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INTRODUCTION

A survey was initiated in 1993 in an effort to determine the
extent of tinajas in Capitol Reef National Park (CARE) . Tinajas
are depressions eroded out of the Navajo sandstone substrate
formation along the Waterpocket Fold. This report will summarize
the data collected by CARE personnel and seasonal employees.

The tinajas occur almost exclusively in the Navajo sandstone
formation of the Waterpocket Fold and range in size from small,
ephemeral pools to large perennial pools. The Waterpocket Fold is
a monocline deformation with an approximate north-south strike
and multiple underlying strata dipping to the east. At the
southern end, the monocline formation starts in Glen Canyon
National Recreation Area and extends 170 km (106 mi.) thru CARE
to the base of Thousand Lakes Mountain. Elevation at the base of
the fold is approximately 1070 meters (3510 ft.) in the south
district and 2000 meters (6562 ft.) in the north district.

CARE is located in an arid environment with approximately
183 mm (7.2 in.) of annual precipitation in the Fruita area to
140 mm (5.5 in.) of precipitation in the south district. Average
July maximum temperature is 33 °C and average January minimum is
-8 °C (Spence and Henderson, 1993.) . The tinajas are fed mainly
from direct precipitation and surface runoff from the drainage
above that point. Some of the tinajas have well developed stands
of riparian vegetation while others are surrounded by bare
sandstone with no established vegetation.

Various classification schemes have been developed for
wetland systems in the United States (Martin et al. 1953, Shaw
and Fredine 1956, Cowardin et al., 1979). Cowardin's
classification has become the most accepted system and is being
used in the National Wetland Inventory. Under this hierarchial
classification the tinajas would be palustrine systems with rock
bottoms, unconsolidated bottoms, or aquatic beds. The substrate
could be further classified as bedrock or sand. This system is
not sufficiently specific and will not adequately represent the
full scope of tinajas at CARE. It would provide only three types
of wetlands since classifying to dominance type would require a
more intensive study.

A classification system has also been developed for the
prairie potholes (Stewart and Kantrud, 1971) . The basis of this
system is water depth and the extent of vegetation in zones
around the wetland. Tinajas differ greatly from the prairie
potholes and do not fit well into this system. The tinajas at
CARE have been found to occur in sandstone basins that are often
ellipsoid shaped (i.e., deep throughout the basin) and occur in
basins with little or no soil development. Because of this
feature discrete vegetation zones (e.g., deep marsh, wet meadow)
based upon a continuum of decreasing moisture from the center to
the edge of the wetland do not occur.

Based on preliminary surveys the tinajas were determined to
be mainly concentrated in the south district of the park. Because
of the remote nature and high concentration of tinajas, this
project focused on the area south of the Burr Trail.





Due to the unique nature of the tinajas there is currently
no classification system that will adequately describe these
aquatic systems. For purposes of this inventory the former park
biologist, Sandy Borthwick, developed a data collection system in
an attempt to characterize the tinajas at CARE based on a number
of various classification methods described in previous
literature (Brown and Johnson, 1983, Cowardin et al., 1979;
Steward and Kantrud, 1971)

.

During the fall of 1993 Morgan Suter was hired as a
temporary employee to concentrate on the tinaja survey. He spent
several months on the project until it became toocold for field
work. In the spring of 1994 Chester Anderson was hired to
continue the work. The field work for the survey was completed in
late May of 1994.

PROJECT OBJECTIVES

The following is a list of the specific objectives that were
stated in the project proposal:

1) To determine the locations of all major tinaja drainages
and tinajas within the Waterpocket Fold; enter a digital
location of these into a GIS.
2) To categorize and group tinajas based on physical and
biological characteristics.
3) To determine those features of the Waterpocket Fold which
predict the presence of significant drainages and the
permanence of individual tinajas.
4) To determine the number of tinajas or tinaja drainages
susceptible to impacts caused by future developments, i.e.,
increased visitor and stock use. Such impacts include
trampled vegetation, increased erosion and sedimentation,
decreased water quality and displaced wildlife.

MEIHQDJS

A Tinaja Inventory Data Sheet (included in appendix) was
developed by the former park biologist, Sandy Borthwick. This
data sheet was used to document field data for the duration of
the project. The following discussion is an explanation of the
methods used for collection of specified data on the data sheet.

LOCATION DATA
Tinajas were located by hiking along the eastern boundary of

the Waterpocket Fold and entering each drainage encountered. The
decision of whether or not to include a pool in the survey was
based on a subjective judgement by field personnel. If the
respective pool was perceived to retain open water for greater
than one week it was included in the survey. As tinajas were
discovered, each one was marked on the appropriate USGS 7.5
minute topo map and UTM coordinates were later determined. Each
tinaja was photographed and the photo roll and number were





documented on the data sheet. Each drainage that contained
tinajas were numbered sequentially starting at the Burr Trail and
heading south, with the individual tinajas numbered in ascending
order up the drainage from east to west. The drainages and
individual tinajas were eventually digitized into a GIS (i.e.
ARC/ INFO) map coverage.

PHYSICAL PARAMETERS
Measurements were taken at each tinaja to determine the

length, width, and depth of any existing open water. The tinaja
basin, which consisted of any open water plus area covered with
low meadow/riparian vegetation, was also measured for length and
width. Maximum depth was determined by summing the open water
depth plus the distance of the water level below the high water
mark.

Exposure was estimated based on expected summer conditions
as exposed (1) , protected (2) , or very protected (3) . If sediment
was present the amount was approximated as small (< 10% of
maximum volume) , medium (10-50% of maximum volume, and large
(>50% of maximum volume) . Position in the drainage was documented
as in the lower, middle, or upper one third of the drainage. If a
pour off was present from the pool immediately above, the depth
from the top of the pour off to the high water mark was
estimated.

Percent slope of the surrounding substrate was measured
using a inclinometer. This measurement was based on the percent
slope of the surrounding substrate and not necessarily on the
inclination of the actual drainage. This procedure became
problematic when attempting to determine the substrate slope at
tinajas located in the bottom of well developed canyons deeply
incised into the Navajo sandstone (at a low inclination angle)
when the surrounding substrate was inclined at a relatively steep
angle. Unfortunately, the tinajas were not differentiated as to
their location in deep canyons or perched on low inclination
substrate. Difficulty was also encountered during the data
analysis stage when attempting to correlate the slope to other
tinaja characteristics.

