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INTRODUCTION

I There have been concerns about mercury (Hg) contamination in fish in Arkansas since the

discovFry of the problem in the Ouachita River in 1992 (Armstrong et aI., 1995). Of the more

than 170 lakes and streams sampled by the Mercury Task Force from 1992 through 1994, 23%

had fis~ with Hg concentrations exceeding the FDA Action Level of 1 ppm (Armstrong et aI.,

1995).1 Cause of the fish Hg contamination, however, is unknown. Given the economic, human-

health ~d environmental costs associated with fish Hg contamination, it is critical that the cause

of this !widely-spread problem be identified. Determination of the cause will lead to an improved

manag~ment and an effective remediation of the problem.

The objective of this study was to investigate the cause of fish Hg contamination in

Arkan as through spatial analysis of environmental factors and the locations wher~ fish tissue Hg

conce trUions have been determined using a Geographic Information System (G~S). The

comp er software known as Geographic Resources Analysis Support System (GRASS) was used

in this tudy to examine the spatial correlations between fish Hg contamination ann soils, geology,

veget~ion, topography, and those environmental factors that may favor Hg methylation.

GIS :qATABASE DEVELOPED IN THIS STUDY

AND tHEIR BASIC ANALYSIS

A number of maps of various types, have been developed for this study and are briefly

descri1!>ed below.
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Site :L\faps

1.1 Sites where fish (largemouth bass) tissue Hg concentration were detet ned (from 194

i rivers, streams, lakes, or reservoirs) (Note: this data set was selected from a larger
I

data set which consisted of 834 sites. The selection was done by A. P~ce of the

Arkansas Department of Pollution Control & Ecology)

1 ) Sites where fish tissue Hg concentrations were >1 ppm (exceqding the FDA

action level) (27 sites)

1.2) Sites where fish Hg concentrations were 0.70-0.99 ppm (suspect) (32 sites)

3) Sites where fish Hg concentrations were < 0.70 ppm (acceptable) (135 sites)

2. Sites with lake water quality (including the following parameters for ep~ , mnion,

thermocline and hypolimnion: dissolved Hg, total Hg, NH3-N, NO3- , CI, ortho-

phosphate, total phosphorus, SO4, total organic carbon (TOC), total uspended solids

(TSS), total dissolved solids (illS), DOC, Hardness, AI, Cu, Ca, Fe, jK, Mg, Mn,

Na, Zn, Ni, Be, Ba, Co, V, Cd, Cr, Ph, Se) (84 lakes)

3. Sites with sediment Hg concentrations (108 lakes and streams) I~

4. Sites with bedrock Hg concentrations (728 samples from Ouachita MoJntains region)

5. Oil fields in Arkansas

vectolMaps

1.IHydrologic unit map of Arkansas (1:2,000,000)

2. Perennial streams of Arkansas (1:100,000)

3. Major streams of Arkansas (1:500,000)

4. Lakes and ponds of Arkansas (1:100,000)

Raste1Maps

I. Major land resource areas (MLRA) of Arkansas

2. Hydrologic basins (lIB) of Arkansas

3. Soil association map of Arkansas

3.1) Soil association map of the "hot" lIB's of the Lower OuachitalRiver

3.2) Soil association map of the Felsenthal area

4. Surficial geology map of Arkansas

5. Land use/land cover map of Arkansas in 1972

5.1) Wetlands in Arkansas in 1972
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6. Vegetation cover map of Arkansas in 1992

6.1) Forested wetlands in Arkansas in 1992

7. Elevation map of Arkansas

8. Slope map of Arkansas

Maps and Reports

Various maps thought to be useful in spatial analysis of fish Hg contamination in relation

to environmental factors were collected. These maps and their associated reports are attached in

the Appendix I. Soil maps are shown for:

1) the state of Arkansas,

2) the "hot" (i.e., with significant numbers of contaminated fish) hydrologic basins

the Lower Ouachita River, and

3) the Felsenthal area.

Coincidence Reports

Maps of various environmental factors were overlaid in GRASS GIS with the distribution

of sites where fish tissue Hg concentrations have been determined. The coincidence reports

between the environmental characteristics and those sites where fish tissue Hg concentrations

were >1 ppm are provided in the Appendix II. These reports show that the majority (74%) of the

27 fish Hg contamination sites were located in the Western Coastal Plains (MLRA # 133B). The

"hot" hydrologic basins identified include:

1) Lower Ouachita -Bayou De Loutre (8 contamination sites),

2) Lower Ouachita -Smackover (6 contamination sites), and

3) Lower Saline (4 contamination sites).

The dominant soil association in the contaminated areas is Guyton-Ouachita-Sardis. These are

low terrace and flood plain soils formed in loamy alluvial sediments. This soil association consists

of about 65% Guyton soils, 10% Ouachita soils, and 10% Sardis soils. The remaining 15%

consist of numerous soils of minor extent (including Amy, Bibb, Felker, Leaf, Ochlockonee,

Ozan, Smithton and Tome). Guyton soils are poorly drained and slowly permeable, and typically

have a grayish brown silt loam surface layer. The subsoil is gray, mottled silt loam to silty clay

loam. Ouachita soils are well drained and moderately slowly permeable, and typically have a

brown silt loam surface layer. The subsoil is dark yellowish brown silty clay loam. The underlying

3



materifi is yellowish brown fine sandy loam. Sardis soils are somewhat poorly drained, and

typicatty have a brown silt loam surface layer. The upper part of the subsoil is bI1qwn silt loam.

The lofer part is yellowish brown, mottled silt loam. The underlying material is gray, mottled

loam.

More information about the soils of Arkansas and the characteristics of ot\1er soil

aSSOCirtiOnS identified in the fish Hg contamination areas are given in the Appendix III.

Itj.is important to note that the dominant land use/land cover of the fish Hg contamination

areas ir wetlands. The major topography of these areas is flat (> 1 % slope) and lo~ in elevation

(16-1~ rtl above sea level). U

For detailed environmental information in each of the 27 fish Hg contamination sites, see

the re~orts in the Appendix II.

PRE~INARY RESULTS AND DISCUSSION

Possi~le Source of Fish Hg Contamination in the Lower Ouachita River Area

Preliminary spatial data analysis suggests that the source ofHg in the Lower Ouachita

River as possibly from the Ouachita Mountains. Over geological time, sediments eroded from

the acbita Mountains shales and other Hg-bearing rocks were transported and peposited in the

Ouac ta River. Once Hg-bearing sediments were deposited in the river, the Hg could be

contin ously converted to methyl Hg from bed sediments and accumulated in fis~ tissue through

the food chain.

JFrom the elevation map and hydrologic system in Arkansas, downstream ~ater flow from

the 0 achita Mountains to the Ouachita River is obvious. Many of the shales an4 other rocks

found!hItOUghout the Ouachita Mountains contain trace or greater amounts ofHg. A

comm rdially-mined cinnabar belt (about six miles wide and about 30 miles long) lis in the

water hed of the Ouachita River on the southern edge of the Ouachita Mountain~. Therefore, it is

likely that Hg in bed sediments in the Ouachita River were derived from the Ouachita Mountains.

ArmSI OQg et al. (1995) found a relationship between Hg concentrations in the Ouachita River

sedirn nt~ and the black shales in the Ouachita Mountains. The sedimentary roc~ in the Coastal

Plain f sputh Arkansas are much younger than the rocks in the Ouachita Moun1!~ns. The rocks

ofthelCoa~tal Plain were deposited in a shallow marine and coastal setting (Gucdione, 1993).
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~Irt addition, waters from the Hot Springs and brines from petroleum fields ~ Union

Count and other nearby counties might also have contributed to elevated Hg co~entration in the

Ouac taRiver (see the map of oil fields in Arkansas). High concentrations of~ have been

found waters from hot springs and in brines from petroleum fields in Californi~.1 Geothermal

gradie t areas are often related to elevated Hg release to the environment (Fleisc*r, 1970).

Despite the favorable appearance of the Ouachita Mountain rocks as a so~rce ofHg. It is

import t to note that the streams closest to the cinnabar deposits do not have Hg contaminated

fish. herefore, conditions for methylation are also very important for contamination of fish to

occur. 1 F$rthermore, there are some Hg contaminated fish in locations where it is Idifficult to find

a de te rock source. This observation combined with the knowledge that Hg concentrations

can be magnified by almost 1 million by bioaccumulation processes, suggests that ~here is an

adequ te amount ofHg in the environment for contamination of fish and that the major factor is

con s for methylation. The source may be from soils and rocks or it may be from

atm eric deposition.

The 

volume-weighted mean concentration for 17 rain collection sites in

the Upper Midwest, the Northeast and along the Atlantic seaboard was about 10 ng/L for the

periodlFebruary 1995 to February 1996

It is interesting to note that the majority of the fish Hg contamination sites! were located in

wetlands (see, for example, 1972 wetlands map of Arkansas). This may indicate that wetland

condit~ons are favorable for Hg methylation. In other areas of the state, where Hg sources may

also b1available, but wetlands do not exist, there are few fish Hg contamination. I I

Currently, we are continuing to determine more closely the dominant environmental

factor~ that lead to Hg contamination in fish in Arkansas from a number of GIS outputs.

Fish 1iissue Hg Concentrations in Relation to Lake and Sediment Parameters

f~ order for Hg methylation to occur, the correct .combination of environmental conditions

must Ctlr, including low pH, low alkalinity, optimal sulfate concentration, high organic matter

conte, and low dissolved oxygen (Armstrong et al., 1995). Lake water quality collected from

84 lakfs and sediment Hg concentration determined from 108 streams/lakes were lused to examine

relatio~ships between fish Hg concentrations and the pH, alkalinity, sulfate conce~tration, total

org~.carbon, and dissolved oxygen content in lake waters and Hg in sediments~ Some

pre. a'ry relationships are shown in the Appendix IV. More of these types of analyses are

plann to be completed in the phase II of this project. The raw data of the lake water quality and



sedim~nt Hg concentrations are attached in the Appendix V. These data were fu$ished by A.

