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Sample Type

Net Type

# of Sweeps
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BS Time in Min

System Type

Substrate

Azabache Flowing Well

PM00A0101

Dug-out pool near well head

3942068

282374

22

10

Q

D-Net

10

1

Lentic; Pool

Mud, Silt

PM00A0102

Small dug-out pool on N side of wetland

3942258

282514

2

1

60

20

10

Q

D-Net

10

1

Lentic; Pool

Mud, Silt, Cobble

PM00A0103

Large pool at bottom of spring complex

3942674

282942

200

10

150

22

10

Q

D-Net

10

1

Lentic; Pool & Marsh

Mud, Silt

PM00A0104NQ

Non-quantitative sample from marsh bottom

0

0

NQ

D-Net

0

Marsh

PM00A0105NQ

Non-quantitative from AZFW

0

0

NQ

D-Net

0

Cebolla Spring

PM00C0101

Spring head, cement box

3840955

238921

0.8

0.6

25

14

10

AQ

D-Net

5

.5

Lotic; Spring head pool

Gravel

PM00C0102

Spring-fed marsh

3840992

238863

20

20

5

AQ

D-Net

5

1

Lentic; Marsh

Mud, Silt, Detritus

PM00C0103

Open water near spring head

3840955

238921

15

4

10

NQ

D-Net

0

Pool & Stream

Mud, Silt, Gravel

PM00C0104

Ditch N of marsh

3841067

238787

10

1

8

22

10

AQ

D-Net

10

.6

Pool 

Mud, Silt

PM00C0105

Shallow pool at SW corner of exclosure

3841024

238629

3

1

5

26

5

NQ

D-Net

5

1

Lentic; Pool & Stream

Mud, Silt

PM00C01NQ

Near spring head

3840955

238921

14

10

NQ

D-Net

Lotic; Spring head pool

Gravel

Cebollita Spring

PM00C0301

Pool at spring head

3858967

244356

2

1

25

AQ

D-Net

5

1

Lotic; Spring head

Gravel, Cobble

PM00C0303

Spring run 20 m below spring head

3858980

244341

300

3

5

AQ

BS

0

2.00

Lotic; Stream

Gravel, Cobble, 

Boulder

PM00C0304

Spring run 40-200 m below spring head at lower 

boundary fence

3859054

244238

NQ

D-Net

0

Lotic; Stream

Gravel, Cobble, 

Boulder

Coal Spring

PM00C0201

Spring head, manipulated spring head with little 

surface water

3944431

287208

0.1

0.1

5

NQ

D-Net

0

Lentic; Spring head

Detritus, Cobble

PM00C0202

Cattle trough and pool formed by overflow

3944489

287194

4

3

50

Q

D-Net

10

1

Lentic

Mud, Silt, Detritus
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La Lena Flowing Well

PM00L0101

Spring run 3 m downstream of supply pipe

3942863

302182

10

1

AQ

BS

1.00

Lotic; Marsh & Stream

Mud, Silt, Detritus

PM00L0102

Dug-out pool, opposite inflow

3942863

302230

40

10

150

23

10

Q

D-Net

10

1

Lentic; Pool & Marsh

Mud, Silt

PM00L0103

Marsh below dam

3942854

302240

15

10

2

NQ

10

NA

Mud, Silt, Detritus

PM00L0104

Stream below marsh and above arroyo

3942872

302297

1

0.25

2.5

NQ

D-Net

5

NA

Lotic; Stream

Bedrock

PM00L0105

Pond at inflow between samples 1 and 2

3942863

302206

40

10

150

Q

D-Net

10

1

Lentic; Pool & Marsh

Mud, Silt

Moreno Spring

PM00M0101

North spring source pool

3976437

311407

4

2

15

17

10

AQ

D-Net

5

1

Lentic; Spring head 

pool & Marsh

Mud, Silt

PM00M0102

Seep south of source pool

3976349

311400

5

1.5

3cm

16

3

NQ

D-Net

Lentic; Seep

Mud, Silt

Mound Springs

PM00M0201

First mound wetland which is the second wetland 

E of erosion controlled arroyo on W end of the 

spring complex

3934538

333671

0.1

0.1

15

NQ

D-Net

0

Lotic; Spring head

Mud, Silt

PM00M0202

Eleventh and twelfth mound springs E of erosion 

controlled arroyo, on E end of spring complex

3935067

334428

1

1

100

AQ

D-Net

10

1

Lotic; Spring head pool

Mud, Silt

PM00M0203

Plunge pool springhead, middle of spring 

complex

3934729

334118

1

.3

120

21

10

NQ

D-Net

5

1

Lotic; Spring head pool

Mud, Silt

PM00M0204

Moat-like spring, middle of spring complex

3934702

334047

5

5

100

24

10

Q

D-Net

10

1

Lotic; Spring head pool

Mud, Silt

PM00M0205

Second mound wetland which is the third 

wetland E of erosion controlled arroyo on W end 

of the spring complex

3934591

333714

1

1

10

AQ

D-Net

10

1

Lotic; Spring head pool

Mud, Silt

Oak Spring

PM00O0101

Spring source pool at base of rock overhang

3976138

313010

6

3

25

13

10

Q

D-Net

10

1

Lentic; Spring head 

pool

Mud, Silt, Detritius

PM00O01NQ

Spring source pool at base of rock overhang

3976138

313010

6

3

25

13

10

NQ

D-Net

Lentic; Spring head 

pool

Mud, Silt, Detritius
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Ojo Frio Spring

PM00O0201

Shallow pool near upper end of exclosure and 

cattle trough

3940793

298264

1

0.4

3

AQ

D-Net

5

1

Lotic; Pool

Mud, Silt, Cobble

PM00O0202

Pool 4 m downstream from sample 1 pool at 

upper end of exclosure.

3940797

298264

4

0.5

10

14

10

AQ

D-Net

5

1

Lotic; Pool

Mud, Silt, Gravel

PM00O0203

7 m downstream from sample 1

3940800

298264

0.6

0.4

2

AQ

D-Net

5

1

Lentic; Pool & marsh

Mud, Silt

PM00O0204

30 m downstream from sample 1

3940823

298244

1

0.4

3

AQ

D-Net

5

1

Lentic; Pool & marsh

Mud, Silt

PM00O0205

Covered spring head

3940739

298260

2

1

100

AQ

D-Net

5

1

Lotic; Spring head & 

pool

Mud, Silt, Boulder

Ojo Jarido Spring

PM00J0101

Spring source pool, under rock overhang

3975305

314057

20

10

20

13

10

NQ

D-Net

Lentic; Spring head 

pool & Marsh

Mud, Silt

PM00J0102

Spring source pool, under rock overhang

3975305

314057

20

10

20

13

10

Q

D-Net

10

1

Lentic; Spring head 

pool & Marsh

Mud, Silt

Rinconada Canyon

PM00R0201

Pool over bedrock at N boundary

3893818

258159

2

1

1.5

AQ

D-Net

5

1

Pool

Bedrock

PM00R0202

Pool 50 m downstream of N BLM boundary

3893768

258159

8

3

21

Q

D-Net

10

1

Lentic; Pool 

Detritus, Gravel, 

Bedrock

PM00R0203

Shaded pool upstream of S boundary of BLM 

land

3893040

257824

15

Q

D-Net

10

1

Pool

Detritus, Cobble, 

Boulder

PM00R0204

Small seep under rocks

3893040

257824

NQ

D-Net

0

Seep

Rio Senorita

PM00R0102

Above and below pool in upper exclosure

3979295

322713

35

4

25

26

10

NQ

D-Net

20

1

Lotic; Stream

Mud, Silt

PM00R0103

Scirpus marsh with small willows below pool 2 in 

upper exclosure

3979263

322679

50

3

70

26

10

Q

D-Net

10

1

Lentic; Marsh

Mud, Silt

PM00R0104

Drying pool in low end of upper exclosure

3978907

322434

20

3

20

28

10

Q

D-Net

10

1

Pool

Mud, Silt

PM00R0105

Livestock access area between 1st and 2nd 

exclosure

3978856

322328

50

2

25

25

10

Q

D-Net

10

1

Lentic; Pool

Mud, Silt

PM00R0106

Upper exclosure next to upper pool

3979296

322773

NQ

D-Net

Lotic; Pool

Mud, Silt
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Introduction


The Albuquerque Field Office of the Bureau of Land Management (BLM) is responsible for the management of several springs and wetlands within the northwestern section of the state.  The Clean Water Act requires the preservation and restoration of aquatic resources, but neither of these goals can be accomplished without baseline data for the establishment of management programs.  On behalf of the Albuquerque Field Office, the New Mexico Natural Heritage Program conducted a survey of aquatic/wetland vegetation and macroinvertebrates within a selected group of freshwater springs under BLM jurisdiction. 

Aquatic macroinvertebrates are an important indicator of the health of a system, and have long been used to evaluate water quality.  They are present in almost all systems, are habitat specific, relatively easy to collect and identify, and a vital link in the food chain between primary producers and vertebrates.  The habitat requirements of many taxa are well known, and this makes them excellent indicators of water quality.  The type and condition of vegetation surrounding an aquatic system is another important indicator of system health.  Exotic trees, shrubs and herbaceous species can be both agents and indicators of major change in the riparian or aquatic environment.  A more native and diverse species composition suggests a more intact and healthy ecosystem.  Skilled personnel can obtain a good baseline sample of the vegetation and the macroinvertebrates in one or two visits to a spring.  This makes sampling the vegetation and the macroinvertebrates a cost-effective way to get an initial picture of spring condition.

This report includes a discussion of the survey results plus reports for each spring containing documentary photographs, precise location maps, summary descriptions, and plant and macro-invertebrate species lists.  There is also an appendix containing a comprehensive plant species list for the survey.

Methods and Materials

Twelve spring systems were surveyed by NMNHP in June of 2000.  The distribution of the sampled springs is shown in Figure 1. The survey included a complete list of plants in the vicinity of the spring, an overall description of the spring, and one or more macroinvertebrate samples.  A thorough walking survey was done around each spring to catch all plant species in the vicinity.  Voucher specimens of all plant species were collected, and were identified using the resources of the herbarium of the University of New Mexico.  A comprehensive plant species list for the survey is given in Appendix A.

The majority of the macroinvertebrate samples were collected with a bag made of canvas and netting attached to a 12-inch diameter D-shaped metal ring on a five-foot handle, hereafter referred to as a D-net.  The standard procedure was to conduct 10 one-meter sweeps with the D-net at each sample site within a spring.  Sweeps were not repeated in the identical location, though for a given sample they were usually located close together.  Everything collected in the net was then transferred to labeled vials containing 180-proof ethyl alcohol.  

At some springs the size of the water body being sampled limited either the number or length of non-repetitive sweeps.  In these cases sampling methods were modified as appropriate, and these samples were labeled as atypical-quantitative samples.  Occasionally, deliberate efforts were made to catch organisms not represented in the quantitative samples.  These types of samples were labeled non-quantitative and provide only qualitative information on the macroinvertebrate population of the spring. 

At two spring sites a bottom sampler was used to collect macroinvertebrates.  The bottom sampler was a canvas and net bag attached to a 12 by 12-inch rectangular metal frame that anchored it to the stream bottom.  The sampler was placed on the stream bottom with the mouth of the bag directed upstream.  Then the substrate within the frame was gently disturbed for a measured amount of time, allowing invertebrates to be swept into the net by the current.  The bottom sampler was then removed from the stream and invertebrates were collected from the net.  Bottom samplers can only be used where there is active flow. The time was recorded for each of the bottom samples and they were considered atypical-quantitative samples.  All the macroinvertebrate samples with their location and sampling information are listed in Table 1.

In the laboratory, plant material and dirt was removed from the samples.  The invertebrates were then sorted into isomorphic groups, counted, and placed in vials of 160-proof ethyl alcohol labeled with the sample number.  These vials were given to a taxonomic specialist who identified them to at least the family level where possible.  Since the number of individual organisms in each sample was not excessive, samples did not need to be subsampled and all individuals were identified and counted. 

The Modified Hilsenhoff Biotic Index (MHBI) was calculated for all of the arthropod samples.  All taxa were assigned a tolerance value (TV) from 0, for taxa known to occur only in high quality water, to 10, for taxa known to occur in severely polluted waters (Davis et al. 2001, Vinson 1994).  The TV values come from Hilsenhoff (1987 & 1988), Bode (1988) and Davis (2001).  The MHBI is calculated by multiplying the TV for each taxon by the number of 
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5

6

7

8

9

Total 
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Inds

MHBI

MHBI 

Pollution 

Level

Spring 

Size

Livestock 

access

Modification

Azabache Flowing Well

61

7

60

1

7

35

171

64

7.0

Polluted

Large

Completely 

Fenced

Channel dredged to create pools

Cebolla Spring

9

1

30

269

63

3

375

98

6.3

Enriched

Large

Completely 

Fenced

None

Cebollita Spring

4

92

96

96

4.0

Slightly 

Enriched

Medium

Not Fenced

None

Coal Spring

5

1

6

17

5.0

Enriched

Small

Mostly 

Fenced

Capped and piped to stock tank, no 

overflow

La Lena Flowing Well

22

8

16

31

1

114

192

89

7.8

Polluted

Medium

Mostly 

Fenced

Capped and piped to stock tank, 

overflow into enclosure.  Manmade 

pool inside enclosure

Moreno Spring

8

358

4

19

4

393

100

6.1

Enriched

Small

Completely 

Fenced

None

Mound Springs

8

2

11

36

57

86

7.4

Polluted

Large

?

None

Oak Spring

24

1

7

3

187

3

50

79

354

93

6.9

Enriched

Small

Completely 

Fenced

None

Ojo Frio Spring

48

62

196

30

481

817

94

7.9

Polluted

Medium

Mostly 

Fenced

Capped and piped to stock tank, 

overflow into enclosure

Ojo Jarido Spring

2

62

37

1

93

12

207

99

6.8

Enriched

Small

Completely 

Fenced

None

Rinconada Canyon

4

14

6

38

142

204

98

6.5

Enriched

Very 

Large

Mostly 

Fenced

None

Rio Senorita

24

3

58

3

4

92

74

6.1

Enriched

Very 

Large

Mostly 

Fenced

Livestock watering areas created 

between enclosures.  Some 

manmade pools within enclosures

Number Individuals per Rank

% Ranked


Figure 1: Locations of the sampled springs

Table 1: Macroinvertebrate sample locations and methods
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Table 1 (cont.): Macroinvertebrate sample locations and methods
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Table 1 (cont.): Macroinvertebrate sample locations and methods
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individuals for that taxon within a sample, summing the products and dividing by the total number of individuals in the sample.  Taxon without known TV values were excluded from the calculation.  The MHBI values for individual samples are given in the spring descriptions, while the overall MHBI value for each spring is listed in Table 2. 

The MHBI has been used to detect nutrient enrichment, high sediment loads, low dissolved oxygen, and thermal impacts on freshwater streams.  In stream systems waters with MHBI values of 0-2 are considered clean, 2-4 slightly enriched, 4-7 enriched, and 7-10 polluted (Vinson 1994.)  Although the index was developed for freshwater streams it is still a useful tool for comparing water quality among springs.  Seep springs will naturally have higher water temperatures and lower dissolved oxygen than a flowing stream, they will also have more difficulty dissipating sediment and pollution than a flowing system.  Thus one would expect to find taxa with higher tolerance values in seep springs.  However, comparing the MHBI across spring systems can still indicate which springs have better water quality.

The spring and its surrounding environment was described and photographed.  Each photo was scanned into a digital file and archived to compact disk.  Invertebrate sample points, as well as pertinent landmarks, were located with a global positioning system.  Universal Transverse Marcator (UTM) coordinates are provided in Table 1.

The vegetation data was entered into NMNHP’s Microsoft Access® ecology database.  Over the past decade this database has been developed and populated with over 5,000 plot records from around the state and the Southwest.  Accordingly, there is a set of data-entry 
protocols that have been implemented that ensure data quality, including independently proofreading the data for accuracy.  A related Access database was developed and populated for the invertebrate sample data.  The data from each site has been summarized and incorporated into the spring descriptions.  The Access database containing the raw data has been made available on compact disk along with the photo files and this report.

Results and Discussion

The 12 springs surveyed can be categorized into four classes: 1) small single-pool seep systems (Coal, Moreno, Oak, Ojo Jarido); 2) medium sized multi-pool flowing systems (Cebollita, La Lena, Ojo Frio); 3) large multi-pool flowing systems (Azabache, Cebolla, Mound), and 4) very large stream systems (Rinconada, Rio Senorita).  All but the four small springs contained both lotic (flowing) and lentic (still) areas.  Complete descriptions of the individual springs are contained in the Spring Descriptions section, which follows the discussion.  Each spring description includes directions to the spring, a map, photo, list of plant species, and invertebrate sample summaries.

The springs varied widely within their class with respect to composition and quality.  Our evaluation was based on the Modified Hilsenhoff Biotic Index (MHBI) as an indicator of water quality, overall size and the degree of water flow modification, the extent and diversity of the surrounding wetland and riparian vegetation along with degree of exotic species invasion, the presence of particular indicator macroinvertebrates such as mayflies, and evidence of direct grazing impacts. 
Table 2: Overall Modified Hilsenhoff Biotic Index (MHBI), spring size, and livestock access to all springs surveyed
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Since 10 of the 12 springs were fenced to exclude livestock, direct grazing impacts were limited.  Cebollita Spring was the only spring actively grazed at the time of the survey.  It was comprised of a small source pool and a stretch of running channel, forming a small stream.  Despite grazing, this spring system had the lowest MHBI score
 in the survey, indicating high water quality.  The impact of grazing on water quality may have been mitigated somewhat by the flushing action of the relatively high stream flows.   The effects of grazing were seen mostly in the severe cropping of the surrounding vegetation.  Ojo Frio Spring had recently been excluded from grazing.  In contrast to Cebollita it had the highest MHBI score, indicating poor water quality.  However, the vegetation at Ojo Frio was already showing improvement following fencing. 

There were indirect livestock impacts associated with modifications made to several of the springs to provide water outside of the spring exclosures.  La Lena and Ojo Frio were two springs that were modified significantly and they had the highest MHBI scores in the survey, indicating the poorest water quality (Table 2).  Coal Spring’s water was being diverted to a stock tank outside the exclosure, leaving almost no water or macroinvertebrates in the spring proper at the time of sampling, yet it had a one of the lowest MHBI scores in the survey.  That score, however, was based on only one individual macroinvertebrate, and therefore of little indicator value.  It is clear that water diversions for livestock have had significant impacts on these springs.

Other modifications which affected water quality were made to some springs.  Both Azabache Flowing Well and La Lena Flowing Well were dredged in areas to create pools.  They both had high MHBI scores of 7.0 or above, indicating polluted water.  Pools often have lower water quality than flowing channels because standing water does not disperse pollution and sediment as readily as flowing water.  They also tend to have higher temperatures and lower dissolved oxygen than flowing channels, leading to higher MHBI values.   It would appear that dredging has significantly altered these springs from their natural state.

