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ABSTRACT 

Cattle have the ab ility to alter the terrain of a given area, thus makin g the hab itat 

po tent ia ll y unsuitab le to many types of herpetofauna. Their cloven hooves can collapse 

burrows, cause direct mortalities, or disturb habitat of leaf-litter dwelling species. Their 

heavy grazing pressures have the ability to remove vegetation cover, simplify vegetative 

structure, and change invertebrate communities which are essential to many types of 

herpetofauna. 

Some work has been done to assess the impact of cattle on reptile and amphibian 

populations but many of the studies included ponds that contained fish which can limit 

amphibian populations . This study took place at the Milan Army Ammunition Plant in 

Carroll and Gibson counties, Tennessee and sought to compare the herpetofauna in and 

around nine fishless ponds of two types: those accessible to cattle and those not 

accessible to cattle. 

Three sampling techniques were used: 1) aquatic minnow traps deployed 

seasonally, 2) terrestrial cover obj ect set along transects that were checked monthly, and 

3) monthly samples of treefrogs with PVC-pipe refuges attached to shoreline trees . 

The aquatic capture data showed that the total number of individual amphibians 

captured over the course of the study at the two pond types was stati stically different, 

with non-cattle ponds exceeding cattle ponds. However, the average total mass per 

sampling session was not. Cattle ponds dominated the number of species and individuals 

found under the cover objects with Diadophis punctatus being the most abundant animal 

found . The PVC-pipe refuges yielded over two-and-a-half times more individuals at non-
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cattle ponds, but the individuals captured at cattle ponds had a signifi cantl y greater snout­

vent length and mass . 

These results suggest the fo llowing about the amphibian and reptil e populations in 

and aro und ponds on the Mil an Army Ammunition Plant: 1) numbers of individual 

amph ibians is greatest at non-cattl e ponds, but biomass is similar overall at each; 2) 

abundance of terrestri al herpetofaun a in the area surrounding ponds is greatest where 

cattl e are present ; and 3) gray tree frog numbers are much higher around ponds where 

cattl e are absent. It is likely that fac tors other than the presence or absence of cattle (e.g. 

amoun t of so lar rad iat ion reachi ng the \.\'ater. nutrient load. density and composition of 

vegetation, and prox imi ty to row-crop fi Ids) we re involved in producing these results. 
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CHAPTER I 

INTRODUCTION 

There has been little work done on the effects of cattle on co-existing populations 

of amphibi ans and reptiles. Much of the previous works (Burton et al. 2006, Maret et al. 

2006) deal s with cattle ponds that are inhabited by fish. Fish are known predators of 

anuran and salamander populations (Maret et al. 2006, Knutson et al. 2004) thus can limit 

the potential amphibian diversity in a given area. 

Many reptile communities partition the environment according to the amount of 

insolation reaching the soil surface (Bradshaw 1981 ) and the structural diversity of 

vegetation (Pianka 1966). Grazing by cattle therefore can affect reptile communities 

through the removal of vegetation cover and simplification of vegetative structure 

(Lillywhite 1977, Jones 1981 ). Cloven-hoofed livestock can collapse burrows, cause 

direct mortalities, or disturb habitat of litter-dwelling species (Busack and Bury 1974, 

Ehmann 1980) . In additi on, Vitt and Ohmart ( 1974) suggested that invertebrate 

communities, which are a major food source fo r most reptiles may also be affected by 

heavy grazing pressure. 

Amphibians can be used as indictors of ecosystem health (Wake 1991) . Their 

thin, moist, highl y permeab le sk in; jelli ed . unshelled eggs; possession of aquatic and 

terrestrial life histori es; restricted home range; and limited di spersal abili ties of many 

species make amphibians effective bi omonitors (U.S . EPA 2002). 

The use of reptiles as bio indicators is controversia l. Reptile may also be useful 

ind icators of ecosystem hea lth because they are eas ily sampled (Bock et al. 1990) , 

respond quickly to environmental change (van Rooy and Stumpe! 1995), and are not 



subject to dra mat ic, seasonal influenced fluctuations in popu lat ion size and compositi on 

(Newso me and Corbett 1975, Schodde 1982) . Read (2002) however fo und that the use of 

reptil es as earl y warning indicators of unsustainable grazing was unsupported and in 

some species, there was a greater abundance of individual s in grazed areas compared to 

that of ungrazed areas. 

Grazing around ponds results in disturbance from livestock through wading and 

defecating in the pond. This activity uproots aquatic and emergent vegetation in the pond 

and prevents trees and shrubs from taking root along the perimeter of the pond. The 

direct input of high levels or nitrogen through urine and manure and the turbidity induced 

by livestock disturbance leads to poorer water quality, low dissolved oxygen, and an 

adverse environment for amphibian eggs and tadpoles (Knutson et al. , 2004). Highly 

productive ponds experience wide ranges in dissolved oxygen and pH that can be 

detrimental to the survival of amphibian eggs and larvae (Freda and Gonzalez 1986). In 

addition, reports show that the presence oflivestock and their grazing in and around 

water bodies creates negative geomorphologic conditions (Trimble 1994). 

The purpose of this study is to compare selected abiotic factors and herpetofuanal 

communities in and around a sample of fishless ponds, half with cattle present and the 

rest with cattle absent. 
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CHAPTER II 

STUDY AREA 

Location and Size 

The ponds that were examined were all present on the Milan Army Ammunition 

Plant (MLAPP) which is located in Gibson and Carro ll counties, Tennessee, just east of 

U. S. Highway 45E from Milan city to Med ina (Figs. 1 and 2). It comprises 9,077 ha 

(22 ,419 ac) and is divided into northern and southern sections by state highway 104 West 

(B rew and Marko I, 2001 ). 

History 

MLAAP is an active army installation, constructed in 1941 and opened in 1942, 

with the mission of loading, assembling, packaging, storing, and shipping medium- and 

large-caliber ammunition. The installation includes 10 ammunition load, assemble, and 

package (LAP) lines, one washout/rework line, one central x-ray fac ility, one test area, 

two shop maintenance areas, 12 magazine storage areas, a demolition and burning 

grounds area, an administrative area, and a famil y housing area. In addition, the site has 

seven industrial waste water treatment plants . Administrative support, storage and 

disposal faci lities, as we ll as active and inactive production facilities are dispersed among 

wooded and cul ti vated fi elds (Higgs 2005). Since 1949, the plant has leased fenced in 

areas for catt le graz ing (areas P/L and MOD). 

Physiography, Topography, So ils, Geology 

MLAAP is located on the eastern flank of the Upper Mississ ippi River 

Ernbayment of the Gul f Coastal Plain Physiograph ic Province (Moore. 1965) . 
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Figure I. Count y map of Tennessee showing the location of the Milan 
Arm y Ammunition Plant (Green Dot). 

Figure 2. Ae ria l photo showing the middle and upper p rt ions of the Milan Army 
Ammunition Plant. 



The soi l types that occur on MLAAP inc lude Memphis Lorina Grenada 
' o , ' 

Ca lloway, Henry, Falaya, and Waverl y so il assoc iations (Higgs 2005). 

The Mississippi Embayment is structura ll y a down-warped, down-faulted trough, 

the axis of whi ch approx imates the present course of the Mississippi Ri ver. MLAAP and 

surroundings contains sediments and sedi mentary rocks ranging in age fro m Cretaceous 

to recent. The Milan area is underlain. from oldest to youngest groups, by the Cretaceous 

Mc airy Sand. the Porters Cre k Clay, the Wilcox Group. the Clairborne Gro up, and the 

Quaternary age loess. fluvi al, and all uvi al deposits (Park and Carmichael, 1990). 

V egetati on 

Mil an Army Ammuniti on Plant i part of the Western Mesophytic Forest Region 

a. described by Braun ( 1950). In 196-1-. Kuchler de cribed the region as Oak-H ickory 

Vegetation Type ,,·ith a c mposition of medium tall to tall broadleaf deciduou trees. 

Dominants of this region includ : whit ak (Quercus alba). northern red oak (Quercus 

ruhro ). bla k oak (Quercus 1•e/11ri11a) . . hagbark hi k ry ( arya O\'Ofa) . and bitternut 

hickory (Corm cord((ormis ) (Ku hi r 196-f). 

Wea th er a nd lim ate 

The ar a of 1!i lan i charact ri zed by a t mperat and on tinental cl imat . There 

is no cir:· se:1son. and no,,'fall is rnriabl from y ar to year (Higg 200 -). Figu res 3. 4 

and 5 she)\\ the a\'erages or histori monthl y ( 1930-2005) high and lo,,· temperature and 

total precipitation compared to thos' a, ·crage mo11th l: tcmpt:ratures and precipitation 

during the ::;ampling pniod or this study . 
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compared to the average maximum monthly temperature during the sampling period 
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CHAPTER III 

METHODS AND MATERIALS 

Choice of Study Sites 

January through April 2006 was spent sampling 25 ponds across MLAAP that 

were thought to be un-stocked (with game fish) to determine size, accessibility, whether 

or not fish were actually absent, and if reproducing populations of amphibians and 

reptiles were present. Twenty-two of these (9 with cattle and 13 without cattle) were 

confirmed as fishless and similar enough in size to serve as candidate study sites. All 

nine of the cattle ponds were selected and nine of the ponds without cattle were chosen 

randomly using the random numbers generator at http ://www.random.org. The 18 chosen 

ponds (Appendix A) are shown in Figure 6. 

Target and Accessible Populations 

The target and sampled population for this study included all amphibians and 

reptiles living in and around the 18 selected ponds for this survey at MLAAP. Major 

groups included members of the orders Caudata (salamanders), Anura (frogs and toads), 

Testudines (tmiles), and Squamata (lizards and snakes). 

