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INTRODUCTION

Table 1 - Summary of U Anomalies 9 The geologic map on which the statistical analysis and interpretation

are based was provided by BFEC. Formation descriptions included in

appendix C are derived principally from the map and from Copeland and

Beg (1979). In general, the Birmingham 10 by 20 NTMS quadrangle, lo-

cated in northern Alabama, is divisible into a number of physiographic

provinces which have strong structural connotations: (1) East Gulf

Coastal Plain, (2) Appalachian Plateaus, (3) Valley and Ridge, and (4)

Piedmont.

FIGURES

VOLUME II

Figure 1 - Location Map, Birmingham Quadrangle

Figure 2 - Tectonic Map, Birmingham Quadrangle

Figure 3 - Uranium Interpretation Anomaly Map

2

3

8

Elevations are low in the western part of the quadrangle (100-800 feet)

with minimal relief. In the eastern part of the quadrangle, narrow

valleys and broad uplands' separate many elongate ridges. Ridge elev-

ations range from 1,000 to 1,912 feet, with valley floors at 500-600

feet. Some of the uplands occur at elevations of as much as 1,000 feet.

Relief is greater in the eastern part of the quadrangle than the west-

ern part.

GEOLOGY

Ic general much of the detailed information regarding the quadrangle

itemss from published and unpublished reports of the Geological Survey
of Alabama (GSA). Present work is being performed by the GSA under

the auspices of the U.S. Geological Survey for both environmental and

coal resource purposes.

Gently dipping Coastal Plain sediments of Late Cretaceous age overlap

Paleozoic strata in the western part of the quadrangle. Gently dipp-

ing Pennsylvanian rocks occupy the Appalachian Plateaus section of the

-entral quadrangle with Late Cambrian, Early Ordovician to Mississipian

Pcks exposed in major anticlinal folds in east central areas. These

TABLES

VOLUME Ii

Page
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grade into the valley and Ridge province, occupying the eastern part

of the quadrangle, which is characterized by highly folded and faulted

rocks organized into northeast-southwest trending ridges separated by

narrow valleys. These anticlinal folds are generally assymmetric with

the northwest limbs dipping relatively more steeply. Overturning and

thrust faulting occur, which gives considerable displacement in places

and causes great complexities in the regional picture. Rocks exposed

in these structural convolutions range from Early Cambrian to Pennsyl-

vanian. Intensely folded and faulted high and low grade metamorphic

and igneous rocks occur in the Piedmont province occupying the south-

eastern part of the quadrangle.

The east Gulf Coastal Plain is surficially characterized by relatively

unconsolidated sediments of the Tuscaloosa Group and Eutaw Formation

(Late Cretaceous) unconformably overlying indurated beds of the Pott-

sville Formation (Pennsylvanian). Oil and gas test wells have encou-

ntered formations of Late Cambrian and Early Ordovician age. Fault-

ing is known, through drilling, to offset the older sub-surface units

which do not displace the overlying exposed units.

The Appalachian Plateau province is characterized by the absence of

thrust faults and the gentle symmetrical folding of the surface units

(Colton 1970). Near the southeastern province boundary, folding be-

comes more severe (tighter and more closely spaced) parallel to the

regional trend of the Appalachian structural front. Three major anti-

clinal folds are exposed at the surface in this region with correspon-

ding synclinal elements in the sub-surface to the southwest (Kidd and

Shannon, 1977). Westward of the major folds, minor undulation of the

surface units are characteristic. Rocks of the Middle to Early Ordo-

vician age are exposed within the axial portion of the major anticline,

with Middle Ordovician to Mississipian age rocks comprising the flanks.

The bulk of the area is underlain by the Pottsville Formation (Pennsyl-

vanian).

The sedimentary sequence is reported as some 11,060 feet thick. Colton

(1970) provides a thorough description of the valley and ridge province.

Axes of folds and traces of faults are closely parallel to the NE - SW

axes of the basin. Within the province, folding becomes progressively

more gentle and more broadly spaced towards the west. Overturning and

thrusting are common on the western flanks of the folds. In general,

thrusting is directed northwestard. Major structural elements of the

province include the Birmingham anticlinorium, Cahaba syncline, Helena

thrust block, Coosa synclinorium, and Coosa deformed belt (Thomas and

Drahovzal, 1974) and the eastern Coosa block (Bearce, 1978). Sedimen-

tary rocks in the region are more than 10,000 feet thick. The eroded

core of the Birmingham anticlinorium contains Cambrian to Early Ordov-

ician rocks, while the flanks consist of Middle Ordovician to Mississip-

ian rocks. The Cahaba syncline contains Mississipian and Pennsylvanian

rocks. The Helena thrust fault (which creates the Helena block) juxta-

poses Early Cambrian-Ordovician rocks (within the block) against Penn-

sylvanian rocks. The Coosa synclinorium includes principally Pennsyl-

vanian rocks in the axes with some rocks as old as Cambrian on the

flanks. The Coosa deformed belt is defined as a narrow linear belt of

deformed complex structures consisting of narrow imbricate thrust sli-

ces moved northwestward. Most of the belt is underlain by the Floyd-

Parkwood (Mississipian - Pennsylvanian) and older formations (Ordovic-

ian to Mississipian) exposed in long narrow strips within the thrust

slices (Thomas and Drahovzal, 1974). The eastern Coosa Valley is

largely underlain by the Knox groups - (Late Cambrian to Early Ordov-

ician), and other early Paleozoic formations (Bearce, 1978). These

schists have also been deformed by folding and thrust faulting.

The Piedmont Province consists primarily of metasedimentary rocks

lying between the Brevard fault zone and the edge of the Valley and

Ridge Province. These rocks have undergone polyphase tectonism and

syntectonic metamorphism and have been intruded by both mafic rocks

-4-
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are divided into two distinct belts (1) the low rank Talladega belt

(mostly greenschist faces) and (2) the high rank Wedowee belt (green-

>chist and amphibolite facies). The Elkhatchee Quartz Diorite gneiss

makes up the bulk of the Pinkneyville granite complex. A complex of

dikes and small stocks of granite, known as the Rockford Granite, is

included within this province.

uranium Mineralization

A pegmatite-rich district occurs in Coosa County within the quadrangle

boundaries. It is suspected that uranium mineralization may be assoc-

iated with the Rockford Granite and pegmatites which intrude the Hatchet

(reek and Wedowee Groups. Neatherly (1974) has reported moderate scin-

tillometer counts from traverses in the vicinity of scattered pegmatites.

Associated columbite-tantalite, and possible uraninite have been reported

from some of the pepmati Ls. Extent 1od hence importance of these occur-

rences is uncertain.

'here is some knowledge of past Aero-Radiometric Surveys primarily by

private groups. Neatherly (1976) reports anomalies of up to 650 cps

(background 250 cps) over the Talladega slates and phyllites in north-

east Chilton and southeast Chilton Counties and over the Wedowee Group

schists (intruded by pegmatites) in Coosa County.

The Chatanooga shale, which occurs in the Appalachian Plateau portion

of the quadrangle, has long been considered a potential source of uran-

_um. Glover (1959) reports samples in the northeast part of the quad-

rangles containing some 0.003% uranium. These were collected on the

margins of structural features.

GEOPHYSICAL DATA I NIT RIPRIE'AI I ON

Radiometric Data

After an initial screening process to reject cultural effects, a total

of 64 uranium anomalies met the minimum statistical requirements as

defined in Volume I. These anomalies are depicted on the Uranium

Interpretation Anomaly map (Figure 3), and are also summarized in

Table I. This map also includes location of major cultural features

(cities), and the results of interpretation of the Potassium, Uranium,

Thorium, and Magnetic pseudo-contour maps. These maps are presented

in Appendix E. Stacked profiles depicting geologic strip maps along

each flight line, in addition to the various sensor data, are inclu-

ded as Appendix F. Geologic units and descriptions are presented in

Appendix C. The anomalies are distributed throughout the quadrangle,

although a few tend to cluster near pseudo-contour uranium highs, in

particular, those associated with metasediments and crystalline rocks

in the southeast quadrant.

The majority of the anomalies are associated with the Paleozoic Potts-

ville Formation and its members. This unit is also a source of coal,

and the terrain underlain by it has been subjected to extensive strip

mining. Such activity has produced much surface disturbance. Some

disturbed areas are shown on the 1:250,000 scale NTMS map, but many

more are probably not. Many of the statistical anomalies appear

spatially related to such features, but such proximity should not be

reason for the rejection of a specific anomaly. For example, grading

of access or service roads, or strip mining may have exposed a legit-

imate exploration target.

Some anomalies which meet the statistical criteria are suspect due to

their close proximity to man made surface features. These anomalies

include 3, 7, 10, 12, 16, 21, 22, 23, 33, 34, 35, 42, and 52. For the

mst part, they appear near various improved roads. The statistical

-6- -I-
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ABLE I

SUMMER OF U ANOMALIES

BTRIINCHAM QUADRANGLE

Flight Line (eologic

Number Unit

Number of individual samples

having N positive .standard

deviations above the mean

Anomaly Flight Line Geologic Number of individual samples

Number Number Unit having N positive standard

deviations above the mean

N = 1, 2, 3, 4, 5, >5

N= 1, 2, 3, 4, 5, >5

23

23

23

TLI

22

TL6

22

20

19

19

19

19

19

TL-1

17

17

TL-1

TL-1

TL-4

16

15

15

15

TL-1

14

14

14

2

2

3

2

2

3

2

2

2

3 1

3

2

1 1

1

1

2 1

1

1

Oc

oev/oc

MB

KCK

PVP/PBY

PVP/PBY

MHS

QAL/PVP

MB/MHS/MTM/OCK

PVP

PLC/PVP

PLC/PVP

PVP

PVP/KCK

PVP

PVP

PVP

KCK

PVP/QAL

PVP

OCK

PVP

PVP

KCK

KCK

PVP

1

1

5

2

3

1

1

2

2

2

5

3

2

2

1

3

1

5

1 1

2

1

2

1

2

1 1

2

1

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

14

14

14

14

14

14

14

14

13

12

12

12

11

11

11

11

11

TL-1

10

10

TL5

10

8

8

8

8

8

6

4

4

3

-)

PVP

PVP

PVP

PVP

PVP

PVP

PVP

PMC

ocv

PVP

PVP

PVP

OeU/MFM

MF

MF

PVP

PVP

KG

PVP

PVP

PVP

MF

TA/OeU/TSC

ONL

PBY

KCK

KCK

QT

KG

KT

KT
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Anomaly

Number

2

3

1

1

2

2

2 1

2

2 3

1 1

1

1

1

1 2

1

3 4

2

2 1

1

1 2

1 2

3 2

1 2

21

2

1

11

1

1

4

6

4

1

1

1

1

1

1

1

1

2 1

2

2 1

2 1

2 1

1



Flight Line Geologic

Numher Un j T-

Number of individual samples

having N positive standard

deviations above the mean

N = 1, 2, 3, 4, 5,

TL-

1

1

14

7

2

TA

HS/AA

AA

PVP

TA

AA

1

5 4

3 2

2 1

2 1 1 1

2 1

somaly

:i umber

-11.-

59

60

61

62

63

64

expression may be due to imported road base material or to the app-

lication of asphalt, oil, or concrete to the surfaces.

Anomalies 5, 6, 8, 10, 12, 13, 14, 15, 16, 17, 20, 22, 23, 26, 34, 37,

39, 39, 44, 46, 48, and 62 occur within the Pottsville Formation. This

dominance of anomaly distribution relative to other units cannot be

totally explained by the unit's extensive occurrence (represented by some

45,000 samples in the statistical compilation). The formation is not

cited by Copeland and Beg (1979) as being a potential uranium source

host rock. It consists primarily-of shales and sandstone, warped into

the gently undulating folds of the Gulf Coastal Plain. The extensive

surface area exhibits good drainage with well disected interfluves.

Anomalies may be the result of contrasts between stream bottoms and

ridge crests.

A large number of strip mines are indicated on the topographic map.

Many are in terrain underlain by the Pottsville Formation. In fact,

the flight lines intersect several of the mapped mines. Anomalies 5,

11, 48, 49, 58, and 31 seem to be highly correlated with mapped mines.

It is suspected that many other anomalies within the Pottsville Forma-

tion may be related to unmapped strip mines, pit exposures, or spoils

piles providing a radioelement contrast to mapped units. The Potts-

ville Formation should probably be reconsidered in terms of uranium

possibilities.

Anomaly 9 occurs in the Prospect Mountain area of the north central

part of the quadrangle. It is interesting because it extends across

thin steeply dipping units (Bangor, Hartshell, Knox, and Tuscaubia).

The fact that, when taken together, these dissimilar lithologies create

a common statistical anomaly, indicates a probable common source. This

simply consist of a single unit shedding higher eU-ppm material

over the units. Conversely, this feature may be the result of unrecor-

de(I prior activity (e.g. strip mining).

-12-



he Chatanooga shale is cited by many investigators including Swanson

eland and Beg (1979) as a potential uranium source. It

ontaining most of the identified domestic uraniferous

lack shale resources. Values for U3 08 are as high as .007%. Typi-

-ally such black shales are rich in organic matter and accumulate under

educing conditions, a plus in uranium accumulation. The upper member

)f the Chattanooga shale is some 12 to 18 feet thick over 4,000 square

:files, thus presenting a small target when exposed in steeply dipping

structures such as in the Birmingham Quadrangle. Interestingly, none

)f the statistical anomalies appear to occur in the Chattanooga shale.

lowever, several occur in adjacent units, and may be the result of

.eathered Chattanooga material being spread over adjacent units. More

Subtle treatment of the data over smaller subsets of the Chattanooga

tamorphic igneous terrain of the Piedmont province. Located in the

:orner of the quadrangle are a number of metasedimentary

.ch have been intruded by granitic and pegmatitic bodies.

These appear as a distinct regional high on the uranium pseudo-contour

nap, and are discretely bounded by pseudo-contour patterns. Anomalies

30, 61, and 64 occur in the Ashland mica schist and anomalies 50 and 63

>ccur in the Talladega Slate. Only one granitic body is shown on the

.ase map. It is statistically inadequate, with too few samples to be

considered with anomalies. A 1:250,000 map showing possible sources

or uranium mineralization, prepared by the Geological Survey of

abama (1978), indicates granitic-pegmatitic bodies occurring in a

rtheast-southwest trending swarm. Anomalies 60 and 64 seem to be

associated with this swarm in both a spatial and genetic sense. These

bodies are micaceous pegmatites and are associated with tin deposits,

investigators to be a potential uranium source, has no statistical

anomalies. The Talladega Mountain also has no statistical anomalies,

but it is a regional uranium pseudo-contour map high. The distinctive,

relatively high uranium contour patterns, and specific eU ppm statistical

anomaly (64 at 6 eU ppm) makes the Piedmont area interesting for explor-

ation.