Typically, the presence of Ephemeropterans (mayflies) is considered an indicator of good water quality, but in this case most of the genera found in the springs were those tolerant of extremely poor water quality.  The majority of the mayflies collected (662 individuals) were from the genus Callibaetis which has a pollution Tolerance Value (TV) of 9 out of a possible 10.  The remaining 142 identified individuals were from the genus Siphlonurus which also has a relatively high TV value of 7 (25 individuals were not identifiable to genus).  This suggests that all of the springs have less than optimal water quality. 

The amount and quality of wetland and riparian vegetation surrounding the springs varied based on the amount of water available, spring modifications and livestock impacts, and degree of exotic species invasion.  Among large springs, Azabache Flowing Well and Cebolla Spring supported large and diverse emergent wetlands dominated by bulrushes (Schoenoplectus sp.), common threesquare (Schoenoplectus pungens), Baltic rush (Juncus balticus) and a variety of spikerushes (Eleocharis sp.).  Exotic species were minor.  At Mound Springs, wetlands were limited to patches around the edges of the individual pools. They were dominated by fewflower spikerush (Eleocharis quinqueflora) and seaside arrowgrass (Triglochin maritimum) and had lower diversity overall (perhaps as a function of the highly alkaline soils).

The very large spring and stream system of Rio Senorita had large wetlands, but species diversity was low and there were significant incursions of exotic yellow sweetclover (Melilotus officinalis), common kochia (Kochia scoparia), prickly Russian thistle (Salsola tragus) and salt cedar (Tamarix ramosissima).   In contrast, at Rinconada Canyon herbaceous wetland vegetation was limited along the stream, but there were extensive stands of native riparian trees dominated by Arizona alder (Alnus oblongifolia).  The exotic Siberian elm (Ulmus pumila) was present but not yet a major factor. 

Among the medium sized multi-pool flowing systems, La Lena Flowing Well had the most extensive and diverse wetland vegetation.  Once again graminoids such as common spikerush (Eleocharis palustris), Parish’s spikerush (Eleocharis parishii), hardstem bulrush (Schoenoplectus acutus), saltmarsh bulrush (Schoenoplectus maritimus), and common threesquare dominated.  At Cebollita Spring the extent of the wetland vegetation had been greatly reduced by grazing, although graminoid diversity remained high.  Ojo Frio Spring also had small patches of wetland vegetation, reflecting past grazing impacts, and, although it had high herbaceous species diversity overall, the majority of the species were upland or exotic.

Among the small single pool-seep systems, Oak and Ojo Jarido Springs had relatively large and intact areas of native wetland vegetation.  Oak Spring had the greatest overall species diversity among the small springs, with over 50 herbaceous species, but this included 16 exotic and invasive species.  Ojo Jarido Spring had lower herbaceous species diversity (18 species) and a significant component of exotic and invasive species.  Moreno Spring had similar amounts of wetland vegetation compared to Oak and Ojo Jarido, but the only natvie wetland obligate species present were cattails (Typha angustifolia and Typha latifolia).  However, it supported a small patch of native riparian trees dominated by narrowleaf cottonwood (Poplulus angustifolia).  Overall species diversity at Moreno Spring was low and there were a large number of upland and introduced species.  The diversion of water at Coal Spring has resulted in the reduction of wetland vegetation to a small patch of Baltic rush (and it was dry at the time of the survey).  Herbaceous species diversity was very low as well and the trend in declines is expected to continue as long as there is insufficient water available to support the spring ecosystem.  The small single pool-seep systems are of great value in an arid landscape, where they provide a water source for wildlife as well as small islands of habitat for wetland and riparian vegetation.  

Exotic species pose a risk at several of the springs.  Of particular concern at Ojo Jarido and Oak Springs was bull thistle (Cirsium vulgare), a Class B noxious weed which should be removed from both springs before it spreads.  Cheatgrass (Bromus tectorum) was present at Oak, Ojo Jarido, Ojo Frio, Rio Senorita, Cebolla, and Rinconada Canyon Springs along with other annual bromes that have become serious problems in the West, as they significantly alter ecosystem function and composition.  Similarly, salt cedar was present at many of the springs, and it could become a significant threat to spring quality in the future.  It should be monitored closely at all springs.  In addition, Siberian elm was present at Rinconada Canyon.  Although not very prominent here yet, this species has become invasive in riparian areas of the Rio Grande and elsewhere, and should be monitored in Rinconada Canyon to make sure it doesn’t become a problem.  Cutleaf waterparsnip (Berula erecta) was an aquatic dominant at both Cebolla and Cebollita Springs.  Although not an exotic, cutleaf waterparsnip is extremely poisonous, and can be fatal to cattle (Diggs et al. 1999).  However, it did not appear to have been grazed at either spring.
In summary, we consider Azabache Flowing Well and Cebolla Spring to be the best in overall condition primarily as a function of their large size, extensive wetland vegetation and plentiful water.   La Lena Flowing Well, Moreno, Oak, Ojo Jarido, and Rinconada Canyon Springs were considered to be in good condition for their size and system type, except for concerns about exotics mentioned above.  Cebollita Spring had very good water quality, but as long as it is being grazed it will continue to have limited wetland vegetation. Although Rio Senorita had high water availability and quality and large patches of wetland and riparian vegetation, it also had significant incursions of exotic and invasive vegetation that are likely affecting the ecological conditions at the spring.  Ojo Frio Spring was in poor condition, both aquatically and vegetatively, as a result of low water flows resulting from livestock diversions, previous grazing impacts, and soil type.  Even though grazing has been removed, greater allocation of water to the spring ecosystem may be needed to ensure full recovery.  Similarly, Coal Spring has also been highly impacted by diversions and will require significant reallocation of water if the spring ecosystem is to be restored to good health.  Mound Springs is unusual because its alkaline soil conditions may be imposing natural limits on species diversity and productivity and hence the spring ecosystem may currently be at its highest potential within those limits.  

All of the springs surveyed provide important rare habitat for wetland invertebrates and vegetation in an arid environment.  In addition, these springs are an important source of water for wildlife of all types.  To sustain and enhance these valuable biological resources, the springs will require careful and attentive management.  This will involve devising creative strategies that maintain wildlife habitat while meeting the water needs of livestock.  The remaining unfenced springs should be fenced and bull thistle removed from Oak and Ojo Jarido Springs.  The removal of salt cedar should also be considered for La Lena Flowing Well, Mound and Rio Senorita Springs and possibly others.  This will enhance water quality and possibly water quantity.  Water resources may need to be partitioned (or others developed) with an allocation to livestock outside the spring areas that is in keeping with upland range capacity, and an allocation within spring areas to wildlife and wetland habitat that will insure long-term maintenance of diversity.  
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Figure 2: Azabache Flowing Well
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Figure 3: Map of Azabache Flowing Well
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Spring Name: Azabache Flowing Well  

NMNHP Plot Number:  00AS003 
NMNHP Spring Sample Number:   PM00A01

Survey Date:  6/12/2000

UTM Location (NAD 27): Easting:   282374


Northing:  3942068

Directions to Plot:  Approx. 20 mi. NW of San Ysidro on US 550 (old NM 44) turn W onto County Road 39 (NM 279) (directly across from Holy Ghost Spring Rec. Area). Head SW for ca 17 mi. to just past Cabezon Community Reservoir, where road forks. Take W fork for ca 3.5 mi. until it curves S. Stay on main graded road as it winds S for approx. 4 mi., then W for 2 mi. then N past Ojo Frio for approx. 3 mi., and finally W (with many switchbacks) for over 8 mi. to Coal Spring, Ojo Azabache, and Azabache Flowing Well.

Description:  Azabache Flowing Well was a large multi-pool spring system flowing from a capped artesian well and extending over 830 m.  The system consisted of several large pools interconnected by a marshy wetland and included both lotic (flowing) and lentic (still) areas.  The main channel had been dredged to create the pools along the drainage way.  Common spikerush and common threesquare were dominants throughout the system, with the deeper pools dominated by hardstem bulrush.  Foxtail barley was abundant near the springhead and in patches throughout the area.  Salt cedar was scattered along the riparian corridor.  The surrounding uplands were dominated by alkali sacaton with some western wheatgrass.

Status:  The entire wetland was within an enclosure, so there were no livestock impacts.  At the time of the survey there was a large amount of lush emergent wetland vegetation.  However, portions of the wetland had been dug out to create pools, altering the hydrology of the surrounding wetlands and burying wetland vegetation under excavated soil.  There were a number of exotic forb species present.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 7.5 for the pool near the well head (Sample 1), 6.2 for the pond on the north side of the wetland (Sample 2), and 8.9 for the large lower pool (Sample 3).  Samples 1 and 3 indicate organically polluted water, while sample 2 indicates organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Shrubs
	
	
	

	
	Atriplex confertifolia
	shadscale saltbush
	N
	

	
	Chrysothamnus nauseosus ssp. graveolens
	rubber rabbitbrush
	N
	

	
	Gutierrezia sarothrae
	broom snakeweed
	N
	NI

	
	Opuntia imbricata
	tree cholla
	N
	NI

	
	Opuntia phaeacantha
	tulip pricklypear
	N
	NI

	
	Opuntia polyacantha
	plains pricklypear
	N
	

	
	Salix exigua
	coyote willow
	N
	OBL

	
	Sarcobatus vermiculatus
	greasewood
	N
	FACU+

	
	Tamarix ramosissima
	saltcedar
	I
	FACW

	Graminoids
	
	
	

	
	Eleocharis palustris
	common spikerush
	N
	OBL

	
	Eleocharis parishii
	Parish's spikerush
	N
	

	
	Hilaria jamesii
	galleta
	N
	NI

	
	Hordeum jubatum
	foxtail barley
	N
	FACW-

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Polypogon monspeliensis
	annual rabbitsfoot grass
	I
	FACW+

	
	Puccinellia nuttalliana
	Nuttall's alkaligrass
	N
	

	
	Puccinellia parishii
	bog alkaligrass
	N
	

	
	Schoenoplectus acutus
	hardstem bulrush
	N
	OBL

	
	Schoenoplectus maritimus
	saltmarsh bulrush
	N
	

	
	Schoenoplectus pungens
	common threesquare
	N
	OBL

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	Forbs
	
	
	

	
	Aster pauciflorus
	alkali marsh aster
	N
	

	
	Conyza canadensis
	Canadian horseweed
	N
	FACU

	
	Kochia scoparia
	common kochia
	I
	FAC

	
	Lappula occidentalis var. cupulata
	flatspine stickseed
	N
	

	
	Rumex crispus
	curly dock
	I
	FACW

	
	Salsola tragus
	prickly Russian thistle
	I
	

	
	Schkuhria multiflora
	manyflower false threadleaf
	N
	

	
	Sonchus asper
	spiny sowthistle
	I
	FACW

	
	Sphaeralcea coccinea
	scarlet globemallow
	N
	NI

	
	Suaeda spp.
	seepweed
	
	

	
	Tragopogon dubius
	yellow salsify
	I
	NI

	
	Tragopogon pratensis
	meadow salsify
	I
	NI

	
	Typha angustifolia
	narrowleaf cattail
	N
	

	
	Typha latifolia
	broadleaf cattail
	N
	OBL


Invertebrate Sample Taxonomic List

	Azabache Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00A0101
	Sample 1
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Branchiopoda
	
	
	
	
	
	
	

	
	
	
	Cladocera
	
	
	
	water flea
	7
	CF
	8

	
	
	Class: Arachnida
	
	
	
	
	
	
	

	
	
	
	SubClass: Acari
	
	
	
	mite
	1
	PR
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	11
	CG
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	1
	PR
	9

	
	
	
	Heteroptera
	
	
	
	Heteropteran nymph
	1
	PR
	

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	5
	PR
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Laccophilus
	predaceous diving beetle
	4
	PR
	5

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	8
	OM
	6

	
	Phylum: Chordata
	
	
	
	
	
	
	

	 
	 
	Class: Amphibia
	 
	 
	 
	tadpole
	11
	 
	 


	Azabache Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00A0102
	Sample 2
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	2
	CG
	9

	
	
	
	Odonata
	Anisoptera
	Libellulidae
	
	common skimmer (dragonfly)
	3
	PR
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	Argia
	narrow-winged damselfly
	1
	PR
	7

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	2
	PR
	

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	2
	PR
	5

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	52
	OM
	6


	Azabache Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00A0103
	Sample 3
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	21
	CG
	9

	
	
	
	Odonata
	Anisoptera
	
	
	dragonfly
	1
	PR
	

	
	
	
	Odonata
	Zygoptera
	Lestidae
	Lestes
	spread-winged damselfly
	36
	PR
	9

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	13
	PR
	

	 
	 
	 
	Coleoptera
	Adephaga
	Dytiscidae
	 
	predaceous diving beetle
	1
	PR
	5


	Azabache Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00A0104NQ
	Sample 4
	
	
	
	
	
	

	
	Sample type: Non-quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Diptera
	
	
	
	unidentified fly pupa
	1
	UN
	7

	
	
	
	Diptera
	Nematocera
	Ceratopogonidae
	
	biting midge
	9
	PR
	6

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	61
	OM
	6


	Azabache Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00A0105NQ
	Sample 5
	
	
	
	
	
	

	
	Sample type: Non-quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	
	
	
	mayfly
	2
	
	

	
	
	
	Odonata
	Anisoptera
	Aeshnidae
	
	darner (dragonfly)
	1
	PR
	3

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	1
	PR
	9

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	9
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	4
	PR
	5

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	1
	CG
	8

	
	
	
	Diptera
	Nematocera
	Simuliidae
	
	black fly
	4
	CF
	6

	 
	 
	 
	Diptera
	Brachycera
	Stratiomyidae
	Caloparyphus
	soldier fly
	2
	CG
	8
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Figure 4: Cebolla Spring
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Figure 5: Map of Cebolla Spring
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Spring Report

Spring Name:  Cebolla Spring

NMNHP Plot Number:  00AS008
NMNHP Spring Sample Number:  PM00C01

Survey Date:  6/14/2000

UTM Location (NAD 27): Easting:  238921 


Northing:  3840955

Directions to Plot:  Approx. 3-4 mi. E of Grants on I 40 turn S on NM 117. After 23 mi. there will be an intersection with a windmill and a road that heads SE down Cebolla Canyon. After ca 3 mi., road will intersect where Sand Canyon and Cebolla Canyon intersect. Take the SE road and continue down Cebolla Canyon ca 7 mi. to Cebolla Spring.

Description:  Cebolla Spring forms a large marsh with both lotic and lentic areas extending over 450 m in a broad, flat upper canyon.  The wetland was dominated by western sedge with a mixture of other rushes and sedges.  There were patches of cattail and softstem bulrush within the wetland.  Open water areas within the wetland were dominated by cutleaf waterparsnip.  Within the wetland approximately 50 m west of the spring head was a large patch of softstem bulrush with intermixed cattail (30 m by 70 m) the western half of the patch was standing dead.  Surface water ended a short distance west of the enclosure, but the surface remained moist for approximately 100 m more.  The narrow riparian zone surrounding the marsh was dominated by rushes with some common spikerush.  To the west of the wetland on a raised berm several chokecherry and skunkbush sumac bushes had been planted.  These had also been planted just outside the southwest corner of the spring enclosure, along with several cottonwood trees.  The uplands surrounding the area were dominated by rubber rabbitbrush and western wheatgrass.

Status:  The spring and most of the wetland are excluded from livestock grazing by a fence.  Emergent wetland vegetation was relatively lush.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 3.87 for the springhead (Sample 1), 5.9 for the bulrush marsh (Sample 2), and 6.3 for the ditch north of the marsh (Sample 4).  Sample 1 indicates slightly organically enriched water, while samples 2 and 4 indicate organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Populus deltoides ssp. wislizenii
	Rio Grande cottonwood
	N
	FACW-

	Shrubs
	
	
	

	
	Chrysothamnus nauseosus ssp. graveolens
	rubber rabbitbrush
	N
	

	
	Prunus spp.
	chokecherry
	N
	

	
	Rhus trilobata
	skunkbush sumac
	N
	UPL

	
	Tamarix ramosissima
	saltcedar
	I
	FACW

	Graminoids
	
	
	

	
	Bromus tectorum
	cheatgrass
	I
	NI

	
	Carex lanuginosa
	woolly sedge
	N
	OBL

	
	Carex occidentalis
	western sedge
	N
	NI

	
	Carex simulata
	analogue sedge
	N
	OBL

	
	Dactylis glomerata
	orchardgrass
	I
	FACU+

	
	Distichlis spicata
	inland saltgrass
	N
	FACW

	
	Eleocharis palustris
	common spikerush
	N
	OBL

	
	Festuca pratensis
	meadow fescue
	I
	FACU

	
	Hordeum jubatum
	foxtail barley
	N
	FACW-

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Poa secunda
	Sandberg bluegrass
	N
	FACU+

	
	Puccinellia nuttalliana
	Nuttall's alkaligrass
	N
	

	
	Schoenoplectus pungens
	common threesquare
	N
	OBL

	
	Schoenoplectus tabernaemontani
	softstem bulrush
	N
	OBL

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	
	Stipa robusta
	sleepygrass
	N
	NI

	
	Triglochin maritimum
	seaside arrowgrass
	N
	OBL

	Forbs
	
	
	

	
	Achillea millefolium
	common yarrow
	N
	FACU

	
	Argentina anserina
	silverweed cinquefoil
	N
	OBL

	
	Asclepias speciosa
	showy milkweed
	N
	

	
	Berula erecta
	cutleaf waterparsnip
	N
	OBL

	
	Chenopodium spp.
	goosefoot
	
	

	
	Conyza canadensis
	Canadian horseweed
	N
	FACU

	
	Epilobium ciliatum
	hairy willowherb
	N
	FACW

	
	Equisetum laevigatum
	smooth horsetail
	N
	FACW

	
	Kochia scoparia
	common kochia
	I
	FAC

	
	Marrubium vulgare
	horehound
	I
	FAC

	
	Melilotus officinalis
	yellow sweetclover
	I
	FACU+

	
	Mimulus guttatus
	seep monkeyflower
	N
	OBL

	
	Plantago major
	common plantain
	I
	FACW

	
	Ranunculus cymbalaria
	alkali buttercup
	N
	OBL

	
	Rumex spp.
	dock
	I
	

	
	Sidalcea neomexicana
	New Mexico checkermallow
	N
	FACW

	
	Sisyrinchium demissum
	dwarf blue-eyed grass
	N
	OBL

	
	Typha latifolia
	broadleaf cattail
	N
	OBL

	
	Zannichellia palustris
	horned pondweed
	N
	OBL


Invertebrate Sample Taxonomic List

	Cebolla Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0101
	Sample 1
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Bivalvia
	
	
	
	
	
	
	

	
	
	
	
	
	Sphaeriidae
	
	clam
	16
	CF
	8

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	
	mayfly
	1
	CG
	4

	
	
	
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	4
	OM
	

	
	
	
	Diptera
	Nematocera
	Ceratopogonidae
	
	biting midge
	2
	PR
	6

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	5
	UN
	 3


	Cebolla Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0102
	Sample 2
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Bivalvia
	
	
	
	
	
	
	

	
	
	
	
	
	Sphaeriidae
	
	clam
	85
	CF
	8

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Enochrus
	water scavenger beetle
	1
	PR
	5

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	18
	OM
	6


	Cebolla Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0104
	Sample 4
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	3
	CG
	9

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	17
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Berosus
	water scavenger beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	9
	PR
	5

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	62
	CG
	8

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	249
	OM
	6

	 
	 
	 
	Diptera
	Brachycera
	Stratiomyidae
	Caloparyphus
	soldier fly
	1
	CG
	8


	Cebolla Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0103
	Sample 3
	
	
	
	
	
	

	
	Sample type: Non-quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Bivalvia
	
	
	
	
	
	
	

	
	
	
	
	
	Sphaeriidae
	
	clam
	18
	CF
	8

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Ostracoda
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Ostracod
	200
	CG
	8

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	
	
	
	mayfly
	1
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	26
	CG
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	10
	PR
	9

	
	
	
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	2
	OM
	

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	5
	PR
	

	
	
	
	Homoptera
	
	
	
	Homopteran
	1
	
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Thermonectus
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Diptera
	Nematocera
	Dixidae
	Dixa
	dixid midge
	2
	CG
	1

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	3
	UN
	3 


	Cebolla Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0105
	Sample 5
	
	
	
	
	
	

	
	Sample type: Non-quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Bivalvia
	
	
	
	
	
	
	

	
	
	
	
	
	Sphaeriidae
	
	clam
	6
	CF
	8

	
	
	Class: Gastrooda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Physidae
	Physella
	snail
	50
	SC
	8

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	1
	CG
	9

	
	
	
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	1
	OM
	

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	2
	PR
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Laccophilus
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	12
	PR
	5

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	49
	OM
	6

	 
	 
	 
	Diptera
	Brachycera
	Tabanidae
	 
	horse fly
	1
	PR
	8


	Cebolla Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C01NQ
	Sample 6
	
	
	
	
	
	

	
	Sample type: Non-quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Bivalvia
	
	
	
	
	
	
	

	
	
	
	
	
	Sphaeriidae
	
	clam
	6
	CF
	8

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly
	2
	 
	 3
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Figure 6: Cebollita Spring
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Figure 7: Map of Cebollita Spring

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Cebollita Spring

NMNHP Plot Number:  00AS001
NMNHP Spring Sample Number:  

Survey Date:  6/8/2000

UTM Location (NAD 27): Easting:  244356 


Northing:  3858967

Directions to Plot:  Approx. 3-4 mi. E of Grants on I 40 turn S on NM 117 and go approx. 14 mi. At intersection with locked gate take road heading SE and then S down Cebollita Canyon ca 7 mi. to the spring. Walk up canyon to spring source.

