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ABRSTRALT

Despite very low streamflows anglers enjoved a reasonably good
paddlefish season. Anglers at Intake spent 2,386 days fishing to
catch 2,612 paddlefish. Females continued to dominate the catch
and average size of both sexes is remaining constant., Paddlefish
tagged in 1984 were harvested at an annual rate of 9.5%.
Exploitation rates have increased in recent years but are
probably still safe. Day and night anglers counts indicate that
average number of anglers is similar during both daylight and
dark hours., Location of padalefish over long river reaches
indicated few paddlefish were able to move upstream of Intake
and that paddlefish distribution downstream of Intake was not

highly "clumped.”
ORJECTIVEE AND DEGREE OF ATTAINMENT

1. To prevent overharvest of the paddlefish population during
the spawning migration, limit harvest to 5,000 or fewer fish
most yvears. The obldective was met., Harvest in 1987 was
approximately 2,600 fish.

2. To determine acceptable angler harvest. Progress was made
toward this obijective in 1987. The total harvest of
approximately 2,600 fish resulted in a 2.5% return of
paddlefish tagged in 1984.

3. To locate and preserve paddlefish Q@aﬁﬁlﬁg habitat. LOULess
was made toward this objective in 1987 by éetéz%iriﬁ@
distribution of paddlefish in the Yellowstone River.

PROCEDURES

A partial creel census was conducted during the paddlefish season
at Intake in 1887, As many ang“%fa a5 possible were interviswed.
The interview total in 1887 was 1,184, which amounted to 48% of
the total estimated angler days. The season was divided into
nalf month sampling periods and calculations for angler hours,
harvest and success rate were made for each period. Anglers weare



counted on over 90% of the days of the fishing season with 8
counts, on most days, between the hours of 6:00 A.M. and 9:00
P.M. A 24 hour fishing day was used in tishing pressure

calculations. WNight angler counts were made on 13 nights to test

the assumption that night fishing pressure was equal to daytime
fishing pressure and that use of a 24 hour fishing day in
pressure and harvest calculations was valid. Analysis of the
data was accomplished by adapting formulas 5 through 32 from
Spence {1970} to the creel census. Calculations were made by

computer.

Angler caught paddlefish were weighed to the nearest pound. Eye
to fork length was measured to the nearest millimeter., §Sex was
determined by internal examination of the gonad except for most
fish weighing more than 50 pounds. Male paddlefish weighing 50
pounds or more are not observed at Intake.

Paddlefish were located in the Yellowstone River with boat
mounted electrofishing gear. Approximately 10 amps was used to
cause paddlefish to swim to the surface where they could be
observed, Power was turned oOff briefly when a fish approached
close enough to the positive electrodes to possibly cause
immobilization,

RESULTS AND DISCUSSION
General Observations

Paddlefishing at Intake in 1987 was reasonably good despite very
low Yellowstone River flows in May and June. The June average
streamflow ©f 14,450 cfs at Sidney {(USGS unpublished data) was
the lowest in many vears. The first fish was caught at Intake
on May 17 and fishing was slow until the last few days of May
when the numbers of fish caught increased in respoense. to a rising
river level. The Yellowstone River flow at Sidney peaked on May
31 and fishing was excellent during the first week o0f June,
Fishing then gradually tapered o¢ff as the river level fell
through the month of June., By June 25 very few f£ish being caught
few peoplie were fishing. Creel census was ended on June 28, the
tirst day no paddiefish were caught at Intake.

Angler interest in paddlefish, as indicated by tag sales, has
waned in recent vears. Approximately 2,800 anglers bought
paddlefish tags in 1987, with non-residents purchasing
approximately 25 % of that total. In 198% and 1986 approximately
3,700 anglers bought tags, with the corresponding number being
approximately 5,000 in 1983 and 1984. Low .June flows and
regultant angler expectation of poor paddiefishing may be part of
the reason for decreased tag sales in recent vears.

