SOUTH DAKOTA STATEWIDE FISHERIES SURVEY
2102-F21-R-45
Survey Location: Box Elder Creek
Survey Dates: June 15 - 22, 2012
County(ies): Pennington, Meade and Lawrence
Introduction

The Box Elder Creek watershed lies between the Elk Creek and Rapid Creek watersheds. The
headwaters of Box Elder Creek’s Forks lie west of Custer Crossing off of Highway 385. The
creek flows east through the north-west end of Rapid City and drains into the Cheyenne River
south of Wasta, SD. This watershed is in a pine/spruce forest and managed by the United
States Forest Service (USFS). As with the rest of the Black Hills, many USFS roads cut through
the watershed with a few houses and ranches present. Boxelder Creek and its tributaries are
managed under standard regulations with a daily limit of five trout (in any combination) with one
allowed 14 inches or longer. Two lakes in the watershed are stocked with trout; Roubaix Lake
on Middle Box Elder Creek and Reausaw Lake on Hay Creek.

Survey Methods

Four reaches in Box Elder Creek were surveyed during June 2012. Three sites were chosen
based on locations where sampling had occurred in the past (Figure 1). These were sites BOX
1 (below Steamboat Rock Picnic Area), BOX 7 at the Boxelder Forks Campground, and BOX 4,
two km west of Hwy 385 on Benchmark Road. One more site was chosen that was thought to
be a good representation of the creek in that area. Efforts were made to satisfy the
assumptions: 1) the population is static, 2) capture probability remains constant across sampling
periods, and 3) all fish in the population are equally vulnerable to capture (Van Den Avyle and
Hayward 1999; Hayes et al. 2007). Block nets at the upstream and downstream boundaries
were used to prevent fish from emigrating or immigrating within the sample site. Three passes
were made with one or two backpack electrofishing units depending on width of stream, and
captured fish were removed and held in holding cages between passes until processing. For all
sites, captured fish were anesthetized with carbon dioxide (made by mixing glacial acetic acid
and baking soda in water), measured to the nearest millimeter (mm), weighed to the nearest
gram (g), held in recovery cages, and returned to the stream. Data was entered into
Coldstream database. The Coldstream database was used to calculate parameters such as
population estimates of fish per 100 meters and estimated numbers of fish per acre.
Calculations are based on depletion of fish numbers in each pass, and the catchability of fish
within each site.

In addition to fish data; pH, temperature, and specific conductance were measured and
recorded. Stream widths were measured every ten meters and averaged to obtain an estimate
of total area sampled.
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Figure 1: Map of Boxelder Creek Watershed with 2012 survey sites depicted.

BOX 1

Results and Discussion

The Black Hills received less than average amounts of spring and summer moisture during
2012 (NOAA 2013). This was after four consecutive years with above average moisture. Box
Elder Creek’s mean monthly flow at the USGS gauging station near the town of Nemo, SD is
1.6 m®/s (58 cfs) for June (1970-2012); whereas, the June mean monthly flow in 2012 was 0.17
m®/s (5.9 cfs). These changing conditions have likely had an effect on the Boxelder Creek
fishery.

Eight species of fish were captured in Box Elder Creek during 2012 sampling (Table 1). The
most abundant species in the watershed was longnose dace (Rhinichthys cataractae). From a
game fish prospective, the creek appears to switch from a brown trout (Salmo trutta) fishery to a
brook trout (Salvelinus fontinalis) fishery with upstream progression. Other species found were
mountain sucker (Catostomus platyrhynchus), creek chub (Semotilius atromaculatus), stonecat
(Noturus flavus), and black bullhead (Ameiurus melas). Trout species are the only ones
discussed further in this report.



Table 1. Population estimate (number/100 m) of fish surveyed in Boxelder Creek during the
2012 survey. Sites are listed in upstream progression.

Site BOX 1 BOX 8 BOX 7 BOX 4
Brook trout 19 11 62 262
Brown trout 51 49 65 0
Longnose dace 815 245 795 131
White sucker 5 143 1 0
Mountain sucker 16 40 78 5
Creek chub 1 2 0
Stone cat 95 50 0
Black bullhead 0 1 0

Brook trout — Population estimates for brook trout generally increased with upstream
progression in Box Elder Creek during the 2012 survey with 262 estimated at Site 4 (Table 2).
This site met the criteria for a Class 1 brook trout fishery (>150 fish/acre >200 mm). Site 7 met
the criteria for a brook trout Class 2 fishery (25-150 fish/acre >200mm).

Sites 1 and 4 were surveyed previously in 1993. During that survey, fish greater than 200 mm
were more abundant in Site 1 with 40 estimated and less abundant in site 4 with 70 estimated.
Estimates of brook trout greater than 200 mm were lower in 1993 with two and nine estimated in
Sites 1 and 4, respectively.