Description:  Cebollita was a lotic spring comprised of a small source pool (1 by 2 m) that flowed out from under a rock mass and then down a rocky canyon.  The spring channel was fairly narrow, 0.5 to 10 m, averaging 3 m in width.  The channel below the source pool was dominated by cutleaf waterparsnip.  The bank was sparsely vegetated, but had some Kentucky bluegrass and Baltic rush.  There was very little understory vegetation outside of the active channel, where the majority ground cover was litter.  The overstory canopy was composed of ponderosa pine, Gambel's oak, Rocky Mountain juniper, and oneseed juniper.

Status:  The area around the spring and channel was not excluded from grazing and was heavily impacted by livestock use, with the understory vegetation severely cropped.  The area downstream from the lower boundary fence was not as heavily impacted by grazing. Though cover was low in many areas, there was an overall high diversity of emergent wetland species.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 4.0 for the pool at the spring head (Sample 1), and 3.8 for the spring run 20 m below the spring head (Sample 3).  Both quantitative samples indicate slightly organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Juniperus monosperma
	oneseed juniper
	N
	

	
	Juniperus scopulorum
	Rocky Mountain juniper
	N
	

	
	Pinus ponderosa
	ponderosa pine
	N
	

	
	Quercus gambelii
	Gambel's oak
	N
	

	Shrubs
	
	
	

	
	Ribes leptanthum
	trumpet gooseberry
	N
	NI

	Graminoids
	
	
	

	
	Carex lanuginosa
	woolly sedge
	N
	OBL

	
	Carex occidentalis
	western sedge
	N
	NI

	
	Eleocharis palustris
	common spikerush
	N
	OBL

	
	Elymus canadensis
	Canada wildrye
	N
	FAC

	
	Glyceria striata
	fowl mannagrass
	N
	OBL

	
	Hordeum jubatum
	foxtail barley
	N
	FACW-

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Juncus longistylis
	longstyle rush
	N
	FACW

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Poa compressa
	Canada bluegrass
	I
	FACU

	
	Poa pratensis
	Kentucky bluegrass
	I
	FACU

	
	Schoenoplectus pungens
	common threesquare
	N
	OBL

	Forbs
	
	
	

	
	Berula erecta
	cutleaf waterparsnip
	N
	OBL

	
	Equisetum laevigatum
	smooth horsetail
	N
	FACW

	
	Glycyrrhiza lepidota
	American licorice
	N
	FAC+

	
	Medicago lupulina
	black medick
	I
	FAC

	
	Melilotus officinalis
	yellow sweetclover
	I
	FACU+

	
	Mentha spp.
	mint
	
	

	
	Mimulus guttatus
	seep monkeyflower
	N
	OBL

	
	Plantago major
	common plantain
	I
	FACW

	
	Ranunculus cymbalaria
	alkali buttercup
	N
	OBL

	
	Rumex spp.
	dock
	I
	

	
	Sidalcea neomexicana
	New Mexico checkermallow
	N
	FACW

	
	Sonchus asper
	spiny sowthistle
	I
	FACW

	
	Taraxacum officinale
	common dandelion
	I
	FACU

	
	Viola nephrophylla
	northern bog violet
	N
	NI


Invertebrate Sample Taxonomic List

	Cebollita Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0301
	Sample 1
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Malacostraca
	
	
	
	
	
	
	

	
	
	
	Amphipoda
	
	Gammaridae
	Gammarus
	Amphipod
	11
	CG
	4

	
	
	Class: Insecta
	
	
	
	
	
	
	

	 
	 
	 
	Heteroptera
	Gerromorpha
	Macroveliidae
	Macrovelia
	water strider
	1
	PR
	 


	Cebollita Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0303
	Sample 3
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Malacostraca
	
	
	
	
	
	
	

	
	
	
	Amphipoda
	
	Gammaridae
	Gammarus
	Amphipod
	52
	CG
	4

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Plecoptera
	
	
	
	stonefly
	2
	UN
	1

	
	
	
	Coleoptera
	Polyphaga
	Elmidae
	
	riffle beetle
	29
	CG
	4

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	1
	UN
	 3


	Cebollita Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0304
	Sample 4
	
	
	
	
	
	

	
	Sample type: Non-quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Malacostraca
	
	
	
	
	
	
	

	
	
	
	Amphipoda
	
	Gammaridae
	Gammarus
	Amphipod
	3
	CG
	4

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	Argia
	narrow-winged damselfly
	3
	PR
	7

	
	
	
	Heteroptera
	Gerromorpha
	Macroveliidae
	Macrovelia
	water strider
	1
	PR
	

	
	
	
	Diptera
	Nematocera
	Dixidae
	Dixa
	dixid midge
	1
	CG
	1

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	1
	UN
	3 
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Figure 8: Coal Spring

[image: image17.jpg]



Figure 9: Map of Coal Spring

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Coal Spring

NMNHP Plot Number:  00AS004
NMNHP Spring Sample Number:  PM00C02

Survey Date:  6/12/2000

UTM Location (NAD 27): Easting:  287208 


Northing:  3944431

Directions to Plot:  Approx. 20 mi. NW of San Ysidro on US 550 (old NM 44) turn W onto County road 39 (NM 279) (directly across from Holy Ghost Spring Rec. Area). Head SW for ca 17 mi. to just past Cabezon Community Reservoir, where road forks. Take W fork for ca 3.5 mi. until it curves S. Stay on main graded road as it winds S for approx. 4 mi., then W for 2 mi. then N past Ojo Frio for approx. 3 mi., and finally W (with many switchbacks) for over 8 mi. to Coal Spring, Ojo Azabache, and Azabache Flowing Well.

Description:  Coal Spring was comprised of a small seep pool at the base of a low sandstone ledge within a 1 to 2 acre enclosure, and a stock tank (large tire) outside the enclosure that was filled with water piped from the spring.  The ground at the spring source was moist, with a small pool of standing water, but there was no flow at the time of the survey.  There was a dense stand of mixed rushes in the spring overflow channel, although the overflow area was dry at the time of survey.  The old stock tank just below the source within the spring enclosure was also dry at the time of the survey and was dominated by inland saltgrass.  Rushes and rubber rabbitbrush were abundant within the spring enclosure, with some scattered New Mexico olives and salt cedars around the spring.

Status:   Although the spring was enclosed to protect it from livestock, the majority of the water was being diverted at the source to a stock tank outside the enclosure.  This left almost no water in the spring and wetland inside the enclosure, and defeated the exclosure’s ability to protect the spring.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative sample was 5.0 for the stock tank outside the enclosure (Sample 2), which indicates organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Shrubs
	
	
	

	
	Chrysothamnus nauseosus ssp. graveolens
	rubber rabbitbrush
	N
	

	
	Forestiera pubescens
	New Mexico olive
	N
	FACU

	
	Sarcobatus vermiculatus
	greasewood
	N
	FACU+

	
	Tamarix ramosissima
	saltcedar
	I
	FACW

	Graminoids
	
	
	

	
	Distichlis spicata
	inland saltgrass
	N
	FACW

	
	Hordeum brachyantherum
	meadow barley
	N
	

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Poa secunda
	Sandberg bluegrass
	N
	FACU+

	
	Polypogon monspeliensis
	annual rabbitsfoot grass
	I
	FACW+

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	Forbs
	
	
	

	
	Kochia scoparia
	common kochia
	I
	FAC


Invertebrate Sample Taxonomic List

	Coal Spring
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0202
	Sample 2
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	5
	OM
	

	 
	 
	 
	Coleoptera
	Adephaga
	Dytiscidae
	 
	predaceous diving beetle
	1
	PR
	5


	Coal Spring
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00C0201
	Sample 1
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthropoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	 
	 
	 
	Diptera
	Brachycera
	Stratiomyidae
	Caloparyphus
	soldier fly
	2
	CG
	8
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Figure 10: La Lena Flowing Well
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Figure 11: Map of La Lena Flowing Well

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  La Lena Flowing Well

NMNHP Plot Number:  00AS006 NMNHP Spring Sample Number:  PM00L01

Survey Date:  6/13/2000

UTM Location (NAD 27): Easting:  302182 


Northing:  3942863

Directions to Plot:  From US 550 (old NM 44), take County road 39 (NM 279) W for ca 17 mi. Just past Cabezon Community Reservoir, road forks. Take W fork for ca 3.5 mi. until it curves S. Approx. 1 mi. after road curves S, just after cattleguard, take two-track road E approx. 3/10 mi. to spring.

Description:  La Lena was an artesian well that was piped into a stock tank, then allowed to overflow into an enclosure.  Within the enclosure was a pool inside an old dirt tank; beyond the pool water flowed into a small marshy area and then over the edge of a cliff into a deep arroyo where the wetland ended.  Between the stock tank and the pool the dominant vegetation was common spikerush, which graded into hardstem bulrush that extended approximately 20 to 25 m out from the edge of the pool.  The banks of the pool were dominated by saltmarsh bulrush with intermixed common spikerush and common threesquare.  The flow area below the pool was dominated by common spikerush, with a small patch of saltmarsh bulrush at the fence.  There were many large salt cedars within 5 to10 m of the pool.

Status:  The wetland area inside the enclosure was lush and included large patches of emergent wetland vegetation.  Invasion by salt cedar may threaten the health of this wetland over the long term.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 5.5 for the channel just inside the enclosure (Sample 1), 8.6 and 8.1 for the pool inside the enclosure (Samples 2 and 5 respectively).  Sample 1 indicates organically enriched water while samples 2 and 5 indicate organically polluted water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Shrubs
	
	
	

	
	Chrysothamnus nauseosus ssp. graveolens
	rubber rabbitbrush
	N
	

	
	Tamarix ramosissima
	saltcedar
	I
	FACW

	Graminoids
	
	
	

	
	Distichlis spicata
	inland saltgrass
	N
	FACW

	
	Eleocharis palustris
	common spikerush
	N
	OBL

	
	Eleocharis parishii
	Parish's spikerush
	N
	

	
	Hordeum jubatum
	foxtail barley
	N
	FACW-

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Muhlenbergia spp.
	muhly
	
	

	
	Polypogon monspeliensis
	annual rabbitsfoot grass
	I
	FACW+

	
	Puccinellia nuttalliana
	Nuttall's alkaligrass
	N
	

	
	Schoenoplectus acutus
	hardstem bulrush
	N
	OBL

	
	Schoenoplectus maritimus
	saltmarsh bulrush
	N
	

	
	Schoenoplectus pungens
	common threesquare
	N
	OBL

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	Forbs
	
	
	

	
	Kochia scoparia
	common kochia
	I
	FAC

	
	Suaeda spp.
	seepweed
	
	

	
	Symphyotrichum frondosum
	short-rayed alkali aster
	N
	


Invertebrate Sample Taxonomic List

	La Lena Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00L0102
	Sample 2
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Gastropoda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Planorbidae
	
	snail
	12
	SC
	7

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Odonata
	Anisoptera
	Aeshnidae
	
	darner (dragonfly)
	3
	PR
	3

	
	
	
	Odonata
	Zygoptera
	Lestidae
	Lestes
	spread-winged damselfly
	3
	PR
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	41
	PR
	9

	 
	 
	 
	Heteroptera
	Nepomorpha
	Notonectidae
	 
	backswimmer
	13
	PR
	 


	La Lena Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00L0105
	Sample 5
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Gastropoda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Planorbidae
	
	snail
	4
	SC
	7

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	32
	CG
	9

	
	
	
	Odonata
	Anisoptera
	Aeshnidae
	
	darner (dragonfly)
	5
	PR
	3

	
	
	
	Odonata
	Zygoptera
	Lestidae
	Lestes
	spread-winged damselfly
	1
	PR
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	41
	PR
	9

	
	
	
	Heteroptera
	Nepomorpha
	Belostomatidae
	
	giant water bug
	1
	PR
	

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	4
	PR
	

	
	
	
	Coleoptera
	Adephaga
	Haliplidae
	Haliplus
	crawling water beetle
	1
	MH
	7

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	17
	OM
	6


	La Lena Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00L0101
	Sample 1
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Helophoridae
	Helophorus
	water scavenger beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Paracymus
	water scavenger beetle
	6
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	8
	PR
	5

	 
	 
	 
	Diptera
	Nematocera
	Ceratopogonidae
	 
	biting midge
	14
	PR
	6


	La Lena Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00L0103
	Sample 3
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	
	
	
	mayfly
	1
	
	

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	135
	OM
	6


	La Lena Flowing Well
	
	
	
	
	
	
	

	
	SampleID: PM00L0104
	Sample 4
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	1
	CG
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	Argia
	narrow-winged damselfly
	2
	PR
	7

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	2
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	2
	PR
	5

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	3
	OM
	6

	 
	 
	 
	Diptera
	Brachycera
	Tabanidae
	 
	horse fly
	1
	PR
	8
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Figure 12: Moreno Spring
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Figure 13: Map of Moreno Spring

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Moreno Spring

NMNHP Plot Number:  00AS012
NMNHP Spring Sample Number:  PM00M01

Survey Date:  6/27/2000

UTM Location (NAD 27): Easting:  311407 


Northing:  3976437

Directions to Plot:  From Cuba, take NM 197 SW ca 15 mi. to road that heads E along Arroyo Jarido ca 2 mi. to Moreno Spring.

Description:  Moreno Spring was comprised of two small seep pools separated by approximately 90 m.  Both seeps emerged at the base of the sandstone caprock.  The pool to the north was the larger of the two, at 2 by 4 m and 15 cm deep, with a shallow water-filled channel continuing approximately 7 more meters downslope.  This channel had cattails and creeping bentgrass growing in it.  Yellow sweetclover was abundant around the seep with some rushes also present.  There were narrowleaf cottonwoods scattered around the seep, as well as 30 m up and 50 m down the channel.  Desert wheatgrass and big sagebrush were abundant in the dry channel below the seep, with some alkali sacaton and blue grama grass.  There was a small moist patch at the bottom of the slope below the seep in which some narrowleaf cattail, creeping bentgrass, smallwing sedge, and yellow sweetclover were growing.

The smaller southern seep consisted of one small pool that was 5 by 1.5 m and 3 cm deep.  The soil was wet for approximately 10 m beyond the pool.  The dominant vegetation was timothy with some creeping bentgrass, Kentucky bluegrass, alkali muhly, yellow sweetclover, poverty rush, smallwing sedge and annual rabbitsfoot grass.

Status:  The seeps were located in a small side canyon that was fenced at the mouth to exclude livestock.  The larger spring supported a small patch of emergent wetland vegetation, as well as a small grove of native riparian trees.  Many exotic graminoids and forbs have invaded both seeps, and exotic encroachment is a threat to them, however, there were no exotics among the tree and shrubs present at the springs.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative sample was 6.1 for the northern pool (Sample 1), which indicates organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Juniperus monosperma
	oneseed juniper
	N
	

	
	Pinus edulis
	pinyon pine
	N
	

	
	Pinus ponderosa
	ponderosa pine
	N
	

	
	Populus angustifolia
	narrowleaf cottonwood
	N
	

	
	Quercus gambelii
	Gambel's oak
	N
	

	Shrubs
	
	
	

	
	Artemisia tridentata
	big sagebrush
	N
	NI

	
	Chrysothamnus parryi var. howardii
	Parry's rabbitbrush
	N
	

	
	Quercus undulata
	wavyleaf oak
	N
	NI

	
	Rhus trilobata
	skunkbush sumac
	N
	UPL

	
	Ribes cereum
	wax currant
	N
	FAC

	
	Toxicodendron radicans
	poison ivy
	N
	FACW

	Graminoids
	
	
	

	
	Agropyron desortum
	desert wheatgrass
	I
	

	
	Agrostis stolonifera
	creeping bentgrass
	I
	FACW

	
	Carex microptera
	smallwing sedge
	N
	FACW

	
	Elytrigia intermedia
	intermediate wheatgrass
	I
	NI

	
	Juncus longistylis
	longstyle rush
	N
	FACW

	
	Juncus tenuis
	poverty rush
	N
	FACW-

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Phleum pratense
	timothy
	I
	FACU

	
	Poa pratensis
	Kentucky bluegrass
	I
	FACU

	
	Polypogon monspeliensis
	annual rabbitsfoot grass
	I
	FACW+

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	Forbs
	
	
	

	
	Castilleja linariifolia
	Wyoming Indian paintbrush
	N
	FAC

	
	Datura spp.
	yhornapple
	
	

	
	Epilobium ciliatum
	hairy willowherb
	N
	FACW

	
	Marrubium vulgare
	horehound
	I
	FAC

	
	Melilotus officinalis
	yellow sweetclover
	I
	FACU+

	
	Mentha spicata
	spearmint
	I
	FACW

	
	Taraxacum officinale
	common dandelion
	I
	FACU

	
	Typha angustifolia
	narrowleaf cattail
	N
	

	
	Typha latifolia
	broadleaf cattail
	N
	OBL


Invertebrate Sample Taxonomic List

	Moreno Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00M0101
	Sample 1
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Arachnida
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	spider
	1
	PR
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	4
	CG
	9

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Hydaticus
	predaceous diving beetle
	4
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	2
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	
	water scavenger beetle
	2
	PR
	5

	
	
	
	Diptera
	
	
	
	unidentified fly pupa
	4
	UN
	7

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	19
	CG
	8

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	358
	OM
	6


	Moreno Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00M0102
	Sample 2
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	Argia
	narrow-winged damselfly
	1
	PR
	7

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Enochrus
	water scavenger beetle
	5
	PR
	5

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	27
	OM
	6
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Figure 14: Mound Springs
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Figure 15: Map of Mound Springs

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Mound Springs

NMNHP Plot Number:  00AS007
NMNHP Spring Sample Number:  PM00M02

Survey Date:  6/13/2000

UTM Location (NAD 27): Easting:  334047 


Northing:  3934702

Directions to Plot:  On the N side of US 550 (old NM 44), ca 3 mi. W of jct. with NM 4 in San Ysidro.

