. 4 10 2
1998 = 156 (0.7, '34.0) (0.0, 21.4) (5, 15) (0, 5)
96. 6 50. 8 20 3
2000 483 (6357 '129.7) (33.7, 67.9) (16, 24) (1, 5)
67.8 31. 4 20 2
2001 339 (48,6, 117.0) (5.1, 57.7) (15, 26) (0, 4)
40
] N=339
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P
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g 4
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Appendi x Figure 5.

gill
2001.

Appendi x Tabl e 8.

el ectrofishing in Angostura Reservoir,

Lengt h hi st ogr

nets from Angostura Reservoir,

Catch data for

am of channel

Fall River County,

catfish collected in
August

14 and 15,

| argenout h bass col |l ected by

Sept enber 4, 2001.

Speci es N CPUE CPUE- S PSD RSD- P
Largerouth bass | 8 | g oo 1y | (o 5% 5) | 67 (0, 100) | 33 (0, 100)
Mean W Sub St ock S-Q QP P-M

2002 116 (A) 128 (A) 92 (A 87 (A

Appendi x Table 9.

Conposite listing of sanple data for snall nmouth bass

collected in gill nets at Angostura Reservoir, 1997-2001. Confidence
intervals (80% are given in parentheses.
Year N CPUE CPUE- S
1997 57 6.3 (0.0, 18.3) 6.2 (0.0, 5.5)
1998 22 2.4 (0.0, 7.1) 2.2 (0.0, 6.4)
2000 64 12.8 (0.4, 25.2) 12.8 (0.4, 25.2)
2001 9 1.8 (0.0, 4.6) 1.8 (0.0, 4.6)

Appendi x Tabl e 10.

Conposite listing of stock density indices for

snal | rout h bass from Angostura Reservoir, 1997 - 2001.
W
Year PSD RSD- P
S-Q QP P-M
1997 30 (20, 41) 0 (0, 0) 106 (0.7) 98 (1.6)
1998 55 (35, 75) 20 (4, 36) 99 (0.8) 97 (1.6) 93 (10.5)
2000 59 (49, 70) 6 (1, 11) 99 (0.7) 95 (0.2) 94 (3.1)
2001 44 (12, 77) 0 (0, 0 109 (1.0) 95 (1.6)
10
q 8 N=17
9 o
g .
o ———— =
O T T T T T T T
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Appendi x Fi gure 6.

ni ght el ectrofishing at Angostura Reservoir,

Sept enber 4, 2001.

Total Iength (mm)

Lengt h hi stogram of smal |l nouth bass coll ected during

Fall River

County,
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Appendi x Table 11
data, Region 1 nean

Angostura Reservoir snall mouth bass age and growth
| engt h- at - age, and the Sout h Dakota state-w de

snal | mout h bass nean length-at-age (WIllis et al 2001). Standard errors
are in parentheses.
Year Age
d ass Age N 1 2 3 4 5
2001 0 1
2000 1 7 90
1999 2 6 90 176
2001 Mean 14 90 (0) 176 (0)
... 2000 Mean 64 80 (3) 168 (7) 268 (15) 360 (14) 420 (0)
Regi on 1 85 (4) 154 (10) 224 (17) 270 (30) 330 (31)
Sout h Dakot a 91 (2) 171 (4) 242 (6) 300 (8) 333 (8)
Appendi x Table 12. Conposite listing of sanple data for walleye
collected by gill nets in Angostura Reservoir, 1994-2001. Confidence
intervals (80% are given in parentheses.
Year N CPUE CPUE- S
1994 95 10.6 (6.4, 14.7) 10.6 (6.4, 14.7)
1995 17 1.9 (0.0, 4.2 1.8 (0.0, 3.9
1996 15 1.6 (0.0, 4.2) 1.6 (0.0, 4.2)
1997 51 5.3 (0.0, 15.4) 5.3 (0.0, 15.4)
1998 52 5.8 (0.0, 15.4) 5.6 (0.0, 15.1)
2000 249 49.8 (26.0 73.6) 39.4 (25.2, 53.6)
2001 87 17.4 (5.7, 29.1) 15.4 (4.5, 26.3)

Appendi x Table 13.

