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1. B-17 -02  12c db u nna me d (Site ID 18 793;  Arizon a Ga me & Fish D epa rtm ent )  

1. B-17-02 12cdb unnamed 

Summary Report, Site ID 18793 

Submitted 9/18/23 by Springs Stewardship Institute 

 

Location: The B-17-02 12cdb unnamed ecosystem is located in Yavapai County in the 

Upper Verde Arizona 15060202 HUC, managed by the State. The site is located in the 

Arizona Game & Fish Department, in the Chino Valley North USGS Quad, at 34.86725, -

112.42379 (NAD83). The elevation is approximately 1289 meters. 

 

Physical Description: This location was imported from the AZDWR. It was reported as 

an unused water source with a perennial flow consistency and no spring manipulation. 

In May 2023 an SSI survey crew found no evidence of a spring at this location. However, 

Brush spring (237744) is located nearby, and is likely the spring to which this 

information refers.  
 

Geomorphology: B-17-02 12cdb unnamed emerges as a fracture spring from a rock 

layer.  
 

Access Directions: From North of Paulden turn east off Hwy 89 onto Old Hwy 89. Turn 

east on E. Sweet Valley Rd. Follow this dirt road as it turns southwest, then south and 

leads to near the top of the canyon rim just above the spring. A relatively easy trail leads 

down into the canyon. 
 

5/15/23 Survey 
This location was previously reported as a spring, but on 5/15/23 surveyors 

determined that there is no spring at this location.  

 

 Jeri Ledbetter verified the site on 5/15/23 at 15:10. This survey was conducted under 

the Pulliam Verde 2023 project using the Stevens et al. Level 1 protocol. 

 

Survey Notes: The surveyor found no evidence of a spring at this location, but believed 

it likely refers to Brush Spring, located nearby (Site ID 237744).  
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2. Big Spri ng (Sit e ID 7 39; Kai bab N F, Willia ms RD)  

2. Big Spring 

Summary Report, Site ID 739 

Submitted 9/18/23 by Springs Stewardship Institute 

 

Location: The Big Spring ecosystem is located in Coconino County in the Upper Verde 

Arizona 15060202 HUC, managed by the US Forest Service. The spring is located in the 

Kaibab NF, Williams RD, in the Davenport Hill USGS Quad, at 35.15812, -112.08072 

measured using a GPS (WGS84, estimated position error 2 meters). The elevation is 

approximately 2088 meters. 
 

Physical Description: Big Spring is a hillslope spring. This spring is part of the SSI 4FRI 

Springs Monitoring Project and is located within a control area. Flow emerges from 

boulders in an eroding basalt flow margin. There are multiple seepage points located 

along the base of the colluvial slope. Flow converges and forms a channel downslope of 

the source. The surrounding area is heavily forested. The source has been manipulated 

with piping and subjected to long-term trampling. The site was fenced in the past, 

however as of 2019 the fencing and piping appeared to have been dysfunctional for 

some time. There is a Troll stream gauge (maintained by Northern Arizona University) 

about 100 meters downstream of the source. On October 12, 2019, Ed Schenk installed a 

Hobo Tidbit MX2203 data logger at the southern (smaller) source under a rock. On May 

6, 2020, surveyors secured the Hobo device to rebar at the original location. On May 23, 

2021, a surveyor was able to download data from the Hobo via Bluetooth but could not 

locate the device, and deployed a new one at the same location, secured to a PVC and 

18-inch rebar with heavy wire. Therefore as of 2021, there are two Hobo devices at this 

spring. In 2022, surveyors did not detect the original Hobo, and re-installed the second 

Hobo in the same location. In 2023, surveyors found the original Hobo near the spring, 

up in the rocks and 20 meters from the water. The surveyor reinstalled it under the log 

on the left side of the left channel and covered it with rocks.  

 

Geomorphology: Big Spring emerges as a contact spring from an igneous, basalt rock 

layer. The emergence environment is subaerial, with a gravity flow force mechanism. 

The site receives approximately 93% of available solar radiation, with 8643 Mj 

annually. 
 

Access Directions: From the town of Williams, drive south on County Road 73 

(Perkinsville Rd) for 7.1 mi. Turn left (east) onto FR 139, looking for signs to the 

Overland Trailhead, and drive 4.5 miles. Turn south onto an unmarked dirt road at 

35.16649, -112.08585. Follow the road until it becomes too rough. Park and hike 300-

800 meters to the spring, depending on how far you drive on the rough road. 

 

5/04/23 Survey 
Larry Stevens, Jeri Ledbetter, John Souther, Hanna Grissom, and Cerissa Hoglander 

surveyed the site on 5/04/23 for 06:25 hours, beginning at 10:45, and collected data in 
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10 of 10 categories. This survey was conducted under the Pulliam Verde 2023 project 

using the Stevens et al. Level 2 protocol. 

 

 

Fig 2.1 Big Spring: Photo match from 11 meters facing up to the source. 

 

Microhabitats: The microhabitats associated with the spring cover 414 sqm. The site 

has 3 microhabitats, including A -- a 135 sqm channel, B -- a 111 sqm terrace, C -- a 168 

sqm colluvial slope. The geomorphic diversity is 0.47, based on the Shannon-Weiner 

diversity index. 
 

Table 2.1 Big Spring Microhabitat characteristics. 

Code A B C 

Name Source Channel Terrace Colluvial slope 

Area sqm 135 111 168 

Surface type CH TE CS 

Surface subtype    

Slope variability Low Low Med 

Aspect TN 142  142 

Slope degrees 5 2 12 

Moisture (scale 1-10) 9 5 5 

Water depth cm 14 3 3 

Area % open water 90 4 3 

Substrate    

1 - Clay % 4 3 2 

2 - Silt % 45 30 25 

3 - Sand % 10 5 3 

4 - Fine gravel % 5 4 2 
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Code A B C 

5 - Coarse gravel % 5 10 3 

6 - Cobble % 19 35 31 

7 - Boulder % 2 3 20 

8 - Bedrock % 0 0 7 

Organic % 10 5 7 

Other % (anthropogenic) 0 5 0 

Precipitate % 0 0 0 

Litter % 1 2 1 

Wood % 9 3 0 

Litter Depth (cm) 0.1 0.3 0.1 

 

Survey Notes: During a survey on March 5, 2023 flow was exceptionally high due to 

heavy snowpack over the recent winter. The usually dry adjacent channel to the 

northeast had standing and flowing water. Seepage was emerging from the colluvial 

slope in areas not previously noted. Surveyors observed evidence of heavy elk use, 

including tracks and scat. There were pin flags set to mark the corners of planned 

fencing, to be installed in the summer of 2023. Noted also was an excess of barbed wire, 

which poses a hazard to wildlife.  
 