Description:  Mound Springs was a series of 12 highly gypsic flowing springs spread over one kilometer.  The springs had formed mounds of white calcium around their outflows, and varied in size and shape.  The dimensions of the six springs sampled were as follows: the first mound from the west end of the series was 10 by 10 cm across and 15 cm deep; the second mound from the west end of the series was 1 by 1 m and 10 cm deep; the largest spring in the center of the series was moat shaped, 5 by 5 m and 1 m deep; the second largest spring also in the center of the series was 1 by 0.3 m and 1.2 m deep, with a high volume flow; the eleventh spring from the west end of the series was 1 by 1 m and 1 m deep; the twelfth spring from the west end of the series was 2 by 2 m and 1 m deep.  Fewflower spikerush and seaside arrowgrass were the dominant vegetation on the seep mounds, while the wetland area between the springs was dominated by inland saltgrass.  Greasewood, pickleweed and salt cedar were growing at the edges of the wetland.

Status:  The gypsic soil in which these springs were located limits the diversity of wetland vegetation that can occur around them.  The soil also effects the water chemistry of the springs, and thus dictates the types of aquatic fauna that can be present.  The springs’ unique chemistry may provide habitat for gypsophilic species not found at other springs in the survey.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 6.0 for the second mound wetland (Sample 2), 6.8 for the moat-shaped spring (Sample 3), and 7.9 for the combined sample from the eleventh and twelfth pools (Sample 5).  Samples 2 and 3 indicate organically enriched water, while Sample 5 indicates organically polluted water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Shrubs
	
	
	

	
	Allenrolfea occidentalis
	pickleweed
	
	

	
	Isocoma pluriflora
	southern jimmyweed
	N
	NI

	
	Lycium torreyi
	squawthorn
	N
	

	
	Pseudoclappia arenaria
	TransPecos false clapberry
	
	

	
	Sarcobatus vermiculatus
	greasewood
	N
	FACU+

	
	Tamarix ramosissima
	saltcedar
	I
	FACW

	Graminoids
	
	
	

	
	Distichlis spicata
	inland saltgrass
	N
	FACW

	
	Eleocharis quinqueflora
	fewflower spikerush
	N
	OBL

	
	Phragmites australis
	common reed
	N
	FACW+

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	
	Triglochin maritimum
	seaside arrowgrass
	N
	OBL

	Forbs
	
	
	

	
	Aster pauciflorus
	alkali marsh aster
	N
	

	
	Iva acerosa
	copperweed
	N
	


Invertebrate Sample Taxonomic List

	Mound Springs
	
	
	
	
	
	
	
	

	
	SampleID: PM00M0204
	Sample 3
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Nematoda
	
	
	
	
	
	
	

	
	
	Class:
	
	
	
	
	
	
	
	

	
	
	
	
	
	Mermithidae
	
	round worm
	92
	F
	5

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	1
	PR
	

	
	
	
	Coleoptera
	Polyphaga
	Hydraenidae
	Ochthebius
	minute moss beetle
	6
	CG
	

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	2
	PR
	5

	 
	 
	 
	Diptera
	Brachycera
	Stratiomyidae
	Stratiomys
	soldier fly
	3
	CG
	8


	Mound Springs
	
	
	
	
	
	
	
	

	
	SampleID: PM00M0205
	Sample 2
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Coleoptera
	
	
	
	beetle
	1
	PR
	

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	10
	OM
	6


	Mound Springs
	
	
	
	
	
	
	
	

	
	SampleID: PM00M0202
	Sample 5
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Nematoda
	
	
	
	
	
	
	

	
	
	Class:
	
	
	
	
	
	
	
	

	
	
	
	
	
	Mermithidae
	
	round worm
	48
	F
	5

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	19
	CG
	8

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	1
	OM
	6

	
	
	
	Diptera
	Brachycera
	Tabanidae
	
	horse fly
	1
	PR
	8

	
	
	
	Diptera
	Brachycera
	Stratiomyidae
	
	soldier fly
	1
	CG
	8

	 
	 
	 
	Diptera
	Brachycera
	Stratiomyidae
	Stratiomys
	soldier fly
	12
	CG
	8


	Mound Springs
	
	
	
	
	
	
	
	

	
	SampleID: PM00M0201
	Sample 1
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Diptera
	Nematocera
	Ceratopogonidae
	
	biting midge
	2
	PR
	6

	 
	 
	 
	Diptera
	Brachycera
	Dolichopodidae
	 
	long-legged fly
	1
	PR
	 


	Mound Springs
	
	
	
	
	
	
	
	

	
	SampleID: PM00M0203
	Sample 4
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Nematoda
	
	
	
	
	
	
	

	
	
	Class:
	
	
	
	
	
	
	
	

	
	
	
	
	
	Mermithidae
	
	round worm
	97
	F
	5

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Coleoptera
	Polyphaga
	Hydraenidae
	Ochthebius
	minute moss beetle
	215
	CG
	

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	1
	CG
	8

	 
	 
	 
	Diptera
	Nematocera
	Ceratopogonidae
	 
	biting midge
	1
	PR
	6
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Figure 16: Oak Spring
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Figure 17: Map of Oak Spring

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Oak Spring

NMNHP Plot Number:  00AS010
NMNHP Spring Sample Number:  PM00O01

Survey Date:  6/27/2000

UTM Location (NAD 27): Easting:  313010


Northing:  3976138

Directions to Plot:  From Cuba, take NM 197 SW ca 15 mi. to road that heads E along Arroyo Jarido ca 2 mi. to Moreno Spring, and head E approximately 2 mi. along Canon Jarido to Oak Spring.

Description:  Oak Spring was a single seep pool inside an alcove at the base of a sandstone cliff.  The spring was located at the head of a box canyon off the main Jarido Canyon.  Nebraska sedge dominated the mixed emergent wetland vegetation at the edge of the pool, with Baltic rush becoming the dominant in the drainage below the source pool.  There was water in the drainage for about 20 m below the spring, as well as a few scattered small pools further down the drainage.  On the bank near the source pool California brickellbush and horehound were abundant.  Bull thistle was scattered throughout the area.  Along the west edge of the alcove a small stand of western black chokecherry was growing with Virginia creeper and poison ivy.  A small stand of coyote willow (5 by 20 m) was growing in the channel three-quarters of the way down from the source pool towards the enclosure fence.  

Status:   Oak Spring was fenced to exclude livestock, and the spring site included patches of lush emergent wetland vegetation.  There was a good diversity of native wetland species at the spring, however there was also a high number of exotic species present.  Bull thistle is considered a Class B noxious weed, and efforts should be made to eradicate it.  The spring was quite small, so the associated wetlands were also relatively small, but of overall high quality.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative sample was 6.8 for the source pool (Sample 1), which indicates organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Juniperus monosperma
	oneseed juniper
	N
	

	
	Juniperus scopulorum
	Rocky Mountain juniper
	N
	

	
	Quercus gambelii
	Gambel's oak
	N
	

	Shrubs
	
	
	

	
	Artemisia tridentata
	big sagebrush
	N
	NI

	
	Brickellia californica
	California brickellbush
	N
	FACU+

	
	Brickellia grandiflora
	tasselflower brickellbush
	N
	NI

	
	Lycium spp.
	wolfberry
	N
	

	
	Parthenocissus quinquefolia
	Virginia creeper
	N
	FAC

	
	Prunus virginiana var. melanocarpa
	western black chokecherry
	N
	FAC

	
	Ribes cereum
	wax currant
	N
	FAC

	
	Salix exigua
	coyote willow
	N
	OBL

	Graminoids
	
	
	

	
	Bromus inermis
	smooth brome
	I
	NI

	
	Bromus japonicus
	Japanese brome
	I
	FACU

	
	Bromus lanatipes
	woolly brome
	N
	NI

	
	Bromus tectorum
	cheatgrass
	I
	NI

	
	Carex nebrascensis
	Nebraska sedge
	N
	OBL

	
	Carex occidentalis
	western sedge
	N
	NI

	
	Eleocharis palustris
	common spikerush
	N
	OBL

	
	Elymus x pseudorepens
	false quackgrass
	N
	NI

	
	Hordeum jubatum
	foxtail barley
	N
	FACW-

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Juncus longistylis
	longstyle rush
	N
	FACW

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Oryzopsis micrantha
	littleseed ricegrass
	N
	NI

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Poa compressa
	Canada bluegrass
	I
	FACU

	
	Poa pratensis
	Kentucky bluegrass
	I
	FACU

	
	Polypogon monspeliensis
	annual rabbitsfoot grass
	I
	FACW+

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	Forbs
	
	
	

	
	Achillea millefolium
	common yarrow
	N
	FACU

	
	Artemisia ludoviciana
	Louisiana sagewort
	N
	UPL

	
	Cirsium vulgare
	bull thistle
	I
	FACU

	
	Conyza canadensis
	Canadian horseweed
	N
	FACU

	
	Datura spp.
	thornapple
	
	

	
	Dimorphocarpa wislizeni
	spectacle pod
	N
	NI

	
	Dracocephalum parviflorum
	American dragonhead
	N
	

	
	Epilobium ciliatum
	hairy willowherb
	N
	FACW

	
	Erigeron colomexicanus
	running fleabane
	N
	

	
	Erodium cicutarium
	redstem stork's bill
	I
	NI

	
	Geranium richardsonii
	Richardson's geranium
	N
	FAC

	
	Grindelia nuda var. nuda
	curlytop gumweed
	N
	

	
	Heterotheca villosa
	hairy goldenaster
	N
	NI

	
	Lactuca serriola
	prickly lettuce
	I
	FAC

	
	Lepidium densiflorum var. densiflorum
	common pepperweed
	N
	

	
	Lotus wrightii
	Wright's deervetch
	N
	NI

	
	Lupinus kingii
	King's lupine
	N
	

	
	Marrubium vulgare
	horehound
	I
	FAC

	
	Mirabilis linearis
	narrowleaf four o'clock
	N
	

	
	Mirabilis oxybaphoides
	smooth spreading four o'clock
	N
	

	
	Monarda pectinata
	pony beebalm
	N
	

	
	Penstemon barbatus
	beardlip penstemon
	N
	NI

	
	Plantago major
	common plantain
	I
	FACW

	
	Plantago patagonica
	woolly plantain
	N
	UPL

	
	Ranunculus cymbalaria
	alkali buttercup
	N
	OBL

	
	Rumex spp.
	dock
	I
	

	
	Sisymbrium altissimum
	tall tumblemustard
	I
	FAC

	
	Sphaeralcea incana ssp. cuneata
	soft globemallow
	N
	

	
	Taraxacum officinale
	common dandelion
	I
	FACU

	
	Thelesperma megapotamicum
	Hopi tea greenthread
	N
	NI

	
	Tragopogon dubius
	yellow salsify
	I
	NI

	
	Verbascum thapsus
	common mullein
	I
	NI

	
	Verbena perennis
	pinleaf vervain
	N
	NI

	
	Xanthium strumarium
	rough cocklebur
	N
	FAC


Invertebrate Sample Taxonomic List

	Oak Spring
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00O0101
	Sample 1
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Arachnida
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	mite
	1
	PR
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	56
	CG
	9

	
	
	
	Odonata
	Anisoptera
	Aeshnidae
	
	darner (dragonfly)
	7
	PR
	3

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	23
	PR
	9

	
	
	
	Heteroptera
	
	
	
	Heteropteran nymph
	6
	PR
	

	
	
	
	Heteroptera
	Gerromorpha
	Veliidae
	Microvelia
	broad-shouldered water strider
	2
	PR
	

	
	
	
	Homoptera
	
	
	
	Homopteran
	1
	
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	3
	PR
	5

	
	
	
	Diptera
	
	
	
	unidentified fly pupa
	3
	UN
	7

	
	
	
	Diptera
	Nematocera
	Dixidae
	
	dixid midge
	1
	CG
	1

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	50
	CG
	8

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	176
	OM
	6

	
	
	
	Diptera
	Brachycera
	Ephydridae
	
	shore fly
	11
	CG
	6

	
	
	
	Trichoptera
	
	
	
	caddisfly
	1
	UN
	3

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	14
	UN
	3


	Oak Spring
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00O01NQ
	Sample 2
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	9
	CG
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	1
	PR
	9

	
	
	
	Heteroptera
	
	
	
	Heteropteran nymph
	1
	PR
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	1
	PR
	5

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	1
	CG
	8

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	1
	UN
	3
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Figure 18: Ojo Frio Spring
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Figure 19: Map of Ojo Frio Spring

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Ojo Frio Spring

NMNHP Plot Number:  00AS005
NMNHP Spring Sample Number:  PM00O02

Survey Date:  6/13/2000

UTM Location (NAD 27): Easting:  298264 


Northing:  3940793

Directions to Plot:  Approx. 20 mi. NW of San Ysidro on US 550 (old NM 44) turn W onto County road 39 (NM 279) (directly across from Holy Ghost Spring Rec. Area). Head SW for ca 17 mi. to just past Cabezon Community Reservoir, where road forks. Take W fork for ca 3.5 mi. until it curves S. Stay on main graded road as it winds S for approx. 4 mi., then W for 2 mi. then N.  At approx. 0.5 mi. take road W approx. 0.25 mi. to spring.

Description:   Ojo Frio Spring was capped with water piped first to a cattle tank and then allowed to overflow into a fenced enclosure.  The flow into the enclosure was low, with most of the water in small standing pools and marshy lentic areas.  The main channel through the enclosure was quite narrow (0.5 m wide), and had frequent dry patches.  Rushes dominated the upper 25 m of the channel within the enclosure.  Below that the wetland area surrounding the channel was dominated by meadow fescue with western wheatgrass and alkali sacaton co-dominant.  There were occasional patches of inland saltgrass and alkali muhly.  Common threesquare and rushes dominated a small patch of standing water at the lower end of the enclosure.  There was an alkaline crust on the surface in the area of this pool.  There were many upland species intermixed throughout the riparian zone.  It appeared that water might also seep from a slope in the northeast corner of the enclosure during wetter periods.  This area was dominated by inland saltgrass with bog alkaligrass.  The surrounding uplands were dominated by alkali sacaton with occasional blue grama.
Status:  A large portion of the wetland was fenced to exclude livestock.  The spring, however had been heavily modified to water livestock and the flow through the enclosure was limited to mostly small standing pools.  Although the spring was recently fenced, it was already showing signs of improvement, but the alkaline soils limit the potential species diversity.  At the time of the survey the riparian areas were largely dominated by facultative rather than obligate wetland species and there were a fairly high number of exotic grasses, including meadow fescue, which was dominant on the banks in the upper portion of the enclosure.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 8.2 for the cattle trough and a shallow pool near the upper end of the enclosure (Sample 1), 7.8 and 6.9 for the upper channel within the enclosure (Samples 2 and 3), and 7.2 for a point 30 m down channel within the enclosure (Sample 4).  Samples 1, 2 and 4 indicate organically polluted water while Sample 3 indicates organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Juniperus monosperma
	oneseed juniper
	N
	

	
	Populus deltoides ssp. wislizenii
	Rio Grande cottonwood
	N
	FACW-

	Shrubs
	
	
	

	
	Atriplex canescens
	fourwing saltbush
	N
	UPL

	
	Chrysothamnus nauseosus ssp. graveolens
	rubber rabbitbrush
	N
	

	
	Gutierrezia sarothrae
	broom snakeweed
	N
	NI

	
	Isocoma pluriflora
	southern jimmyweed
	N
	NI

	
	Sarcobatus vermiculatus
	greasewood
	N
	FACU+

	
	Tamarix ramosissima
	saltcedar
	I
	FACW

	Graminoids
	
	
	

	
	Bromus catharticus
	rescuegrass
	I
	NI

	
	Bromus japonicus
	Japanese brome
	I
	FACU

	
	Bromus tectorum
	cheatgrass
	I
	NI

	
	Distichlis spicata
	inland saltgrass
	N
	FACW

	
	Eleocharis parishii
	Parish's spikerush
	N
	

	
	Elymus elymoides
	bottlebrush squirreltail
	N
	UPL

	
	Festuca pratensis
	meadow fescue
	I
	FACU

	
	Hordeum jubatum
	foxtail barley
	N
	FACW-

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Poa pratensis
	Kentucky bluegrass
	I
	FACU

	
	Polypogon monspeliensis
	annual rabbitsfoot grass
	I
	FACW+

	
	Puccinellia nuttalliana
	Nuttall's alkaligrass
	N
	

	
	Puccinellia parishii
	bog alkaligrass
	N
	

	
	Schoenoplectus pungens
	common threesquare
	N
	OBL

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	
	Stipa comata
	needle-and-thread grass
	N
	NI

	
	Vulpia octoflora
	sixweeks fescue
	N
	

	Forbs
	
	
	

	
	Allium macropetalum
	largeflower wild onion
	N
	

	
	Artemisia ludoviciana
	Louisiana sagewort
	N
	UPL

	
	Astragalus flexuosus var. greenei
	Greene's milkvetch
	N
	

	
	Chaetopappa ericoides
	rose heath
	N
	

	
	Cirsium neomexicana
	New Mexico thistle
	N
	UPL

	
	Conyza canadensis
	Canadian horseweed
	N
	FACU

	
	Gaura coccinea
	scarlet beeblossom
	N
	NI

	
	Kochia scoparia
	common kochia
	I
	FAC

	
	Machaeranthera pinnatifida var. pinnatifida
	lacy tansyaster
	N
	

	
	Melilotus albus
	white sweetclover
	I
	FACU+

	
	Plantago patagonica
	woolly plantain
	N
	UPL

	
	Salsola tragus
	prickly Russian thistle
	I
	

	
	Senecio flaccidus
	threadleaf ragwort
	N
	NI

	
	Sonchus asper
	spiny sowthistle
	I
	FACW

	
	Sphaeralcea coccinea
	scarlet globemallow
	N
	NI

	
	Stephanomeria pauciflora
	brownplume wirelettuce
	N
	

	
	Suaeda spp.
	seepweed
	
	

	
	Tragopogon pratensis
	meadow salsify
	I
	NI

	
	Xanthium strumarium
	rough cocklebur
	N
	FAC


Invertebrate Sample Taxonomic List

	Ojo Frio
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00O0201
	Sample 1
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Gastropoda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Planorbidae
	
	snail
	5
	SC
	7

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	161
	CG
	9

	
	
	
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	2
	OM
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	13
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Paracymus
	water scavenger beetle
	2
	PR
	5

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	35
	OM
	6

	 
	 
	 
	Diptera
	Brachycera
	Dolichopodidae
	 
	long-legged fly
	2
	PR
	 


	Ojo Frio
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00O0202
	Sample 2
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	312
	CG
	9

	
	
	
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	2
	OM
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	7
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	20
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	5
	PR
	5

	
	
	
	Diptera
	Nematocera
	Ceratopogonidae
	
	biting midge
	23
	PR
	6

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	126
	OM
	6


	Ojo Frio
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00O0203
	Sample 3
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	29
	PR
	

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	
	water scavenger beetle
	3
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Paracymus
	water scavenger beetle
	3
	PR
	5

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	7
	CG
	8

	 
	 
	 
	Diptera
	Brachycera
	Tabanidae
	 
	horse fly
	3
	PR
	8


	Ojo Frio
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00O0204
	Sample 4
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	8
	CG
	9

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	5
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	3
	PR
	5

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	20
	CG
	8

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	12
	OM
	6


	Ojo Frio
	
	
	
	
	
	
	
	
	

	
	SampleID: PM00O0205
	Sample 5
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	 
	 
	 
	Heteroptera
	 
	 
	 
	Heteropteran nymph
	13
	PR
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Figure 20: Ojo Jarido Spring
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Figure 21: Map of Ojo Jarido Spring

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Ojo Jarido Spring

NMNHP Plot Number:  00AS011
NMNHP Spring Sample Number:  PM00J01

Survey Date:  6/27/2000

UTM Location (NAD 27): Easting:  314057 


Northing:  3975305

Directions to Plot:  From Cuba, take NM 197 SW ca 15 mi. to road that heads E along Arroyo Jarido ca 2 mi. to Moreno Spring, and head ca 3 mi. E along Canon Jarido to Ojo Jarido Spring.