Marking and Measuring 

All captured individuals were assessed for the following: mass (using an Ohaus 

CS2000 compact electronic scale), snout-vent length (SVL) (or carapace length, CL, if a 

tu11le), age class Quvenile or adult) , sex (if detected externally), and reproductive 

condition (National Park Service, 2003a). Adults and juveniles of sufficient size were 

marked by either toe-clipping or scale notching depending on the type of animal 
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t 355429N,884141W 
5. 355403N,864332W 
6. 355360N,864334W 
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9. 355147N,864016W 

Calfle(C): 
1. 355338N,864220W 
2. 355338N,864204W 
3. 355312N,88.4156W 
4. 355300N,864257W 
5. 355203N,864359W 
6. 355126N,864304W 
7. 355025N,864034W 
8. 3549.43N,864.439W 
9. 354922N,884140W 

Lavinia 
1 Gate 

3 Miles 

Figure 6. A map of the plant showing the ponds that were selected for the study. 
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in vo lved. Frogs, toads, salamanders, and li zards were marked by clipping the second toe 

on the ri ght forelimb. Snakes were marked by clipping the second ventral scute anterior 

to the anal scale; turtles were marked by notchin r, one of the marainal scutes as described 
b b 

by Cagle (1939). 

Capture Methods 

Minnow Traps 

Each pond was sampled using six minnow traps as illustrated in Fig. 7. Four of 

the minnow traps were placed near the edge, in shallow water, along north-south and 

east-west lines that bisected the pond . The other two traps were set in the middle of the 

pond equidi stant from each oth r along the north-south line mentioned above. Minnow 

traps were set the day before sampling was to occur and checked within 48 hours to 

prevent poss ible drowning of individual 

Cover Objects 

t every pond urv . d. a twenty-co\'er-object tran ect was established along a 

!in xtending outward through su rrounding habitat(s) . An attempt was made to 

incorporat as many different habitat as possible when con tructing the transects . Pieces 

of plywood (F ig. 8) and roofing tin (Fig. 9) each m a uring 1.22m x 0.61 m were placed 

in alt mating fashio n every five m ters starting \Vith a piece of plywood. The cover 

obj cts were numbered I to 20 (v,1ith orange pray paint) starting with th cover obj ect 

clo est to the pond. On surveying days. the temperatur wa taken simul taneously under 

and on top of cover objects L 2. 7. 8. 13. 1-L 19, and 20. 



N 

i 

Figure 7. Representation of minnow trap layout around a typical pond. Lines 
from black rectangles (minnow traps) represent cords used to anchor and retrieve 
traps . 

I I 



Figure 8. Pl ywood cover object at transect NC I. 

Figure 9. Tin cover object at transect C l. 
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PVC-Pipe Refuges 

Ten PVC-pipe r fuges, intended to attract treefrogs, were haphazardl y placed on 

trees around the edge of each pond. Each refuge was 60-cm long with a diameter of 3 .8 

cm (Boughton and Staiger, 2000). The bottom end of each pipe was capped using a PVC 

male adapter and a twist cap to allow for water retention within the pipe. Two drain 

holes (0.5cm) were drilled 15 cm from the bottom of the pipe (Boughton and Staiger, 

2000) to keep the water from potentially filling the entire pipe. Another hole was drilled 

at the top of one side of the pipe to allow for attachment to the tree (Fig. 10). The refuges 

at each pond were hung on a nail two meters up from the base of the tree. To prevent the 

refuges at cattle ponds from be knocked of the trees, they were lashed to the tree using 

Bungee cords in addition to being hung from a nail (Fig. 11 ). All PVC-pipe refuges at 

each pond were numbered in a clockwise direction, starting with the one closest to the 

no1ih shoreline marker. On surveying days, temperature was taken simultaneously below 

(in water) and above (air within the tube) the drainage holes in pipes 1, 2, 6, and 7, at 

each pond. 

Leaf samples were taken, pressed, and later identified for each tree that contained 

a PVC-pipe refuge. Canopy densities at the edge of the water were taken at the cardinal 

points of each pond during the last sampling period, May 2007. 

Vegetation 

Each tree that a PVC-pipe refuge was placed on was identified (Appendix B). 

Using a densitometer, the canopy density was taken at the water's edge at the cardinal 

po ints of the ponds using a scale ofone to 4 (I = 0-25% cover, 2 = 26-50%, 3 = 51-75%, 

4=75- 100%). 
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Figure I 0. Picture of a PVC-pipe refuge at a non-cattle pond. 

F. 11 p1·cture of a PVC-pipe refuge at a cattle pond. 1gure . 
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Abiotic Data and Water Quality 

Water quality parameters were measured using a YSI (model 650 MDS) multi­

parameter instrument. Parameters that were measured included: pH. temperature, 

specifi c conductance, total dissolved so lids, and di ssolved oxygen. For consistency, the 

YSI unit was always dep loyed on the north end of each pond. Ambient temperature was 

taken using an alcohol based thermometer. Weather conditions incl uding cloud cover, 

wi nd, and precipitation were recorded. Al o start time and end time at each site was 

recorded . 

Two ponds of each type ( cattle vs. non-cattle) were chosen randomly 

(www.random.org) to contain two temperature data logger . One of the data loggers at 

each pond was attached to a tree trunk approximately 1.5 met r above ground on the 

north side of the pond ; the other was ecured to a PVC pipe in th center of the pond in a 

manner that allowed it to rise and fa ll with changing wat r levels but to remain at a 

constant depth of aro und IO cm. Th data logger were et to record temperature every 

fiv hours over a period of 11 months (8 ug. 2006 - 8 July 2007). 

Coord inates of Ponds and Sample Devices 

Coord inates of all ponds. P C-pipe refug . and co\·er obj cts was determined by 

use of a Trimbleni GPS recei\'er and Trimble urvey Controllci-1~' (A pp ndix C). The 

data collected were used to create digital maps depicting these area u ing GI sohware 

ESRl ArcG IS 9. Digital maps showing land u e (Fig. 12). and major road and drainages 

(F ig. 13) were obtain d from MLA.--\.P" s GIS technician. 
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Figure 12. Map of MAALP depicting land use. 
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Figure 13. Map depic ting roads and drainages at MLAAP. 
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Sampling Schedule 

Aquat ic pond surveys were conducted once per season and cover objects, PVC­

pipe refuges , and water quality parameters were checked monthly. Ponds, cover objects , 

PVC-pipe refuges and water quality parameters were checked in a different order each 

sampling period in attempt to minimize differences in averaae temperatures arnona sites 
b b 

over the period of the project. The proj ect commenced in June 2006 and concluded May 

2007. 

Cover objects and PVC-pipe refuges were sampled a total of e leven times. The 

month of October was sampled twice, once at the beginning and the end of the month. 

No sampling was conducted in September due logistical difficulties, hence the double 

sampling period in October. February was not sampled due to inclement weather 

conditions . 

Water quality parameters were taken a total of seven times. May was sampled 

twice , the beginning and end of the month. 

Identification and Nomenclature 

Taxa identification was a ided by the keys and field guides of Altig (1970), Conant 

and Collins ( 1991 ), and Pfingsten and Downs ( 1989). A. Floyd Scott and Nathan Parker 

also contributed to thi s task. Scientific nomenclature of individuals fo llows that used by 

Crother et al. (2000). 

Record Keeping and Voucher Specimens 

All data obtained during this study was recorded in the field on custom designed 

d 1 (A d. D) and later transferred to a Microsoft Excel data base file for ata s 1eets . ppen 1x 

d 1 
· F . documentat ion purposes. a voucher ( either specimen or 

management an ana ys1s. 01 
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photograph) of each species fo und during the study was accessioned into the Museum of 

Zoo logy at Austin Peay State University . All original field notes and documentations 

were deposited into the Snyder Museum of Zoology at Austin Peay State University. 
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CHAPTER IV 

RESULTS 

Aq uatic Sampling (Biotic) 

Sampling for pond-dwelling amphibians and reptiles was conducted four times 

over the course of the study: summer (June 2006), Fall (October 2006) , Spring I (March 

2007) , Spring II (May 2007). Figure 14 shows the species richness encountered during 

each sampling effort. Tables (1 , 2, 3, 4) show the taxa caught per sample session along 

with their combined m ass and number of individuals (larvae and adults are lumped 

together). Summer was the only sampling period in which the non-cattle ponds had a 

lower grand total of individuals ( 179) and combined mass ( 427 g). A two-tailed t-test 

revealed no s ignificant difference in the averages of mass per sampl ing session (P = 

0.201 ). However, the re was a significant di ffe rence in the total number of indiv iduals 

between the two pond types over the course of the study (X2 = 983, df = 1, P < 0.001 ). 

There was no significant di ffe rence in total species richness between pond types over the 

course of the study (X2 = 0, df= 1 , P > 0.10) . 

Cover Objects (Biotic) 

Cover objects at cattle ponds yielded a greater number of individuals (52 vs . 16) 

and spec ies ( 15 vs. 9) than those at ponds where cattle were absent (Table 5) . To 

determine if these findings were significantly di ffe rent between pond types, a C hi Square 

goodness of fi t test was used with an expected rati o of I : 1. Analys is showed that only the 

b f · d' ·d l •e si· a 111'ficantl y different (number of individuals : X
2 

= 19.06, df nurn er o 111 1v1 ua s wer o 

= 1, P < 0.00 l ; number of species: X2 
= 1-5, df = l , p > O. l O) . 
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Figure 14. Species richness per aquatic sampling period of the two pond types. 
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Table I . List of spec ies per pond type captured during the summer aquatic sample along 
with numbers of each and total mass. The asterisk indicates mass was no measured. 