WATER QUALITY
Conductivity measurements were performed in the field using

a handheld Whatman Pure H2 u-Sensor with a range from 0-99.9
uS/cm. pH was measured using an Oakton pHTestr 2 with automatic
temperature compensation. The pH meter was not always available
so pH was measured at only 44 tinajas. Both meters were
calibrated once daily prior to use.

Water color was determined by scooping a sample of the
tinaja water into a clear container and inspecting it in the
sunlight. Evidence of rust stains at the inlet/outlet or oily
sheen present on the water surface was documented.





POTENTIAL AND EXISTING USE
Observed degree of uses and accessibility were estimated

using relative indices. Distance in miles to the nearest
trailhead was estimated. Accessibility was determined as being
readily accessible (no obstructions) , accessible (obstructions
which can be hiked or climbed around) , and inaccessible (major
obstruction which requires advanced climbing skills to get
around)

.

Evidence of people within the drainage were categorized as
no evidence (0) , footprints for 1-5 people (1) , footprints of >5
people (2) , and people seen (3) . Evidence of wildlife in the
drainage were categorized as none (0) , tracks or scat present
(1) , and wildlife present. Evidence of people or wildlife present
at the tinaja were categorized as none (0) , 0-10 footprints (1)

,

11-50 footprints (2), >50 footprints (3), or people/wildlife
present (4) . If possible, wildlife tracks and species were
identified and recorded.

BASIN/VEGETATION CHARACTERIZATION
The tinaja basin was the area of the tinaja that contained

open water plus any emergent and low meadow/riparian vegetation.
The basin perimeter covered any surrounding sandstone or typical
arid upland vegetation that may have established around the
tinaja basin.

Emergent and low meadow/riparian vegetation were recorded
separately and approximate percent cover of each species
estimated. This was a rough estimate that was done by visually
observing a zone of interest (i.e. emergent vegetation) and
approximating the percent cover of each species in that zone.

Low meadow vegetation is represented by low growing herbs,
grasses or grass like species (e.g. Solidago spp., Elymers spp.

,

and Juncus spp.). Emergent vegetation consists of species that
grow in the littoral zone (e.g. Typhus spp. and Phragmites spp.).
Riparian vegetation consists of trees and woody shrubs (e.g.
Populus fremonti

r S_a_lix spp./ Acer negundo) .

Low meadow and riparian vegetation were difficult to
separate because there was not a distinct separation between the
respective habitats. As a result, tinajas with low meadow and/or
riparian vegetation tended to be grouped together. However,
vertical structure and approximate percent cover of each riparian
species was estimated because of their influence on exposure of
the tinajas.

MACROINVERTEBRATES AND AMPHIBIANS
An aquatic D-net was used to sweep all habitats present in

the tinaja. The macroinvertebrates were identified and the
relative abundance of the populations were estimated and assigned
a value of absent (0) , sparse, 1-10 seen (1) , common, 11-50 seen
(2) , and abundant, >50 seen (3) . Average number of tadpoles
observed were determined during four 3 second counts. Any
amphibians observed (i.e., frogs and toads) were documented.





RESULTS

A total of 463 individual tinajas were discovered in 80
drainages along the Waterpocket Fold south of the Burr Trail to
the CARE park boundary (Fig. 1, see appendix for a print out of
all the raw data collected) . There were 13 drainages discovered
with no tinajas. The tinajas occurred mainly on Navajo sandstone
dipping to the east with an inclination ranging from to 94%.
Mean inclination of the strata was 43%. Figure 2 displays a
frequency distribution of the number of tinajas occurring within
inclination or slope ranges specified in 5% increments.

The volume of the open water pools ranged from to 1532 m3

with a mean volume of 21 m3
. Figure 3 displays the distribution

by volume of the tinajas with a majority of the tinajas in the
to 15 m3 range. Exposure of the tinajas varied with 119 (26%)
tinajas rated as exposed, 270 (59%) rated as protected, and 57
(12%) rated as very protected.

Electrical conductivity of the pools was low ranging from 3

to 134 uS/cm with a mean value of 43 uS/cm (fig. 4) . pH was
neutral to basic ranging from 6.6 to 9.5 with a mean value of 7.8
(fig. 5) . Table 1 displays descriptive statistics for various
physical characteristics and water quality parameters. Water
color was labeled as colorless at 315 (68%) tinajas, brown at 100
(22%) tinajas, rusty at 5 (1%) , green at 15 (3%) , and other at 27
(6%) . Rusty stains were present at 55 (12%) and an oily sheen was
present 93 (20%) times.

There were 66 (14%) tinajas at 0-2 miles from the nearest
trailhead, 64 (14%) at 2.1-5.0 miles, 197 (43%) at 5.1-10 miles
and 75 (16%) greater than 10 miles. Evidence of people was found
at 32 (7%) tinajas and evidence of wildlife was found at 105
(23%) tinajas.

During the tinaja survey a total of 91 different plant
species were identified. There were 78 tinaja basins (17%) with
emergent vegetation and 255 (55%) with low meadow/riparian
vegetation. Emergent vegetation was typically found in or near
the open water section of the basin. This vegetation consisted of
Typha latifolia (66 locations) or Phraomites australis (26
locations) . Interestingly, these two species never occurred in
the same tinaja. The riparian woody species consisted mainly of
Populus fremonti (75 locations) , Salix nigra (65 locations)

,

Tamarix ramisissima (34 locations) , Salix exioua (23 locations)

,

and Acer negundo (2 locations) . Much of the vegetation observed
consisted of riparian obligate, with at least one obligate
species occurring in 117 (25%) tinaja locations. Rock pools, set
in bedrock with no surrounding vegetation, occurred 161 (35%)
times. Table 2 contains a list of all the plant species
identified which includes the four letter abbreviation,
scientific and common name and the frequency of occurrence.