Description:  Ojo Jarido Spring was a single seep pool within an alcove at the base of a sandstone cliff.  The spring pool was approximately 20 m by 10 m and 20 cm deep, the alcove in which it was contained was approximately 30 m by 20 m.  The water in the still pool was clogged with aquatic vegetation.  The pool edges were dominated by Nebraska sedge, which graded into fowl mannagrass on the moist bank.  Below the spring western wheatgrass and alkali muhly were dominant.  Scattered below the spring were a few dense patches of horehound, some small patches of Baltic rush, and several large jimsonweeds. 

Status:  The spring is currently fenced to exclude livestock.  It is a small system, but contained lush vegetation.  A few bull thistles (Class B noxious weed) were present around the pool, and efforts should be made to eradicate them.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative sample was 6.8 for the source pool (Sample 1), indicating organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Juniperus monosperma
	oneseed juniper
	N
	

	
	Quercus gambelii
	Gambel's oak
	N
	

	Shrubs
	
	
	

	
	Brickellia californica
	California brickellbush
	N
	FACU+

	
	Quercus undulata
	wavyleaf oak
	N
	NI

	
	Symphoricarpos spp.
	snowberry
	
	

	Graminoids
	
	
	

	
	Agropyron desortum
	desert wheatgrass
	I
	

	
	Bromus tectorum
	cheatgrass
	I
	NI

	
	Carex nebrascensis
	Nebraska sedge
	N
	OBL

	
	Glyceria striata
	fowl mannagrass
	N
	OBL

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Poa pratensis
	Kentucky bluegrass
	I
	FACU

	Forbs
	
	
	

	
	Chenopodium rubrum
	red goosefoot
	N
	FACW

	
	Cirsium vulgare
	bull thistle
	I
	FACU

	
	Datura spp.
	jimsonweed/thornapple
	
	

	
	Epilobium ciliatum
	hairy willowherb
	N
	FACW

	
	Liverwort
	liverwort
	N
	

	
	Marrubium vulgare
	horehound
	I
	FAC

	
	Moss
	moss
	
	

	
	Plantago major
	common plantain
	I
	FACW

	
	Sphaeralcea incana ssp. cuneata
	soft globemallow
	N
	

	
	Taraxacum officinale
	common dandelion
	I
	FACU


Invertebrate Sample Taxonomic List

	Jarido Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00J0102
	Sample 2
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Gastropoda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Planorbidae
	
	snail
	118
	SC
	7

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Arachnida
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	spider
	4
	PR
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	12
	CG
	9

	
	
	
	Heteroptera
	Gerromorpha
	Macroveliidae
	Macrovelia
	water strider
	2
	PR
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	2
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Hydaticus
	predaceous diving beetle
	4
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	2
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	
	water scavenger beetle
	2
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Enochrus
	water scavenger beetle
	9
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Paracymus
	water scavenger beetle
	43
	PR
	5

	
	
	
	Diptera
	
	
	
	unidentified fly pupa
	1
	UN
	7

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	92
	CG
	8

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	34
	OM
	6

	
	
	
	Diptera
	Brachycera
	Stratiomyidae
	Euparyphus
	soldier fly
	1
	CG
	8

	 
	 
	 
	Diptera
	Brachycera
	Ephydridae
	 
	shore fly
	3
	CG
	6


	Jarido Spring
	
	
	
	
	
	
	
	

	
	SampleID: PM00J0101
	Sample 1
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Gastropoda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Planorbidae
	
	snail
	27
	SC
	7

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Paracymus
	water scavenger beetle
	6
	PR
	5

	
	
	
	Diptera
	Nematocera
	Culicidae
	
	mosquito
	14
	CG
	8

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	184
	OM
	6
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Figure 22: Rinconada Canyon
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Figure 23: Map of Rinconada Canyon

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Rinconada Canyon

NMNHP Plot Number:  00AS002
NMNHP Spring Sample Number:  PM00R02

Survey Date:  6/8/2000

UTM Location (NAD 27): Easting:  258159 


Northing:  3893818

Directions to Plot:  Take I 40 W from Albuquerque to N feeder road (NM 124) at Villa de Cubero, exit approx. 20 mi. E of Grants. Head W for ca 4.9 mi. from Villa de Cubero, and take FSR 400 N towards Rinconada Canyon. Park after ca 3.5 mi., and walk up canyon.

Description: The Rinconada Canyon site was an ephemeral stream in a canyon bottom, with most of the channel exposed bedrock.  The sampled area was within an 870 m stretch of the canyon that was fenced to exclude livestock.  The bedrock channel bottom had many large patches of sand and cobbles.  The channel was 4 to 5 m wide.  Herbaceous cover was very low, with little to no vegetation lining the water’s edge.  There were a few patches of herbaceous vegetation in drier areas of the channel.  There were several dense stands of birch along the channel banks with scattered Gambel’s oak and oneseed juniper.  The channel appears to get heavy scouring from flash flood events.

Status:  Although the substrate, and the flash floods limited the herbaceous vegetation of this site, it did support large stands of native riparian trees.  Also, the low cover herbaceous layer had a very high diversity of native species, with relatively few introduced species.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 5.9 for a pool near upper boundary (Sample 1), 6.8 for a pool 50 m downstream from the upper boundary (Sample 2), and 6.5 for a pool near the southern boundary (Sample 3).  All three quantitative samples indicate organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Alnus oblongifolia
	Arizona alder
	N
	

	
	Juniperus monosperma
	oneseed juniper
	N
	

	
	Pinus edulis
	pinyon pine
	N
	

	
	Pinus ponderosa
	ponderosa pine
	N
	

	
	Quercus gambelii
	Gambel's oak
	N
	

	
	Robinia neomexicana
	New Mexico locust
	N
	NI

	
	Ulmus pumila
	Siberian elm
	I
	NI

	Shrubs
	
	
	

	
	Berberis fendleri
	Colorado barberry
	N
	NI

	
	Brickellia lemmonii
	Lemmon's brickellbush
	N
	

	
	Brickellia spp.
	brickellbush
	
	

	
	Cercocarpus montanus
	mountain mahogany
	N
	NI

	
	Chrysothamnus nauseosus
	rubber rabbitbrush
	N
	NI

	
	Forestiera pubescens
	New Mexico olive
	N
	FACU

	
	Gutierrezia sarothrae
	broom snakeweed
	N
	NI

	
	Rhus trilobata
	skunkbush sumac
	N
	UPL

	
	Rosa woodsii
	Woods' rose
	N
	FACU

	
	Salix exigua
	coyote willow
	N
	OBL

	
	Tamarix ramosissima
	saltcedar
	I
	FACW

	
	Vitis arizonica
	canyon grape
	N
	FAC

	Graminoids
	
	
	

	
	Alopecurus aequalis
	shortawn foxtail
	N
	OBL

	
	Bromus lanatipes
	woolly brome
	N
	NI

	
	Bromus tectorum
	cheatgrass
	I
	NI

	
	Carex spp.
	sedge
	N
	

	
	Elymus elymoides
	bottlebrush squirreltail
	N
	UPL

	
	Juncus tenuis
	poverty rush
	N
	FACW-

	
	Oryzopsis hymenoides
	Indian ricegrass
	N
	FACU-

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Poa pratensis
	Kentucky bluegrass
	I
	FACU

	Forbs
	
	
	

	
	Artemisia campestris
	field sagewort
	N
	FAC

	
	Artemisia ludoviciana
	Louisiana sagewort
	N
	UPL

	
	Astragalus nuttallianus
	smallflowered milkvetch
	N
	

	
	Astragalus wootonii
	Wooton's milkvetch
	N
	

	
	Chenopodium spp.
	goosefoot
	
	

	
	Clematis spp.
	clematis
	
	

	
	Conyza canadensis
	Canadian horseweed
	N
	FACU

	
	Descurainia obtusa ssp. obtusa
	blunt tansymustard
	N
	

	
	Dimorphocarpa wislizeni
	spectacle pod
	N
	NI

	
	Draba cuneifolia
	wedgeleaf whitlowgrass
	
	

	
	Epilobium ciliatum
	hairy willowherb
	N
	FACW

	
	Equisetum arvense
	field horsetail
	N
	FACW-

	
	Equisetum laevigatum
	smooth horsetail
	N
	FACW

	
	Erysimum capitatum
	sanddune wallflower
	N
	NI

	
	Geranium caespitosum
	pineywoods geranium
	N
	NI

	
	Heterotheca villosa
	hairy goldenaster
	N
	NI

	
	Hymenopappus biennis
	biennial woollywhite
	N
	NI

	
	Ipomopsis aggregata
	skyrocket gilia
	N
	NI

	
	Lappula occidentalis
	flatspine stickseed
	N
	NI

	
	Lepidium densiflorum var. densiflorum
	common pepperweed
	N
	

	
	Lupinus kingii
	King's lupine
	N
	

	
	Melilotus officinalis
	yellow sweetclover
	I
	FACU+

	
	Oenothera caespitosa ssp. marginata
	tufted eveningprimrose
	N
	

	
	Penstemon linarioides
	toadflax penstemon
	
	

	
	Physaria newberryi
	Newberry's twinpod
	N
	

	
	Plantago patagonica
	woolly plantain
	N
	UPL

	
	Ranunculus cymbalaria
	alkali buttercup
	N
	OBL

	
	Rorippa palustris
	bog yellowcress
	N
	

	
	Sonchus asper
	spiny sowthistle
	I
	FACW

	
	Taraxacum officinale
	common dandelion
	I
	FACU

	
	Townsendia annua
	annual townsend daisy
	N
	

	
	Verbascum thapsus
	common mullein
	I
	NI

	
	Veronica americana
	American speedwell
	N
	OBL


Invertebrate Sample Taxonomic List

	Rinconada Canyon
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0202
	Sample 2
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Siphlonuridae
	Siphlonurus
	mayfly
	68
	OM
	7

	
	
	
	Heteroptera
	Gerromorpha
	Gerridae
	
	water strider
	2
	PR
	5

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	3
	OM
	6

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	1
	UN
	 3 


	Rinconada Canyon
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0203
	Sample 3
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Siphlonuridae
	Siphlonurus
	mayfly
	41
	OM
	7

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Hydaticus
	predaceous diving beetle
	2
	PR
	5

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	28
	OM
	6


	Rinconada Canyon
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0204
	Sample 4
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Plecoptera
	
	
	
	stonefly
	1
	UN
	1

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	
	predaceous diving beetle
	1
	PR
	5

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	1
	OM
	6

	 
	 
	 
	Trichoptera
	 
	 
	 
	caddisfly larval casing
	3
	UN
	3


	Rinconada Canyon
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0201
	Sample 1
	
	
	
	
	
	

	
	Sample type: Atypical quantitative
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Siphlonuridae
	Siphlonurus
	mayfly
	33
	OM
	7

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	
	mayfly
	14
	CG
	4

	
	
	
	Plecoptera
	
	
	
	stonefly
	2
	UN
	1

	
	
	
	Heteroptera
	
	
	
	Heteropteran nymph
	1
	PR
	

	
	
	
	Coleoptera
	Adephaga
	Dytiscidae
	Rhantus
	predaceous diving beetle
	1
	PR
	5

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	7
	OM
	6


Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report
Rio Senorita
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Figure 24: Rio Senorita
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Figure 25: Map of Rio Senorita

Spring Vegetation and Aquatic Invertebrate Survey 2000

Spring Report

Spring Name:  Rio Senorita

NMNHP Plot Number:  00AS009
NMNHP Spring Sample Number:  PM00R01

Survey Date:  6/26/2000

UTM Location (NAD 27): Easting:  322773 


Northing:  3979296

Directions to Plot:  Ca 5 mi. S of Cuba on US 550 (old NM 44) take road heading NE up San Pablo Canyon approx. 1 mi. to Rio Senorita.

Description:  Rio Senorita was an intermittent stream, alternating between a flowing channel and still ponds.  One and a half kilometers of the lower end of the river was sampled, where it became intermittent and traveled through three livestock exclosures.  The river was contained within the bottom of a deep (7 to 8 m) arroyo that is 30 to 50 m wide.  The area sampled contained a number of ponds, some man-made and others made by beaver, alternating with channelized flow.  The total riparian area varied in width from 5-15 m.  Common threesquare, Baltic rush, and cattail dominated the wet banks and pond margins.  Coyote willow was also abundant along the channel banks, and showed some beaver use.  The upper banks were dominated by foxtail barley and yellow sweetclover with a mixture of other grasses.  The drier areas near the outer edge of the channel were dominated by rubber rabbitbrush and silverscale saltbush.  A few Russian olives were present in the second and third exclosures.  

Status:  Exotic invasion in both the herbaceous and shrub layers with Russian olives and salt cedar pose a real risk to this site.  The wetland vegetation right on the channel edge is still dominated by native species, but the grasses on the upper banks are dominated by species considered exotic or invasive.  On the positive side this is a well watered and large site, and the only one sampled with an active beaver population.  The average Modified Hilsenhoff Biotic Index for organic pollution based on the rankings for the arthropods present in the quantitative samples was 6.4 for a marsh near the upper boundary (Sample 3), 6.0 for a drying pool in the lower end of the upper enclosure (Samples 4), and 6.0 for the livestock access area between the first and second exclosures (Sample 5).  All three quantitative samples indicate organically enriched water.

	
	Species Name
	Common Name
	Origin
	Wetland Status

	Trees
	
	
	

	
	Elaeagnus angustifolia
	Russian olive
	I
	FACW-

	
	Salix gooddingii
	Goodding's willow
	N
	OBL

	Shrubs
	
	
	

	
	Artemisia tridentata
	big sagebrush
	N
	NI

	
	Chrysothamnus nauseosus ssp. graveolens
	rubber rabbitbrush
	N
	

	
	Salix exigua
	coyote willow
	N
	OBL

	
	Sarcobatus vermiculatus
	greasewood
	N
	FACU+

	
	Tamarix ramosissima
	salt cedar
	I
	FACW

	Graminoids
	
	
	

	
	Agrostis stolonifera
	creeping bentgrass
	I
	FACW

	
	Bromus inermis
	smooth brome
	I
	NI

	
	Bromus japonicus
	Japanese brome
	I
	FACU

	
	Distichlis spicata
	inland saltgrass
	N
	FACW

	
	Eleocharis palustris
	common spikerush
	N
	OBL

	
	Elymus canadensis
	Canada wildrye
	N
	FAC

	
	Elymus x pseudorepens
	false quackgrass
	N
	NI

	
	Festuca arundinaceae
	tall fescue or K-31
	I
	NA

	
	Hordeum jubatum
	foxtail barley
	N
	FACW-

	
	Juncus balticus
	Baltic rush
	N
	OBL

	
	Muhlenbergia asperifolia
	alkali muhly
	N
	FACW

	
	Pascopyrum smithii
	western wheatgrass
	N
	FAC-

	
	Schoenoplectus pungens
	common threesquare
	N
	OBL

	
	Schoenoplectus tabernaemontani
	softstem bulrush
	N
	OBL

	
	Sporobolus airoides
	alkali sacaton
	N
	FAC

	Forbs
	
	
	

	
	Atriplex argentea
	silverscale saltbush
	N
	

	
	Berula erecta
	cutleaf waterparsnip
	N
	OBL

	
	Chenopodium spp.
	goosefoot
	
	

	
	Conyza canadensis
	Canadian horseweed
	N
	FACU

	
	Equisetum arvense
	field horsetail
	N
	FACW-

	
	Equisetum laevigatum
	smooth horsetail
	N
	FACW

	
	Erigeron divergens
	spreading fleabane
	N
	NI

	
	Gaura coccinea
	scarlet beeblossom
	N
	NI

	
	Glycyrrhiza lepidota
	American licorice
	N
	FAC+

	
	Grindelia nuda var. nuda
	curlytop gumweed
	N
	

	
	Helianthus annuus
	common sunflower
	N
	FAC-

	
	Kochia scoparia
	common kochia
	I
	FAC

	
	Lactuca serriola
	prickly lettuce
	I
	FAC

	
	Lactuca tatarica var. pulchella
	blue lettuce
	N
	FAC

	
	Melilotus officinalis
	yellow sweetclover
	I
	FACU+

	
	Polygonum aviculare
	prostrate knotweed
	I
	FACW

	
	Ranunculus cymbalaria
	alkali buttercup
	N
	OBL

	
	Ratibida columnifera
	upright prairie coneflower
	N
	NI

	
	Rumex spp.
	dock
	I
	

	
	Salsola tragus
	prickly Russian thistle
	I
	

	
	Sisymbrium altissimum
	tall tumblemustard
	I
	FAC

	
	Sisyrinchium idahoense var. occidentale
	Idaho blue-eyed grass
	N
	

	
	Typha angustifolia
	narrowleaf cattail
	N
	

	
	Typha latifolia
	broadleaf cattail
	N
	OBL

	
	Xanthium strumarium
	rough cocklebur
	N
	FAC


Invertebrate Sample Taxonomic List

	Rio Senorita
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0103
	Sample 3
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Gastropoda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Physidae
	Physella
	snail
	2
	SC
	8

