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Abstract 

A conservation easement on the 747 acre Ruby Ranch is being purchased jointly by the 

Natural Resource Conservation Service, Hill Country Conservancy, and the City of 

Austin. Karst surveys were conducted in areas of planned construction including home 

and agricultural buildings, roads and possible utility assess. Buffers were placed around 

significant features. In addition, record rainfall in October 2013 provided a unique 

opportunity to make observations of drainage patterns to karst features and large upland 

sinkholes and close depressions. Staff walked closely-spaced transects and utilized newly 

available LIDAR topographic coverage to locate, identify, and estimate surface 

catchment areas to karst features. A total of 26 karst features were identified that 

warranted protective buffers. Available published data on water levels and geologic 

formations are also included. This report provides baseline geologic data for the 

conservation easement. 

 

Introduction  

Staff from the Watershed Protection Department (WPD) of the City of Austin conducted 

field work on the Ruby Ranch as part of the purchase of a Conservation Easement (CE) 

covering the ranch. Work primarily consisted of conducting karst surveys for proposed 

development envelopes for four potential roughly 5 acre home sites, two roughly 2 acre 

agricultural sites and access roads to the development envelopes. In addition, WPD staff 

examined the two main drainages on sites, several closed topographic depressions 

identified on LIDAR (light detection and ranging), and some karst features identified by 

the ranch owner. As time allows until the CE closes, some additional karst surveys will 

be conducted for the owner along proposed utility access corridors, perimeter roads and 

other potential roads. About 211-acres or 28% of the ranch has been surveyed by City 

staff as of December 1, 2013. For these surveys, transects roughly 50 ft apart were 

walked, covering an area approximately 300 ft outside of the proposed building 

envelopes. Features warranting further evaluation by geologists were hand dug to 

determine the subsurface extent of the feature. 

 

The mining lease in the north central part of the ranch was not surveyed. 

 

Geology 

Ruby Ranch is located over the recharge zone of the Barton Springs segment of the 

Edwards Aquifer (BSEA). Mapping by Small, Hansen and Hauwert (1996) indicates that 

the Kirschberg, Grainstone, Regional Dense, and Leached Collapsed members of the 

Edwards are exposed on the ranch (Figure 1). The mine lease area appears largely 

underlain by the Regional Dense member. Field checking of the geology was not 

systematically conducted as part of this effort but the published map appears largely 
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correct. Exact locations of member contacts and faults may be off to some degree. Large 

areas in the central and southeast part of the ranch are underlain by the Leached 

Collapsed member and a cross fault exposes the Kirschberg member in the southern part 

of the ranch. These faults are likely significant in development of the two large upland 

sinkholes in this area. 

 

Karst Features 

Based on the karst surveys, 26 karst features were identified that warranted buffers as 

protection from future development as allowed in the CE (Figure 2). These features range 

from small solution conduits inches in diameter to large upland collapsed sinkholes 100ôs 

of feet across. Figures 3, 4, 5, 6, 7, 8, 9 and 10 show the estimated surface catchments of 

these features based on Lidar topography. Surface catchments can be refined based on 

detailed examination of the surface around the features and observations of debris 

patterns after runoff events (Table 1). WP staff examined debris patterns for Big Ruby 

Sink following the heavy October 2013 rains and found that runoff was flowing into the 

sink from the south as indicated by Lidar.  

 

Toad Hall (#1) 

Initially 3 ft diameter pile of loose rock. Excavated to 3 ft deep with 6" drain filled with 

loose soil. This karst feature is possibly series of bedding plane cavities. Second small 

solution cavity 10 ft to north. Minor upslope sheetflow drainage to feature observed after 

Halloween Flood. This feature has a buffer 100 ft in radius. 

 

Ruby NE Sink 1 (#2) 

In-channel sink is 60 ft long, 25 ft wide and 2 ft deep. Abundant chert cobble in bottom, 

broken limestone rock rim on south side, no obvious drain, scattered wetland plants 

present. No water present after October rains. This feature has a buffer 100 ft in radius 

measured from the rim of the sink. 