Magnetic Data

The Magnetic pseudo-contour map parallels the regional physiographic/

structural province division of the quadrangle. A distinct set of

magnetic discontinuities separates the Piedmont Valley and Ridge, and

Appalachian Plateau province. Higher frequency, relatively shallower

features characterize the Piedmont relative to the other provinces.

Large deeper bodies, strong northeast - southwest faulting,and surpr-

isingly strong, lengthy east - west magnetic discontinuities characterize

the Appalachian Plateau and Valley Ridge provinces. Deeper, lower freq-

uency features coupled with less intensive faulting are displayed within

the East Gulf Coast Plain province. Small high frequency, relatively

shallower features may represent intrusives. The northeast - southwest

faulting displayed in the contours is compatible with the directions of

regional folding and overthrust alignment. However, the east - west

discontinuities have no real counterparts in the mapped surface geology.

3- -14-
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APPENDIX B - GEOLOGY MAP
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PLANATION OF GEOLOGIC LEGEND
Computer Symbol Map Symbol

BIRMINGHAM QUADRANGLE
Description of unit.

omputer Symbol Map Symbol

AL Qal

KT
Description of unit.

ALLUVIUM & LOW TERRACE DEPOSITS

(QUATERNARY)-Unconsolidated gravel,

sand, and silt with chert and quartz

fragments. In Marion and Green Counties

- 1 1 -1, 1, e--o C~r(; 1 C'

-IGH TERRACE DEPOSITS (QUATERNARY)-

sand and gravel with rounded cobbles

to 6" in diameter.

ULiL buKpjAliUN (&KbiAGbUU)-Gray

to greenish-gray, fine to medium-

zrained glauconitic sand with layers

dark clay.

FORMATION (CRETACEOUS)-Light-

aminated clay beds alternating

th thin, fine to coarse-grained

auconitic sand beds.

Kt

PVP

PBR

PSR

PCN

PWR

PBY

PPI

PLC

PPS

PSN

PMC

Pvp

Pbr

Psr

Pcn

Pwr

Pby

Ppi

Plc

Pps

Psn

Pmc

MP Mp

MPP
coarse-grained sand with some mottled

RMATION (CRETACEOUS)-Sand

with irregular carbonaceous

tenses and clay beds. White to pink,

tine to coarse-grained micaceous sand,

locally with some siliceous gravel.

Crossbedding in upper part.

Mpp

MF Mf

TUSCALOOSA FORMATION - CRETACEOUSU)

Undifferentiated Coker and Gordo

sandstones.

POTSVILLE FORMATION - PENNSYLVANIAN)

-BREMEN SHALE (PBr) includes

STRAIGHT RIDGE (Psr),

CHESTNUT (Pcn), and

WOLFRIDGE (Pwr) SANDSTONES.

-BOYLES(Pby) includes

PINE (Ppi),

LICK CREEK (Plc),

SHADES (Pps) SANDSTONES, and

STRAVEN (Psn) CONGLOMERATE

Undifferentiated MISSISSIPPIAN and

PENNSYLVANIAN.

PARKWOOD FORMATION (MISSISSIPPIAN)-

Light to medium-gray sandstone with

interbedded dark-gray micaceous shales

and mudstones.

PENNINGTON AND PARKWOOD FORMATIONS

(MISSISSIPPIAN) - composed of interbedded

Ted and tan shale, and cherty limestone.

FLOYD SHALE (MISSISSIPPIAN) - Dark-gray

clay shale, fine-grained sandstone with

thin ferruginous beds.



omputer Symbol Map Symbol

(CFM Dcfm

Gray to blue-gray, crystalline

HARTSELLE SANDSTONE (MISSISSIPPIAN)-

Light-tan, fine-grained, hard sandstone,

cally includes GASPER FORMATION -

ght-gray lithographic limestone; and

STE. GENEVIEVE LIMESTONE - oolitic

Dark-gray, fissile, sandy shale.

Includes onlitic limestone at base. (Mtm)

IUScuL'BtiA LiiPL5IU L Iei1ifamiIA )-

Thick bedded, dark, bioclastic limestone.

Includes Fort Panne Chere in some areas.

FORT PAYNE CHERT (MISSISSIPPIAN)-

-ay to orange, bedded fossiliferous

cert.

MAURY FORMATION (Mfm)-(MISSISSIPPIAN).

insists of red, green, and gray with

nqpihateonndulos ,

HOG MOUNTAIN FORMATION (DEVONIAN)-

,arse-grained, friable sandstone.

SRM

OCA

LM

Srm

Oca

Olm

CHATANOOGA SHALE AND FROG MOUNTAIN

FORMATION (DEVONIAN)-Chatanooga is

a gray to black organic marine shale.

RED MOUNTAIN FORMATION (DEVONIAN -

SILURIAN) - The latter consists of

dark-reddish-brown siltstone, sandstone

and shale with hematite beds.

CLINTON (ROCKWOOD) FORMATION (SILURIAN) -

Shale and sandstone with beds of iron ore.

Blue-gray, thin-to-medium-bedded,

fossileferous limestone with some shale

ATTALLA CHERT - CONGLOMERATE MEMBER of

CHICKAMAUGA LIMESTONE (ORDOVICIAN) -

Where mapped separately, consists of

gray, coarse-grained chert and reddish-

orange, coarse conglomerate with

cherty clasts.

Undifferentiated LITTLE OAK,LENOIR, and

MOSHEIM LIMESTONES (ORDOVICIAN) - LITTLE

OAK: thick-bedded, dark, crystalline

limestone. LENOIR: medium - coarse

grained limestone with clay veins.

MOSHEIM: light-gray, compact limestone.

HS Mhs

Mtm

Description of unit.

. .. S t l



Computer Symbol ap Symboluter Symbol Map Symbol

OCEOLV O bf

GCBK O~bk

0 Iv LONGVIEW LIMESTONE (ORDOVICIAN) -

Light-gray, thick-bedded cherty

limestone and dolomite.

ODENVILLE, NEWALA, AND LONGVIEW

LIMESTONES (ORDOVICIAN) - ODENVILLE

consists of argillaceous, siliceous,

dark-gray, cherty limestone. NEWALA

consists of pure dark to pearl-gray,

thickbedded limestone.

Undifferentiated upper CAMBRIAN and

ORDOVICIAN rocks

CSCHEPULTEPEC DOLOMITE (CAMBRIAN-ORDOVICIAN) -

Dolomite with mealy, cavernous, fossiliferous

Ahert.

COPPER RIDGE DOLOMITE ( CAMBRIAN-ORDOVICIAN) -

Th ick-bedded, coarse dolomite with large

iert boulders.

Gs

BRIERFIELD DOLOMITE (CAMBRIAN-ORDOVICIAN) -

Thick-bedded, siliceous dolomite.

Undifferentiated KETONABIBB and

BRIERFIELD DOLOMITES (CAMBRIAN-ORDOVICIAN).

CONASAUGA FORMATION (CAMBRIAN) - Thin-

bedded, brownish-gray limestone,

grayshale, brownish-gray dolomite.

ROME FORMATION (CAMBRIAN) - Red and

green shale, thin limestone beds,

chert and sandstone.

SANDY LIMESTONE (CAMBRIAN) - Thick-

bedded, light gray, limestone.

WEISNER FORMATION (CAMBRIAN) - Shale

with quartzite and siliceous iron ore beds.

METAMORPHIC ROCKS

TA

TS

TJ

'SOX GROUP (CAMBRIAN-ORDOVICIAN).-

'icludes CHEPULTEPEC and COPPER RIDGE

0 -T MTTF

ght-ggay

:.fght-brownish-gray to yellowish-gray

SS

TFS

TB

TSC

CA

hick-bedded, dark blue, crystalline,

ix( sl do rijte.

ta

ts

tj

tss

tfs

tb

tsc

tca

WA wa

TALLADEGA SLATE - Dark blue slate,

approaching mica-schist, includes JUMBO

DOLOMITE (tj), MASSIVE SANDSTONE (tss),

FERRUGINOUS SANDSTONE (tfs), BREWER

PHYLLITE (tb)

SYLACAUGA MARBLE (tsc)

SAWYER LIMESTONE (ts)

Undifferentiated schist.

WACAHATCHEE SLATE - Bluish sericitic slate.

CC

ONE

CR

On 1

OGuOCU

OCC OGc

OCCR OUcr

i /

(:KT

Computer Symbol Map SymbolDescription of unit. Description of unit.



Description of unit.

pgr

hs

Gcw

Aa

PINCKNEYVILLE GRANITE - Massive

hornblende - biotite granite gneiss.

HILLABEE CHLORITE SCHIST

WEDOWEE FORMATION - Phyllite, quartzite,

schist with graphite.

ASHLAND MICA SCHIST with garnet and

graphite QUARTZITE.

STRATIGRAPHIC CORRELATIONS WITHIN THE PIEDMONT METAMORPHIC ROCKS ARE

LARGELY UNKNOWN.

PGR

HS

CCW

AA

Computer Symbol Map Symbol



GEOLOGY OF THE BIRMINGHAM QUADRANGLE

ALLUVLIL & LOW TERRACE DEPOSITS-
UNCONSOLIDATED GRAVEL SAND AND SILT
WITH CHERT AND QUARTZ FRAGMENTS. IN
MARION AND GREEN COUNTIES INCLUDES
HIGH TERRACE DEPOSITS.

HIGH TERRACE DEPOSITS- SAND AND GRA-

VEL WITH ROUNDED COBBLES UP TO 6"

IN DIAMETER.

EUTAW FORMATION- GRAY TO GREENISH

K" GRAY FINE TO MEDIUM GLAUCONITIC

SAND WITH LAYERS OF DARK CLAY.

MC SHAN FORMATION- LIGHT-GRAY LAMIN-

Km ATED CLAY BEDS ALTERNATING WITH THIN,

FINE TO COARSE-GRAINED GLAUCONITIC

SAND BEDS.

GORDO FORMATION- POORLY SORTED

FINE TO COARSE SAND WITH SOME

MOTTLED CLAY.

COKER FORMATION- SAND AND GRAVEL

WITH IRREGULAR CARBONACEOUS

LENSES AND CLAY BEDS. WHITE TO

PINK,FINE TO COARSE-GRAINED MI-

CACEOUS SAND,LOCALLY WITH SOME

SILICEOUS GRAVEL. CROSSBEDDING

IN UPPER PART.

TUSCALOOSA FORMATION- UNDIFFEREN-

TIATED COKER AND GORDO SANDSTONES.

POTTSVILLE FORMATION- BREMEN
Psr SHALE(Pbr)INCLUDES STRAIGHT

RIDGE(Psr),CHESTNUT(Pcn),AND

Pcn WOLF RIDGE(Pwr)SANDSTONES.

Pwr BOYLES(Pby)INCLUDES PINE(Ppi),
LICK CREEK(Plc),SHADES(Pps),

PpI SANDSTONES AND STRAVEN(Psn)

CONGLOMERATE.
Plc

p. POTTSVILLE(Pvp)UNDIFFEREN-
TIATED BREMEN AND BOYLES.

PARKIOOD FORMATION- LIGHT TO MEDIUM
GRAY SANDSTONE WITH INTERBEDDED DARK-

Mp GRAY MICACEOUS SHALES AND MUDSTONES.

PENNINGTON & PARKWOOD FORMATIONS-
PENNINGTON COMPOSED OF INTERBEDDED
RED AND TAN SHALE AND CHERTY LIME-
STONE.

FLOYD SHALE- DARK-GRAY CLAY SHALE,

FINE-GRAINED SANDSTONE WITH THIN
FERRUGINOUS BEDS.

BANGOR LIMESTONE- GRAY TO BLUE-

GRAY CRYSTALLINE ANDFOSSILIFER-
OUS LIMESTONE WITH DARK-GRAY CHERT
NODULES.

Mhs

Mpm

Mtf

Mfp

Mp

HARTSELLE SANDSTONE- LIGHT-TAN
FINE-GRAINED HARD SANDSTONE,LO-

CALLY INCLUDES GASPER FM- LIGHT-

GRAY LITHOGRAPHIC LIMESTONE AND

STE.GENEVIEVE LIMESTONE-
OOLITIC LIMESTONE.

PRIDE MOUNTAIN FORMATION- DARK-
GRAY FISSILE SANDY SHALE. IN-

CLUDES OOLITIC LIMESTONE AT BASE

TUSCUMBIA LIMESTONE- TH I CK-
BEDDED,DARK,BIOCLASTIC LIME-
STONE. INCLUDES FORT PAYNE
CHERT IN SOME AREAS.

FORT PAYNE CHERT- GRAY TO
ORANGE BEDDED FOSSILIFEROUS
CHERT.

UNDIFFERENTIATED FORT PAYNE
CHERTMAURY FORMATION- MALRY
CONSISTS OF GREEN,RED AND
GRAY CLAYSTONE WITH PHOSPHATE
NODULES.

FROG MOUNTAIN FORMATION- COARSE-
GRAINED FRIABLE SANDSTONE.

CHATTANOOGA SHALE- & FROG MT.,
FM, UNDIFFERENTIATED- CHATTA-
NOOGA IS A GRAY TO BLACK OR-
GANIC MARINE SHALE.

Kg

Kck

Kt

Pbr

-I

Pvp

DMcIMpP

Dc UNDIFFERENTIATED CHATTANOOGA SHALE,
RED MOUNTAIN FORMATION,- THE LATTER

CONSISTS OF DARK-REDDISH-BROWN SILT-

STONE, SANDSTONE AND SHALE WITH HEMA-

TITE BEDS.

s[m RED MOUNTAIN FORMATION- DARK,RED-
DISH-BROWN SILTSTONE,SANDSTONE AND
SHALE WITH HEMITITE BEDS.

sc CLINTON(ROCKJOOD) FORMATION-
SHALE AND SANDSTONE WITH BEDS OF
IRON ORE.

}

Zhi
I-
4
H

0

N)
O

U

SOc CHICKAMAUGA LIMESTONE- BLUE-GRAY,
L. JTHIN-TO MEDIUM-BEDDED,FOSSILIFEROUS

LIMESTONE WITH SOME SHALE AND CRYS-
TALLINE LIMESTONE.

oca ATTALLA CHERT CONGLOMERATE- MEMBER
CHICKAMAUGA LIMESTONE- WHERE MAPPED
SEPARATELY,GRAY,COARSE GRAINED CHERT

AND REDDISH-ORANGE COARSE CONGLOM-
ERATE OF CHERT CLASTS.