Taxa Cattle Non-cattle 
Number Mass (g) Number Mass (g) 

Ambystoma maculatum 24 40 l 2 
Ambystoma talpoideum 41 116 52 174 
Hyla chrysoscelisl versicolor 
complex 0 - 51 * 

Hy/a cinerea 19 18 0 -
Hyla spp. 6 7 0 -
No tophthalmus viridescens 3 8 12 24 
Rana catesbeiana 3 38 0 -
Rana clamitans 8 47 60 220 
Rana sp. 137 614 0 -
Unidentifi ab le tad poles 0 I 

., 
7 - _, 

Totals 2-tl 898 179 427 

Table 2. Li st of pecies per pond typ aptur d during th fa ll aquati amp! along 
with numbers of ach and total mas . 

att le ~on-cattle 
Taxa 

~umber I Mass (g) 1 umber 1 Ma (g) 

Acris crepitans 0 - 1 I I 
Ambystoma tafpoideum I :8 ,, - 10 1 597 
No1oph1ha/111us ,·iridescens I 9 ,: :6 ]')7 

Rana catesbeiana I 1 7 0 -

Rana clamilans I 30 45 5 I I 3 
., - ..., 260 I -+ 61 Rana sp. 1-+: . -

0 - - I 1 Scaphiop us ho/brookii I 
I 

0 - :o I Unidentifi able tadpoles 

I 2-B I 654 I 475 I 121 7 Tota ls 



Table 3. List of species per pond t . d d · · · . ype captu1e unng the Sprmg I aquatic sample along 
with numbers of each and total mass . 

Taxa Cattle Non-cattle 

Number Mass (g) Number Mass (g) 
Ambystoma maculatum 0 0 4 4.9 
Ambystoma talpoideum 1 1 72 60 453.4 
Notophthalmus viridescens 17 40 .55 141 423.93 
Pseudacris crucifer 0 - 2 5.85 
Rana clamitans 108 320.3 1444 2224.7 

Totals 136 432.85 1651 3112.78 

Table 4. List of species per pond type captured during the Spring II aquatic sample along 
with numbers of each and total mass 

Taxa 
Cattle Non-cattle 

Number Mass (g) Number Mass(g) 

Ambystoma opacum 1 1 0 -
Ambystoma talpoideum 36 51 10 r _) 

Ambystoma tigrinwn 6 65 0 -

Ambystoma maculatwn 0 
,., 

5 - .) 

Hyla spp. 0 - 19 1 1 

Nerodia sipedon 0 - 1 139 

Notophthalmus viridescens 12 30 30 66 

Pseudacris crucifer 
,., 

1 8 5 .) 

Rana catesbeiana 1 9 0 -

Rana clamitans 11 9 393 26 1 878 

2 
,., 0 -Rana sp. .) 

Unknown tadpoles 0 - 2 1 

Totals 180 553 334 1130 



Table 5. List of species encountered and number of each that were found under or on 
top of the cover objects during the period of study . 

Species Encountered I ~ umber of Individuals 
I Cattl e l :\lon-ca ttle 

A eris crepitans 

/,mhystoma maculatum 

Amh ystoma talpoideum 

I 

Amhystonw tigri1111111 

I ( ·wphophis amoen11s 
I 

( 'o/uher constnctor 
1 C ·otuhridae sp. 

/) iculo Jh is J l /17 ·ta!us 

f!o ,hes ilo iclcs_ 

I 

--

~t~ll~/l~ll~'(~'{'~S~!=u~ti~c~l'fL)._v ___________ • __ _ 

FI///IC'C('S s ), 
~ 

I / 0111 mJ >eltis rnllir:asta 
I , ~ 

/'lct/l()c/011 .!..!._li.,·.,iss1111i 

0 

I 

6 

2 --
') -
., 

- I 

0 

i 

I 

0 

0 

0 

-

0 

0 

0 

0 

I 

R111w clu 111 itc111s 

Scinccl/ 1 !atcr dis 

Storaiu tick 1y1 

Thwnnorhis ~l . 

lndiYidual Tota l 

-------, 
0 

1~ 



For each pond type, there was a greater number of individuals and species of 

reptiles captured overall a long the cover object transect than amphibians. At cattle 

ponds, 42 reptiles to 10 amphibians were logged and where no cattle were present, the 

ratio was 13 to 3. Numbers of species of reptiles to amphibians detected with cover 

objects at cattle ponds was 11 :4; at non-cattle ponds it was 7:2. There was no significant 

difference in the total species richness (X2 = 1.5 , df = 1, P > 0.1 0), reptile species richness 

(X
2 

= 0.888, df = 1, P > 0.10), or amphibian species richness (X2 = 0.666, df= 1, P > 

0.10) between the two pond types. The Ring-necked Snake (Diadophis punctatus) was 

the most abundant reptile and the Mole Salamander (Ambystoma talpoideum) was the 

most abundant amphibian found at the cattle ponds. The most common reptile and 

amphibian found at non-cattle ponds were the Eastern Rat Snake (Elaphe spiloides) and 

the Green Frog (Rana clamitans). The month with the greatest number of individuals 

captured was April for both pond types (Fig. 15) while the greatest number of species 

found was the first and second sampling periods in October for cattle ponds and April for 

the non-cattle ponds (Fig. 16). 

PVC-pipe (Biotic) 

In the year of the study, except for one dead Broad-headed Skink (Eumeces 

Jasciatus), the only animals caught in the PVC-pipe refuges were Gray treefrogs (Hy /a 

ch, ysoscelislversicolor complex). For both pond types, the August sample yielded the 

greatest number of captures. 

The total number of captures was nearl y three times (231 :87) as great at non-

d 
· 1 ttle present (Table 6). A Chi Square goodness of fit test 

cattle ponds than at pan s wit 1 ca 

· ·fi t (X2 = 65 1 l df = 1 P < 0.00 1 ). Of all individuals 
showed this difference to be s1gn1 ican ·- · ' 
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of cover objects during each monthly sampling period (June 2006 - May 2007). 
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'aptures recorded, 28 percent of ti · ct· ·ct 1e tn 1v1 uals at cattle ponds and 40 percent of the 

indi\'id uals at non-catt le ponds were recaptures. 

Whil e the number of captu · t 1 es a non-cattle ponds exceeded those at cattle ponds, 

overa ll averages fo r mass and SVL per individual ca t - ct (T bl 6) p UJ e a e were greater at 

cattle ponds. A two-tailed t-test revealed that these differences where significant (mass 

comparison: t = 4.71 df= 13 , P < 0.001; SVL comparison: t = 4.13 , df= 13 , p = 0.001) . 

Canopy Coverage 

On a canopy coverage scale of 1 = 0-25%, 2 = 26-50%, 3 = 51-74%, and 4 = 76-

100%, the average index value at non-cattle ponds (3.28) was significantly greater than at 

cattle ponds (2 .08). This was determined using a Mann-Whitney U test where the Nl and 

N2 were 9 each, resulting U statistic was 66.0, and P (two-tailed) was 0.024. 

Water Quality 

The averages for water quality parameters sampled at each pond type per month 

were calculated and plotted together (Figs. 17, 18, 19, 20, and 21). For each parameter 

the averages of monthly means were consistently higher at cattle ponds than at ponds 

with no cattle. When a two-tailed t-test was performed to look for statistical differences 

between pond types for each of the overall means of water quality parameters, significant 

differences (P<.05) resulted between four of the five parameters (Table 7). 
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Table 6. Numbers of captures and averages of mass (grams) and SVL (mm) of the tree 
fro gs captured during each sample and overal l. Values in parentheses followi ng means 
are standard deviat ions. Asterisk indicates a dead frog that was caught in the pipe; no 
measurements were taken. 

Cattle Non-Cattle 
Sample Avg. SVL 

No. I Avg. Mass (g) 
Avg. SVL 

No. Avg. Mass (e) (mm) (mm) 
June 12 6.25 (1.54) 39.33 (4.0 I) 12 5 __ 2 (0 .83 ) 36.90 (3.4 1) 
Jul y 17 6.08 (2.47) 41.46 (4.43) 39 I 5.38 ( 1.58) I 39.97 (3 .51) 
/\ugust 21 6.85 (2 .23) 43.15 (4.49) 51 5.9 ('.11) "'6.81 (-t .19) 
~ October I 13 7.75 (7.90) 40.61 (7. 1 7) I 39 6.00 (2.54) I 39.05 (5.73 ) 
October 11 0 - - IO : .10('. 73 ) 35 .20 (6 .21 ) 
November I * * 0 - -
December 0 - - 0 - -
January 0 - - 0 - -

6.65 (0) -+2 .00 (0) 10 - (_.38) I 38.11(5.21) March l - ' 

/\pril ]') 7.75 (3.65) 46.67(: .1 2) ➔ : .49 (2.38) I 38.87 (5. 90) 
10 7.56 ( l .33) -+3 .')0 (2. 9) ') ') 6.14(1.19) ~9.64 (3. 85 ) May --

Overa ll 87 6.98(0.71) I -t 2.35 ( •. 35) Bl 5.63 (0.38) 38.07 ( 1.6-t) -
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Tabl e 7. Results oft-test for equality of overall sample means for var ious water quality 
parameters sampled. 

Mean 
Parameter t-value df p difference 

Specific Conductance (mS/cm) 2. 17 12 0.05 1 0 .0583 

Dissolved Solids (mg/L) 2.65 l ? 0.021 0.0420 

Percent Dissolved Oxygen 3.87 12 0.007 41.4290 

Disso lved Oxygen (mg/L) 3.00 J? 0.0 11 4.3671 

1PH 9.57 12 5. 71 E-07 
I 0.7157 



CHAPTER V 

DI SCUSSJON 

Aquatic Sa mpling and Water Quality 

The biotic data from pond sampling is somewhat contradictory. The first 

sarnplinQ session (summer 2006) was the only period 1·n h. h ttl d h d 
~ , w 1c ca e pon s a a greater 

number and total mass of amphibians than that of non-cattle ponds. In the other three 

sampli ng periods, non-cattle ponds nearly doubled the number of individuals and mass of 

that at cattle ponds ; during the first spring sampling period, non-cattle ponds had over 12 

times the number of individuals and seven times the amount of mass. 

With a greater amount of canopy cover, non-cattle ponds tended to have a greater 

density of leaf litter on the bottom than the cattle ponds possibly creating better habitat 

for amphibians. The cattle ponds tended to have mucky, yet firm mud bottoms. While 

more leaf litter on the pond bottoms may have provided better amphibian habitat, it might 

have also lowered the oxygen content of the water because of an increase in oxygen 

demand created by elevated levels of organic decomposition. The lower oxygen content 

observed in non-cattle ponds could shed some light on why cattle ponds had a higher 

number of individuals during the summer sampling session. The dissolved oxygen 

content may have been below levels needed to sustain amphibians, especially larvae. 

