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Executive Summary

The purpose of this study was to link existing GIS data, representing golden-cheeked warbler
siting localities, with vegetation surveys conducted at these.locations. A total of 549 warbler
sitings on 11 Texas Parks and Witdlife State Parks and State Natural Areas were included.
These parks are located in 6 of the § Recovery Regions as identified by the USFWS (1992).
Golden-Cheeked Warbler Recovery Plan. Resulis of analysis of vegetation daia indicated thas:

(i) canopy height ranged from approximately 4 to 7.5 meters

(i)  coefficient of variation of catopy height ranged from approximately 11% to 49%

(iii)  Ashe juniper represented 37% to 70% of the total vegetation observed in transects

(iv)  composition of dominari woody plant species were similar to those observed
elsewhere, except three additional species (pecan, black willow, and silktassel) were
commonly associated with warblers at three different parks.

An appendix is included containing maps of the state parks with golden-cheeked warbler
locations and associated tabular data déscribing cancpy structure and abundance of dominant
woody plant species.

Siemificant Deviations:

Under Part 1. of the project objectives (above), spatial analysis of ‘golden-cheeked
warbler locality data was not completed. Low spatial accaracy (+/- 50 m) of the existing GIS
point data made subsequent analysis of slope, aspect, hydsography and other GIS data layers
problematic. Spatial accuracy of warbler GIS data was compromised by a combination of DOD
“selective availability” and lack of post-processing GPS differential correction. Part 2. of this
project (the development of outreach materials) was dependant, in part, on spatial analysis in Part
1. Part 2. was not initiated. Total Section 6 funds spent on this project were $1,330.29,



1. Need.

There continues to be 2 need for information concerning the nature of breeding habitat used
by golden-cheeked warblers in the counties where they occur in central Texas. Guidance for
landowners is still needed for what has been termed “marginal habitat” or habitat types that “may
be used” by warblers and which might be suitable areas for safe harbor, habitat conservation
planning, landovwner incentive programs, and other forms of habitat restoration work. Biologists
and other resource professionals with Texas Parks and Wildlife, US Fish and Wildlife, and
various conservation organizations are faced with providing guidance o landowners concerning
effective management and restoration activities, State Park managers face similar decisions with
regard fo management of golden-cheeked warbler habitat on public lands. Several studies have
described the characteristics of high quality woodland habitat (Beardmore, 1994; Pulich, 1976;
Wahi et al., 1990), but few have described the characterisiics of lower quality kabitat types
which may be used by warblers. In this study, we link vegetation data to approximately five
hundred sitings of golden-checked warblers on eleven Texas State Parks and Natural Areas. The
goal of this study was to leam more aboui vegetative characteristics associated with golden-
cheeked warblers in what kas been viewed as “less-optimal™ habitat ¢o help identify suitable
lands for conservation planning and managemerit.

IL Background

Literature on the breeding and winfering ranges of the golden-cheeked warbler has been
reviewed by Ladd and Gass (1999). The breeding range is confined to ceniral Texas, Distribution
extends across portions the Edwards Plateau, Lampasas Cut Plain and Llano Uplift regions of
ceniral Texas (Figure 1). Winter range includes the highlands of southern Mexico, Guatemala,
Honduras and Nicaragua, The recovery plan for this species divides golden-cheeked warbler
breeding distribution into eight recovery regions {USFWS, 1992). State parks with warblers are
located in six of the eight regions (Regions 3 and 7 are not included) (Figure 2).

Vegetation associated with golden-cheeked warbler breeding habitat has been described as
dense forest and woodlands (USFWS, 1992). Woody habitat containg a dominant component of
Ashe juniper along with several deciduons species including oaks, elms, Texas ash, Texas
persimmen, hackberry and others (Beardimore, 1994; Ladd, 1985; Pulich, 1976; USFWS, 1992;
Wahl et al,, 1990). The sloughed bark of older Ashe jumiper (> ca. 20 years) is a critical
component for golden-checked warbler nesting matedials (Kroll, 1980; Gass, 1996).

Breeding habitat requirements and habitat restoration objectives were addressed in a
workshop arranged by the USFWS {1996). They characterized golden-cheeked warbler breeding
habitat as vegetation with a canopy cover greater than 50% with a mixture of mature Ashe
juniper and broad-leaf trees at Jeast 10 ft. tail. This habitat is typically (though not always) found
on shallow Jimestone soils and associated sieep slopes. Discussion of patch size, the role of
habitat “edge” and habitat fragmentation in the context of golden-checked warbler habitat has
been considerable. Wahl et al. (1990) observed in all but one of their study sites (N = 1),
warblers were detected in surveys of contiguous patches greater than 50 ha. USFWS (1992)
questioned earlier studies in éhe interpretation of golden-checked warblers as an “edge” speéies.
Engels (1995) observed that patterns of urbanization tend to create woodlands that are speckled
by urban development rather than creating islands of discrete habitat. Coldren (1598} found



Figure 1 -- Breeding Range
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Figure 2 - Recovery Regions for Golden-chesked Warbler {from USFWS, 1992).
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evidence of higher reproductive success towards the forest inferior, but also noted that
agriculiure and grasslands were more commonly found adjacent to occupied habitat patches
while medium-density and high-density residential development were more often found adjacent
to unoccupied patches. USFWS (1996) recommended maintaiping mature Ashe juniper/broad
teaf woodlands with greater than 50% canopy and that areas with greater than $0% young Ashe
juniper should be selectively thinned o allow regeneration of oaks and other broad-leafed érees.
They suggesi that managers ailow the natural re-establishment of junipers on sites with broad-
leaved trees where junipers have been selectively removed, in order to achieve the necessary mix
of Ashe juniper and deciduous weodland species required by golden-cheeked warbless.

[I. Study Objectives

1. To analyze and interpret existing.data on the lecations of golden-cheeked warbler sitings
on state lands and the vegetation, soils, topography, and other characteristics of the
habitat associated with these locations.

2. To develop outreach materials (brochure with photographs and illustrations,
reproducible handouis for land managers, maps) o interpret resulés and offer improved
guidance on managermeit of marginal habitats,

IV. Approach

Existing GIS data representing Golden-cheeked warbler sitings were acquired from state park
surveys. A total of 549 warbler sitings for 11 state parks and natural areas were acquired as
Arc/Info point coverages and loaded into ArcView version 3.1 GIS software (ESRI, Inc.). Spatial
accuracy of GPS data was low {+/- 50 meters) duc to a combination of DOD “‘seleciive
avatlability” and lack of GPS differential correction. Therefore, subsequent spatial analysis of
these data is omitéed in the current study and our analysis will focus on the characteristics of the
vegetation associated with warbler breeding habitat.