Flow: Surveyors measured a flow of 17 liters/second, using a flume. Flow was adjusted 

for an estimate of 66% of site flow capture. Surveyors measured flow 47 meters below 

the constructed rock dam. This spring is perennial.  

 

Water Quality: Surveyors measured water quality in flowing water at the first 

emergence of water upslope of the pipe. Location 1: at the spring source in flowing 

water at 15:15. 
 

Table 2.2 Big Spring Water Quality Measurements. 

Characteristic Measured Value 
Location 

Number 
Device 

Dissolved Solids (field) (ppt) 0.056 1 Hanna Multi 98194 

pH (field) 6.72 1 Hanna Multi 98194 

Specific conductance (field) (uS/cm) 113 1 Hanna Multi 98194 

Temperature, air C 20 1 Handheld therm 

Temperature, water C 10.11 1 Hanna Multi 98194 

 

Flora: Larry Stevens served as the botanist for this survey. Surveyors identified 28 

plant species at the site, with 0.0603 species/sqm. These included 23 native and 5 

nonnative species.   
 

Table 2.3 Big Spring Vegetation Cover Type. Wetland species are defined here as any taxon assigned 

a wetland status of aquatic (A), wetland (W), riparian (R), or wetland/riparian (WR). 
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Cover Type Species Count Wetland Species Count 

Ground 23 9 

Shrub 4 0 

Mid-canopy 2 0 

Tall canopy 0 0 

Basal 0 0 

Aquatic 0 0 

Non-vascular 1 1 

 

Table 2.4 Big Spring Vegetation % Cover in Microhabitats. Cover codes refer to nonvascular plants 

(NV), ground cover (GC; herbaceous vascular plants), shrub cover (SC; woody plant cover <4m 

height), mid-canopy cover (MC; woody plant cover 4m- 10m in height), tall canopy cover (TC; woody 

plant cover >10m tall), and basal cover (BC; cover of woody stems where they emerge from the 

ground). Native status codes are native (N), invasive (I), and taxon is both native and invasive (NI), 

according to USDA Plants database. Wetland status codes are aquatic (A), wetland (W), riparian (R), 

wetland/riparian (WR), facultative wetland (F), and upland (U). 

Plant Species Cover Code 
Native 

Status 

Wetland 

Status 
Comments A B C 

Achillea millefolium GC NI U  0 2 0 

algae NV N? A  7 1 0 

Brassicaceae GC NI   0 0.1 0 

Bromus tectorum GC I U  0 0 2 

Cirsium arvense GC I F  0 0 1 

Eleocharis GC N W  1 5 0 

Epilobium ciliatum GC N W  0.1 0.1 0 

Geranium caespitosum GC N F  0 5 0.1 

Humulus SC N F  0.1 1 90 

Hypericum scouleri GC N WR  0.1 1 0 

Iris missouriensis GC N F  0 5 0 

Juncus interior GC N WR  2 5 0 

Juncus xiphioides GC N W  2 1 0 

Mimulus guttatus GC N WR  40 0.1 0 

Muhlenbergia GC N U  0.5 20 0 

Pinus ponderosa MC N U  0 0 3 

Pinus ponderosa SC N U  0 0.5 2 

Poa pratensis GC NI F  0.5 15 2 

Quercus gambelii MC N U  0 0 2 

Quercus gambelii SC N U  0 0 6 

Ranunculus cymbalaria GC N W  10 0 0 

Rosa woodsii SC N F  0 0.1 2 

Rumex crispus GC I F  0.1 2 0.1 

Sidalcea neomexicana GC N WR  0.1 4 1 

Solidago GC N F  0 0 0.1 

Taraxacum officinale GC NI F  0 0.5 0 

Tragopogon dubius GC I F  0 0.1 0 

Trifolium GC NI   0 2 0 

Verbascum thapsus GC I U  0 1 0.1 
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Plant Species Cover Code 
Native 

Status 

Wetland 

Status 
Comments A B C 

Viola nephrophylla GC N WR  0 1 0 

 

Fauna: Jeri Ledbetter recorded faunal observations for this survey. Surveyors collected 

or observed 26 invertebrate taxa, including 16 aquatic and 5 terrestrial invertebrate 

taxa, and 2 vertebrate taxa. Surveyors conducted quantitative benthic sampling at this 

spring. 
 

Table 2.5 Big Spring Invertebrates. Lifestage codes refer to adult (Ad), larvae (L), mixed (M), shell (S), 

exuviae (Ex), egg (E), and case (C). Habitat codes are terrestrial (T) and aquatic (A). 