Several times, when traps were pulled from the water, tadpoles and some larval 

b ·d h b • ed dead possibly due to confined movement in a restricted am ystomat1 s w ere o ser v 

oxygen environment. 

• · d d accounted for the lower number of individuals 
If low dissolved oxygen m ee 

· h mer sample session, then what accounted for the 
fou nd at non-cattle ponds dunng t e sum 
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increase in numbers of individuals and bio · 1 mass 111 non-catt e ponds vs. cattle ponds? 

Lower cattle pond numbers could ha I d f · ve resu te rom the trampling and stress that cattle 

place on these environments. A reason for greater numbers at non-cattle ponds could be 

that our summer sample, taken in June, missed the late-breedino ranids which accounted 
e, ' 

for over a third of the fall sample . Additionally, Ambystoma talpoideum accounted for 

nearly half the total mass in the fall sample suggesting that their larvae might have been 

too small in the summer session for trapping. 

The number of individuals taken in first spring sample at cattle ponds was down 

compared to the fall sample, but at non-cattle ponds the number exploded. The large 

increase in numbers and biomass as non-cattle ponds was due primarily to more Rana 

clamitans present. In the second spring sample, the number of individuals and total 

biomass at cattle ponds was comparable to that in the first spring sample, but dropped 

precipitously at the cattle ponds. This might have been due to a wave of metamorphosis 

among the R. clamitans tadpoles which had grown to such large numbers in the first 

spring sample. 

The pH between pond types was signifi cantly different for five of the seven 

sampling periods. The pH at cattle ponds tended to be around 7.0 while at non-cattle 

d · d 6 " Tl1e lower pH at non-catt le ponds could have resulted from the pon s 1t was aroun . .) . 

interplay of a lack of limestone in the area to buffer the water systems. Without 

· a ·oanic matter (which was greater in the non­
suffic ient calcium carbonate, decompos1110 OI::, 

·b d. , ·d which combines with water to fo rm a weak acid, 
cattle ponds), releases car on 10x1 e 

· · carbonic acid can lower the water ' s pH. Since 
carbonic acid. In great enough quantities. 

. .· I" · 0 the bottom of the ponds and in some cases, 
cattle ponds had less organic debr 1s 111111

0 
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plants (mostly duckweed) growi ng in the 
pond, they should have been able to absorb the 

carbon dio:--.:ide. el iminate bicarbonates · · 
, prec ipitate carbonates, and form hydroxyl ions 

(Cole 1983). Since lar0 e numbers of a h"b• 
e, mp 1 1ans were caught at non-cattle ponds, the 

lov;er pH of these ponds may not have had an effect. 

Specific conductance and total dissolved solids go hand in hand, and both were 

greater at cattle ponds than at non-cattle ponds rk I d · · f , 1 e Y ue to stmmg o substrate through 

cattle use. Still , the levels detected at cattle ponds were t ·d d h. h h no cons1 ere 1g enoug to 

negatively impact amphibian abundance and diversity. 

Cover Object Sampling 

The number of individuals and species caught at cattle ponds exceeded that of 

non-cattle ponds. This was somewhat puzzling since it has been documented that cattle 

can create unsuitable habitats for herpetofauna. 

This unexpected result may be explained through the vegetation structure at the 

two pond types. Vegetation structure is an important habitat component of herpetofuana 

because it provides site-specific conditions that reptiles and amphibians use for 

temperature and moisture regulation (McDiarmid 1994, Petranka 1998, Mitchell and 

Klemens 2000). Vegetation along the transects was not quantified so only hypothetical 

conclusions can be offered. The cattle ponds appeared in general to be surrounded by 

more open-field habitat than the non-cattle ponds. If this was indeed the case, the greater 

amount of disturbed, open habitat around cattle ponds would provide additional basking 

and eaa-layina sites for reptiles in the vicinity. e,e, e, 

f I ds were near or adjacent to row-crop fields. These 
Many o the non-catt e pon 

· . b k. b it would not be suitable for egg deposition and 
areas might provide areas for as mg, l 
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embryoni c deve lopment because of the thr t f .11 . . . . 
ea rom ti age and pestic1de/herb1c1de 

poi soning. Pesticides/herbicides lev J · 
e s were not analyzed m any of the ponds so no 

comparison was possible between concentrations at the two pond types. 

PVC-Pipe Refuge Sampling 

The only treefrogs caught using the PVC-pipe refuges during the study belonged 

to the gray treefrog complex (Hyla versicolorlchrysoscelis). Barking treefrogs (Hyla 

gratiosa) , bird-voiced treefrogs (Hyla avivoca) , and green treefrogs (Hy la cinerea) have 

been documented within Gibson, Carroll, or both counties (Redmond and Scott 1996), 

but none were found in this study using the refuges. 

Over two-and-a-half times the number of individual treefrogs were captured at 

non-cattle ponds than at cattle ponds, but those captured at the cattle ponds were 

significantly larger on average (mass and SVL). Three possible reasons are given to 

explain this: 1) Cattle may have trampled the smaller treefrogs resulting in a lower 

number of individuals and larger average size; 2) forest habitat at the non-cattle sites was 

more abundant than at cattle sites and theoretically could support a denser population of 

treefroos· and 3) the individuals at cattle ponds being fewer in number would have less 
0 ' 

competition resulting in a greater supply of food which it turn could lead to larger 

average size. 
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CHAPTER VI 

CONCLUSIONS 

1 Except fo r the summer aquatic s 1· · · · · · amp mg session, numbers of md1v1duals and total 

mass was greater at non-cattle ponds than cattle ponds. 

2. The tetTestrial area around cattle ponds had more species and a greater number of 

individuals than non-cattle ponds. Diadophis punctatus seems to thrive in areas 

where cattle are present. 

3. Treefrogs were three times as abundant at non-cattle ponds than cattle ponds, but 

the individuals captured at cattle ponds had a larger overall snout-vent length and 

a greater mass. 

4. Cattle ponds tended to have a more neutral pH compared to non-cattle ponds but 

had a greater percent of dissolved oxygen and a higher amount of total dissolved 

solids and specific conductance compared to non-cattle ponds. 

5. Comparing ponds of more similar canopy cover and surrounding vegetation 

densities may yield more comparable results. 

6. Fencing of ponds to prevent cattle from wading in the ponds may prove beneficial 

for the aquatic stages of amphibian life. 
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APPENDIX A 

Photographs of the sampled ponds at the Mi lan Army Ammunition Plant . 

Photos were taken May 2007 . The canle pond pictures ,,·ill be 

shown first fo llowed by the non-canle pond . 
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Figure A-1. View one of pond Cl. Taken May 2007 . 

. f d Cl Taken May 2007. 
Figure A-2. View two o pon · 
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Figure A -3. V iew one of pond C2. Taken May 2007. 

. t· d C'J Taken May 2007 . 
Figure A-4. View two O pon - · 
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Figure A-5. View one of pond C3 . Taken May 2007 . 

f d C ' Taken May 2007. 
Figure A-6. View two O pon .J. 
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Figure A-7. View one of pond C4. Taken May 2007. 

f d C4 Taken May 2007. Figure A-8. View two o pon · 
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Fi0 ure A 9 y· e, - . iew one of pond C5 taken ay 2007. 

Figure A- 10. View rwo of pond C5 taken Ylay 2007. 
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Figure A-11. y-1ew one of C6 taken May 2007. 

Figure A -1 2. View two of pond C6 taken May 2007 . 
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Figure A-13. V iew one of pond 7. Tak n May _007 . 

Figure A -1 4. 
. f d C7 Taken May 2007. 
1ew two o pon · 



Figure A-1 5 . V iew one of p nd · P nd i dry . Tak ~1 _ n ;vay_0 7. 

Figure A - 16. View· two of pond C 
Pond i dry . Taken \lay 2006 . 



Figure A-17 . Picture one of pond C9. Tak n May 2007 . 

. f d C9 Taken May 2007 . 
Figure A -18. P1ctw-e two O pon · 
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Figure A-19. View one of pond NCI. Pond is dry. Taken May 2007. 

d NCI Pond is dry. Taken May 2007. 
Figure A-20. View two of pon · 
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Figure A-21. View one of pond NC2. Taken May 2007. 

Figure A-22. View two of P0nd C2. Taken May 2007 . 
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Figure A-23. View two of pond NC3. Taken May 2007. 

d NC3 Taken May 2007. 
Figure A -24 . V iew two of pon · 
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Figure A-25. V iew one of pond C4. Pond i dry. Taken ay _007 

Figure A-26. View two of pond C-L Pond is dry . Taken \lay 2007 . 



Figure A-27. View one of pond CS . Taken May 2007. 

Figure A-28. View two of P0nd CS. Taken May 2007. 
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Fi our A-19 y · :::, - . I ne f p nd .. Tak · · n \fay_ 

Figure A-3 0. iew f\\·o f p nd ~ 6 . Tak n \la~ _00 . 
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Figure A -31. View one of pond NC7. Taken May 2007. 

C7 Taken May 2007. 
Figure A -3 2. View two of pond N . 
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Figure A-33. View one of pond NC8 . Taken May 2007 . 

Figure A-34 . View two of P0nd C8 . Taken May 2007. 
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Figure A-35. View one of pond NC9. Taken May 2007. 

f d NC9 Taken May 2007. 
Figure A-36 . View two O pon · 
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APPENDIX B 

The trees that the PVC pipes were placed on at each pond cite along with the number of 

treefrogs caught at each tree in parentheses. 
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Cl 
NC3 

1. Dcnd rrcc 
1. Red Cedar 

"' Slir11ery El m 
2. Osage Orange ( 4) 

_, . . I ippery Elm 3. Sweetgum (1) 

-+ . Slippery Elm 4. Southern Red Oak 

5. Sweetgum 5. S weetgum ( 4) 

6. Slippery El m (2) 6. Persimmon ( 1) 

7. Dead Tree (2) 7. Sweetgum (2) 

8. Persimmon 8. Persimmon 

9. Persimmon 9. Sweetgum 

10. Winged Elm 10. Sweetgum 

NC2 NC4 

1 . Red Maple (14) 1. Honey Locust ( 1) 

2. Southern Red Oak (6) 2. Black Cherry 

3. Red Maple (9) 
,., 

Ostrya (2) _,. 