Conposite listing of stock density indices for

wal | eye from Angostura Reservoir, 1994 — 2001
'

Year PSD RSD- P

S-Q QP P-M
1994 18 (11, 24) 4 (1, 8) 86 (0.6) 78 (0.9) 83 (3.5)
1995 56 (34, 79) 31 (10, 52) 85 (1.1) 85 (1.0) 84 (3.2)
1996 100 (100, 100) 50 (25, 75) 86 (2.0) 81 (6.0)
1997 48 (36, 60) 8 (2, 15) 92 (0.8) 86 (0.8) 90 (1.6)
1998 62 (50, 74) 6 (0, 12) 90 (1.2) 86 (0.5) 79 (1.5)
2000 43 (37, 49) 7 (4, 10) 89 (0.3) 87 (0.2) 81 (1.1)
2001 31 (22, 40) 8 (3, 13) 89 (0.3) 85 (2.5) 85 (A
Appendi x Table 14. Angostura Reservoir walleye year class, age in 2001

sanmpl e size (N), nean back-cal cul ated tota

standard error (SE)

| engt h- at - age, popul ation
2000 Angostura nean | ength-at-age, the Region 1 and

Sout h Dakota walleye nean length-at-ages (WIllis et al. 2001).

Year Age

Cass Age N 1 2 3 4 5 6 7
2001 0 5

2000 1 29 223

1999 2 37 222 340

1998 3 7 212 328 389

1997 4 3 236 390 459 487

1996 5 0 S S S .
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1995 6 2 219 370 477 550 594 633
1994 7 3 188 320 441 529 590 637 665
2001 Mean 217 350 442 522 592 635 665
(7) (13) (19) (19) (2) (2) (0)
2000 Mean 221 329 392 439 480 516 573
, (9) (13) (19) (22) (29) (37) (24)
Region 1 164 260 332 385 444
(17) (22) (27) (32) (42)
S.D. Mean 168 279 360 425 490
(3) (6) (7) (8) (9)
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Appendi x Figure 7. Length frequency histograns of walleye collected by

gill net in Angostura Reservoir, 1996-2001. Dashed line (---)
represents the 14-inch (356-m) walleye mininumlength lint.
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Appendi x Table 15. Table Series 10:
(CAS Program Qutput).

Pr ef er ences,

Angl er Satisfaction

Table 10.03 Summary report--preference question responses totaled over selected strata.

Work Period Totaled Over: 1,10, 11,12,2,3,4,5,6,7, 8,9 -- January, October, November,
December, February, March, April, May, June, July, August, September

Day Type Totaled Over: 1,2,3 -- Weekend/Holiday, Weekday, Weekend/Holiday or Weekday (1
or2)
Type of Fishing Totaled Over: 1,2,3,4,5 -- Boat, Shore, Open Ice, Ice Shanty, Spearing
Question Series 1
Question Number 1 Considering all factors, how satisfied are you with your fishing trip today?
Responses (n) 946
Answer Code Answer Description Count Percent of Total (%)
1 Very Satisfied 211 22.30
2 Moderately Satisfied 184 19.45
3 Neutral 137 14.48
4 Moderately Dissatisfied 53 5.60
5 Very Dissatisfied 49 5.18
6 No Opinion 5 0.53
13 No Answer Recorded 307 32.45
Work Period Totaled Over: 1,10, 11,12,2,3,4,5,6,7, 8,9 -- January, October, November,
December, February, March, April, May, June, July, August, September
Day Type Totaled Over: 1,2,3 -- Weekend/Holiday, Weekday, Weekend/Holiday or Weekday (1
or 2)
Type of Fishing 1 -- Boat
Question Series 1
Question Number 1 Considering all factors, how satisfied are you with your fishing trip today?
Responses (n) 522
Answer Code Answer Description Count Percent of Total (%)
1 Very Satisfied 160 30.65
2 Moderately Satisfied 144 27.59
3 Neutral 104 19.92
4 Moderately Dissatisfied 36 6.90
5 Very Dissatisfied 38 7.28
6 No Opinion 3 0.57
13 No Answer Recorded 37 7.09