 

Ruby NE Grand Sink (#3) 

In-channel sink is 25 ft in diameter and 2.5 ft deep. Contains abundant chert cobble in 

bottom but no drain is present. Partly exposed limestone rock rim present on NW side. 

Two large twin trunk oaks are adjacent to sink. No water present after October rains. This 

feature has a buffer 100 ft in radius measured from the rim of the sink. 

 

Cecilôs Cave (#4) 

Western-most feature in area. N-S oriented solution-enlarged fracture 13.5 ft deep, 3'8" 

long and 9" wide, not enterable. Surface catchment about 10 ft in diameter, probable 

sheetflow drainage from south and southwest, many cave harvestman spiders present. 

Debris lines indicate water flowed into the feature from the south and southwest during 

the Halloween Flood. This feature has a buffer 150 ft in radius measured from the cave 

entrance. 

 

Fire Ant Crack (#5) 

Solution enlarged fractures that bifurcate to south. Primary trend N24E and secondary is 

E-W. Lots of loose flaggy rocks, possible sheet flow from south. Debris lines indicate 
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water flowed into the feature from the south and southwest during the Halloween Flood. 

This feature has a buffer 50 ft in radius measured from the feature. 

 

Big óN Cave (#6) 

Eastern-most feature in area. Buffer on east downslope side varies from 105 to 114 ft. 

Solution enlarged fracture oriented N29W that is 5.7 ft long, 3 ft wide and 7.5 ft deep. 

Bottom is loose. Surface drainage from south. Large number of harvestmen in cave and 

overhanging tree, single cave cricket observed. Debris lines indicate water flowed into 

the feature from the south and southwest during the Halloween Flood. This feature has a 

buffer ranging from 105 ft to the east and 150 ft in the south, west as measured from the 

edge of the cave entrance. 

 

Northwest 4 (#7) 

Solution-enlarged fracture oriented N23E and dipping east. Width varies from 4 inches 

on the south end to 8 inches on the north end and it appears to deepen northward. Within 

10 ft of this feature there are two small openings to west and one to north. Possible 

sheetflow from west and south.  Debris lines indicate water flowed into the feature from 

the south and southwest during the Halloween Flood. This feature has a buffer 150 ft in 

radius measured from the rim of the sink. 

 

Airstrip Sink (#8) 

Broad upland sink about 300 ft across NE of airstrip. Vegetation change with thicker 

grass cover but no open apertures observed. Little sheet flow is likely. Sink contained 

several pools of water in November 2013 following October 2013 rains. No highwater 

marks are visible suggesting feature primarily received only direct rainfall and a small 

amount of sheetflow from the surrounding area. This feature has a buffer 50 feet in radius 

measured from the rim of the sink. 

 

Overlook 1 (#9) 

Feature consists of solution enlarged fractures, possibly oriented N78W creating loose 

rock slabs. There are several adjacent related small openings. Soil at bottom is loose soil. 

Location near hilltop suggests there is little surface runoff. This feature has a buffer 150 

feet in radius measured from the center of the feature. 

 

Backsliders Cave (#10) 

Angled opening to north 2.5 ft wide and 4.5 ft long which extends 8-9 ft down angle and 

about 6 ft vertically below ground. West wall has solid rock whereas soil and cobbles are 

present on other three sides. Bottom appears to be loose fill and may bell out. Many cave 

harvestman spiders present. The feature was not completely entered due to strong 

ammonia odor. Observations after October rains indicate surface runoff directly into 

feature from wet and north. Mounded debris on the downslope side of the opening 

suggests that either surface runoff was moving past the opening  or that the feature 

backed up and overflowed. This feature has a buffer 150 feet in radius measured from the 

cave entrance. 