4. Sycamore (7) 4. Honey Locust (2) 

5. Red Maple (4) 5. Black Walnut (1) 

6. Red Maple (6) 6. Hackberry (1) 

7. Red Maple (3) 7. Grape Vine (2) 

8. Red Maple 8. Honey Locust 

9. So uthern Red Oak (2) 
9. Red Cedar (1) 

I 0. Elmsp.(4) 
1 o. Green Ash (3) 
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. C5 
NC7 

1. Ostrya (3) 
1. Sweetgum (2) 

2. Sweetgum ( 1) 
2. S weetgum (2) 

., 
weetgum (1) _). ,.,, 

_). Red Maple (1) 

4. White Oak (6) 4. Quercus sp. (1) 

5. Northern Red Oak (1) 5. Sweetgum (3) 

6. Persimmon (9) 6. Sweetgum (5) 

7. Sweetgum (5) 7. Sweetgum (1) 

8. Red Maple (5) 8. Sweetgum ( 1) 

9. Sweetgum (5) 9. Sweetgum 

10. White Oak (3) 10. S weetgum ( 1 ) 

NC6 NC8 

1 . Sweetgum (3) 1. Sycamore 

2. Sweetgum (3) 2. Box Elder 

,.,, 
S weetgum ( 6) 

,.,, Sweetgum (3) _). _)_ 

4. Sweetgum ( 4) 4. Box Elder 

5. Northern Red Oak (4) 5. Red Maple (2) 

6. Southern Red Oak (10) 6. Sweetgum 

7. Northern Red Oak (2) 7. Sweetgum (2) 

8. Elm sp. (3) 8. Sweetgum (4) 

9. Sweetgum (6) 9. S weetgum ( 5) 

1 0. S weetgum 
1 o. Sweetgum (2) 

65 



NC9 

1. Sweetgum (1) 

2. Shingle Oak ( 4) 

3. Honey Locust (6) 

4 . Red Cedar (6) 

5. Flowering Dogwood (7) 

6. Persimmon 

7 . Persimmon (3) 

8 . American Elm (1) 

9. Sweetgum (2) 

10. S weetgum 

Cl 

1. Red Cedar 

2. Black Cherry 

,.., 
Black Willow .) . 

4. Blackgum 

5. Black Willow 

6. Persimmon 

7. Persimmon ( 6) 

8. Persimmon (2) 

9. Persimmon (2) 

10. Persimmon 

C2 

1. Elm sp . 

2. N orthem Red Oak 

,.., 
S weetgum (1) .) . 

4 . Blackgum 

5. Dead Willow Oak 

6. Willow Oak 

7. Dead Black Cherry 

8 . Persimmon (2) 

9. Persimmon ( 1) 

10. Blackjack Oak 

C3 

1. Persimmon 

2. Sycamore (1) 

..., Persimmon (4) .) . 

4. Per immon 

5. Sweetgum (5) 

6. Persimmon 

7. Persimmon (2) 

8. Persimmon 

9. Persimmon 

1 o. Persimmon ( 1) 
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C 4 
C6 

I . Per. immon (2 ) 
1. Winged Elm 

} Persimmon (I) 
2 . Persimmon ( 4) 

3. Sweetgum -, 
River Birch _, . 

-+ . Sycamore ( I ) 4. River Birch 

5. Sycamore (1) 5. Winged Elm (1) 

6. Sycamore ( 4) 6. River Birch (1) 

7. Sycamore 7. Osage Orange 

8. Sweetgum (5) 8. Osage Orange 

9 . Black Willow 9. Winged Elm (1) 

10 . Sweetgum 10. River Birch 

cs C7 

1. S weetgum ( 4) 1. Persimmon (2) 

2. Sweetgum 2 . Persimmon 

Sweetgum (2) 
,, Red Cedar -, _, . _). 

4. Sycamore 4. Persimmon ( 4) 

5. Sweetgum 5. Black Willow (1) 

6. Red Maple (2) 6. Black Willow (2) 

7. Sweetgum (3) 7. Black Willow (1) 

8. Black Willow (2) 8. Persimmon 

9. Crab Apple ( 1) 
9. Red Cedar (1) 

10. Sycam ore 
1 o. Black Cherry (2) 
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C8 
C9 

1. Black Walnut 
1. Yell ow Poplar 

2. Persimmon 2. Sweetgum (2) 
,., 

Black Walnut (2) 3. Sweetgum ( I) 
_). 

4. Winged Elm (2) 4. Sweetgum 

5. Southern Red Oak (1) 5. Yellow Poplar 

6. Blackjack Oak (1) 6. Box Elder (2) 

7. 011hern Red Oak 7. Red apl 

8. Blackjack Oak 8. Yellow Poplar (_) 

9. Blac kj ack Oak 9. Flowering D O \\" 
~ d 

l O. Blackjack Oak I 0. am r 
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APPENDIX C 

I he (, PS points of the ca rdinal points aro und the ponds where the minnow traps were 

cast from . the co \ ·er o bject transects, and the placement of the PVC-pipe refuges. 
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Pond and Cardinal 

C -e 
c1 
C 1-s 

C7-n 
C7-s 

C9-e 
C9-n 

~-s 
C9-w 

Po1n Lati tude 

-88 70530008640 

-88 70548109250 

-88 70560435050 

-88 . 70566413740 

-88 .67607240590 

-88 .67624363760 

-88.67610162990 

-88.67633664320 

-88.69450238490 

-88 69456619870 

-88 69460169160 

-88 694 70236680 

70 

Lon itude 

35.89412532030 

35 89424 796450 
35.89378322830 

35 89392441040 

35.84034088580 

35.84043244020 

35.84014991480 

35.84013043530 

35 82263908120 

35.82278292320 
35 82257422110 

35 82262029820 

Height above sea 
level 

475 26283826600 
475. 73754143100 
4 76 .198294 72500 
474 64022709300 

551.57357218300 
561 .81281687900 

550. 48360848600 

547.20059183100 

497.34245112800 
491 .32335379200 

481 .25026638600 
481 .12910132800 



Po d and Cardin al 

C e 
C1 -n 

C -s 

NC9-n 
NC9-s 
NC9-w 

Pon Latitude 

-88 70055217800 

-88 70059593390 

-88 70070759070 

-887007382581 o 

-88 .67080015940 

-88 67083373530 

-88 67097125450 

-88 .67099923810 

71 

Lon itude 

35 91973832640 

35.91989260380 
35 91966928080 

35 91975534990 

35 86288803610 

35.86303892310 

35.86288020090 

35.86296627 420 

Height above sea 
level 

442 08864551700 
43849868768600 
44 7 71 189808500 
447.22963437000 

518. 82126926300 
519 65872915700 

521 .29217739300 
521 .60399711700 



Pond and Cover Object 
No. Latitude 
C1:1 -88 . 70575728900 

Lono itude 
Feet Above Sea Level 

C1 2 35.8937 4094350 
-88. 70577532780 466. 54587 480500 

C13 -88. 7058054791 0 
35.89371211930 

466.69493095800 
C1 :4 -88. 70583685560 

35.89367 459420 
466.37076667100 

C1 5 -88 . 70586894550 
35 89362604720 465 56928200600 

C1 6 -88 . 7058937 4600 
35.893587 11930 465. 93254202400 -

C1:7 -88 . 70592077 440 
35.89354852720 466.05085359700 

C1 :8 -88 .70601315990 
35.89351361030 465.48302850500 

C1 9 -88 . 70605435080 
35 89338387230 465. 70092284600 

C1:1 0 -88 . 706077 48020 
35.8933428831 0 466.17240313200 

C1 : 11 -8870610819940 
35.89330962840 465.83842693600 

C1:12 
35.8932756 1760 465.480891 87300 -88 .70614756470 35.89324192570 

C1 :13 -88. 70617902650 35.8931 98 15430 
465.4925871 0300 

C1 :14 -88. 70620955000 35.8931 6237580 
465 30509139700 

C1:1 5 -88 . 70623725650 35 89312767350 
464.64437067900 

C1 :16 -88. 7062681 2020 
465.51005040800 

35.893092771 60 465. 71527280500 
C1 :17 -88 . 70630 134240 35.89304681120 464. 76765056200 
C1:18 -88 . 706338980 10 35.89301799300 464.63187763500 
C1 :19 -88 . 70636357280 35.89297401370 465.11617225300 
C1 20 -88 . 70640 152680 35.89294401650 465 34911395200 

C21 -88 . 70106696620 35.89402541930 472.81741791400 
C2:2 -88 . 70 106284240 35. 89406145450 469. 83214072300 
C2 3 -88 .70 107232730 35.89409695110 475.23019244400 
C2:4 -88 . 70108387830 35.89413546430 472.33231275300 
C2:5 -88 . 70 107848050 35.89419294060 470.76489768700 

C2 6 -88. 70107248570 35.89423848580 471 .35140752200 

C2 7 -88 . 70107406650 35.89429029090 468. 58765186700 

C2:8 -88 . 70 107556730 35. 89433689320 467.45635056200 

C2 9 -88 . 70 107794190 35.89439708590 468.43837005600 

C21 0 -88.70106 136500 35.89443472200 4 75.32269945700 

C211 -88 .70 106583390 35.8944 7010530 468. 52400259500 

C212 -88.70 107279420 35.89449823640 4 70. 77732583600 

C2:13 -88 . 70108444020 35.89453724650 485.00555752600 

C21 4 -88 . 70107769010 35.89459351720 457.29798379200 

C21 5 -88 . 70107686630 35.89464046810 466.24699096300 

C2 16 -88 .70 107516710 35.89467343510 465. 45805338900 

C2 17 -88 .70107941540 35.89472183450 4 70. 79945292200 

C2:18 -88 .70 107632440 35.89477926300 474.838 18169600 

C2 19 -88 . 70106635920 35 .89481026900 476.698 11 885900 

35 .89485345800 476.39748971 000 
C2:20 -88 .70106371790 
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- Pond and Cover Object 