Vegetation transeci data were acquired on TPW lands by Texas Depariment of
Transportation staff as part of a cooperative interagency project. Transects were designed
following the methods of Mills et al. (1991). A 20-meter transect was established adjacent to
each of the warbler siting points. Vegetation type and volume were measured every 2 m. along
the transect. A second 20-meter transect was established perpendicular to the first, yielding a
total of 20t measurements for each warbler point location. Vegetation volume analysis will be
reported elsewhere (Cal Newnam, pers. comm.),

ArcView attribute tables were created from the vegetation transeet data using a combination
of Excel spreadsheets and Per] programs (Wall et ai., 1996). Aitribute tables were then joined io
warbler location point layers for each park. Each GIS point location contains the following non-
spatial attribute information: mean canopy height, standard deviation of canopy height,
coefficient of variation of canopy height, and number of “hits” of each wuc-dy species along
vegetation transects. Numbers of hits were based on presence/absence of a given species at each
sampling point along the éransect pair (range: 0 io 20). We analyzed vegetation transect data to
describe (1) mean and distribution of canopy height across state parks and state natural areas, (i)
coefficient of variation of canopy height for each state park to assess variability of vegetative
structure, (iii) composition of dominant woody species, and (iv) percent Ashe juniper at each
tocation.
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Figure 3: Canopy Height at Golden-cheeked Warbler Locations
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Table 1 — Woody piants recorded on vegetation transects associated with Golden-cheeked
Warbler locality data from Texas state pasks and natural areas (data provided by Texas
Department of Transportation). Scientific and common names are based on Hatch ei al.
(1950}, Genus/species codes are used in Table 2 and atso in the Arc’View tables.
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Scientific Name

Bumefia lanuginose
Carva ilfinfoensis
Cellis spp.
Diospyros fexana
Fraxinus lexensis

Garrya ovala
Hex deciduas
Nex vomiftoria
Juniparus ashef
Juiglans spp.

Marus microphyla

FPrunus seroling

Frunits mexicana

Flatanus nccidantalis

Quercus fusifornis (= Q. virginfana}

Quetcus glaucoides

Quercus mohriana

Quercus macrocarpa

Quersis manlandica

Quercus sinuala (=0, durand)

Quercos sioffafa

Quercus texana {(=Q. buckieyi)
Salix nigra

Sapindus sapanaria

THiz amercana

Taxaodivm distichum
Umis americana
Liimus crassifolia

Common Name

COMA

PEGAN
HACKBERRY
TEXAS PERSIMMON
TEXAS ASH

SILKTASSEL
POSSUM-HAW
YAUPOM

ASHE JUNIPER
WALNUT

TEXAS MUL_BERRY
BLACKCHERRY
MEXICAN PLUM
AMERICANMN SYCAMORE
LIWVE CAK

QAK SP.

MOHRS SHIN CAK
BUR OAK
BLACIKLJACK OAK
SHiN OAK

FOST QAK
TEXAS CAK

BLACK WILLOW

SOAPBERRY
AMERICAN BASSWOQD

BALDCYPRESS
AMERICAN ELM
CEDAR ELM




Y. Resuits

Quantitative data for woody plant species observed in vegetation iransects near gotden-
cheeked warbler sitings ase summarized in the ArcView attribute tables (Appendix A, Table 1
describes species codes used in Appendix A and in Table 2).

Canopy height (measured as the maximum height at each sample point) varied considerably
across state parks and state natural areas (Figure 3 — Kruskal-Watlis Test, P < 0.0001, N = 549).
The overall mean canopy height across all parks was 6.097 meters, State park average canopy
heights from lowest to highest were: Possum Kingdom (mean = 4.297, N = 31), Dincsaur Valley
(mean = 4.754, N.= 43), Meridian (mean = 4.863, N = 40), Gamer (mean = 4976, N = 50), Lost
Maples (mean = 5.382, N = 86}, Longhorn Cavern (mean = 6.133, N = 24), Brightleaf (fnean =
6.443, N = 7}, Pedernates Falts (mean = 6.636, N = 54), Government Canyon {mean = 6.806, N
= 32), Colorado Bend (mean = 7.266, N = 76), Guadalupe River / Honey Creek (mean = 7.320,
N = 86},

Coefficient of variation {CV) measures the refative amounis of variation in populations with
different means (Sokat and Rohlf, 1581). It is the standard deviation expressed as a percentage of
the mean, CV of canopy height was calculated for park to assess variation of vegetation
structure. Parks ranked from lowest to highest in terms of percent variation were Brightleaf
(11.47%), Longhera Cavern (17.18%), Possum Kingdom {24.60%), Pedernales Falts (28.48%),
Government Canyen (31.38%), Meridian (34.04%), Gamner (35.37%), Guadalupe River / Honey
Creek (37.94%), Dincsaur Valley (43.11%), Lost Maples (46.37%), and Colorado Bend
{492.03%).

The most common woody plant species found along vegetation transects at all eleven parks
was Ashe juniper (Juniperus ashei) (Table 2). This was followed, in order of decreasing
frequency, by various oak species (Quercus fusiformis, Q. glaucoides, Q. sintiata, Q0. texana, (.
steliata), cedar eim (Ulmus crassifolia), silktassel (Garrya ovata), Texas ash (Fraxinus texensis),
Texas perstmmon (Diespyros texana), black willow (Salix migra), pecan (Carya illlinioensis),
walnut (Juglans spp.) and biackcherry (Prunus serotina).

The overall percentage of Ashe juniper in relation to ali woody species along vegetation
transects averaged 52.7% across all parks (Table 2). State parks, in order of increasing
percentage of Ashe juniper, were as foliows: Colorado Bend (38.5%), Government Canyon
(38%), Lost Maples (43.8%), Guadalupe River / Honey Creek (44.3%), Brightleaf (51.4%),
Dinosaur Valley (54.1%), Pedemnales Falls (38.3%), Garner {59.0%), and Possum Kingdom and
Lenghom Cavern tied for highest (69.4%).

¥1. Discussion

Results from this study indicate ihat golden-checked warblers were most often seen in
vegetation ranging from approximately 4 to 7.5 meters in height in Texas state parks and state
natiral areas. This is somewhat higher than the minimum recommendation for managing
warbler habitat in USFWS (1996) which is 3.05 meters (10 feef). Mean canopy height was
highly variable'between state parks. Similarly, varjation in canopy height differed highly
between parks with CV values comparatively small (< 20%) in some parks (Brightleaf ang




Table 2 - Dominant woody planis associated with Golden-cheeked warblers on Texas
state parks and state natural areas; Dominant species represent the five most comsmon
woody plants based on “hits” along vegetation transects (see methods for détails); Percent
Ashe juniper is the total number of Ashe juniper “hits” along transeci divided by the total
number of “hits” for all species {see methods for details). Genus/species codes are given
in Table 1. Recovery Regions are based on U.S. Fish and Wildlife Service (1992).