Species Lifestage Habitat Method Rep# Count 
Species 

Detail 

Annelida Ad  Collected spot  1  

Araneae Thomisidae Ad T 
Uncollected 

benthic 
1 1  

Basommatophora Physidae Ad A 
Preserved 

benthic 
2 2  

Bivalvia Ad A Collected spot  13  

Coleoptera Dytiscidae L A 
Preserved 

benthic 
2 2  

Diptera L  Collected spot  4  

Diptera Chironomidae L A 
Uncollected 

benthic 
3 26  

Diptera Chironomidae L A 
Preserved 

benthic 
2 20  

Diptera Tipulidae L A Collected spot  1  

Diptera Tipulidae L A 
Uncollected 

benthic 
2 3  

Diptera Tipulidae L A 
Uncollected 

benthic 
1 1  

Ephemeroptera L A Collected spot  1  

Ephemeroptera L A 
Preserved 

benthic 
1 1  

Hemiptera Belostomatidae 

Abedus herberti 
L A Spot  1 

No adults 

observed 

Hirudinea Ad  Collected spot  2  

Hirudinea Erpobdellidae 

Erpobdella obscura 
Ad A 

Preserved 

benthic 
3 4  

Hirudinida Ad A 
Preserved 

benthic 
3 3 Sp. 2 

Hirudinida Erpobdellidae Ad A 
Preserved 

benthic 
2 2  

Lepidoptera Lycaenidae Plebejus 

acmon 
Ad T Spot  3  

Lepidoptera Nymphalidae 

Vanessa cardui 
Ad T Spot  1  
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Species Lifestage Habitat Method Rep# Count 
Species 

Detail 

Lepidoptera Pieridae Pontia 

protodice 
Ad T Spot  1  

Lumbriculida Ad A 
Preserved 

benthic 
1 1  

Mollusca Ad  Collected spot  4  

Mollusca Gastropoda Ad  Collected spot  2  

Odonata Ad T Collected spot  1  

Odonata Coenagrionidae Argia L A 
Uncollected 

benthic 
1 1  

Odonata Coenagrionidae Argia L A 
Preserved 

benthic 
2 9  

Sphaeriida Sphaeriidae Pisidium Ad A 
Preserved 

benthic 
3 8  

Sphaeriida Sphaeriidae Pisidium Ad A 
Preserved 

benthic 
1 20  

Sphaeriida Sphaeriidae Pisidium Ad A 
Preserved 

benthic 
2 60  

Trichoptera Limnephilidae L A 
Uncollected 

benthic 
2 2  

Trichoptera Limnephilidae 

Hesperophylax 
L A 

Uncollected 

benthic 
2 1  

Turbellaria Ad A Collected spot  4  

 

Table 2.6 Big Spring Benthic Invertebrate Sampling. 

Rep# 
Velocity 

(m/sec) 

Depth 

(cm) 

Area (sq 

m) 

Time 

(sec) 
Location Substrate Comments 

1 0.15 3 0.09 60 source 
15% 4; 25% 5; 60% 

6 

Right channel; less 

manipulated; 30% 

Mimulus cover 

2 0.40 7 0.09 60 stump 
10% 3; 20% 4; 20% 

5; 50% 6 
25% Mimulus cover 

3 0.20 14 0.09 60 42 m 
20% 3; 5% 4; 10% 

5; 65% 6 
 

 

Table 2.7 Big Spring Vertebrates. 

Vertebrate Species Common Name Count Detection Comments 

Elk  Sign 
Extensive Tracks And 

Scat 

Common Raven 2 Obs  

 

Assessment: Assessment scores were compiled in 6 categories and 33 subcategories, 

with 9 null condition scores, and 9 null risk scores. Aquifer functionality and water 

quality are good with significant restoration potential (average condition score 4.7) and 

there is moderate risk (average risk score 3.2). Geomorphology condition is moderate 

with some restoration potential (average condition score 3.6) and there is high risk 

(average risk score 4). Habitat condition is good with significant restoration potential 
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(average condition score 4) and there is low risk (average risk score 2.8). Biotic 

integrity is moderate with some restoration potential (average condition score 3.8) and 

there is low risk (average risk score 2.3). Human influence of site is good with 

significant restoration potential (average condition score 4.1) and there is moderate 

risk (average risk score 3.2). Overall, the site condition is good with significant 

restoration potential and there is moderate risk.  
 

Table 2.8 Big Spring Assessment Scores. Condition scores range from 0 (extremely poor condition) 

to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme risk to the 

site).  

Category Condition Risk 

Aquifer Functionality & Groundwater Quality 4.7 3.2 

Geomorphology 3.6 4 

Habitat 4 2.8 

Biota 3.8 2.3 

Human Influence 4.1 3.2 

Overall Ecological Score 4 3 

 

Management Recommendations: Surveyors recommend cutting a slab out of the dead 

standing tree for dendrochronology of the site. 
 

 

Fig 2.2 Big Spring Sketchmap: Sketchmap 2023. 
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Fig 2.3 Big Spring: Photo match; view facing downslope. 
 

 

Fig 2.4 Big Spring: Photographer is at the original photo point next to a stump. 

 

  



11 

3. Bridg e Pool Se ep (Site ID 255 222; P rivate  US land owne r AZ )  

3. Bridge Pool Seep 

Summary Report, Site ID 255222 

Submitted 9/18/23 by Springs Stewardship Institute 

 

Location: The Bridge Pool Seep ecosystem is located in Coconino County in the Upper 

Verde Arizona 15060202 HUC, managed by a private US owner. The spring is located in 

the Munds Park USGS Quad, at 34.91031, -111.72767 measured using a GPS (WGS84, 

estimated position error 9 meters). The elevation is approximately 1387 meters. 

 

Physical Description: Bridge Pool Seep is a hillslope spring. Seepage emerges into a 

0.35 meter deep pool located 10 meters from a 3 meter high stone wall. The wall 

supports a house 20 meters downstream from Indian Gardens Bridge. The pool has 

been in place for at least 30 years, according to Georgie Pongyesva. There are three 

other seepages on creek left within 50 meters downstream, and at least one spring on 

creek right 10 meters downstream from the Indian Gardens Bridge.  

 

Access Directions: From Highway 89A in Oak Creek Canyon, enter the Indian Gardens 

community (gate code 3479 as of May 2023). Park just across the bridge and walk about 

10 meters downstream, between the Indian Gardens neighborhood and the creek left 

bank of Oak Creek. 

 

5/26/23 Survey 
 Larry Stevens, Helen Waltz, and Georgie Pongyesva verified the site on 5/26/23 at 

15:40. This survey was conducted under the Pulliam Verde 2023 project using the 

Stevens et al. Level 1 protocol. 

