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Map of San Antonio Creek Watershed

Figure 1. Map of San Antonio Creek Watershed and the 11 surveyed reaches. Color changes represent the different
reaches of the survey.

This document is a specialist report. It is meant to assist managers in understanding
current conditions of a stream corridor and possibly how those conditions have
developed over a period of time. Recommendations are drawn up emphasizing the
aquatic resource, although the accomplishment of multiple use is considered within those
recommendations.

Readers should note that there is some amount of repetition in this document. The author
assumes that readers may only read certain sections; therefore, points or observations
may be repeated. A glossary is provided at the end of document to help the reader think
like a fish biologist. In addition, appendices provide greater detail on certain data
points.




INTRODUCTION
San Antonio Creek 2002 Stream Survey

San Antonio Creek originates as a spring in Valle Toledo within the Valles Caldera
National Preserve (VCNP) and ends at the confluence with the East Fork Jemez River
near Battleship Rock forming the Jemez River (see Figure 1). The Santa Fe National
Forest (Forest) Fisheries Program conducted a stream survey on San Antonio Creek
during the summer of 2002. A total of 30.5 miles of stream was surveyed, from the
mouth (T19N, R3E, Sec. 32, 6755’ Elevation) to the headwaters (T20N R5E, VCNP,
8760’Elevation).

Protocols for the USFS Region 3 stream survey are a modified version of the
Hankins/Reeves stream survey methodology used in Region 6. Under this protocol
streams are surveyed from the mouth moving upstream. The river is separated into riffle,
pool, side channel, dry channel, culvert, and falls habitat types by specific attributes
(USFS 2002). Different habitat types require specific measurements relevant to
evaluating the habitat (Appendix Al). In addition to the habitats located in the primary
stream, tributaries are also surveyed and classified as a seep, spring, or stream. All
habitat types are assigned a Natural Sequence Order number (NSQO) in the order that they
are surveyed. The stream, as a collection of NSOs, is further organized by homogeneous
sections and grouped into a sequence of reaches. Each reach is assigned a number in the
order that it is surveyed and analyzed separately, as well as together for a holistic
overview of the system.

A matrix of factors and indicators was developed to relate stream habitat information into
an easily understood habitat condition of properly functioning, at risk, or not properly
functioning. The matrix originally was developed in Region 6 (Washington and
Oregon), but was modified for mountain streams in the intermountain west and includes
regulations determined by New Mexico Environment Department (NMED). The matrix
was further refined to incorporate geology of streams historically occupied by RGCT (see
Table 1).

Snorkel surveys are another aspect of stream surveys incorporated for an understanding
of fish populations in the streams of concern. Snorkel surveys are utilized for an
understanding of fish species presence/absence and relative composition in selected areas
of the stream. Snorkel protocol involves surveying upstream in one hundred meter
transects and classifying fish that pass downstream. Fish species are identified, placed
into size categories and counted by the surveyor. ldeally, a snorkel survey includes 10-
100 meter transects (totaling one kilometer of stream length), but are occasionally
composed of less (USFS 2002).

Geographical Positioning System (GPS) units are also utilized for survey data collection.
Trimble Geo Explorer 3 units are used to identify special features throughout the survey
(Appendix A2). The GPS feature locations are then transferred into a geographical
information system (GIS) layer and used to provide graphical representations and spatial
analysis of river attributes.

The primary objectives of the Region 3 Hankins/Reeves survey include the compilation
of historical information and in-stream habitat data to assist in proper management
decisions of the surveyed stream and its watershed. The historical information provides a
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background of land use and management techniques collected from the Forest Service
and a variety of other sources. Previous land use and management practices reflect on the
current condition of environmental systems. Historical information helps explain the
current condition of the river and is incorporated into this report.

Table 1. Matrix of factors and indicators of health condition for historic and currently occupied Rio Grande Cutthroat Trout streams
as related to R3 Stream Habitat Inventory.

FACTORS

INDICATORS

Properly
Functioning

At Risk

Not Properly
Functioning

Water Quality

Temperature — State of
New Mexico Standards

<20°C (68°F)
(3 day avg. max)

220°C (68°F)
<23°C (73.4°F)
(3 day avg. max)

223°C (73.4°F)
(3 day avg. max)

Temperature —
Salmonid
Development

<17.8°C (64°F)
(7 day avg. max)

>17.8° (64°F)
< 21.1° (70°F)
(7 day avg. max)

>21.1°C (70°F)
(7 day avg. max)

Habitat
Characteristics

Sediment

<20% fines (sand, silt,
clay) in riffle habitat.
Fine sediment within
range of expected
natural streambed
conditions

>20% fines (sand, silt, clay) in
riffle habitat. Fine sediment
outside of expected natural
streambed conditions.

>30 pieces per mile,

20-30 pieces per

i~ o mile, >12" <20 pieces per mile, >12”
Large Woody Debris >12 d"".‘me‘e“ >35 feet diameter, >35 feet diameter, >35 feet in length
in length in length

Pool Development?

2>30% pool habitat by
area’

<30% pool habitat by area®

Pool Quality*

Average residual pool
depth >1 foot

Average residual pool depth <1
foot

Channel
Condition and
Dynamics

Width Depth Ratios by
Channel Type

(utilize Rosgen type and
range given if
applicable)

Width/depth ratios and
channel types within
natural ranges and site
potential

Width/depth ratios and channel
types are well outside of historic
ranges and/or site potential

Expected range of
bankfull width/depth
ratios and channel type

Rosgen Type
A E G
B,C,F

D

W/D Ratio
<12
12-30
>40

Streambank Condition®

<10% unstable banks
(lineal streambank
distance)

10-20% unstable
banks (lineal
streambank

distance)

>20% unstable banks (lineal
streambank distance)

1 Large Woody Debris numeric are not applicable in meadow reaches. For this survey a meadow reach can be defined as an area
where there is no local recruitment of LWD.
2 pool Development numeric are applicable to 3 order or larger streams.
3 Area is defined by habitat length.
4 All pool habitats in the San Antonio Creek survey have a residual depth of greater than or equal to 1 foot. Exclusive quality pools

are related to a surveyor error and this parameter is excluded from analysis.

* Streambank Condition numeric are not applicable in reaches with > 4% gradient

Once the historical analysis is completed, in-stream survey data is collected to provide an
overview of the current condition of a stream. Survey data produces a “snapshot” in time
of the stream’s habitat condition and the factors that are affecting it. Survey information
can be used to identify both degraded sections as well as ideal areas to be used as a
reference or model for other similar sections of stream. Another goal of the survey
information includes the identification of potential fish passage barrier sites to link
isolated populations of native fish. By combining the historical and current information
pertaining to a stream, management options can be more clearly identified, which is the
goal of this document.



BASIN SUMMARY

Table 2. Stream Summary Table for San Antonio Creek.

LOCATION:
County: Sandoval
Forest: Santa Fe National Forest
District: Jemez Ranger District
Drainage: San Antonio Creek
Tributary to: Jemez River
Mouth Location: T19N, R3E, S32
WATERSHED:
HUC Code": 1302020202
Watershed Area: 67,452 acres 105 square miles
Stream Order: 5
Stream Length: 161,568 feet®  30.6 miles’

AQUATIC BIOTA:

Fish Species: rainbow trout, brown trout, Rio Grande sucker, and longnose dace

Amphibian Species: tiger salamander, Jemez Mountain salamander, western toad,
leopard frog, and chorus frog

THydrologic Unit Code used to identify watersheds.
“stream length includes both surveyed and un-surveyed private land.

EXECUTIVE SUMMARY

San Antonio Creek is a 5™ order stream originating from springs in Valle Toledo of the
(VCNP), on the Jemez Springs Ranger District of the Santa Fe National Forest (Forest) in
Sandoval County. Fisheries populations are present from the mouth (T19N, R3E, Sec.32)
at 6,755 feet to the headwaters at 8,760 feet. The San Antonio Creek drains the area
between East Fork of the Jemez River and Rio Cebolla. The watershed contains 67,452
acres (105 square miles), with a variety of landowners including the Forest, VCNP, and a
number of private individuals. From the mouth of San Antonio Creek up to the town of
La Cueva is exclusively Forest land. Near La Cueva, several sections of private land are
interspersed with the Forest land. From the end of the private land to the VCNP
boundary is Forest land. From the boundary to the headwaters is VCNP land.