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Malocostraca
	
	
	
	
	
	
	

	
	
	
	Decapoda
	
	
	
	crayfish
	3
	SH
	8

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	Callibaetis
	mayfly
	3
	CG
	9

	
	
	
	Odonata
	Anisoptera
	Aeshnidae
	
	darner (dragonfly)
	3
	PR
	3

	
	
	
	Odonata
	Zygoptera
	Lestidae
	Archilestes
	spread-winged damselfly
	1
	PR
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	1
	PR
	9

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	3
	PR
	

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	19
	OM
	6

	
	Phylum: Chordata
	
	
	
	
	
	
	

	
	
	Class: Osteichthyes
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	fish
	21
	 
	 


	Rio Senorita
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0104
	Sample 4
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	20
	OM
	

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	10
	OM
	6


	Rio Senorita
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0105
	Sample 5
	
	
	
	
	
	

	
	Sample type: Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	 
	 
	 
	Diptera
	Nematocera
	Chironomidae
	 
	midge
	29
	OM
	6


	Rio Senorita
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0102
	Sample 2
	
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Mollusca
	
	
	
	
	
	
	

	
	
	Class: Gastropoda
	
	
	
	
	
	
	

	
	
	
	Limnophla
	
	Physidae
	Physella
	snail
	37
	SC
	8

	
	Phylum: Arthopoda
	
	
	
	
	
	
	

	
	
	Class: Malacostraca
	
	
	
	
	
	
	

	
	
	
	Amphipoda
	
	Hyallelidae
	Hyalella
	Amphipod
	1
	CG
	8

	
	
	
	Decapoda
	
	
	
	crayfish
	2
	SH
	8

	
	
	Class: Arachnida
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	spider
	1
	PR
	

	
	
	Class: Insecta
	
	
	
	
	
	
	

	
	
	
	Ephemeroptera
	
	
	
	mayfly
	4
	
	

	
	
	
	Ephemeroptera
	Schistonota
	Baetidae
	
	mayfly
	2
	CG
	4

	
	
	
	Odonata
	Zygoptera
	Lestidae
	Archilestes
	spread-winged damselfly
	1
	PR
	9

	
	
	
	Odonata
	Zygoptera
	Coenagrionidae
	
	narrow-winged damselfly
	2
	PR
	9

	
	
	
	Heteroptera
	Nepomorpha
	Corixidae
	
	water boatman
	24
	OM
	

	
	
	
	Heteroptera
	Nepomorpha
	Notonectidae
	
	backswimmer
	3
	PR
	

	
	
	
	Heteroptera
	Gerromorpha
	Gerridae
	
	water strider
	1
	PR
	5

	
	
	
	Heteroptera
	Gerromorpha
	Gerridae
	Gerris
	water strider
	1
	PR
	5

	
	
	
	Coleoptera
	Polyphaga
	Hydrophilidae
	Tropisternus
	water scavenger beetle
	1
	PR
	5

	
	
	
	Diptera
	Nematocera
	Tipulidae
	
	adult crane fly
	1
	OM
	3

	
	
	
	Diptera
	Nematocera
	Chironomidae
	
	midge
	34
	OM
	6

	
	Phylum: Chordata
	
	
	
	
	
	
	

	
	
	Class: Osteichthyes
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	fish
	43
	 
	 


	Rio Senorita
	
	
	
	
	
	
	
	

	
	SampleID: PM00R0106
	Samples 1 & 6
	
	
	
	
	

	
	Sample type: Non-Quantitative
	
	
	
	
	
	
	

	 
	 
	 
	Order
	SubOrder
	Family
	Genus
	Common Name
	# Inds
	FFG
	TV

	
	Phylum: Chordata
	
	
	
	
	
	
	

	
	
	Class: Amphibia
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	tadpole
	1
	 
	 


Appendix A: Plant species list for the Albuquerque Spring Vegetation and Aquatic Invertebrate Survey 2000.  Origin refers to native (N) or introduced (I) species.  Acronyms are the NM Natural Heritage Program codes used in the associated database.  Wetland Status indicates wetland species status as defined by Reed (1997):

Obligate wetland plants (OBL) – occur almost always in wetlands (estimated probability of > 99%)

Facultative wetland plants (FACW) – usually occur in wetlands (estimated probability of 67 to 99%)

Facultative plants (FAC) – share an equal likelihood of occurring in eaither wetlands or non-wetlands (estimated probability 33 to 67%)

Facultative upland plants (FACU) – usually occur in non-wetlands (estimated probability of 67 to 99%)

Obligate upland plants (UPL) – occur almost always in non-wetlands (estimated proability > 99%)

Non-indicators (NI) – not indicative or not yet evaluated.

	
	Species Name
	Common Name
	Species Code
	Origin
	Wetland Status

	Trees
	
	
	
	

	
	Alnus oblongifolia
	Arizona alder
	ALNOBL
	N
	

	
	Juniperus monosperma
	oneseed juniper
	JUNMON
	N
	

	
	Juniperus scopulorum
	Rocky Mountain juniper
	JUNSCO
	N
	

	
	Pinus edulis
	pinyon pine
	PINEDU
	N
	

	
	Pinus ponderosa
	ponderosa pine
	PINPON
	N
	

	
	Populus angustifolia
	narrowleaf cottonwood
	POPANG
	N
	

	
	Populus deltoides ssp. wislizenii
	Rio Grande cottonwood
	POPDELW
	N
	FACW-

	
	Quercus gambelii
	Gambel's oak
	QUEGAM
	N
	

	
	Robinia neomexicana
	New Mexico locust
	ROBNEO
	N
	NI

	
	Salix gooddingii
	Goodding's willow
	SALGOO
	N
	OBL

	
	Ulmus pumila
	Siberian elm
	ULMPUM
	I
	NI

	Shrubs
	
	
	
	

	
	Allenrolfea occidentalis
	pickleweed
	ALLOCC
	
	

	
	Artemisia tridentata
	big sagebrush
	ARTTRI
	N
	NI

	
	Atriplex canescens
	fourwing saltbush
	ATRCAN
	N
	UPL

	
	Atriplex confertifolia
	shadscale saltbush
	ATRCON
	N
	

	
	Brickellia californica
	California brickellbush
	BRICAL
	N
	FACU+

	
	Brickellia grandiflora
	tasselflower brickellbush
	BRIGRA
	N
	NI

	
	Brickellia lemmonii
	Lemmon's brickellbush
	BRILEM
	N
	

	
	Brickellia spp.
	brickellbush
	BRICKE
	
	

	
	Cercocarpus montanus
	mountain mahogany
	CERMON
	N
	NI

	
	Chrysothamnus nauseosus
	rubber rabbitbrush
	CHRNAU
	N
	NI

	
	Chrysothamnus nauseosus ssp. graveolens
	rubber rabbitbrush
	CHRNAUG
	N
	

	
	Chrysothamnus parryi var. howardii
	Parry's rabbitbrush
	CHRPARH
	N
	

	
	Forestiera pubescens
	New Mexico olive
	FORPUB
	N
	FACU

	
	Gutierrezia sarothrae
	broom snakeweed
	GUTSAR
	N
	NI

	
	Isocoma pluriflora
	southern jimmyweed
	ISOPLU
	N
	NI

	
	Lycium spp.
	wolfberry
	LYCIUM
	N
	

	
	Lycium torreyi
	squawthorn
	LYCTOR
	N
	

	
	Opuntia imbricata
	tree cholla
	OPUIMB
	N
	NI

	
	Opuntia phaeacantha
	tulip pricklypear
	OPUPHA
	N
	NI

	
	Opuntia polyacantha
	plains pricklypear
	OPUPOL
	N
	

	
	Species Name
	Common Name
	Species Code
	Origin
	Wetland Status

	Shrubs cont.
	
	
	
	

	
	Prunus spp.
	chokecherry
	PRUNUS
	N
	

	
	Prunus virginiana var. melanocarpa
	western black chokecherry
	PRUVIRM
	N
	FAC

	
	Pseudoclappia arenaria
	TransPecos false clapberry
	PSEARE
	
	

	
	Quercus undulata
	wavyleaf oak
	QUEUND
	N
	NI

	
	Rhus trilobata
	skunkbush sumac
	RHUTRI
	N
	UPL

	
	Ribes cereum
	wax currant
	RIBCER
	N
	FAC

	
	Ribes leptanthum
	trumpet gooseberry
	RIBLEP
	N
	NI

	
	Rosa woodsii
	Woods' rose
	ROSWOO
	N
	FACU

	
	Salix exigua
	coyote willow
	SALEXI
	N
	OBL

	
	Sarcobatus vermiculatus
	greasewood
	SARVER
	N
	FACU+

	
	Symphoricarpos spp.
	snowberry
	SYMPHO
	
	

	
	Tamarix ramosissima
	salt cedar
	TAMRAM
	I
	FACW

	
	Toxicodendron radicans
	poison ivy
	TOXRAD
	N
	FACW

	
	Vitis arizonica
	canyon grape
	VITARI
	N
	FAC

	Graminoids
	
	
	
	

	
	Agropyron desortum
	desert wheatgrass
	AGRDES
	I
	

	
	Agrostis stolonifera
	creeping bentgrass
	AGRSTO
	I
	FACW

	
	Alopecurus aequalis
	shortawn foxtail
	ALOAEQ
	N
	OBL

	
	Bromus catharticus
	rescuegrass
	BROCAT
	I
	NI

	
	Bromus inermis
	smooth brome
	BROINE
	I
	NI

	
	Bromus japonicus
	Japanese brome
	BROJAP
	I
	FACU

	
	Bromus lanatipes
	woolly brome
	BROLAN
	N
	NI

	
	Bromus tectorum
	cheatgrass
	BROTEC
	I
	NI

	
	Carex lanuginosa
	woolly sedge
	CARLAN
	N
	OBL

	
	Carex microptera
	smallwing sedge
	CARMIC
	N
	FACW

	
	Carex nebrascensis
	Nebraska sedge
	CARNEB
	N
	OBL

	
	Carex occidentalis
	western sedge
	CAROCC
	N
	NI

	
	Carex simulata
	analogue sedge
	CARSIM
	N
	OBL

	
	Carex spp.
	sedge
	CAREX
	N
	

	
	Dactylis glomerata
	orchardgrass
	DACGLO
	I
	FACU+

	
	Distichlis spicata
	inland saltgrass
	DISSPI
	N
	FACW

	
	Eleocharis palustris
	common spikerush
	ELEPAL
	N
	OBL

	
	Eleocharis parishii
	Parish's spikerush
	ELEPAR
	N
	

	
	Eleocharis quinqueflora
	fewflower spikerush
	ELEQUI
	N
	OBL

	
	Elymus canadensis
	Canada wildrye
	ELYCAN
	N
	FAC

	
	Elymus elymoides
	bottlebrush squirreltail
	ELYELY
	N
	UPL

	
	Elymus x pseudorepens
	false quackgrass
	ELYPSE
	N
	NI

	
	Elytrigia intermedia
	intermediate wheatgrass
	ELYINT
	I
	NI

	
	Festuca arundinaceae
	tall fescue or K-31
	FESARU
	I
	NA

	
	Festuca pratensis
	meadow fescue
	FESPRA
	I
	FACU

	
	Glyceria striata
	fowl mannagrass
	GLYSTR
	N
	OBL

	
	Hilaria jamesii
	galleta
	HILJAM
	N
	NI

	
	Hordeum brachyantherum
	meadow barley
	HORBRA
	N
	

	
	Hordeum jubatum
	foxtail barley
	HORJUB
	N
	FACW-

	
	Juncus balticus
	Baltic rush
	JUNBAL
	N
	OBL

	
	Juncus longistylis
	longstyle rush
	JUNLON
	N
	FACW

	
	Juncus tenuis
	poverty rush
	JUNTEN
	N
	FACW-

	
	Muhlenbergia asperifolia
	alkali muhly
	MUHASP
	N
	FACW

	
	Muhlenbergia spp.
	muhly
	MUHLEN
	
	

	
	Species Name
	Common Name
	Species Code
	Origin
	Wetland Status

	Graminoids cont.
	
	
	
	

	
	Oryzopsis hymenoides
	Indian ricegrass
	ORYHYM
	N
	FACU-

	
	Oryzopsis micrantha
	littleseed ricegrass
	ORYMIC
	N
	NI

	
	Pascopyrum smithii
	western wheatgrass
	PASSMI
	N
	FAC-

	
	Phleum pratense
	timothy
	PHLPRA
	I
	FACU

	
	Phragmites australis
	common reed
	PHRAUS
	N
	FACW+

	
	Poa compressa
	Canada bluegrass
	POACOM
	I
	FACU

	
	Poa pratensis
	Kentucky bluegrass
	POAPRA
	I
	FACU

	
	Poa secunda
	Sandberg bluegrass
	POASEC
	N
	FACU+

	
	Polypogon monspeliensis
	annual rabbitsfoot grass
	POLMON
	I
	FACW+

	
	Puccinellia nuttalliana
	Nuttall's alkaligrass
	PUCNUT
	N
	

	
	Puccinellia parishii
	bog alkaligrass
	PUCPAR
	N
	

	
	Schoenoplectus acutus
	hardstem bulrush
	SCHACU
	N
	OBL

	
	Schoenoplectus maritimus
	saltmarsh bulrush
	SCHMAR
	N
	

	
	Schoenoplectus pungens
	common threesquare
	SCHPUN
	N
	OBL

	
	Schoenoplectus tabernaemontani
	softstem bulrush
	SCHTAB
	N
	OBL

	
	Sporobolus airoides
	alkali sacaton
	SPOAIR
	N
	FAC

	
	Stipa comata
	needle-and-thread grass
	STICOM
	N
	NI

	
	Stipa robusta
	sleepygrass
	STIROB
	N
	NI

	
	Triglochin maritimum
	seaside arrowgrass
	TRIMAR
	N
	OBL

	
	Vulpia octoflora
	sixweeks fescue
	VULOCT
	N
	

	Forbs
	
	
	
	

	
	Achillea millefolium
	common yarrow
	ACHMIL
	N
	FACU

	
	Allium macropetalum
	largeflower wild onion
	ALLMAC
	N
	

	
	Argentina anserina
	silverweed cinquefoil
	ARGANS
	N
	OBL

	
	Artemisia campestris
	field sagewort
	ARTCAM
	N
	FAC

	
	Artemisia ludoviciana
	Louisiana sagewort
	ARTLUD
	N
	UPL

	
	Asclepias speciosa
	showy milkweed
	ASCSPE
	N
	

	
	Aster pauciflorus
	alkali marsh aster
	ASTPAU
	N
	

	
	Astragalus flexuosus var. greenei
	Greene's milkvetch
	ASTFLEG
	N
	

	
	Astragalus nuttallianus
	smallflowered milkvetch
	ASTNUT
	N
	

	
	Astragalus wootonii
	Wooton's milkvetch
	ASTWOO
	N
	

	
	Atriplex argentea
	silverscale saltbush
	ATRARG
	N
	

	
	Berberis fendleri
	Colorado barberry
	BERFEN
	N
	NI

	
	Berula erecta
	cutleaf waterparsnip
	BERERE
	I
	OBL

	
	Castilleja linariifolia
	Wyoming Indian paintbrush
	CASLIN
	N
	FAC

	
	Chaetopappa ericoides
	rose heath
	CHAERI
	N
	

	
	Chenopodium rubrum
	red goosefoot
	CHERUB
	N
	FACW

	
	Chenopodium spp.
	goosefoot
	CHENOP
	
	

	
	Cirsium neomexicana
	New Mexico thistle
	CIRNEO
	N
	UPL

	
	Cirsium vulgare
	bull thistle
	CIRVUL
	I
	FACU

	
	Clematis spp.
	clematis
	CLEMAT
	
	

	
	Conyza canadensis
	Canadian horseweed
	CONCAN
	N
	FACU

	
	Datura spp.
	thornapple
	DATURA
	
	

	
	Descurainia obtusa ssp. obtusa
	blunt tansymustard
	DESOBTO
	N
	

	
	Dimorphocarpa wislizeni
	spectacle pod
	DIMWIS
	N
	NI

	
	Draba cuneifolia
	wedgeleaf whitlowgrass
	DRACUN
	
	

	
	Dracocephalum parviflorum
	American dragonhead
	DRAPAR
	N
	

	
	Epilobium ciliatum
	hairy willowherb
	EPICIL
	N
	FACW

	
	
	
	
	
	

	
	Species Name
	Common Name
	Species Code
	Origin
	Wetland Status

	Forbs cont.
	
	
	
	

	
	Equisetum arvense
	field horsetail
	EQUARV
	N
	FACW-

	
	Equisetum laevigatum
	smooth horsetail
	EQULAE
	N
	FACW

	
	Erigeron colomexicanus
	running fleabane
	ERICOL
	N
	

	
	Erigeron divergens
	spreading fleabane
	ERIDIV
	N
	NI

	
	Erodium cicutarium
	redstem stork's bill
	EROCIC
	I
	NI

	
	Erysimum capitatum
	sanddune wallflower
	ERYCAP
	N
	NI

	
	Gaura coccinea
	scarlet beeblossom
	GAUCOC
	N
	NI

	
	Geranium caespitosum
	pineywoods geranium
	GERCAE
	N
	NI

	
	Geranium richardsonii
	Richardson's geranium
	GERRIC
	N
	FAC

	
	Glycyrrhiza lepidota
	American licorice
	GLYLEP
	N
	FAC+

	
	Grindelia nuda var. nuda
	curlytop gumweed
	GRINUDN
	N
	

	
	Helianthus annuus
	common sunflower
	HELANN
	N
	FAC-

	
	Heterotheca villosa
	hairy goldenaster
	HETVIL
	N
	NI

	
	Hymenopappus biennis
	biennial woollywhite
	HYMBIE
	N
	NI

	
	Ipomopsis aggregata
	skyrocket gilia
	IPOAGG
	N
	NI

	
	Iva acerosa
	copperweed
	IVAACE
	N
	

	
	Kochia scoparia
	common kochia
	KOCSCO
	I
	FAC

	
	Lactuca serriola
	prickly lettuce
	LACSER
	I
	FAC

	
	Lactuca tatarica var. pulchella
	blue lettuce
	LACTATP
	N
	FAC

	
	Lappula occidentalis
	flatspine stickseed
	LAPOCC
	N
	NI

	
	Lappula occidentalis var. cupulata
	flatspine stickseed
	LAPOCCC
	N
	

	
	Lepidium densiflorum var. densiflorum
	common pepperweed
	LEPDEND
	N
	

	
	Liverwort
	liverwort
	LIVERW
	N
	

	
	Lotus wrightii
	Wright's deervetch
	LOTWRI
	N
	NI

	
	Lupinus kingii
	King's lupine
	LUPKIN
	N
	

	
	Machaeranthera pinnatifida var. pinnatifida
	lacy tansyaster
	MACPIN
	N
	

	
	Marrubium vulgare
	horehound
	MARVUL
	I
	FAC

	
	Medicago lupulina
	black medick
	MEDLUP
	I
	FAC

	
	Melilotus albus
	white sweetclover
	MELALB
	I
	FACU+

	
	Melilotus officinalis
	yellow sweetclover
	MELOFF
	I
	FACU+

	
	Mentha spicata
	spearmint
	MENSPI
	I
	FACW

	
	Mentha spp.
	mint
	MENTHA
	
	

	
	Mimulus guttatus
	seep monkeyflower
	MIMGUT
	N
	OBL

	
	Mirabilis linearis
	narrowleaf four o'clock
	MIRLIN
	N
	

	
	Mirabilis oxybaphoides
	smooth spreading four o'clock
	MIROXY
	N
	

	
	Monarda pectinata
	pony beebalm
	MONPEC
	N
	

	
	Moss
	Moss
	MOSS
	
	

	
	Oenothera caespitosa ssp. marginata
	tufted eveningprimrose
	OENCAEM
	N
	

	
	Penstemon barbatus
	beardlip penstemon
	PENBAR
	N
	NI

	
	Penstemon linarioides
	toadflax penstemon
	PENLIN
	
	

	
	Physaria newberryi
	Newberry's twinpod
	PHYNEW
	N
	

	
	Plantago major
	common plantain
	PLAMAJ
	I
	FACW

	
	Plantago patagonica
	woolly plantain
	PLAPAT
	N
	UPL

	
	Polygonum aviculare
	prostrate knotweed
	POLAVI
	I
	FACW

	
	Ranunculus cymbalaria
	alkali buttercup
	RANCYM
	N
	OBL

	
	Ratibida columnifera
	upright prairie coneflower
	RATCOL
	N
	NI

	
	Rorippa palustris
	bog yellowcress
	RORPAL
	N
	

	
	Rumex crispus
	curly dock
	RUMCRI
	I
	FACW

	
	Rumex spp.
	dock
	RUMEX
	I
	

	
	Species Name
	Common Name
	Species Code
	Origin
	Wetland Status

	Forbs cont.
	