 

 

Fig 3.1 Bridge Pool Seep: The pool viewed from the upstream end, facing downstream 
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Survey Notes: The pool is next to a semi-popular recreation area in Oak Creek and 

there are signs of human trash and past flooding, but no evidence of recent vegetation 

disturbance. The site supports sycamore, velvet ash, alder, horsetail Equisetum arvense, 

and non-native English ivy.  
 

Fauna: Larry Stevens was the zoologist for this survey. Surveyors collected or observed 

3 vertebrate taxa. 
 

Table 3.1 Bridge Pool Seep Vertebrates. 

Vertebrate Species Common Name Count Detection Comments 

Brown-crested Flycatcher  Call  

Black Phoebe  Call  

House Wren  Call  
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4. Brown  Sprin g (Site  ID 71 5; Priv ate US la ndow ner  AZ)  

4. Private Spring 

(Data not available to the public)  
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5. Brus h Sprin gs (Sit e ID 2 377 44; Ariz ona  Ga me & Fish De part me nt)  

5. Brush Springs 

Summary Report, Site ID 237744 

Submitted 9/18/23 by Springs Stewardship Institute 

 

Location: The Brush Springs ecosystem is located in Yavapai County in the Upper Verde 

Arizona 15060202 HUC, managed by the State. The spring is located in the Arizona 

Game & Fish Department, in the Chino Valley North USGS Quad, at 34.86697, -

112.42397 measured using a GPS (WGS84, estimated position error 3 meters). The 

elevation is approximately 1293 meters. 
 

Physical Description: Brush Springs is a rheocrene/limnocrene spring. Flow emerges 

from a side channel to the Verde River, forming a pool. The channel narrows and flows 

into the Verde River after about 50 meters. The channel is subject to heavy surface flow, 

both down the channel and from flooding of the Verde River. This spring is on the left 

bank. Coordinates may have been taken in the past just below the source.  

 

Geomorphology: Brush Springs emerges as a seepage or filtration spring from the 

Redwall Formation, a sedimentary, limestone rock layer. The emergence environment is 

subaerial, with a gravity flow force mechanism. The site receives approximately 96% of 

available solar radiation, with 9207 Mj annually. 
 

Access Directions: From North of Paulden, AZ turn east off Hwy 89 onto Old Hwy 89. 

Turn east on E. Sweet Valley Rd. Follow this dirt road as it turns southwest, then south 

as it leads near the top of the canyon rim just above the spring. A relatively easy trail 

leads down into the canyon, about 600 meters. 

 

5/15/23 Survey 
Larry Stevens, Jeri Ledbetter, and Joseph Holway surveyed the site on 5/15/23 for 

01:35 hours, beginning at 15:10, and collected data in 10 of 10 categories. This survey 

was conducted under the Pulliam Verde 2023 project using the Stevens et al. Level 2 

protocol. 
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Fig 5.1 Brush Springs: View of the spring from above the pool, looking downstream. 

 

Microhabitats: The microhabitats associated with the spring cover 305 sqm. The site 

has 3 microhabitats, including A -- a 101 sqm channel, B -- a 56 sqm channel, C -- a 148 

sqm terrace. The geomorphic diversity is 0.45, based on the Shannon-Weiner diversity 

index. 
 

Table 5.1 Brush Springs Microhabitat characteristics. 

Code A B C 

Name 
Ponded source 

channel 
Dry channel Margin 

Area sqm 101 56 148 

Surface type CH CH TE 

Surface subtype run eph LRZ 
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Code A B C 

Slope variability Low Low Med 

Aspect TN 160 160  

Slope degrees 0 12 60 

Moisture (scale 1-10) 10 1 1 

Water depth cm 40 0 0 

Area % open water 90 0 0 

Substrate    

1 - Clay % 50 49 50 

2 - Silt % 50 49 50 

3 - Sand % 0 0 0 

4 - Fine gravel % 0 0 0 

5 - Coarse gravel % 0 0 0 

6 - Cobble % 0 1 0 

7 - Boulder % 0 1 0 

8 - Bedrock % 0 0 0 

Organic % 0 0 0 

Other % (anthropogenic) 0 0 0 

Precipitate % 0 0 0 

Litter % 60 5 3 

Wood % 2 2 2 

Litter Depth (cm) 1 1 1 

 

Survey Notes: The channel is incised 2 meters. It was inundated in March 2023 from 

heavy runoff that resulted from snowmelt after an unusually wet winter. Flooding was 

both from the Verde River as well as runoff down the channel. The pool and runout 

channels are densely overgrown and choked with dead vegetation and roots. The 

channel is heavily vegetated with willow.  
 

Flow: Surveyors measured a flow of 0.10 liters/second, using a v-notch weir. Surveyors 

measured flow at 26 meters on the tape. This spring is perennial.  

 

Water Quality: Surveyors measured water quality using a bucket lowered into the 

source pool containing standing water. Location 1: at the spring source in standing 

water at 15:15. 
 

Table 5.2 Brush Springs Water Quality Measurements. 

Characteristic Measured Value 
Location 

Number 
Device 

pH (field) 7.1 1 Hanna Combo 

Salinity (field) (ppt) 0.387 1 Hanna Combo 

Specific conductance (field) (uS/cm) 776 1 Hanna Combo 

Temperature, air C 24.5 1 Handheld therm 

Temperature, water C 22.6 1 Hanna Combo 
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Flora: Larry Stevens served as the botanist for this survey. Polygons A, B, and C were all 

recently flood-inundated. Surveyors identified 15 plant species at the site, with 0.0492 

species/sqm. These included 12 native and 2 nonnative species; the native status of 1 

species remains unknown.   
 

Table 5.3 Brush Springs Vegetation Cover Type. Wetland species are defined here as any taxon 

assigned a wetland status of aquatic (A), wetland (W), riparian (R), or wetland/riparian (WR). 