San Antonio Creek is divided into 11 reaches, each reach containing similar habitat
characteristics. Reach divisions are based on stream and valley morphology, dramatic
changes in stream flow, impoundments, land ownership boundaries, or other changes,
which have significant impacts on stream habitat characteristics. Reaches are numbered
from the mouth up in progressive order related to the movement of the survey (see Table
3).

The average gradient of San Antonio Creek is 1.3%. When evaluated reach by reach the
gradient ranged from 0.1% in Reach 7 to 4.9% in the first reach (see Table 9).

Geologically, San Antonio Creek flows through areas associated with the Jemez
Mountains’ volcanic origin. Rock in this area is igneous and includes pumice and tuff,
which are very soft and form highly erosive soils. Excessive fine sediment loads and
high turbidity are encountered in San Antonio Creek, exacerbated by historic and current
grazing practices, human disturbance related to recreation and historic timber




management, as well as road encroachment and runoff from highway, Forest and VCNP
road systems.

Table 3. Description and length of reaches on San Antonio Creek.

Reach River Miles Landmark at Beginning and End Land Owner

1 0.0t0 3.3 Mouth to NM Highway 4 crossing. Forest

2 3.3t03.8 NM Highway 4 crossing to private Forest and private land
land boundary at Hidden Valley
Road

3 3.81t03.9 Hidden Valley Road to pond at south | Private land-Not Surveyed
end of Sheen Estates

4 39to5.4 Pond at south end of Sheen Estates | Santa Fe National Forest and
to NM Highway 126 crossing private land

5 5.4109.6 NM Highway 126 crossing to San Santa Fe National Forest and
Antonio Hot Springs private land

6 9.6t012.0 San Antonio Hot Springs to VCNP Santa Fe National Forest
boundary

7 12.0to 13.4 | VCNP boundary to unnamed VCNP
tributary on left bank one straight
line mile from west edge of VCNP

8 13.4t025.4 Unnamed tributary on left bank to VCNP
Confluence of Rito de los Indios

9 25.4 to 26.6 Confluence of Rito de los Indios to VCNP
Pipeline Road crossing in west end
of Valle Toledo

10 26.6 to 28.8 Pipeline Road crossing in west end VCNP
of Valle Toledo to artesian well
creating tributary 48

11 28.8t0 30.5 | Tributary 48 on left bank to end of VCNP

water at east end of Valle Toledo

Stream flow in San Antonio Creek fluctuates between the high flow events in the spring
and late summer to low flow in the mid summer. Spring high flow events originate from
snow runoff and vary with the previous winter’s snow pack. The snow pack of 2002 was
unusually low and related to drought conditions that reduced the intensity of the spring
runoff. The late summer high flow events are related to monsoon weather patterns,
which typically develop in July and August. The flow related to monsoon events is not
as severe as the spring runoff.

Water diversions from San Antonio Creek include one (1) irrigation ditch and one (1)
pond. The ditch near San Antonio Campground diverts approximately half of the stream
flow to the left bank. The human constructed pond is constantly fed by a negligible
quantity of water from San Antonio Creek in Reach 4 (La Cueva).

Water quality in San Antonio Creek has been monitored at two sites by NMED. The
sites were located at the mouth of San Antonio Creek and just above San Antonio
Campground. Monitoring occurred between April 20", 1998 and March 25", 1999.
Water quality at the two sites was generally in accordance with standards. Both locations
had the same results when compared to water quality standards. At both sites, turbidity
exceeded standards twice during spring runoff and once in the fall. Total organic carbon
(TOC) exceeded standards once in the fall at each site and could be attributed to
decomposing deciduous vegetation (NMED 2001).




Habitat Characteristics

San Antonio Creek’s 30.5 stream miles (161,004 feet) is divided into 492 Natural
Sequence Order habitat units (NSOs). 135 pool habitats comprise 6.9% of San Antonio
Creek’s stream habitat. Riffles comprised of 208 habitat units, the majority of stream
habitat (see Table 4). Tributaries are not considered stream habitat, since they are outside
of the mainstem and are thus excluded from the stream habitat analysis.

A pool-to-riffle ratio provides information on the relative amount of habitat types.
Several means can be utilized to calculate this ratio including number of habitats, length
in feet, or volume in cubic feet. The pool:riffle ratio by number of habitats is 1:1.5, the
same ratio by length of habitat is 1:13.0. When calculating volume, assumptions were
made about the shape of riffle and pool habitats. Riffle habitats were estimated as
rectangles and pool habitats as half-spheres. The pool to riffle volume ratio is 1:1.7. A
higher volume to length ratio is found in pools due to habitat shape. In any
representation, the riffle habitat is much greater than pool habitat.

Table 4. Stream survey summary for San Antonio Creek.

Habitat Type Numper of TotaI_Stream Stream Length* | Stream Habitat** Fupr:gtri)g:i)ag
Habitats Habitat (ft) (%) (%) Indicators
Pool 135 11,464 7.2 >30%

Riffle 208 149,223 92.7 89.2 -
Culvert 4 235 0.1 0.1 -
Tributary 51 - - - -
Falls 4 54 0 0 -
Side Channel 89 6,292 NA 3.8 -
Total 492 167,268 100.0 100.0 -

*Percent Stream Length calculated with only riffle, pool, culvert, and falls habitat types.

**Percent Stream Habitat calculated using all stream habitat types except tributary.

When compared to the matrix of factors and indicators of stream health condition for
historic and occupied Rio Grande Cutthroat trout streams, San Antonio Creek contains
not properly functioning, and properly functioning characteristics (see Table 5). The
parameters that are not properly functioning include water temperature, relative
sediment content in riffles, the density of large woody debris (LWD), and pool
development, and width-to-depth ratio. Properly functioning characteristics include
stream bank condition.

Water temperature is a crucial parameter for fish health and development. Five stream
temperature stations were strategically placed along the length of San Antonio Creek.
The stations recorded water temperatures every four hours between June 11" and
November 24™ 2002. The water temperature data was compared to both Forest and
NMED standards. The Forest standards classified San Antonio Creek as not properly
functioning for salmonid development at all sites except station 5 located near the
headwaters. The NMED standards classified two of the five sites as not properly
functioning for water quality. Mitigating human-caused elevated stream temperatures
should be a focus in the management of San Antonio Creek.



Table 5. Stream Conditions on San Antonio Creek

Factors Indicators SEli A”t°!‘!° CrEEk
Conditions
Site 1) Battleship: At Risk
Temperature Site 3) Campground: At Risk

Water Quality 3 Day Average

Site 5) Rito de los Indios: At
Risk

Salmonid
Development

Temperature
7 Day Average

Riffle Sediment
Large Woody Debris
Pool Development

Habitat
Characteristics

Pool Quality

Not analyzed due to surveyor
error

Channel Condition Stream Bank

and Dynamics Condition
Width-to-Depth Ratio
Red= Not Properly Functioning = At Risk

Riffle substrate content is important to the reproductive success of fish. The space
between gravel in riffle habitat is crucial for spawning and fish development. Fine
sediment fills in the space between gravel substrates and eliminates spawning habitat.
The relative quantity of fine sediment in San Antonio Creek is not properly functioning
by matrix standards. Riffle sediment content was 29.9% (see Table 6).

Table 6. Summary of Habitat and Substrate Percentages for Riffles in San Antonio Creek.