Oam

ONv

Oni

Ou

lous

UNDIFFERENTIATED LITTLE OAKLENOIR
MOSHEIM LIMESTONES- LITTLE OAK,
THICK-BEDDED,DARK,CRYSTALLINE LIME-

STONE. LENOIR,MEDIUM-COARSE LIME-
STONE WITH CLAY VEINS. MOSHEIM,
LIGHT-GRAY COMPACT LIMESTONE.

LONGVIEW LIMESTONE- LIGHT-GRAY
THICK-BEDDED CHERTY LIMESTONE AND
DOLOMITE.

ODENVILLE,NEWALA Q LONGVIEW LIME-
STONES- ODENVILLE CONSISTS OF AR-
GILLACEOUS AND SILICEOUS DARK-GRAY

CHERTY LIMESTONE. NEWALA.PURE DARK

TO PEARL-GRAY THICK-BEDDED LIME-
STONE.

UNDIFFERENTIATED LITTLE OAKLENOIR
MOSHEIM LIMESTONES,(Olm), ODEN-
VILLE, NEWALA, LONGVIEW LIMESTONES
(Onl).

occ

CHEPULTEPEC DOLOMITE-
DOLOMITE WITH MEALY,
CAVERNOUS,FOSSILIFEROUS
CHERT.

COPPER RIDGE DOLOMITE-
THIC,-BEDDED COARSE
DOLOMITE WITH LARGE

CHERT BOULDERS.

KNOX GROUP- INCLUDES
OCc, AND OCcr.

KETONA DOLOMITE-
LIGHT BROWNISH-GRAY
TO YELLOWISH-GRAY CRYS-
TALLINE DOLOMITE.

BIBB DOLOMITE- THICK-
BEDDED,DARK-BLUE CRYS-
TALLINE SILICEOUS
DOLOMITE.

BRIERFIELD DOLOMITE-
THICK-BEDDED SILICEOUS
DOLOMITE.

oc.1

0Ck

-Ckt

"04bk
O4b|

OCbf

CONASAUGA FORMATION- THIN-BEDDED
4c BROWNISH-GRAY LIMESTONE,GRAY SHALE,

BROWN ISH-GRAY DOLOMITE.

ROME FOIMATION- RED AND GREEN SHALE,
<rj THIN LIMESTONE BEDS,CHERT AND SAND-

STONE.

[3] SANDY LIMESTONE- THICK-BEDDED LIGHT-

GRAY LIMESTONE.

WEISNER FORMATION- SHALE WITH QUART-
-I ZITE AND SILICEOUS IRON ORE BEDS.

STRATIGRAPHIC CORRELATIONS OF

THE PIEDMONT METAMORPHICS ARE
LARGELY UNKNOWN.

METAMORPHIC ROCKS

U
O
N
0

-j
4
I-

0

z
ir
0

i

O.i

to ti
to

ts
to

tfs -

to

tis tsc

TALLADEGA SLATE- DARK-BLUE
SLATE,APPROACHING MICA SCHIST,
INCLUDES JUMBO DOLOMITE(tj),

MASSIVE SANDSTONE, (tss) ,FERRU-
GI NOUS SANDSTONE, (tf s) ,BREWER
PHYLLITE, (tb) ,SYLACAUGA MARBLE,
(tsc) ,SAWYER LIMESTONE, (ts).

1

Z

O
4

SYMBOLS

CONTACTS

CONCEALED FAULT -*- -

FAULT

SYNCLINE

ANTICLINE

WATER - WA

2

4V

2z
<

-J

N

2
W

n.

0

O

N
0

IL.

WAXAHATCHEE SLATE- BLUISH SERICITIC
-SLATE.

PINCKNEWILLE GRANITE- MASSIVEpar BLENDE-BIOTITE GRANITE GNEISS.

L'1
ACM

HORN-

HILLABEE CHLORITE SCHIST-

WEDOMEE FORMATION- PHYLLITE,QUART-
ZITE,SCHIST WITH GRAPHITE.

ASHLAND MICA SCHIST- WITH QUARTZITE,
Ao GARNET AND GRAPHITE.

O
N

2

Mft

Mb

MDa

Dfm

Dcfm

\

/



I. ADAMS,G.I(et al) GEOLOGICAL MAP OF
ALABAMA, GEOL. SURVEY OF ALABAMA,
1:500,000 1926

2. BUTTS, C. DESCRIPTION OF BIRMINGHAM
QUAD., U.S.G.S. ATLAS, FOLIO 175,1:125,000, 1910

3. BUTTS, C. DESCRIPTION OF BESSEMER AND
VAN DIVER QUADS., U.S.G.S ATLAS, FOLI 0
221, 1:62,500 1927

4. BUTTS, C. DESCRIPTION OF MONTEVALLO
AND COLUMBIANA QUADS.,
U.S.G.S. ATLAS, FOLIO 226,1:62,500 1940

5. KIDD,J.T., SHANNON S.W., PRELIMINARY
AREAL GEOLOGIC MAPS OF THE VALLEY
AND RIDGE PROVINCE, JEFFERSON COUNTY
GEOLOGIC SURVEY OF ALABAMA, ATLAS
SERIES 10, 1:48,000 1977

s CAUSEY, L.V, GENERALIZED GEOLOGIC MAP
OF STCLAIR COUNTY,GEOLOGIC SURVEY
OF ALABAMA, MAP 21, 1:63,360 1963

7. CAUSEY, L.V. GROUND-WATER RESOURCES
OF ETOWA.N COUNTY, GEOL. SURVEY OF
ALABAMA, INF. SERIES 25,1:63,360 1961

a WARMAN, J.C., CAUSEY, L.V. GEOLOGY MAP
OF CALHOUN COUNTY GEOL. SURVEY OF
ALABAMA, MAP17, 1:63,360 1962

9. CAUSEY, L.V. GEOL. ROCK-TYPE MAP OF
TALLEDAGA COUNTY, GEOL. SURVEY OF
ALABAMA, MAP 38, 1:126,720 1965

0. PROUTY,W.F GEOLOGICAL MAP OF CLAY
COUNTY GEOL.SURVEY OF ALABAMA,
1:63, 360 1922

II. DRENNEN,C.W. GEOL. MAP OF TUSCALOOSA
COUNTY, GEOL. SURVEY OF ALABAMA,
MAP 16, 1:63,360 1961

12. WAHL, K.D., O' REAR,D.M. GEOL. MAP OF
WALKER COUNTY, GEOL. SURVEY OF
ALABAMA, MAP 123, 1:126,720 1972

13. HARRIS, W.F Jr.,CAUSEY,L.V. GEOL.MAP OF
MARION COUNTY, GEOL. SURVEY OF
ALABAMA, MAP 104, U1;26,720

14 WAHL,K.D., GEOL. MAP OF GREENE COUNTY,
GEOL. SURVEY OF ALABAMA, MAP 37,
I'26,720 1966

15. WAHL,K.D., GEOL. MAP OF PICKENS COUNTY,
GEOL. SURVEY OF ALABAMA, MAP 40,
1:63,360 1966

Is DRENNEN,C.W., STRATIGRAPHY AND
STRUCTURE OF OUTCROPPING COASTAL
PLAIN BEDS OF FAYETTE AND LAMAR
COUNTIES. U.S.G.S. CIRC.264,
:250,000 1953

17 DRENNEN,C.W. PRELIMINARY UNPUBLISHED
GEOLOGIC MAP OF PORTIONS OF LAMAR,
FAYETTE AND PICKENS COUNTIES.
GEOL. SURVEY OF ALABAMA, 1:250,000

GEOLOGIC SOURCE DATA MAP

13 21

12
16 -17 6

S5

15-I I I

4 10

14 1 -4 I

SOURCE OF GEOLOGIC INFORMATION

.... ___._. a_



APPENDIX D - FLIGHT LINE/GEOLOGY MAP



I o



BIRMINGHAM, ALABAMA
88 0('

3400'

4361

250

-4-

2600

2631

2404

2630o

2641

z2 2.

2630

:2960

2630
\.E;

14660

.. 4 4 . 4
-"e .20..'.444

S" .

26Q1 & ' a.

4400 4Z! ' 2000'

4 22P 200 200

4j y:300(j j280

2400 220

x

4830 2o 632

1630

40 .4

flO00 3403600

Ks.. 1400 1600

[too
3600

2 h

2200 1600

.. ! 0 10 C n0"

0009-

a0&

-42
4:

I ; 1f i4 .
It L:. .

3400
2080 f

00 4200

200

0&0' ip40

00 61

4400

400

424

1400 1200 1000

"4-

lob

1400 100 ' 1000 o

x\ eoo
2 0  

4200 440"

- 447 rT w 4 4 '
, zf '.. : 462 2800 \ ' 02700.60

2180300.3400 3800 2
4. '4. 2600

A
000  

2' 6zo. I 0(80 2400 205?'0 1820 24600

313 3400 In4, 0 3800 44))4200 4400 4s ,s20 4400

00' ' 4t1 4su 1200 o0011400 1600

1 2_:24,5 J 4,14 i44 9yl44144/ 2200 -

32 000 7 '22000 0

2 8 6 2 C2I

J $ 4 4 40

280 '' \U O / l:i..,0 8 ,/j4~~ 0
ANSO ._1.=icA <.\.o; e+w-4.--""" - 7r --

/040 Ail0'~ * # 1 44 > 44

q )"2,4 ~ 2l 0 20000 100Q2Q0, 9'.r. 0

2800 3200 3000 \ 3 44 4

o, 22t 0 4 000

27 . ;!4u L +,, .. ; "",i\ 4 4

1 4. o-j! a 1d. 2.J j- ~iJ' \ f A

4200

* 4

00 5000

1600

800

1000

/

44/ x4 60/

31"

3200:

-3640

5600 Se00 ~~~~360060. .. v60

340600 100 100 eo~

800 . o200

5000
-;-

2600

600

400

600 _ 400o

220oo00

5000-

400

i

5200 5400

2000

4400 4600

1600

5200

1 2200

4; *)t

t":Lci ' 7l

400 1

444 *8

e i
4 ""D

2200

7970 a..C, . r; /

5600 _. _L o ; "\1000,1 / $.;.::. i400

44000'

y" 4.,

2in

6S f , 7K

3000 0800 . ox0 2400 33011

4600

1000 - 73200 :s."..100 ' .;1 0 - 1600 -:x

6600. 6400 6200 6000;x. ,::1 .22.2

460 4 440'00000 .zo8b10x0

2s00 444

4 2200 1' 90920 4444 '4pp*
4

' 444 '4"2600^. ' 1

.zeta 2400 /

-6600

7200700086 0-
7490

5200 $300 4000 4200

>a"

61 'go ~ o't1100>

- 444 4

200 41 7-00ktx." ,

1800s

i D. 3r l0 , Fy 340

" i .d y ' , oo 30

00 3400

y 
'/12 0

-I , 04--/

38 444i!

1 00 . 4 /mo 1

00 / /

3400

040

-

4200

40
4,00 o 14000

[.4...- ..

5200

60 4 4

2200

5600

' 2000

2900

* 2200

t 2800 floo

0000

-.

.,

240

40

2pp 240 0 0 - - -000 3 5 409
285t ai t . ' .1>0 -

.W..y3 - - 7 .' ! 00 F 0 a v r,. ! 0 { 10 16D T 4 00 4 -I 800

2 1 4 2400- 200

90205400 s 32 0 3 00 s0 00

2eg 0 200 1 00 1 d - 4 
20k00 0 l~ r1 0 x1 008 0" 0 34 ^ '. 1 004 03 0

20 3 .: r -. , e ~1- 194 1 -

88*0,a sM S00
.,.3 oo.F ? 33" : -0 im' lo5 eo

34062600

200
3200

0200

3000

0' 2600 2600 3-
!6000

2400 2200 41.2

800 -2co 2000

2O80 2400 42291

400
1600 1 51

60004404400'

600 2800 2000 3CC

1400 1 0 1

TUPELO GAD$DEN ROME

WEST PONT 6IRMING8AM ATLANTA

MERIDIAN MONTOMERY
CITY

4 0 5 I 5 20 25 30 4owmnes

0 Sla4ute Mil"

P

w ,. "... :

I/ !'

/,F.

'6.

. ,:..

:3200'

0 s' ' qx l/ _ '"'

.K"'"..".. .. ..

- ;

0 20

3
~,

Mw

l

I.... .... I w , ey Ti
o.' ..... M M qy _,,.. .. .ON .:.. . " , D, 4m m N w o* , ,-Im , , 06'

........ N,,. F ...
11 !+ LR w*. - uI M'- T,

e

of.;,l - 14".1m. -, m k , 'mm * 61

* ; 0 =s .
V.
.bo f...o . , -- . . . , N

hog i -,m- 1 0, 4'. A-
m

)4' ,Vto "' -4 H, .I - I I . I ;,,, - ; 4NI

I

IrT .".". .j wvwr",'-.

7-5

t1*' r ,iJ
-7N N

690
... __.L .__._t.

, ....... yr........i ....... y / ww f w w water w if

70" H 3

i j4d, -H 00, w 6.I
-r Hp" - .,N,, .m . '. . 4 lb

Tw I-T,

'wG---:_ -1 .. IM........
ri -',--

OTo , _
.'.3'^n

' :!4 '--'- e w4FA 0, IiAiA lb
-r

go 0, 41461"400&
i

-V-mr,

14,'r Ie it " ".jM qp"' ' 4 " '
kr

- 7z

(3100
3170 1840

-- 690 38001. 8000 3400

34003 0 - -
s..."4010

400 , 200 # 3006" Y00too400 "6 "800

y760

240 -y4

f

f 00 0 ' MA ..



APPENDIX E - PSEUDO CONTOUR MAPS

Q 11



i

i

i



O a a a

a aa a ma s m s m a{ < a m Mm < ,< a m om m t<4{ m m m mM m m m m 4a<<

mmm m 4m m m m a{<
Emm m < acom m < a a4

{ a a a < a<<

a a < a0 o a <0 0 0 0 < a
0 0o a s s0 0oO a
o c < <o a

o a+ as m mo a< m m m lo a m mmmm Iea s m m m mo m mmo a mo a m u u u uo a m u u u u u uo m u u u u u u u
O4 a to u u ua uu u uu u

m u u u u{ m u u u<t u u u u um u uuum u uuu mu u u o m
uu u u uu uu u u m mu u u m au u m m au u m a <u u m aa u u m m <a u u s a s

o u m aa u s < a
u u m a

u m a < a<< e a oa.aa au m a s a a a a sco
u m a< a a<< mm m m

m m a s ID m m m m m
amom m m u m mmmmmm m m u uu m m

mm m m m u u uu ummmm m u uuuu
CD mmo m u u u Uu u u u

m mm u uu u uu uuu u uuu u
m mm UU UU U UU U U U Uu U UIDm m U u uu uu uu uUu u uCO m m u u UUU u u u u uu uu u uuuuuuu uu u uu uu u
uu u u uu u uy

u u u u uuuuuu
uuu u uy u uou tuuuuu uuuu u uuu u Uu

ou u u uuuou u u
uuu uu
u u u u m mu u u u u m m muuu u u u u u u u u u m mu u uuu u u u u u U u u m m

Su u u u u u u u u u u u u u u u u u u m uu uu uu uuu u uu uu uu uu u uu u u u u u u u u u u u u u ouuuucu u u o
u u u u u u u ouu uu uuguu uu u u 0

u u u u u u a W
u u u u u u u u u o W Wuuuuuu u u u u O o wyuuuuuu u u U O Wu u u u u u u u u u o Wu uu u u uu u U W W
uuu u u uo u u Go aw wuuu u ou u u u u 0 0 W W
u u u u u u w wu 116
u u u u u u u ou o W W W ru u u u u u u u u o W W W W Wa
U U U U Uu u u u u O "ww 6.11W
u U u u U ou U U U u U 00 W 6W W W 1. 1.