Cover Type Species Count Wetland Species Count 

Ground 6 1 

Shrub 8 5 

Mid-canopy 2 0 

Tall canopy 1 1 

Basal 0 0 

Aquatic 0 0 

Non-vascular 0 0 

 

Table 5.4 Brush Springs Vegetation % Cover in Microhabitats. Cover codes refer to nonvascular 

plants (NV), ground cover (GC; herbaceous vascular plants), shrub cover (SC; woody plant cover <4m 

height), mid-canopy cover (MC; woody plant cover 4m- 10m in height), tall canopy cover (TC; woody 

plant cover >10m tall), and basal cover (BC; cover of woody stems where they emerge from the 

ground). Native status codes are native (N), invasive (I), and taxon is both native and invasive (NI), 

according to USDA Plants database. Wetland status codes are aquatic (A), wetland (W), riparian (R), 

wetland/riparian (WR), facultative wetland (F), and upland (U). 

Plant Species Cover Code 
Native 

Status 

Wetland 

Status 
Comments A B C 

Baccharis salicifolia SC N R  10 8 40 

Brickellia californica SC N U  0 7 0.3 

Bromus anomalus GC N U 
Verified by 

Glenn Rink 
0 15 1 

Bromus diandrus GC I F  0 2 10 

Celtis laevigata var. reticulata SC N R  0 1 4 

Forestiera pubescens SC N R 
Verified by 

Glenn Rink 
0 5 0 

Fraxinus pennsylvanica MC N F  10 40 0 

Fraxinus pennsylvanica SC N F  0 20 0 

Juglans major SC N R  0 2 0 

Juncus balticus GC N W  0 2 0 

Juniperus monosperma MC N U  0 0 4 

Juniperus monosperma SC N U  0 0.5 2 

Lactuca serriola GC I F  0 0.8 0 

Nicotiana trigonophylla GC N F  0 0.1 0 

Salix TC N WR  25 20 10 

Salix laevigata SC N R 
Verified by 

Glenn Rink 
50 46 93 

unknown herb GC    0 0.1 0 
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Fauna: Jeri Ledbetter recorded faunal observations for this survey. Surveyors collected 

or observed 5 invertebrate taxa, including 3 aquatic and 2 terrestrial invertebrate taxa, 

and 8 vertebrate taxa. 
 

Table 5.5 Brush Springs Invertebrates. Lifestage codes refer to adult (Ad), larvae (L), mixed (M), shell 

(S), exuviae (Ex), egg (E), and case (C). Habitat codes are terrestrial (T) and aquatic (A). 

Species Lifestage Habitat Method Rep# Count 
Species 

Detail 

Annelida Ad A Spot  1  

Coleoptera Dytiscidae Ad A Spot  1  

Coleoptera Staphylinidae Ad T 
Collected 

spot 
 1  

Diptera Chironomidae L A 
Collected 

spot 
 1  

Hymenoptera Pompilidae Pepsis 

grossa 
Ad T Spot  1  

 

Table 5.6 Brush Springs Vertebrates. 

Vertebrate Species Common Name Count Detection Comments 

Yellow-breasted Chat  Call  

Western Kingbird  Call  

Black-tailed Rattlesnake 1 Obs  

Deer  Sign Tracks 

Javelina  Sign Tracks 

American Beaver  Sign  

American Bullfrog 4 Obs  

Frogs And Toads 1 Call 
Native, Possibly 

Hylidae 

 

Assessment: Assessment scores were compiled in 6 categories and 33 subcategories, 

with 9 null condition scores, and 9 null risk scores. Aquifer functionality and water 

quality are good with significant restoration potential (average condition score 4) and 

there is low risk (average risk score 2.3). Geomorphology condition is moderate with 

some restoration potential (average condition score 3.8) and there is low risk (average 

risk score 2.8). Habitat condition is moderate with some restoration potential (average 

condition score 3.4) and there is low risk (average risk score 2.6). Biotic integrity is 

good with significant restoration potential (average condition score 4.5) and there is 

moderate risk (average risk score 2.9). Human influence of site is good with significant 

restoration potential (average condition score 4.8) and there is low risk (average risk 

score 2.3). Overall, the site condition is good with significant restoration potential and 

there is low risk.  
 

Table 5.7 Brush Springs Assessment Scores. Condition scores range from 0 (extremely poor 

condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme 

risk to the site).  
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Category Condition Risk 

Aquifer Functionality & Groundwater Quality 4 2.3 

Geomorphology 3.8 2.8 

Habitat 3.4 2.6 

Biota 4.5 2.9 

Human Influence 4.8 2.3 

Overall Ecological Score 4.2 2.6 

 

Management Recommendations: This rheocrene spring is subject to severe surface 

flooding and, as such, is not easily enhanced by management activities. Bullfrog (and 

likely crayfish) control is warranted if the site is selected for rehabilitation. 
 

 

Fig 5.2 Brush Springs Sketchmap: 2023 Sketchmap 
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Fig 5.3 Brush Springs: View of the runout channel from 40 meters downstream, facing 

upstream 
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Fig 5.4 Brush Springs: View of the runout channel from 40 meters, facing downstream. 
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Fig 5.5 Brush Springs: Crotalus molossus (black-tailed rattlesnake) 
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6. Bubbli ng Spri ng (Site ID 255 217; C oco nino N F, Re d Rock  RD)  

6. Bubbling Spring 

Summary Report, Site ID 255217 

Submitted 9/18/23 by Springs Stewardship Institute 

 

Location: The Bubbling Spring ecosystem is located in Coconino County in the Upper 

Verde Arizona 15060202 HUC, managed by the US Forest Service. The spring is located 

in the Coconino NF, Red Rock RD, in the Munds Park USGS Quad, at 34.90781, -

111.72629 measured using a GPS (WGS84). The elevation is approximately 1387 

meters. 
 

Physical Description: Bubbling Spring is a hillslope/rheocrene spring. The site has two 

sources. The first emerges at the recorded location (34.90781, -111.72629) and the 

second about 1 meter upstream (34.90774, -111.72606), under dense riparian forest. 

Flow from both sources combines into a springbrook that feeds Fairy Creek, a tributary 

of Oak Creek.  
 

