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Abstract Interpretations

Bright Angel Creek, a major tributary to the Colorado River within Grand Canyon National Park Methods Based on the data collected, the following patterns can be observed | | o
exhibits substantial variability in discharge as it flows through gravel deposits in the Phantom Sites for survey were scouted and mapped based on their proximity to each other within the field site, significant landmarks near their location, and There is an increase In discharge at every site between June and July and a slightly negative change in discharge

Ranch area, near the confluence with the Colorado River. This stream has been selected for Elztiolnship to the Cotl_orado River, ueted according 1o standard methodoloay for shall « svstems in the field at each of the 13 sit " gﬁgwgggyﬂyemﬂﬁﬁgﬁf al\rllgt?hz]ti[h\i]: th\tAé?ﬁ i\ggs?;téﬁf r;nr?ﬁ;@ogg;:g (ir;] ﬁéggsgtgjgrgzrzgo&geGa;,ozrg)Br) this
- - L e mpiabilig - o - - ydrologic cross sections were constructed according to standard methodology for shallow creek systems in the field at each of the 13 sites once a mon -

the r_e_lntroductlon qf native TISh =PECles, V.a”ab”lty n hqb_ltat Condltlpns_ _play a major role in the for 3 hs i 2015(Sch d Zh 2003 There is no statistically clear relationship between the change in discharge and the change in gravel surface area

viability of these reintroduction efforts. This study quantifies the variability of flow and Or 3 Montns In summer (Schwartz and Zhang 2003) . . . . -

documents the relationship between available unconsolidated deposits, and discharge Stream discharge (Q) was calculated for each cross sectional stop along using standard hydrogeological mathematic technique(Fetter 2001) for the month of June or any other month based on the data collected. More testing would have to be done before a

S . . . . . Statistical significance was determined for the data collected using the R Project for Statistical Computing and compared the data collected with definitive cause and effect could be put together for these two variables. | |
variability. We measured discharge at thirteen sites, using standard methods, in order to hydrograph data from an active USGS gauge at stop PR 11 from 2007-2015, The volume of gravel deposits would have to be determined to properly examine the capacity of these bars to store

assess where water was being lost to the surrounding gravels. The overall surface areas of Gravel bar surface areas were calculated through the implementation of GIS satellite imaging software and high resolution photos of the area of study (see water seasonally after this preliminary assessment o |
gravel deposits between sites were calculated using GIS software. During high flow periods, Figure 3.) Gravel surface area is largest at the confluence with the Colorado River, likely because of floodplain overlap

sites showed decreased discharge in areas that contained a greater area of gravel bars,
Indicating higher infiltration rates and increased recharge through the hyporheic zone into the A Monthly Comparison of Stream Discharge
gravels in these sections of the creek. Low flow periods showed an overall increase in

discharge from the gravels and a different relationship, likely related to individual aquifer
characteristics. The dynamics of this hyporheic exchange acts as a mechanism for habitat ﬁ" T ' -3 24ft3/s
protection in the regulation of baseflow. Without these gravel bars, the habitat would have R N o Fd s \ 8 23x10%t2
higher high flow events and a lower baseflow, negatively impacting habitat stability for native ' G T e € o s : '
fish species.

Bright Angel Creek
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Purposefor Study: Bright Angel Creek as a Habitat .0.158ft3/s
Since 2002, Bright Angel Creek has been a site of intensive wildlife rehabilitation for native fish Bty 28 S % e ' 5
species through the trout reduction project currently active within the park. This effort has served to R Ve | -1.07x10°1t?
remove invasive trout to insure the preservation of the spawning grounds for fish species such as ' i g BIRE - AUR A  © PR4 %
bluehead suckers, speckled dace, and flannelmouth suckers that are native to the Colorado | gfea Gravel surface area Is highest near _0.780ft3/s
River(US NPS 2015). 0. —June —July —August 3 e the confluence 5 i8 10%¢2 Legend
In cooperation with this effort, to understand and maintain native fish habitat, the objectives of this PR1 PR2 PR3 PR4 PR5 PR6 PR7 PR8 PR9 PR10 PR11 PR12 PR13 el NG @iy withthe ColoradoRiver £ pRs X — NHD Flow Line

Sssdessmegtvr\]/erﬁ tC(I): |' it of Briaht Andel Creck ih - . o ) Survey Location B R T O o T g , <> BAC_Project_Sites
naerstand the hyaraulic stability of Bright Angel Creek through changes in discharge during the Figure 2. Discharge data for a three month period across survey sites. < B o T\ y PR6 -2.47t%]s t3/s Negative change in discharge

summer season, A W S . Ve > 1.88x10%ft2 i .
. : : : : 3 T S Y, AR e -1, X t ft3/s Positive change in discharge
Establish the relationship between the presence of gravel materials and creek discharge, and ; \ : g} % 3 .
0.0142ft3/s ft2 Change in gravel surface area