Recov. Reg. Park Dominant woody species Ia %
Region 1 Possam Kingdom Jax>Qs>Ft>Qf =Qt 69.4
Region 2 Dinosaur Valley Ja>Qt>Qs >Fr > 543
Region 2 Meridian Jaz=Qs=0t=Fe>0f 375
Region 4 Colorado Bend Ja>Ue>Dt>Ci>Qf 38.5
Region 4 Longhorn Cavern JaxzQf>(it>Uc>Qs 694
Region 5 Brightteaf ' Ja»Go»Qt>Fi>Ps 51.4
Region 5 Pedemales Falls Ja=Qi>Ue> Qs> Dt =5t 38.3
Region 6 Government Canyon Ja>Qi>Uc>Di > Qg 338
Region 6 Guadalupe River / lax0Qf>Uc>Qt>D 44.3
Honey Creck
Region 8 Garner Ja» Qg = 8n=Qf » Dt 590

Region 8 Lost Maples Ja=Qe=(i>Jsp=Ps 43.8




Longhorn Cavem) but large (> 40%) in other parks (Dinosaur Valley, Lost Maples, and
Colorado Bend).

No clear association or trend could be established between mean canopy height and
coefficient of variation. Some parks had high levels of vasiation yet had low average canopy
heights (Dincsaur Valley, Garner, Liost Maples) while others had relatively low amounts of
variation with high average heights (Brightleaf, Pedernales Falls, Government Canyon). Other
parks had both high canopies and high levels of canopy variation (Colorado Bend, and
Guadalupe River / Honey Creek). Still others had moderate to high mean heights with low
variation or visa versa (Longhorn Cavern, Meridiap). Oniy one state park had boih low canopy
beight and fow varation (Possum Kingdom). Higher and therefore more mature Ashe juniper /
cak woodlands iend to be more favorable habitat for the golden-cheeked warbler. Similarly,
increase in veriation in canopy height, might be expecied as woodlands mature and their species
composition diversifies. Unfortunately, variation in canopy height might also arise from
disturbance impacts such as clearing, overbrowsing, and introduction of exotic species. While

canopy height is likely to be a good indicator .of habita¢ quality, the lok between canopy
variation and habitat guality is unclear.

Dominant Woody Plants

Each of the dominant woody plant species found along warbler site transects in state
parks {Table 2} is mentioned m Pulich (1976) except pecan {Carya illinioensis), black willow
(Salix nigra) and silktassel (Garrya ovaia), Pecen was commonly associated with golden-
checked warbter sites .af Colorado Bend Siate Park. Black willow was common fouad along
transects at Garner State Park. And silktassel was commaonly found at Brightleaf State Natusal
Area. None of three species was dominant at other parks. None of ihree species is mentioned in
the Status Review (Wahl et al., 1990) or the Recovery Plan (UUSFWS, 19923, Pecan is a
companent of deciduous forests and woodlands along major rivers (TNHP, 1992} such as ihe
Colorado River. It probably coatributes to the foraging area for warblers at Colorado Bend State
Park. Silktassel occurs throughout the rocky limestone hills of central Texas (Vines, 1984).
Again, it probably also serves as a foraging substrate at Brightieal State Natural Area. Black
willow, which is found throughout stream beds and rivers of central and east Texas, may play a
similar role at Garner State Park. It is importani to note that, while these dominant woody
species were very common in the vicinity of warbler siting locatiens, these are gbservations
drawn from vegetation transects and not from disect observations of the birds themselves.

Percent Ashe juniper

USFWS (1996) habitat management recommendations include the selective thinning of
junipers on sites domirated by 90% or more Ashe juniper. The purpose is io promote
regeneration of oaks and other broad-leaved trees. Resulis from this stedy support this
recommendation. Results indicate ihat warblers occur on parks dominated by approximately 37%

to 70% Ashe juniper. None of the parks with golden-cheeked warblers exceeded this 905 Ashe
Juniper Jevel. Sunlar results are reported elsewhere (Beardmore, 1994).




Conclusions

As has been noted in earlier studies, there exists a suite of vegetation characteristics that
are critical for determining habitat suitability for golden—cheek warbler breeding habitat. Results
from this study support minimum canopy height recommendations by USFWS (1996).
Dominant woody plant species observed in this study were similar to those reposted eisewhere,
except three additional species {pecan, black willow, and silktassel) were found to be commonby
associated with warbler locality data at three specific parks. Percent Ashe juniper associated with
golden-checked warbler sitings were similar to values reported elsewhere.
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APFENDIX A

Golden-cheeked Warbler Locations
On State Parks and State Natural Areas
And Associated
Vegetation Transect Pata
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Point 0.0m 0,000 22 5| cB 25908
Point (.000 0,000 23 6| cei29s
Point 0.003 2.000 24 7| CB11-%5
Point Q000 0,000 25 a8|ce15.95
Folng (ELLLE 0,000 26 ] ?|CRi14-96
Point Q.000 0.000 27 10| CB 1695
Poinf 000 0.000 28 1t|cei3es
Point £.000 0.000 2 i2 | CB 1095
Point 2.000 0.0m 30 13 | CB&-95
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T O e ok e e B ) 3 S B
Colotado Bend | 4005000000 | 2081263410 051318305 | of o] ofs]o] olc|o o 0
Colorado Bend | 11.48500000 | 6477838740 086402600t | of ¢l ofo|o] ola|o 0] 0
Colorado Bendt | 3.235000000 [3.349198647 |103s30mz3 | of of o|slo] olalo 0| o
Colorade Bend | 7100000000 |3.984830692 | 0.561245027 i if 7[1]|0o] o]cla 0| o
Colorodo Bend | 12.33000000 |6.816396640 |D552830222 | o] 7| o|clo] o|c|o 0] 0
Colorodo Bend | 1538500000 | 4679049822 |D434976869 | o] 17 o|2|o] o|olo 0| O
Colorado Bend | 8240000000 |6.510428881 |o728235893 | o o] 3|oli]| olo|o 0| 0
Colorgde Bend | 5550000000 |0.833192971 |oas01248¢0 | o] o| aiilo| ojo|olis| of o
Colorado Bend | 0.545000000 |1.408050164 |2583578282 | 0 of cjojelololo]s] el o
Colorado Bend {5.665000000 |0:813229430 [0.143553297 1 o] o clo|ol olefopr]| o] o
Colorado Bend | 6680000000 |2.170762660 0224964470 | o o] o e alolopz] o] o
Colorodo Band | 5.480000000 | 4501064202 | 0821362081 n| o| o|i|ejojolols]| o] o
Colorado Bend | 7.395000000 | 5410367728 0731625115 | o] o t|ole] efofofio] o] o
Colorado Bend | 4045000000 | 5.324667007 | 3.8806838218 1| 1| t|o|ofclolo|s| o] 0
Colorode Bend | 7.865000000 | 3.80585075¢ |o4saserioe | a| o] i|elo] ajolo] 2} o] o
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Colorado Bend | 8.365000000 | 5.440808260 |0680425377 | 2| o] a|s|af olo]o|o| o] o
Colomdo Bend | 2421052632 | 4.602508050 (0490666928 | o o] of|ofef alofo]1| o] o
Colorado Bend | 5540000000 | 3576737708 |0.645620525 3f @] o|5|0] o025 O O
Coforado Bend | 2515000000 ]1.765241805 [0.701885445 | 0| ol of|&lo| ojelofo] of o
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Polnt 0.000 0:000 1 1| CB 3996
Point 0.000 0.000 2 - 21CBAD9%
Point 0.000 0.000 3 3fCB3sos
Polnt 0.000 0.000 4 4§ CB 2796
Polnt 0.000 0.000 5 6 ICB&95