Price ~fthe Arkansas Department of Pollution Control & Ecology.
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t I-~ RASTER-MAP-CATEGORY-REPORT ~ +

~~~~~~~~:_~~-~-~ ~:~-~~~-_:_~~:~~:~~-~::~
north: 4099000 east: 971400

REGION south: 3633040 west: 340200

MASK;;;k;t;i;\i~-~~~~~~~~~::~;t~~~;;;;-~~~::~~~:~~~ f ---

'~~~~~~~~~~~~~f:!l~~::~:~::~~~:::::::::::::::::::::::::::::j:::::;~;;;j:t-~;;
11 II6A Ozark Highlands. 4,586,423 i .49
2 117 Boston Mountains. 3,533,935 1 .40
3 118 Arkansas Valley and Ridges. 3,324,027 9.78
4 119 Ouachita Mountains. 3,776,223 11.11

15 131 Southern Mississippi Valley Alluvium. 7,615,214 22.41
6 133B Western Coastal Plains. 6,762,876 19.901
7 134 Southern Mississippi Valley Uplands. 3,621,765 10.66
8 135 Black land Prairie. 370,265 1.091

~o~~~~~~~~~~~~-~~~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-i33:~!~:~~~ii~f:~~+ ~ !---+
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j ' 1-1r RASTER-MAP-CATEGORY-REPORT r

REGION

LOCATIO~I: ar Wed Oct 9 13:45:20 1996
:~ nor h: 4099000 east: 971400

sou h: 3633040 west: 340200
1 -res: 249.97854077 res: 249.98019802

~ ---
MASK: ark:state i,.! PERMANENT, categori es 1

~ ---
MAP: Rec:lass f I~b in Hg (hb in Hg)

't Category Information
I I %

#Idescriptio acres cover

1 _ower' Mi ss i ss i ppi Memph is. 108,196 0.32
2Lower'Hatcie 1540.00

Horn Lake- onconnah. 216 0.00
I I Lower'St. rancis 1,895,9635.67

" Little Riv r Ditches. 307,373 0.92
8L'Anguille 621,1531.86
9 Lower Whit -Bayou Des Arc. 716,024 2.14

10Cache 1,239,2343.70
11lowerWhit 881,1682.6.:J
12Big 606,0671.81
13LowerArkasas 452,,4741.35
14IBayouMeto 635,6991.90
15 Lower MissisSi1ppi-Greenville 132,'964 0.40
16Coldwater 5250.00
17BigSunflo r :3400.00
18Deer-Steele 18070.01
19 Ouachita Headwaters. 993,610 2.97
20 Upper Ouachita. 1,116,924 3.34

121 Little Miss uri. 1,336,297 3.99
22 Lower Ouach~ta-Smackover 1,162,~75

1 3.47
23 Lower Ouachlta-Bayou De Loutre 423,,274 1.26
241UpperSalin 1,092,8053.27
25 Lower Salin 970,6492.90
26 Bayou Barth lomew. 983,002 2.94
27BayouD'Arbnne 274,0350.82
28Boeuf 481,~~97 1.44
29BayouMacon 358,1431.07
130 Beaver Rese voir. 1,367,087 4.09
!31BullShoalsLake 689,8822.06
:32 Middle Whit 950,8692.84
33Buffalo 861,:1402.57
34 North Fork hite 267,0400.80
35UpperBlack 113,6940.34
36Current...~ 63,:1080.19
37LowerBlack.~ 412,6971.23
38ISpring...~ 461,:3211.38
39ElevenPoin 107,1930.32
40Strawberry 482,3061.44
41IUpperWhiteVillage 483,2021.44
42LittleRed 1,150,72" 3.44
43 Lake 0' the Cherokees. 7:335 0.02
44 El k. 121,569 0.36!

,

45 Lower Neosh 84,46.:J 0.2":
46Illinois 449,1851.341

,47IRobertS.Krr 200,9830.60
17
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! :' -"!1""--

48Poteau " 323,6630.97
49 Frog-Mulberry. ". 821,101 2.45
50 Dardanelle Reservoir. 1,196,986 3.58
51 Lake Conway-Point Remove. .". 727,250 2.17
52 PetitJean 681,2042.04
53Cadron 490,9221.47
54 Fourche LaFave 708,1032.12
55 Lower Arkansas-Maumelle. 711,114 2.13
56 Pecan-Waterhole. 136,547 0.41
57 Mountain Fork 138,6310.41
58LowerLittle 1,115,6273.33
59 McKinney-Posten Bayous. 514,763 1.54
60LoggyBayou 390,1221.17
61BodcauBayou 297,5980.89
62LowerSulphur 98,3140.29
63CrossBayou 45,1190.13

TOTAL 133,463,2291100.00
+ +
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+ +
RASTER MAP CATEGORY REPORT I

OCATION: ar Wed Oct 9 17:56:11 1996

north: 3883098.53390558 east: 642920
REGION south: 3634559.8695279 west: 404920

res: 250.03889776 res: 250

MASK:hb in Hg, categories 20 22-25

MAP: Reclass of hb in Hg (hot_hbs in Hg)

Category Information I I %

#Idescription acres cover

20 Upper Ouachita. 1,117,282 23.44
22 Lower Ouachita-Smackover. 1,162,647 24.39
23 Lower Ouachita-Bayou De Loutre 423,410 8.88

124UpperSaline 1,093,15522.93
25 Lower Sal ine 970,961 20.3?

TOTAL 1-4:767:45511oo~ool
+ +
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+ t RASTER-MAP-CATEGORY-REPORT +

.OCATION: ar Wed Oct 9 13:47:46 1996

nor h: 4099000 east: 971400
IREGION sou h: 3633040 west: 340200

res 249.97854077 res: 249.98019802

MASK:arkstate in PERMANENT, categories 1

MAP: General oils (soils in Hg)

Category Information I I %
#Idescriptio acres cover

~ 1 Clarksvill~-Nixa-Noark " 1,543,6261 4.54

2 Gepp-Doniphan-Gassville-Agnos. 1,131,392 3.33
3Arkana-Mokc> 525,2791.55
4ICaptina-Nixa-Tonti 371,901 1.091
6 Eden-Newnat~-Moko. 106,745

1 0.31
7 Estate-Por~la-Moko 372,210 1.10
8IBrockwell-80den-Portia 535,269 1.57
a Linker-Mou~tainburg-Sidon. 722,262 2.13

10 Enders-Ne11a-Mountainburg-Steprock 2,811,673 8.27
11 Falkner-Wrightsville 48,115 0.14
12Leadvale-T~ft 1,033,2333.04
13 Enders-Mou~tainburg-Nella-Steprock 716,333 2.11
14 Spadra-Gut~rie-Pickwick. 202,820 0.60
15 Linker-Mourltainburg. 1,323,527 3.89

16ICarnasaw-Pilr~m-Clebit. 3,005,120 8.84117 Kenn-ceda- ~vllla 360,691 1.06
20Leadvale-Tft ! 67,1230.20
21 Spadra-Pic wick. 343,2891 1.01
22 Foley-JackRort-Crowley 1,046,975 3.08
23Kobel...

I 539,8861.59

24Sharkey-Alligator-Tunica. 1,344,944 3.96

251 Dundee-Bos~et-Dubbs. 841,901 2.48
26Amagon-Dun~ee 487,0461.43
27 Sharkey-St~ele 205,105 0.60
28 I commerce-Sharkey-CresVasse-Robinsonville. 381,6761 1.12
29 Perry-Portlland 1,095,661 3.22
130 Crevasse-B~uno-Oklared 57,271 0.17
31 Roxana-Dardanelle-Bruno-Roellen. 1 161,191 0.47
32Rilla-Heber1t 694,48312.04
33 Billyhaw-P~rry 276,228 0.81
34 severn-Okl ~red 128,069 0.38
35Adaton 42,:3860.12
36 Wrightsvill:-Loui~-Acadia. : 226,893 0.67
37 Muskogee-W~lghtsvllle-McKamle. 103,996 0.31
38 Amy-Smithtoln-Pheba 562,971 1.66
39 Darco-Brile~-Smithdale 247,245 0.73
40 Pheba-Amy-Slavannah 716,225 2.11
41 ~mithdale-Slacul-Savannah-Saffell 1,405,165 4.13
42 Sacul-Smith~ale-Sawyer 2,408,194 7.09
43 Guyton-Ouachita-Sardis 1,423,077 4.19
44 Calloway-Henry-Grenada-Calhoun 2,339,481 6.881

,45 Crowley-Stuttgart. 567,541 1.67!46Loring 
205,6920.61

147 Loring-Memphis. 417,947 1.23!48Brandon 
91,1030.27

22
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49IOktibbeha-Sumter. 1 351,766 1 1.03
50 Water bodies (Rivers, Lakes, Ponds). 397,271 1.17

TOTAL 133,987,9991100.00
+ +
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+ ~--II- r +RASTER MAP CATEGORY REPORT I ,

-~~~~~~I~ ~-~~-\-_'_- ~=~ -~~: --= -~= ~ ~~ ~~~. ~==~ 1

no~th: 3692021.26418378 east: 607970 i
!REGION soulth: 3649480.31186913 west: 549010 \ I
MASK;MASK-;~~l ~=~=~~~=~~~ ~==~ ~~ 1 ~ I

I ~~~~ -~=~=~~~-f~~~=-~;i;~~;;~i~~~;~;ti~~- 1 1-' -%--\

#ldescriPtio~ acres ver
, 38 Amy-~;mithton-Pheba 45,896.56 11.90

39 Darco-Briley-Smithdale 23,274.70 .031
140 Phebcl-Amy-Savannah 34,635.42 .98
!41 Smithdale-Sacul-Savannah-Saffell 1789.39 .46
!42 Sacul-Smithdale-Sawyer 90,879.46 2 .55
43 Guyton-Ouachita-Sardis 178,912.02 4 .37

144 Calloway-Henry-Grenada-Calhoun 8842.62 I .29!
50 Water bodies (Rivers, Lakes, Ponds). 1610.77 I .42

I I] 1. ---

,TOTAL ;1 1385,840.93110 .00,
+ --It ~---+
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+ 1-1t RASTER-MAP-CATEGORY-REPORT "r---+

,

I

-~~~~~~~I~_~~; h;t 4o990oo ;;;t~ 9714oo--~=~-~:=-_:_~~~~~~~~- ::~
REGION sou h:1 3633040 west: 340200 I

~=~:--I~~:::~~~~~~~ ~=~~--~~::=~~~=~~~ 1 ---
IMASK:ark,state in, PERMANENT, categories 1 i

'!

t ~ ---

'~:;~:::~;~~;:~~~lt~O~~t~~~~;~I~f~;~;ti~~ i ::~::i-:~~:~
t +---
,

1 Qcm--Alluvium't 2,004,963 $.91

2 Qso--Alluvi'um. 2,995,439 .84

3 Qt--- Terrace deposits. 6,240,531 1 .41

4Qds--Dunes,and 233,517 .69

5 Qss--Silt
~ dlsand 218,848 .65

6QI---Loess.+ 89,652 .26

7 Q~g--Sand dlgravel 34,851.10

8TJ---Jacksongroup 547,6071.62

9 Tc---Claiborne group. 1,639,717 4.84

10 Tw---Wilcox group. 830,490'
~ .45 11 Tm---Midway group. 183,951 .54

12 Qal--Alluvium. 2,496,487.37

13IKad--Arkadelphia marl. 80,634 ~ .2~ 14IKn---Nacatoch sand. 124,16~ .37

15 ks---Saratoga chalk. 26,265 .08

16 Km---Marlbrook marl. 44,872 0.13

17 Ka---Annona chalk. 6007 0.02

18 Ko---Ozan formation. 49,504 0.15

19 'Kb---Brownstown marl. 84,417 0.25

20 Kto- -Toki 0 formati on 147,124 0.43

21 Kw---Woodbine formation. 67,741 0.20

22 Kt---Trinity group. 152,791
1 .451 23Kde--Kde,DeQueenlimestone 17,171 .051

24Kdi--:Kdi,Dierslimestone 12,5381.04125IQa=::"Alluvi

~ m~and terrace deposits. 45,691 .13

26Tg Gravel.

j 5126.02

27 Ksc--Sand a dClay 27,578

~ .08 28 Kr---ICretaceo s rocks. 35,468 .10

20 IPa--Atoka formation. 2,006,939 .92

30 IPbh-Bloyd
~ h~le,prairie grove member of the hale. ...1,383,717 4.08

formation i

IPhc-IC~ne.h'lll member of the hale formation. Mpfb-Pltkln limestone. Mr---IRuddellshale Mm---Moorefijeld formation. Mb---IBooneformation .

MDcp-Chattanooga shale and penters chert. SI~b-~affer YtiSt. Clair,~nd Brassfield limestones: ...

OcJ--I"ason h~le,Fern.,Klmm.,Plat.,lsn. and Joachlm. ..

dolomite

~Ose--:St. Pe e sa~dstone and everton formation. Op---IPowelldlomlte .

Ocjc-l:otter a d Jefferson city dolomites. IPby-Boggy formation. IPsv-:Savanna formation.

31
32
33
34
35
36
37
38

497,948
581,361

55,017
6300

1,651,977
86,749

7412
158,519

i

~.
Q.
Q.
d.

39
40
41
42
43

799
410

1,301

185

~.36
li.21
j.84
d.oo
a.55 30

.47

.72

.16

.02

.87

.26

.02

.47



44 IPma-McAleJte ~ formation. 45 IPhs-Harts or e sandstone. 46IPau-UpperpatofIPa .

47 IPam-Middl prtofIPa 48IPal-LowerpartofIPa .

49 IPjv-Johns valley shale. 50 I P j --Jackfork sandstone. 51Ms---Stanl~yshale .

52 MDa- -Arkansas novacul i te 53 5mb--Missouri mountain shale and blaylock sandstone. ..

54 Opb--Polk creek shale. 550w---Wombleshale .

56 Ob---Blakely ,$andstone 570m---Mazarns'ale .

58 Ocm--Crystal mountain sandstone. 590c---Colliershale .

60Wb---Waterbodies ~~~~~~~~~~~:~~~-~~:~~_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:-:_:_:

TOTAL

394,847 t .16 303,265 .89

858,484 .53
650,615 .92
670,055 1.98
128,471 0.38
658,583 1.94

1,264,943 3.73
211,498 .62
87,196 .26

170,162 .50
284,844 .84

80,773 .24
80,078 .24
27,779 .08
13,727 .04

422,672 .25
11,890. .04

+---
33,896,293110~.OO.

+---+
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+---
RASTER MAP CATEGORY REPORT