No Latitude 
Lo~itude ~C31 

-88.69805018200 
35.88738153870 

Feet Above Sea Level 
- C3 2 

-88 .69804504520 506.81198132500 
35.887 44040240 

515.18074179800 ' C3 3 -88 .6980410401 O 
35.88747145140 

511 .29045260000 C3:4 -88.69804024520 
35.88751670590 

507. 35648282400 C3:5 -88 .69804854290 
35.88761988580 506.13926151300 C36 -88.69805091160 
35.88766086940 504.15886667300 C3 7 -88 .69806531070 
35.88770801950 505. 99397857600 C3:8 -88.69805669790 
35.88776381330 501 .36671330300 C3:9 -88.69804801760 
35.88780367390 501 .01517680400 C310 -88 .69803309150 35.88784989020 499.87109941500 C3:11 -88 .69805183700 35.88788631570 507.42528065200 C312 -88.69805517630 35.88792927620 507.52272337300 C313 -88.69804 790750 35.88797330970 501 . 77708643100 C3:14 -88.69804639920 35.88801994370 501.35835116100 C3:15 -88 .69804825520 35.88806086480 500.05667739700 

C3:16 -88.69803677840 35.88810339680 503. 54498330200 
C3:17 -88 .69802700010 35.88814463220 503.54048112100 
C3:18 -88.69803289310 35.88819131960 502.25523067700 
C3:19 -88 .69803143740 35.88824660900 508 97613194200 
C3:20 -88.69803924310 35.88828279430 500. 56685086800 

C4:1 -88.71518674310 35.88368572850 466.13990073700 
C4:2 -88.71518046990 35.88372424750 466.39667916500 
C4:3 -88.71517900580 35.88376859450 464. 92252428600 
C4:4 -88.71517058150 35.88381300910 464.76286121700 
C4:5 -88.71516046620 35.88385018330 464. 94806950500 

C4:6 -88.71515539030 35.88389915350 463.84631116400 

C4:7 -88.71513061080 35.88394037060 463.25381776700 

C48 -88.71513556340 35.88400306880 464.36668093000 

C49 -88.71511910160 35.88403975770 461 .05361561700 

C4:10 -88.71512065900 35.88407836600 458. 99304843700 

C4:11 -88.71510982010 35.88411440290 462.24568788600 

C4:12 -88.71510395040 35.88417055020 466.12355969900 

35.88421383580 465. 75085502100 
C4:13 -88. 71509820410 

35.88425932430 466. 42610460500 
C4:14 -88 .71509857770 

35. 88429981520 466.62538856300 
C4:15 -88 . 71508745190 

35.88434088640 466.58932888100 
C4:16 -88. 715084 76050 

35.88439077040 467.81044137300 
-88.71507616610 

467. 98455402600 C4:17 
-88.71507000960 35.88443405610 

466.45811804400 C418 
35.88447573840 

C4:19 -88 . 71506534050 
35.88452207 480 467.23229035800 

C420 -88 . 71505727970 
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Pond and Cover Object 
No Latitude 

~C51 
-88·73325615200 

Lonqitude 
Feet Above Sea Level 

C5 2 35.8675012301 O 
-88·73329880400 474.20286100600 

C5 3 -88.73333774740 
35. 867 48302530 

477.33701336900 
C5.4 -88. 73337906870 

35.86746134820 
4 73. 73072356800 

C5 5 -88 .73343494420 
35.86744216320 

473. 76588297300 
C5 6 -88. 73348034980 

35 867 41945570 475.58983299400 
C5 7 -88. 73352099520 

35.867 40320190 476 23214953400 
35.86738624530 C5 8 -88. 73358078270 35.86736067800 

4 75.68468254600 
C5 9 -88 .73362661800 35.86733655890 

475. 7 4788869600 

C510 -88. 73365813040 35.86733146740 
475. 76434384000 

C5:11 -88. 73371823920 35.86729942600 
476.11414237300 

C512 -88. 73375493590 35.8672888781 O 
475.55181088600 

C513 -88.73381698620 35.8672795831 O 
475.24199662800 

C5:14 -88. 73385693070 
474.66936886300 

35.86725480240 478.37995330400 C515 -88. 73390967240 35.86722444330 477.46769812200 C5:16 -88. 73395248780 35.8671998821 O 4 78. 56358092500 
C5:17 -88. 734031527 40 35.86715577630 489.85501597900 
C5:18 -88. 73406564500 35.86714825610 481 .88592488300 
C5:19 -88.73417393640 35.86709708800 486.20337 455900 

C6:1 -88.71726718270 35.85695321560 455. 93649810500 
C6:2 -88. 71721061360 35.85692785670 453. 78269720700 
C6:3 -88.71716390610 35.85690366000 453.81679947100 
C6:4 -88.71713409410 35. 85686851520 452.63583204900 
C6:5 -88.71708454970 35.85684321590 452. 93699569700 
C66 -88. 71703329880 35.85683075990 457.66120749400 
C6:7 -88. 71698940950 35.85680323870 460. 23566586100 

C6:8 -88. 71695369270 35.85678044690 456.76190135600 

C6:9 -88. 71690575630 35.85675532290 456. 7297237 4100 

C610 -88. 71685953920 35.85672315150 455.57794377200 

C6:11 -88. 71682026890 35.85671071890 457.16228393600 

C612 -88. 71676797530 35.85668346730 459.07953265600 

C613 -88.71673647240 35.85665284070 467.54523658100 

C6:14 -88.71668642320 35.85662554030 464.284207 46600 

C615 -88.71663287890 35.85658540550 466.26790881200 

C6:16 -88. 71659246480 35.85657055370 4 71 . 86906520800 

C6:17 -88. 71655152860 35.85652957960 480.86330800200 

35.85650575630 491 .64199275700 
C6:18 -88. 71648789580 474.33255170300 
C6:19 -88.71645126860 35.85649312350 

485. 48554151600 
C6:20 -88.71641654070 35. 8564684 7980 



- Pond and Cover Object 

No Latitude 
Longitude C7:1 -88 .67617910170 Feet Above Sea Level 

- C7:2 35.83988026020 -88 .67618864290 548.80321031600 
C7 3 -88 67617503420 

35-83983954920 
556.47358153000 ~ 35.83979114090 C7:4 -88.67617205850 554.34997230400 

C7 5 -88 .67618020060 
35.8397 4403500 

550.83131663000 
C7 6 -88.67617501880 

35.83970948380 
553. 99168549800 

35.83966448890 C7:7 -88 .67617 493460 
35.83961555700 

555.22264708800 
C7:8 -88 .67617505550 

35.83957397560 
552. 72819653600 

C7:9 -88.67617170080 
35.83952505120 

555.23496494200 
C7:10 -88.67617531640 35.83948395000 

555.51391745100 

C7:11 -88 .67616986070 35.83944163230 
556.01369626700 

C7:12 -88 .67616898020 35.83940359600 
556.57569049500 

C7:13 -88 .67617 413080 35.83935522440 
557.06950470000 

C7:14 -88.67616914290 35.83930977350 
557.34734084800 
556. 76948411000 C715 -88 .67616880700 35.83927015970 556.63680960300 C7:16 -88 .67616279410 35.83921834380 558. 75698209400 C7:17 -88.67614600800 35.83916861320 557.46151654000 

C718 -88.676157 44430 35.83912650150 557.23469183900 
C719 -88 .67615869390 35.83907107790 557.62627915600 
C7:20 -88.67616263930 35.83903029600 556.84854636600 

C8:1 -88 . 7 4409099980 35.82844335190 521.56024051600 
C8:2 -88.74410702810 35.82849595240 519.07423536000 
C8:3 -88 . 7 4409616580 35.82853757380 518. 70443004300 
C8:4 -88 .74409226040 35.82859634910 523.97646212100 
C8:5 -88 .74408794150 35.82863530920 534. 90626883900 
C8:6 -88 . 7 4408557030 35.82868038410 522.33719239400 

C8:7 -88 .74409156010 35.82872723500 522.18756213500 

C8:8 -88.74409344100 35.82877125770 527.44324605400 

C8:9 -88 . 7 4408862860 35.828815977 40 523.4 7108570700 

C8:10 -88 .74409730970 35.82885299980 537.41228189700 

C811 -88 . 7 4410280590 35.82889917360 536.98126481700 

C812 -88. 7 4409437 490 35.82894012480 530.12241498100 

C8:13 -88. 7 4409156340 35.82899201820 538.25698205300 

C8:14 -88. 7 4409394130 35.82904149370 532.49769682700 

C8:15 -88 . 7 4409050620 35.82908409900 526. 77702463700 

35.82912150160 525. 70236280400 
C8:16 -88.74409811010 

35.82916250950 524.44695329600 
C8:17 -88 . 7 4409586900 

35.82920945030 525.37477464700 
cs 18 -88 .74409897060 

35.82925625780 523.64439207100 
C8:19 -88 . 7 4410383970 

35.82930459610 523 19983506400 
C8:20 -88 .74411117690 



- Pond and Cover Object 

No Latitude 
Lonqitude C91 -88.69441433110 Feet Above Sea Level - 35.82283809450 C92 -88.6943998461 O 483. 83220465900 