Paddlefish Size and Sex Rato
A total of 1,412 paddlefish were weighed, messured and sexed from

the 19B7 angler catch at Intake {Table 1). Average length and
weight of all fish processed was 1091 mm and 49.7 pounds. The




female percentage in the angler harvest was 77.2%, higher than
the $3.3% of 1986, but legs than the B8Z.6% of 1583,

Table 1. Summary of paddlefish measurements obtained from the

angler catch at Intake, Yellowstone Ri“ez? 1963-1987,

Averade

HNumber of Total Bye-Fork Average Percentags

ftisn Lencth fength waloht of
Yeaar meagured finches) {mm {pounds] females
1963 46 43,4 29.6 0
18964 920 48.8 21.9 2.8
1365 453 50.6 2:.3 2.9
156¢6 28 45 .2 21.2 0
1987 123 50,9 21.8 a
19868 149 2.6 25.6 4.3
1965 459 51.9 23.4 3.7
1970 700 52.0 25,8 11.4
1871 1138 53.1 30.8 45.4
1972 18748 55,5 34.0 48,7
1973 16546 53.9 33.1 441
1974 1810 55,1 35.6 51.7
1975 1158 57,3 472.3 67.8
13876 940 57.6 £7.4 67.8
1977 1003 58.7 48.72 64.0
1978 809 55.8 43,0 £8.0
197% £37 60,1 1 50.4 o 67.5
1384 - 58.3 4.1 = 80.2
1981 2528 1084 46.7 75.1
1982 2004 1078 43,1 71.2
1983 14090 1048s 50.2 82.9
i%84 2691 1080 44.0 59.1
1885 £28 1087 47,2 78.7
1584 1462 1084 £43.7 63.3
i9a7y 14172 1091 45,7 772
1 pased on 62 measurements
2 Pased on 13! measurement
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2 indicates average length and weight by sex of paddlefish
the angler harvest ai Intake., In 1%8? males averaged 916 mm
thoand 25,6 pounds. Corvesponding figures for females wers
mm and 56.% pounds., Figur ) h sexes are similar to
past vears, suggesting a stable paddlefish population.
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Individually numbered plastic poultry bands placed around the
dentary bone have begen used to study paddlefish movements since
1864, HMore recentliy return of tagged paddlefish has been used to



infer angler exploitation rate of paddlefish. Paddlefish
movements are now well determined. All paddlefish in the
Yellowstone River are residents of Garrison Reservoir in North

Dakota.,

Of the 5,651 paddlefish tagged at Intake since 1964 at lieast
1,192 {(21.1) have been harvested by anglers. Because department
personnel are present at Intake almost continuously during the
paddlefish season, it is thought that most tags on angler caught
fish are returned. In 1987, 64 tags were returned from Intake
tagged fish {Table 3}. Most of these (42} were returned from
fish tagged in 1984. 1In addition 4 metal tags were returned at
Intake from fish tagged in the Missouri River. Of the 64 tags
returned from Intake tagged f£ish only one was returned from a
location other than Intake. This fish was caught at the Missouri
- Yellowstone confluence in North Dakota.

Table 2. Summary of paddlefish length and weight, by sex, obtained
from the angler catch at Intake, Yellowstone River, 1963-

1%887.
Males : Females
Sample Length Weight Sample Length Weight

Year Size {E~F, mm} (pounds) Size (E~F, mm} (pounds)
1963 46 29.6

19564 28 21.2

1967 123 21.8

1968 ) £42.3
13870 520 26.3

1871 620 25.7 516 52.8
1972 869 23.5 809 53.4
1874 932 24 .4 378 55.4
1975 303 25.9 637 £0.2
1978 2589 30.0 550 66.0
1279 207 25.0 430 £1.56
1981 630 554 27.8 1898 1130 53.0
1582 577 937 24.4 1427 1138 53.8
1583 244 g3z 25.8 1156 1117 55.3
1584 832 954 24.0 1859 1136 52.9
1985 134 914 24.2 494 1134 53.4
13835 537 932 24.7 925 114z 54.7

1887 322 916 25.6 1080 1143 56:8




Table 3. Summary of paddletish tagging at Intake and tag returns

19841387,

MHumber Number Total Hunber Percentage

Tagged Returned Heturned Returned
Year in 1887
1964 858 { 125 13.40
1865 283 i 56 15.8
1866 14 i 4 28.90
i867 60 Y 7 11.7
13568 28 a 3 16.7
1363 163 i 28 17.2
1970 187 U 53 26.89
1871 396 i 85 21.5
1972 385 1 7% 18.5
1973 455 i e 19.8
1974 561 1 179 3i.9
L2975 181 i 33 20.5
1976 194 4 62 32.6¢
1877 341 3 78 23.2
i978 647 14 iZs 21.1
1979 129 Z Z4 16.5%
1980 13 t 2 15.4
1984 551 £z 150 27.2
1985 Z il g 9.0
1586 153 i g 5.9
Total or
Mean 5651 &4 11872 21i.1