U u u u u U u u U 00 W 66 6-t a
U u U u u U U w w 6.6 6.k.au U 00 W W (. W

co o n a W W W W 00 U' W 6
w w6j 61166 000000 W a a

W W W 4 W U' mo aW U' : UUUUU W W o aaW W W u U' 0 U' 'U 0 W L. a
:. W W W { 0 U' ' 9 Y 0U' U' o CD W Wa4 W 0 0 U' U' U' 0 0 U' U' 0 U' 0 1.W W W 0 U' ' U' ' U' ' U' ' U' ' 0 U U. 6W 0 U' 0 Q U U' U' ' U' UW U' U' U'l U' U'U' U' 6

W W {D U U' to U' wU' U' ID U' 0 0 U' W 4
1D 1D U' D 0 0 W W W wU' .D U' U' U' U' W W WlD U' D D U' U' ' 6.W WtD V D U' U Q U' W uWID U' 0 U' LD U' r W -W Wt U' W W W W WlD {D l7 W W W WL+ { l W W W W W

l7 U' U' W W W W Wx U' 12 U' W W W W W

Z S wo f: W W W W W W00 U' W {. W W W W

tD .D a WW W 4 W
Z Z U' U' U' 1. W W a aZ Z Z U' 1DU' W W W WZ Z Z ' f: V W W Z Z Z D { .7 WW Vi- Z Z U' ID ' W 1.

. . .+ tD D U e ..

Uu u uoouooou UUUUVU U U u u U oU u U u u
u oU Q U U U U U U u u u 0 u u u u u uu uU u u u U u u u u u u u u u u u uu u u uu uOjuuuuUu U u Uu Uu u Uu uu u oeu u u u u u u u u u uUu u u u u ou u U u u Uu uuU U u U u u u U u u u u u wu uu u u U o u u Vu UU u u wu U u U Uu u u u u Qu u U ou U ou u U u u uu ou u U U Uu U u w uu ouu WU UU Vu U U U

uu oou u u u u uuuucL U U V u VVu V ou V U
o u u U u u u u u u u u

u uuuu u u o ou u u 0u ou u u u u u u u w u 000
u u u Uu U VU u a O aO O Ou U u U u U u U u u O pO eO U LuuUu oooou u c ao 0 0 0u U U u w uu u O O O 0 aO 0 0 Uuuu oou u u U oO p 00 0 0 00 Ou uu uu uu u U L pp 0 0 0 p pO O p 0 0

u u u Uu ou u u u ooao ooooUu u u w u u u oeu u O Lp0CLaaO p O p G 0 0 0
u u uu u u vu 0 0 0 0 0 0 000000000 o ou U u u uU L00 0 00 O O O Ou u u u u u C1 000u u u u U GO O D Ua

0000
000000

00000040
0 0 0 0 4 0 o n o

O O O p O 0 0 0 0 U 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 o 0 0 0 0 0 0 0

0 0 0 0 0 0 0 o o 0 0000

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 000.
0000 0 0 coo.
4 0 0 0 0 0 0 0

0 0 0 0 0 000 0

4 0 0 0 0 00 0 4

m mmmm < o
mmmm < o M o
d m m < O<< mm << o

f<< m m a 4 O
< < < a O
l < < < < <

9 -K 4
< < < < 4

m m m m m mmm m m m mmsm m m m m m mmm
6 m m m m m mm mmmmam CDC CCD o emm m m m m tSm m m m m m m tm mm m mmm m m

Jmmccom m co om m m m EmDCmmm mmm m m mm <
m m m m < <m
m m m < < o

J m m m < a o 1
m m << 0 0

! m m << O O
J m << Ocom < O 0

mm < < O O
m < O O O
< a OO[ a O OM[ O O OIOOO

0 000 0C C C
UO G U n U OO C 1

l <

444 444 0 4 4 44. w 0 44 444 44444N4N44 4 44n444 4C N44
O < O44. 4 04 4 4. 44 4 4444444444444o.w44 44w N N444 4w ww 00 O N O P h N A O O M Aw w A w A N M n n MM N NNN

M O O M m m P e N 0 0 o 0 w w w w A w A M N n n n NNN
4 4O 4 4 4 4m 4 444 0 m Q r 44 444444444444 4. 44 44N
w O O O N4 4 4 4 4 N J-A 44444O4O4O4O4444w444.4- N N 4n n 444w 0 0 O f- 111 f MN 0 0 0 N N N M nn nMN

O O 4o o wm 40 f 044 44 444444 44 n4 4M4
O O n M N A w A wN N N n n n M n MnMM NN

0 0 0 O C, h w A MMM N N NNN N N N n n n n n n nO O O O w N N N N w w A A N N N u N N N ry n n M M n n n N N
O O O t O w A w w w NN N N N nn o n nn n N N N NN

o O O 4 4 44A4 4 44A 44w 44NM 4 n 4444444
< 40 4 0 4.44440 4 4 44 40404 4.44.w44 444444N nn
< A O M O a a 0 0 w ww AA w N N n n n n n n n n n MMMn nnnn

O 44 44 O4O4414440 w4w4w4w4w444w444. 4 N4n. 44n4.444nn nn NNN44nn
a< 0O4 0 0 4 a o w w w w A w A A N N M R1 n n n n n n n M M N N N ) N N nn nn

44 I4 4o4O 44444N4NN nn 4 444M n M 4444M N N4 44
4 <4 444444N4N4N4 44 444nn nnn n 44. 4444 4nr

4 O 4O4NNN 444n 444444444444444 44 44 n 444 4 44

4 44 <4 444 M N N Me 4444 4 4 44 4 4. .444.4 4444 44 444444

41 4 4 4 <44 4 44O4O 444 N4N444 n nn 4 4 4 4 4444 4 M n N 4 4 444
a4 4 004 0 44444N4N4N4n4 44 4n 4444444444n M44 nn N 4 4 44

n4 4 O4O4NNN 44444 444nM .44n Mn 44 444444044 44 44

m4m 44 OON n 444 4n4n4M4n4 44 444444n M n4n4n n N4
m4m4 44<444444M 444 444 444o44MM n44 444n N4 N 4 4 44

44 4 44 4 4 4 4.4.444444nen N NN 444 4 4 44. 44 444444

m 4m444o0 444 NNN 444 4.NN444t<U4n444444

m a4 444.44444 444 N4444N4M444444 4 4444
4 44O4O 4N4N 4 4 N4N4N44 444444 44N NW)M 4444444

4 4 w4 4 N N 44 N4 N 44 44 44 4444 I) 4 4t 4 4
a 44s 4 44 4 4 4 N N N N N N N N N N44444N4
< O O w A N N N AlN N w w O O O uo C O eN n n n n n W>IM N NNN M e OO O MOOO 0 Aw N N N N ww A w 0 00 GO N n n n n n
0 0 0 A A N N N N N w A AA w w o 0 44 o n f nM nM n n0 0 N4N N N N O a «O nn t4 4 4 4 44444444 44 4 4004 044a<O4N44 f 44 t n n n n n n

u w 4 A44 N4N44 44N4N4N N w 00000 4a < <O rn f 4 n n n4 4 4 4 4 44M44n 4
w w 4 4N N N 44 O 4O O o < 4 4 o 44 4 444) . 4.44 4 n M M M

4 4 4 44N 444ww 4444- 44 44 < 44 4 4o4o.N4n . M444
w 44.4 44 44444 4 4 44 < 4 4.NN 44 444444.4
44w 444 444 4 4 44414 4 4444 444 44444o4.4.N4N.n4.

- 4444444444444 44444 4 4 4 4 4 44 44.4444

w 4444 4444 O4 4 <<<< 44< 444 4414 4 4 4 44O444N4M n4t4Mp4
444 4.444 444 44444 444 4440 4 4 44 4 44..4 444

4444 44 o 44 4444 444 4444 4t444O4 N4N.4n.M 444 MMMM 44 44 4 444444m 44O 4 4 44 44 4444 4.4 4
w4 4 4w4w4 o 44 a4 4 444444 444 4 4< 4 4 4 4.p4. 4.n 4 4n

A 4w4w404 t 4 44 44.444 44 4 w4 4M4 4 n 4 n M4N 4
44440 a<444 4444444444444t O4 4 NN 44 4444

444 4M 444O 444444444444 44 44 4a 4 4444. 44. N
A 4 4 44444 4 O 44 4 4 4 4 4 4 4 4 4 4 < o.N44. n 4 N N N

44 -4 4wO -O 4o 4 444a44t 4 t4 t 4 < a O w4 4 4 4 444 4.N4.4M4.4n 444444 n N 4
44 A 444 4444444444 44 4 44444.44N 44 n 4nn

w A 4A 4 44444 4 4 4 444<4t t4 t< t 1 4 4 41 4 t 4144 AwN N n n.4.n 444n4n440 N444
4 04444 444 < <44444444444 << 44t 44444N.N 44nn4

44444 4444 aa4 t4<444<44<44t4 44 41 44O4 N 4 M4M44444 4.4.4M.RI M N N 4NN 444N4 4 4 4444 4 444444444 444 M h 444 .44 4.4.444.4 4444

4 a l 4<4 44 4444 44 44 44 4444 O A w hN n nn n NNN n n n n
l 44 4 4 444444444444 4 444a t p 4.444. 4.4N.4 4' 4
4t 4 4'<,< E44444m4m4m4m 4444 444 41 4 o44 CN 4 4 .N4N44.4.444. .NN44

a a4 t m o m m m m m m m a a< t M o n A NNN NN ww AwA A N M nn
4444 444444444444 4 44 4 44..44.. 4 44 44 4404dN 44

m mmm m m m m m m t t l O wwAw AwwAw O w N
4444 44444444m444m m4 4 44< 4 4 O O O 444 40440404 4.444

m m m m m m m m l l u O OC' G G OO u CU O C' C UO O O y+ 0O0 0 pO M N
mmmmm m m g m UU UU m m 4A 0 0 0 z N NN N N N NN

44444444 44444 44444 4 4 4 4 444 44 44 44 4 044 4.4
U4U4U4U4u4u4u4U u u u U m m <<44 a4 t4 44 a41 4< 4<4a 0 404w. 4 (04N0N4 NN 4, 4 0N0N

444444444 444 444 4 44 4 4M 4 4444 44 N

UUU4U U4 4 u4444U 4 m444t<<44 4444 4 44 4
u44 u44 u 44uuuuu 44 4mm44444444 4N4

444U444u4 4UUuuUU 44 m m4m444 44 O AM 4 4N

u U U UU u u u u uu UUUu U U m m m mm m < a O A wAwwA uu u u uwuuU u u uuu u u mm m m m m I t O O ww A A A A A
uuU U U U U Uu uUUUUU U 6mmm m m m m m m a< O w A w w A
U U U U U U U o ca U U U U mmm m m m m m m << o o w
w o w u u 00 0 0 0 u u u m om mmm m m m m m a < co c aM
u 4u 4 u4Uu 444 440444umm m m . m m m 44 0 0 0040 00 4M

u4u4 4 u4u4000000 4UUU 44m mm m m 444 00 04000 0 444

4444444a0000000 44444444444444444m m4mm44444a 4 0oGo0 w44 4444

U00u O 0o0 0 000 000 44444mm 4mm m 4 4 4 4 4 4444444 + .

00000 00 0 OO 00u 0 m 44m4m m m 44m4 4 444 440404
U0U0Q0 a W0o0000U 0U0U 00 m0m00 444 m4m4444 m .4 4 4 *0 0 0 0

0000 00000 00000 4444444444444 44 4 4 4 4

U000 o 000w000 o00000 44444444m444mm 44 44 O 444 -
000c

000o um 404000 m m m m m m m m m m m 004 4 44m44 444 4444A44400

D U O O W W W W O O ao uu oooo wUUmmm mmmL mmmmm 41 < t<< 0 0 MMM
U co o W WW W W oo a 000 m m m mm mm m m m 41 4 4 4e< 4 t0 0 A
J OO uWW WW WW O OO U u m m m m m m m m 414 < a 4< < 00 w G

o0w00 W 000W440440U000 m 444444 44m 4 4m 44 44 4 44
000 000 044404 000 444444 444 44t4 44<< O O

a w aOo oU U U m m 0 < t< a o Om m om 4 4 44 <4 << 4< O O o O
W wwW W W O o o u U U U U U m 0 4 4 1 4 1. < o < <. 4 <<4 << 0 0 0 0 0
D W W w w 66 W W W O aO O O U u u u U U U m 4 < t 1 411 4 t 4 44 41 < O O 00 0
W wwwrW W W W c c 0 0 U UU u m m < t 414 41 4<< 1 < 44 < a 0 0 O

W rrr W W W O O o 0 00 Uu u m 4 4 < 4 me <<< <<t 4 44 4 4 <<< 0 0 0 0 OO oW0 WW 0o4000 00 0m<4444t <.4 4 4 4<444 0O 0 OO

W 000r WW 44 O4400 o04 00 V 4444444a444444 44 < 44 44444 00

J r r r W W W o a c c a c o m a eer<44 mW4< 14 44 a/ O < O O O U 0
J W r W W0W0W00O O44044444a O 0000<444444 44 4444< t <4 4 4 4 4444O4 0 0 0

L 000 W 4044444 040 00 0 0 4444444 444 4<l4 04.4(a4t 44O4<.O 4

0 00 WW 0W 4W 4000 o 000 4444U4U4m 444< 41 4 4 44 4444< << o4

w W W a W Wo000O o 0 W aau m <<< t e<< 4 < a a t< a t t UO
W W W W W W W O O OO O O o 000o a u u m 1 4< - < <<e < 4a a4 a a 4< 4< < 1< o o
W 44 440 W o0 00 04a444o400o o u 4m 4444 44 444 444 41 4 4 41 << 41 1 . 4 4 4 . 41