Riffle Habitat Summary

Avg. Max. Depth

# of Riffles | Avg. Length Avg. Width Avg. Depth

Entire River 208 717.4 12.2 1.0 2.2

Substrate Summary

Gravel (%) Cobble (%)

Boulder (%) Bedrock (%)

Total (%)

Entire River

29.7 23.0

14.4 3.0

100.0

Properly

Functioning
Indicators

Pool habitat is important over wintering, resting, and feeding habitat for fish. Pool
habitat is evaluated by both quality (or residual depth) and area of pool habitat (by
length). Pool quality in San Antonio Creek could not be analyzed due to surveyor error
(surveyor’s assumed the definition of a pool to be that a pool had to have a residual depth
greater than 1.0”). While this did include lowering the number of overall pool volume
calculated in the survey, pools with residual depth less than one foot are by nature filling
in and would result in small volumes which would be negligible for the overall pool
volume matrix. The relative pool habitat volume is not properly functioning. Pool
habitat is 6.9%, well below the >30% standard (see Table 4).



Table 7. Summary of Pool Habitat and the related substrate in San Antonio Creek.

Pool Habitat Summary

Number Number Number
of Pools | Pools w/ of = Ofl
Number Avg. Avg. Avg. Avg. Avg. Pools w/ Residual Pools 00is
Area of Pool . Max Residual per . w/
. Lengt Width PTC : Residual Depth w/ Max.
Habitats Depth Depth Mile e Max.
Depth >1'/Mile Depth Depth
>1 >3 | >3uMile
Entire 135 849 | 196 | 31 | 07 2.4 4.4 135 4.4 24 0.8
River
Properly
Functioning >1.0'
Indicators
Substrate Summary
Sand Gravel Boulder | Bedrock
Area Cobble (% Total (%
@) | (%) | o | @) (%)
Entire
. 56.3 17.6 10.7 12.2 3.2 100.0
River

"Pool quality properly functioning indicator not analyzed for San Antonio Creek due to surveyor error

Large woody debris has been related to habitat complexity and the health of fish
populations in stream habitats (Fausch and Northcote 1992). Large woody debris
density is not properly functioning in San Antonio Creek. The number of pieces of
LWD per mile in non-meadow reaches is 0.2, far below the >30 pieces per mile standard
(see Table 8). The total number of LWD in San Antonio creek is 105 pieces (medium
and large). Increasing large woody debris density should be a focus in the management
of San Antonio Creek. Increasing LWD would also improve other degraded factors in
the stream habitat including pool development and sediment deposition in riffles.

Each reach is defined by Rosgen stream classifications. Each stream class has an

expected natural bankfull width:depth ratio which is related to how the stream should
react to its valley formation (Rosgen and Silvey 1998). The properly functioning

indicator is determined by the reaches classification, so each reach is evaluated separately
for the bankfull width:depth ratio. San Antonio Creek contains both properly
functioning and not properly functioning reaches for width:depth ratio. Reaches 1, 6, 8
and 11 are not properly functioning
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Reach by Reach Comparison

San Antonio Creek contains eleven reaches that expressed of variety of conditions based
on local and upstream influences. The following attributes were not properly

functioning in at least one reach: Pool habitat, LWD per mile, stream temperature,

bankfull width:depth ratio and unstable banks. No surveyed reaches are properly
functioning in all categories (see Table 9).

Photo 1. Reach 6, NSO 312, R125. Long riffle habitat and bank instability (5 Aug 2002).

The quantity of pool habitat is of concern in all reaches except Reach 2 (34.1%). The
relative quantity of pool habitat in reaches that are not properly functioning in San
Antonio Creek range from 0.4% in Reach 10 to 13.6% in Reach 7 (see Table 9). Reach
11 is excluded from analysis due to its small size. All reaches that are not properly
functioning for quantity of pool habitat are far below the matrix standard.

Table 9. Reach characteristics summaries for San Antonio Creek.

. Side . . Bankfull
Total . Rosgen Pool Riffle Dominant Dominant LWD .
Reach Length Ot e Char?nel Habitat Habitat Channel Substrate Substrate Per CHE iy Ulsizhliz
(mi) &) Type %) (%) Habitat | 5 '5001s | in Riffles | Mile | . t© SRS

(%) Depth (%)
1 3.3 4.9 A2 81.8 9.3 Sand/Silt Boulder 12:1 6.83
2 0.5 0.8 C3 60.5 4.8 Sand/Silt Cobble 21:1 2.8

8 0.1 1.8 Private Land Not Surveyed
4 15 1.0 B3 89.2 3.8 Sand/Silt Cobble 21.6:1 3.1
5 4.3 2.1 C3 81.5 9.1 Sand/Silt Cobble 14.3:1 8.1
6 2.5 0.9 E5 92.5 0.0 Sand/Silt Sand/Silt 1.6 11.1
7 1.5 0.1 E4 84.8 1.6 Sand/Silt Gravel 0.0 4:1 5.8
8 12.0 0.3 E4 96.0 1.3 Sand/Silt Gravel 0.1" 7:1 1.9
9 1.2 0.5 E5 94.3 0.3 Sand/Silt Sand/Gravel | 0.0 8:1 5.3
10 2.2 0.5 E5 99.1 0.5 Sand/Silt Sand/Silt 0.0" 6:1 10.2
11 1.7 1.4 E5 99.0 0.2 Sand/Gravel Sand/Silt 0.0 1:1 7.4
ER?\t/'erf 30.5 1.25 89.2 3.8 Sand/Silt | Sand/Gravel 10:1 5.0

AE,G:
Properly <12
Functioning >30 - - - >30 B,C,F: <10
Indicators 12-30
D: >40
Red= Not Properly Functioning = At Risk

! LWD/Mile criteria are not applicable in meadow reaches.
2 Pool development is not applicable in stream segments smaller than 3" order
3 Streambank condition is not applicable in reaches with >4% gradient

In all reaches, except those classified as a meadow, LWD density is not properly
functioning. Meadow reaches are defined as containing no local natural recruitment of
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LWD and are excluded from density analysis. In non-meadow reaches, LWD density
ranges from 0.0 pieces per mile in Reach 2 to 17.0 in Reach 5. All analyzed reaches are
far below the greater than 30 pieces per mile standard.

The bankfull width:depth ratio is not properly functioning in Reach 6 and is at risk in
Reach 1 (see Table 9). The bankfull width:depth ratio in each reach is compared to the
expected range for its related Rosgen stream type. Reach 1 and 6 should be verified with
further analysis to determine cause.

Two of the 10 surveyed reaches are at risk for length of unstable banks. Reach 6
(11.1%) and 10 (10.2%) are at risk (see Table 9).  The remaining reaches are properly
functioning.

Tributaries

Fifty (50) tributaries in the form of seep, spring, and stream habitats contributed surface
flow to San Antonio Creek during the survey. USGS 1:24000 Quadrangle Maps (1977)
identify four perennial tributaries to San Antonio Creek, of which three have official
names: Sulphur Creek, San Luis Creek and Rito de los Indios. Of these mapped
tributaries only Rito de los Indios contributed more than 5% to the flow of San Antonio
Creek (Table 10). Nine tributaries contributed more than 5% of the flow at the time of
the survey. Temperatures of the nine (9) major tributaries ranged from 46° F near the
headwaters to 74°F in an artesian well in Valle Toledo.

Photo 2. Reach 8, NSO 388, T29. San Luis Creek entering San Antonio Creek on the left bank (13 Aug 2002).

Thirty-nine (39) tributaries contributed 5% flow or less and one the flow of one tributary
was not identified (see Appendix A, Table 3). Temperatures of the thirty-nine tributaries
ranged from 55° F in a spring in Reach 5 to 100° in a spring originating in San Antonio
Hot Springs. Sulfur Creek contributed no flow at the time of survey, but was classified as
a tributary due to pooled water upstream of the confluence with San Antonio Creek.
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Table 10. Summary of tributaries contributing more than 5% to the flow of San Antonio Creek.