Table 3 lists the macroinvertebrate and amphibian
populations found along with the number and the percent of the
tinajas they were found in.





DISCUSSION

Field work for this tinaja inventory project was conducted
during the fall and spring of the year. As a result of the timing
of the data collection, this summary represents a 'snapshot' of
the biological characteristics of the tinajas. While the temporal
aspect of the data collection has no effect on many of the
parameters of interest (i.e. % slope, accessibility, etc.) others
will be greatly affected (i.e. evidence of people and wildlife,
presence of vegetation and aquatic species, etc.).

The bi-modal frequency distribution of the tinajas based on
percent slope of the underlying strata was somewhat of a surprise
(see fig. 2) . The effect may be due to the structure of the
underlying geologic layers. North of the Red Slide most of the
tinajas are in locations that are perched up on the Navajo
sandstone formation draining relatively small areas that slope to
the east at an angle slightly less than the angle of inclination
(i.e., dip) of the underlying strata. South of the Red Slide,
many of the drainages have headwaters originating in the Wingate
formation west of the Navajo formation. The drainage areas are
much larger and many of the tinajas are located in drainages that
are deeply incised in to the Navajo sandstone and slope to the
east at an inclination substantially less than the surrounding
strata. The percent slope of substrate (#5 on field sheet) is
based on the slope of the surrounding substrate and not
necessarily the inclination of the actual drainage. The result is
many tinajas south of the Red Slide area are located in deeply
incised canyons surrounded by Navajo sandstone with a slope of
50-65%. In actuality, most of the tinajas in this higher percent
slope range are likely in drainages with 10-35% slope. This
clustering of tinajas within a specific inclination range
suggests slope may be a significant factor in the development of
the tinaja drainages.

Due to the lack of a field meter, pH was measured at only
10% of the tinajas. Five of the sites with pH less than 7.2 were
located in drainage #19. Haefner and Lindahl (1991) found tank pH
values around 6.6 immediately following a rain. Weather
conditions at the time drainage #19 was surveyed are unknown. An
unusually high pH value was recorded at tinaja 13b-l, one of the
pools commonly called Cottonwood tanks. Reasons for this high pH
are unknown but a similar value was observed in one of the lower
Cottonwood tanks by Haefner and Lindahl (1991)

.

Electrical conductivity was measured at most sites and found
to be relatively low with the majority being less than 100 uS/cm.
Some samples that were out of the range of the meter were brought
back to the lab for testing. The low conductivity is likely due
to the soil type found in the tinaja basins, being derived from a
parent material of Navajo sandstone with small amounts of soluble
material.

Because of the design of this survey involved visiting the
tinajas just once it is difficult to determine the extent of use.
However, some conclusions can be drawn from the data collected, a
small fraction (7%) of the tinajas showed evidence of human use
in the form of people present or footprints observed. The pools





with the greatest evidence of use are the well known, named
tinajas in easily accessible locations such as Cottonwood,
Willow, Muley, and Fountain tanks. These tinajas are likely the
most susceptible to impact from increased use from hikers,
backpackers, and horses. Although wildlife were seldom present at
the tinajas, tracks of large and small mammals were often
observed (105 observed) . This value is certainly a low estimate
due to the fact that 35% of the tinajas are rock pools that will
not show surrounding footprints or tracks.

Vegetation is a key indicator of permanence of water in the
tinajas. As noted in the results section, many of the tinaja
basins contain emergent and low meadow/riparian plant species.
Many of these species are classified as riparian obligate species
and as such require the presence of water year round. It has been
noted during the ongoing studies in the summer of 1994 that pools
with surrounding vegetation evaporate at a faster rate than those
without vegetation due to increased evapotranspiration (Toben
LaFrancois, pers. comm.). Even with the absence of open water,
the presence of riparian obligate species suggest the long term
presence of sub-surface water.

Amphibians and especially macroinvertebrates will be highly
variable temporally. Relative abundance of each of the different
taxa will depend on the particular position in the life cycle of
each species and the time of year the tinajas were inventoried.

Although it is difficult to develop a specific
classification system based on the survey data, some
characteristics appear common to many of the tinajas. Based on
the location of the pools (i.e., deep canyons or perched on the
Navajo sandstone) , depth, and the presence or absence of
vegetation, general catagories can be found.

The bi-modal distribution of the tinajas based on percent
slope represents two main catagories. Those in the 0-40% range
represent tinajas in locations perched up near the surface of the
Navajo sandstone. Those located on slopes greater than 4 0% tend
to be located in canyons deeply incised into the Navajo
sandstone.

Depth is an important physical characteristic in regard to
pool permanence. The tinajas can further be separated into sub-
catagories of deep (greater than 1 m)and shallow (less than 1 m)
pools.

A final sub-category is the presence/absence of upland or
low meadow/riparian vegetation. Since riparian vegetation type
requires the presence of at least sub-surface water, it is
included here to indicate relative permanence of water. The
absence of all vegetation, represented by rock pools, is the
remaining sub-category.

With the main catagories based on location and sub-
catagories based on depth and presence/absence of vegetation, a
general grouping would appear as follows:





MAIN CATAGORIES

LOCATION
1. Tina j as perched on the surface of the Navajo sandstone

-Represented by tinajas located on substrate with less than
40% slope (fig. 2)

.

OR
2. Tinajas in deeply incised canyons

-Represented by tinajas located at the bottom of canyons
deeply cut into the Navajo sandstone. Indicated in fig. 2 by
slope greater than 40%.

SUB-CATAGORIES

DEPTH
A. Deep pools

-Represented by pools greater than 1 m depth.
OR
B. Shallow pools

-Represented by pools less than 1 m depth.

VEGETATION
1. Tinajas with emergent or low meadow/riparian
vegetation present.
OR
2. Tinajas with upland vegetation only.
OR
3. Rock Pools - tinajas with no vegetation present.