W4 0W 4444000004W444444o4O4O444O4O4 <<<< 44t< 4. 4<< t 4 < 4 4< a <. 4 a 444<
44 0WWW O 44 4 O o 0000000 4 m4444<4444 4<<<<4 <4 4 44 444
044444 044W W W W o 0 4444 00 0o u 4U 4 4444 4 4 44444444 << 44 4

0a 44444 000 444444 o 000 4444444 4444444444 44 a 4444< 4

4 444 W W 04 o 4444o 0 0 0 0 0 0 44444 4 m m m m m m < 4 44444.4444<<< a
W 0W 4 W W W 0044044 0W 44 44 o4444444444u m m; m m m m t t 4<4t44t4 4 4 44 4 4

4 04W W W W W o00 4 4 o44444 0u u m m m m t< a 4 444 4 44
4 W 44W4444 000 u m m 4 4 4 4 444 44 4<444 4

W 4 004W W W W 44440 O O O 44 U0U U Ua 4 4

W 44W4W4W 404o u0 44444 444.4444u 444< t 4

W 40W W W W 0 0 0 o0a000V u w U 4444U 44m m 44 .r wW W W Oo o U U U UUU uu m m m m m m m m m t t
W wW W o 0w 00 O 0 o UUu U u U U UU uU mm mm mm mmW mm mmm mm

W W W G OOwOO a U o UUUU U U U U U UUUU mm wmm mmmm mmm M w mw W W c Oo nO o u uU U u u UU U u u mm mmm omm mmm mmm m 6 WW ca00 00 w Uuu UUu mmm mmm mmm mmm mmm mmm
, 6 W W w W W W c o o c o U UU U U w u o w m m m m m m m m U o

WWWWWWWW W coca 0 oo 0 0 U U U U uuu ou w o w m m m m m m U U oo
WWWW W o a o w a 0 oa 0 u o u UU UUU U U oU U ooeo oooooo O o

W4 00 0 040 00000000000U44444U444444 444 O

W W W W c o w o a w o o w uo ou U UU Uu oU UUUUuVUUUUUUu ao
W W W ww cc 0 0 u ouUUUUUUU U U U U u u U UUUUU UUUuu U O O
W W o ooo o on 0 U UUU UUu U U U U U U U U U U V U U U U U U U U oU U U o

- ww aa 004 04444000000000000uo u oo uo 44 44 4 4444444444444 44o a

' n rn n n

n n n n n
n n n

n n N

n n N N

n N N N rv N N

N N N N N N

rv N N N N

N N N

N N

rvN

N H N N N N

rv

.- 1 1 N N H N N

N N N rl r1 H

H N r1

ti ti N ti H

rl H N rl N N N

H ti N ti N

N A N N . N "

r1 w1 .+

N N .- 1 n

ti N rl N ~

BIRMINGHAM

N N N N N N N

N N N N N

N N N N N

Cu N N N

N N N

N N 1

N N

N

N . .

ti N N . N N

N ry N .-t ti N

N H H

N N N n e1 A

N N N N ti

N r1 N N .

H ti N

N N N N N

N H N ti

H N

I .- 1

I N

I N 00
I..I n o .

0 0 0 0

0 0 000 0 0 o P o
1 0 o u c+

o n
O P

O U

1 O

1 O

1 Cl

i

1

44CD00 40 I0I0Z0 CD.0444 4O0.0
U' 9 ' II x 'DL+ II I x , LL9 o I

404 .. 0 000.0.4444ZrL 4I utYu1 . n
LO t9 V x II ZI I U'U' O u o

43 12 2 Z eo II I Z L7 W l9 t0
444 .00. .00.00. 444 00 4 7x2 III iI I Z I x u'e

L7 44 0..0.00.0.000.0 04444U'U 1!040 04V U' L Z Z ZI III ZZ I S U'0 0 ' U' ' 0 V U' I

l7 49 x Z Z x Z Z Z Z 04444 U'4U4.u'L Z ZIII I t9 Z Z c7 ' ou t0 t0 O LO U
V l7o I Z I I ZI 2 e l7 LO l0c0 ' O u' U' I
V 0 I I x I u I I I LO LO L7 t7 L7 L O4 S 0.0.1. 0..0 I. 4I440044444D O 1

L7 Z I 2 1 Z I Z Z 0 0 0 U' t0 U' 1. V
0 0 I Z I I4I4I4t7 44.444 u 0

0 0.0Z 4Z .4444I I44'. 0.0. '000440 x x x 1 I I ZI e u' O LO l L

S I x x U' U' L9 UI x U' LeO U c
ZI S I 1 N D LO

0.4413444 44. 44410 44 0

y0y0N 4 N4n" N . 44Z4 0..l0.. 4

L Z 1 N + nI i U u
L I ZZ L L
I Z L1 ZI

Z 1I
I 1
S 1I^ 11

1SZI It ZI

S I I Z

I I iI S 1I

> >>

7 I
20. 00'4.4 .

MAGNETIC

PSEUDO-CONTOUR MAP

j
CnATCUN TNTEFvrtV =

4EFFPR'CE Cfl ' rt (T C ) i. l

u u u u u u u u u u o
uuuuu u oouu u u ou ou u 00
u u u u u u u u u u u u O Ou uu uu u u u uu u u u u O wuU U U U U U U U U U U U U U U 0 Wu u uuuLluUUUUUUU Uu a O W W
l u u U Uu u u U 000 aW Wu u C p 0 0 W 6l u 0 0 0 W W L
IUu O O O O W W W Vu U aO p 0 0 0 0 W W W W E
U U O O O O O L O O W -W W W W
u O aO O O O L p p W W W W W
u O O p O p O O p W W WSO G GO O L W W W 4 l

L O p 0 0 0 0 U W W W W O L
SO O 0 O W W W W W t7 0O U (a W W W W 17 0000 a W W W W L U'o

SO 0 W W W W W U caSO p p W W W W W U' 69 0
U U U W W W W V V V' 67 l
O D D W W W W W W U u' U'O O O p W aW W W 4W U' U'I O O O p W W W U' ' U' L U

O Uu u o u u a ueo 000 o aac o c cov vo 0 o vo 0 0 0 a I ZI 1ISI I I I I 1 

Cr.00
7:.7^

o a < m m e
a< mm m m

<<< m m m mc a mm mm m m
m m m mm m m mm mm mmm to m m

mmm m m m m

m m e m m m

nn N N

n n

n n

n n

n nn n
n " n N
S n n n n N

n n n n N
nn n n N

nnn n n N N

I rI nn n N
I .ns N

N Ne OON N

i
3

s

! --- ----- --- 1 1 1

ry 
h 

..

N N

N N r + N f

ti r1 n N <

N I

.+ r1 N

O .1 N N

O o N

0 0 N N

O O . .y N N I

0 0 . .w N N I

H N ry I

H N -1 N I

:

:

o u

J N

J

J N

N N

N N N N N'

t J i

N N f f f

N N M M

N N n n
N N M M M

N N M M M M

N N M M M M M M M

N N M M M M M M

N N N M M M M M

N N N M M M

N N N N

N N N N N

N N N N N N

N N N N N N

V N N N N N N N

V N N N N N N N N

V N N N N N N N N, N N N

V N (Y N N N N N N N 4 N

o < <a m mm m
u a a a < m mmmm m
u a aaa < m m m eo me

a a a a a a < m m m m m m Lo< a < a< < mm m m m
a< a f< m mm
< t a< < < a

< a< a a< <a< a<<<< a a
< < < a a a < a < < <

a<< a<< a a a< a <<<
a a a a a a< a a s4

.. < 1 d<a a<<<%
a a < a a 4< < <
aaa < < < a a < a <

a a 4<a< aa << a<a<a
< a a< a< a << Q a 4<

< < l a a a 4 <
a < a t m m m m 4e<<4<<< mmOm mmmm

< a< m m m m m m m m
< < < m m m m<<< m m eeouu <<<mae uuuuu u u U

m m u u u u u u u
<a m m m u u u u u 0m m u u u 0 0a

m m u u u 0 0 0 0 0 0
m m u u u oo 0 0 0 0 0 0 0 0

m ou u u 000u u c o o 0ou u o W-r W W W Wu U O W W W W W W W W W
u O 0 0a W W W W W W W W W
u 0 0 W W W W W W W W W

0 o W W W W W W W W W W W W

Oo w wWWWWWW W W W W W W W W

wW WW W WW ..WWW 66
6W 6 6 6 6 6 W W W 6 6 W 6

Ww W WW W W W W W6 6L. 6 6 6 W L. W W
6 6 6 6 W 6 W 6 6a a

6 6 6 66 6 6
6 6 W 6 6 6a a
6 6 W 6 6 a

6 6 6 6 6 W W
6 6 W W W W W W W
6 6 6 W W WW WW
W 6 6aa W W W W W

"":,:

)ao
)ooo
)ooo,
a o 0 o i
O O O

N u

N ti N H r1 r1 rl

ti N N

N 1

O

N~ O O O i

N O O O O O i

N 0 0 0 0 0 0 0 1

iO O O O O 0 10 0 0 0 0 0 0
n o 0 0 0 o u

0 0 0 0 p o 0 0

O p p O O J U p

0000 0c+o o

0 0 0 0 0 0 0 0
0 0 0 0 0 0 00 0 a o

0 0 0 0 0
0 0-.. 0 o u

0 0 0 0 0 0 000 0 0 0 0 0 0 0
0 0 0 o u o v

0 0 0 0 0 0

0 0 o c" a

0 o a a
< a a a

a a < a a

< < a a <
a < < a

< < a a
a a a

a < <
a a
< <
a

N T
N N n t

N N N
N rv n nN nM Mn

n M Mn nM nMn n nn M r

M nn
n n rnn NN

n f f n -
M t t M N a a on M ca aa

n Ns a aaM M M N ~ Ok

N

N N C

t

C

C

N C

N [

N

N

N N

N N

N N

N

N

N

N

N

N

.y N

ti

o i

O i

O

O

o n

o n
0 0
0 0
n G

v ct

O O 0 00 N NN HH N K O n 0 0 +N +N

O 000 aN .L
c+ 0 0 n -t NN N

O OO -tN N N NNO O O .1 N NN
<<<< O O N NNN

<<< a 4 O O + NN N
< a<< O . H N NNa<< 0 0 0 .- 4 N N N << < OO t NN

<<< OO u N N NN

< a 0 N N N N N N 0W1

a s << a< O O .+ N N a ~ O

a< a< O O ti N* O <W
<< <<4< O O N H N N O <
m <<<< O O N N NN N N O m

! m < < < o o .+ .y .+ 4 < m
m 4 <! o o u O n< mU

m a« o 0 0 < u c
m4 a a a o 0 0 o m u Lm <<< o n u o o m O

a a a n o D o < m u
!<< O4 O O Ou 0 0G < p< a< o 0 0 0 0 u < u p
<! < 0 040 040 0 C < m u O L<<<< mO< O C t < m O

< < < o n o wa m V L
l l a a m O L a a

<< a « u o a swmw w O W W
<< < < m u w aa eO W W < < a < < a <w < u O Wo< a< a a< a s< a m m U W

!<< a<< <<<a m uO W Wo< a < a a aa wa m VO Wcot a a< < a a<! a<< m U O eo
t o<< <«< waa< << m m UO We

[<4 a t <w<a w< << m U O W
t<<<a a! ! < m V W
a<< <<w a<<< a a m V U W ra s< a< t a<<a m m O r
l <<< 4< a a VU W r .
<< <a a<!!a< m O r
<<a a a< a < aa<! m U O W r
< < << a! a m m u a W U.

<< a a< a< a m u O W r W
< < a a m u u W W r< a< W u p W r rI Ia a a a Q.m u O Wa a < m u O W e o r
t!<<< m uO O W r
t< a m m m u u a W r

m m m uu O W W 0

' N N N N f
h N N f

A N

a u so
au uuu

a u uu um u
u u u u uu u u uu uuu u u aou u u u u u _"
u u u u u uu u u u uu ueuu u u u eu u uu u uu u
u u m u u u u uou u u u e
u u u uu u u :
u u uu u c
u u uuu
u u u

u u
eau

m mm
m me oaemo

o <
0 0

0 0 0
0 0 0 0 <
0 0 0 n
o.,o
o o n

o r, o

o 0
0 0
o 0

.o
0

O 1 O O ;
O UO OO O 1
O O 1O U O 1

0 0 n
0 00 0 o

0 4 0 0

0 00 0
00 0n 0

0 0
0 o-u0 o0 0

A AAA AA AA
A A A
A A A

O

O I0 000 0 0 0 4 0

W W W O O O O OW W W 0 0 0 0O oJ WW O O O p 0O o.W W 0 0 0 0

. W O O a O Vu u
J W an 0000 u u u

SO O p 0O a u ou
W p op u u
+. Wo p u s p uW W W U UO U V UW WW aO O O O UW W W W U O O VU

W WW W aeO O O U V
W W WWW UO D U V U
W W W WW O eO U U V
W W W WW aO O U U U
W W W W W WO O Uo
W W W W W W W p pW W W W W W W O O V VW W W W WW L W OO VU oW W W W WW O O U U
it LWWW W -W W L U p psW W W WW W W O O

SW W L W O 00a
L W W aO cc
L -W W W O o

SW W W 00 0
L W L W WW aO OL L L L L L W L

u a> c W

'D (D 'D o e 0 L

i t9 a a r r U U r r Wa ar r ra ai r r r a
r r ra a
r r rr r rI l9 r Wu r rI 15U' ric rrr eI u r r rc rrra er t7 W rI U r r rI 6J rID W r

I U r r
I u W r
I ( U. rI u r rr r rr r r W

W W r W

Z; Z;U' ID.D

W L

1 W

W L

L

l'U'I U l1 t7lI t l1 U'C1 UCI t l1 U'l
1 U lI U l

1 O O >
O O

< < a <

< < m m u

< m u u 4

m u u< e
m m u 00
m m u u 0 0
m u u 0u o0
u u Q O a
u O O W Wu O O W W
O W W WO O W w

W W r w r
W W r r
W rr rr

r r
r aL ruW O flb D (

U' l0 U0 U0 Uo 'm m u t9m u m m u 0 u u
u V u' J u'u' u't+ tu' u' l7 L" ' t9 u l7l7 U' V l7 V'I: l7c o em uuuuto ec e c o m a e m emum G oe eo o mto em c em u ou 0 u m u m m uu w m m u u u u um u u m m m m mot7 Q u' u' 0 12 0o

u m eO m00 0 Lu m m eu 0 u u0 m m e

u uu

W
W
WW w W

J WJ W

V W

W4 W

C7e

L l
U'