 

Mustang Sink1 (#11) 
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This feature is in the main channel of Mustang Branch, south/upstream of the ranch road 

crossing. Field evidence suggests temporarily pooled water but probably infrequent and 

short term as not seen on aerial photos. Limestone and chert cobble are present, 

especially on east side of the feature, soil bottom which probably temporarily holds 

water, no drain is visible. Thick grass is present in channel closer to road. Sink contained 

water in November 2013 following runoff from heavy October rains. This feature has a 

buffer 150 ft in radius measured from the rim of the sink. 

 

Mustang Sink 2 (#12) 

This feature is in the main channel of Mustang Branch, north/downstream of the ranch 

road crossing. 2012 aerial shows pooled water covering about 100 ft of channel. Very 

rocky near road crossing with more vegetation and soil on bottom about 100 ft 

downstream, no drain visible. Sink also contained water in November 2013 following 

runoff from heavy October rains. This feature has a buffer 150 ft in radius measured from 

the rim of the sink. 

 

Lindseyôs Sink (#13) 

This sinkhole appears to be in the main channel of Mustang Branch about 60 ft west of 

Mustang Sink 2. The creek channel makes a 90
o
 turn to the west immediately 

downstream of Mustang Sink 2.  The two sinks are separated by an earth bank several 

feet high. The sink is 50 ft x 20 ft and about 2 ft deep with a soil floor, no rocks and no is 

drain visible. Sink contained water in November 2013 following runoff from heavy 

October rains. This feature has a buffer 100 ft in radius measured from the rim of the 

sink. 

 

Tributary Sink (#14) 

Well-defined sink in tributary channel about 30 ft across and 20 ft wide and 2 ft deep. 

Only a few rocks present, mostly soil bottom. Sink contained water in November 2013 

following runoff from heavy October rains. This feature has a buffer 100 ft in radius 

measured from the rim of the sink. 

 

Mustang Sink 3 (#15) 

This feature is in the main channel of Mustang Branch and is about 25 ft in diameter with 

abundant chert cobble in bottom, no exposed bedrock and no drain. No water present 

after October rains. This feature has a buffer 150 ft in radius measured from the rim of 

the sink. 

 

Ruby Rock Sink (#16) 

This in-channel sink is 100 ft long, 20 ft wide and 2 ft deep. There are abundant 

limestone cobble and some chert present. Several fractures trending N60E, no drain is 

visible. There are several cedar elms adjacent to channel. Sink contained water in 

November 2013 following runoff from heavy October rains. This feature has a buffer 150 

ft in radius measured from the rim of the sink. 

 

Long Mustang Sink (#17) 
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This large feature is upstream of east fence crossing. The sink is about 300 ft long, 75 ft 

wide and 4 ft deep. There are abundant limestone cobbles on floor with some chert, no 

ponded water and no obvious drains present. Aerials indicate ponded water in 2012. 

Water was ponded in the feature in November 2013 following heavy October rains. This 

feature has a buffer 150 feet in radius measured from the rim of the sink. 

 

Small Ruby Sink (#18) 

Broad upland sink area about 200 ft E-W and about 250 ft N-S containing several smaller 

closed depressions. Single central low area about 20 ft across, 3 closed depressions on 

west side and two on north side. Another closed depression to SW probably part of same 

large sink. It is about 30 ft across. Slope breaks into the sink are not sharp. Overall grass 

cover is good. Sink contained several pools of water in November 2013 following heavy 

October rains. Abundant wetland plants present in ponded areas. This feature has a buffer 

300 feet in radius measured from the rim of the sink. 

 

Big Ruby Sink (#19) 

Broad upland sink on southeast part of ranch and east of Mustang Branch. Sink is about 

300 ft across E-W and about 400 ft across N-S. Slope break into sink is greater on east 

side whereas the northwest side is contained with a constructed berm. The north and 

south ends do not have a pronounced slope break. A constructed berm on north end 

separates about 100 ft of the sink. A low area in center is 20 ft across, has no vegetation 

and is oriented closer to east side than west. Overall grass cover in sink and nearby is 

good. The land owner has indicated that the sinkhole drains within days after filling but 

no openings into the subsurface are visible. Only a small pool of water maybe 15 ft 

across was present 14 days after the October 30-31 flood. This feature has a buffer 300 

feet in radius measured from the rim of the sink. 