Expleoitation rates are most reliably calcuiated from fish tagged
in recent years, because of compounding underestimation due to
non—angling mortality and angler failure to return Lags.
Padodieiish tagged in 1¥84 were harvested at a rate of 9.5% in
1987, The four vear average annual angler sxploitation rate tor
1984 tagged fish is 7.4%. While this rate i3 higher than those
cafculated in 1984 for fish tagged in the 1360's andg *70'=
(Btewayrt 1BH4}, it 18 probably not sxcessive,

For the 153 paddliefish tagged in 1986, 9 0oy 5.9 % were caught by
anglers in 1%87. &Some of these fish should return to Intake in
1988 and again be vulnerable To angler harvest.

Creel Census

Fegults from the 1987 creel census at Intake are given in Table
4, Results ftor 1887 are compared to previous years in Table 5.
In 132487, 1,197 anglers were interviewsd Loy angling information.
This was 49% ol Lhe eztinmated paddletish angley davs 1in 1987 at
Intake., {Creel census resulits showed that anglers spent 2,386
days or 9,450 hours paddielishing to catch 2,617 Tish. The



average angler day was 4.0 hours. Anglers caught on the average,
0.28 fish per hour or 1.13 fish per day. Compared to 1986, 1987
had higher harvest and success rate, but fewer angler days and a

shorter fishing day.

Table 4. Estimate of anglers, hours fished and harvest for the
1987 paddlefish season at Intake, by half month
sampling periods.

No. of Hours Per Angler No. of Fish Caught Fish
Time Angler Angler Hours Fish Per Angler Caught/
Pericd Davs Day Caught Hour Angler Day
5/15-5/31 1228 3.9 4781 1207 0.25 1.00
6/1- 8/15 903 4.0 3613 1104 0.31 1.22
6/16-6/30 257 4.1 iG55 300 0.28 1.15
/1 ~7/10 No creel censug - few anglers, few fish caught.
Total or
Mean 2386 4.0 9450 2612 §.28 1.13

Table 5. Comparison of paddlefish of paddlefish fishing pressure
and harvest data at Intake from 1972 to 1987,

Angler Fish Fish Fish/ Total Weight

Year Days Caught Kept Angler Day Harvested (Pounds)
1872 2118 2935 18405 1.39 61,370

1973 2449 4670 2675 1.91% 88,543

1974 3363 4359 2182 1.30 77,680

1975 2784 2850 1473 1.086 77,038

1877 3524 2764 1413 0.78 67,962

1878 6130 4812 2887 G.78 124,141

1879 2904 2202 1727 0.76 87,041

1881 3582 5318 5318 1.34 248,251

1982 3535 4713 4713 1.33 212,556

1583 3142 3193 3193 0.92 160,285

1584 3978 3860 3860 4.98 165,840

1985 1745 550 550 §.34 25,560

1586 2521 1791 i7g1 0.73 78,267

1587 2386 2612 2612 1.13 129,816

The harvest in 1987 was surprisingly high considering near recoid .

iow June flows. Flows in 1985 were similar during paddlefish
season, but the 1985 harvest was much lower {(Table 5}. Both
pressure and harvest have been relatively low since 1985,



June runsg paddletrish

& btwenty-four hour fishing day, rather than 16 hours, wag used in
creel census calculations for both the 1986 ang 1987 seasong.  In
1985 and previous years it wasg assumed that fishing pressure was
negligible during the hours from 10:00 P.H., to 5:00 A.HM.
General ogservationsg indicate thig ig8 no ilongery true., In 1587
night angler counts were made on 13 nights anﬁ compared Lo counts
made on the same day during the daylicht. A palired 77 test was
used to test the ?V?Q?%QS&S that average iiﬁﬁm”ﬁ Pressure was
egual during the day and night. For tne days used the averade
davtime pressure was 10.8 anglers and the night average was 8.7
anglers, The calculated paired "7T¥ value was 1.918. It was not
signitricant at the%5% level but was sgigniticant at the B0% level,
Evidence suggests that night fishing pressure may be slightly
less on the average.