Access Directions: From Highway 89A in Oak Creek Canyon, enter the Indian Gardens 

community (gate code 3479 as of May 2023). Turn right where the road forks and drive 

about 300 meters. Hike south (road right) past Thompson Springhouse for roughly 200 

meters. While the access road is private, the site is located on the National Forest 

between two private communities. 
 

5/26/23 Survey 
 Larry Stevens, Helen Waltz, and Georgie Pongyesva verified the site on 5/26/23 at 

13:50. This survey was conducted under the Pulliam Verde 2023 project using the 

Stevens et al. Level 1 protocol. 

 

 

Fig 6.1 Bubbling Spring: Outflow from both sources, viewed from the downstream source, 

facing downstream 
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Survey Notes: There is no sign of recent human visitation. Several trails pass by the 

spring, but do not lead to it.  The springbrook is covered by non-native blackberry and 

watercress, and supports common Physidae aquatic snails.  

 

Fauna: Larry Stevens was the zoologist for this survey. Surveyors collected or observed 

5 invertebrate taxa, including 3 aquatic and 1 terrestrial invertebrate taxa, and 1 

vertebrate taxon. 
 

Table 6.1 Bubbling Spring Invertebrates. Lifestage codes refer to adult (Ad), larvae (L), mixed (M), 

shell (S), exuviae (Ex), egg (E), and case (C). Habitat codes are terrestrial (T) and aquatic (A). 

Species Lifestage Habitat Method Rep# Count 
Species 

Detail 

Amphipoda Ad A 
Collected 

spot 
 3  

Coleoptera Ad  
Collected 

spot 
 6  

Hemiptera Ad T 
Collected 

spot 
 1  

Odonata L A 
Collected 

spot 
 2  

Odonata Ex  
Collected 

spot 
 1  

Trichoptera L A 
Collected 

spot 
 4  

 

Table 6.2 Bubbling Spring Vertebrates. 

Vertebrate Species Common Name Count Detection Comments 

Summer Tanager 1 Obs  
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Fig 6.2 Bubbling Spring: The upstream source, viewed from directly below the source, 

facing upstream 
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7. Castle -in- the -Cany on Se ep (Sit e ID 2 552 21; Priv ate US l and owne r AZ)  

7. Castle-in-the-Canyon Seep 

Summary Report, Site ID 255221 

Submitted 9/18/23 by Springs Stewardship Institute 

 

Location: The Castle-in-the-Canyon Seep ecosystem is located in Coconino County in 

the Upper Verde Arizona 15060202 HUC, managed by a private US owner. The spring is 

located in the Munds Park USGS Quad, at 34.90990, -111.72792 measured using a GPS 

(WGS84, estimated position error 4 meters). The elevation is approximately 1385 

meters. 
 

Physical Description: Castle-in-the-Canyon Seep is a rheocrene spring. A small, iron-

rich seepage emerges from the wall supporting a house in Indian Gardens into a small 

pool at the edge of Oak Creek.  

 

Access Directions: From Highway 89A in Oak Creek Canyon, enter the Indian Gardens 

community (gate code 3479 as of May 2023). Park just across the bridge and walk 

downstream, between the Indian Gardens neighborhood and the creek left bank of Oak 

Creek. 
 

5/26/23 Survey 
 Larry Stevens, Helen Waltz, and Georgie Pongyesva verified the site on 5/26/23 at 

15:20. This survey was conducted under the Pulliam Verde 2023 project using the 

Stevens et al. Level 1 protocol. 

 

 

Fig 7.1 Castle-in-the-Canyon Seep: The pool, viewed facing east. The orange color is due to 

orange algae. 
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Survey Notes: The seep emerges into a pool next to a semi-popular recreation area in 

Oak Creek 60 meters downslope from an occupied house. There are several 

nonfunctional pipes emerging from the house's wall and foundation. Non-native English 

ivy and hemlock and native alder and ash are present at the site as of 5/26/2023.  
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8. Clark dale Big  Sprin g (Site  ID 17 551 0; Priv ate US la ndow ner  AZ)  

8. Clarkdale Big Spring 

Summary Report, Site ID 175510 

Submitted 9/18/23 by Springs Stewardship Institute 

 

Location: The Clarkdale Big Spring ecosystem is located in Yavapai County in the Upper 

Verde Arizona 15060202 HUC, managed by a private US owner. The spring is located in 

the Clarkdale USGS Quad, at 34.76728, -112.04253 measured using a GPS (WGS84, 

estimated position error 6 meters). The elevation is approximately 1023 meters. 

 

Physical Description: Clarkdale Big Spring is a hillslope/rheocrene spring. This springs 

complex emerges from a channel that is rather deeply incised into the upper riparian 

zone terraces of the Verde River. A 2.5 meter culvert underneath the Tuzigoot Road 

directs runoff into the main source channel. Several hillslope sources emerge along the 

east-facing bank of the Verde River, combining flow into a meandering, low gradient, 

floodplain stream that parallels the Verde River, and flows approximately 200 meters 

downstream before joining that river.  
 

Geomorphology: Clarkdale Big Spring emerges as a seepage or filtration spring from 

the Verde Formation, a sedimentary, unconsolidated rock layer. The emergence 

environment is subaerial, with a gravity flow force mechanism. The site receives 

approximately 91% of available solar radiation, with 8349 Mj annually. 
 

Access Directions: From Clarkdale, AZ turn right towards Tuzigoot National 

Monument. South of the Tuzigoot Bridge is a gated dirt parking lot on the left where you 

can park. Walk through this parking lot and at the end of the lot, the trail begins. Follow 

the trail for a half mile to an opening on the right with cottonwood trees. 
 

6/03/23 Survey 
Larry Stevens, Jeri Ledbetter, and Brooke Laughter surveyed the site on 6/03/23 for 

03:50 hours, beginning at 10:40, and collected data in 10 of 10 categories. This survey 

was conducted under the Pulliam Verde 2023 project using the Stevens et al. Level 2 

protocol. 
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Fig 8.1 Clarkdale Big Spring: Source view where the two tapes meet (1/2).  