 

KS2 Rattlecactus Sink (#20) 

A relatively small sinkhole four feet in diameter and one foot deep with a loose rocky 

edge and a prickly pear cactus growing out of the middle. Excavation of one foot exposed 

a sloping bedrock edge on the west side. A small four-by-two inch opening on the north 

end appears to lead to deeper openings but additional digging was halted when a 

rattlesnake was seen in the opening. Feature KS23 is just northeast of this feature. This 

feature has a buffer roughly 50 ft in radius measured from the rim of the sink to include 

KS23, KS3 and KS4 and the grove of trees these features are in. 

 

KS5 (#21) 

A solution-enlarged fracture 3.7 ft long, 0.7 ft wide and 1 ft deep trending N85W with 

loose rock fill at edge of persimmon grove. Slimy black salamander were present. Most 

rock fill consists of chert. Walls are firm limestone. Able to lower tape measure 5.5 ft. 

Possible air flow out of opening. Feature is 15 ft east of KS6. This feature has a buffer 

overlapping KS6 150 ft in radius measured from the edge of the fracture. 

 

KS6 (#22) 

Initially a 4 ft by 3 ft sinkhole 1ft deep with loose rock and soil fill in persimmon grove.  

Several black slimy salamanders seen. Excavated to 3.5 ft deep and soil continues to be 
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loose containing lots of small roots. Larger roots continue downward. Sides of excavation 

are loose rocks and soil.  Feature is 15 ft west of KS5. This feature has a buffer 

overlapping KS5 150 ft in radius measured from the rim of the sink. 

 

KS16 (#23) 

Oval solution feature that is 12 ft long 6 ft across and 1.25 ft deep covered by large 

limestone blocks 2.5 ft in diameter in persimmon grove. After excavation, this feature 

appears to be a solution-enlarged fracture oriented N46E with solid limestone walls. Clay 

fill is hard dark brown underlain by reddish terra rosa-appearing clay. Staff removed 

several large rocks of banded travertine during excavation. This feature has a buffer 50 ft 

in radius measured from the rim of the sink. 

 

KS22 (#24) 

Closed depression 18 ft in diameter and 1 ft deep filled with hard packed clay. October 

aerial showed the feature filled with water but it was dry in January. Flaggy limestone 

exposure on east side. This feature has a buffer 50 ft in radius measured from the rim of 

the sink. 

 

KS23 (#25) 

Feature is a solution-enlarged fracture 3 ft wide by 2-4 inches wide and 1.8 ft deep 

trending N62W. Feature tapers to zero on each end. Appears to have small opening 

extending deeper but excavation too difficult with the small opening. Feature KS2 is just 

southwest of this feature. This feature has a buffer overlapping KS2 (Rattlecactus Sink) 

and including KS3 and KS4 50 ft in radius measured from the rim of the sink. 

 

Hog Wallow Wetland (#26) 

Closed depression containing abundant wetland plants. October aerials indicate standing 

water over an area of about 75 ft long and 30 ft wide. No rock outcrops are visible. 

Abundant hog damage evident. This feature has a buffer 50 ft in radius measured from 

the rim of the sink. 

  

Hydrogeology 

Ruby Ranch is located over the south-central part of the recharge zone for the Barton 

Spring Edwards Aquifer adjacent to Onion Creek.  Groundwater tracing conducted since 

1996 in the aquifer has demonstrated the rapid nature of groundwater migration in the 

aquifer as well as recharge areas that contribute water to Barton Springs (Hauwert and 

others, 2004; Hunt and others 2006). Groundwater recharging in a critical reach of Onion 

Creek west of the ranch is believed to pass below Ruby Ranch as it migrates toward 

Barton Springs (Figure 14). Water directly entering the aquifer on the ranch also provides 

water to Barton Springs as does runoff that flows into Onion Creek downstream of the 

ranch. 