Polnt 0,000 0.000 & . 7{CB796
Point G000 0.000 7 g{CRra-9

Polnt (00 G000 8 ¢{CB9-%4

Polnt 0.000 G000 o 1{CB 1996
Polrt 0.000 0000 10 2 |cB189%s
Point 0.000 0.000 il T a|CB16%6
Point 0,000 9000 12 5| CB17-9%
Point 0,000 £.000 13 6| CB 4396
Point 0.000 0.000 14 7lcB2oss
Point 0.000 0.000 15 8| Ccs 2196
Polnt 0.000 0.000 16 - olce229s
Polnt 0.000 0.000 17 0| cBass
Polnt 3.000 0.000 18 it [ CBAS9s
Polnt 0.000 2000 12 12 | CB 45696
Polnt G.000 0.000 20 13| CB 479
Point G.O0G 0.000 21 1| CR39%

Polnt GO0G 0.000 22 2 fCB 596

Point 0000 Q.000 23 - 3lCB496

Peint 0.000 0000 24 A{CB11-96
Poini £.000 0000 25 - 5{cBi09s
Poirt 0.000 0000 26 7lcB1w6

Point 0.000 D.000 28 1| CB419%
Point 0.000 0.000 29 2| CBaz9s
Polnt 0.000 0000 30 ) R RS
Point (.00G 0.000 Ky 4| CBaros
Point 0.000 GO0 32 5| CB 2795
Poknt €.000 GO00 | 33 6| cB 2696
Poiri 0.000 0.000 34 7 | CB 2596
Polnf 0.000 £.000 35 - olCBi208
Polnt 0.000 2,000 36 10{CB 1396
Point 0.000 0.000 37 i {CB 3496
Point Q.000 0.000 38 2 | CB 3596
Polnt 0.000 0.000 9 3| CB 3396
Point £.000 0000 40 4| CB 2096
Poirt 0.000 0.000 41 5| CR 2896
Polnt 0.000 0,000 a2 & | CB 3096
Polnt 0.000 43 7 | CB 2356




Colorado Bend | 1.770 |3.9¢2468662 |2238682860 |gl ot o] cfo| of1]lo]| 3] o] oG} ¢
Colorado Bend]  3.310 | 3585335630 {1.08082970 |¢l ol cjolo| o|ojaho| | o| o ©
Colorado Bend ] 4.305 [ 2258428657 |o.s2a6059¢60 |oF o] ojojo| ofloloph7| o] ol o] ©
Colarado Bend|  6.575 | 1.007798539 [0.153277344 [o]o) 1]o|a| o|o|ehe| e] ¢l o] o
Colorado Bend | 5.526 14114144408 |0.744641522 [9]0| o] i|o| o|o|clie| Gi o]l 0] O
Colorado Bend | 6410 {26851758460 [0.444802118 [0 o] ol o|e| olo|oq7| 1] ofof o
Colorado Bend | 4010 |1.051264902 [i74919285 0| 0| o] o|o| o|o|opo| Of ojo| ©
Colorado Bernd | 5335 | 1.836264801 |0.3am92000 |o| o] o] 1|0} o|olopns| o] efo| ©
Colorado Bend | 11.965 |4019088253 [0.335978793 jo || o] 1|o] ofolopo} o] oo 0
Colorade Bend | 9505 |3.413051575 [0.3s0079508 {2| ¢| a|o|o] ojolo| s} o] o] of o
Colorado Bend{ 11.865 | 1.9550945¢0 §0.164778303 |0| o| 8| 1|o| ojojlo| 8] o| o] G| O
Colorado Bend | 14.865 | 3422798201 |0230s26is56 [stof o 1(o]| o|ojo|o] o] oG] O
Coloroda Bend | 6.340 (4282225970 0675445738 |o] o] 3} 3]o| o|oio|&| o] o|o| o
Colorado Bend | 10090 {5063917822 |G58s27i162t (9] 0| olo|o| olo|e} 3| o 0|l o) O
Coloracio Bend | 9.335 6490819835 [0.696284932 0| 0| o] i|a| o|lo|cls| Of 6| 0] O
Colorado Bend | 14.066 [4.774064866 |0.335492703 o 6| o] 1|0} o|o|c| o] of olo] o
Colorado Bend | 13.9580 |3.850020057 |0.276632007 {0| 2| o|1|0] ¢lo]o] 7| 0] 0k0] O
Colorado Beni]  4.745 | 5.136912343 F1.082594804 {1|c| 4| 1[0] ofolaljial o] 00| O
Colomado Bend | 10545 [ 5260497883 10500758453 |a| o} o|olo| o#jol|o|c| o] ©]0] O
Colorado Bendt | 13466 15860481731 (0435906553 (4fo0§ o 2lo]| ©lalo| 1{ o] o|of 0}
Colorado Bend | 4.140 {1.990609534 0480823589 |0 o] o] cfjo| o|cjon7] Oof 0| a] o
Colorado Berd | 3.910 {2332809466 0590626462 (0] 0| ofjojo| o|ejophs| o] ofjo| &
Colorado Bend | 5100 | 1479331288 |0.200064958 |o| 0| olo|o| o|o|oh?| ¢ oo} o
Colotado Bend | 5445 [2.168306397 [0.398219724 |o| 0| ofo]o| ojofehe| ¢j ofc] O
Coworado Bend | 4215 | 2615304707 |0620496%65 |o| o] o] i |o]| o|o|eape| of G| 0] ©
2933199259 |023t247799 0] o| t|5[o| o]ofeq7] 1l o] o] O]

o PER e e e niie e oG R Gl e P e e e
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Colorado Bend | 9.370 [4.492044365 [careasnno o] o]| 1}polo] of|efo| 7] ]| o] o] 2
Colorado Bend | 3860 | 3066525580 [0.794436671 (0| 0| o] 7| o[V |G} 7| o] 0G| ©
Colorndo Bend | 9525 | 6564407617 [0.489176683 (0| 4| o] O|e]| o|D|aj4| o7 G| o} ©
Colorado Bend] 2930 [4.913793080 |1.677062¢93 jo| 2| o|o|ofl o|o|o]o| of o|lo] O
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Colorado Bend | 12.850 | 1785172850 0.138923%57 (0| &| 3| o|s] ofo|e| 1| 0] ¢jo] O
Colotado Beng | 4740 14.46700182¢ |1.063538145 |Gjo] 7| clo| ofjo|o|c) o)1 0]0] ©
Colorado Bend | 5.5810 [3.335124080 [os720m1483 [0 0| 14 70| o|ojopo| o] Oo|jO] O