~~~;~~~~:_~~~~~~I: ~~~~~~~ ::~~~ ~~~~~~ res:! 249.97854077 res: 249.98019802

1 MASK:arkstate in PERMANENT, categories 1

MAP: (untitle~) (lulc.72 in Hg)
1- I Category Information

Wed Oct

#~descriptio~

lIResidentiall 12 Commercial lanlli Services. 13 Industrial. 14 Communicati~n$ and Utilities. 15 Industrial. 16MixedUrbanl 170therUrban 21CroplandandPasture .

22HorticulturalAreas .

23 Confined Feeding Operations. 24 Other Agricultural Land. 31 Herbaceous ,Rangeland. 32 Shrub and Brush Rangeland. 33MixedRangeland 41DeciduousForest 42EvergreenForest .

43MixedRangeland 51StreamsandICanals .

52 Lakes. 53Reservoirs 61ForestedWetland 62NonforestedWetland .

72Beaches..i 73SandyAreasl 74 Bare Exposed Rock. 75 Mines Quarries Gravel Pits. 76 Transitional Areas. ~ TOTAL

+ ~-~

9 13:52:23 .996
~---

; ::~::i-:~~:~
t---

358,205 ~ .05 111,177 .33

23,085 .07
64,359 0.19

788 0.00
12,631 ~.04
27,470 ~.08

13,481,543 3! .67 9836 .03

38,649 .11
56,716 Q.17

1050 Q.OO
93 ~.OO

14,885 ~.04
5,172,926 1$.22
4,648,759 l i .68 7,997,492 2 .54

142,569 .42
36,565 .11

402,568 1.18
1,234,694 ~.63

39,344 ~.12 386 .00

33,615 .10
15 Q.OO

31,160 0.09
40,101 0.12

___I~~~~~~~~~~I~~~:~~+

t---+
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+-

RFGTON

LOCATION: ar Wed Oct 9 13:54:41 1996
~ nor h: 4099000 east: 971400

J sou h: 3633040 west: 340200
res 249.97854077 res: 249.98019802 I

1--
MASK: arks tate in PERMANENT, categories 1

I~.!-.
MAP: Vegetati n Cover (veg.92 in Hg) :

i--
Category Information I'

-RASTER-MAP-CATEGORY-REPORT H"---i

'Idescriptio

1 Pinus echi ata 2 Pi nus taed 4 Juniperus irginiana 61Quercus st llata, marilandica -Pinus echinata -Carya .

spp.

18 Pinus taed -Pinus echinata -Quercus spp.. 9 Juniperus irginiana 10Fagusgranifolia 11 Quercus al a 12 Quercus ru ra -Quercus spp. 13 Quercus fa cata -Quercus spp. 14 Quercus st 11 ata 17 Juniperus irginiana -Quercus spp.. 18 Pinus echi ata -Quercus spp.. 19 Juniperus shei -Quercus spp. ,20 Quercus sp .-Carya texana. 123Mixedshru species 24MesicPrairie 32 Quercus ly ata (Forested wetland). 33 Carya aqua ica (Forested wetland). 34 Quercus fa cata var. pagodifolia 35Celtislaeigata 36 Quercus nu tall i i. 38Quercusphllos 39 Liquidamba styraciflua. 40 Taxodium distichum (Forested wetland). 41 Taxodium distichum (Forested wetland). 42 Nyssa (For sted wetl and) 45 Tall grass. 48 Arundinari gigantea 51Salix-Poulus 52Betula-Patanus-Acer .

55 Bare. 60 Water. 61 Agricultu (wet crops). 62 Agricultu (dry crops). 63 Agricultu~e (pasture). 64 Urban Commercial-Industrial. 65 Urban Resi~ential. +~~~~~: ~ ~ ~ ~ ~ ~ ~I~ ~:~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

.-
I ! %

I acres over
~ 2,187,323 6.43

2,289,745 6.74
46,895 0.14

3,006,448 8.84

35

3.08
1.78
0.04
2.11
0.15
1.57
2.28
0.12
0.24
0.03
0.15
0.16

I 0.08

! 0.86
0.12
0.09
0.59
3.58
3.81
0.55
1.91

! 0.04

0.44
0.12
0.09
0.18
0.12
0.12
2.76
0.01
2.93

1
1 7 .13

i 0.17
! 0.43

~ O~OOO
0 +
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1 t~ 'i -~~ RASTER-MAP-CATEGORY-REPORT ,-t-.,+

I LOCATION: ar Wed Oct 9 13:56:27 996

no: 4099000 east: 971400
REGION so: 3633040 west: 340200

res 249.97854077 res: 249.98019802
~

MASK:arkstate inl PERMANENT, categories 1
t..

MAP: (untitle ) (wetland.72 in Hg)

Category Information I I %

#Idescriptio acres c veri
r---

+~~~~~~~~~~!:~j~~I;~!::::~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:l~;~;~~~~~~r~;f:;~+
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~ lt RASTER-MAP-CATEGORY-REPORT +

-~~~~~~~~-~~;th!lf 4099000 ;~;t~ 971400--~:~-~~:__:_~:~:~~~~-~::~

I~~~~~: ~;~!:~~~~~~:~;~~~~~ ~;;:~-~~:~~~~~~~~~ +t---
,MASK:arkstate in PERMANENT, categories 1

IMAP: if(veg.92==321Iveg.92==331Iveg.92==401Iveg.92==411Iveg.92==421Iveg (

II Category Information I I %

#Idescription acres cover

llForested wetland. I 1,147,0341100.00

TOTAL I I 1,147,0341100.00
+ +1 +

39





+ ilf RASTER-MAP-CATEGORY-REPORT 1~---+

:~:;::~~~-~~~i~ilt ~~~~~~~ ::~~~ ~~~~~~--~:~-~:=--~-~:~~~~~~-~~~~
res: 11249.97854077 res: 249.98019802

~ ~~-

MASK:arkstate in PERMANENT, categories 1
~~ ---

MAP: (untitled) (elevation.dma in Hg)
Ct:i£-~- WNl~~x1~fo;~~~~ ~'f --~e- -tgee -ie.JeQ;- i -% --

--yi~~~~~~~~~~4! ! ::~:~!_:~~:~
t~ Ifr ,.[ ~~~~ ~:~~

18 8801 0.031
19 22,714 0.07
20 8663 0.03
21 1 29,632 0.091
22 52,994 0.16
23 12,585 0.04
241 17,680 0.05
25 24,799 0.07
26: 18,761 0.06
27 32,02t: 0.09
28 59,371 0.17
29 45,042 0.13
30 158,226 0.47
31 53,210 0.16
32 82,919 0.24
33 150,644 0.44
34 80,958 0.24
35 106,760 0.31
36 125,105 0.37
37 61,410 0.18
38 133,597 0.39
39 136,547 0.40
40 68,852 0.20
41 130,571 0.38
42 126,741 0.37
43 97,712 0.29
44 222,338 0.65
45 368,844 1.08
46 165,7151 0.49
47 151,525 0.45
48 224,392 0.66
49 121,22QI 0.36
~nl 172,3391 0.51

241,701 0.71
108,521 0.32
343,335 1.01
459,005 I..):>
141,565 ! 0.42
327,956 0.96
420,356 1.24

1 163 ,800 i 0.48
1'

[ 397,0091 i 1.17

1,093,546 1,3.22

: : : : : ~1: : : : : : : : : : : : : : : : : : : : :
,I

11I ' I. ,. ~

I 1 ,I

: : : : : )11 : : : : : : : : : : : : : : : : : : : : :
!I

~I ~i 'I

~I I

,

; I

': ~ ~ ~i I

~I 1

1 : : : : : i : : : : : : : : : : : : : : : : : : : : :

~ i

r ~

51 !

52
52
54

55
56
57
58

59]60 41



61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
III
112
113
114
115
116
117
118
119
120

~I ' : : : : : :1 : : : : : : : : : : : : : : : : : : : : :

~I I

: : : : : ~I : : : : : : : : : : : : : : : : : : : : :
!

i

.,

oi OJ ,

II

0.88
1.20
0.79
1.31
1.35
0.65
1.40
1.14
0.78
1.30
1.30
0.55
1.26
0.96
1.07
1.86
0.69
0.61
0.51
0.54
0.50
0.45
0.52
0.37
0.77
0.42
0.42
0.48
0.51
0.53
3.10
0.43
0.28
0.27
0.22
0.26
0.22
0.20
0.25
0.19
0.19
0.17
0.23
0.18
0.21
1.03
0.21
0.20
0.18
0.19
0.16
0.17
0.18
0.15
0.20
0.16
0.21
0.19
0.23
0.26

42



121
122

1231
1241
125
126
127
128
129
130
131

1132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154 :

1551
1156
1571158

159
160
161
162
1631

164
165
166
167
168
169
170 I

171:
172
173
174

1175
1176
i177
1178
1 179

180

I 1

1 ~ ~ ~ 4 "'.