7 W
J W
t7
V

.C

r r r r rr r r rr r r U. r

r rr rr r
J W W W
JW W W W

r rr r rrrrJr r ra or r r u
r r e o

.rr W' 17

u toW' 9 '9 7 ' Z 7
D 9

I Z ZZZI Z Z

I Z
ZI II

_I

t 4 f t _
o e o CD

S m mm m c
I om m mm m u ou u

u u uu uu 0
0 0001 00 00 0a1 0 0 0 W0 0 W W WO W W WWW W

W W
W W W
! W W r r
J W r U.! r r r r

r r r r rr r r
14 r r r r rr r rr U.
r r rr rL, r r r r
r r r r r

,
,
,
,

,
,
,

W W W L

W W

,.,.. :

I ID
" Iu

" x
Z Z

r WW Wr r rJ. W r
r r r rW r W eW W r r

r r r WW W r Wr W W Wr W W Wr W r r
r r r Wr W r ar W WW W WW r r
W W rW W Wr W l7aW W u'r r uW r U'r r ur W u

J eW W W
J W W W W

i

U U U OU U OU U U UU U U
u o o u

U 0

1 O W W
1~ W W W W W1 W W -W W W W

W -W W W W WW ---W -W WW W W W W W W EW W W WWW w W w -EW W W W W a a.. L W- - W W L W V W

W W



bRMINGHAM

u- DJN - -, Nyo N O D -M N N -NN NIVNN 00 00- A N

-NNN - O O A.A ANA N N N AAAN w H M A AA MA A AM M N NNNN N N NN N N- 0 0 0 0 A N NN -
N 0 0 0 A A N A H A 4NN4, A J A N M NN NA-M NN O O O O N N N N N N -N N-0 0 0 0 M

N N> A A M w N M M A4A A N A N A .. ,4N,4 M,,4A , N,,4 w, 4. AN N NN N N0NNNN N -N M-O O U H M
AAA - -A --- N N N-N M nA A M N H N -M - w A M A N N N N--ONNN N N O O O -' - N N N A- w

N MNAe NA -M N - N - NNANMNNw A M A ANM4M M M N M A N A M M M A AOM N 0 0 O N0 N0 0 M N -NAOOA NM A
M ANANM A A N N M M NA NA N A N M Aw AN M N A M N N N N N N N N N N N N NN-N N N N ON N N N N N- N N 0'MO0MA

w'MNM-MNw -M Nn A'- NA N-nAAAN N 0 4-N-O-4N N N NND -OU' N N N N4NJNN N - O

NO O NN NNO NNN MAAAAN NNA N N N N N NANNNNNANNA HA N 0pAMA AA 00 0000A N N N

N 0 N N 00 N ,NA A M N M , M M0M ANM A MNA .N A -N MNAM0AAN NA -NANN N N N N N N NNN N NMN NA A 0 O O O O M 4A M A NMA MA0 0 0 N NAM
N N N0 NMNAN N NMNAN N NM M N 4 M M M A , N AeM,, N , A, M A , 4, ,,NM N MOw M ANN A A-A A O O ONO O J A .M NO N

O O O NJO N NAN N N NNN N M A M N M .N A4M N 4 0 0N. 4 M M M M -NA N N N-A 0-N40 0 0 0 N
N N N N 0 w N wNMNNNN ,.NNNNNNNONONONNNNNNNN ANNNNNNNM . A O p 0 p N N N M OO O O O O M .A e .1 e ,:O 4 AM , A M..Ae0 0 0 0 0 A A M 4A A M N A M M N A A M 040 M M M A - M A * et O p

0 0 O 0 0 0 M M A A M M N es ~ e ,4eq 4 .eO A 00O O 4 A A4 A O O A A M A r w N A A M A M. A- M M A -M -0 0 -0 0 0 O
p N 0N0NNAN , N, , .N NN N NO NNNNN N- N N N N N N N N- U O N N

NO 0N A NNNN-NM A N N- N NNNNNNNNNNNNNNNNNNNNN N-NANAN 0- N 0N 0 AN - O O OO 4e s c e,:e ee 4e ee q ,ac 4O OOOO OOOM M A M A A M M M M A O 0 0-0 U 0 O p M A M A M M A A N N A N M Aw Mq. - O O O O
N HNA N4 A NwNN NMNwN -N O O O O N NNNNNNNNNNNNNNN0N N N N-N N-M N-N N-A N N N N N- N N

N NNNNNNNNNNNNNNNNNNNN M A4w M . N-0NN N00- NNN N N N N N - N N NA NA N NA N NA N NNNN

N ANAM A NNNNN NA N-N -- N--N-A 00N0NN0 N 0 0 NANAMNAMNNNNANNM N NO

ONM N NNNNNNNNNNNNNMNNN M H N - 0 0- 0 0 0 00 0 0NH.N M ANNN NNN N-A MN N NA N N N N N N NA N
N- O NN MNA ANMON M N H M A A M AM M N 0 0N-N N NNA-A. -NN-- N--N-N

N NU wA N AnNNNNNM -N N NNNNNN NN NN H A -MAN -- N- NNN A

N O O M .N .. , N N NA ,.N N NAN N NN N eN N N NwAA NA NNNMA M A M M-N A A w N NN N N N. N -

N N N N N N N- A MANANANMNANANM NAN N N N N N N N N N NN N NA N NNNNNN NA N N N N -- NA N-N MAN NNNA MNNN N -
NM N NNAN NAN N N N N NANMN N N NN NN N N N N ONO NN0 N ANMM M 

NN w ONON NN ON M -- NNNN NNNNNNNNNNNNN N-NN N --N--A - O N N(V -M -
NMNNNMN N N N NN NNN N N NANANNN- N N NNNN NN A NNNNNNNNNNNNNNNNN NN N N N N N NNNANeNANNNA ON

N N N NMNVNN N N NNN NN w - -N N A N N N N N NNNNNINNN N0 N0 MNMN N N
NN A N N N (NN N A NANANANAN N N N NN N N N N M 0 NN-- N - A N- M O

N 0 N NNN N - NN NNN NNNNN NN N NNNN N NNNNNNNN NN N NO O D N NN - N N N N N
ONc N ''N 4A N N N NN N ONN NNNNNNNNNNN NN N N N N NN .AN N N N- 0-N -

N0 N N N N N N A N N N N N N N N N N N N N N N N N N 0 NON NNNNNNM N N N N N N A
N ONN A NA NNANNN NM NN N NN N NN NN NN N N N MN NN NNN NNN N N N N N N nNANN

M M M N N -N NNN l-N N N N AN NA N N N N N N N N N NIVNNNNNNN N N NV -
N N NN NNNNNNNNN -ONN ( N N N A AN NN- NNNN N - N
O O ONM0NN NNNNNNNNN N N N N NN N(V NM N M NMN N N N N - ..

N-N-N- A A 0o e(M M- MNNNNNN NNNNN NNN N N N N N N N w- MA AA NN M" NA
0 N N0 N MNANNNN N N N NNNN N N .NNNNNNNN AN NA NA NM -M I N N N N

N0N0N0NnNON NO NNNN N N N( 4 M NN NNNNN N N N N NA N AA N N A - N NNN NN N-H00 09 OO O O D A M M n N A4 H A M N N h I (M e4 N A M N A N N N N N M M N -N M N A M A H M N Mea etO OU n 0 0 - U U A d D M M A M w A N M N N AM AA N NN , ~ sw te q( 4s g O w e e4ee 4e -O O J JG O dO M N A A A e4N N M) MI N A A I-V A M In 4 OO eqes e O c w e t 4O On J 0O n 0 NO O M eA - A A M A N N II e4 , N w A A N A 4A M A O D O H M O A A
0 0 0 0 0 0 0 0 0 0 M A O U N M N N M I N A- 4, e ee4e 4M A 0 0 0 M e r(V A - A4r

S O O U O O p e q e N N M (MN N A M M Ne. M e O. ,CV094 ese4 s M wece
S O O 0 0 O M N N N N N 4 M M A N A M A N N N O A M M h A A( (M we 4 e e4e4 -sS OO O 0 0 0 0 0 A M w M,. N N A N A A N M A-M N A M A N- A. M A A A- 4 t M(V(M( r eee- e s q0 0 0 0 0 0 0 .- w A e e N A A N N N A w A A A ( N IV A- M c w s s eeqeA N N N A M A A Ae M **we
0 O O A .- w- N w wee e 4 . e e tw N g 9N N N A CV N N A A A - A N Mt -e O O e ea '4

O 000M NNNN N w- N N H ewew NN(M( ( 2 4e4e * e 4e4 O o OO e 4 N N N N A M A M M A A A N N N N e e cee4 NN A A A M e. e ee Meswe e 4 tM wA N O O OO * 4e O p A-'A N N A M M A A 4. 4 e 4 4e 4 e teA M A N A N N( N N -N N A A A eN N N- A A A M -A A -A D O D O n A
A A N M tse 4ei e tw q se qr w g( Meqe -s 4eee -4 .4e 4 -te 4O O U C N n e4

D i M M N N4 N A N M (V N N- N N4 A H A ,N( A g q s s 9 q -g e4e- e w e4 .4e4eA A A u O O P A Aseqree
0 0 A eA A M -A M A A M -N A A M eo q -sa M 2 4 t ge4A -N N N A -M4N A -A N N O O O A M A

O U A A M 4N N N A N- N N A A n M M A M A e4e4e- 4 s tel(g(M( ( ( M A n A M A G oe4 -o 4
A M4 A N A M M A4 A M A A 4 -t q -I eA N N w M- A4 N $ -oa M M(Me~ ( M M M A A A A M A O O 4

N A A -H M A N M- N A A M A 1 N n N n A M A A N A O U A M ne4 M ( (M(M 9 N es d e we O O Oree eeeqe w 4 - e 4 n (MNege e 4 q e4,4eA M M N N ( Cu(M e e .4 ( ( 9 r t e
w AO A N4 A N- M w- A A -N A M A N M eqele-aesen g M N N N N N N2e- 4 4e. see e 4 -e 4 t M e' e4 A N A A- M A -N N N M N N A A A -N A A M M A 4 tvM M N N N N N N N N N N w A -M M A A-oes w wee-8 M N N N- etwe etM -NeN A M A O n M H A N A A A A A A N N N N N N N N N -N Nweeq -swe e e **ese-te-are

0 0 0 0 A- A A M A A N N N A M A e.e M ( e4 e , et (M N M A -N N N N N N N N M A N N N N Mw v e e e w 9 ei e e 4 t -
O O O A- M4 A M M n M M -M -A A IV N A M A N N N N N NNNN N A M A A M A M A M M M 4 e e e4e4 4 9 r wee~ 24e4 q -4 -s -e N e .N h N N N N Nqe- t9 e qe4e8e4 4e 4 q9 e8e 4 4e e 4e 9 8w e 694e ee4e e

U O A NO O A A N A N N N N N A N N N N N- A M A A A Q e90e e e e 9 94e 0 4 q0- 4 4v8e eeese 9 1 4 4e- e t ee- e 4e4e e8esr e st O IV N A A A A A A A A A A A. M- A A A N M Mowee ee e w .8e Q e w eese e ' e n ee e e 4e e 4 ee e -4 e e @e4e e 4rQe -8eQ see 494e8
O O A M D O M A A A A A A4 - N -A,. A N A A A 4A A A A M A A4 -A A- A A A4 A- A4 A A A A N M4 M A A4eqe- 94e. w e ene4e- e e. ea -o O e8 -804

O O G O d U d 0 0 4 J N A A H AO A N -M M A A AMA N N w N -N -N M A A- M A A N M A M A A M M N M- n- N M C Oe e4et d -i 4 - at 4 z-_dM d. a l
0 IO O 0 0O D O O O O 0 0 0 0 M A M A M M M A A M w A A A A A A A A A A A M A A A A A M M A A A " A A A A A M A A A" A A A A A* A A N A N A A M A* 4 e** e es 94

- p 0 U O O C 0 0 0 0 0 U 0 0 0 0 0 0 0 M A A A A A M A M N M O O w A n -A M A A A- M A A A A- M A' A M A A A A A M A O240494 24 -8e4*"8e- 9494e494 4 "0 4 4 4 9 08 4 e 8 e4e" O O 6> O
O O U O D D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 M A A M M n A A A M A A" A O O A M " A A A A A A A A A A A A A A w M M N A A" A" A A A A A A A A O * "8 '* 4 04***e"0 4 e4 e4 * **e4 i ** O O O C 94

O U 0 0 0 0 0 0 0 0 00 0 0 0000 0 M M A A A A M M A M A M e4M M O A A A A A A. A A A M A A M M N A M A A A M M A A A A A -M 0 0 M M A A A e 4 el e ete4 O O ele4
OJ U O n 0 0 U 0 0 0O C U 0 0 0 - n A M A 4A A A -A ' A A A A A A A A A A A A A- A A A A M r< A f1 A A 4 e e4 e-o -e e es A A -94 4 A 11 .)1 O O O O # 9 1 A M A A A A N A N" A A A A M r i "M OP ~e e49 9 0 4 t 4e4e 4e404 9 e9 4e@ 949 e8 ' e #

D OO OO OO 00 O O DO O O A AAA A A-A AAA A A A A A N N A N A A M A AAA M A M A A M A M A A A A M A M A M A MM A A A A M A M M A A A M M A AMA A O O U 0
O p 0 0 t -l n- e N A A A A M M M H N A- e e4 N M A N A A A ANN AMA A M N A A A A A A-N A ArA N A A M A A A A M M A M M-A O O O O U M A A

S O MO - M M- A A A -A M M M A H AMA-AA AAA A A A A M M A A A A A A A A M A M O O 0 0 0 0 0 0e"0 90 4 "" 94en O OO OO OO O- U M A M M A M A A N -M A A A M M M A M A M M A A M M M- M A A M A- A M M M N A A O 0 0 0 0" 0 0 0' N M 90e"8e'i '4 'i 0 0 0 0 00 O O O
O D OO OO N wee49 n OOOO A A M AAA A A A A A A n 4 N N N N MA MM AN A e49|e 4 " *e * 4e A A A 04 0 0 0 0 0 0 0 0 O

S O b OO CO Ne s - n N e8 ee - 4 iNO u0 A AAA AAAA NNNN NN 9 M A4 A A A A A A A A A A M A" M O e e' "" etO O O O O U 0 0 N N N N N M M M A M A A A M A M A A O O O U 0" 0 0 0 00 4 '' * i e e ede4e4 d * ** 0 9 *
U OOO OOO wt OO OOO DU00 JO MAMMA O O O A M M M M M A" M M A A A A A N N " N "C', M A A A A A AAA ' M N N M 'N " O '' O O O O