 

Microhabitats: The microhabitats associated with the spring cover 2032 sqm. The site 

has 6 microhabitats, including A -- a 28 sqm channel, B -- a 26 sqm , C -- a 140 sqm 

channel, D -- a 1224 sqm terrace, E -- a 556 sqm terrace, F -- a 58 sqm terrace. The 

geomorphic diversity is 0.46, based on the Shannon-Weiner diversity index. 
 

Table 8.1 Clarkdale Big Spring Microhabitat characteristics. 

Code A B C D E F 

Name 
Rheocrene 

channel 

Hillslope 

runout 

channel 

Floodplain 

channel 

Verde River 

floodplain 

terrace 

Verde River 

URZ terrace 

Rheocrene 

debris fan 

terrace 

Area sqm 28 26 140 1224 556 58 

Surface type CH  CH TE TE TE 
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Code A B C D E F 

Surface subtype       

Slope variability Low Low Low Low Med Low 

Aspect TN 61  101 91 56 101 

Slope degrees 4  3 3 30 8 

Moisture (scale 1-10) 10  10 7 3 4 

Water depth cm 14  12 1 0 0 

Area % open water 10  7 .5   

Substrate       

1 - Clay % 0 0 0 0 0 0 

2 - Silt % 30 30 30 30 50 0 

3 - Sand % 59.5 60 60 50 5 20 

4 - Fine gravel % 0 5 0 0 3 20 

5 - Coarse gravel % 0 2 0 0 2 40 

6 - Cobble % 0 2 0 0 0 20 

7 - Boulder % 0 .5 0 0 0 0 

8 - Bedrock % 0 0 0 0 0 0 

Organic % 10 0 10 20 40 0 

Other % (anthropogenic) .5 .5 0 0 0 0 

Precipitate % 0 0 0 0 0 0 

Litter % 20 20 20 20 20 20 

Wood % 2 2 2 4 3 5 

Litter Depth (cm) .2 2 .5 .5 .5 1 

 

Survey Notes: Car parts and metal debris are present at and above the source. The 

lower part of the runout was inundated by a flood from March 16, 2023 (71,000 cfs), yet 

the site is still overgrown with vegetation. There is very little flood debris despite 

flooding. Litter is not significant but some wooden furniture, a huge lightbulb, and some 

beer bottles are present. Flood debris reached about 3 meters high, but not enough 

debris is present to have a definitive measurement.  

 

Flow: Surveyors measured a flow of 6.4 liters/second, using a flume. Flow was adjusted 

for an estimate of 95% of site flow capture. The first flow was measured between the 

two cottonwood trees. The second flow was measured at 35.5m on the main tape. This 

spring is perennial.  
 

Water Quality: Sampling location one was the main eastern source. Sampling location 

two was Q3 farthest source west. Location 1: at the spring source in flowing water at 

11:11. Location 2: at the spring source in flowing water at 11:11. 

 

Table 8.2 Clarkdale Big Spring Water Quality Measurements. 

Characteristic Measured Value 
Location 

Number 
Device 

Temperature, air C 25  Handheld therm 

Dissolved oxygen (field) (mg/L) 7 1 CHEMets DO kit 



31 

Characteristic Measured Value 
Location 

Number 
Device 

Dissolved Solids (field) (ppt) 0.643 1 Hanna Combo 

pH (field) 6.72 1 Hanna Combo 

Specific conductance (field) (uS/cm) 1286 1 Hanna Combo 

Temperature, water C 19.2 1 Hanna Combo 

Dissolved Solids (field) (ppt) 0.62 2 Hanna Combo 

pH (field) 6.81 2 Hanna Combo 

Specific conductance (field) (uS/cm) 1240 2 Hanna Combo 

 

Flora: Surveyors identified 28 plant species at the site, with 0.0138 species/sqm. These 

included 19 native and 8 nonnative species; the native status of 1 species remains 

unknown.   
 

Table 8.3 Clarkdale Big Spring Vegetation Cover Type. Wetland species are defined here as any 

taxon assigned a wetland status of aquatic (A), wetland (W), riparian (R), or wetland/riparian (WR). 

Cover Type Species Count Wetland Species Count 

Ground 18 11 

Shrub 8 5 

Mid-canopy 5 5 

Tall canopy 4 4 

Basal 0 0 

Aquatic 0 0 

Non-vascular 1 1 

 

Table 8.4 Clarkdale Big Spring Vegetation % Cover in Microhabitats. Cover codes refer to 

nonvascular plants (NV), ground cover (GC; herbaceous vascular plants), shrub cover (SC; woody 

plant cover <4m height), mid-canopy cover (MC; woody plant cover 4m- 10m in height), tall canopy 

cover (TC; woody plant cover >10m tall), and basal cover (BC; cover of woody stems where they 

emerge from the ground). Native status codes are native (N), invasive (I), and taxon is both native 

and invasive (NI), according to USDA Plants database. Wetland status codes are aquatic (A), wetland 

(W), riparian (R), wetland/riparian (WR), facultative wetland (F), and upland (U). 

Plant Species 
Cover 

Code 

Native 

Status 

Wetland 

Status 
Comments A B C D E F 

Acer negundo MC N R  0 0 5 10 5 0 

Acer negundo SC N R  0 0 6 10 5 0 

Acer negundo TC N R  0 10 4 5 7 0 

Adiantum capillus-veneris GC N W  0.1 0 0 0 0 0 

Agrostis stolonifera GC I W  1 0 1 1.5 0 0 

Ailanthus altissima SC I WR  0 0 1 1 1 0 

Baccharis salicifolia GC N R  0 0 1 1 0 0 

Bromus diandrus GC I F  0 0 1 2 0 0 

Bromus rubens GC I U  0 0 1 3 0 0 

Celtis laevigata var. reticulata MC N R  30 50 5 1 40 0 

Celtis laevigata var. reticulata SC N R  20 20 10 1 15 0 

Celtis laevigata var. reticulata TC N R  20 20 0 0 15 0 
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Plant Species 
Cover 