11 "j
! ' " ,

,I

: : : : : ::I : : : : : : : : : : : : : : : : : : : : :
i ,j

, i'

'.

2.74
0.26
0.16
0.17
0.12
0.12
0.10
0.13
0.11
0.09
0.13
0.09
0.10
0.10
0.11
0.13
0.18
0.10
0.09
0.09
0.09
0.11
0.09
0.10
0.12
0.10
0.12
0.11
0.15
0.15
0.28
2.37
0.16
0.12
0.10'
0.11
0.09
0.09
0.08
0.10
0.07
0.09
0.09
0.08
0.08
0.07
0.17
0.08
0.08
0.09
0.08
0.09
0.08
0.10
0.09
0.18
0.11
0.13
0.13
0.13

43



~

I:::::::::::::::::::::

I' I

75,847
777,187
64,220
40,533
43,297
36,379
32,303
35,916
28,628
31,979
26,790
33,399
25,030
28,103
32,396
25,463
30,913
33,955
58,182
26,420
29,153
35,067
27,439
28,813
31,778
36,210
30,882
36,966
34,295
48,516
51,450
81,916

703,161
38,124
36,534
29,709
32,473
30,126
25,771
30,960
23,718
24,644
24,907
26,559
22,714
22,560
26,698
37,198
22,915
21,216
27,887
21,525
25,586
22,050
26,806
27,964
25,215
32,179
25,833
29,848

.22

.29

.19

.12

.13

.11
.09

.11

.08

.09

.08

.10

.07

.08

.10

.07

.09
.10

.17

.08

.09

.10

.08

.08

.09

.11
.09

.11
.10
.14

.15
.24
.07

.11

.11
.09

.10

.09

.08

.09

.07

.07

.07

.08

.07

.07

.08

.11
.07

.06

.08

.06

.08

.06

.08

.08
.07

.09

.08

.09
44



241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

III
.;

41 'I

i "I "I "II"

30,805
48,995

548,008
39,066
31,793
24,351
23,872
23,115
24,536
18,267
23,038
21,757
19,626
17,016
17,140
20,722
15,750
19,425
29,956
15,889
17,124
15,549
20,707
16,445
16,862
19,919
20,166
18,668
20,197
23,285
21,154
25,694
42,432

375,499
24,999
19,286
22,081
19,857
20,552
17,418
21,772
14,329
16,244
21,942
13,650
16,090
13,249
16,754
24,552
14,468
18,560
14,021
15,040
17,634
17,526
14,422
18,313
16,661
21,556
19,549

0.09
0.14
1.610.110.09

0.07
0.07
0.07
0.07
0.05
0.07
0.06
0.06
0.05
0.05
0.06
0.05
0.06
0.09
0.05
0.05
0.05
0.06
0.05
0.05
0.06
0.06
0.050.06

0.070.06

0.08
0.12
1.10
0.07
0.06
0.060.060.06

0.050.060.04

0.050.06

0.04
0.05
0.04
0.05
0.070.04

0.05
0.04
0.04
0.05
0.05
0.04
0.05
0.05
0.06
0.06. 45



301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

" "". 18,607
24,582
26,281

343,520
23,625
20,336
16,368
17,263
20,043
15,148
14,546
16,908
16,522
l7,294
!3,017

£6,043
12,863
13,681
14,607
22,390
11,967
13,110
13,326
19,487
14,021
13,372
19,240
13,496
15,642
18,468
20,058
20,058
18,591

120,549
208,271

21,818
17,742
19,919
14,808
18,576
57,194
8,236
6,028
4,314
1,309
3,851
6,568
6,615
5,534
7,022
3,882
8,406
5,179
5,410
8,282
8,113
7,140
7,495
1,185
9,765

~

0.05
0.07
0.08
1.01

,0.07
10.06
iO.05
0.05
0.06
0.04
0.04
0.05
0.05
0.05
0.04

10.05
10.04
0.04
0.04
0.07
0.04
0.04
0.04
0.06
0.04
0.04
0.06
0.04
0.05
0.05
0.06
0.06
0.05
0.35
0.61
0.06
0.05
0.06
0.04
0.05
0.17
0.05
0.05
0.04
0.06
0.04
0.05
0.05
0.05
0.08
0.04
0.05
0.04
0.05
0.05
0.05
0.05
0.05
0.06
0.06k-
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oil "i

J I

: : : : : ~I : : : : : : : : : : : : : : : : : : : : :
~I. I

i I

I I

'1 i i

'!. i. I

i'll ' i. 1

i. I

'.

19,672
20,382
27,068
30,064

344,169
35,221
21,587
22,544
18,082
23,471
17,896
17,433
20,552
15,843
19,471
14,468
18,406
13,897
15,688
21,880
34,341
15,812
16,105
17,572
16,028
16,877
15,271
19,456
16,615
15,719
21,695
15,256
18,236
18,143
94,176

208,286
21,201
20,290
17,124
17,063
16,893
17,804
16,522
13,990
15,009
15,874
12,615
12,863
14,237
12,106
30,743
12,121
15,796
14,268
10,855
17,387
11,921
13,094
13,774
14,623

0.06
0.06
0.08
0.09
1.01
0.10
0.06
0.07
0.05
0.07
0.05
0.05
0.06
0.05
0.06
0.04
0.05
0.04
0.05
0.06
0.10
0.05
0.05
0.05
0.05
0.05
0.04
0.06
0.05
0.05
0.06
0.04
0.05
0.05
0.28
0.61
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.05
0.04
0.04
0.04
0.04
0.09
0.04
0.05
0.04
0.03
0.05
0.04
0.04
0.04
0.04

4]



~ 421

422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465466

467468469

470471

472
473
474
475
476
477
478
479480

'i ,
'1 j ,j' :

I ,
011. !,
1 i. ,
il,

:::::::1:::::::::::::::::::::
'! ! !

I, i

: : : : : I : : : : : : : : : : : : : : : : : : : : : :

I

i

t. t.

14,175
12,090
13,959
11,936
16,337

173,034
16,337
10,809
12,044
13,341
12,863
10,732

9790
13,897

8771
13,048

9574
8616
8817
8786

19,132
8400
9234
8138

10,361
12,554

6918
9465

11,396
9913
8168

12,785
9435
9543

10,809
50,647

104,784
7504
9141
8215
8400

11,457
8678
9759
7304
8693
9249
7535
7613
8508
7860

15,796
8354
6578
7643
6624

10,793
6547
7489

10,315

0.04
0.04
0.04
0.04
0.05
p.51
0.05
0.03
0.04
0.04
0.04
0.03
0.03
0.04
0.03
0.04
0.03
0.03
0.03
0.03
0.06
0.02
0.03
0.02
0.03
0.04
0.02
0.03
0.03
0.03
0.02
0.04
0.03
0.03
0.03
0.15
0.31
0.02
0.03
0.02
0.02
0.03
0.03
0.03
0.02
0.03
0.03
0.02
0.02
0.03
0.02
0.05
0.02
0.02
0.02
0.02
0.03
0.02
0.02
0.03 48
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: : : : :1 :

~

4\9

I

6794 0
9110 0
6501 0
7628 0
5976 0
9064 0

103,163 0
6763 0
5976 0
6439 0
7304

~7643
7088
7690 0
7273 0
5929 0,
7890 0,
5837 0,
6099 O.
5296 0
6130 0

13,017 0
5713 0
5250 0
6902 0
5404 0
7890 0
5018 0
6130 0,
6794 0,
5945 0,
7798 0,
5018 0,
6315 0
4972 0
6285 0

27,223 0
62,861 0

5868 0
5281 0
5790 0
4540 0,
8647 0,
5219 0,
6979 0,
4185 0,
5374 0,
7273 O.
4478 0
5466 0
4710 0
5157 0
9821 0
5312 0
4787 0
4447 0
4818 0
5976 0
4169 0
5065 0II.I!~I



11111

i. II

I

0.02
0.01
0.02
0.01
0.01
0.01
0.02
0.21
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.06
0.10
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.01.. 50



0 0 .0 ...0 ...0 0 0 0 ...0 0 0 0 0 ..0 0

1 ol

i o .0 0 ..0 0 O! 0 .0 ...0 0 0 .0 0 .0 0 0 0 0 0 .0 .0 ..

0 0 0 0 0 ..0 ...0 .0 0 0 0 .0 0 0 ...0 ...0 .

.0 0 ..

.0 0 0 .0 0 ..0 0 0 0 ...0 0 0 0 .0 .0 0 0 ..0 0 0 0 0 0 0 0 .0 .0 0 0 ...0 0 ...0 .0 0 0 ..

0 0 0 0 0 0 0

0 0 .0 0 0 0 0

0 0 .

0 0 0

.0 0 .0 0 0

...0 .0 0 0 .0 0 0 0 0 .0 0 0 0 0 0 .0 0 0 0 .0 .0 01 O!

1 0 : : : : : : I: : : : : : : : : : : : : : : : : : : : :

..0 0 0 0 0 0 0 .

0 0 0 0 .

0 ...0 .0 ...0 0 0 ..0 ...0 0 0 .0 0 0 ..0 0 ...0 0 ...0 0 0 ...0 0 0 .0 0 0 0 0 ...0 ..0 0 0 0 ..0 ...0 ...0 .0 0 0 0 0 ...0 0 .0 .0 0 0 0 0 0 0 0 0 ...0 0 0 0 0 ...0 0 0 ...0 0 0 0 : : : : : I : i I: : : : : : : : : : : : : : : : : : : : :

...0 0 0

4262
2656
2795
3104
2656
2285
2795
4957

44,069
3073
2579
3057
2517
3752
2671
3150
3428
1992
3953

20851
2471
2393
2779
5034
2193
2610
2177
2193
3289
2393
2224
3382
2795
2764
2347
2270
1915
2239

15,951
23,177

2177
2301
1930
1899
2054
1884
1838
1606
1467
2085
1699
1405
1606
1127
2996
1390
1065
1868
1174
2115 !