 

A number of groundwater traces have been conducted near the ranch. Nearby traces 

include two upland features - Hoskins Hole 2.2 miles northwest of the ranch and 

Dahlstrom Cave 4.2 miles north; two features in Onion Creek upstream of the ranch - 

Cripple Crawfish 0.8 miles west and Crooked Oak 1.4 miles west; two features 
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downstream of the ranch - Barber Falls 2.5 miles northeast and Antioch Cave 3.7 miles 

northeast. All these traces were detected in Barton Springs approximately 15 miles to the 

north, often within days of injection. 

 

Water levels in the aquifer immediately below the ranch vary depending on climatic 

conditions (Hunt and Smith, 2007). During relatively wet conditions, water elevations are 

about 700-to-680 ft msl (Figure 15) or a depth to water is approximately 100-to-160 feet 

depending on location on the ranch.  During dry conditions water elevations are about 

640-to-620 ft msl (Figure 16) with a depth to water of approximately 160-to-220 feet 

depending on location on the ranch.  No water level measurements were made by COA 

staff during field work on the ranch. 

 

Field Observations Following October 2013 Floods 

Exceptionally heavy rain fell over the ranch area in October 2013 offering a unique 

opportunity to examine surface catchment areas for the karst features and evaluate the 

drain time of large upland closed depressions with no obvious apertures into the 

subsurface. Approximately 3-6 inches fell October 12-13 that saturated the ground. Then 

on October 30-31 (Halloween Flood) 8-9 inches fell on the saturated ground. These rare 

events allow for direct observations of evidence of recharge. Unofficial estimates of the 

re-occurrence interval for the impacts of the Halloween storm is greater than 100 years. 

Flood impacts from the Halloween Flood are greater than might normally be expected 

because the rains fell on already saturated ground causing greater than normal runoff. 

Field observations were made by COA staff about 14 days following the Halloween 

Flood.  

 

Big Ruby Sink showed evidence of collecting a significant amount of water. Debris lines 

or high water marks on the sides of the sinkhole indicate it was filled with 5-6 feet of 

water at the height of runoff following the rain. Photo 1 from Google Earth shows the 

sink on October 31 almost completely full of water. Debris lines indicate the sink 

overflowed following the broad topographic low to the north. This area has several 

relatively small closed depressions and at least one of these contains wetland plants and 

standing water as of November 22, three weeks after the last heavy rain. Rough 

calculations indicate that the sink contained approximately 11.5 ac/ft (or 3,760,000 

gallons) of water following the Halloween Flood; approximately the maximum amount of 

water the sink can hold. Assuming 9 inches of rain fell across the 79.8 ac catchment area, 

this volume amounts to approximately 60 ac/ft (19,550,000 gallons), much greater than 

the sink could contain. Some water probably infiltrated into the subsurface prior to 

reaching the sinkhole and more infiltrated as water was still flowing into the sink. A 

photo on November 2 from the landowner (Photo 2) shows water in the sink filled to the 

top of the berm separating the north piece from the main part of the sink, approximately 

1-2 ft below the high water marks. A photo from November 3 indicated water dropped 

about 1 ft from the previous day. These data suggest that the sinkhole is draining down 

approximately 1 ft/day. This drawdown equates to roughly 940,000 gallons or 2.9 ac/ft of 

water per day and suggests that this sinkhole, even without an open conduit into the 

subsurface, would drain completely in about 5 days.  Photo 3 shows the sink 13 days after 
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the rain with only a very small pool in the topographic center. Photo 4 shows debris lines 

caused by overland flow from the south leading to the sink. 

 

Small Ruby Sink also apparently filled with water during the Halloween Flood (Photo 5). 

By November 15
th
, 15 to 16 days after the flood, water was still ponded in several 

different low areas creating wetlands (Photo 6), suggesting and water recharges more 

slowly in some areas of this sink. 

 

Likewise, Airstrip Sink also filled with water during the flood (Photo 7) and by 

November 15
th
 there were several ponded depressions filled with wetland plants (Photo 

8).  

 

The in channel features also received a large amount of water during the floods. 