M A M A A A A A M N M A O O A A A A O O- O" O O O O4 ' O a 0i 4 e "0 ** 4 'i O e "" e e e e O 0 0 D O O J O C O O N M QM M A A A 0 0 0 0 M ' N A A M M A A M "A 'M" M M 9 04 9"| e'l ** "0 N N "N*" e' 'N 14'
0 0 0 0 0 0 0 0 O O N A A A A A 0 0 0 0 N N " A A A M A A M A A N N N N N N AMA M O A A A A A A M A A M" M M O O O O O -O O- p- 0 0 O OO O OO O OO O -
D cc 0 0 0 0 0 O O O M M M 0 0 0 0 0 H N N N A M A A N N N N N CIA M- A A A O A A" A A A A A A A M A A w M 0 0 0 0 O O O OO O O
OOOD O 0 0 0 O n A O A 0 0 00 0 0 0 M N H -A M M A w N N N M A A A O M A A M A A A A A4 A M A M M 0 0 0 O DC
O On 0 0 0 0 0 ccO M D O 0 00 0 0 0 0 A AA"M A -A A AAA M N N A A - M 0 0 A M A M A A M A 0 0 D

U U O Op J p NU :>U U D U U J i>O OUJO U A M M ' H M M A A A M N A M A A A A O O A 4 ee es N A A M M O O D OU
O O O JO OOOOOO O000 0 00 000O OOC O 9 40 4e " se eO O DO 00 AA NN AA AA AM AN AA M M A 0 AA AM A O p 0 0 0 0 0 D 0O O O O O U 00 U 0 0J D 00 0 0 00"0 0 0 0 AM M "y A"A A MA M M A A A MA-0 0 AA M A A 0 00 0 0 00 0'

- O O OO O U J .0 0O O O 0 0 0 0 0 0 0 0 A A A N N A M M A A A M"A A A " M M M'O A'A A'A A A A A 0 0 0 0 0 0 0 0
O Dp J o D 0 O O U C0 0 0 0 0O M A M ry y AM A M M - M AA4 MAA AA-A M-A M A- A M A A-A A O O O O O O O O O O O O U O D U 0 0 0O p 0O O p 0 0 0 M M A r N N N A A M A M M MAMMA N A A A M M A AAA AAA A M A O O O O U*0 0 0 0 0 0

- U-c J J O O O 0 0 OO NO AO A N N N A M A A 'A AA- A AAA MAA 'A A 4 e eA A A A " A A0 0 0 00"0 0 O O O b P 0 0 O O 0 0 A M A M A A n A M ̂ A A N M- A M A A M M O " O O p p p e'4 F e'Q 4 O O
O n OCO n n DO O n d 9 M M N M- A H M M M M A *'N A N M A" M O O "n ,O P e O g
O U 0 0 0 ] 0 0 00 0 0 O N M w A N N M 4A M M H -M 4 M MAA -A 4 @ et O O UO

- 0 Up 00 0 O A OM M A A N A M N A O -A A N A A M A 0 0 0 0 0 0 0 A M494 ei e4e4 0
0 0 O 0 0 0 O O O O O O O A M -A A A M A M A A M A A M M w A M M M 0 0 Oe4 e 99 e4 re
U O D L J D O U 0 O U ' O2 4e -Qi94OO w MA M M M A A M AA AA "A A A A O M4* * d n O P n O O O OOO OUO O O A A A A A A A M- A A A M A M M A M M AAA M O 0 00 0 0 Oel "a 4 e ei
O O O O O U O O O O O O M A M M A A M M A A " M M M A M .A A A M 4 A N A M A Oe-8eq e e- e4

- O O O O O JO O O O 0 0 0 0 0 0 AO AAA M A M M M O A A M" A M A A M A A M A A A A O -O
SOO O O O O O 0 0 00 0 0 O O O i OOO OOO ' A M M N A A A " M A A M M ' A A A'A M'M A O O U U 0 0 0 O O O 0 0O 0 0 O O e4e' r e O OO MMA N ANO M A A -A.- ANN A A "4O O e t "

n J n OOO OO o d w OO 0 O O A A AA M A A" A" A M M ' A A*4 . A A A A p 0e eqr-e94
S O O O n 0 0 0 n U O O M M A M A A M AAA-A A 4M - M N M- AM A A OO 4e s

O O J LC u 0 0O 0 ] O U p "0 0 A "A A AA A A A N -M "n M M -A M " A A A n M N " Aei "' O O O p O U J f O J -O IJ O O U O A M A A M N J O M A A A N M M A A 0 0 O M A M M ed e4
O U O D O O n 0 0 U O 0 0- O O D O D DO O U M O H A "O O O O -A A M- M A A Ne4 A 0 0 0 p 0" 0 A A A M M "A
A O U O O U4O U C] -0 0 n O UO p ' n 0 0 0 0 M A U 0 0 0 0 A A A" A A O UO O L n "n u s t "4e

O U O n O J O O -O U4 G O P U U O O O O O O D U O -U U O D" O 0 0 0 -M A M A A N M 0 0 0 U A' A "A M Me4 e +4 i 'AUUnnO U O nO n O O0 OU p U L C O p 0 M A N M O O (> 0 0 0 n M A * 4 0 0 M" A4 s e wee.8e4 4 e we
- U UO DU DU O O O O U J Ue4e e O L 0 0 0 A N$ U O U O O A A" M A A AM A A *O O O A AAA w A

" J O O D O UUO O O U J O -O O- D O O M A A M A M A A M A A A A 0 0 0 4 M O A-M M
-+ L O C O O O O O U 0 O O U O M Ar M M MO w-M A A A A -A-M M A N O O O O N A -

) ~OOO O UUO O U i OO U AAAM UnO b 0 A A M w A A AM AAM e" 40 0 A M A

TOTAL COUNT
PSEUDO-CONTOUR MAP LISTFr PLOT LNIT - cruNT LrNN SECOND

CONTCUR TNTE-VAL =

REFERENCE CC'TCUR CTT0c )

N

25t1.Ov
50C.00

N A N H -N N N N NiN Ne ";e

N4e *v O VH 4 N N N O.r .+ P- n o O

N U O O O n 0 0 0 0 OS o e oP +o no 0 O
O0 0 0 0 0 0 0O 0

C O HN

O OU O O
o a

0 0
0 0

H M"N M N N '*
" N H" A"eN**e0

H N

N" N

H A eN N eN Ne4O Ne NN Neq

PO O

.1 t4 i N N0
u . . N N

N- NNN
N "

J O ' N N
O U O .- N N

u 0 NN

O N N NM

h-me.11msg , 1 1 11 1.11111.1 11 1 1 1 ela . .- ... ..

.. . I I I I I Inl@MMIM.I MMI I I I I I

SO O NA
O N Nwe

O O N .1re

O O 4 N**O O O se4 *esA .
O O O eeee,4,g'a O '

J N N . . . N O O- ew i e ee O Ou et e4 .- .y .r.a e uoo - se e - n
. A .. . -A. e4et we e4 et ." ... .. .+ .A. .'.

r - .r -a -4 mi

0

0

0

- o

a o o 0

0 0
6O 63O OO O

O e'et**
H '4 * e Nd

N ti
O OO O OO AO O

N-4re

O OO O O00. U ccO O00 o 0 0 0 00Oo 000 0.0O O
0 O00 0 0 0
0 0 o no 0O0. 0 O

- A e- n eA A n e1 -

A ee4M Ae A n A A'A A A A A A A n4 es aA A A n A n Mn n A 'n n Ad A A' A~ie"

A A
n~

A A " O O

n" "A X 0 0

A* e A A O '9

O O
OO O

4 O O O

, A A o'
e A e4es.n * i A A An A e i t .Ai r e n net

o u
.. o *.. 0 0

0 0e0 0 i
0' 00 0w0 0u4
.u
0e0

..s
o 0 0 e'

O O w le "
u o 9

.. :.4
Jo JJ
0 c O
O O
v '

et .y

O O w s*I
O O O eO eO *N N Nwe "*

N N Ns *0e4 N N N N N e-eH H r M re '4 N N H N

ti H " A NM 'iv4et

C

C

i C

1 C

O O O &O

AO o 0'0 0 04 4 s 6 4

A AA00

H l ~ O O O Otie" 0 O O O ON A 'A eA ."A O O O O O
N ." ."-ti ti O 

O O U 0 0 0

e-e~~ ~~ 0 0 0 0 0 0OO OO O

O O O -00O0 0

0C Co.0 0 0

0 000 0 0 0
.r w A t o 000o po

o A A A 0 0 0Q 0 0 0 0
0 s opo0
0 o A 0 0 "0 0 0

e o 0 0 0 0 o
O- -O O N N N -N

" 0 0 0 0 A A*M A A

" ' A 0 0 0 0 0
A 00 0' AA AAAt A 0 0 0 e-4 N A ti N t e As A r1 A A A N98 e w

no An N

0 0ese' o uo

n 0
u

c0 0 0 0Ouo 0 0 0
0 0 0 0 0 0U U U U OO ( UOO U

O OO O
O OO OO O

w 4 M1 N H e'N N 0 'N" N A "N dN4 N N e e4 . '1 N 4 'MN N N H sr e N N N H4 N4*N" rlN*e11

A4 e4 N N NA" A A ' N N A AMN' A4e0 ( Me
Ae Atei MAe A A A " Aa A A4'* 4A- A- A- A A ' r1-8A* A' A Ae eAd A" M d dA- A e8 4A A 'AA A A AA " A " A AA A . e"8 A N

N

N

N

N N

N N N

N N N

N 
N 

NN N N

N N N

N N N

N N (u

N N N

1 N N N

N N N

'H A A '

H N N '

H N N

V

V

V

N

M

N

N

N N

N N

N

V N N

N N

N N

N

N

N N

N N N

N N N

V N

N N

N N

N N

(Y N

N N

N N

N N

" N O O O." N N '

O" N N N N NO

N NN
."+'- "~ NN N

." .+ N N 1

N N N N N N .a .+N N N N N ""i

~ N N N N N.+ .a-
N " NN N ""

" +N NNN +
a '- N N ti .a -

N ti.a . N H" a.

u os
0 0o v uQ et
0 0 0 0 0 o uo GO

So uu OO o 0 00o Go o Ou

- o nu CDo n u O

0 OOo u (.o m o O co 00 0 O O o0000 o u o u o 0 0 0
0 Oo uuo 0 0 0 0 0 0 O0 o Go 0O
(- 0 0 0 0 0 0 c:O O O Uu uO G JO J 0 0 4 u 0 0 0O O JO O OuC . G CU O (u JO O u 0 0 0 U u

SO O O O O O O p O O G u 0O0 u
S o o u u u u u u CJ u Cv

y L 0 0 0 U U CO U 0 0 0 0OCO GO O O Ou 0O0O0 0 0 0 0O 0S O u00000O 0 0O0 0 0O 0esO , O (. O C:
(- u uo On c0 0 0 0 (o u o o Go Lo o 4 (v o 0o Oa

..

:. e 4e-......- r r
.... r4...... e9

ed 'ie'e- e8 -Q 90e' e" e ee*0

e4
H N N A 11
H N H N Ne4H -N

N N

O G N N- N N
.- t N- N N .+ .

e ti "+ t I.t N N N e- i N N N re

i ~~ NN NN NN N O U" O
0 0 U .+ N N N I NN O u If Oe o eq ie u o .r .

i - 0 (0N N N N I N u0 0 u 0 - cviu u N N"N N 1,IV N N ti O

N N N NW N N N N- N N Ne
~ N N NN N N

1 " " " * O C O 1 .1 .-1 .. o "' o u
. .. o 4 0 '
.a .. ...1 0 0

PPO

o P
u O O O

O O U O O G O O
S O [[ UG O UC" OSO a O CO U 0 0 0O

o uo 0 0 0 Oo u o o a n
no 0 0 0 O0O0 o Po O0 0O

' O - O O O J t' O U O O a2U U UOUV O UO OO O O U0 00 O O GV 0 0 0 0 O O OU C UO O O Oa' o co 0 0 0 00 0 0 0 0 0 o u
S c o o G o o u

U 1 2we e8 es we e- e8 q
.4 e eg q 4

Ne A N9
N* N4 -N

O* J O P O N e. e NN~ O QO U O O J en '1 N.+4 n n n c. o o no Oe4 r
N4 O O O O U O U N N Ne isO AO CO N N0 0 0 0 0 OUO O N U CO OO UO O .y N e e OO

O O 4 U .y H r1 H JO U
0 0 0 0 N e~ -i U 0
U O G O N N ,4O O UO N N 00 .10 0 00 H N e 0 00 00O O OO C *r N N Oo 0 0 .+ n e4 O o o u
0 0 0 0 e'"*e4* OOo Jo O0 0 0 0 .r .+ .-+ .. 0 0 0 0 00 0o u o o J P uO O CJu o 0o u Oc, o o P o c. o

u o u o 0 0O0O U o O C C O

4o 24 .4 e ... ... o O 7 7 'o o u .y4 98
n Oo ao

0 0 0 0 0 .4vo c 0 .
0 0 O0 00 0 0O O O O

(: U OO Or O UO O0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0' u Oo 0 o u u u u u Co uJ.v o 0o c o o no u o o n0 0 0 0 0 0 0 0 0 0 0 o uo O0O0 0 0 0 0 0 0 o o uco 0 0Oo u O O Oo uo uo " u uO
0 0 u u o 0o uOSO O O O O O O U

G U G 4 O0 L

. G O O

O C
O N N

nn n qn n
\ (N

N * A N N N e
n N N N N NN N N
N N N N N N N N N

e-e e-M e-4 e-e" "
O JO OO VO O
O c OOSO O u O 

O O O O O0 0 0 0 4U V 0 0 0
O O O U O O O

0 0 0 o uo 0O 0SO O l O 7 O O D U



BIRMINGHAM

0 0 0 "*ei
e4 O O w w w-a,4'4 c o .A"r et0 0 A A A " A ' ..'" et A A w 4 M eq

A A e'ie'r e"4
A A we" A" A"4w A w w A4 etA A A A A e4
A " w " A " e'

A" w' w A4 '*A A w" et '*w. e w w s .+ -4w A A A A e4A" A" w A A "|w" w" A' A" A w Aie4

0 0

- .