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.13
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.05
0.07
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.01



~

0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00 52



721
722

723
724
725
726
727

728
729

730'
7311
732

733

734

735

1736
11737

738
739

740
741

742

743

744

745

1746

747
748

749

750

751

752

753
754

755

756

759

760
761

762

763
764
765

766

767
768

769
770

771
772
773
774
775

776
777
778

779781

782
783

~

108
124
124
170
62
93
93
46

139
170

1529
170
31

139
77

108
77
77

108
46
62
62
15
31
62

278
15
31
77

139
108
31
77

108
46
46
77
46

340
726
15
46
62
15
31
46

170
77
31
31
62
31
31
15

124
15
15
15
46
46

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.0010.00
0.00
0.00
0.00
0.00
0.00
0.00 I
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Ii 185 0.00
"'...1"""""""""'" 310.00

l 310.00

11 150.00
1 150.00
1 5250.00

"'...: 1 """"".'..'.'.'" 620.00
46 0.00

J.ft 310.00

~ 31 0.00' 460.00

62 0.00
62 0.00
31 0.00
15 0.00
46 0.00
15 0.00
15 0.00
15 0.00
15 0.00
15 0.00
15 0.00
46 0.00
15 0.00
15 0.00
15 0.00
31 0.00
15 0.001

2631 0.00
15 0.00
31 0.00
15 0.00
15 0.00

134,004,9531100.00,
+
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i t RASTER-MAP-CATEGORY-REPORT 1 +