CONCLUSION
Water is a critical, limited resource in the arid

environment of the south Waterpocket Fold. Halls Creek is the
only other source of surface water in this area and, for the most
part, is highly ephemeral in nature. Although many of the tinajas
inventoried in this survey are quite small and some are
temporary, collectively they represent the greatest and most
widespread source of surface water in the area. Because of the
presence and range of these temporary and perennial sources of
water, they are an essential resource for the wildlife,
vegetation and aquatic life in the area.

In addition to this survey several research projects are
currently focusing on various aspects of the tinaja systems.
These include a chemical and biological characterization of
representative tinajas by Jill Baron 1

; a study of aquatic
populations through a year cycle by Toben LaFrancois 2

, scheduled
to be completed in spring 1995; and the productivity and
distribution of tinaja systems as related to pool depth and

Research Ecologist, National Biological Survey, Natural
Resource Ecology Lab, Colorado State University (CSU)

2Graduate student, CSU, Dept. of Entomology





permanence by Chester Anderson 3
. Field work for Anderson's study

is continuing and will be used in the development of a model that
will further catagorize the tinaja systems. Results from these
studies will greatly assist in the understanding of these unique
desert ecosystems and aid in the management of this important
resource.

'Graduate student, Cornell University, Dept. of Entomology
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
10/12/93 1630 1 1 20 8.5 3 1

10/12/93 1740 1 2 20 8.2 1

10/13/93 900 2 1 16 7.9 1 2

10/13/93 1135 3 1 73 7.6 1 1 4

10/13/93 1430 4 1 30 8.1 1 2

10/13/93 1330 4 2 51 7.7 1 2

10/13/93 1530 5 1 77 7.2 1 1 2 2

10/18/93 1251 6 1 90 1 1 1 1

10/18/93 1336 6 2 20 4 1 1

10/19/93 1125 7 1 30 4 1 1

10/19/93 1226 8 1 28 1

10/19/93 1613 9 1 30 1 1

10/19/93 1645 9 2 33 1 1

10/19/93 1715 9 3 17 1 1

10/20/93 1004 10 1 39 1 1 1

10/21/93 925 11 1 30 1

10/21/93 955 12 1 30 1 1

10/21/93 1050 12 4 1

10/21/93 1104 12 5 65 2 4

10/21/93 1140 12 6 24

10/21/93 1304 12 7 31

10/21/93 1345 12 8 50

10/21/93 1410 12 9 35 1

10/20/93 1620 12 10 41 2

10/20/93 1712 12 11 65 2

10/20/93 1544 12 12 42 2 1

10/20/93 1250 12A 1 21 1 1 1

10/20/93 1412 12A 2 27 1

10/14/93 920 13 1 22 8.3 1 1 1 1

10/14/93 1030 13 2 25 7.6 4 1 1 1

10/14/93 1105 13 3 24 7.2 1 1 1

10/14/93 1315 13 4 20 7.1 1 1 2 1

10/22/93 1522 13A 1 27 1 1

10/22/93 1546 13A 2 33 1

10/23/93 954 13A 3 27 1 1 1

10/23/93 1031 13A 4 31 1 1

10/23/93 1049 13A 5 27 1 1

10/23/93 1103 13A 6 33 1 1 1 1

10/23/93 13A 7 36 1 1 1

10/14/93 1410 13B 1 40 9.5 1 1

10/14/93 1430 13B 2 20 7.8 4 1 1

10/14/93 1515 13B 3 30 1 2 1

10/14/93 1540 13B 4 20 1 1 2 1

10/14/93 1610 13B 5 24 1 2 1

10/14/93 1640 13B 6 19 3 1

10/14/93 1710 13B 7 30 1

10/22/93 945 13B 8 21 1 1

10/22/93 1009 13B 9 20 1 1 1 1 1 1

10/22/93 1126 13B 10 24 1 1 1

10/22/93 1203 13B 11 30 1 1 1 1
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
10/22/93 1250 13B 12 20 1 1 1 1

10/22/93 1344 13B 13 20 1 1 1 1 1

10/22/93 1406 13B 14 24 1 1 1 1

10/24/93 14 1 27 1 2 1 2 1

10/24/93 14 2 33 1 1 2 1 2 1

10/24/93 14 3 36 2 1 2 4

10/24/93 14 4 19 1 2 1 2 1

10/24/93 14 5 16 1 2 1 2 1

10/24/93 14 6 20 2 1 2

10/24/93 14 7 17 2 1 2 2

10/24/93 14 8 17 1 2 1 2

10/23/93 1507 14 9 27 2 3 1

10/28/93 1100 15 1 33 2 D 1

10/28/93 1140 15 2 34 1 2 D

10/28/93 1215 15 3 30 2 D

10/28/93 1400 15 4 24 2 1

10/28/93 1435 15 5 26 2 1

10/28/93 1500 15 6 47 2 1 1

10/28/93 1540 15 7 27 2 1 1

10/28/93 1615 15 8 33 1 2 1

10/30/93 1600 15 9 38 7.9 1 2 1

10/30/93 1130 15A 1 26 9.0 2 1

10/30/93 1300 15A 2 26 8.2 2 1

10/30/93 1340 15A 3 21 8.2 2 1

10/30/93 1420 15A 4 29 8.2 2 1

10/30/93 1445 15A 5 32 7.7 2 1 1

11/4/93 1130 16 1 44 8.5 4 2 1 2 1

11/4/93 1215 16 2 43 8.4 2 1 2

11/4/93 1245 16 3 27 8.3 2 1 2

11/4/93 1300 16 4 31 8.2 1 2 1 2 4

11/4/93 1345 16 5 66 7.8 2 1 2 1

11/4/93 1415 16 6 28 8.2 2 1 2 1

11/4/93 1440 16 7 32 7.8 2 1 2 1

11/5/93 1020 16 8 30 8.3 4 2 1 2 4

11/5/93 1113 16 9 27 7.7 2 1 2 1

11/5/93 1200 16 10 28 7.7 2 1 2 1

11/5/93 1530 16 11 39 7.7 2 1 1 1

11/5/93 1600 16 12 43 7.8 2 1 2 1

11/6/93 900 16 13 62 8.3 4 2 () 2 4

11/5/93 1300 16A 1 53 7.2 4 2 11

11/5/93 1440 17 1 39 7.2 4 2 1 1 2

11/10/93 1140 18 1 22 8.0 2 1 2 4

11/10/93 1215 18 2 25 8.0 1 2 1 2

11/10/93 1340 18 3 23 8.0 2 1 2 4

11/10/93 1435 18 4 33 7.7 1 2 1 2 1

11/16/93 1400 18A 1 11 6.9 4 2 1

11/17/93 1115 19 1 15 6.6 2 2 1

11/17/93 1145 19 2 12 6.8 3 2 1

11/17/93 19 3 26 7.1 2 2 1 2 1

11/17/93 19 4 11 7.2 3 2 1 2 1

Page 13





WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
11/17/93 19 5 11 7.0 3 2 1 2