Z2-4




X7

DD.U_U.Q,.GGG.??5%]62%?.4.65039“..“... WD | |O| Sy || = DT |
alo(o|lo|lele|o|lolo|lolo|o|ejoio|oio|a|o a|ola|o|o|o eielo|ojo|vjo|o|o|vlo|w|xiNIe
ole|o|lo|ola|alo|o|oie (oo |oio|elo|o|o|o|ajo|olo]e olojlo|loio|o|o|lo|la|lo|o|(ola o]
Y PSR =D D= 0= 0 =0 =0 1=] E=21=D =0 I=] [=0 =] [=R E=R =1 I=Ri=1 I=21=] =R (=] |= olojo|ojoio|elo|ale|oivio|o|e
slale|o|lole|loloicla|o|o|lo|le|o|a|alo|loio|siolololo =] =101 =1 =1 =0 =0 =0 e =0 =2 E=E = k=1 k=)
=1 [=10=1 1=1 F=11=01=1 (=R 1=FE=1 E=RK=2 E=1 [=1 E=1 =32 E=21=R I=2 1= E=R f=R =R =Dl loloicio|o|o|loiol=|lolo|o | |olo
m|lo|o|lojojojo|ojol~|ocio|lo|m|o|o|n]|eie|elo|oie (O~ ojnjuio|o|o|oioio|o|o|o @20
olelololoioic|ojolio|ocielo|o|o|o|o|ele|olo|oix|ofo clio|lagljlo|lo|lo|lelola|lolo|oiolo | o
oloala|oiojo]|oa|la|oic|o|o|lojo|oalo|lo|lojos|ola|o|o oo olmlalal~|lo|lelelo|ojoie|olaje
=1 (=1~ =2 E=01=1 [=1 =2 =3 21=R 0= E=RE~BR=1 E= =32 I=2 E=R f=2 E=R1=R K~ E~N =4 f= ale|lo|lo|lalalo|lo|olo|elo|a|o]|e
oclalololololololo|alo|e|o{olo|aiala|elo|o|a]|z|a|e] ola|lolaiajoljo|o|lao|lo|a|o|a|o|o
alololalo|o|o|o|o|eio|ojele|o|oclalo|oio|o | G|o|o|o ololo|loioic|e|e|olo|le|oiolols
alojolo|alo|olo|ele|o|lo|oja|ajoiv |a|lo|a|lo|o|o|o]|o =1 =R =1 = 1=01=1 (=0 =] E=21=R 1=2 k=D h=1 =R k=
aloicle|o|ly]~lu]|olole{o|loio|eo|e|o|o|olo|minialoio ol—to|lo|o|lo|ojolo|o|e|oioio |
clajolo|lo|~|o|loije|olo|o|lo|lolo|o|oo|dio|la|alioiala sloicio|lo|lo|loio|o|=|clojola|c




Point G000 3.000 44 8 | CB 2495
Paint G000 G.000 45 1] CB 3696
Point G:000 G.000 46 2 | cBsaos
Point 0000 G.000 47 T3 cra99s
Point G000 G:000 48 4| ce 4896




Colorado Bend | 2480 | 1.862821855 [0.751137845 |0] o| oftd|o] o|o|o] 8] of ctof o
Colorado Bend| 4315 [1.5%05676484 |04613155823 |6| 6| 2| 7|0l o|ajoh] | afo] O
Colorado Bend [ 5055 | 2438674907 (0521993068 |a|a| 0| 3|o| o|ojoph4] o] o] o] O
Colorado Bend | 4285 | 2.465610846 |0575405098 |0| 0| 1| o|o]| o|cfops] o] ¢|lo) O
Colorado Bendf 6070 | LOEN97200 |G271726174 |G| G| D|G|O] OO0y O G O] O
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Dinosaur Valley
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Point 0.0 0000 i 1| KvH 4
Paint 0.000 0,000 2 2 |EMH 5
Paint 0.000 0.000 3 3| KmH3
Point G.000 0,000 4 1 | DET 1D
Polnt G000 0,000 5 2 | DET 13
i Point G.000 0.000 & " 3|DETO
Point 0.000 0000 7 A{KMH2
Point 0.0 - 0A00 8 S{DET 756
Peirt 0.000 000G 9 7 1 DET 8-95
Point 0.0 0000 10 B|sMHE
Pt 0.000 0003 1 g kmH B
Polnt 0.000 0,000 12 10 | KMH 1D
Point 0000 0000 13 1] DET 5-95
Point 0.000 Q000G 14 2| DET 4
Point 0.000 0.00¢ 15 1{evo s
Point 0.000 0.000 15 2levoa
Point 0.000 000 17 3{BAS
Point 0009 0000 18 1VICNS
Point 0.000 0000 19 2§JCN7
Foint 0000 0000 M| 3TICNS
Polnt G.000 0,000 21 4{BAa7
1Paint G.000 0000 22 5]evos
£olnt G000 000 23 6|6
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Cinosaur Valley .

3480 | 2016001582 (0408100010 (a|al oo o] ololeha] o] ol o] o
Dinosaur Vallay 3.680 | 1.938691908 |0.526818453 [0 |o] o|o|o| ofe|ehs] o] ool ®
Dincsaur Violley 2420 | 220060612 |os74233058 [e|o] ool a] ololomid ol al o] o
Cinceaur Vallay 4660 | LEFAES7613 (0363860076 (1]0] o|o] & olo|a i3] 0] 0]G] ©
Drincsour Vallay 3740 | 2.249537954 |0.60140073¢ |G |o]| olo| 2| o|o|lah4] o] alol o
Dincsoiur Valley 3080 | 2165665086 |0.544135956 (00| ool ol olo]o| 7] o] ol o| o
Cincsaur Valley 3300 | 2030206841 |0s16241447 |G|o] oo 2| olojolk4al o] ol ol o
Cinesaur Vallay 2005 | 1.526080280 |0761137302 (oo ool 4] ololohe! o]l ale] o
Dincsour Valley 4030 | 1.357280563 |0.336794184 |0[0) 0]o]o| ojojops] of o] o] o
Cinosaur Vatley 2805 | 1.836322125 |0658860294 |Glo] olol 1] ololehs] ol ol o o
ool Valley 3.540 | 1.800701618 |0.508672773 |o|o] ool 1] ojolohse] O] ol o] o
Dinosaw Valley | 3080 | 1L.775446571 |D576443692 | |o| o|o| | olg|cfii] o] | ol o
Dlcsaur Villsy 3300 2307426086 10609219723 |00 cjo]jal ola|o| 2] o] oflof o
Cinosaur Vdlley B0 FR071944353 |0.353007052 (c|o| cloh2| olala] 7] o] ol ol @
Dinosaus Valley 8025 §2.844341921 |D354437523 |a|o]| glo| 4] ole|alis] o]l ol o] ©
'D]nﬂsuurw:l![e*_.f 2390 [3.546660337 |D377706745 (1|0 10| 7| Of3|cha] 0| o|o| o
Cingsaur Valley 7210 [1.862341480 02858200782 |2|0)] 3|0 1] o|o|cfz0] o] o] o O
Chnosaur Valley 9.216 | 26208430062 |0.285387293 |o|o| 1]|o| 2| olo|ei3]| o] o o] o
Dinosaur Valley 4855 {1.241168804 [0.255647539 [olo| o|d| ol ololepz] o] eflo] o
Olncsar Vallsy 680 13556402677 J0357396971 |00 G|G|iif afla|ochs| 0| ¢lof o
Dinosaar Valley BOBD §2.441021880 j042585005 (Oofo| c|o| 8 o|o|ehiz] o] ¢l o] o
Dincscar Valley 7.215 13836840120 [0.631786672 |1 i0| Gl ol &| olo|ol 7] o] ol o] ©
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Poinf 0,000 0.000 1 1| Kn2
Point 0.000 G.000 2 A
Point 0.000 0.000 3 R HE!
Point 0.000 0.000 4 4| DET 896
Poirit 0,000 '6.000 5 5| DET 596
Point 0.000 0.000 6 A
Paint 0000 | G:000 7 7| Kirs
Polnt 0.000 0.000 8 & | KN 4
Polnt 0.000 000 9 ¢ | DET 796
Foint 0.000 0000 10 1| D53 1094
Point 0.000 0006 1" 2| 05513
Point 0.000 £.000 12 3|oss9
Point G.000 £.000 13 A MMEB 11
Polnt G.00G 0.000 14 5| DET 16
Point G000 0.000 15 405512
Point G000 0.000 16 7| 05513
Faoint G000 -0.000 17 5|DHEBS
Point 0000 0.000 18 ¢| DHB1G
Point 0000 0,000 19 10 ALM 3
Point 0000 0.000 20 YR
Peirf 0000 0.000 21 12 | ALM A
Point 0000 0.000 22 | DCRS
Point 0000 0,000 23 2| dar?
Point 0000 0.000 24 | ding valley 19961
Point H.000 0,000 25 2{dsp.ng, 2
Point 0.000 0.000 26 3