I:~:;~:~~:_~~~t~: 

~~~~~~~ ::~~~ ~~~~~~--~:~-~~=-_:_~:~~:~~:_~~~~
res 249.97854077 res: 249.98019802

i

MASK:arkstate in PERMANENT, categories 1
~ ---

MAP: percent lope (slope in Hg) i

Category Information I I %
#Idescripti n acres cover

110 percent .1. 15,892,053 46.74
21 percent ,582,18319.36
32 percent .1 .,225,6336.55
43 percent 1,501,2714.41
54percent..j 1,023,9373.01

/65percent..I 776,7852.28
76percent" I 667,4461.96
87percent 531,3631.56
98percent.'I 495,5541.46
109percent..j 439,8581.29
1110percen 397,9041.17
12,11percen .j 350,7621.03
13i12percen 317,8570.93
1413percen .i 302,5090.89
1514percen 280,6130.83
1615percen .1 247,3990.73
1716percen 224,6080.66
1817percent. I 196,9370.58
1918percent 193,3700.57
2019percent 196,2580.58
2120percent 132,5470.39
2221percent 113,0910.33
2322percent 98,0210.29
2423percent 90,9330.27
2524percent 80,1090.24
2625percent 72,7130.21
2726percent 64,4360.191
2827percent 58,0900.17
2928percent 54,1520.16
3029percent 49,3810.15
3130percent.1 40,3170.12
3231percent.! 35,4220.10
3332percent.! 31,7630.09
3433percent.I 28,9680.09
3534percent.., 25,4780.07
3635percent.I 21,4630.06
3736percent 21,0930.061
3837percent.i 18,4680.05
39138percent.I 20,4900.06
4039percent 12,2760.04
4140percent 11,1330.03
4241percent.i 10,2990.03
43 42 percent.. 8493 0.02
4443percent 85540.03
4544percent.: 67630.02

56



4645percent 59290.02
4746percent j 44630.01
4847percent i 39990.01
4948percent 1 39990.01
5049percen~ 30260.01
5150percen1i.' 2980 1.01 5251percen~.: 2316 .01

5352percen~.i 23161! .01!
5453percent!.! 2224 .01
5554~,ercen~.i 17450.01
5655percent 15900.00
5756p'ercent 13740.00
5857percent 17910.01
5958plercent 11430.00
60!59p,ercent 8960.001
61i60percent 7100.00
6261percent 6020.00
6362percent 3860.00
6463percent 4170.00
6564percent 4790.00
6665percent 5560.00
6766percent 3240.00
6867percent 2630.00
69,!68percent 24710.00

17069percent 3550.00
71170percent 20110.00
7271percent 2160.00
7372percent 770.00
7473percent 1540.00
7574percent 620.00

!7675percent 930.00
7776percent 2010.00
7877percent 770.00
7978percent 460.00
8079percent 310.00
8180percent 310.00
8281percent 620.00
8382percent 150.00
85184percent 150.00
8685p,ercent 150.00

I8786percent 1 460.00
8887percent 310.00
8988plercent 310.00
9089percent 150.00
9190plercent 150.00
9392percent 460.00
9493plercent 150.00

,104103percent \ 15 ] 0.00 107 j l06percent 150.00

115114percent 310.00
~ TOTAL 134,004,4431100.00,

+ +
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APPENDIX

Coincidence Reports of Fish Hg Contamination and Environmental Factors
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++ ~I : :

1 RASTER MAP CATEGORY REPORT
lOCATIO~I: ar Wed Oct 9 22:13:16 1996

north: 4064000 east: 921400
south: 3623040 west: 340200
res:1 249.97732426 res: 249.97849462

MASK: fish.aI.mask in Hg, categories 1-27

IMAPS: Summary of all fish Hg contamination sites (Hg >= 1 --
Major land Resources Areas (MlRA) (mlra in Hg)

~=,~7--- ..
""

I I Category Information"

IREGION

ppm) (fish.al.freq

I cell i %

count cover

27100.00
1 I 3.70

3.70

7.41
7.41

70.')7
I 7.41

I 271100.00.
+

1
1
"~
-

to

1~1

#Idescription

-Fish tissue Hg >= 1 ppm

2 117 Boston Mountains. 3 118 Arkansas Valley and Ridges. 4 119 Ouachita Mountains. 5 131 Southern Mississippi Valley Alluvium. 6 133B Western Coastal Plains. ;9 Waterbodies (1 in 133B, 1 in 131) 1 ,TOTAL

+ 1--+
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+--

umma
Hyd

~---+
RASTER MAP CATEGORY REPORT I

:~~~~~~~I:_~~_~ ~:~-~:=-_:_~~:~~:~~-~::~
nor~h: 4064000 east: 921400

REGION sou~h: 3623040 west: 340200
res:: 249.97732426 res: 249.97849462

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t~~~
MAPS: S ry IOf all fish Hg contamination sites (Hg >= 1 ppm) (fish.al.fteq

rologic basins (hb in Hg)
I---1 t --

1 11 Category Information I .
'Idescription I II --

i-Fi;h-ti;~~;-IH~-;:-l-~~~ 22 Lower Ouachi ta-Smackover 23 Lower Ouachita-Bayou De Loutre 24UpperSaline 25 Lower Sal i ne 26BayouBartholomew 42 L i ttl e Red. 52PetitJean 54 Fourche La Fave. 60 Loggy Bayou. 61BodcauBayou JT~TAL ~ 1

+- l-,i

j cell

iIcount

I---~~
;

6
8
1
4
2
1
1
2
1
1

271

% I

cover

100.00

22.22
29.63
3.70

14.81
7.41
3.70
3.70
7.41
3.70,
3.70

.100.00
---~---+
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+ ~~ I--lt RASTER-MAP-CATEGORY-REPORT r---+

IREGION

~,~~~~~~~I~ -~~;~h!ll- 4064000 ~~~t ~ 921400- -~:~ -~~= -_: -~~~ ~~ ~~~- ~::~

I south: 3623040 west: 340200
res:1 249.97732426 res: 249.97849462

~---
IMASK: fish.aI.mask in Hg, categories 1-27

MAPS: Summary of all fish Hg contamination sites (Hg >= 1 ppm) (fish.aI.freq
General Soils (soils in Hg)

1 +---

..'I
I Category Information I cell i '%

# descrlptlon I I count cover

I-Fi~h-ti~~~;-~~-;:-l-~~; 27-100~00
10 Enders-Nella-Mountainburg-Steprock 1 3.70
15 Linke'r-Mountainburg. 1 3.70
16 Carnasaw-Pirum-Clebit. 1 3.70
I7Kenn-Ceda-Avilla 13.70
29Perry-Portland 13.70
32Rilla-Hebert 13.70
43 Guyton-Ouachita-Sardis 19 70.37
50 Water bodies (Rivers, Lakes, Ponds). 2 7.41

1 +~~~~~ I--~ !_--~~!~~~~~~l
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+ i-~lt RASTER-MAP-CATEGORY-REPORT t---+

-~:~ ~ ~~~I: -~~ -~ -~I} ~=~ -~:~ -_: -~~: ~ ~: ~ ~ -~ ::~
north: 4064000 east: 921400

I~~~~~: ~;~~I:~_~~:~:~~~~~~~ ~;;~~-~~:~:~~;~~~~ ~ --~
IMASK: fish.al.mask in Hg, categories 1-27

MAPS: Summary of all fish Hg contamination sites (Hg >= 1 ppm) (fish.al.freq
Ge'Dlogy (geology in Hg)

t---
I II Category Information

I cell i %

#Idescription I count cover

I

I'Fish tissue ~g >= 1 ppm 27 100.00

lQcm--Alluvium 13.70
2Qso--Alluvium 13.70
3 Qt---Terrace deposits. 1 3.701
9 Tc---Claiborne group. 1 3.701

12Qal--Alluvium 1866.67
30 IPbh-Bloyd shale,prairie grove member of the hale formation 1 3.70
45 IPhs-Hartshorne sandstone. 1 3.70
47 IPam-Middle part of IPa. 1 3.70
48 IPal-lower part of IPa 1 3.70
60 Wb---Water bodies. 1 3.70

TOTAL I 271100.00
+ r +
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;

j I-"'r RAsTER-MAP-CATEGORY-REPORT 1---+
OCATIO~I: ar i II Wed Oct 9 22:18:26 1996

l--~ ~---
north: 4064000 east: 921400 !

~;~~:~-~~:::~~~~~~~ ~;;~~-~~:::~~;~~~~ ~I---
MASK: fish.al.mask in Hg, categories 1-27

IMAPS: Summary of all fish Hg contamination sites (Hg >= 1 ppm) (fish.al.f teQ land use/land cover (1972) (lulc.72 in Hg)

t---
; Category Information I cell i %

111 descri pt ion! II count cover

~ 11~~~~-=~~~~~--~-~~-~-~~~ ---~~ ~~~:~~
21 Cropl and and Pasture. 1 3.70
41DeciduousForest 13.70
42EvergreenForest 27.41
43MixedRangeland 27.41
53 Reservoi rs 3 11.11
61 Forested Wetland. 18 66.67

,TOTAL I 271100.00!
+ ! +

REGION
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+---
LOCATIO~I: ar Wed Oct I I

1
[ --- north: 4064000 east: 921400 I

:~~~~: ~;~1~:-~~:::~~~~~~~ ~;;~~-~~:::~~;~~~~ ~ ---
MASK: fish.al.lmask in Hg, categories 1-27 :

MAPS: Su,mmary of all fish Hg contamination sites (Hg >= 1 ppm) (fish.a1.freq
Vegetation Cover (1992) (veg.92 in Hg) ,

I

,T

-1 ~ Category Information I

RASTER MAP CATEGORY REPORT

9 

22:20:23 1996

cell i 1%

#Idescription --.count cover

1 Fish tissue IHg >= 1 ppm 27 100.00

6 Quercus stellata, marilandica -Pinus echinata -Carya spp. 1 3.70
36Quercusniuttallii 414.81
38Quercusphellos 518.52
42 Nyssa (Forested wetl and) 1 3.70
60Water 1451.85

,63 Agriculture (pasture). 2 7.41
1 TOTAL I 271100.00,

I--~ ~---+

+
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+- 1- .,I~ RASTER -MAP -CATEGORY -REPORT r ---t

~~:;~~~~:_;~~~~:I( ~~~~~~~ ::~~~ ~~i~~~--~=~-~:=-_:_~~~~~~~~; ::~

res:! 249.97732426 res: 249.97849462
~ ---

MASK: fish.aI.mask in Hg, categories 1-27

MAPS: Summary of all fish Hg contamination sites (Hg >= 1 ppm) (fish.aI.freq
Elevation (m) (elevation.dma in Hg) ,

t---
,r l Category Information I cell i %

#Idescription! i count coverI ,

1 1 iFish tissue Hg >= 1 ppm 27 100.00

16 2 7.41
17 1 3.70
18 1 3.70
20 1 3.70
21 3 11.11
22 4 14.81
26 1 3.70
29 2 7.41
32 2 7.41
33 1 3.70

I36 '. 1 3.70
38 :. 1 3.70
47 '. 1 3.70
60 i. 1 3.70
71 i. 1 3.70
91 i. 1 3.70

121 i. 1 3.70
149 r\I 13.70
162 1 3.70

I-n TOTAL I 271100.00
+ ~ +
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LOCATIO~I: ar i Wed Oct1 

~~;~h~ 4064000 ~;~t~ 92i400 REGION south: 3623040 west: 340200 I

res:1 249.97732426 res: 249.97849462
~ --

MASK: fish.al.lmask in Hg, categories 1-27

MAPS: Summary lof all fish Hg contamination sites (Hg >= 1 ppm) (fish.al.f eq
percent slope (slope in Hg)

Category Information I
#'

1

RASTER MAP CATEGORY REPORT

9 

22:22:37 1996

cell i %
description --count cover

Fish tissue Hg >= 1 ppm ! 27 100.00

10percent t.l j 1970.37 21percent.I 518.52

32percent.I 13.70
109percent.I 13.701
1110percen '. 13.70

1 1 271100.00

i +

-+
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+-~--~~ 1-lr RASTER-MAP-CATEGORY-REPORT r---+
OCATIO~I: ar I il Wed Oct 9 22:11:35 1996

,--~ ~---
nor ~h: 4064000 east: 921400

IIREGION sou h: 3623040 west: 340200
res:, 249.97732426 res: 249.97849462

~ ~---
MASK: fish.al.lma$k in Hg, categories 1-27 1

MAPS: Summary lof all fish Hg contamination sites (Hg >= 1 ppm) (fish.al.f eq
Major land Resources Areas (MlRA) (mlra in Hg)

Hydrologic basins (hb in Hg) r
rGeneral Soils (soils in Hg)

Geology (geology in Hg)
land use/land cover (1972) (lulc.72 in Hg)

Vegetation Cover (1992) (veg.92 in Hg)
Elevation (m) (elevation.dma in Hg)

i,~ percent slope (slope in Hg) 1

:;::::~~::~::---I C;t~~~~~-i~f~~;;ti~~ j:~~~fj-::~:~Il:Fi;h-ti;;~;-H~-;:-l-~~; 

27~lOO~OOI
12117 Boston Mountains 1 ~.70

42 little Red 1 100.00

10fEnders-Nella-Mountainburg-Steprock 1 100.00

301 IPbh-Bloyd shale,prairie grove member of the hale I 100.00
formation

431Mixed Rangeland

03 Agriculture (pasture)

1621

1

1

1

1

1

1

1

1

1

1

1

I

~'-
---

100.

10Q.
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100.

100.

100.
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~ 3 ~~~-_~~~~~E~~_~~~~=~-~~~-~~~~=~ 52 P,et it Jean

IS Linker-Mountainburg
~ 45 IPhs-Hartshorne sandstone

431Mixed Rangeland

160-w;t;~ 149

312percent .
~ 41~~~--~~~:~~=~-~~~~=~~~~
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54 Fourche La Fave 2 100.00

16 Carnasaw-Pirum-Clebit 1 50.00

48 IPal-Lower part of IPa 1 100.00

42 Evergreen Forest 1 100.00

6 Quercus stellata, marilandica -Pinus 1 100.00
echinata -Carya spp.

121 1 100.00

110percent 1100.00

17 Kenn-Ceda-Avilla 1 50.00

47 IPam-Middle part of IPa 1 100.00

53 Reservoirs 1 100.00

60 Water 1 100.00

91 1 100.00

1019percent 1100.00

5 131 Southern Mississippi Valley Alluvium 2 7.41

26 Bayou Bartholomew 2 100.00

29 Perry-Portland 1 50.00

2 Qso--Alluvium 1 100.00

41 Deciduous Forest 1 100.00

38 Quercus phellos 1 100.00

36 1 100.00

110 percent 1100.00

32 Rilla-Hebert 1 50.00

1 Qcm--Alluvium 1100.00

21 Cropland and Pasture 1 100.00

38 Quercus phellos 1 100.00

38 1 100.00

110percent 1100.00

6 133B Western Coastal Plains 19 70.37

22 Lower Ouachita-Smackover 5 26.32

43IGuyton-Ouachita-Sardis 5 100.00
69
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3 Qt---Terrace deposits 1 20.00

61 Forested Wetland 1 100.00

63 Agriculture (pasture) 1 100.00

29 1 100.00

211percent 1100.00

12 Qal--Alluvium 4 80.00

61 Forested Wetland 4 100.00

36 Quercus nuttallii 1 25.00

32 1 100.00

110percent 1100.00

60 Water 3 75.00

21 1 33.33

211percent 1100.00

29 1 33.33

110percent 1100.00

33 1 33.33

110percent 1100.00

23 Lower Ouachita-Bayou De Loutre 8 42.11

43 Guyton-Ouachita-Sardis 8 100.00

12 Qal--Alluvium 8 100.00

61 Forested Wetland 8 100.00

36 Quercus nuttallii 1 12.50

20 1 100.00

211percent 1100.00

38 Quercus phellos 1 12.50

16 1 100.00

110percent 1100.00

42 Nyssa (Forested wetland) 1 12.50

17 1 100.00

211percent 1100.00

70
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60 Water 5 62.50

16 1 20.00

110 percent 1100.00

18 1 20.00

110percent 1100.00

22 3 60.00

110 percent. 3 100.00

24 Upper Saline 1 5.26

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

36 Quercus nuttallii 1 100.00

47 1 100.00

110 percent 1100.00

25 Lower Saline 4 21.05

43 Guyton-Ouachita-Sardis 4 100.00

12 Qal--Alluvium 4 100.00

42 Evergreen Forest 1 25.00

60 Water 1 100.00

22 1 100.00

110 percent 1100.00

61 Forested Wetland 3 75.00

36 Quercus nuttallii 1 33.33

21 1 100.00

110 percent 1100.00

38 Quercus phellos 1 33.33

21 1 100.00

110 percent 1100.00

60 Water 1 33.33

I I 1321 I 1111°.001 7! I
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60 loggy Bayou 1 5.26

43 Guyton-Ouachita-Sardis 1 100.00

9 Tc---Claiborne group 1 100.00

61 Forested Wetland 1 100.00

38 Quercus phellos 1 100.00

60 1 100.00

211percent 1100.00

9 Waterbodies 2 7.41

22 lower Ouachita-Smackover 1 50.00

50 Water bodies (Rivers,lakes,Ponds) 1 100.00

12 Qal--Alluvium 1 100.00

53 Reservoirs 1 100.00

60 Water 1 100.00

26 1 100.00

110percent 1100.00

61 Bodcau Bayou 1 50.00

50 Water bodies (Rivers,lakes,Ponds) 1 100.00

60 Wb---Water bodies 1 100.00

53 Reservoirs 1 100.00

60 Water 1 100.00

71 1 100.00

110 percent 1100.00

TOTAL 1 271100.00
+ +
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RASTER MAP CATEGORY REPORT