3/16/94 1301 20 1 21 1 1 3 1 1

3/16/94 1536 21 1 26 3 1 1 3 2 1

3/16/94 1610 21 2 24 3 1 3 1

3/16/94 1700 21 3 23 3 1 3 1

3/16/94 1700 21 4 23 3 1 3 1

3/16/94 1730 21 5 26 1 3

3/17/94 914 21B 1 42 1 1 3 1

3/17/94 930 21

B

2 1 3 1

3/17/94 1116 22 1 57 1 1 2

3/17/94 1353 23 1 73 1 2 1 1

3/17/94 1433 23 2 30 1 1 2 1 1

3/17/94 1521 23 3 13 1 2 1 1

3/17/94 1543 23 4 21 1 2 1 2 1

3/17/94 1606 23 5 25 1 2 3 1

3/17/94 1627 23 6 34 2 2

3/17/94 1645 23 7 25 1 2 2 1 1

3/18/94 825 24 1 72 2

3/18/94 900 24 2 29 2

3/18/94 934 24 3 83 2

3/18/94 955 24 4 6 1 2 1 1

3/18/94 1021 24 5 46 2

3/18/94 1040 24 6 57 2 1 1

3/18/94 1223 25 1 18 2 1

3/18/94 1257 25 2 46 2 1

3/19/94 720 26 1 25

3/19/94 755 26 2 28

3/19/94 826 26 3 23

3/19/94 919 26 4 48 1

3/19/94 1016 26 5 36 1 1

3/19/94 1107 26 6 29 1

3/19/94 1150 26 7 81 1

3/19/94 1215 26 8 37

3/25/94 1022 26 9 45

3/23/94 1217 27 1 74

3/23/94 1243 27 2 49 1 1

3/23/94 1437 27A 1 7 1

3/23/94 1455 27A 2 65 1

3/23/94 1518 27A 3 75 1

3/24/94 1051 28 1 74

3/24/94 1110 28 2 45

3/24/94 1100 28 3 90

3/24/94 1211 28 4 74

3/24/94 1238 28 5 82

3/24/94 1303 28 6 62

3/24/94 1309 28 8 83

3/24/94 1532 29 1 62

3/24/94 1612 29 2 44

3/24/94 1450 29 3 82 1 1

3/24/94 1709 29 4 73 1
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE
3/24/94

3/24/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/25/94

3/26/94

3/26/94

3/26/94

3/26/94

3/26/94

3/26/94

3/26/94

3/26/94

3/26/94

3/26/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/8/94

4/9/94

4/9/94

4/9/94

4/9/94

4/9/94

4/9/94

4/9/94

4/9/94

TIME DRAIN
1727 29

1750 30

1203 31

1248 32

1301 32

1330 32

1348 32

1418 33

1823 33

1840 33

1456 34

1507 34

1523 34

1550 34

1615 34

1639 34

1648 34

1701 34

1016 35

1039 35

1111 35

1128 35

1614 36

1635 36

1652 37

1705 37

1741 37A
1725 37A
948 38

1105 38

1132 38

1212 38

1252 38

1431 38A
1452 38A
1505 38A

1525 38A
1537 38A
1633 38A
1704 38A
1720 38A
1736 38A
1042 39

1123 39

1205 39

1205 39

1205 39

1249 39

1319 39

1351 39

TINAJA

5

1

1

1

2

3

4

1

2

3

1

2

3

4

5

6

7

8

1

2

3

4

1

1

2

3

1

2

1

2

3

4

5

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

TDS

65

36

52

49

40

50

24

47

22

29

27

46

27

19

13

17

26

26

3

4

13

65

95

26

59

47

47

73

93

107

76

56

51

55

55

55

52

50

49

1

1

4

4

4

4

4

RAIL ACS P_DR W_DR P_TN W_TN
1 1

2 1 2 1

1 1 2 1

1 1 1 1

1 1 1 1

1 1 1

1 1 1

1 1 1 1

1

1 1 1

1 1

1 1

1 1

9 1 1

1

1 1

1 1 1 1

1 1 1

1 1

1 1

1 1

1 1

3 1 2 1 4

3 1 1

3 1 1

3 1 1

3

3

3

3

3

3

3

3

3 1 1 1 1

3 1

3 2 1

3 2 2

3 1

3 1

3 1

3 3

3 1 3 4

3 1 3 4
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
4/9/94 1430 39 9 44 4 3 3 4