dvsp 1996.2




Dirmsowr Valley 5.215 | 1543159780 |0.295%07%16 (00| o|o| ol o|o|elid| o]l olol o
Dinsanr Villay 2755 | L.628500474 |05MI450 (a|o]| oo 1] ofojehz]| o] ool G
Binosaur Volley 54670 | 1.540710704 Jo.271730203 |o|o] olol 1| olodahz] o] ool &
Direxsas Valley 5850 | 1737360367 (0344031756 |o|ol ool o] alojo] &l o] ofol o
Oinosaur Vorllsy 2710 | 2218320844 |0818568577 (0|0f ool 4] o|ofo] ] o] ol a] o
Dinosaur Valley 3380 | 1654531256 |o4ews0s2ee |G|0] ool al| alelolst ol ol o 0
Dinosaur Valley 2985 | 1214930005 0407018040 (0|0 Ololal olaloist al clol o
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Poinit 0.000 0.000 1 11 rmunks 4 Guadalupe River
Poinit 0.000 0.000 2 2ldetd Guadalupe River
Point Q.000 0.000 3 3ideil GCuodoiupe River
Folnt 06.000 0,000 4 4{dhb 18 Guadalupe River
Foint G000 0.000 & 5|det2 Guadalupe River
Point 0000 000G & & jdhb 19 Fuadalups River
Point 0000 a0 7 7 | chib 20 Guaddlupe River
Point 2,000 Q00 & 8 | dhbx 21 Guadaupe River
Polnt 000 £.000 i 9| dnb 33 Guodalupe River
Polnt 0.000 0.000 0 0| dnb 36 Guadalupe River
Point 0.000 0.000 11 il | dhiz 34 Guodniupe River
Foint G.000 0.000 12 i2 | dht> 36 Guadalupe Biver
Point 0.000 0.0m 13 -13 | dhb 37 Guadalupe Fiver
Point G000 G000 14 4 hmmi 1 Fuodaupe River
Point G000 CLO0G 15 15 § by 3 Guoidaiuge River
Point 000 0000 16 16 ] b 2 Guodalupe Rivet
Point .000 0000 17 i | mmb 14 Guadalupe River
Point £.000 Q000 18 2 | ownb 15 Guadalups River
Point 0,000 - 0000 g 2| mmib 18 Guadaiupe River
Polnt 0.000 £.000 20 Aldord Guadaiipe River
Foint 0,00 0,000 21 5| detz2 Suadoiupe River
Folnt G.00G 0020 22 & | menk 17 Guadolupe River
Paint 0.000 G.000 23 _ 7|dhb3 Suadalupe River
Point cLO0x G000 24 8lderl Sundolupes River
Point Q00 G000 25 Fpdhb2 Suadalupe River
Point 0000 0000 20 10 | dei 2 Guadalupe River
Pont Q000 oa00 | 27 11 jderd =uodalupe River
Point 0.000 0000 | 24 i2 jdet 2 Suadalupe River
Folnt €.000 Q400G 20 13 i dei 20 Guodaiuoe Biver
Point 0,000 0.000 30 14 1k 14 Guadalupe Mivei
Polnt 0,000 Q000 31 15 ] dhb 15 Guadalupe Fiver
Polnt 0.000 3,000 32 146 | dhb 156 Guadalupe: River
Poini 0.000 2,000 a3 17 | dhix17