Location Habitat Percent Tributary | Stream
Habitat | Bank Name +« | Time Temp Temp Comments
Reach Type Flow of oF
Number (°F) (°F)
1 T1 Right NA NA 15 1252 73 NA NA
8 T33 | Right | Stream | NA | 5-10 | NA NA na | Steam flows out of
Valle Santa Rosa
. Enters stream
Rito between Valle San
8 T37 Left | Stream | de los 15 1335 56 NA ;
. Antonio and Valle
Indios
Toledo
Springs flowing out of
. rock enter stream in
9 T41 Left Spring NA 10 1245 57 57 an approx. 100 foot
area
10 T44 Right | Spring NA 10-15 NA NA NA NA
Source is artesian
10 T48 Left NA NA 65 1420 60 NA Well in Valle Toledo
11 T49 Left NA NA 15 1440 74 70 Source Is artesian
well in Valle Toledo
11 T50 | Right | NA NA 15 | 1535 64 66 Sourcev:lseﬁ”es'a”
Enters stream 600
11 T51 Right | Spring NA 40 1425 46 54 feet downstream from
end of stream

*Percent flow is a visual estimate by the surveyors and therefore should not be considered an exact measurement.

Stream Flow

San Antonio Creek’s headwaters in Valle Toledo are fed by numerous springs and
artesian wells. Springs and artesian wells provide a constant water source and have a
moderating effect on stream temperatures. Peak flows are governed by spring snowmelt,
typically spiking between late May and early June. Smaller increases in flow occur after
heavy precipitation events associated with the summer monsoon weather pattern (July
through September). However, the past few years the region has experienced a drought,
creating unusually low flows. The summer of 2002 was also unusually dry, leaving many

rivers in the Jemez Mountains dry (FS files).

Flow was measured utilizing a Swoffer flow meter on July 11" 2002 in Reach 1, River
Mile 0. The flow was taken at the mouth of San Antonio Creek in a straight section of
riffle with as few flow restricting obstacles (boulders, logs, etc.) as possible. A transect
was created and divided into 24 equally spaced sections. At each section flow was taken
at 60% of the depth in twenty-second intervals. The average flow is recorded from each
section and related to area to calculate stream flow. San Antonio Creek flow on July 11"
was 11.08 cubic feet per second (CFS).

Stream flow at the mouth of San Antonio Creek was also collected by the United States
Geological Survey. On December 16, 1997 the stream flow was 10 CFS. On April 23,
1998 the flow was 42 CFS almost four times the flow on June 26", 2002 (FS Files).

One irrigation ditch located near San Antonio Campground diverts water from the creek.
Approximately half the flow of a large side channel is diverted into the ditch off of the
left bank. This ditch is not identifiable on Seven Springs quadrangle map (USGS) but is
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used annually during irrigation season to water fields on private land in La Cueva.
A human constructed pond is constantly fed by negligible quantities of water from San

Antonio Creek. This pond is on private land at the very beginning of Reach 4. Overflow
from the pond runs out of a PVC tube and back into the stream.

Water Temperature

Water temperature is a key component of water quality in a stream environment.
Combinations of multiple factors determine water temperature regimes in stream habitats.
Solar radiation, air temperature, riparian vegetation cover, ground water, stream
discharge, channel shape, stream orientation, and climate are some of the environmental
factors that influence water temperature. Many chemical and biological processes
depend on specific temperatures. Temperature can help determine the suitability of
waters for aquatic species such as Rio Grande cutthroat trout (RGCT).

Photo 3. Reach 8. M. Andre in San Antonio Creek at mouth of Santa Rosa Creek (14 Aug
2002).

Fish growth, health, and reproduction are affected by water temperature. Fish are very
sensitive to water temperature due to temperature specific enzymes. As water
temperature increases, so does fish performance. Although fish have increased
performance with temperature, they also approach a lethal limit. No lethal temperature
information is currently available for RGCT. Another high elevation, arid cutthroat
subspecies Lahontan cutthroat trout (Oncorhynchus clarki henshawi) indicated an upper
limit for growth and long-term survival is somewhere between 71.6 and 73.4 °F. These
temperature limits were based on optimal conditions with high food availability and good
water quality, not taking into account the other stressors that may exist in stream
environments. It is possible that the actual lethal limits are lower due to water chemistry
and other environmental factors (Dunham 1999).

Cutthroat trout reproduction is affected by temperature. Smith et al (1983) compared egg

quality of cutthroat trout in a variety of water temperatures. Eggs in cold water were
expelled easily and were in good condition. In warm water the eggs were expelled with
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difficulty, were cloudy or opaque and often broken. Eggs spawned from two-year-old
adults exhibited 74% viability in coldwater while in warm water only 6.9%.

Forest standards (noted as SFNF in Figure 2) are based on seven-day average maximum
temperatures and are stricter than the NMED standards. While it is stricter, the Forest
standard is more in line with approaches taken by U.S. Fish and Wildlife Service and
NOAA Fisheries across the western United States. It also allows the SFNF to be more
pro-active in improving watershed conditions for native fish as well as ameliorating
impairments to water quality before a stream is listed as impaired on the 303(d) list.

NMED standards are based on three-day average maximum temperatures (see Table 11).
Forest temperature standards are derived from research done on inland cutthroat trout and
salmonid development. NMED standards are based on the Clean Water Act and Total
Maximum Daily Loads mandate for water quality standards but are defined by needs for
a successful coldwater fishery. Data between June 1% and September 30" is used for
maximum water temperature standards analysis to identify high temperatures that occur
in summer months (see Appendix A, Figure 1).

Water temperature in San Antonio Creek was monitored between June 11" and
November 24™ 2002. Tidbit thermographs, small temperature recording devices, were
strategically placed at five locations in San Antonio Creek. Thermographs recorded
temperatures at four-hour intervals for the duration of their time in the creek. Data
collected by thermographs was exported to Microsoft Excel 2000 for analysis and
comparison to water quality standards.

Table 11: SFNF and NMED Water Quality Temperature Standards.

Water Temperature Standards Properl_y At Risk hlot Pr_op(_erly
Functioning Functioning

SENF 7-Day Average Max. <64 °F 64 to 70 °F >70°F

NMED 3-Day Average Max. <68 °F 68 to <73.4 °F >73.4°F

Five (5) temperature monitoring stations were established on San Antonio Creek. The
stations were not moved for the duration of the monitoring period. The first station was
placed at the mouth, just above the confluence with East Fork Jemez River (Reach 1,
River Mile 0.0). Upstream, La Cueva Station is located behind La Cueva Lodge near the
junction of Highway 4 and 126 (Reach 2, River Mile 3.8). La Cueva Station was placed
immediately downstream from a section of private land that encompasses San Antonio
Creek. The third station, Campground, was located at San Antonio Campground off
Highway 126 (Reach 4, River Mile 5.3). Station four, VCNP Boundary, was located at
the Valles Caldera National Preserve boundary (Reach 7, River Mile 12.1). The final
station, Rito de los Indios, was placed immediately downstream of Rito de los Indios
confluence near the headwaters of San Antonio Creek (Reach 8, River Mile 25.3).

Data collected from the five (5) thermograph stations is compared to Forest and New
Mexico Environment Department (NMED) Water Quality Standards for temperature.
Both standards classify water temperature as properly functioning (PF), at risk, or not
properly functioning (NPF), but with different requirements (see Table 11).

When Forest standards are applied, four out of the five stations were NPF. Rito de los
Indios station was the only section functioning at risk. The VCNP Boundary station had
the most NPF days, indicating significant warming occurred above this site in the Valles
Caldera National Preserve (VCNP). NPF days then decreased to the Campground station
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as the river passed through Forest land. Temperatures again increase at the La Cueva
Station as the river passes through private land. Finally, temperatures decrease at the
Battleship station, again on Forest land (see Figure 2). All of the stations with days
exceeding the NPF standard must be mitigated for survival of coldwater fish populations.

Classification of Thermograph Data by SFNF Water
Temperature Standards
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Figure 2. A comparison of not properly functioning, at risk, and properly functioning days at five thermograph sites in
San Antonio Creek between June 11" and September 30", 2002. Water temperature categories defined by SFNF Water
Quality Temperature Standards are based on a seven-day average maximum.

Two stations recorded NPF days when classified by NMED standards: VCNP Boundary
and La Cueva. (see Figure 3). Under both Forest and NMED standards, the VCNP
Boundary and La Cueva stations exceeded NPF standards the most of the five stations.
Factors creating the elevated temperatures at these stations must be mitigated to insure
the viability of coldwater fish populations.