4/10/94 1142 39 10 134 4 1 1 3

4/10/94 1142 39 11 134 4 1 1 3

4/10/94 1215 39 12 131 4 1 1 3 1 1

4/10/94 1241 39 13 4 1 1 3

4/10/94 1323 39 14 128 4 1 1 3

4/10/94 1352 39 15 97 4 1 1 3

4/10/94 1416 39 16 127 4 1 1 3

4/10/94 1440 39 17 132 4 1 1 3

4/10/94 1511 39 18 130 4 1 1 3 1 1 1

4/10/94 1511 39 19 130 4 1 1 3 1 1 1

4/10/94 1535 39 20 4 1 1 3

4/10/94 1633 40 1 86 1 1 3

4/10/94 1600 40 2 1 1 3

4/10/94 40 3 87 1 1 3

4/10/94 1529 41 1 1 1 3

4/10/94 1801 42 1 1 1 3 1 2 1

4/11/94 845 42 2 16 1 1 3

4/11/94 1038 42 3 1 1 3

4/11/94 1038 42 4 1 1 3

4/11/94 1038 42 5 1 1 3

4/11/94 1038 42 6 1 1 3

4/11/94 1038 42 7 11 1 1 3

4/11/94 1038 42 8 1 1 3

4/11/94 1038 42 9 8 1 1 3

4/11/94 1038 42 10 1 1 3

4/11/94 1120 42 11 28 1 1 3

4/11/94 1153 42 12 47 1 1 3

4/11/94 1228 42 13 18 1 1 3

4/11/94 1325 42 14 31 1 1 3

4/11/94 1325 42 15 45 1 1 3

4/11/94 1325 42 16 48 1 1 3

4/11/94 1325 42 17 32 1 1 3

4/11/94 1325 42 18 32 1 1 3

4/11/94 1325 42 19 28 1 1 3

4/11/94 1325 42 20 27 1 1 3

4/11/94 1325 42 21 28 1 1 3

4/11/94 1410 42 22 22 1 1 3 1 1

4/11/94 1443 42 23 32 1 1 3

4/11/94 1515 42 24 21 1 1 3

4/11/94 1545 42 25 27 1 1 3

4/11/94 1609 42 26 33 1 1 3

4/11/94 1623 42 27 60 1 1 3

4/11/94 1640 42 28 1 1 3

4/11/94 1704 42A 1 44 1 1 3

4/11/94 1717 42A 2 58 1 1 3

4/11/94 1739 42A 3 61 1 1 3

4/11/94 1750 42A 4 70 1 1 3

4/11/94 1816 42B 1 63 1 1 3

4/12/94 1014 43 1 41 1 1 3
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
4/12/94 1146 44 1 3 1 1

4/12/94 1230 44 2 28 3 1 2 4

4/12/94 1307 44 3 37 3

4/12/94 1319 44 4 25 3 1

4/12/94 1330 44 5 3 1

4/12/94 1351 44 6 32 3 1

4/12/94 44 7 36 3 1 1 1 1

4/12/94 1432 44 8 28 3

4/12/94 1447 44 9 36 3 1

4/12/94 1515 44 10

4/12/94 1515 44 11

4/12/94 1515 44 12

4/12/94 1515 44 13

4/12/94 1515 44 14

4/12/94 1515 44 15

4/12/94 1515 44 16

4/12/94 1515 44 17

4/12/94 1515 44 18

4/12/94 1515 44 19

4/12/94 1515 44 20

4/12/94 1515 44 21

4/13/94 1056 45 1 36 3

4/13/94 1117 45 2 95 3 2 4

4/13/94 1148 45 3 17 3

4/13/94 1243 46 1 25 3

4/13/94 1243 46 2 45 3

4/13/94 1243 46 3 34 3

4/13/94 1243 46 4 27 3

4/13/94 1243 46 5 26 3

4/13/94 1243 46 6 43 3

4/13/94 1315 47 1 26 3

4/13/94 1401 47 2 17 3

4/13/94 1410 47 3 19 3

4/13/94 1435 48 1 24 3

4/13/94 1511 48 2 27 3

4/13/94 1605 49 1 49 3

4/13/94 1636 49 2 29 3

4/13/94 1649 49 3 31 3

4/13/94 1709 49 4 27 3

4/13/94 1736 49 5 38 3

4/13/94 1802 49 6 19 3

4/13/94 1817 49 7 16 3

4/13/94 1817 49 8 15 3

4/13/94 1834 49 9 26 3

4/13/94 1834 49 10 18 3

4/13/94 1834 49 11 18 3

4/21/94 1350 50 1 51 3 1

4/21/94 1400 50 2 55 3 1 1 1

4/21/94 1443 50 3 3 1 2 1

4/21/94 1457 50 4 11 3 1
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
4/21/94 1511 50 5 46 1 1 3 1

4/21/94 1531 50 6 56 1 1 3 1

4/21/94 1556 50 7 60 1 3 1

4/21/94 1620 50 8 4 1 1 3 1

4/21/94 1706 50 9 49 1 3 1

4/21/94 1725 50 10 51 1 3

4/21/94 1746 50 11 63 0.0 1 3 1

4/21/94 1809 50 12 69 1 1 3

4/21/94 1817 50 13 13 1 1 3 1

4/21/94 1839 50 14 17 1 3 1 1

4/21/94 1907 50 15 56 1 1 3 1

4/22/94 756 50 16 65 1 1 3

4/22/94 825 50 17 1 3

4/22/94 935 51 1 58 1 1 3

4/22/94 916 51A 1 22 1 1 3

4/22/94 1004 52 1 34 1 3 1 1

4/22/94 1052 52 2 68 1 1 3 1

4/22/94 1115 52 3 41 1 3

4/22/94 1406 53 1 51 1 3

4/22/94 1512 53 2 20 1 3

4/22/94 1512 53 3 34 1 3

4/22/94 1512 53 4 33 1 3

4/22/94 1538 53 5 39 1 1 3

4/22/94 1605 53 6 35 I 3 1 1

4/22/94 1605 53 7 35 I 3 1 1

4/22/94 1333 53A 1 8 I 1 3 1 1

4/23/94 855 53A 2 89 I 1 3

4/23/94 932 53A 3 58 I 1 3

4/23/94 1000 53A 4 62 I 1 3

4/23/94 1014 53A 5 63 I 3 1

4/23/94 1055 53A 6 I 3

4/23/94 1055 53A 7 52 I 3

4/23/94 1055 53A 8 55 I 3

4/23/94 1055 53A 9 3 I 1 3

4/23/94 1055 53A 10 66 I 3

4/23/94 1055 53A 11 I 3

4/23/94 1200 53A 12 64 3

4/23/94 1332 54 1 50 3 1

4/23/94 1406 54 2 41 I 3

4/23/94 1430 54 3 43 3 1 1

4/23/94 1511 54 4 47 1 3

4/23/94 1619 54 5 60 1 3

4/25/91 941 54 6 31 1 3 1 1

4/25/94 1038 54 7 35 1 3 1 1

4/25/94 1104 54 8 35 1 3 1 2 1 1

4/24/94 1614 54 9 57 1 3

4/25/94 1135 54 10 1 3 1 1 1 1

4/25/94 1202 54 11 58 1 3 1 1

4/25/94 1215 54 12 1 3 1 1

4/23/94 1543 54A 1 34 1 3
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
4/24/94 817 54A 2 47 1 1 3