LOCATION: ar Wed Oct 9 22:27:11 1996

north: 4064000 east: 921400
REGION south: 3623040 west: 340200 !

res: 249.97732426 res: 249.97849462

MASK: fish.al.mask in Hg, categories 1-27

MAPS: Fish Hg contamination sites (fish.al.mask in Hg)
Major Land Resources Areas (MLRA) (mlra in Hg)

Hydrologic basins (hb in Hg)
General Soils (soils in Hg)

Geology (geology in Hg)
Land use/land cover (1972) (lulc.72 in Hg)

Vegetation Cover (1992) (veg.92 in Hg)
Elevation (m) (elevation.dma in Hg)

percent slope (slope in Hg)

Category Information I cell i %

#Idescription count cover

1 1.29 BAYOU BARTHOLOMEW (BAXTER) I 1 3.701

5 131 Southern Mississippi Valley Alluvium 1 100.00

26 Bayou Bartholomew 1 100.00

32 Rilla-Hebert 1 100.00

1 Qcm--Alluvium 1 100.00

21 Cropland and Pasture 1 100.00

38 Quercus phellos 1 100.00

38 1 100.00

110percent 1100.00

2 1.71 BIG JOHNSON LAKE I 1 3.701

6 133B Western Coastal Plains 1 100.00

22 Lower Ouachita-Smackover 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1100.00

61 Forested Wetland 1 100.00

36 Quercus nuttallii 1 100.00

32 1 100.00

110 percent. 1 100.00

311.02 CALION LAKE I 1 3.701 73

~ -".", I



II

9 Waterbodies 1 100.00

22 Lower Ouachita-Smackover 1 100.00

50 Water bodies (Rivers,Lakes,Ponds) 1 100.00

12 Qal--Alluvium 1 100.00

53 Reservoirs 1 100.00

60 Water 1 100.00

26 1 100.00

110 percent 1100.00

4 1.34 CHAMPAGNOLLE CREEK ABV LITTLE CHAMPAGNOLLE I 1 3.701

6 133B Western Coastal Plains 1 100.00

22 Lower Ouachita-Smackover 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

33 1 100.00

110 percent 1100.00

5 1.06 COVE CREEK LAKE -A COMPOSTE OF TWO 1 1 3.701

4 119 Ouachita Mountains 1 100.00

54 Fourche La Fave 1 100.00

16 Carnasaw-Pirum-Clebit 1 100.00

48 IPal-Lower part of IPa 1 100.00

42 Evergreen Forest 1 100.00

6 Quercus stellata, marilandica -Pinus 1 100.00
echinata -Carya spp.

121 1 100.00

110 percent 1100.00

6 1.14 CUT-OFF CREEK -IN WMA -DREW CO. 1 1 3.701

5 131 Southern Mississippi Valley Alluvium 1 100.00

26IBay~~_~~~:~~~~~=~ ~ ~~~:~~
---74
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--r 29 Perry-Portland 1 100.00

2 Qso--Alluvium 1 100.00

41 Deciduous Forest 1 100.00

38 Quercus phellos 1 100.00

36 1 100.00

110percent 1100.00

7 2.06 DORCH EAT BAYOU 1 1 3.701

6 133B Western Coastal Plains 1 100.00

60 Loggy Bayou 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

9 Tc---Claiborne group 1 100.00

61 Forested Wetland 1 100.00

38 Quercus phellos 1 100.00

60 1 100.00

211 percent. 1100.00

8 2.45 EAGLE LAKE 1 1 3.701

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

22 1 100.00

Ilopercent 1100.00

9 1.08 GRAYS LAKE -CLEVELAND CO. 1 1 3.701

6 133B Western Coastal Plains 1 100.00

24 Upper Saline 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

611~~~:~=:~-~:=~~~~ ~ ~~~~~~ 15



II

36 Quercus nuttallii 1 100.00

47 1 100.00

110percent 1100.00

10 2.06 GREENS LAKE I 1 3.701

6 133B Western Coastal Plains 1 100.00

25 Lower Saline 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

42 Evergreen Forest 1 100.00

60 Water 1 100.00

22 1 100.00

110percent 1100.00

113.17 JONES LAKE I 1 3.701

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

36 Quercus nuttallii 1 100.00

20 1 100.00

211percent 1100.00

12 1.56 LAKE BENJAMIN I 1 3.701

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

22 1 100.00

110percent 1100.00

76
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13 1.14 LAKE ERLING I 1 3.701

9 Waterbodies 1 100.00

61 Bodcau Bayou 1 100.00

50 Water bodies (Rivers,Lakes,Ponds) 1 100.00

60 Wb---Water bodies 1 100.00

53 Reservoirs 1 100.00

60 Water 1 100.00

71 1 100.00

110 percent. 1 100.00

14 1.1 LAKE FELSENTHAL 1 3.70

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

16 1 100.00

110 percent 1100.00

15 1.26 LAKE NIMROD 1 1 3.701

4 119 Ouachita Mountains 1 100.00

54 Fourche La Fave 1 100.00

17 Kenn-Ceda-Avilla 1 100.00

47 IPam-Middle part of IPa 1 100.00

53 Reservoirs 1 100.00

60 Water 1 100.00

91 1 100.00

1019 percent. 1100.00

16 1.75 LAKE PIROQUE 1 1 3.701

6 133B Western Coastal Plains 1 100.00

251~~~:~-:~~~~: ~ ~~~~~~
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43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

38 Quercus phellos 1 100.00

21 1 100.00

110percent 1100.00

17 1.42 MORO CREEK ABOVE STATE PARK I 1 3.701

6 133B Western Coastal Plains 1 100.00

22 Lower Ouachita-Smackover 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

21 1 100.00

211percent 1100.00

18 1.56 MORO CREEK AT HWY 160 1 1 3.701

6 133B Western Coastal Plains 1 100.00

22 Lower Ouachita-Smackover 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

3 Qt---Terrace deposits 1 100.00

61 Forested Wetland 1 100.00

63 Agriculture (pasture) 1 100.00

29 1 100.00

211percent 1100.00

19 1.36 OUACHITA R.- BELOW FELSENTHAL 1 1 3.701

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1100.00

611~~~:~::~-~::~:~~ ~ ~~~~~~ 78
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42 Nyssa (Forested wetland) 1 100.00

17 1 100.00

211 percent. 1 100.00

20 1.4 OUACHITA R- PIGEON HILL 1 3.70

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

22 1 100.00

110 percent. 1 100.00

211.05 OUACHITA RIVER BELOW COFFEE CREEK I 1 3.701

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

38 Quercus phellos 1 100.00

16 1 100.00

110 percent. 1 100.00

22 1.78 SALINE R. BELOW L'AIGLE CREEK I 1 3.701

6 133B Western Coastal Plains 1 100.00

25 Lower Saline 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

36 Quercus nuttallii 1 100.00

21 1 100.00

110percent 1100.00
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23 1.32 SALINE RIVER AT HIGHWAY 4 I 1 3.701

6 133B Western Coastal Plains 1 100.00

25 Lower Saline 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

32 1 100.00

110percent 1100.00

24 1.42 SNOW LAKE I 1 3.701

6 133B Western Coastal Plains 1 100.00

22 Lower Ouachita-Smackover 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

29 1 100.00

110percent 1100.00

25 2.12 SOUTH FORK LITTLE RED RIVER (JOHNSON HOLE) 1 1 3.701

2 117 Boston Mountains 1 100.00

42 Little Red 1 100.00

10 Enders-Nella-Mountainburg-Steprock 1 100.00

30 IPbh-Bloyd shale,prairie grove member of the hale 1 100.00
formation

43 Mixed Rangeland 1 100.00

63 Agriculture (pasture) 1 100.00

162 1 100.00

11110 percent 1100.00

26 1.05 SPRING LAKE I 1 3.701

3 118 Arkansas Valley and Ridges 1 100.00

521Petit Jean 1 100.00 8Q

,



15 Linker-Mountainburg 1 100.00

45 IPhs-Hartshorne sandstone 1 100.00

43 Mixed Rangeland 1 100.00

60 Water 1 100.00

149 1 100.00

312 percent. 1 100.00

27 1.91 WILDCAT-FELSENTHAL I 1 3.701

6 133B Western Coastal Plains 1 100.00

23 Lower Ouachita-Bayou De Loutre 1 100.00

43 Guyton-Ouachita-Sardis 1 100.00

12 Qal--Alluvium 1 100.00

61 Forested Wetland 1 100.00

60 Water 1 100.00

18 1 100.00

110 percent. 1 100.00

TOTAL I 271100.00
+ +

I
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APPENDIX

III. Characteristics of the Soils in MLRA IS and the Soil Associations

Identified in the Fish Hg Contamination Areas
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SOILS OF THE OZARK HIGHLANDS LIMESTONE AND DOLOMITE

The Ozark Highlands are comprised of limestone and dolomite hills and valleys in the

northern part of the state along the Arkansas-Missouri state line. Elevations range from about 500

to 1,400 feet above sea level. The soils developed mainly from limestone and dolomite and range

from deep to shallow in depth. The most productive soils occur on nearly level to gently sloping

plateaus and narrow stream valleys and are used for orchards, pasture, and row crops. The more

mountainous areas have slopes that range from moderately sloping to very steep. Some of the less

sloping areas are used for pasture production with steeper areas remaining in hardwood timber.

This area is approximately 3,800,000 acres in size.

SOILS OF THE OZARK HIGHLANDS SANDSTONE AND LIMESTONE

The Ozark Highlands, sandstone-limestone, comprise a small area of hills and valleys

dissected from intebedded sandstone, limestone, and some dolomite in north-central Arkansas.

Elevations range from about 500 to 1,000 feet above sea level. The soils developed from

interbedded limestone and sandstone and range from deep to shallow in depth. Slopes range from

gently sloping to steep. Some areas have been cleared and are being used for pasture, but most of

this area remains in mixed hardwood and shortleaf pines. This area is approximately 800,000

acres In SIze.

SOILS OF THE BOSTON MOUNTAINS

The Boston Mountains are remnants of an old plateau in the northern part of the state

bordering the Ozark Highland area. Elevations range from about 500 to 2,400 feet above sea level.

The mountains are normally capped by sandstone. The soils developed mainly from residuum and

colluvium derived from interbedded sandstone and shale. The soils range from deep to shallow in

depth. Slopes range from nearly level to moderately sloping in the valleys and on the ridgetops,

and steep to very steep on the hillsides and mountainsides. Most of this area remains in woodland,

while some of the less sloping areas have been cleared and are used for pasture production. This

area is approximately 3,500,000 acres in size.

10) ENDERS-NELLA-MOUNTAINBURG-STEPROCK

Deep to shallow, well drained, very slowly permeable to moderately rapidly permeable,

gently sloping to steep, loamy, gravelly or stony soils on uplands.

83
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These soils are on benches, sides, tops, and footsteps of hills and mountains. Enders soils

formed in a thin layer of loamy colluvial material and clayey residuum weather1d from shale or

interbedded shale, siltstone, and sandstone. Mountainburg and Steprock soils f f rmed in loamy

residuum weathered from sandstone or interbedded sandstone, siltstone, and shale

Approximately 30 percent of this unit is Enders soils; 20 percent is Nella Soils; 10 percent

is Mountainburg soils; 10 percent is Steprock soils; and the remaining 30 percent is soils of minor

extent.

The deep, very slowly permeable Enders soils typically have a dark grayish brown,

gravelly or stony fine sandy loam surface layer. The subsoil is yellowish red or red silty clay or

clay in the upper part and mottled gray, red and brown clay or silty clay in the lower part. The

deep, moderately permeable Nella soils typically have a dark grayish brown gravelly or stony fine

sandy loam surface layer. The subsoil is typically yellowish red gravelly clay loam or sandy clay

loam. The shallow, moderately rapidly permeable Mountainburg soils typically have a dark

grayish brown or brown gravelly or stony fine sandy loam surface layer. The subsoil is strong

brown or yellowish red very gravelly sandy clay loam or loam underlain by hard bedrock at a

depth of 12 to 20 inches. The moderately deep, moderately permeable Steprock soils typically

strong brown or yellowish red very gravelly loam or sandy clay loam underlain by soft bedrock at

a depth of 20 to 40 inches.

The minor soils in this unit include Cane, Ceda, Leadvale, Leesburg, Linker, Sidon, and

Spadra.
The soils in this unit are used mainly for woodland. A few of the gently sloping to

moderately sloping areas are used for pasture and hayland.

SOILS OF THE ARKANSAS V ALLEY AND RIDGES

This area is comprised of broad valleys, narrow ridges, and high-flat-topped mountains in

the central portion of the state. Elevations of the valley floor range from 300 to 500 feet, with

mountains protruding from 1,200 feet to 2,800 feet above sea level. Soils developed mainly from

residuum, colluvium, or alluvium derived from interbedded sandstone, siltstone, and shale. The

soils range from deep to shallow in depth. Slopes range from level to gently sloping in the valleys

and on ~dgetops, while hillsides and mountainsides are moderately sloping to very steep. The

valleys are used mainly for pasture production with a few areas being used for cultivated crops.

The steeper hillsides and mountainsides mostly in woodland. This area is approximately

3,500,000 acres in size.

!
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015) LINKER-MOUNTAINBURG

Moderately deep and shallow, well drained, moderately permeable and moderately rapidly

permeable, nearly level to steep, loamy, gravelly or stony soils on uplands.

These soils are on sides and tops of hills and ridges. The soils formed in loamy residuum

weathered from sandstone or interbedded sandstone, siltstone, and shale.

Approximately 50 percent of this unit is Linker soils; 30 percent is Mountainburg soils; and

the remaining 20 percent is soils of minor extent.

The moderately deep, moderately permeable Linker soils typically have a brown fine sandy

loam surface layer which is usually gravelly or stony. The subsoil is yellowish red loam or sandy

clay loam underlain by hard bedrock at a depth of 20 to 40 inches. The shallow, moderately

rapidly permeable Mountainburg soils typically have a dark grayish brown or brown gravelly or