C9 3 -88.69440838050 
35 -8228910051 O 

487.25865740700 
C9:4 -88 .69443303820 

35.82294442600 
489.30815911800 

C9 5 -88 .6944276771 o 35.82299022960 
482.52874265000 

35.82302698520 C9:6 -88.694434627 40 
35.82307470320 

484.54501726100 
C9 7 -88.69441769030 

35.82311141880 
482. 75921846800 

C9 8 -88.6944030811 o 
35.82314921820 

481.88290096000 
C9:9 -88.69444354370 

35.82319224710 
472.80122137200 

C9:10 -88.69442780390 35.82324759570 
506. 71103064700 

C9:11 -88 .69441899270 35.82329229540 
488.14816620600 

C9:12 -88 .69441771870 35.82333529750 
478.94729440300 

C9:13 -88.69442039670 35.82337520480 
483.89851522900 
491.44633466200 C9:14 -88.69439496190 35.82345758730 475.56455454500 C9:15 -88 .69436246020 35.8234759501 O 482.45173264000 C9:16 -88 .69436107110 35.82354265780 478.62405328200 

C91 7 -88 .69437442800 35.82358039060 475.42482119600 
C9:18 -88.69439419320 35.82363212730 496.19237620500 
C9:19 -88 .69438620440 35.82366946320 485 .1 6006443600 
C9:20 -88.69438323090 35.82371931560 482.47788558700 

NC11 -88. 70093970560 35.91988955970 456.50 124424 700 
NC1 :2 -88. 70101713220 35.91988967640 457.02227859100 
NC1 :3 -88. 70106017100 35.91990513440 451.45832460100 
NC1:4 -88.70110081700 35.91990484090 453.67320463800 
NC1 5 -88.70114647890 35.91990825940 450.66977400500 

NC1 :6 -88. 70120544930 35.91991476610 448.88270585900 

NC1 :7 -88. 70125900860 35.91992142620 447.67499225500 

NC1:8 -88. 70131350330 35.91992160620 451 .1 9971 535800 

NC1 9 -88.70136281380 35.91991971860 449.60339658800 

NC1 :10 -88. 70140839390 35.91991291840 451.58946 11 2700 

NC1 : 11 -88 .70146165310 35.91992421 760 447.05854767900 

NC1 :12 -88.70151519900 35.91993081430 448. 36533957200 

NC1:13 -88 .70157132460 35.91992947030 450.1 9914163400 

-88.70164117900 35. 91990965340 448.83704775000 
NC1 :14 

35.91990260310 450.44153948900 
NC1 :15 -88.70168550690 

448. 77500409600 
NC1 :16 -88.70174090210 35.91990277650 

444.82274389100 35.91991484280 
NC1: 17 -88.70180722630 

35.91989668340 447.10365197700 
NC1:18 -88.70188259020 

35.91991 734070 452 94368306800 
NC1:19 -88.70191130830 455 27699053400_ 
NC1 20 -88. 70239996200 

35. 91989459570 



Pond and Cover Object 

No Lati tude 
Longitude - NC2 1 -88.72320053270 Feet Above Sea Level -

NC2 2 35-91017063580 
-88. 72319425280 445.97205148400 - 35.91012080170 NC2 3 -88 .723191 91160 446.60510942300 - 35.9100834771 o NC2:4 -88 . 7231 9045420 

35.91002754700 
445.78812168300 

NC25 -88 72319292880 452 20614 773600 
" NC26 -8872318851150 

35 91000284760 
430.17833329100 

r NC2 7 -88. 72319488980 
35.90994714720 

435.01904506900 
35.90990917260 NC2 8 -88 .72317089080 
35.90987018580 

434. 78795882400 
NC2 9 -88 .72317337540 

35.90981592450 
443.258087 46900 

NC21 0 -88 . 72317826790 
35.90976595870 

444. 26773408900 

NC2 11 -88 .72317080240 35. 90972302490 
442.61016118500 

NC212 -88 . 72 315666680 35.90968302930 
438.38293866100 

NC2 13 -88 . 72317808450 35. 90963850970 
450. 98381099400 
433.03891637500 NC2 :14 -88 . 72317838130 35. 90958210060 452. 08055069800 NC2:15 -88 .72317378720 35.90953657040 450.95366926200 NC216 -88 .72316243640 35.90948263260 440. 97646819300 

NC217 -88 . 72316055990 35.90944433510 436.30357823400 
NC218 -88 .72315190100 35. 90940041190 447.70293775000 
NC219 -88 . 72315841430 35. 90934986080 449. 3550034 7 500 
NC2:20 -88. 72314761880 35. 90931454260 437.07919939200 

NC3:1 -88 .69416549530 35.90746510210 470.99340358300 
NC3:2 -88 .69416733790 35. 907 42263690 4 72. 98885785400 
NC3 3 -88.69416695940 35.90738032170 470.39084199000 
NC3:4 -88.69417137330 35.90733638410 472.68487924700 

NC35 -88.69416353760 35.90729032700 4 7 4. 33539228300 

NC3:6 -88.69416487080 35.90724739820 486.24788535800 

NC3:7 -88.69416595300 35.90721263020 476.53569633000 

NC38 -88.69417998110 35. 90716924290 473.91665422000 

NC39 -88 .69417845610 35.90712186340 484.18903163500 

NC3:10 -88 .69416602720 35. 90706283630 475.61476917100 

NC3:11 -88 .69417219210 35. 90702148330 459. 73798184500 

NC312 -88.69417987 430 35. 90697 468920 471 . 77085248100 

NC3:13 -88.69419060320 35. 90693422500 4 76.10382022500 
474.01193901200 

NC3:14 -88.69418600170 35. 90689436940 
473.94796146400 

NC3:15 -88.69420135380 35. 90685452720 
479.31735179400 35. 90680734960 

NC3: 16 -88.69419761850 
35. 90676907650 477.85512011900 

NC317 -88 .69419264840 
35.90671470840 468. 90445215100 

NC3 18 -88 .69418996620 444. 95220944900 
NC319 -88 .69419175710 

35. 90667798280 
466.86173148500 

NC3:20 -88 .69420015150 
35. 90663433700 
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- Pond and Cover Object 

No Latitude 
LonQitude .... NC4 :1 -88 -721310594 70 Feet Above Sea Level 

35. 90527 446570 NC42 -88. 72130930070 4 71 . 50606963400 
- NC4 3 -88.72132221730 

35-90523114330 
474.57768307700 35.90518702720 I NC4:4 -88 . 72131969770 

35.90514198740 
476.83174490500 

r NC4:5 -88. 72131124340 
35.90508801280 

475.58815715800 
NC4:6 -88. 72130328930 

35. 90504 711180 
496.47237609800 

NC4 7 -88.72131141510 
35. 90500577880 

481 .99874786700 
NC4 8 -88.72130151670 

35. 90495739880 
472.25412096200 

NC4:9 -88. 72130136660 
35.90491165690 

471 .75125141700 
NC4:10 -88. 72130636250 

35. 90486806940 
481 .82089593600 

NC4:11 -88.72129100460 
35. 90480965930 

478.40440791300 

NC4:12 -88.72129195730 35.90477767500 
498.53744108200 

NC4:13 -88.72129338750 35.90473320150 
480. 71053970200 
469.88490190500 NC4:14 -88.72129172830 35.90468470820 470.04203037700 NC4:15 -88.72128317050 35.90464108240 488.64728443600 NC4:16 -88. 72128918700 35. 90459048960 485. 86445818300 NC417 -88.72127801120 35.90455103260 470.76143214600 

NC4:18 -88. 72128856500 35. 90450173720 479.34307019700 
NC4:19 -88. 72128705090 35.90446390600 469.03335526400 
NC4:20 -88.72 128697250 35.90441542100 478.37371721800 

NC5:1 -88. 72529633360 35. 90033967730 450.09375374200 
NC5:2 -88. 72530825640 35.90029849610 449. 92431688600 
NC5:3 -88.72531281210 35.90024555880 449.71648488500 
NC5:4 -88. 72533002430 35. 90018424050 475.40217235300 
NC5:5 -88. 72530387 410 35.90015484540 456.26280871600 

NC5:6 -88.72530252340 35.90010905170 459. 78577843200 

NC5:7 -88. 72531332900 35.90006751030 453. 59169791600 

NC5:8 -88. 72532252710 35.90001417610 464. 55046224500 

NC5 9 -88. 72532173670 35.89996419370 454. 56659633400 

NC5:10 -88. 72534366130 35.89988924500 501 .12395126600 

NC51 1 -88.72531971900 35.89988943510 454.33395573900 

NC5:12 -88. 72532013250 35.89982732810 447.29512475000 

NC5: 13 -88.72532436140 35.89981793830 468. 73869254100 

35.89975006990 475.34419581500 
NC5:14 -88. 72534052970 

35.89971854700 444.40892521000 
NC5:15 -88. 72532785320 

35.89966864460 458.61047094200 
NC5:16 -88.72533847200 

35.89961527880 455.31279226600 
NC5:17 -88 . 72534867720 

35.89956054220 464.94834758800 
NC518 -88 .72533975260 471.05011023800 
NC5:19 -88 .72534553230 

35.89955366200 
459.43937210100 

35.89947378080 
NC5:20 -88 . 72535383660 



Pond and Cover ObJect T - -

0 - 1 Latitude 
Longitude > 

C6 1 -88-7260490051 O - 35 89968945200 Feet Above Sea Level 
C6 2 -88. 7260297 451 O 486.21356393500 

NC6 3 -88. 72603482780 35.89967502120 
435.65781167000 

- NC6 4 35.89964718020 
-88. 72604396250 

35.89959751790 
434.38823665300 

NC6 5 -88. 72602957840 430.87125971600 - 35.89954514090 NC66 -8872603160610 35.89950912230 
438.10473479500 

NC6:7 -88. 72603394 730 
35.89945015190 

435.12545609300 
NC68 -88. 72603986 700 

35.899415597 40 
442.37130204800 

NC69 -88 . 72603004200 
35.89937845830 

430.99017867 400 
NC6: 10 -88 . 72603990370 35.89932642480 

424.31301369700 
NC6 11 -88. 72603245320 35.89928968250 

447.04749328400 

NC612 -88. 72602392550 35.89924322190 
442 96863973200 

NC613 -88. 72603272670 35.89918449490 
434.75785130500 

NC614 -88. 72603565320 35.89914748920 
446. 32551558200 · 

NC615 -88. 72603469440 434.06579396300 
35.8991001381 O 433.30837660600 NC616 -88. 72604536320 35.89900919780 4 77. 45469325400 1 NC6 17 -88. 72601875950 35.89901173580 432.66500699500 