Two main factors influence temperatures at the Rito de los Indios site. The station is
located near the headwaters with little time for solar warming. Fifteen tributaries enter
San Antonio Creek between the headwaters and Rito de los Indios. Many of these
tributaries are springs, which moderate stream temperatures during hot summer months.

Factors affecting the increasing temperatures between Rito de los Indios and the VCNP
Boundary stations are solar warming, stream widening caused by bank instability, valley
morphology and tributaries. The highly sinuous and low gradient wide valley
morphology between Rito de los Indios creates an opportunity for solar warming. Solar
warming is compounded by the lack of shade provided by riparian vegetation, collapsing
undercut banks, and a wide and shallow channel shape. Several road crossings decrease
stream depth and increase wetted width, exacerbating solar warming. Fifteen tributaries
enter San Antonio Creek between the two stations. Two tributaries contribute more than
an estimated 5% of the main channel flow and had properly functioning temperatures at
the time of survey. Other tributaries ranged between PF and NPF temperatures with one
hot spring. The hot spring contributed less than 5% of the flow at 100°F (8/13/2002 at
12:30) (see Appendix A, Table 3).
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under both the Forest and NMED standards (see Figures 2 and 3), but still remains not
properly functioning under the Forest standard. Several factors contribute to the
temperature decrease at the Campground station including a change in valley
morphology, gradient and riparian vegetation. The valley morphology between the
VCNP Boundary Station and the Campground Station becomes more confined allowing
less solar contact. The riparian community shifts to include shade-providing vegetation
and further decreases the sun’s contact with San Antonio Creek. Although temperatures
generally decrease through this section, several natural and human-caused warming
factors influence water temperatures between the VCNP Boundary and the Campground.
Factors that increase water temperatures and affect this section of stream include San
Antonio Hot Springs, high human use and its impacts, grazing and previous
anthropogenic stream modifications. San Antonio Hot Springs increased local San
Antonio Creek’s water temperatures by 2°F as determined by grab temperature samples
collected at the time of survey. Heavy recreational use in this area and at San Antonio
Campground increase erosion and sediment inputs to San Antonio Creek, which also lead
to increased water temperatures. Areas of stock grazing, which contribute to decreased
bank stability, had collapsed undercut banks and decreased riparian vegetation. Aside
from these warming influences, the overall stream temperature decreases between VCNP
Boundary and the Campground stations.

Only 1.5 miles separate the La Cueva and Campground stations, but there is a significant
increase in temperature, listing this section as not properly functioning for both
standards. This section of river is entirely private except for a few hundred feet managed
by Forest Service. Visual observations of land use and habitat measurements of San
Antonio Creek noted heavy grazing, stream modifications, loss of woody vegetation, and
unstable banks. Excessive grazing can have degrading effects on stream habitat resulting
in increased stream temperatures. Stream modifications, unless performed properly, can
also degrade stream habitat and increase temperatures.

Stream temperatures decrease over the last four miles to Battleship. The valley
morphology becomes confined, minimizing solar radiation. There is some natural
influence related to Spence Hot Springs. Stream temperatures would likely improve if
upstream conditions were improved.
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To exemplify the temperature exchange over varying management regimes and valley
forms, temperatures on July 19" from the headwaters down to the mouth were analyzed.
Generally, temperatures show an increasing trend when progressing downstream with a
peak at the La Cueva and VCNP Boundary stations. The peak at the La Cueva station is
by far the most significant with a 3.5°F increase in 1.5 miles (see Figure 4).

Max temperatures at five thermograph stations in San
Antonio Creek on July 19th, 2002
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Figure 4. Max temperatures at the five thermograph stations in San Antonio Creek, on July 19", 2002. Stations are
listed from left (Rito de los Indios) to right (Battleship) and demonstrate stream temperature changes with distance
between stations.

Diurnal or daily high and low temperature fluctuations are analyzed from the
thermograph stations. On July 19", 2002, a particularly warm day, diurnal fluctuations
ranged from 13.1°F at the Battleship station to 18.4°F at La Cueva.

Riparian Vegetation

Riparian vegetation is located on both banks of streams and rivers. Riparian areas serve
many important functions including water purification, storage, erosion reduction and
more. Riparian vegetation removes toxins from the water column and improves water
quality. Riparian vegetation also stores water in the stream banks increasing available
water and stream flow duration. Stream side vegetation also improves stream bank
stability and reduces erosion and its associated fined sediment inputs (Brodie 1996).
Riparian vegetation is important in maintaining a healthy fish population in San Antonio
Creek.

The riparian vegetation is not consistent for the entire length of the stream. Three distinct
riparian environments exist between the mouth and headwaters of San Antonio Creek.
Reach 1 has a unique riparian habitat with high diversity. Alder, willow, locust and
dogwood are the primary woody streamside vegetation, while water hemlock, grasses,
and sedges dominate the herbaceous vegetation. From Reach 2 through 5 the diversity of
vegetation decreases. Streamside woody vegetation is primarily comprised of alder and
willow, while the herbaceous vegetation is mostly grasses, sedges, horsetail, and rushes
(though overall quantity of herbaceous vegetation are severely decreased). From Reach 6
through 11, woody vegetation dramatically decreases, while herbaceous riparian
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vegetation diversity increases. The only woody vegetation is an occasional patch of
cinquefoil. The majority of streamside herbaceous vegetation is sedges, rushes, grasses,
buttercups, sorrel, flea bane, dandelion, yarrow, thistle, horsetail (in wetter areas), hair
bell, heal all, clover, spearmint, sunflowers, and scarlet Gila. Aquatic vegetation —
potomogeten, elodea, coontail, and algae — were present in the entire stream, but
increases in the upper reaches.

Photo 4. Stream surveyor in Reach 8 with the high concentration of aquatic vegetation typical of the upper reaches of San
Antonio Creek (12 August 2002).

Beaver Activity

Beaver activity is heavy through San Antonio Creek’s middle reaches. Beaver dams
along San Antonio Creek are constructed from streamside alder and willow. Many
effective dams back up the creek, creating large pools. The largest pools expand river
width enough to drown upstream woody vegetation, which are eventually added to the
dam. Beaver activity along the San Antonio is currently limited to Reaches 2, 4 and 5,
with the highest density of beaver complexes being in Reach 4. These reaches are all
prime beaver habitat due to their relatively low gradient and large amounts of woody
riparian vegetation (willow and alder).

Some evidence suggests that historically beaver activity extended farther than its current
range. The valleys within the VCNP currently lack woody riparian vegetation, a feature
required for beaver occupation (Olson 1994). It continues to be debated whether VCNP
historically contained woody riparian vegetation. The current lack of woody riparian
vegetation could be a natural feature of the valleys or a result of intensive grazing.
During the survey, a beaver skull was discovered near the river in a valley of the VCNP,
providing evidence of their possible historic range. In 2001, the National Riparian Team
found a small Bebb’s willow plant in a neighboring valley within the caldera, Valle
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Jaramillo. Beaver’s dependence on woody vegetation within 100 feet of the stream
(Allen 1983, Belovsky 1984) creates the possibility that at some point woody riparian
vegetation did exist in the valleys.

Photo 5. S. Adams with a beaver dam creating pool habitat in Reach 2 (17 July 2002).

While the beaver’s role in a watershed has been misunderstood by the public, land
managers and biologists, studies over the last few decades conclude that beaver are a
critical component to increasing stream integrity as well as biotic productivity within the
stream and floodplain. Beaver dams were methodically removed from streams on public
land until recently (FS Files).

Beavers have many influences on stream systems, surrounding riparian vegetation, and
fisheries populations. Beaver caused stream impacts are considered to be generally
beneficial to trout habitat and an asset to stream systems.