	
	
	

	
	Salsola tragus
	prickly Russian thistle
	SALTRA
	I
	

	
	Schkuhria multiflora
	manyflower false threadleaf
	SCHMUL
	N
	

	
	Senecio flaccidus
	threadleaf ragwort
	SENFLA
	N
	NI

	
	Sidalcea neomexicana
	New Mexico checkermallow
	SIDNEO
	N
	FACW

	
	Sisymbrium altissimum
	tall tumblemustard
	SISALT
	I
	FAC

	
	Sisyrinchium demissum
	dwarf blue-eyed grass
	SISDEM
	N
	OBL

	
	Sisyrinchium idahoense var. occidentale
	Idaho blue-eyed grass
	SISIDAO
	N
	

	
	Sonchus asper
	spiny sowthistle
	SONASP
	I
	FACW

	
	Sphaeralcea coccinea
	scarlet globemallow
	SPHCOC
	N
	NI

	
	Sphaeralcea incana ssp. cuneata
	soft globemallow
	SPHINCC
	N
	

	
	Stephanomeria pauciflora
	brownplume wirelettuce
	STEPAU
	N
	

	
	Suaeda spp.
	seepweed
	SUAEDA
	
	

	
	Symphyotrichum frondosum
	short-rayed alkali aster
	SYMFRO
	N
	

	
	Taraxacum officinale
	common dandelion
	TAROFF
	I
	FACU

	
	Thelesperma megapotamicum
	Hopi tea greenthread
	THEMEG
	N
	NI

	
	Townsendia annua
	annual townsend daisy
	TOWANN
	N
	

	
	Tragopogon dubius
	yellow salsify
	TRADUB
	I
	NI

	
	Tragopogon pratensis
	meadow salsify
	TRAPRA
	I
	NI

	
	Typha angustifolia
	narrowleaf cattail
	TYPANG
	N
	

	
	Typha latifolia
	broadleaf cattail
	TYPLAT
	N
	OBL

	
	Verbascum thapsus
	common mullein
	VERTHA
	I
	NI

	
	Verbena perennis
	pinleaf vervain
	VERPER
	N
	NI

	
	Veronica americana
	American speedwell
	VERAME
	N
	OBL

	
	Viola nephrophylla
	northern bog violet
	VIONEP
	N
	NI

	
	Xanthium strumarium
	rough cocklebur
	XANSTR
	N
	FAC

	
	Zannichellia palustris
	horned pondweed
	ZANPAL
	N
	OBL
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� Final report submitted in fulfillment of Bureau of Land Management Cooperative Agreement 1422G910A96011 Task Order 18.





� Based only on all quantitative samples for the spring. 
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Sample Location

Northing

Easting

Length (m)

Width (m)

Depth (cm)

Temp

Temp Depth (cm)

Sample Type

Net Type

# of Sweeps

Sweep Length

BS Time in Min

System Type

Substrate

Ojo Frio Spring

PM00O0201

Shallow pool near upper end of exclosure and 

cattle trough

3940793

298264

1

0.4

3

AQ

D-Net

5

1

Lotic; Pool

Mud, Silt, Cobble

PM00O0202

Pool 4 m downstream from sample 1 pool at 

upper end of exclosure.

3940797

298264

4

0.5

10

14

10

AQ

D-Net

5

1

Lotic; Pool

Mud, Silt, Gravel

PM00O0203

7 m downstream from sample 1

3940800

298264

0.6

0.4

2

AQ

D-Net

5

1

Lentic; Pool & marsh

Mud, Silt

PM00O0204

30 m downstream from sample 1

3940823

298244

1

0.4

3

AQ

D-Net

5

1

Lentic; Pool & marsh

Mud, Silt

PM00O0205

Covered spring head

3940739

298260

2

1

100

AQ

D-Net

5

1

Lotic; Spring head & 

pool

Mud, Silt, Boulder

Ojo Jarido Spring

PM00J0101

Spring source pool, under rock overhang

3975305

314057

20

10

20

13

10

NQ

D-Net

Lentic; Spring head 

pool & Marsh

Mud, Silt

PM00J0102

Spring source pool, under rock overhang

3975305

314057

20

10

20

13

10

Q

D-Net

10

1

Lentic; Spring head 

pool & Marsh

Mud, Silt

Rinconada Canyon

PM00R0201

Pool over bedrock at N boundary

3893818

258159

2

1

1.5

AQ

D-Net

5

1

Pool

Bedrock

PM00R0202

Pool 50 m downstream of N BLM boundary

3893768

258159

8

3

21

Q

D-Net

10

1

Lentic; Pool 

Detritus, Gravel, 

Bedrock

PM00R0203

Shaded pool upstream of S boundary of BLM 

land

3893040

257824

15

Q

D-Net

10

1

Pool

Detritus, Cobble, 

Boulder

PM00R0204

Small seep under rocks

3893040

257824

NQ

D-Net

0

Seep

Rio Senorita

PM00R0102

Above and below pool in upper exclosure

3979295

322713

35

4

25

26

10

NQ

D-Net

20

1

Lotic; Stream

Mud, Silt

PM00R0103

Scirpus marsh with small willows below pool 2 in 

upper exclosure

3979263

322679

50

3

70

26

10

Q

D-Net

10

1

Lentic; Marsh

Mud, Silt

PM00R0104

Drying pool in low end of upper exclosure

3978907

322434

20

3

20

28

10

Q

D-Net

10

1

Pool

Mud, Silt

PM00R0105

Livestock access area between 1st and 2nd 

exclosure

3978856

322328

50

2

25

25

10

Q

D-Net

10

1

Lentic; Pool

Mud, Silt

PM00R0106

Upper exclosure next to upper pool

3979296

322773

NQ

D-Net

Lotic; Pool

Mud, Silt
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Sample Location

Northing

Easting

Length (m)

Width (m)

Depth (cm)

Temp

Temp Depth (cm)

Sample Type

Net Type

# of Sweeps

Sweep Length

BS Time in Min

System Type

Substrate

La Lena Flowing Well

PM00L0101

Spring run 3 m downstream of supply pipe

3942863

302182

10

1

AQ

BS

1.00

Lotic; Marsh & Stream

Mud, Silt, Detritus

PM00L0102

Dug-out pool, opposite inflow

3942863

302230

40

10

150

23

10

Q

D-Net

10

1

Lentic; Pool & Marsh

Mud, Silt

PM00L0103

Marsh below dam

3942854

302240

15

10

2

NQ

10

NA

Mud, Silt, Detritus

PM00L0104

Stream below marsh and above arroyo

3942872

302297

1

0.25

2.5

NQ

D-Net

5

NA

Lotic; Stream

Bedrock

PM00L0105

Pond at inflow between samples 1 and 2

3942863

302206

40

10

150

Q

D-Net

10

1

Lentic; Pool & Marsh

Mud, Silt

Moreno Spring

PM00M0101

North spring source pool

3976437

311407

4

2

15

17

10

AQ

D-Net

5

1

Lentic; Spring head 

pool & Marsh

Mud, Silt

PM00M0102

Seep south of source pool

3976349

311400

5

1.5

3cm

16

3

NQ

D-Net

Lentic; Seep

Mud, Silt

Mound Springs

PM00M0201

First mound wetland which is the second wetland 

E of erosion controlled arroyo on W end of the 

spring complex

3934538

333671

0.1

0.1

15

NQ

D-Net

0

Lotic; Spring head

Mud, Silt

PM00M0202

Eleventh and twelfth mound springs E of erosion 

controlled arroyo, on E end of spring complex

3935067

334428

1

1

100

AQ

D-Net

10

1

Lotic; Spring head pool

Mud, Silt

PM00M0203

Plunge pool springhead, middle of spring 

complex

3934729

334118

1

.3

120

21

10

NQ

D-Net

5

1

Lotic; Spring head pool

Mud, Silt

PM00M0204

Moat-like spring, middle of spring complex

3934702

334047

5

5

100

24

10

Q

D-Net

10

1

Lotic; Spring head pool

Mud, Silt

PM00M0205

Second mound wetland which is the third 

wetland E of erosion controlled arroyo on W end 

of the spring complex

3934591

333714

1

1

10

AQ

D-Net

10

1

Lotic; Spring head pool

Mud, Silt

Oak Spring

PM00O0101

Spring source pool at base of rock overhang

3976138

313010

6

3

25

13

10

Q

D-Net

10

1

Lentic; Spring head 

pool

Mud, Silt, Detritius

PM00O01NQ

Spring source pool at base of rock overhang

3976138

313010

6

3

25

13

10

NQ

D-Net

Lentic; Spring head 

pool

Mud, Silt, Detritius
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Sample Location

Northing

Easting

Length (m)

Width (m)

Depth (cm)

Temp

Temp Depth (cm)

Sample Type

Net Type

# of Sweeps

Sweep Length

BS Time in Min

System Type

Substrate

Azabache Flowing Well

PM00A0101

Dug-out pool near well head

3942068

282374

22

10

Q

D-Net

10

1

Lentic; Pool

Mud, Silt

PM00A0102

Small dug-out pool on N side of wetland

3942258

282514

2

1

60

20

10

Q

D-Net

10

1

Lentic; Pool

Mud, Silt, Cobble

PM00A0103

Large pool at bottom of spring complex

3942674

282942

200

10

150

22

10

Q

D-Net

10

1

Lentic; Pool & Marsh

Mud, Silt

PM00A0104NQ

Non-quantitative sample from marsh bottom

0

0

NQ

D-Net

0

Marsh

PM00A0105NQ

Non-quantitative from AZFW

0

0

NQ

D-Net

0

Cebolla Spring

PM00C0101

Spring head, cement box

3840955

238921

0.8

0.6

25

14

10

AQ

D-Net

5

.5

Lotic; Spring head pool

Gravel

PM00C0102

Spring-fed marsh

3840992

238863

20

20

5

AQ

D-Net

5

1

Lentic; Marsh

Mud, Silt, Detritus

PM00C0103

Open water near spring head

3840955

238921

15

4

10

NQ

D-Net

0

Pool & Stream

Mud, Silt, Gravel

PM00C0104

Ditch N of marsh

3841067

238787

10

1

8

22

10

AQ

D-Net

10

.6

Pool 

Mud, Silt

PM00C0105

Shallow pool at SW corner of exclosure

3841024

238629

3

1

5

26

5

NQ

D-Net

5

1

Lentic; Pool & Stream

Mud, Silt

PM00C01NQ

Near spring head

3840955

238921

14

10

NQ

D-Net

Lotic; Spring head pool

Gravel

Cebollita Spring

PM00C0301

Pool at spring head

3858967

244356

2

1

25

AQ

D-Net

5

1

Lotic; Spring head

Gravel, Cobble

PM00C0303

Spring run 20 m below spring head

3858980

244341

300

3

5

AQ

BS

0

2.00

Lotic; Stream

Gravel, Cobble, 

Boulder

PM00C0304

Spring run 40-200 m below spring head at lower 

boundary fence

3859054

244238

NQ

D-Net

0

Lotic; Stream

Gravel, Cobble, 

Boulder

Coal Spring

PM00C0201

Spring head, manipulated spring head with little 

surface water

3944431

287208

0.1

0.1

5

NQ

D-Net

0

Lentic; Spring head

Detritus, Cobble

PM00C0202

Cattle trough and pool formed by overflow

3944489

287194

4

3

50

Q

D-Net

10

1

Lentic

Mud, Silt, Detritus
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				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		Azabache Flowing Well

				PM00A0101		Dug-out pool near well head		3942068		282374								22		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt

				PM00A0102		Small dug-out pool on N side of wetland		3942258		282514		2		1		60		20		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt, Cobble

				PM00A0103		Large pool at bottom of spring complex		3942674		282942		200		10		150		22		10		Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

				PM00A0104NQ		Non-quantitative sample from marsh bottom		0		0												NQ		D-Net		0						Marsh

				PM00A0105NQ		Non-quantitative from AZFW		0		0												NQ		D-Net		0

		Cebolla Spring

				PM00C0101		Spring head, cement box		3840955		238921		0.8		0.6		25		14		10		AQ		D-Net		5		.5				Lotic; Spring head pool		Gravel

				PM00C0102		Spring-fed marsh		3840992		238863		20		20		5						AQ		D-Net		5		1				Lentic; Marsh		Mud, Silt, Detritus

				PM00C0103		Open water near spring head		3840955		238921		15		4		10						NQ		D-Net		0						Pool & Stream		Mud, Silt, Gravel

				PM00C0104		Ditch N of marsh		3841067		238787		10		1		8		22		10		AQ		D-Net		10		.6				Pool		Mud, Silt

				PM00C0105		Shallow pool at SW corner of exclosure		3841024		238629		3		1		5		26		5		NQ		D-Net		5		1				Lentic; Pool & Stream		Mud, Silt

				PM00C01NQ		Near spring head		3840955		238921								14		10		NQ		D-Net								Lotic; Spring head pool		Gravel

		Cebollita Spring

				PM00C0301		Pool at spring head		3858967		244356		2		1		25						AQ		D-Net		5		1				Lotic; Spring head		Gravel, Cobble

				PM00C0303		Spring run 20 m below spring head		3858980		244341		300		3		5						AQ		BS		0				2.00		Lotic; Stream		Gravel, Cobble, Boulder

				PM00C0304		Spring run 40-200 m below spring head at lower boundary fence		3859054		244238												NQ		D-Net		0						Lotic; Stream		Gravel, Cobble, Boulder

		Coal Spring

				PM00C0201		Spring head, manipulated spring head with little surface water		3944431		287208		0.1		0.1		5						NQ		D-Net		0						Lentic; Spring head		Detritus, Cobble

				PM00C0202		Cattle trough and pool formed by overflow		3944489		287194		4		3		50						Q		D-Net		10		1				Lentic		Mud, Silt, Detritus

				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		La Lena Flowing Well

				PM00L0101		Spring run 3 m downstream of supply pipe		3942863		302182		10		1								AQ		BS						1.00		Lotic; Marsh & Stream		Mud, Silt, Detritus

				PM00L0102		Dug-out pool, opposite inflow		3942863		302230		40		10		150		23		10		Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

				PM00L0103		Marsh below dam		3942854		302240		15		10		2						NQ				10		NA						Mud, Silt, Detritus

				PM00L0104		Stream below marsh and above arroyo		3942872		302297		1		0.25		2.5						NQ		D-Net		5		NA				Lotic; Stream		Bedrock

				PM00L0105		Pond at inflow between samples 1 and 2		3942863		302206		40		10		150						Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

		Moreno Spring

				PM00M0101		North spring source pool		3976437		311407		4		2		15		17		10		AQ		D-Net		5		1				Lentic; Spring head pool & Marsh		Mud, Silt

				PM00M0102		Seep south of source pool		3976349		311400		5		1.5		3cm		16		3		NQ		D-Net								Lentic; Seep		Mud, Silt

		Mound Springs

				PM00M0201		First mound wetland which is the second wetland E of erosion controlled arroyo on W end of the spring complex		3934538		333671		0.1		0.1		15						NQ		D-Net		0						Lotic; Spring head		Mud, Silt

				PM00M0202		Eleventh and twelfth mound springs E of erosion controlled arroyo, on E end of spring complex		3935067		334428		1		1		100						AQ		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

				PM00M0203		Plunge pool springhead, middle of spring complex		3934729		334118		1		.3		120		21		10		NQ		D-Net		5		1				Lotic; Spring head pool		Mud, Silt

				PM00M0204		Moat-like spring, middle of spring complex		3934702		334047		5		5		100		24		10		Q		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

				PM00M0205		Second mound wetland which is the third wetland E of erosion controlled arroyo on W end of the spring complex		3934591		333714		1		1		10						AQ		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

		Oak Spring

				PM00O0101		Spring source pool at base of rock overhang		3976138		313010		6		3		25		13		10		Q		D-Net		10		1				Lentic; Spring head pool		Mud, Silt, Detritius

				PM00O01NQ		Spring source pool at base of rock overhang		3976138		313010		6		3		25		13		10		NQ		D-Net								Lentic; Spring head pool		Mud, Silt, Detritius

				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		Ojo Frio Spring

				PM00O0201		Shallow pool near upper end of exclosure and cattle trough		3940793		298264		1		0.4		3						AQ		D-Net		5		1				Lotic; Pool		Mud, Silt, Cobble

				PM00O0202		Pool 4 m downstream from sample 1 pool at upper end of exclosure.		3940797		298264		4		0.5		10		14		10		AQ		D-Net		5		1				Lotic; Pool		Mud, Silt, Gravel

				PM00O0203		7 m downstream from sample 1		3940800		298264		0.6		0.4		2						AQ		D-Net		5		1				Lentic; Pool & marsh		Mud, Silt

				PM00O0204		30 m downstream from sample 1		3940823		298244		1		0.4		3						AQ		D-Net		5		1				Lentic; Pool & marsh		Mud, Silt

				PM00O0205		Covered spring head		3940739		298260		2		1		100						AQ		D-Net		5		1				Lotic; Spring head & pool		Mud, Silt, Boulder