Lindseyôs Sink and Tributary Sink both still contained ponded water on November 14
th
 

and 15
th
 respectively although high water marks indicate they had drained down. The soil 

bottoms are only allowing the water to slowly recharge. Of the sinks in Mustang Branch, 

aerials from the 31
st
 indicate they all contained water. By mid-November, water was 

mostly drained from Mustang Sink 1, Ruby Rock Sink and Mustang Sink 3 whereas 

Mustang Sink 2 and Long Mustang Sink (Photo 9) still contained water.  

 

These post-flood data indicate that the known in-channel features are all at least partly 

plugged which prevents rapid recharge of water. Mustang Sink 1, Ruby Rock Sink, and 

Mustang Sink 3 appear to drain down the quickest. Lindseyôs and Tributary Sinks are 

relatively small and contained water at least two weeks following the flood, which 

indicates that they probably only recharge what water ponds in them. Long Mustang Sink 

appears to contain the most volume of water of the in-channel features although the rate 

of its recharge is less certain.  Mustang Sink 2 appears to pond water for a long time and 

suggests that there is less recharging in it than in Long Mustang Sink. There are no creek 

gages on the ranch to estimate the amount of recharge that occurred in these waterways. 

 

Observations of the upland karst features indicate that they all received overland runoff 

during the heavy rain events but the volume is not possible to quantify. No attempts were 

made to evaluate possible subsurface catchment for these features. Of the three big 

upland closed depressions, Big Ruby Sink appears to drain quickly and have the largest 

surface catchment which makes it the most significant of the three. The ponded water and 

wetlands in Airstrip and Small Ruby Sinks suggests that they recharge water more slowly 

and they have much smaller surface catchment areas than Big Ruby Sink. 

 

Staff also GPSed a few highwater marks along primary drainage channels to determine if 

water levels in the floods exceeded the established buffers for the creeks. For those 

channels with at least 64 ac of drainage area, the highwater marks were all with the creek 

buffers. Along Mustang Branch the highwater marks were all within the Critical Water 

Quality Zone (CWQZ) buffer (the area closest to the creek), even where the larger 

tributary enters from the west in the southern part of the ranch. Along the Ruby Ranch 

Branch (the tributary that borders the ranch and homes in the Ruby Ranch subdivision) in 

the northern part of the ranch, the highwater marks appear to be either within the CWQZ 
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or the innermost area of the Water Quality Transition Zone (WQTZ). Highwater marks 

along two small unnamed tributaries that flow into Mustang Branch from the west on the 

southern end of the ranch fell within a relatively narrow band about 100 ft apart parallel 

to the drainages. By chance, these highwater marks also happened to fall within the 

buffer for Mustang Branch.  
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Figure 1. Geology of Ruby Ranch based on mapping by Small and others (1996).  
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Figure 2. Summary map of Ruby Ranch showing general locations creek buffers, 

development envelopes, karst features and their buffers and the areas surveyed for karst 

features by City of Austin staff. 

 



12 

 

 
Figure 3. Estimated surface catchment to #1 (Toad Hollow) of 1.1 ac based on Lidar 

topography. 
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Figure 4. Estimated surface catchments to #8 (Airstrip Sink) of 18.8 ac and to #2 (Ruby 

NE Sink) and #3 (Ruby NE Grand Sink) of 180 ac based on Lidar topography. NE and 

NE Grand Sink are in a channel, which provides them with a greater runoff area. 
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Figure 5. Estimated surface catchments to #4 (Cecilôs Cave) of 0.7 ac, #5 (Fire Ant 

Crack) of 0.2 ac, #6 (Big ón Cave) of 0.5 ac and #7 (Northwest 4) of 0.4 ac based on 

Lidar topography. 
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Figure 6. Estimated surface catchment to #9 (Overlook 1) of 1.4 ac and #23 (KS16) of 