Beaver activity and its associated ponds have many affects on stream water quality, most
of which are considered beneficial to trout habitat. The decreased stream velocity that
occurs in pool habitat, such as beaver dams, decreases the waters ability to carry sediment
suspended in the water column. Suspended sediment tends to settle into a pond’s
substrate, creating a sink for stream sediment and reducing turbidity. Sediment transport
has been reduced by as much as ninety percent in studied streams (Olson 1994).
Nitrogen and phosphorus containing sediments also settle, making beaver ponds a
nutrient sink for a stream system. The storage of nutrient laden soil in sediment reduces
eutrophication in nutrient rich systems. In low nutrient systems, such as headwater
streams, the nutrient storage in pond sediment creates a time-release system increasing
productivity. After the beaver leaves an area and the pond drains, the nutrient rich soil is
utilized by riparian vegetation to produce dense riparian areas.

Decreased water velocity caused by beaver ponds alters the carbon cycle of streams.
Reduced water velocity combined with increased water temperatures allows
macroinvertebrates and bacteria to break down organic matter (leaves and wood) at a
faster rate, creating dense macroinvertebrate populations. The breakdown converts
organic matter to sediment and in some cases methane gas. The increased bacterial
action reduces dissolved oxygen levels within the ponds and immediately downstream.
The decreased velocity combined with increased width and overall surface area of the
beaver ponds increases stream temperatures. The reduced concentration of dissolved
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oxygen and increased temperatures usually does not reach levels of concern for trout in
Rocky Mountain streams (Olson 1994).

Beaver activity also has an affect on the riparian vegetation within proximity of the
ponds, as well as the water table. Beaver activity increases the surface area of ponds by
several hundred times, which is highly influential on the surrounding riparian vegetation
(see Photo 6). The increased surface area allows for storage of water in the banks and
floodplain. The storage of water in the soil and floodplain increases the water table and
stores water for times of low flow. During late summer low flow conditions, water stored
in the banks provides cool water to moderate flow and extreme temperatures (Parker et
al. 1985).

Photo 6. The effects of a beaver dam in Reach 4 on the wetted width and riparian
vegetation of San Antonio Creek (18 July 2002).

While storing water, beaver dams also reduce extreme flows and related disturbance.
The dams moderate flow during flood periods. This moderation reduces bank erosion
related to flood events, improving bank stability in downstream areas (Olson 1994).

Beavers consume large quantities of riparian vegetation or woody supplies in their diet,
as well as for the construction and maintenance of their habitat. Consumption rates for
beaver populations are higher than the regeneration rates of riparian vegetation. Beaver
tend to occupy an area until the surrounding supplies are consumed and then move on to
a new section of river within or outside of the watershed. Once a beaver leaves, high
nutrient content in the area allows for fast regeneration of consumed riparian vegetation.
Over time, the area will regenerate and be ready for a beaver to return in future years
(DeByle 1985).

Beavers generally improve trout habitat. Cutthroat trout in Rocky Mountain streams tend
to be most abundant in streams with beaver ponds and are generally absent in streams
with only abandoned ponds. Beavers do several things for fisheries habitat: provide a
food source, moderate stream temperatures, as well as increase habitat volume and over
wintering habitat. Trout biomass and individual size increases with the presence of
beaver dams. One possible explanation is high density of macroinvertebrates involved in
the decomposition of organic matter and consumption of bacteria. Macroinvertebrates

are a key food source for many trout, including RGCT. Increased pool volume, a vital
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habitat feature for trout, could also contribute to the correlation of healthy fish
populations and beaver ponds. Over wintering habitat is also provided by the deep pools
created by some ponds. The deeper pools become a refuge for fish when riffle habitat is
frozen and can determine the carrying capacity of a stream. Flow and water temperature,
moderating affects that are caused by increased water tables, provide cool water to the
stream during low flow conditions. This could further increase the fish population
carrying capacity of the stream (Olson 1994).

Forest Service projects over the last 20 years attempted to extricate species that caused
undesirable impacts on fish habitat. In San Antonio Creek, projects focused on the
removal of beaver dams through the use of dynamite (T. Moseley, personal
communication 2001). Beavers have diverse effects on stream environments and the
extreme nature of these impacts was thought to disrupt the stability of stream systems.
Luckily, the projects focused on the removal of beavers were not completely successful
and a beaver population still exists in San Antonio Creek.

Fisheries

Fish species native to San Antonio Creek drainage include Rio Grande cutthroat trout
(Oncorhynchus clarki virginalis) (RGCT), Rio Grande sucker (Catastomus plebius), Rio
Grande chub (Gila pandora), and longnose dace (Rhinichthys cataractae). RGCT is the
only native species not currently found in San Antonio Creek. While white sucker
(Catostomus commersoni) is native to New Mexico, it is not native to Jemez Headwaters
Watershed. White suckers have expanded their range in recent years due to habitat
degradation and predation on native species as well as stocking practices in private
ponds, all of which has assisted in decreasing native sucker populations. Further studies
need to be conducted to determine if this new finding of white sucker is valid. Due to
extensive stocking, German brown trout (Salmo trutta) and rainbow trout (Oncorhynchus
mykiss) now take the place of native trout in San Antonio Creek (see Table 12).

Table 12. Fish Distribution in San Antonio Creek determined by evaluation of four snorkel sections
(comprising 2800 meters of stream) in 2001 and 2002 and visual observations during stream survey.
Snorkel sections were set up in Reaches 4, 5, 7, 8 and 9.

Fish Species ‘Native/Non-Native

Distribution by Reach

German brown trout Non-Native 1 through 11
Rainbow trout Non-Native 1 through 5*
Long-nosed dace Native 1 through 11
Rio Grande sucker Native 1 through 5*
White sucker Invasive 1 through 4
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Photo 7. Native Rio Grande cutthroat trout, a FS sensitive species.

Rainbow trout will freely hybridize with RGCT and threaten genetic purity of native
populations (Sublette et al. 1990). Conflicts with exotic trout species are one factor that
has defined RGCT as a sensitive species on the Forest Service’s sensitive species list.

New Mexico Game & Fish (NMGF) stocks San Antonio Creek with between 500 and
700 rainbow trout twice a month from May to October. The two stocking locations are
near La Cueva and San Antonio Hot Springs. German brown trout have not been stocked
for years, but remain the dominant fish species. Between 1984 and 1987 the Forest
Service completed a “Standing Crop” fish survey at four locations in San Antonio Creek
(including one on the Baca Ranch). Rainbow trout were only present in the very lowest
reaches and brown trout were present throughout. Brown trout dominated the middle and
upper reaches of San Antonio Creek (USDA, “Unit Seven Standing Crops”). Snorkel
surveys conducted by the Forest in 2001 and 2002 concur with these survey results (see
Photo 7). Rainbow trout were observed in reaches 4 and 5, but no further upstream.
Brown trout were observed throughout, with increasing population sizes farther upstream
(Reaches 7-9). It has been proposed by the Forest to restore the population of RGCT to
the entire length of San Antonio Creek (Ferrell 2002) in partnership with NMGF and
VCNP. US Fish and Wildlife Service support this effort and believe that it is “an
extremely valuable” effort to recover the species (FWS 2003).

Photo 8. Snorkeler surveying fish populations in Reach 5 (2002).
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Native populations of Rio Grande sucker, Rio Grande chub and longnose dace are present
in San Antonio Creek. One white sucker was observed in snorkeling surveys conducted
in Reach 4. Further studies need to determine if white suckers have invaded San Antonio
Creek (a private pond in Reach 2 has been stocked with “suckers” in past years (Ric
Martin, personal communication, 2002)). Sucker and chub populations are limited to
lower reaches. A possible barrier below San Antonio Hot Springs (located at the end of
Reach 5) may maintain these population boundaries (a snorkel survey below and above
the barrier would give more definitive understanding of population boundaries and
barriers). Longnose dace are present throughout the length of the creek, but populations
dramatically increase in the upper reaches.