4/24/94 817 54A 3 55 1 1 3

4/24/94 817 54A 4 49 1 1 3

4/24/94 817 54A 5 65 1 1 3

4/24/94 817 54A 6 46 1 1 3

4/24/94 817 54A 7 49 1 1 3

4/24/94 817 54A 8 50 1 1 3

4/24/94 817 54A 9 44 1 1 3

4/24/94 817 54A 10 53 1 1 3

4/24/94 817 54A 11 50 1 1 3

4/24/94 817 54A 12 56 1 1 3

4/24/94 817 54A 13 84 1 1 3

4/24/94 1144 54A 14 12 1 1 3

4/24/94 1108 54B 1 67 1 1 3

4/24/94 1020 54B 2 20 1 1 3

4/24/94 1042 54B 3 47 1 1 3

4/24/94 1234 54C 1 41 1 1 3

4/24/94 1300 54C 2 39 1 1 3

4/24/94 1300 54C 3 45 1 1 3

4/24/94 1328 54C 4 1 1 3

4/24/94 1350 54C 5 1 1 3

4/24/94 1409 54C 6 1 1 3

4/24/94 1426 54C 7 27 1 1 3

4/24/94 1437 54C 8 30 1 1 3 1

4/24/94 1511 54C 9 49 1 1 1 3

4/24/94 1545 54C 10 1 1 1 3

4/24/94 1545 54C 11 31 1 1 3

4/24/94 1553 54C 12 44 1 1 3

4/25/94 1403 55 1 42 1 1 3

2/25/94 1441 55 2 34 1 1 3

5/11/94 1218 59 1 71 1 1 4 1 1

5/11/94 1218 59 3 63 1 1 1 4

5/11/94 1353 59 4 68 3 1 1 4

5/11/94 825 60 1 44 1 1 1 4

5/11/94 842 60 2 18 1 1 1 4

5/11/94 902 60 3 48 1 1 4

5/11/94 934 60 4 28 1 1 4

5/11/94 1009 60 5 53 1 4

5/11/94 1038 60 6 65 1 1 4

5/11/94 1055 60 7 24 1 1 4

5/11/94 1117 60 8 93 1 1 4

5/11/94 1129 60 9 21 3 1 1 4

5/15/94 1015 60 10 73 1 1 4

5/15/94 1118 60 11 47 1 1 4

5/15/94 1140 60 12 87 1 1 1 4 2 4

5/15/94 1205 60 13 42 1 1 1 4 1 1

5/15/94 1222 60 14 55 1 1 4

5/15/94 1300 60 15 52

5/15/94 1300 60 16 50

5/15/94 1300 60 17 21
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P_DR W_DR P_TN W_TN
5/15/94 1300 60 18 83

5/15/94 1300 60 19 57

5/15/94 1300 60 20 88

5/15/94 1300 60 21 —
5/15/94 1300 60 22

5/11/94 754 60A 1 69 1 1 4 1 1

5/26/94 1453 60A 2 31 1 1 4

5/14/94 1542 60A 3 35 1 4

5/14/94 1622 60A 4 72 1 4

5/14/94 1634 60A 5 29 1 4

5/14/94 1707 60A 6 32 1 4 2 4

5/14/94 1732 60A 7 34 3 1 4 2 4

5/14/94 1759 60A 8 50 3 1 4 2 4

5/14/94 1048 60B 1 77 1 4

5/14/94 1100 60B 2 36 1 4

5/14/94 1222 60B 3 48 1 1 4 1 1

5/14/94 1210 60B 4 51 1 1 4

5/14/94 1300 60B 5 51 1 1 4

5/14/94 1300 60B 6 48 1 1 4 2 4

5/14/94 1323 60B 7 66 1 4

5/14/94 1344 60B 8 30 1 4

5/14/94 1409 60B 9 32 1 1 4

5/14/94 1028 60c 1 47 0.0 1 4

5/11/94 1632 61 1 74 1 4 1 1

5/17/94 1012 61 1 80 1 1 4

5/17/94 1053 61 2 41 1 1 4

5/17/94 1139 61 3 1 1 4 1 1

5/17/94 1217 61 4 45 1 4

5/17/94 1234 61 5 24 3 1 4

5/12/94 1242 62 2 45 1 4

5/12/94 1314 62 3 57 1 4

5/12/94 1351 62 4 46 3 1 4

5/12/94 1426 62 5 40 1 4

5/12/94 1426 62 6 14 1 4

5/12/94 1506 62 7 38 1 4

5/12/94 1523 62 8 32 1 4

5/12/94 1551 62 9 30 1 4

5/12/94 1623 62 10 45 1 4

5/12/94 1636 62 11 68 1 1 4

5/12/94 1656 62 12 42 1 1 4

5/12/94 1717 62 13 52 1 1 4

5/12/94 1735 62 14 59 1 4

5/13/94 1807 62 15 47 1 1 4

5/13/94 831 62 16 83 1 4

5/13/94 900 62 17 65 1 4

5/13/94 932 62 18 66 1 4

5/13/94 1000 62 19 1 4

5/13/94 1030 62 20 66 1 4

5/13/94 1052 62 21 66 1 4

5/13/94 1132 62 22 79 1 4
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WATER QUALITY, POTENTIAL AND EXISTING USE DATA

DATE TIME DRAIN TINAJA TDS PH CLR STAIN OIL TRAIL ACS P DR W DR P TN W TN
5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

5/13/94

1204 62

1241 62

1251 62

1305 62

62

23

24

25

26

27

28

29

30

31

32

33

34

35

59 —
48 —
43 —
59 —
22 —
44 —
89 —
68 —
47 —
60 —
79 —
56 —

4 I

4 I

4 I

4 I

4 I

4 I

4 I

4 I

4 I

4 I

4 I

4 I

4 I
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TINAJA INVENTORY DATA SHEET
Fall 1993/Spring 1994

Date: Time:

Observers

:

LOCATION DATA

USGS Map Name: Drainage No.::

Tinaja No. : :
-,.UTM- Coordinates: UTM-E •

•-':-
L UTM-N.