Work Period Totaled Over: 1,10, 11,12,2,3,4,5,6,7, 8,9 -- January, October, November,
December, February, March, April, May, June, July, August, September

Day Type Totaled Over: 1,2,3 -- Weekend/Holiday, Weekday, Weekend/Holiday or Weekday (1
or 2)

Type of Fishing 2 -- Shore

Question Series 1

Question Number 1 Considering all factors, how satisfied are you with your fishing trip today?

Responses (n) 180

Answer Code Answer Description

1 Very Satisfied
Moderately Satisfied
Neutral
Moderately Dissatisfied
Very Dissatisfied
No Opinion
No Answer Recorded

W AN N AW

—_

Percent of Total (%)
26.67

14.44

13.33

7.78

3.33

1.11

33.33
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Appendi x Table 15. Continued. Table Series 10: Preferences

Work Period Totaled Over: 1,10, 11,12,2,3,4,5,6,7, 8,9 -- January, October, November,
December, February, March, April, May, June, July, August, September
Day Type Totaled Over: 1,2,3 -- Weekend/Holiday, Weekday, Weekend/Holiday or Weekday (1
or 2)
Type of Fishing 3 -- Open Ice
Question Series 1
Question Number 1 Considering all factors, how satisfied are you with your fishing trip today?
Responses (n) 175
Answer Code Answer Description Count Percent of Total (%)
1 Very Satisfied 2 1.14
2 Moderately Satisfied 10 5.71
3 Neutral 8 4.57
4 Moderately Dissatisfied 2 1.14
5 Very Dissatisfied 5 2.86
13 No Answer Recorded 148 84.57
Work Period Totaled Over: 1,10, 11,12,2,3,4,5,6,7, 8,9 -- January, October, November,
December, February, March, April, May, June, July, August, September
Day Type Totaled Over: 1,2,3 -- Weekend/Holiday, Weekday, Weekend/Holiday or Weekday (1
or 2)
Type of Fishing 4 -- Ice Shanty
Question Series 1
Question Number 1 Considering all factors, how satisfied are you with your fishing trip today?
Responses (n) 66
Answer Code Answer Description Count Percent of Total (%)
1 Very Satisfied 1 1.52
2 Moderately Satisfied 4 6.06
3 Neutral 1 1.52
4 Moderately Dissatisfied 1 1.52
13 No Answer Recorded 59 89.39
Work Period Totaled Over: 1,10, 11,12,2,3,4,5,6,7,8,9 -- January, October, November,
December, February, March, April, May, June, July, August, September
Day Type Totaled Over: 1,2,3 -- Weekend/Holiday, Weekday, Weekend/Holiday or Weekday (1
or2)
Type of Fishing 4 -- Ice Shanty
Question Series 1
Question Number 1 Considering all factors, how satisfied are you with your fishing trip today?
Responses (n) 3
Answer Code Answer Description Count Percent of Total (%)
13 No Answer Recorded 3 100.00
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Appendi x Tabl e 16.

Tot al

nunber and percentage of

resi dent and non-

resi dent anglers by state at Angostura Reservoir, Fall River County from
Januar y- Decenber, 2001.

Per cent Percent of

State Count of Tot al Non-r esi dent s

Sout h Dakot a 792 83.9 ---
Nebr aska 94 10.0 61.8
Woni ng 18 1.9 11.8
Col or ado 15 1.6 9.9
*Qt her 25 < 0.6 each < 4.0 each
*Texas, lowa, North Dakota, California, Illinois, Indiana, M nnesota,
Al abama, Arizona, Utah, Washi ngton, Washi ngton, Wsconsin.
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