Interpret trends In dISCharge along the section of Brlght Angel Creek closest to the confluence with Flgure 4 A Comparison of Gravel Surface Area & Creek Discharge’ : ) . «/ .: . 5 Amﬁgldigr?ag;up“l; y "" PR7 5 18 103ft2
the Colorado. June 2015 S e, -G R e gl ;g;,;%’m‘,-f;m e — i -9.10X
Pri-2 Pr2-3 Pr3-4 Pr45 Pr56 Pr6-7 Pr7-8 Pr8-9 Pr9-10 Pri0-11 Pr11-12 e 0.4 s -2.29ft3/s
Location 15 ' ' ' ' ' ' ' ' ' ' © BAC_Project_Sites [ | PR9toPR10 [ | PR3toPR4 765ft2

This project focused on the hyporheic zone around Bright Angel Creek, a tributary of the Colorado R — Mbheme  EEEDo T EEE o -

_ e _ _ Trails B FR7oPRS [ | PR1toPR2 5.01ft3/s
River within the lower gorge of Grand Canyon National Park in the southwestern corner of the Colorado [ ]Pr12t0PR13 [l PR60PR7 [ ] Imagery Boundary 6.87x103ft2
Plateau.
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Figure 3. GIS map constructed to identify the surface area of the —
gravel deposits around Bright Angel Creek. Each survey site is
marked in a bright color to visually distinguish deposit areas.
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Key Features of the Study Site Demonstrated in Figure 1.
The section of Bright Angel Creek chosen is closest to anthropomorphic influences (Phantom
Ranch).
Bright Angel Creek is a 18.39 mile long spring-fed waterway located in a consistently arid
environment (Whiting et. al. 2014).
13 sites along the Creek were chosen at 0.1 mile intervals.
Sites were consistently reexamined once a month for three months.
Includes area of confluence with the Colorado River.
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Results

-50000 . . . . .
Figure 7 is a visual representation of the average change in

2>
0.334ft3/s Colorado River

3
stream discharge between the sites surgery in relation to the -2.36x10°ft
position of that data along the site. 1 74cfs
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L 150000 Stream discharge from the hydrologic cross sections can be

EEChange in Gravel Surface Area (ft*2)  -Change in Discharge (ft*3/s) found in Figures 4-6, and includes a comparison of
discharge values between the three months of the survey.

The geographic and quantitative distribution of gravel Figure 7. A schematic diagram of the average change in discharge between the sites surveyed over a 3 month period

Figure 5. A comparison of Gravel Surface Area & Creek Discharge, deposits along Bright Angel Creek can be fognd in Figure 3 and the surface area of the gravels found in that area. Discharge is denoted in red, and gravel surface area in bolded
July 2015 and showcases the methodology used to estimate the black with site names in underlined black.

Pri-2 Pr2-3 Pr34 Pr45 Pr5-6 Pr6-7 Pr7-8  Pr8-9 Pro-10 Pri0-11 Prii-12 surface area values featured in Figure 4-6.
' ! ' ! ' ' ' ' ' ' Figure 2 shows a month by month comparison of the .
changes in stream discharge measured for each site COnCI UsSIions
= Seasonal rains account for a slight gain in overall discharge between June and July, but not for the
continuation of an elevated discharge across the creek between July and August.
Inconsistencies in stream discharge can be accounted for by gravel deposits along Bright Angel Creek
which serve as a natural reservoir.
The large drop in discharge at PR 8 during July and August can be attributed to gravel aquifer
recharge
August included delayed discharge to Bright Angel Creek from water stored within the void spaces of
these gravel deposits after the monsoon season
. — i 4 o AR o i e Higher average discharge allows for greater mobility for native fish species during their spawning
N i e O g o S U Ak G R i 150000 e S s periods, increasing access to vital food resources (Whiting et al. 2014).
. ’ﬁé { R b e W e Bright Angel Creek, even during droughts, has an elevated baseflow maintained by the recharge and
o o B 5 ST SRR O e T subsequent discharge of the gravel aquifers to its waters.

B PRE-Downstieam of Park Sesice Bunkhouse [ » % EFigure 6. A Comparison of Gra"ﬂusguur;?‘;%fgea S GG RIS B ek e e & o b e s i DT More research is necessary to determine the exact Storage Capacity of these gravels
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Figure 1. I\/Iap of sites chosen along Bright Angel Creek. Each site was around 0.1 miles apart and
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