stony fine sandy loam surface layer. The subsoil is strong brown or yellowish red very gravelly

sandy clay loam or loam underlain by hard bedrock at a depth of 12 to 20 inches.

The minor soils in this unit include Cane, Enders, Leadvale, Nella, Sidon, and Steprock.

The soils in this unit are used mainly for pasture, hayland, and woodland. A few areas of

Linker are also used for cultivated crops such as soybeans and winter small grains.

SOIL OF THE OUACHITA MOUNTAINS

The Ouachita Mountains consist of a series of east-west ridges and valley in the west-

central part of the state. Common bedrock is shale, slate, quartzite, novaculite and sandstone. The

rocks are generally steeply inclined and fractured and folded causing great variation in parent

material and soils within short lateral distances. The soils range from deep to shallow in depth.

Slopes range from level to gently sloping in the valleys to moderately sloping to very steep on the

mountainsides. Most of this area is used for timber production. Some of the less sloping area

have been cleared and are used for pasture production. This are is approximately 3,600,000 acres

in size.

16) CARNASA W-PIRUM-CLEBIT

Deep to shallow, well drained, slowly permeable to moderately rapidly permeable, gently

sloping to very steep, loamy, gravelly or stony soils on uplands.

These soils are on sides, tops and footslopes of hills and ridges of the Ouachita Mountains.

Carnasaw soils formed in clayey residuum weathered from shale with interbedded lenses of

siltstone and sandstone. Pirum soils formed in loamy material weathered from sandstone with

interbedded lenses of shale and siltstone. Clebit soils formed in a thin layer of loamy material

weathered from sandstone with interbedded lenses of shale and siltstone.
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lr Approximately 50 percent of this unit is Caransaw soils~ 15 percent is Pirum soils~ 15

percent is Clebit soils~ and the remaining 20 percent is soils of minor extent.

The deep, slowly permeable Carnasaw soils typically have a dark grayish brown, gravelly

or stony silt loam surface layer. The subsoil is yellowish red or red silty clay or clay underlain

with tilted and fractured shale with interbedded lenses of siltstone and sandstone. The moderately

deep, moderately permeable Pirum soils typically have a dark grayish brown fine sandy loam

surface layer. The subsoil is yellowish brown loam underlain with tilted and fractured sandstone

with interbedded lenses of shale and siltstone. The shallow, moderately rapidly permeable Clebit

soils typically brown very gravelly fine sandy loam underlain with tilted and fractured sandstone

with lenses of interbedded siltstone and shale at a depth of 10 to 20 inches.

The minor soils in this unit include Bigfork, Bismarck, Ceda, Kenn, Yanush, Sherwood,

Bonnerdale, Townley, and Zafra.

The soils in this unit are used mainly for woodland. A few of the gently sloping to

moderately sloping areas are used for pasture and hayland.

17) KENN-CEDA-A VILLA

Deep, well drained, moderately permeable to rapidly permeable, level to gently sloping,

loamy soils on flood plains and terraces.

These soils are on flood plains and terraces. Kenn soils formed in loamy alluvial sediments

underlain by sediments with a high content of gravel. Ceda soils formed in alluvial sediments with

a high content of gravels and stones. Avilla soils formed in older, loamy alluvial sediments.

Approximately 30 percent of this unit is Kenn soils~ 30 percent is Ceda soils~ 20 percent is

A villa soils~ and the remaining 20 percent is soils of minor extent.

The moderately permeable Kenn soils typically have a brown fine sandy loam surface

layer. The subsoil is yellowish red sandy clay loam in the upper part and strong brown gravelly

sandy clay loam in the lower part, underlain by brown very gravelly fine sandy loam. The rapidly

permeable Ceda soils typically have a dark grayish brown gravelly fine sandy loam surface layer.

The underlying material is yellowish brown very gravelly loam. The moderately permeable A villa

soils typically have a brown fine sandy loam surface layer. The subsoil is yellowish red or red

sandy clay loam.

The minor soils in this unit include Leadvale, Rexor, Spadra, Taft, Toine, and Sherwood.

The soils in this unit are used mainly for woodland. A few of the wider and larger areas

are used for pasture and hayland.

i
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",}r;i.:;.'.,IiSOILS OF THE BOTTOM LANDS AND TERRACES I !"

These areas consist of broad alluvial plains and low terraces occurring fnainly along the

eastern side of the state. In addition, small areas also occur in the southwestern part of the state

along the Red River and in the central part along the Arkansas River. Elevations range from about

100 to 400 feet above sea level. Soils developed in deep, clayey, loamy or sandy alluvial

sediments. Slopes typically range from level to gently sloping, while a few escarpments may

range to moderately steep. Most of these areas are cleared and used for cropland. Important crops

include cotton, grain sorghum, rice, soybeans, and wheat. Some areas also remain forested and

are important for hardwood timber production and wildlife habitiat. A few arcres fJIe also used for

pasture and hayland. These areas cover approximately 7,300,000 acres. \ I

29) PERRY -PORTLAND
Deep, poorly drained and somewhat poorly drained, very slowly permeable level to nearly

level, clayey soils on bottom lands.
These soils are on broad flats that were formerly backswamps and slack water areas of the

Arkansas River. The soils formed in clayey alluvium.
Approximately 55 percent of this unit is Perry soil; about 20 percent is Portland soils; and

the remaining 25 percent is soils of minor extent.
The poorly drained Perry soils typically have a dark gray or gray clay or silty clay surface

layer. The upper part of the subsoil is gray clay and the lower part is reddish brown clay. The

somewhat poorly drained Portland soils typically have a dark grayish brown clay or silty clay

surface layer. The subsoil is reddish brown clay.
The minor soils in this unit include Desha, Hebert, Latanier, Moreland, ~orwood, Rilla,

Roellen~ and Wabbaseka. ,

The soils in this unit are used mainly for cultivated crops, such as rice and soybeans. A

few "'t which are frequently flooded are used mostly for woodland and wildlife habitat.

I .

32) RILLA-HEBERT
Deep, well drained and somewhat poorly drained, moderately permeable and moderately

slowly permeable, level to gently sloping, loamy soils on bottom lands.
These soils are on natural levees along former channels of the Arkansas and Red River.

The soil~ formed in loamy alluvium.
Approximately 40 percent of this unit is Rilla soils; about 30 percent is Hebert soils; and the

remaining 30 percent is soils of minor extent.
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he well drained Rilla soils typically have a brown silt loam surface layer and a reddish

brown ilty clay loam subsoil. The somewhat poorly drained Hebert soils typically have a dark

grayish brown silt loam surface layer and a reddish brown, mottled silty clay loam subsoil.

The minor soils in this unit include Caspiana, Desha, Keo, Latanier, McGehee, Moreland,

Norwood, Perry, Portland, and Yorktown.

The soils in this unit are used mainly for cultivated crops, such as cotton, soybeans, and

winter SlInall grains.

SOILS OF THE COASTAL PLAIN

,

The area consists of rolling terrain broken by stream valleys in the south-central and

southw~stem part of the state. Elevations range from about 100 to 500 feet above sea level. Soils

develo~d from deep, clayey, loamy or sandy marine sediments. Slopes are typically level to

nearly Ifvel on flood plains and terraces, and range from nearly level to moderately steep on the

uplandS. This area is used extensively for timber production and pasture. This area is

approxi~ately 6,800,000 acres in size.
,
,

43) QUYTON-OUCHIT A-SARDIS

Deep, well drained to poorly drained, moderately permeable to slowly permeable, level to

nearly level, loamy soils on flood plains in the Coastal Plains.

These soils are on low terraces and flood plains. These soils formed in loamy alluvial

sediments.

Approximately 65 percent of this unit is Guyton soils; 10 percent is Ouachita soils; 10

percent is Sardis soils; and the remaining 15 percent is soils of minor extent.

The poorly drained, slowly permeable Guyton soils typically have a grayish brown silt

loam surface layer. The subsoil is gray, mottled silt loam to silty clay loam. The well drained,

moderately slowly permeable Ouachita soils typically have a brown silt loam surface layer. The

subsoil is dark yellowish brown silty clay loam. The underlying material is yellowish brown fine

sandy loam. The somewhat poorly drained Sardis soils typically have a brown silt loam surface

layer. the upper part of the subsoil is brown silt loam. The lower part is yellowish brown,

mottledlsilt loam. The underlying material is gray, mottled loam.

The minor soils in this unit include Amy, Bibb, Felker, Leaf, Ochlockonee, Ozan,

Smithton and Toine.

The soils in this unit are used mainly for woodland. Some areas are used for pasture and

hayland, and a few areas are used for cropland. ,

:
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SOILS OF THE LOESSIAL PLAINS

The loessial plains consists of broad, dominantly level to nearly level areas in the eastern

part of the state. Elevations range from about 150 to 300 feet above sea level. Soils developed in

loess deposits underlain by loamy and clayey sediments. Thickness of loess deposits ranges from

2 to more than 4 feet in thickness. Slopes typically range from level to nearly level, while a few

areas may range to moderately sloping. These areas are used extensively for cultivated crops with

rice and soybeans as major crops. These areas cover approximately 3,000,000 acres.

SOILS OF THE LOESSIAL HILLS

The loessial hills occur mainly on Crowley's Ridge and a few other scattered areas in the

eastern part of the state. Elevations range from about 200 to 500 feet above sea level. Soils are

developed in loess deposits underlain by gravelly, sandy, loamy, or clayey marine sediments.

Thickness of loess deposits range from 2 to more than 12 feet in thickness. Slopes range from

nearly level to steep. These areas are used mainly for pasture and timber production. These areas

cover approximately 700,000 acres.

SOILS OF THE BLACKLAND PRAIRIES

These areas consist of gently rolling to rolling uplands in the southwestern part of the state.

Elevations range from about 100 to 400 feet above sea. level. Soils developed from clayey

sediments overlying beds of marly clay or chalk~ or from marly clay or chalk. Slopes range from

nearly level to moderately steep. These areas are used mainly for pasture and hayland. These

areas cover approximately 325,000 acres.

89



1

i

!

APPENDIX

IV. Graphs of Fish Tissue Hg Concentration and Other Parameters
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Explanation for the graphs of statistical output:~
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Hg ppm in fish tissue from 194 sites
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Fish Hg in lakes (ppm)
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APPENDIX

V. Lake and Sediment Raw Data

The files h2ovshg.* have two or three sets of parameters across
the top for each lake. The parameters collected in the
epilimnion (upper layer) are noted with an _E. The parameters at
the thermocline are noted with a T. The hypolimnion layer
parameters are noted with an _H. -All units are in mg/l (ppm)
except as noted in the example shown below. This should answer
all unit questions, except fecals which are colonies/1OOml. The
secchi disk readings are reported in inches and the areas are
reported in the appropriate metric measure, as noted in the field
id. There is some missing data for these files.
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Example Units

AA

Parameter
Cd
Cr
Pb
Se

Data
<0.5
<1
<2
<10

Units
UG/L
UG/L
UG/L
UG/L

D.L.
.5

1
2
5.0

COI
all
all
all
01

ICAP

Pa
Al
Cu
Ca
Fe
K
Mg
Mn
Na
Zn
Ha
Ni
Be
Ba
Co
V

Data
63.36
<2
36.90
<1.8
1.41
10.30
<2.0
2.62
<2.0
135
<5
<2
27.05
<3
<5

MER

D.L.
16
2
0.02
1.8
0.02
0.06
2.0
0.04
2.0

Code
01106
01040
00915
01046
00935
00925
01056

00930
01090
00900
01065
01010
01005
01035
01085

5
2
4
3
5

Parameter
D I ~ LVIJj -illL

-rota 1 Hg----=-
Data Units
< .03 _J!9A-
<.03 ~J;!§Lh-

ROUTINE

D.L.
0.03
0.03

Code
71890.

Parameter
NH3-N
C"L
N03-N
O-PHOS
T-PHOS
S04
TOC
TSS
TDS

Data Units
<0.05 MG/L
4.891 MG/L
0.243 MG/L
<0.03 MG/L
<0.03 MG/L
8.7 MG/L
2.3 MG/L
1.5 MG/L
149 MG/L
MISCELLANEOUS

D. L.
0.05
1.20
0.02
0.03
0.03
1.0
1.0

Code
00610
00940
00630
70507
00665
00945
00680
00530
70300

1
1

Data
2.9

Parameter
DOC

Units
MG/L

D.L. Code

101

Ie

125
130
149
45

rardmeter

ness

Units
UG/L
UG/L
MG/L
UG/L
MG/L
MG/L
UG/L
MG/L
UG/L
MG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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