		Ojo Jarido Spring

				PM00J0101		Spring source pool, under rock overhang		3975305		314057		20		10		20		13		10		NQ		D-Net								Lentic; Spring head pool & Marsh		Mud, Silt

				PM00J0102		Spring source pool, under rock overhang		3975305		314057		20		10		20		13		10		Q		D-Net		10		1				Lentic; Spring head pool & Marsh		Mud, Silt

		Rinconada Canyon

				PM00R0201		Pool over bedrock at N boundary		3893818		258159		2		1		1.5						AQ		D-Net		5		1				Pool		Bedrock

				PM00R0202		Pool 50 m downstream of N BLM boundary		3893768		258159		8		3		21						Q		D-Net		10		1				Lentic; Pool		Detritus, Gravel, Bedrock

				PM00R0203		Shaded pool upstream of S boundary of BLM land		3893040		257824						15						Q		D-Net		10		1				Pool		Detritus, Cobble, Boulder

				PM00R0204		Small seep under rocks		3893040		257824												NQ		D-Net		0						Seep

		Rio Senorita

				PM00R0102		Above and below pool in upper exclosure		3979295		322713		35		4		25		26		10		NQ		D-Net		20		1				Lotic; Stream		Mud, Silt

				PM00R0103		Scirpus marsh with small willows below pool 2 in upper exclosure		3979263		322679		50		3		70		26		10		Q		D-Net		10		1				Lentic; Marsh		Mud, Silt

				PM00R0104		Drying pool in low end of upper exclosure		3978907		322434		20		3		20		28		10		Q		D-Net		10		1				Pool		Mud, Silt

				PM00R0105		Livestock access area between 1st and 2nd exclosure		3978856		322328		50		2		25		25		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt

				PM00R0106		Upper exclosure next to upper pool		3979296		322773												NQ		D-Net								Lotic; Pool		Mud, Silt
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				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		Azabache Flowing Well

				PM00A0101		Dug-out pool near well head		3942068		282374								22		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt

				PM00A0102		Small dug-out pool on N side of wetland		3942258		282514		2		1		60		20		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt, Cobble

				PM00A0103		Large pool at bottom of spring complex		3942674		282942		200		10		150		22		10		Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

				PM00A0104NQ		Non-quantitative sample from marsh bottom		0		0												NQ		D-Net		0						Marsh

				PM00A0105NQ		Non-quantitative from AZFW		0		0												NQ		D-Net		0

		Cebolla Spring

				PM00C0101		Spring head, cement box		3840955		238921		0.8		0.6		25		14		10		AQ		D-Net		5		.5				Lotic; Spring head pool		Gravel

				PM00C0102		Spring-fed marsh		3840992		238863		20		20		5						AQ		D-Net		5		1				Lentic; Marsh		Mud, Silt, Detritus

				PM00C0103		Open water near spring head		3840955		238921		15		4		10						NQ		D-Net		0						Pool & Stream		Mud, Silt, Gravel

				PM00C0104		Ditch N of marsh		3841067		238787		10		1		8		22		10		AQ		D-Net		10		.6				Pool		Mud, Silt

				PM00C0105		Shallow pool at SW corner of exclosure		3841024		238629		3		1		5		26		5		NQ		D-Net		5		1				Lentic; Pool & Stream		Mud, Silt

				PM00C01NQ		Near spring head		3840955		238921								14		10		NQ		D-Net								Lotic; Spring head pool		Gravel

		Cebollita Spring

				PM00C0301		Pool at spring head		3858967		244356		2		1		25						AQ		D-Net		5		1				Lotic; Spring head		Gravel, Cobble

				PM00C0303		Spring run 20 m below spring head		3858980		244341		300		3		5						AQ		BS		0				2.00		Lotic; Stream		Gravel, Cobble, Boulder

				PM00C0304		Spring run 40-200 m below spring head at lower boundary fence		3859054		244238												NQ		D-Net		0						Lotic; Stream		Gravel, Cobble, Boulder

		Coal Spring

				PM00C0201		Spring head, manipulated spring head with little surface water		3944431		287208		0.1		0.1		5						NQ		D-Net		0						Lentic; Spring head		Detritus, Cobble

				PM00C0202		Cattle trough and pool formed by overflow		3944489		287194		4		3		50						Q		D-Net		10		1				Lentic		Mud, Silt, Detritus

				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		La Lena Flowing Well

				PM00L0101		Spring run 3 m downstream of supply pipe		3942863		302182		10		1								AQ		BS						1.00		Lotic; Marsh & Stream		Mud, Silt, Detritus

				PM00L0102		Dug-out pool, opposite inflow		3942863		302230		40		10		150		23		10		Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

				PM00L0103		Marsh below dam		3942854		302240		15		10		2						NQ				10		NA						Mud, Silt, Detritus

				PM00L0104		Stream below marsh and above arroyo		3942872		302297		1		0.25		2.5						NQ		D-Net		5		NA				Lotic; Stream		Bedrock

				PM00L0105		Pond at inflow between samples 1 and 2		3942863		302206		40		10		150						Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

		Moreno Spring

				PM00M0101		North spring source pool		3976437		311407		4		2		15		17		10		AQ		D-Net		5		1				Lentic; Spring head pool & Marsh		Mud, Silt

				PM00M0102		Seep south of source pool		3976349		311400		5		1.5		3cm		16		3		NQ		D-Net								Lentic; Seep		Mud, Silt

		Mound Springs

				PM00M0201		First mound wetland which is the second wetland E of erosion controlled arroyo on W end of the spring complex		3934538		333671		0.1		0.1		15						NQ		D-Net		0						Lotic; Spring head		Mud, Silt

				PM00M0202		Eleventh and twelfth mound springs E of erosion controlled arroyo, on E end of spring complex		3935067		334428		1		1		100						AQ		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

				PM00M0203		Plunge pool springhead, middle of spring complex		3934729		334118		1		.3		120		21		10		NQ		D-Net		5		1				Lotic; Spring head pool		Mud, Silt

				PM00M0204		Moat-like spring, middle of spring complex		3934702		334047		5		5		100		24		10		Q		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

				PM00M0205		Second mound wetland which is the third wetland E of erosion controlled arroyo on W end of the spring complex		3934591		333714		1		1		10						AQ		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

		Oak Spring

				PM00O0101		Spring source pool at base of rock overhang		3976138		313010		6		3		25		13		10		Q		D-Net		10		1				Lentic; Spring head pool		Mud, Silt, Detritius

				PM00O01NQ		Spring source pool at base of rock overhang		3976138		313010		6		3		25		13		10		NQ		D-Net								Lentic; Spring head pool		Mud, Silt, Detritius

				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		Ojo Frio Spring

				PM00O0201		Shallow pool near upper end of exclosure and cattle trough		3940793		298264		1		0.4		3						AQ		D-Net		5		1				Lotic; Pool		Mud, Silt, Cobble

				PM00O0202		Pool 4 m downstream from sample 1 pool at upper end of exclosure.		3940797		298264		4		0.5		10		14		10		AQ		D-Net		5		1				Lotic; Pool		Mud, Silt, Gravel

				PM00O0203		7 m downstream from sample 1		3940800		298264		0.6		0.4		2						AQ		D-Net		5		1				Lentic; Pool & marsh		Mud, Silt

				PM00O0204		30 m downstream from sample 1		3940823		298244		1		0.4		3						AQ		D-Net		5		1				Lentic; Pool & marsh		Mud, Silt

				PM00O0205		Covered spring head		3940739		298260		2		1		100						AQ		D-Net		5		1				Lotic; Spring head & pool		Mud, Silt, Boulder

		Ojo Jarido Spring

				PM00J0101		Spring source pool, under rock overhang		3975305		314057		20		10		20		13		10		NQ		D-Net								Lentic; Spring head pool & Marsh		Mud, Silt

				PM00J0102		Spring source pool, under rock overhang		3975305		314057		20		10		20		13		10		Q		D-Net		10		1				Lentic; Spring head pool & Marsh		Mud, Silt

		Rinconada Canyon

				PM00R0201		Pool over bedrock at N boundary		3893818		258159		2		1		1.5						AQ		D-Net		5		1				Pool		Bedrock

				PM00R0202		Pool 50 m downstream of N BLM boundary		3893768		258159		8		3		21						Q		D-Net		10		1				Lentic; Pool		Detritus, Gravel, Bedrock

				PM00R0203		Shaded pool upstream of S boundary of BLM land		3893040		257824						15						Q		D-Net		10		1				Pool		Detritus, Cobble, Boulder

				PM00R0204		Small seep under rocks		3893040		257824												NQ		D-Net		0						Seep

		Rio Senorita

				PM00R0102		Above and below pool in upper exclosure		3979295		322713		35		4		25		26		10		NQ		D-Net		20		1				Lotic; Stream		Mud, Silt

				PM00R0103		Scirpus marsh with small willows below pool 2 in upper exclosure		3979263		322679		50		3		70		26		10		Q		D-Net		10		1				Lentic; Marsh		Mud, Silt

				PM00R0104		Drying pool in low end of upper exclosure		3978907		322434		20		3		20		28		10		Q		D-Net		10		1				Pool		Mud, Silt

				PM00R0105		Livestock access area between 1st and 2nd exclosure		3978856		322328		50		2		25		25		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt

				PM00R0106		Upper exclosure next to upper pool		3979296		322773												NQ		D-Net								Lotic; Pool		Mud, Silt
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		Albuq Springs - Modified Hilsenhoff Biotic Index for organic pollution. Quantitative samples only.

				Number Individuals per Rank																						% Ranked

		Spring Name		NA		1		2		3		4		5		6		7		8		9		Total # Inds				MHBI		MHBI Pollution Level		Spring Size		Livestock access		Modification

		Azabache Flowing Well		61										7		60		1		7		35		171		64		7.0		Polluted		Large		Completely Fenced		Channel dredged to create pools

		Cebolla Spring		9								1		30		269				63		3		375		98		6.3		Enriched		Large		Completely Fenced		None

		Cebollita Spring		4								92												96		96		4.0		Slightly Enriched		Medium		Not Fenced		None

		Coal Spring		5										1										6		17		5.0		Enriched		Small		Mostly Fenced		Capped and piped to stock tank, no overflow

		La Lena Flowing Well		22						8				16		31		1				114		192		89		7.8		Polluted		Medium		Mostly Fenced		Capped and piped to stock tank, overflow into enclosure.  Manmade pool inside enclosure

		Moreno Spring												8		358		4		19		4		393		100		6.1		Enriched		Small		Completely Fenced		None

		Mound Springs		8										2		11				36				57		86		7.4		Polluted		Large		?		None

		Oak Spring		24		1				7				3		187		3		50		79		354		93		6.9		Enriched		Small		Completely Fenced		None

		Ojo Frio Spring		48										62		196				30		481		817		94		7.9		Polluted		Medium		Mostly Fenced		Capped and piped to stock tank, overflow into enclosure

		Ojo Jarido Spring		2										62		37		1		93		12		207		99		6.8		Enriched		Small		Completely Fenced		None

		Rinconada Canyon		4								14		6		38		142						204		98		6.5		Enriched		Very Large		Mostly Fenced		None

		Rio Senorita		24						3						58				3		4		92		74		6.1		Enriched		Very Large		Mostly Fenced		Livestock watering areas created between enclosures.  Some manmade pools within enclosures
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				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		Azabache Flowing Well

				PM00A0101		Dug-out pool near well head		3942068		282374								22		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt

				PM00A0102		Small dug-out pool on N side of wetland		3942258		282514		2		1		60		20		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt, Cobble

				PM00A0103		Large pool at bottom of spring complex		3942674		282942		200		10		150		22		10		Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

				PM00A0104NQ		Non-quantitative sample from marsh bottom		0		0												NQ		D-Net		0						Marsh

				PM00A0105NQ		Non-quantitative from AZFW		0		0												NQ		D-Net		0

		Cebolla Spring

				PM00C0101		Spring head, cement box		3840955		238921		0.8		0.6		25		14		10		AQ		D-Net		5		.5				Lotic; Spring head pool		Gravel

				PM00C0102		Spring-fed marsh		3840992		238863		20		20		5						AQ		D-Net		5		1				Lentic; Marsh		Mud, Silt, Detritus

				PM00C0103		Open water near spring head		3840955		238921		15		4		10						NQ		D-Net		0						Pool & Stream		Mud, Silt, Gravel

				PM00C0104		Ditch N of marsh		3841067		238787		10		1		8		22		10		AQ		D-Net		10		.6				Pool		Mud, Silt

				PM00C0105		Shallow pool at SW corner of exclosure		3841024		238629		3		1		5		26		5		NQ		D-Net		5		1				Lentic; Pool & Stream		Mud, Silt

				PM00C01NQ		Near spring head		3840955		238921								14		10		NQ		D-Net								Lotic; Spring head pool		Gravel

		Cebollita Spring

				PM00C0301		Pool at spring head		3858967		244356		2		1		25						AQ		D-Net		5		1				Lotic; Spring head		Gravel, Cobble

				PM00C0303		Spring run 20 m below spring head		3858980		244341		300		3		5						AQ		BS		0				2.00		Lotic; Stream		Gravel, Cobble, Boulder

				PM00C0304		Spring run 40-200 m below spring head at lower boundary fence		3859054		244238												NQ		D-Net		0						Lotic; Stream		Gravel, Cobble, Boulder

		Coal Spring

				PM00C0201		Spring head, manipulated spring head with little surface water		3944431		287208		0.1		0.1		5						NQ		D-Net		0						Lentic; Spring head		Detritus, Cobble

				PM00C0202		Cattle trough and pool formed by overflow		3944489		287194		4		3		50						Q		D-Net		10		1				Lentic		Mud, Silt, Detritus

				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		La Lena Flowing Well

				PM00L0101		Spring run 3 m downstream of supply pipe		3942863		302182		10		1								AQ		BS						1.00		Lotic; Marsh & Stream		Mud, Silt, Detritus

				PM00L0102		Dug-out pool, opposite inflow		3942863		302230		40		10		150		23		10		Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

				PM00L0103		Marsh below dam		3942854		302240		15		10		2						NQ				10		NA						Mud, Silt, Detritus

				PM00L0104		Stream below marsh and above arroyo		3942872		302297		1		0.25		2.5						NQ		D-Net		5		NA				Lotic; Stream		Bedrock

				PM00L0105		Pond at inflow between samples 1 and 2		3942863		302206		40		10		150						Q		D-Net		10		1				Lentic; Pool & Marsh		Mud, Silt

		Moreno Spring

				PM00M0101		North spring source pool		3976437		311407		4		2		15		17		10		AQ		D-Net		5		1				Lentic; Spring head pool & Marsh		Mud, Silt

				PM00M0102		Seep south of source pool		3976349		311400		5		1.5		3cm		16		3		NQ		D-Net								Lentic; Seep		Mud, Silt

		Mound Springs

				PM00M0201		First mound wetland which is the second wetland E of erosion controlled arroyo on W end of the spring complex		3934538		333671		0.1		0.1		15						NQ		D-Net		0						Lotic; Spring head		Mud, Silt

				PM00M0202		Eleventh and twelfth mound springs E of erosion controlled arroyo, on E end of spring complex		3935067		334428		1		1		100						AQ		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

				PM00M0203		Plunge pool springhead, middle of spring complex		3934729		334118		1		.3		120		21		10		NQ		D-Net		5		1				Lotic; Spring head pool		Mud, Silt

				PM00M0204		Moat-like spring, middle of spring complex		3934702		334047		5		5		100		24		10		Q		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

				PM00M0205		Second mound wetland which is the third wetland E of erosion controlled arroyo on W end of the spring complex		3934591		333714		1		1		10						AQ		D-Net		10		1				Lotic; Spring head pool		Mud, Silt

		Oak Spring

				PM00O0101		Spring source pool at base of rock overhang		3976138		313010		6		3		25		13		10		Q		D-Net		10		1				Lentic; Spring head pool		Mud, Silt, Detritius

				PM00O01NQ		Spring source pool at base of rock overhang		3976138		313010		6		3		25		13		10		NQ		D-Net								Lentic; Spring head pool		Mud, Silt, Detritius

				SampleID		Sample Location		Northing		Easting		Length (m)		Width (m)		Depth (cm)		Temp		Temp Depth (cm)		Sample Type		Net Type		# of Sweeps		Sweep Length		BS Time in Min		System Type		Substrate

		Ojo Frio Spring

				PM00O0201		Shallow pool near upper end of exclosure and cattle trough		3940793		298264		1		0.4		3						AQ		D-Net		5		1				Lotic; Pool		Mud, Silt, Cobble

				PM00O0202		Pool 4 m downstream from sample 1 pool at upper end of exclosure.		3940797		298264		4		0.5		10		14		10		AQ		D-Net		5		1				Lotic; Pool		Mud, Silt, Gravel

				PM00O0203		7 m downstream from sample 1		3940800		298264		0.6		0.4		2						AQ		D-Net		5		1				Lentic; Pool & marsh		Mud, Silt

				PM00O0204		30 m downstream from sample 1		3940823		298244		1		0.4		3						AQ		D-Net		5		1				Lentic; Pool & marsh		Mud, Silt

				PM00O0205		Covered spring head		3940739		298260		2		1		100						AQ		D-Net		5		1				Lotic; Spring head & pool		Mud, Silt, Boulder

		Ojo Jarido Spring

				PM00J0101		Spring source pool, under rock overhang		3975305		314057		20		10		20		13		10		NQ		D-Net								Lentic; Spring head pool & Marsh		Mud, Silt

				PM00J0102		Spring source pool, under rock overhang		3975305		314057		20		10		20		13		10		Q		D-Net		10		1				Lentic; Spring head pool & Marsh		Mud, Silt

		Rinconada Canyon

				PM00R0201		Pool over bedrock at N boundary		3893818		258159		2		1		1.5						AQ		D-Net		5		1				Pool		Bedrock

				PM00R0202		Pool 50 m downstream of N BLM boundary		3893768		258159		8		3		21						Q		D-Net		10		1				Lentic; Pool		Detritus, Gravel, Bedrock

				PM00R0203		Shaded pool upstream of S boundary of BLM land		3893040		257824						15						Q		D-Net		10		1				Pool		Detritus, Cobble, Boulder

				PM00R0204		Small seep under rocks		3893040		257824												NQ		D-Net		0						Seep

		Rio Senorita

				PM00R0102		Above and below pool in upper exclosure		3979295		322713		35		4		25		26		10		NQ		D-Net		20		1				Lotic; Stream		Mud, Silt

				PM00R0103		Scirpus marsh with small willows below pool 2 in upper exclosure		3979263		322679		50		3		70		26		10		Q		D-Net		10		1				Lentic; Marsh		Mud, Silt

				PM00R0104		Drying pool in low end of upper exclosure		3978907		322434		20		3		20		28		10		Q		D-Net		10		1				Pool		Mud, Silt

				PM00R0105		Livestock access area between 1st and 2nd exclosure		3978856		322328		50		2		25		25		10		Q		D-Net		10		1				Lentic; Pool		Mud, Silt

				PM00R0106		Upper exclosure next to upper pool		3979296		322773												NQ		D-Net								Lotic; Pool		Mud, Silt
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