0.36 ac based on Lidar topography. 
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Figure 7. Estimated surface catchment to #14 (Tributary Sink) of 68.3 ac based on Lidar 

topography. This feature is located in the tributary channel. 
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Figure 8. Estimated surface catchment to #10 (Backsliders Cave) of 1.8 ac based on Lidar 

topography. 
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Figure 9. Estimated surface catchment to #18 (Small Ruby Sink) of 9.8 ac based on Lidar 

topography. 
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Figure 10. Estimated surface catchment to #19 (Big Ruby Sink) of 79.8 ac based on Lidar 

topography. 
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Figure 11. Estimated surface catchments to #24 (KS22) of 0.66 ac based on Lidar 

topography.  
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Figure 12. Estimated surface catchment to #21 (KS5 and 6) of 3.01 ac, #25 (KS23) of 

0.28 ac and #20 (KS2 Rattlecactus Sink and KS3/4) of 0.62 ac based on Lidar 

topography. 
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Figure 13. Estimated surface catchement to #26 (Hog Wallow Wetland) of 3.5 ac based 

on Lidar topography.  
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Figure 14. Map showing a summary of groundwater flowpaths based on traces conducted 

in 2005 from Hunt and others (2006). A flowpath from significant recharge features in 

Onion Creek is believed to pass under Ruby Ranch. 
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Figure 15. Figure modified from Hunt and Smith (2007) showing Edwards Aquifer water 

levels measured in February 2002. 
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Figure 16. Figure modified from Hunt and Smith (2007) showing Edwards Aquifer water 

levels measured in1950ôs drought. 
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Table 1. Surface catchment area for karst features on Ruby Ranch as calculated from 

Lidar topographic coverage.  

 

 

Feature 
ID 

Feature Buffer Radius* (ft) Estimated Surface 
Catchment (ac) 

        

1 Toad Hall 100 1.1 

2 Ruby NE Sink 1 100 180 

3 Ruby NE Grand Sink 2 100 180 

4 Cecil's Cave 150 0.7 

5 Fire Ant Crack 50 0.2 

6 Big 'N Cave 105-150 0.5 

7 Northwest 4 150 0.4 

8 Airstrip Sink 50 18.8 

9 Overlook 1 150 1.4 

10 Backsliders Cave 150 1.8 

11 Mustang Sink 1 150 320 

12 Mustang Sink 2 150 NM 

13 Lindsey's Sink 100 NM 

14 Tributary Sink 150 68.3 

15 Mustang Sink 3 150 NM 

16 Ruby Rock Sink 150 NM 

17 Long Mustang Sink 150 1400 

18 Small Ruby Sink 300 9.8 

19 Big Ruby Sink 300 79.8 

20 KS2 Rattlecactus Sink 
50 + (include tree grove 
and KS3/4) 0.62 

21 KS5 and KS6 150 3.01 

23 KS16 50 0.36 

24 KS22 50 0.66 

25 KS23 50 0.28 

26 
Hog Wallow wetland 

west of test pit 
50 

3.5 

   
  

* Buffers are measured from the edge of the feature   

NM - features are in channels with large potential upstream catchments 

Drainage area upstream of features 11 and 17 are estimates for scale 
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Photo 1. Aerial of Big Ruby Sink taken October 31, 2013 showing the closed depression 

full of water and an overflow path to the north. 

 

 
 

Photo 2. Image of Big Ruby Sink taken by Cecil Ruby on November 2, 2 days following 

exceptional rains on October 30-31. Maximum water depth in the sink was estimated at 

5-6 ft covering an area approximately 400 ft in diameter. 
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Photo 3. Photograph of Big Ruby Sink taken November 14, 14 days following the 

exceptional rain. Only a very small pool of water is present in the topographic center of 

the sink next to the two geologists. 

 

 
 

Photo 4. Debris indicating abundant overland runoff leading to Big Ruby Sink. 

 

 



29 

 

 
 

Photo 5. Aerial of Small Ruby Sink taken October 31, 2013 showing the closed 

depression full of water. 

 

 
 

Photo 6. One of several small ponded areas within Small Ruby Sink about two weeks 

after the Halloween Flood. 

 

 