Point 0.000 2.000 34 18 | dhip 1 Guadalupe River
Pl 0000 0.000 35 1| dss? Guodalups River
Faint 0.003 0.000 36 2 dm 8 Guadalupe River
Point 0.00C 0000 | a7 3|ams Guadgiupe River
Puini G000 GO0 2R 1|dhb & Honey Creak
Poing 000 G000 39 2paht g Honey Cresk
Polnt 0.000 Q100G a0 3idh4d Honey Cresk
Foint 0,000 €.000 41 41dnb? Honey Craek
Paint 0.000 0,000 42 5|kn8 Honey Cresk
Point 0.000 0.000 43 6| getis Honey Craek
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Paird 0.000 0.000 a4 7{detio Honey Creek
Podrr 0.000 0000 4% 8]deti2 Honey Cresk
Foint 0.000 0,000 45 H{det 1 Honey Creal
Point Q.000 0.000 47 C0dkinio Honey Creak
Point 0.000 LLIEAN) 48 1 {7 Haonery Cresal
Poitd G.000 0.000 49 T2 jkng Honey Craek
Point 0000 -0.000 50 13 {ddet? Heney Cregk
Point 0.050 0,000 5i 1mmb i3 Honmey Creek
Point 0000 0,000 oz 25§ dhix 32 Honey Creek
Poing 0.000 £.000 53 3fdet 14 Honey Creek
Point 0000 0,000 o AFdet 13 Honey Creek
Poirit 0.000 |. £.000 55 SEMn it | Heimey Creek
Poicit 0.000 0.000 56 &84n 12 Horey Creek
Point 0.000 0.000 57 7ids2 Honey Creek
Point G.000 0,000 oé B{dhss 2 Honey Creek
Point Q.00 0,000 5 S1dss 1 Hahey Creek
Point G000 0.000 &0 13det24 Haney Cresk
Poind 0.0 0.050 &1 2] et 23 Honey Creck
Poirt 0.000 0.000 G2 3jdet2s Honey Creek
Point 0.000 0.000 &3 4 ) det 27 Haney Creek
Point G000 0.000 &4 5] cet 26 Honey Creek
Point G.000 0.000 &5 é | clet 28 Honey Creek
Polnt 000 0.000 &6 7] det 22 Haney Creek
Polnt G000 0.000 &7 timmb7 Haney Creek
Point G000 0.0 &8 21awmb & Honey Creek
Polnt G000 G.000 &0 3] mmb Honey Creek
Polnt 0.000 0.000 70 4]ds 16 Honey Creek
Polnt G000 0.000 71 51dss 17 Honey Creek
Point oG 0,000 72 s{mmb & Honey Creek
Polnt 0.000 0.000 73 1{derin Honey Creek
Point G.000 0.000 74 2| Hin 4 Honey Creek
Paint G006 0.000 75 3{det1? Honey Creek
Folni Q000 G.OCa 76 41413 Honey Creek
Pesirit 2000 G.000 ¥7 5 s 14 Honey Creek
Point 2,000 G000 74 & |dss b Hargy Cresk
Polnt 0000 0.000 70 i|detan Honey Creek
Pobnt £,000 G000 8 2] N Honey Creek
Point 0.000 G000 81 3 | det 3z | Horney Cieek
Point 0.000 G000 a2 4| det 33 Honey Cresk
Point 0000 000 23 5| det a3 Honey Creek
Point 0.000 £.000 B4 . 6| s a4 Honey Craek
Polnt 0.000 £.000 8BS Fldss Honey Cresk
Polnt Q000 2,000 85 Blds s Honey Cresk
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longhom Cavern | £.385 [1.350350832 0211487992 |G |af o|1|cl clo|ofie]| o] o] G| ¢
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Polint Q000 1 1fmsp 8 tedidian
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Point 0.000 0.00G 3 JEmsp 23 terdion
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Point 0.000 0.000 & Spmep 23 Merndian
Foint Q000 G000 & & pimsp & Merdiae
Point 0000 0.000 7 7 [ mep 46 Meddian
Point 0000 0,000 g 8msp i3 Mendian
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Poant 0000 0.000 10 10| rmep 36 Meddian
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Polnt D000 G000 17 & msp nest 11997
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Point 0.000 Q000 22 171 {1 terfdian
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Point 0,006 0000 33 22 | s 29 Meidian
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Point G00G 0.000 37 4 | msp 23 fencion
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Point 0,000 0000 40 7 msp 33 Meridian
Point 0.000 G000 4 8| rmap 34 4 Merclicin
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Poinf 0.000 0.000 1 1] DET 18
Point 0003 G000 b 2| oeET V7
Point 0.000 0000 3 3K
Point Q.000 0000 4 4 | PF5P NEST 19971
Point Q000 Q000 & BIDCR S
ot 0.000 0,000 & SR Y
Point 0,000 Q.000 7 7|OCRS
Point 0.000 9.000 8 locre
Point 0.000 £.000 [ olxeLn
Point 0.000 00D 13 10| DET 18
Point 0003 0.000 i 11 EKLC 1D
Foint 0.000 G000 i2 12 { DET17
Point 0.000 G.H00 13 13 {DCR &
Point G000 CLO00 14 14 | BOR 4
Point 0.000 0.000 i5 15| DCR 3
Poirt 9500 0000 6 16 | DET3
Point 0.000 Q.000 17 i7 | DET®
Point 2000 9.000 18 8| DET 4
Point 0.000 0.000 19 1| DETS
Poini 0,000 0000 20 Z2|RCCY®
Point 0.000 0000 2i 3| DET2
Point 0000 0.000 22 41 DETS
Point .00 Q000 23 SVGETY
foint Q000 000 s & DETS
Pouni 000 0,000 25 FIDCR T
Point £.000 0.000 26 8 | DET
Point 0.000 0.000 27 lKLC 4
Poling 0000 0.000 28 16| KLC S
Point 0000 0,000 2 1| K7
Point 0.0006 0.000 30 12 [Kce
Point G000 0.000 3] 13| ¥C s
Point 0000 0.000 32 14 [ KLN 8
Point 0,000 0.000 33 15 I RCC 13
Point 0.000 0.000 34 16 ERCC 14
Foint 0,600 0000 35 17 KNG
Point 0,000 0.000 38 18{RCC115
Point 0.000 0000 37 12 |RCC 11
Polnt - (.00 0.000 38 20 |RCC 2
Point 0000 0.000 a0 21 [ KM 6
Point 0000 0.000 A 22 | PFSP MEST 1997.2
Point 0,000 0.000 ai 23 KINT
Poing 0.000 0000 42 1§DET 13
Paint 0.000 0.000 43 2 | DET 14
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Pedemalies Falls | 6200000000 |1.00427552 (0161620673 |0fo| o|o|o| olo|ope| ] o
Pedemales Falls | 5885000006 | 2250314055 |0.383910630 [¢jo| ol ala| ololone| of ©
Fedemdles Falls 5694444444 |1.668557751 |6.293015020 |ofo| of|ola| alajojs]| OF O
Pedemales Falls  F4.327777778 | 1065400347 |0.243368655 |0do| olo(o| alolop7| o} ¢
Pedamates Falls  }5.355000000 0979513843 (08205750 |ofo| olelo| ofolops| e} ¢
Pedemnales Falls  {5.483333333 [1.120000252 |0.204286277 |ofo| o|clo| olo|ops| 0f ©
Pedemdles Folls 15422222222 | 1010856105 [0.186428380 {0§ol o]clo| alo]opz| ol o
Pedemales Falls 15487500000 | 1780964158 (0313136655 (0§0l] olc{op alo|ojic| of ¢
Pedemales Falls  {5.800000000 |1.784140660 |0.207610459 [0to] olofo(| ofoloko| of o
Pedemales Folls  |5.885000000 |2.260314085 |0.383210630 |ojo| olaf{al ofoofie| ol ¢
Pedernales Falls  |4.863157895 [1.414489022 |0.290899258 |ofo| o|olo]| ofe|ons| of ©
Pedetnoies Falls | 7.085000000 | 1.450689491 |6.204755045 1010] ololo]| ofo|ojio| o] o
Pedernoles Falls  [B.567894737 |1.6490117584 |0.290097191 |0do| o|olo] ofofojie| of o
Pedernales Falls | 3085000000 12242290887 |02738372560 {odal 1lafel olofol 7| o] o
Pedeinales Falls | 7.695000000 |2.219168852 |0283391018 {o]o| w|4lol alolo]¢| ol o
Pademoles Falls | 1020000000 | 1.406376456 |C.137380045 |oJo| 7 olil ofo|oz| ¢| ©
Pedarmales Folly 1059000000 {2032343734 |0i9191i5%0 {ojo| ol|afo]| olo|ohs| o] o
Pedemnales Falls | 1071500000 {2021795730 |0.188688354 lodo| 2[1{o] olojoh2] of O
Pedemales Falls | 7005000000 [1.925035885 |0.274808834 {o]o| ol zin]| olo|ofis]| o ©
Pedemales Falls | 9.030000000 {2.475798648 0249325141 {odo| 1| ool ofo]ofis| ol ¢
Pedemdles Folls | 6.858823529 12911197954 |042444567¢ (0lo| 2|oto]| olojoho] of o
Pedemales falls | 8.735000000 {1.363538354 {0.386100556 i0|0| o] 2¢o| olojohe| of ©
Pedemales Faolls | 10.05882353 {1.759282106 |04748993%1 to|o| 0| 3jo| o|o]ole]| o] ©
Pedemales Folls | 7.231678047 12.36844879) 0326131522 tojo| o|ojol ofolofie] ol o
PedemalesFalls | 8006316789 {1973671736 [0.245°000858 to|a| 4| 0jof ojolojie]| 0 O
PedemalesFalls | 9052631679 2086562410 0230492359 to|a{ 1{1ioj ojoloha| ot o
Peclemales Falls | 8935000000 3174947161 [0.355338238 tojo| o|ofo| ololoha| o] ©
Pedemalesfalls | 8000000000 §2246634910 |0280820364 {0 |6| o|Gio] ofofojio]| of o
Pedemales falls [ 7157894737 {2.035649493 0312333385 o |c| o|oto| ofolopa] ¢f «
PedemalesFalls | 7.236842105 |0.694557946 [0.123611643 0 |a| o|oto| alolope| of o
Pedemales Falls 6840000000 §LE1TI93208 (0204794337 B0 |G| 0|30 o|0|0@0) O O
Pedemales Falls . | 4.369473684 11756276090 [0a99883042 j0lcl o|cio| o(ojoug| ofj o
Pedernales Folls  { 73MT11INY 1735633613 (0234661132 jolo) oloiol olojone]| ¢f ©
Pedernates Folls  F6.284210826 | 2046477504 {0.326653874 jo|o| o|ojo| ofojohs]| ol O
Pedemaies Falls 16178947358 11895192440 0306717686 100t ol ziof olo|olis] of o
Pederndles Falls B.O66GG0067 | 26060520828 |0323126384 |0|0E of440f olo|ola| ot o
PedesnalesFolls  {7.500000000 |2.330800630 |0.310773417 |00 ojijo; ciolofin] ¢f ¢
Pedemnales Folls | 1071000000 |3.242454940 |0.302751162 [010) c|2|cl efjo|opo| o] ©
Pedemales Folls | 5126315789 |1.495490297 |0.271728087 |a|o| o|o|o| ojejoia} O] ©
Pedemdlas Folls A.278247368 | 1.940672074 | 454241813 |00 S| 30| D|Ojo 8] O] ©
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DET 12