Wildlife Species

San Antonio Watershed shelters a diverse array of wildlife including elk, black bear,
coyotes, water shrews, grouse, migrating bald eagles, and wild turkeys. As well as these
commonly found animals, the watershed also harbors federally-listed species. Northern
goshawk (Accipiter gentiles), New Mexico meadow jumping mouse (Zapus hudsonius
luteus), and Peregrine falcon (Falco peregrinus) are all “sensitive” species that live
within the watershed. A documented sighting of the mouse occurred 3 miles upstream
from San Antonio Campground. The only threatened species present in San Antonio
Watershed is the Mexican Spotted Owl (Strix occidentalis lucida). Southwestern Willow
Flycatcher (Empidonax tralilii extimus) is the only endangered species believed to have
potential to reside in the watershed. Flycatcher presence has not been confirmed by an
actual sighting, though suitable habitat does exist in the lower Jemez River watershed.
Presence of these fragile populations demands vigilant watershed management (Wargo
2002).

Amphibian and Reptile Species

Rattlesnakes, garter snakes, and green snakes are present within San Antonio Watershed.
One notable and rare amphibian species resides in the watershed. Jemez Mountain
salamander, Plethodon neomexicanus (see Photo 9), is considered a sensitive species by
the federal government and a threatened species by the State of New Mexico (Wargo
2002). No reptiles or amphibians were observed during the 2002 survey.

Photo 9. Jemez Mountain Salamander is found only in the Jemez Mountains,
NM (David M. Dennis, enature.com).
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Stream Improvements

Several attempts have been made to improve fisheries habitat in San Antonio Creek.
Improvements were documented as early as the 60’s with the last project implemented in
the 1980’s (FS files). These improvements include pool-forming features, bank
stabilization, trash collectors and removal of migration barriers. Although stream
modifications were intended to improve fish habitat, few projects succeeded and many
actually degraded San Antonio Creek habitat.

Modifications intended to form pool type habitat include fixed log structures and debris
anchors. The fixed log structures were anchored in place, either straight across or in a
“V” shape spanning the river channel. The logs created a drop in the channel and
eventually a scour pool. While initially quality habitat was formed, most of the structures
were not successful in creating long-term pool habitat. Nearly all of the anchored log
structures caused the stream’s width to increase or forced the stream to move around the
structure (see Photo 10). Due to the anchored and unbending nature of the modifications,
many ended up breaking due to the extreme force imposed by the current, leaving only
pieces of evidence of their existence. Both the log and anchor structures can be found in
Reaches 1, 5, and 6.

In the 1960’s, trash collectors were installed by the Forest and Girl Scouts in an effort to
reduce the cost of log type structures (FS files). The trash collectors comprised of fence
posts or other anchors placed in the substrate across the channel. Fencing was strung
between fence posts to create a debris catching net. These structures were unsuccessful
in creating pool habitat at the time of the survey. Fence posts remain, many bent and
hard to see. These structures present a hazard to recreationists.

Photo 10. Stream survey crew with an anchored “V” shaped log structure that has failed in Reach 6. Notice the change
in channel shape to bypass the stream improvement, rendering it ineffective, and causing stream widening and shallowing
(30 July 2003).
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Bank stabilization projects include the installation of gabion and riprap type structures.
Gabion structures are comprised of broken rock anchored by fencing (similar to chicken
wire) in areas where there is erosion potential. Riprap is piled and placed boulders, most
often angular, to stabilize exposed banks often around road crossings or places of road
encroachment. In San Antonio Creek bank stabilization projects were used to mitigate
erosion and potential sediment inputs in proximity to high use areas. During the 2002
survey most of these structures were still intact. Unfortunately, by unnaturally hardening
stream banks, water is forced to destabilize other areas downstream or upstream from this
point in order to find equilibrium.

Previous stream modification projects include the removal of woody debris and logjams
from San Antonio Creek. Logjams were perceived as fish migration barriers, separating
fish populations from upstream habitat. Logjams were also believed to have negative
impacts on fish habitat by decreasing the stability of the stream channel and causing
erosion problems. These projects were implemented in the Jemez Mountains to remove
woody debris and log jams from streams accessible by road in the 60’s and 70’s (FS
files). Since much of this work was not specific in documentation, it is unclear if this
occurred in San Antonio Creek. It is likely given its accessibility and fishing importance.

It is now understood that the changes that woody debris create in stream systems is a
crucial aspect to their dynamic nature and beneficial to fish populations. In the study of a
small British Columbia stream, sections of river that had previously been cleaned of
woody debris were compared to sections that had been left undisturbed for at least 40
years. The sections of river that had been cleaned of woody debris contained simple
habitat that was less sinuous, wider, and shallower and contained less pool volume and
overhead cover. Populations of cutthroat trout were significantly greater in the more
complex sections where woody debris was not removed (Fausch and Northcote 1992).
Overall, large woody debris is beneficial to fish providing critical and dynamic habitat,
cover, thermal protection and food.
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LAND USE

Cultural Resources

Note: Many thanks to Chris Jenkins and Connie Constan, Jemez Ranger District archaeologists, for their
historical interpretation of the Jemez area.

Archeologists have not surveyed most of the watershed due to the large percentage that is
on the VCNP, which only recently became public land. Thirty-eight sites, at least 50
years old, have been identified on Forest Service land (Jenkins 2002). This figure is not
necessarily representative of the total number of archeological sites that exist. Most mesa
tops in this area, where early Puebloan people often lived, have not been surveyed. A
large-scale cultural survey effort began on the VCNP in 2001, which has reaped
extensive findings of Clséacnd pr Clsa sex(a. Saf, pe |  NicadiA
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Land Grant was made in 1798, with major settlement near the confluence of the Jemez
and Guadalupe Rivers. In 1821 Mexico gained independence from Spain and assumed
control over New Mexico until the war of 1846 with the United States. After the treaty of
Guadalupe Hidalgo in 1848, the United States assumed control over most of New
Mexico, and the Anglo presence in the Jemez area became much greater.

Hispanic and Anglo use of the Jemez Mountains has focused on stock grazing, logging,
mining, and hunting. The original Jemez Forest Reserve was created in 1905, while the
Santa Fe National Forest was created in 1915 with the combination of the Jemez and
Pecos Forest Reserves. Commercial logging of the area began in 1922 with formation of
the White Pine Lumber Company and construction of a lumber mill and logging railroad
from Bernalillo up the Jemez and Guadalupe Rivers (Glover 1989). Important railroad
logging towns included Porter on the Rio Cebolla and O’Neil Landing on the Rio de las
Vacas. The railroad line was abandoned in 1941 following a damaging flood. Use of the
sawmill at Gilman, however, continued into the 1970’s.

During the 1930's President Franklin D. Roosevelt created the Civilian Conservation
Corps to provide work for unemployed males during the Depression and to cope with
national conservation needs. CCC personal involved in a variety of conservation
activities on the forest, including building fences and cattle guards for grazing
management, constructing dams and erosion control along streams and drainages, and
constructing roads, trails, campgrounds, and picnic areas for recreation purposes.

Some areas within the watershed were highly developed. Sulphur Springs (a San
Antonio tributary) was mined extensively for sulphur at the turn of the 19" century (Baca
Location Report 1993). This area still shows the signs of its past use with old equipment
and pools of stagnant sulphur water. Recollections exist of a water-powered sawmill at
Battleship Rock in the late 1800’s (Sandoval 1981), but no obvious signs remain.

Roads:

Fish habitat degradation can result from poorly planned, designed, located, constructed,
or maintained roads (Furniss et. al 1991). Even in good condition, roads introduce large
quantities of sediment to streams (Grayson et al. 1993). The increased fine stream
sediment concentrations that result from high road densities has been associated to
decreased fry emergence, decreased juvenile densities, loss of winter carrying capacity,
and increased predation of fishes. The introduction of fine sediment has also been related
to the reproductive degradation in salmonids. Survival of incubating salmonids from
embryos to emergent fry has been inversely related to the proportion of fine sediment in
spawning gravels (USDA Forest Service 2000).

San Antonio Creek Watershed has an extensive road system, many of which are degraded
and in need of maintenance. Between 5.6 and 10.7 miles of road per square mile exist in the
San Antonio Creek Watershed. The highest road densities occur within the VCNP. The road
densities are well above what is recommended for watersheds occupied by salmonids, less
than 2.5 miles road per square mile (USFWS Matrix of Factors and Indicators of Bull Trout;
NMFS Matrix of Factors and Indicators of Steelhead). Many of the roads in the VCNP are
not currently maintained or used and should be considered for decommissioning or
improvement. Some of these may be part of road improvements slated for 2003.