1 NC6 18 -88. 72604039400 35.89893991880 461 .00010466100 
I NC6:19 -88. 72603206300 35.89891969500 441 .21588867100 
i NC6 20 -88.72603123590 35.89889671320 465. 7 4883829100 

NC7:1 -88. 72513963280 35.88184874280 465. 98364396300 
NC7:2 -88. 72513268580 35.88188566510 461 .26697632600 
NC? 3 -88. 72512594570 35.88192556740 466.70153406400 
NC7:4 -88.72512112320 35.88198200150 4 78. 81907077500 

1 NC7:5 -88. 72514411170 35.88201874880 475.55408743300 
NC7:6 -88.72513180650 35.88206598310 466.31458725800 

NC? 7 -88. 72509305870 35.88210074270 493.34991984300 

NC7:8 -88. 72514253420 35.88215348990 463.46572021400 

NC7:9 -88.72512648930 35.88220508490 459.44972389000 

NC710 -88. 72512365620 35.88224996050 461 .92607318100 

NC711 -88. 72509285530 35.88226539350 469. 75018429600 

NC712 -88. 72512783670 35.88232591890 463. 80221396500 

NC713 -88. 72513467020 35.88237696680 458.18876646700 

NC714 -88.72515248270 35.88243553370 463.18358605500 

' NC7:15 -88.72512873710 35.88248024930 477.42851735700 
466. 87026616600 

NC716 -88 . 72513194210 35.88250919670 
462.87935590100 

NC717 -88. 72515356660 35.88256762020 
465. 03909394100 35.88260700550 

~NC718 -88. 72513428000 
35.88266752340 460.59165696800 

, NC719 -88.72515701840 
35.88270550570 

458.97599606500 
NC7:20 -88. 72515280950 



p0 d and C Ob over Ject 
0 __._ Latitude 

Lonqitude cs 1 -88 73099326940 35 86612091 960 
Feet Above Sea Level 

cs 2 -88 7 31001371 40 473 88237614600 
cs l -88 73100705650 

35 8661460 1860 472.42092274100 - 35 86618648380 
- N~8 4 -88. 73100404880 35 86623831240 

466.34570252100 
NC8 5 -88731 01372880 

35.86627171960 
453 64375011500 

NC8 6 -88. 73100522220 
35 86633904230 

459. 98385078100 
NC8 7 -88731 00518670 

35 86636598920 
460 52944935700 

NC8 8 -88. 73097961790 
35 866417 42840 

456. 83038855000 
NC8 9 -88. 73098295960 

35.86644252380 
448 88457679800 

NC810 -88. 73098856590 35 86650982380 
461.45230422800 

NC811 -88 73099312710 35.86655483030 
459 334 70422200 

NC8 12 -88 . 73098792660 35.86660427130 
459. 73876214 700 

NC813 -88 73097797870 35 86665361640 
473 86185661900 

NC814 -88. 73097989140 35.86669763650 
468. 70076376500 
464. 7 4993307900 NC815 -88. 73097739450 35.86675361100 468.39191632700 NC816 -8873097569810 35.86680105450 464.12692828800 

NC817 -8873097381710 35.86684298240 460 02756478600 
NC818 -88. 73097918440 35.86687054480 463.21748487700 
NC8 19 -88. 73096960610 35.86693309650 473.44775665000 
NC8 20 -88 73097316130 35.86695987060 4 76.66370365000 

I 

NC91 -88.67067550470 35.86301492150 520. 79150519900 
NC92 -88.67070158140 35.86300027340 517.81802036200 

, NC93 -88.67056618970 35.86300515160 523.01015007300 
I NC94 -88.67052574440 35.86299273290 520.87768779000 
I NC9 5 -88.67046411640 35.86299416990 520.77166512900 
1

NC96 -88.67041421400 35.86298332570 519.49879727200 

NC97 -88.67036946830 35.86299377490 517.69631271100 

NC98 -88.67033361810 35.86299055830 518. 53045048900 

NC99 -88.67024713910 35.86297767500 516.65264362500 

' NC9 10 -88.67019022740 35.86297445230 516.29043801100 

NC911 -88 .67015780580 35.86297128720 519.49999685600 

NC912 -88.67010112700 35.86296311340 518.62902684900 

NC913 -88 .67005117340 35.86295997110 523.01016763800_ 

I NC9 14 -88 .67000291510 35.86294309550 537.48930888500 

-88.66994480590 35.86295012970 525.21705422300 
NC915 523 96691944800 
NC916 -88.66988051270 35.86296104120 

524.21030419600 35.86297 44 7210 NC917 -88.66982364480 
35.86297493230 527.46110713900 

, NC9 18 -88.66979818950 
35.86297653270 

526 88780604500_ 
NC919 -88.66969411950 

35 86297769070 
524 77476339100 

NC9 20 -88 66966870650 

Q() 



APPENDIXD 

Data sheets used during the course of the study to record data. 
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/ ,011g- tc n11 Moni to ,·in g Pro_jec t fur /\mph i bian s a nd Reptiles 
M il a n /\rmy /\mm uniti o n Pl a nt 

Aq uatic Pond Sa mples 

Pond Code: Date: Observers: Time Start: --------

Current Weather: 
Ai r Temp (C): ____ _ 
Prec ipitation: None Light Moderate Heavy ( Rain Snow) 
Wind: Ca lm Light Moderate Gusty Strong 
Sky: Clear Part ly Cloudy Mostl y Cloudy Overcast 

Ab iotic Measurement (aq uat ic): 
Temp (C) : N 
S p. Con. (ms/cm): N 
TDS (g/ L): N 
D.O. (mb/ L): N 
D.O. (mb/ L): N 

,S 
,S 
, S 
, S 

's 

Time End : Total: 

,E , W 
,E , W 
,E , W 
,E , W 
, E , W 

Prev ious Weather (last 24 hours): __________ _______________________________ _ 

Comments: --- ------------------------------- -----------------------

Rec. Trap Species Age Sex 
Repro. 

SVL (mm) 
Weight 

Remarks No. Loe. Cond. (Q) 

~ 
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Pond Code: Date: 

/ ,u n g- lc..:rm Monitu ,-ing P ,-ujc..:cl le.ff Amphibians and R eptiles 
Mi la n Army Ammun iti o n Pl a nt 

Cover Object Sa mples 

Observers: ------- - ------ - ------------------ - ------------

Time Start : _ ___________ _ Time End: _____________ _ Tota l: _____________ _ 

Air Temp (C): ___ Cover object temp (C): ( I) ___ (2) _ __ (7) ___ (8) ___ ( 13) _ _ _ ( 14) _ __ ( 19) ___ (20) __ _ 
·- ---------------------------- ---- ------ --------------- ---- ------------ ------- --

Current Weather: 
Precipitation: None Light Moderate Heavy ( Rain Snow) 

Wind: Ca lm Ligh t Moderate Gusty Strong 
Sky: Clear Partly Cloudy Mostly Cloudy Overcast 

Previous Weather (last 24 hours) : _________________________ _ ____________ _ 

Comments: - --- - - - - - ---- - --- ---------- - --- - ------- ---- ---

Rec . C.O.No. Species Age Sex 
Repro. 

SVL (mm) 
Weight 

Remarks 
No. Cond. (al 

I 
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l't>lld t \ id 

I inw St an : 

,\ 1r I emp: 

I 011 g - lc n11 MP 11i1 u 1·i11 g l'n ,_jcc t 1"01· /\ 111 p h ihi a 11 s a nd R ..: pl ik ..., 
Mi l.i n /\ rr11 y /\ 1111nu11it io11 l'l a nt 

l'VC Pipe Sampling 

I )all' : Oh~cl"\L' IY 

l' i1m· l·.m.1: I ota! : 

l'i1x l'empera turL': ( I ) \\ .a (2 ) w .a ((>) \\ 

Current Weather: 
Precip it ation: None Li ght Modcra tc I lcav) ( Rain S11 0 \\ 

Wind: Ca lm Light Moderate <., usty Strong 
Sky: Clear Partl y Cloudy Mostl y C loudy Overca~l 

Prt> , ious Weather (last 24 hours): ___ _ 

Com ments: 

Rec. Repro. Weight 
No. 

Pipe No. Species Age Sex 
Cond . 

SVL (mm) (al 

84 

,d ( 7) \\ ,I 

- - - -
Remarks 

' 

- - 1 

I 



I "II !-'. - I L" " 11 \. I "Jl I I< > II Jl le-! I 'll > I L"L" I I "I . \ 11 l p 11 i hi ; II"' ; II l d \ z Cp l i I C,-; 

\lil;i11 .- \rm: : \11111n111itiu11 l 'b11t 

\\ atl'r (..)ualit: Chl'ck 

/'ond ( ·ode : / )c11<: : ( )h, cn c lY ·1 imc Start: 

( ·urrent Wea ther: /\b ioti c Mca~urcmcnt (aquati c): 

Air Temp (C): ____ _ Temp (C): 

Precipitation : None I .ight Moderate I !i.:av) ( Rain Snow) Sp. Con. (ms/c m): 

Wind: Ca lm I .ight Moderate (iu , t) Strong 

Sky: Ckar Partl y C loudy Mostl ) Cloud) Overcast 

l' n:v iou, Weather (la , t 2,11iou,-.., ): 

l'u111111 e11t , : 

JC', 

Tl>S (g/ L): 

D.O. (mb/ L): 

D.O. (mb/ L): 

pll: 

Time 1-: 11 d: Tot: 
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Biology. The summer following graduation, he worked for the Smithsonian Migratory 

Bird Center in conjunction with Virginia Tech University researching the nesting ecology 
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