Poini 0.0 2000 44 3

Point 0000 0.000 45 4 | DET 13
Paint 0.000 0,000 44 5{DET 10
Poinit 0.000 0,000 47 & |DCR @
Polnt G000 0.000 48 TR 2
Point 0.000 0.0¢0 49 8|RCCS
Point 0.000 0.000 50 g DCR 156
Foint 0.000 0.000 5i 16 [KLN 1

Peirit 0.000 0.000 52 t|RCCS
Poiri 0.000 0.000 53 2|RCCT
Point .000 0.000 54 3 BCR15
Point 2,000 G000 55 4|RCCS
Point 0.000 00 56 5|RCC A
Polnt a0 0000 K7 &|lDCR 14
Polnt 0.000 0.000 58 7|ocR13




Pedetnoles Falls 4976470588 19.885977668 |0.3789789a84 |0|o) 1{z|c] ofajem ] al »
Pedemales Falls 5485000000 £1.372008913 [0.212327540 |o|o| olilej olojohz] 1] o
Pedemales Folls  [6.220411765 24602063490 (0432153725 |20 ali o] olefole] al o
Pedemalesfalls | 7.484210626 {1.53415300% |0.204985205 (a9 .1 |2|z] ol|ofons] o] o
Pedemales Folls | 7.605000000 {1.607823484 |0.223250078 (00| O|0|0]| olotelic] af o
Pedemdles Folls | 5540000000 |1.448566450 |0.261472283 (g0l ofo|oy olojoiia] o o
Pedemales Falls | 4230000000 |1.307106084 |0.300008531 |alo]| ofo|o] olotoin] of o
Pedemales Foll; | 4687500000 {1.551719474 100331033488 (0fop ofv1o] ololofis| af o
Pedemales Falls  [3.861111111 §1.331137608 |0.244756137 |0fe| of|olo| olejong| ol o
Fedemales Falls 4100000000 |G.928760358 | 0241161068 |G30 | Q00| 20007 | & ©
Fedemdtes Falls  f4.500000000 |1.2905%4449 |C.2sedarens |odo] alolo] olojopz] ol ©
Pedemales Fails 14841175471 [ 1188517366 |0.2456001765 {0fo]| ofolo| olojonz]| oi ©
Pedernaies Falls 4200000000 |1.278453927 |0an43037¢2 (ool ofolo] ololope] af o
Pedetnales Folls  |4.973684291 | 1.925878474 (022637100 {olo| o|ojol olo]ofia]| o) ©
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Poinf 0.000 0.000 2 1ibal?2 bossum Kingdom
Point 0.000 oo | 3 2 {di12 Possum Kingdomn
Poing G000 0.000 4 1§chs 13 Possum Kingdom
pint 0.000 e G 2{lens Possum Kingdom
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Paolnid 0000 G000 i i|db25 Possurn Kingdom
Point 0000 G.000 s 2| db26 Possum Kingdom
Poind £.000 CLO0G 3 3| k24 Possum Kingdom
Poind 0.000 3.000 4 4| of» 27 Possurn Kingdomn
Point 0.000 GO0 5 5|db22 Possurn Kingdorn
Poirt D.000 0000 & 6| db23 Possum Kingdorn
Paint 0.000 0,000 7 7| do 3o Possum Kingdom
Foint 0.000 £.000 8 8| db2e Possuri Kingdorn
Point 0.000 0.000 g - P db28 Possum Kingdom
Paoint 000 ooca | 10 10 | elb 31 Possurn Kingoiom
Point 000G 0.000 11 11 ¢k 3 Possurn Kingdom
Peoind 0000 Q.000 12 12{am?7 Possum Kingdom
Poiri 2,000 000 i3 13 { det 18 Possum Kingdom
Point 0.000 G000 i 14 | et t7 Possurn Kingdom
Point 0.000 €000 15 15 | mnb 5 Possumn Kingdom
Poiling G000 0,000 14 i6 | dhb 14 Possurn Xingdom
Paolnt G000 0.000 17 17 | db 12 Possurn Kingdom
Peaird 0800 0.000 13 16 b 13 Possum ¥ingdom
Foint 0,000 C.000 1% 19 {db 10 Possurm Blngcom
Pcint 9000 G000 20 20|t 33 Possarn Kingdom
Point 0,000 G000 21 1|derd Possurm Kirgclom
Polnt 0.000 Gooat 22 2| mmits 32 Possum Kingdom
Point 0.000 ooy 23 I|dx? Possum Kngdom
Point 0.000 a0 24 4| des & Possurn Kingdom
Polnt - G000 0.0 25 5| almb Possura ¥ingdorn
Point G00C 0.000 24 alamd4 Possurs Kingdom
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