27



The high density of roads, many within proximity to San Antonio Creek and its
tributaries, contribute to sedimentation and fish habitat degradation. During a rain event
the impervious surface of a dirt road transports fine sediments, and if located near a river
the sediment ends up in the water. Once in the water the fine sediments have several
negative effects on fisheries habitat. Fine sediments decrease reproduction habitat by
filling in fine gravels where fish spawn. Sediments also become suspended in the water
column, clogging and decreasing the effectiveness of gills. Increased difficulty of
oxygen extraction stresses and decreases the health of fish populations. The suspended
sediments settle out of the water column in areas of decreased energy, like pools.

Settling sediments end up filling in and decreasing pool habitat, reducing crucial fisheries
habitat. In low gradient systems, suspended sediments also settle into riffle habitat filling
in gravel substrates and degrading reproductive habitat.

The road system on the VCNP is a major concern and cause of fisheries habitat degradation.
Many of the current roads are poorly designed, as most roads are constructed below grade
causing rain water to collect on the roads, increasing erosion (USFS Report on Watershed
Concerns Summer of 2001). None of the VCNP roads run parallel within proximity to San
Antonio Creek, but do cross the stream in a perpendicular fashion. The road crossings
increase the wetted width of San Antonio Creek. Due to distancing from the stream,
sediment runoff and washed out roads have less of an effect on the stream when compared to
the multiple road crossings. Most of the bridges that once allowed vehicles to pass over the
stream have long since been washed out or collapsed. In their place are vehicle fords, which
widen the stream, introduce fine sediments and degrade fish habitat. Arch culvert crossings
are scheduled for implementation in 2003 in most if not all crossings on the VCNP.

A road management plan for San Antonio Creek Watershed is recommended. Seasonal
closures should be explored along with unneeded roads being decommissioned and re-
contoured. Roads that are crucial and cross San Antonio Creek should be outfitted with
either bridges or bottomless arch culverts designed to handle 100-year flood events.

Many roads in the San Antonio Creek Watershed are located outside of the VCNP,
including FS Roads 132 and 376 and State Highways 4 and 126. State Highway 126 had
the largest impact on the stream, due to its proximity to the left bank for the entire first
reach (3.3 miles). During rain events, it is noted that the clear waters of San Antonio
Creek turn clay red. Sean Ferrell has investigated these events and observed that the
highway road cut has induced slumping which once it rains pulses exorbitant amounts of
clay sediments into the system. The key source area to be over a half-mile stretch around
Spence Hot Springs, both up and down stream from this tributary (see Photos 11-13).

FS Road 376 is a low-maintenance, heavily-used road with difficult multiple-use
management considerations. The road leads to an unmaintained parking area and hazardous
administrative bridge crossing related to San Antonio Hot Springs. This highly visited area
has serious issues that are discussed in the Recreation section and Reach Summaries. The
road has drainage conditions that directly deliver sediments into San Antonio Creek and
currently allows heavy four-wheel drive vehicle traffic to further expand resource damage.
The Jemez Ranger District is exploring the possibility of a vehicle closure of the road at least
one mile back from its current terminus while still allowing foot traffic to the hot springs
area. The Fisheries Program would support this option as long as the road surface was
rehabilitated to eliminate further resource damage.
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Effects of slump caused by Highway 4 roadcut

Photo 11. San Antonio (entering on left) merges with East Fork Jemez River. Both
drainages received heavy rain with San Antonio only showing effects (8 Aug 2001).

Photo 12. San Antonio Creek downstream from major slump after same rain event.
Photo is taken from Highway 4.

Photo 13. Major slump below Highway 4 roadcut, downstream from Spence Hot Springs.



Timber Harvest:

Forested areas of the San Antonio Creek Watershed consist primarily of ponderosa pine
(Pinus ponderosa). However, higher elevations produce white fir (Abies concolor) and a
mix of spruce (Picea spp.), quaking aspen (Populus tremuloides), and Douglas-fir
(Pseudotsuga menziesii). Jemez Ranger District records date back to the late 1980’s, but
timber harvesting has occurred in the San Antonio Watershed since people have inhabited
the area. Local history notes a timber sale in Mushroom Basin, which lies on Forest
Service land, within the San Antonio Watershed. The notes of the Mushroom Basin
timber sale leave no indication of the extent of the harvest. Forest thinning of the
drainages in the vicinity of the western boundary of the Valles Caldera (on Forest Service
Land) occurred around 1977.

Two major timber sales, Barley and Banco, occurred in the San Antonio Watershed
within the last decade. The Barley Sale occurred between 1993 and 1998 and most of the
sale took place outside of the watershed. The area within the watershed was located
between FR 144 and 376. The Banco Timber Sale, located in both the East Fork Jemez
and San Antonio Creek Watersheds, was completed in 1991. The sale covered a total of
193 acres and removed approximately 1.24 million board feet of timber (MMBF)
between both watersheds. Approximately two thirds of the sale was located in the San
Antonio Creek watershed (128.7 acres and 0.83 MMBF).

In addition to the major sales two small sales were active at the time of this report. The
Ridge sale is a fuel-break/fuel-wood project in the Thompson Ridge area. This project
involves thinning trees less than or equal to 9” diameter breast height within a 127 acre
(300 foot wide, 3.5 mile long) corridor surrounding the privately owned Thompson Ridge
Estates. In 1999 a proposal was made to remove some larger trees to create the minimum
15 to 20 ft. spacing between tree crowns for an effective firebreak. The purpose of this
project was to reduce the threat of wildfire to the residents and improve firefighter safety
in the event of a wildfire.

High quantities of timber harvesting occurred on the VCNP, which equated to over 60%
of the forested acreage within the last 70 years (Baca Location Report, 1993; see Table
13). The Report on the Study of the Baca Location #1 states that timber harvesting is still
an attractive management option. The forests that were logged in the past were replanted
with young trees and might need thinning management in the future.

Table 13. Logging occurrences on the Baca Ranch between
1935 and 1993 (Baca Location Report, 1993).

Years Acreage Logged
1935-1963 25,640
1963-1972 10,598
1972-1980 None
1980-1993 2,739

Total Number of Years: Total Acreage:
58 38,977

Other timber-related management includes pest mitigation. In 1963 a pesticide was
utilized in reaction to an outbreak of the tortricid moth larve, spruce budworm
(Choristoneura fumiferana). In reaction to the outbreak, the Forest applied para-
dichloro-diphenyl-trichloroethene or DDT to the Jemez Ranger District. In an attempt
of reduce the drift of the helicopter applied pesticide to non-target areas, low flight
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patterns were established (USFS Fisheries Files). Later DDT was discovered to be toxic
to humans and animals and banned in 1972 for most uses. Stations were established to
monitor the effects of DDT on local fauna. No detrimental effects were identified in the
study areas.

For aquatic resource and floodplain protection, future recommendations for timber
management in San Antonio Watershed should be to manage riparian, floodplain and
adjacent slopes as potential sources of LWD and to protect natural soil conditions.
Harvesting of timber within 300’ of live water should meet this objective. While this is a
general statement, there are site-specific opportunities to conduct riparian thinning inside
this buffer. In order to achieve this objective and assure large woody debris remains in
the floodplain, firewood collection should be excluded from within this buffer.

Fires:

Historically, fire has played an important role in the forests of northern New Mexico.
The forests adapted to a natural fire regime, which played an important role in the
ecology of these systems. The historic fire regime consisted of smaller, more frequent
fires that burned at a lower temperature than the current fires. Historic burns reduced the
density of trees and shrubs, the amount of dead wood and kept forest fire fuels low.
However, human intervention has dramatically altered the historic fire regime. Fire
frequency in the Jemez Mountains has declined since the 1750’s, possibly due to
intensive grazing and shrub removal (Touchan et al. 1994). Over a century of fire
suppression further reduced the fire regime frequency creating an abundance of fuel an