Photo "roll no. 1 '•"•
"T'.:;I.i ..' Photo no.:

:. PHYSICAL PARAMETERS
'.I

. •

•' -'

1. Volume = 2/3abc where a=length/2 b=width/2 c=max. depth
Open water: Length (m) : Width ; Max. Depth: -

'

Basin (water + emergent/low meadow veg):
: .Length (m) : -_ ._ Width - • • •• "''- '

,

2. Exposure (based upon summer conditions)
1 - Exposed (receives almost no shade)

-

2 - Protected (receives shade in the morning or afternoon)
3 - Very Protected (rarely receives sunlight)

3 . Sediment
= Bedrock

1 = Sand/silt
2 = both

3a. If sand/silt present, amount:
-0 =. small amount, <10% of maximum volume

1 = medium amount, 10-50% of maximum volume
2 = large amount, >50% maximum volume

4. Position in the Drainage
= Low (in lower 1/3 of drainage)

1 = Middle (middle 1/3)
2 = High (upper 1/3)

5. % Slope of Substrate

6. Water level below high water mark (cm)

7. Depth from top of pour off to high water mark (if
applicable

)

(tinainv.sht revised 10/93)
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Page 2

Date .,. Drainage No. i Tinaja No.

8. WATER QUALITY

a. ' Conductivity (umhos) b. pH

c.
'

Water Color
= colorless JL=brown 2=rusty .3=green _4 =other. .

<V;
!Au Mil, -;.v-

*>'
hi

d. Rusty stain marks present at inlet or outlet?
(0=yesy. l=no) 8 _. :^±.r.- •

e. v r Oily sheen present on water surface? ( 0/1 )
'

: Z POTENTIAL AND EXISTING USE

9.- Distance to nearest trailhead- (miles

)

0-2 2.1-5 5.1 - 10 >1*0

10. • ~:<— Accessibility v^ ....._... : O i y^w :z

= Readily accessible (no obstructions );-? * '-•-

1 = Accessible (obstructions which can be. hiked or climbed
around, e.g pouroff

)

2 = Inaccessible (major obstruction which requires advanced
climbing skills to. get: around) -

r: ,- .• -rr'i-;- ; '-.
•: o J-jai #1 O© *" 't:i .'

. f ;"•;»;'. & -...:.- !-;;'•*'.. ''..'

11. Evidence, of: People and Wildlife within Drainage
a. People

= No evidence ^"

1 = Footprints of 1-5 people •

2 = Footprints of >5 people ."

3 = People seen (indicate number seen in parentheses)

If people are present, record the number and the length of time
they have been and plan to stay in the tinaja/drainage area:

b. Wildlife
= None '••'

1 = Tracks or scat present ( identify, if- possible )

:

2 = Wildlife present (list species seen and numbers):

12. Evidence of Use Within 5 meters of Tinaja
People Wildlife

= no evidence = no evidence
1 = - 10 footprints 1 = - 10 tracks
2 = 11 - 50 footprints 2 = 11 - 50 tracks
3 = > 50 footprints 3 = > 50 tracks
4 = People present 4 = Wildlife present

(Identify wildlife tracks/species, if possible):



Page 3
t

Date Drainage No. Tinaja No.

BASIN/VEGETATION CHARACTERIZATION

13. _, Percent of ; the'* tinaja basin with surface water (when
filled to high water mark).

14. ~. i Percent of ' the tinaja basin with emergent ^vegetation
(erect, rooted, herbaceous" aquatic plants , e.g., cattails,
bulrush , sedges )

.

f- v t

List emergent species and approximate percent "I cover of the
emergent vegetation that they comprise: '

v.vj-

15. i
. Percent of the tinaja basin with low meadow vegetation

( vegetation within the tinaja basin, beyond" the emergent
vegetation or^open water).

-•".'
?£

. j rjqjbs'y {#":;& bi..'^ ;• •:':•:. '-it-

List low meadow species and approximate percent cover of the
low meadow -vegetation that > they comprise: : '

16. Basin perimeter characterization (0-3 m from basin):
16a. % vegetative cover

% bare rock
% sand

16b. Vertical structure of riparian vegetation
% of riparian vegetation < lm tall
% of riparian vegetation 1.1 - 2m tall
% of riparian vegetation > 2m tall

16c. List riparian species and approximate percent of the
riparian area they comprise:

16d. Distance (m) from the basin that the riparian zone
extends (may be a range as it varies around the basin).

17. Tamarisk Present? (0=yes, l=no)



Page 4

Date Drainage No. Tinaja No.

..
:

, MACROINVERTEBRATES AND AMPHIBIANS

16. Macroinvertebrate list: Take consecutive sweep net samples
,, * r . in different habitat types until no new taxa are found. Then

..... rate ; the relative abundance of the different taxa as:

= Absent
^ .1 ,

=
vr
Sparse . (1-10 vseen)

; s ;
... -

.:-

2 = Common (11-50 seen) ,. *v

3 = Abundant (>50 seen)

Backswimmers Dragonflies (adults)
Beetles (adults) Dragonflies (nymphs)

„•
{

,
:

Beetles (larva) Fairy Shrimp
.

Boatmen .. -j n Mayflies

.

Caddisflies '•. Mosquito larva (wigglers)
Chironomids (midges) Tadpole Shrimp
Clam Shrimp -

:
- - Water Striders

Damselflies -( adults

)

Others (Specify)
Damselflies (nymphs)

17. Amphibian list (Record the number of each species seen as you
walk the perimeter of the tinaja).

Canyon Treefrog
Leopard Frog
Red-spotted Toad
Great Basin Spadefoot Toad
Woodhouse Toad
Other (specify):

18. Record the average number of tadpoles observed in four
30 second counts made at the N, S, E, and W sides of each
tinaja.

19. COMMENTS:





'