Ideally angler countsg would be made throughout the Z4 hour day,
Dut becauge ©Of manpower congiderations cou ﬁtf are being limited
to daylight hours. Available evidence indicates the use of a 24
oty is much more accurate than use of 3 16 houy fishing day in
creel census calculations.

Paddlefish Migration and Concentratlion

Matdor gaps stili exist in the body ol Information yegulired 1oy
protection of Yeliowstonse River yaéﬁi%iisa spawning habitat.
What particular areas of the river are utilized by paddlefish for
spawning? What river flovws are requird to bring paddleilish
upstream 0§ Intake, giving then access to 156 miles of river
betwyeen Intake and the Cartersyviile diversion at Forsyth, Only
very partlal angwers are avalliable Lo eithery guestion. Penkal
(1981} colilected & Iew paddlelish sggs and 3&f“ae in the Iirst >
mileg downstreanm from the Inftake diversion dam, bui no search
has been made Ifor eggs and larvae at other Y%;$ngt@ae River
sites, Peterman {1979 determined that a rlow of 45,000 ofs was
gufficient to allov paddletrish passage through the side channel
around Intake, buib it 1lg not known 1f somewhat lower flows might
allow pagsage.

ks a %egiﬁﬂiﬂg toward answering the important guestions

concerning paddletish spawning, in 1287 paddiefish distribution
was determined in the Yellowstone Rivey during the spawning
period, Conpcentrationsg of padaletish indicate locations where
gpawning ig likely. Results are shown in Table 6.

from Intake te North Dakota
This run was probably &ase
tgh hag traveled upstrean 1o
crated downstreanm of Sidney

The first run for paddiefish count
was made Mav 12 throughn 14, 1387
before any actual spawning., Fey
Intake and most figsh were still
{Table &}.

The late HMay and nid-June counts are probably Lhe most indigative
0f likesilv paddlefish spawning areas. By those éaﬁ%s water
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ieast a few fish were present in each two mile interval. Highest
counts on both runs were tound at two locations - one
approximately two miles upsteam from Sidney and the other 3ust
downstream from Sidney (Table 8).

The last count, made the last two days of June and the Lirst day
ot July, indicated that paddletrish had virtually left the river.
Only three paddletish were observed in the 33 river miles between

~Intake and North Dakota,

Only tour days were spent making paddlefish counts on the
Yellowstone River upstream of Intake diversion dam because 1t was
felt that May-June streamfloweg in 1987 were too low to allow
significant numbers of paddlefish to move upstream of Intake.

mable 6. Number of paddlerish counted by two river mile
intervals tor the tor the Yellowstone River trom Intake
to the North Dakota border, May and June 19B87.

River Mile 5-12,13,14, 5-26,27,28 6-15,1%,L7, 6-29,30,7-1
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This proved to De the case., Only three paddlieiish were observed
in 81 river mileg electrofished upstreanm of Intage, On June 4§
and 5, 1987 35 river miles from Cedar Cresk to Intake wers
electroftished;: no paddlelfish were obsgeyved, On June 18, 1987,
Z3 river miles from Cedar Creey to Threg HMile CresR were
electrofished; no paddlefish were observed. On June 19, 1387, Z3
river miles from the Powdey River to the Fallon Interstate bridge
were electroiished, Only three paddlelish weare obgerved - one a
mile downstream ¢f the Powdeyr Hiver and two neay the Milwaukaes
Railroad bridde near Calypso.

Yellowstone Rivery streamfliows in Hay and egpecially June 1987,
were unusually low. at the Sidney UBGE gage Lhe June mean daily
discharge is 39,800 cis (Penkal 1%81}. The comparable Iigure for
June 1987 ig 14,45%0 ¢fs. The latitey figure 15 the lowest June
mean I0r many vVears. It isg obviocusly insuflficient to give
paddliefiagh aocess Lo spavwning aress upsirean of Intake and 1t nmay
alsc maks many spawning areas downsirsanm of Intake unusable for
paddietish. As a result the paddleiish location data from Intake
to NHorth Dakota may give little information C<oncerning spawning
locationg, The same work nesds to he done during a May-June
period with more tvpical streamibiows,
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