Code 

Native 

Status 

Wetland 

Status 
Comments A B C D E F 

Datura wrightii GC N F  0 0 0 0.2 0 0 

Equisetum arvense GC N WR  3 7 1 2 0 15 

Fraxinus pennsylvanica var. 

velutina 
MC N WR  20 20 2 2 30 35 

Fraxinus pennsylvanica var. 

velutina 
SC N WR  15 15 3 3 20 10 

Fraxinus pennsylvanica var. 

velutina 
TC N WR  5 5 3 3 10 0 

Lactuca serriola GC I F  0 0 0 0.1 0 0 

Lemna GC N A  0 0 2 0 0 0 

Lonicera SC N U  1 2 3 2 2 2 

Mentha arvensis GC N WR  1 2 10 25 0 0 

Mimulus guttatus GC N WR  0 0 0 0.3 0 0 

Nasturtium officinale GC I W  5 1 8 3 0 0 

Parthenocissus vitacea SC N F  5 5 2 3 8 20 

Polygonum GC N  red stem 0 0 0 0.1 0 0 

Polypogon monspeliensis GC I WR  0 0 0 0.3 0 0 

Populus fremontii MC N R  10 10 0 0 0 0 

Populus fremontii TC N R  0 0 25 20 0 0 

Ribes SC N F spineless 0 0 1 1 5 0 

Salix gooddingii MC N R  0 0 3 1 0 0 

Salix gooddingii SC N R  0 0 1 0.5 0 0 

Typha domingensis GC N A  1 1 25 60 0 0 

unknown GC   round leaf 0 0 0.1 0.1 0 0 

unknown moss NV N? WR  0 0 0 0 1 0 

Urtica dioica GC NI WR  2 4 3 7 0 0 

Vinca GC I F  0 0 0 0.1 0 0 

 

Fauna: Surveyors collected or observed 17 invertebrate taxa, including 4 aquatic and 

13 terrestrial invertebrate taxa, and 14 vertebrate taxa. 
 

Table 8.5 Clarkdale Big Spring Invertebrates. Lifestage codes refer to adult (Ad), larvae (L), mixed 

(M), shell (S), exuviae (Ex), egg (E), and case (C). Habitat codes are terrestrial (T) and aquatic (A). 

Species Lifestage Habitat Method Rep# Count 
Species 

Detail 

Architaenioglossa Ampullariidae Ad A Spot  2  

Coleoptera Chrysomelidae 

Helocassis clavata 
Ad T 

Collected 

spot 
 3  

Coleoptera Coccinellidae Ad T Spot  1  

Coleoptera Meloidae Ad A Spot  1  

Diptera Dolichopodidae 

Condylostylus 
Ad T Spot  1  

Hemiptera Veliidae Rhagovelia 

distincta 
Ad T Spot  10  

Hymenoptera Apidae Xylocopa Ad T Spot  1  
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Species Lifestage Habitat Method Rep# Count 
Species 

Detail 

Lepidoptera Lycaenidae 

Hemiargus isola 
Ad T Spot  10  

Lepidoptera Nymphalidae 

Polygonia 
Ad T Spot  1  

Lepidoptera Papilionidae Papilio 

multicaudata 
Ad T Spot  1  

Lepidoptera Pieridae Colias 

eurytheme 
Ad T Spot  1  

Lepidoptera Pieridae Pontia 

protodice 
Ad T Spot  1  

Odonata Calopterygidae Hetaerina 

vulnerata 
Ad T Spot  1  

Odonata Coenagrionidae Argia L A Spot  1  

Odonata Libellulidae Libellula 

saturata 
Ad T Spot  1 male 

Odonata Libellulidae Plathemis 

subornata 
Ad T Spot  1  

Turbellaria   Spot  1  

 

Table 8.6 Clarkdale Big Spring Vertebrates. 

Vertebrate Species Common Name Count Detection Comments 

Gila Woodpecker 1 Call  

Yellow-breasted Chat 1 Call  

Hooded Oriole 1 Call  

Yellow Warbler 1 Call  

Brown-crested Flycatcher 1 Call  

Domestic Cattle 1 Sign Old Scat 

Javelina 1 Sign Tracks 

Summer Tanager 3 Call  

Bewick's Wren 1 Call  

Song Sparrow 1 Call  

House Finch 1 Call  

Aspidoscelis Whiptail Lizard 2 Obs  

Towhee 2 Call ? 

Northern Cardinal 1 Call  

 

Assessment: Assessment scores were compiled in 6 categories and 33 subcategories, 

with 9 null condition scores, and 9 null risk scores. Aquifer functionality and water 

quality are good with significant restoration potential (average condition score 4.3) and 

there is low risk (average risk score 2.7). Geomorphology condition is good with 

significant restoration potential (average condition score 4.4) and there is low risk 

(average risk score 2.4). Habitat condition is good with significant restoration potential 

(average condition score 4) and there is low risk (average risk score 2.6). Biotic 

integrity is good with significant restoration potential (average condition score 4.8) and 

there is low risk (average risk score 2.8). Human influence of site is very good with 
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excellent restoration potential (average condition score 5.1) and there is low risk 

(average risk score 2.4). Overall, the site condition is good with significant restoration 

potential and there is low risk.  
 

Table 8.7 Clarkdale Big Spring Assessment Scores. Condition scores range from 0 (extremely poor 

condition) to 6 (pristine condition) and risk scores range from 0 (no risk to the site) to 6 (extreme 

risk to the site).  

Category Condition Risk 

Aquifer Functionality & Groundwater Quality 4.3 2.7 

Geomorphology 4.4 2.4 

Habitat 4 2.6 

Biota 4.8 2.8 

Human Influence 5.1 2.4 

Overall Ecological Score 4.6 2.6 

 

Management Recommendations: Occasional monitoring is all that is needed because 

nearly all of the site lies within the Verde River floodplain and is subject to occasionally 

scouring flows. 
 

 

Fig 8.2 Clarkdale Big Spring Sketchmap. 

 



35 

 

Fig 8.3 Clarkdale Big Spring: Source view where the two tapes meet (2/2). 
 


























































































































































































































