Table 2. Population (number/100 m) and density (number/acre) estimates of brook trout by
length (mm) in Boxelder Creek during the 2012 survey. Sites are listed in upstream
progression.

Site <200 mm/100 m >200 mm/100 m >200 mm/acre
BOX 1 16 5 24
BOX 8 8 3 12
BOX 7 57 5 31
BOX 4 244 16 192

Brown trout — Population estimates for brown trout were greater in the lower sites during the
2012 Boxelder Creek survey with none surveyed in the uppermost site (Table 3). Sites 1 and 8
met the criteria for a Class 2 brown trout fishery (25-150 fish/acre >200 mm). When Site 1 was
sampled in 1993 there were fewer brown trout surveyed with only eight fish greater than 200
mm.



Table 3. Population (number/100 m) and density (number/acre) estimates of brown trout by
length (mm) in Boxelder Creek during the 2012 survey. Segments are listed in upstream
progression.

Site <200 mm/100 m >200 mm/100 m >200 mm/acre
BOX 1 35 16 76
BOX 8 28 20 79
BOX 7 63
BOX 4 0 0

Other species- Six species other than trout were surveyed in Boxelder Creek in 2012 (Table 1).
Longnose dace, a native species, were the most abundant fish and were found at all sites.
White suckers were found at Sites 1, 8, and 7. They are also a native fish found in many Black
Hills streams. Mountain suckers are another native fish and have been designated a species of
greatest conservation need in South Dakota with their population shown to be in decline in the
Black Hills. (See Schultz and Bertrand 2012 for further information). They were found in all sites
sampled with the greatest abundance at Site 7. Stonecat, another native species, were found at
the two lower sites in Boxleder Creek in 2012. This is one of the few places where they have
been sampled in the Black Hills. Creek chubs and black bullhead were also detected with just a
few sampled.
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Appendix A. Population and Biomass Estimates for Rapid Creek in the 2012 survey.
Table 1. Populstion and Biomass Estimates for Boxelder Creek.

Siie Mumber: 1 Survey Conpleted by: South Dakota Game, Fich and Parks Diarte: Sampled: 20 UM 2012 Conductivity (umbos]: 320
Site Description- 1- Steambaat Fock Camp (1984 site &) Site Length (m): 100 pH: B4
Legal Desoiption: 51, F5E, TIN Mean Width (m): 85 Water Temperatare (FC): 182
Smeam Classification: BET3 BNT2 Mumber of Passes: 3 Air Tempernme (C) whaw
Total Est. Mean Mlean Mean
Size Number #in Lower TUlpper & per Ezper Zper #par Th. per # per Lengzth Weight Fulten
Species ... Clas | Copowed st BTWCL 9% CT hecwe  becwre  Em o oame TR mile . (mam) . Jzmms) | E-facror
Broak Trout <M} mm 13 16 13 ] 187 104 150 746 6.28 57 153.8 315 1.0
Broak Trout =300 mm 5 5 5 5 b 6.17 50 24 351 1] 2106 1054 L1l
Broak Trout ALL 18 1o 12 23 L 1235 150 a0 1.1 306 1590 554 1.03
Brown Trout <M} mm ECS 35 M E 410 FEL 350 111 138 563 Q83 B4 1.13
Brown Trout =200 mm 16 16 L& 14 187 ilie 150 74 2802 57 1530 1674 1.0l
Brown Trout ALL 50 51 50 54 507 7498 510 M2 G685 121 1524 1255 LG
Cresk Chub ALL 1 1 1 2 12 036 1] 5 032 16 1120 il i1
Monntain Sucker ALL 16 16 16 17 187 596 150 746 532 57 1380 jlA 1.08
Soone Cat ALL 19 a5 19 744 1,113 3093 230 451 27.61 1.520 130.4 1% 1.0
White Sucker ALL 5 5 5 7 2 1. 50 4 104 B0 1163 X8 14
Longmose Dace AL 167 £l 167 2585 0,547 i E150 3867 e 13013 b b e
Site Mumber: 4 Survey Conpleted by: South Dakota Game, Fich and Parks Diarte: Samipled- 15 TUN 2012 Conductivity (umbsos]: 5
Site Descripton: 4 1 mile above Benchmark/ Nemo Foad Tonction Site Length (m): 100 pH: £5
Lepal Desoiption: 511 R4E.TIN Mean Width (m): 3.4 Water Temperammre (7C): 109
Stream Classification: BET1 Mumber of Passes: 3 Air Temperanme (*C) e
Total Est. Mfean Mlean Mean
Size Nomher #in Lower Upper  &per Esper Epar #pa Ih.per  #per Length Weight Fultem
Species . Clas  Coptwed sie 8% 0 85%Cl hectre  hectare  Em  ace R mile . (mam) Memms) __ E-factor
Broak Trout <0} mm N 234 110 59 7235 20500 2440 2050 18400 EX L 130.1 5 113
Broak Trout =300 mm 13 16 13 246 474 45.75 160 192 41.74 57 05 GBS 105
Broak Trout ALL M 262 135 a1 TJ68  2&3 65 2500 346 13540 4116 1348 EERY 113
Mouniain Sucker ALL 5 ] 5 13 178 893 &0 T2 AN aT 167.8 502 La7
Lonzmnze Dace AlL 130 154 131 177 4. 566 - 1,540 1349 e 1478 - b e
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Populstion snd Biomaszs Estimates for Boxelder Creek . (Contimmed)

Site Mumber: 7 Sarvey Conpleted by: South Dakota Game, Fish and Parks Diate Sampled- 20 TUN 2012 Cuﬂll:mmﬁunhs} 262
Site Diescription” 7 -{1980s site 5) just below coof w' 5. Boxslder Crk Site Lemgth (m): 100 84
Legal Desoiption: S00.RE, T Mean Width (m): 4.4 Wa.h']hqmm "Cr  1B4
Sweam Classification: BET2 BNT3 Mumber of Passes: 3 Air Temperanme (*C) whaw
Total Est. Mean Mean Mean
Size Number #in Lower Upper & per Ezper Zper #par Ib. per #per Lengzth Weight Fulten
Species ... Clam  Copowed  gte | 85 CT 0 85%CT hecore  hectare Em | ame ae_ mile | (mm)____. Jemms)_ | E-factor
Broak Trout <20} mm 51 57 57 58 g3 I8 86 570 348 2376 o017 1427 EEN] 1Log
Broak Trout =200 mm 5 5 5 5 75 181 30 1n 697 80 W98 103 6 113
Broak Trout AL a2 7] 7] 63 934 345,66 620 E ¥} n7wi oag 1481 M2 109
Brown Trout <20 mm 5l 43 51 £l 949 4541 4§30 iB4 4144 1,014 793 489 109
Brown Trout =200 mm 1 1 1 2 15 156 10 & 114 16 3500 170.0 109
Brown Trout AL 32 &5 51 B35 o 75 4§30 |7 5335 1046 BL6 410 109
Mouniain Sucker ALL 44 T8 40 130 1175 5178 180 474 6.4 1,255 15289 421 110
White Sucksr AlL 1 1 1 5 15 080 10 G | 16 150.0 530 120
Lonrmoze Dace AlT 585 ) Toa BoD 11970 - 7850 4852 wee 12792 - b e
Site Wumber: 8 Sarvey Conpleted by: South Dakota Game, Fish and Parks Diate Sampled- 23 TUN 2012 Concuctivity {umbns) 304
Site Description” § Abowe Steambeoat Pickmic Site Lensth (m): 100 pH: 83
Lepal Desoiption: 500, RME, T Mfean Width {m)- 103 Water Temperatare () e
Stream Classification: BET3 BNT2 Mumber of Passes: 3 Air Temperanme (*C) whaw
Toeal Est. Mean Mean Mean
Size Number #in Lower Upper & per Ezper Zper #par Ib. per #per Lengzth Weight Fulten
Speces ... fCls | Copooed osite | 85% 01 95% O hectare  hectare  Em oacre | ame mile . (mmy _ (grams)  E-factor
Black Bullhead ALL 1 1 1 2 10 030 10 4 027 16 187.0 ila 047
Broak Trout =20 mm 8 ] i Q ™ 313 20 32 17 129 1386 398 098
Broak Trout =3 mm 3 3 3 3 n LR 30 12 181 48 1150 1070 147
Broak Trout ALL 11 11 11 12 108 61 110 44 6.00 17 158.5 G212 1.0
Brown Trout <20} mm 15 26 15 30 255 1688 260 103 15.07 418 874 6.2 1.26
Brown Trout =3 mm o1} a1 1 a5 2048 5105 210 B3 4558 338 1774 M7 09y
Brown Trout ALL 45 40 45 56 481 o720 400 195 B4.85 TRE 173.8 am3 106
Cresk Chub AlL 2 ] ] 3 o] 037 0 ] 033 7] 130.5 19.0 085
Momntain Sucker AL 2 40 o 380 303 950 400 159 858 44 1404 44 094
Soone Cat AL 10 50 10 2 401 1595 500 199 1424 205 1504 325 093
White Sucksr AlL 125 143 125 151 1403 198127 1430 2 17703 21301 1785 1413 1.14
Longmose Dace AT 40 M3 49 1279 1404 b 2450 a74 e 3,042 b b e
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