. A

A A
.i A

0 4 0 A "A w w w

" w A wet
A" A 4 4e'4

M ' w ' w ,t ~o

. A w A e e494et

- ..1 w .. w "@@e-Q
w w w w -a e w" w 1 M A ' oA M -O O nA w o 0

. w A A w w Ae-t.y w *w A tw AAA

. A w A Ae-a

9.i A A Aes
-, w w w Ael e4.. A A A A w 94

A 

O ti

w A

- w w " J 
4U4e-4 #9 e4 e4 4 e 99e4 "4 4 e et9 U

A4 A A A A A A A" A A A " A Ae es w

A4 O A A A- A A A A A N A H A A M1N- O 4 N A A A A A A A A 4 et N N A M1s
A4 O A A A A A A M A AA M we e4 N A M1eA- O A -A A A A A A A A A -A A re deq. w A A -A Ag

SO O A A A A M- A- A A A A AA A- A A A -A ee we
O O N4 -H A A- A A A A - A 8 eM A A N Al sewe

I O 1O A A A "- A A4 A A A A e- miO eq w geee
1 O O O A A A A$ A A A eqO A A. A A A A A A4 Ae~gO O O A A A A A 4 eA AA .

OO O AM 4AA

O QO -A A -A A A A A A -A -A A en
SO O O M etW9 4 A -T A- i1 H .- 7 Ae-4i A O O A A A -M - .A -A --- -A-M -A94 A O A A A O A A A A -M M A4 e4

i-A O O O A A A A A A A A A A A OQ egi- A O O A A A A A A we e sec A A l Oe-8~~ A A A A A A A4 A4 . A A A A 4 A A H
A A- M- ti -A A A A -A A A-e9494 -eweA' A A A A A -A .ree A -A A A -A A AO A A A- A- A A A A A A A A A A A A N A Me~gO A A A A A A A A A A A A A A A- A A -A n e4we es

O O A A A M A A A e-8A A A e eO- A A A A A- AesO o o A A4 A A A Ae4O o o A A A A A A A4 e4OO A A A A A A O 08 QO A O
O O O A A4 A 4 A A -A O A AO O A A A A A A A4 e 04we

0 0 A A A A A A A A O 4 A AQ e4
4 A A A A A A A H et O -A

A A A A A A A A e4e-0 O

BISMUTH

PSEUDO-CONTOUR MAP ITTFR TLOT LAITE - fARTS LAM WILLIENS - F.L1VALENT U

CCNTCUR INTERVAL

REFERrNCF CONTOUR (OCO)

I
.50

1.03

N" N" t" N N N N

'I " N N " Ne 0 ~iet M(" N N "N N N N N N Ne4 N N" N N N N N N N NN N N' " N ee ~ e4
N- N N N N Nee 4 .4

'N e'N N "N N O Oe" e* 'q
N- N4 N N N -9

N- N N 4 O
N N " Ne~i

A N N eqA HN
N" N" N "01 N N N'N N NN' N " N N N A N4N N. N. N N2 e4

O " N Ne4

N N
N- NN' u 4 ei-

N4 e qN' N" Ntet

N4 N O eN* O N N "N N Ned' N e4
N" Ns 4N" N NeiO O O N N -Ne4O O O N -N N Net0 0 0 0 N N N 'Ne-6

0 0 0 N N N 4N Ne-tO ' -t e0H' N N Ne4N" Nte4
N N~ireN" N N94

I N A N O NnI A w Nee -QN N n N -A w e-e e-e
N N N N N . N,.4 4 A N , ,. N 4 ,.N

I " N N A N N N N N N n NM 4 e .4 e-eI " A ''A n A n n w N- n n A n- n N -N A et N A' A n N n N n Nse4-4e4e4e4e4etn N N N A neqetv4eq.4et1 N N N A N A N sw A N A Ae es

N N N N N e4 N A A M A N An w N N A Ne4 .4
N- A N N n N N n n N N- N4es 4 4 -s -Ie4A N A N w n n N n n- N N n A w N A N N N ne e4 weN" A w N NN N A N N n N N w N N n N N N N N Net M '4 e4

N N- N e8 deA - e N n N -N N N- Ne e e; -ie4
N N ' n "'**A re'''N" N" N n N 4 n " w N N 4 - 4 n A N 4n - n N N -A" n n N N . fPMt N w N n N n "A N N N n 4 -N A N -Ne N ne4
N N N N 'Yr rl A n N n N Nwe 4 g e e eg egA N N A N- n'b*" e n M N N N N N N N,. At eq

A' N A A N e- NirM' N N N n n N r ee ~i r
Al n N w N 9 reg e n 4 N N N4 n e1 q Nte 4e ' resm1 N N N -N -Nwe e

n .r V e e n n4 N N et
r! e N qw N N N 4 4

0 w'9e4 .I.-0 e nN Nnnt
0 0 00 n w N A .w .N ..w n n N A N 4N N

O O O O O A -N w N N -A n A N 4A,. N A , N n n N 40 0 0 A N N n N A n n N n n n q e4 e4 n n N s t q

O O A N A n N N A A N N N N N A w Nq eq
O A N w N N N N N N N 

4 e4
4 U A A w q 'e N -N NwA- O w N A A N N . N N ,, N

N' A N w N N A N A A N N A Ne4 es eq
N N n w n N, w4 n A 4N N N A4 ,q ,A n ,N

I4 N N N 4N " A w A n N N 4N N -N n n1 n A N N N- N N n w N N n n A Aes 4 e41 N A w A w N A N N N- w A N N A A e4e-g 4 e$
N N N N N N N w A, N w4 w N N, ,4,w e eq
A n w N A- N n N N n n N A- N A N 4 e eq N w N~g
A N N 4n N N A n N n N A N A N -N N - N N n - N N e41 N n N N4-0e rl N A N N A M -w -N N N -N N w A Ne$ et
A N N 'AM n' w n N A N N- n n N N N N t eq e4e~i

1 NN h e I N N N n N N N N N -n N -N l e ei
A" N N n A N A q N -N -N N n n ne-
N N A A n N A N A N N N4 N q eg
N N N n N n N N- n N- w N , e- et
N4 w n A n w -o N N n N .A N -N N9 et
N N A A A N N N - N N A N N n w -Net e e4

I N w N eA N N N N -Ne e ese~ w e
1 A , N N N N -n -N -N N N N A Nr e egI N N N N N A- N N N A et eq
1 - N N -4 O N A -N -N w N NeI N w N 4 O O - w N w n N -A Ae

N N9 N N N A N N e e e1 4 ~g
I q N 4 -N N N N N N N A A N N . Nwee~ wewe ~e
I .A N w N N ,.N N ,N N4 w w N A, ,A A.A

As w w A N -w e w O OO O O O N N w N H A ** O O O O O O O O O O O O H4 N H H H N e re N H w A -w H w He

w4 eN w A- w w H -w O O O O H N H w w A O O O O O O O O e ~ 4e e 4O wwHAwA HH O N H H H w w N w
H Hw H N o e t 4 t0 0 t o HH NH o o po ::go 0 -0 o 4 ........e4e-i H4 w H w H A H N -0 0 o N w N w o '"0 0 0-0 o w w H N H N H o e4o H .1 w e-H w

Hsw se w N tw H H oo w wo 0 0 0 0 o N H o o w n N w w 4 e et O e e4e4
Hs H H H H H o o w ze- O O oo p 0 0 0 .H9 H q 4 q e es N o o .r oN N

,4 ,. ,,H H , ,4,, ,H, ,H, ,4, O 0 0,4 H w , ,.H ,. N H ,H . H H ,,H H H O H -H

w- H- H w N H H H- H- N He H- H w -He4 e O O O O -N H N i -8 er w N H w -H -w H H w Ani -Q e
H4 H H H H H H H w N H N H w H e e4 4e- O O O O -N H H H N w w N w w N w .w A w.4 -Q

Ht H O O N N N H H H Hw N ---- 4e 4eqe qe ~ se 4e4eeeqeee 4e

H- H H A N wq O w N 4 O O H H- N N. N H w e eq re O O O N s#4w H , H w H w- H 4H w N
He ,4 w4N w H H w H, O O N N w H N N N4 H n O O w 4He A H H w w N Neseq

N w H O O U4 - w- H H H N H Oe e e N H w H 4 -w H H e e w a ed eleietweet
H4 H H- H H Het e- w N O 4O O w 4 H w -H -H H -H w w w w H A N ....--------esete4 e ete- e4e- ete

,4 4 , e eq,4 el , ,4,, egeq e eg,4 q 4 ,4 e ,4 , e eqe4 t t e e4 et e4 t r e et et l e e #4el el N H H He4e4
Hg H N H w H4 HH ,HH ,w w , H w N H H H ..,.. . .g ,N H H N eH N ,w, ,, N H 4 H,4 H 4 H w, w H He e w H , Ae
wg w ,w N H H N H,4 .. H H e H H H Heq N w w ,.4 Hqe.. H H H H gH,.H H H, H H N e H N H H w H N H N A
H H H H H H H H H H N H H H w w H- H H H H H H w -H H Hes s eqer t O ce
Ht H H N H H H H H- w- H- H H H H w H H A N H H4 . H- U y H -H q e et e ese- e- e4et
H. H H4 w H H H H N H N H4 w N H w H H N H N w H H H H H4e- e eseqeg 4 t e1 ~ge.1eqed s -4

w- N H w H H H H4 H N N w H H H A H H H H N N H H H H w H w -A H H H He e4 t e M -e 4 -e- ete-6
H N w H H H H w H H H H H H- H w H -H H H H He reM -0 ~iemee4ed q q e 9 e O H H w Hr H H H H H w- H- Hn 4 e e w~ N g H H H H H H H H H N H H w N H -H H H w H N H H H H N N et e O O H H H H H H H w w w N Ht es

,4 ,H eHH ..H H , , M H w H H H H , e H,4 e H, H H H U O,. ,H e , A ,N ,H H w H N ,
N4 H w H w w H H H H w, N w N ,4 N H H H H w H H w H weq H H e.H, H H w H

w H H , H H H ,H w N H H H 4 H, H H H N w ,. H H H , N , H H H ,4, H ,4,N H H w4

N H H N H H N H N H N H w.. H H H H H w ... M H Hd 4 e M eqetM .. M e4eqe4d 4 t t s q -4eiet

H N w N N N H H H H H w eH H w w H N H w H H H H H N N N 4Ng q g 4 e es 4 t g e . e e e~ e e e ere- eg -i

H H H H H H 4H H H H N H H N4 H .H H w ,H, H H H H H 4H He H H H w H H .H 4 e ,H 4H H A He,, 4 , e4,4 4 e .4e-owe

N H w w H .N N ,4H H N H N H w eH .w H H H H w,4 H N H H, H w.4 H H H H 4H H H H H -H N w eN H~ ,4eq 4 eges g e e4
A H w H w H H A w 4 e- re w A w H -H -H w H w N H H N w N .... ... ...l e4e- ei e e r ee
, H N N H. . . . .,N ,H,4H w4 ,N ,N ,Hw 4N, H, ,MH M, ,w 4H H,4,4 4H,4, w H H,, ,4 H H
H N H H H H N N w N H w H w He H H H H H- H H ,4N N H,. w H H H H H w w H Heq e4

w w4 w, , H N .H H w H ,w H , , 4H ,H 4 H4 , ,H,4,H N ,4 w4 4H, , ,H, H 0. ,U O.I. . ..4 . . . . . .te e0e qet ~ - twe. 4 e -qr t2 -6 O O O e 4 " 4e 4 4e tw e qe s
Ht H H. H H- N w N H N N w w H H N w H H N- H eie-Ie4 et t e e e" e O O O H H H H H w w -H N -w H -H -H 4 t e e4e4
H4 H H- N e e w H - - -et -4 -- ~ 4 e- . . 4 -4.. . . . s 4.s .4 J O O O H4 -H H - H H H H H H H H#9 -ie-4,9e4

Ag H4 H HN N ,. H w N , N w ,. w N N H w , H , N , N, H , w N, O, O O H N, H,, N , ,N w H,4, H,, N4 w N N
wd H . . . . . ..es .e qe . N N N w w N w N H A w4 H H H H w w 4H H N H4 . H w N Nte~ .g e~ 9 4 4 sega .ge , ee,4,4e e e s
Hq H . . . ..I N- w w H w H -H H N H 4N- w H H w H H N w H H w w N H H w 4H N w H wet -6 4 d e4 e e e4 ese-8e-ie4e4 -4

N- A- N A H H H w w w w H H -w N H N w w H H w H N H H N H .H N N H H w4 H w H H 4w H. .A. N Ne 4es qe' -0e

wq N N H w H w H H w H -H H N N w -w H -H w H H N H H H H H N H4 N N H w N N N H H4 H H N Nq g e, ete-qe~ge4 q . e~ wee-s
Ns N N w N wN q e8e e le N w. H- H H N H N H w H . . . w w - --- ee4e4et.. e e e -- -ge e, 4e e 4e s 4. e4 e 4e .

H4 w- H H H H H H H4 H H N H H H w H -H 4H H H H N w H N H H H N w w -w w M H H H H H H , e- emie4 t e e4e-4e-ae-4e's

we H H- H N w N N N N N N w H N H N 4 we e e- .4e~ w H N H N w H w N . w H H w H H N H N . . . .4 .4 N .N 4 ~ n e te qe4eec N
H- N Hte ege4e e qM e w w w H w H weew- w N N N N e ,$w w H w w N w H w w N w H A H H N w4 4 4 M H H N w w N e$ wi 4 e e4e
H4 H N N w .... . H H H H4 H w w w ---- --- --e- e4 ~s - N 4 4w w H- H w we O s enw w N N .. .. .... ... H -sw- H H He
ws N H H H N H N .H H w w ,H w w4 H w w N . .. .4 et.g 4 e ...q 4. w A w A N ,..... 4 g e ,4,4ese e e e .g .e... M N N N NHw NN N w HNw N HO . .. . .

. . . . e . . . . . . .,. .4 H H H - - - -- e -. - - - - ~ eegme, ,g g,4w , e ~s e e eeeq, e e e ew N H H A w N H w w H w H M H w N w N Hw --- -- M N N N N - -- e4e~ e e e w e ee - e t --- 4e w e
w N w w H N N -- 4-4 ... es , .. . . ...... .. . w,4 w w H N w H H N 4e4 g 4 e e eeew w e4
w HN N wN N w H H w N N N N N N H Aw H w N N M Nw N N , 4 e t 9 w 4e s, . , . 4 9 e, .4 M e, e . t ,w H , w w A NN w I N wH w HH Hw HN w H w H A N N e e e e e n e~ w e , sw w H sw sw N w w

w N H w. w ew N H N4 N N eee. 4 ~ , ,geq , oOw w w w N NN H w Nw Aw

He N N H H H ww e QO O w , H H H A N H "1 w H H N s a N H w N N N 4H N -N N

M0 w N A N w 0 00 0 0 w H H w ON w w A N N N N N N e 9 em esw N w N N A4 -leee4weel
w4 H N H A w L) O Y 0 0 w H4 .w w N w H H w N H w4 w N II4 /1 N N A , H N w 4N N 4H

N H w 4 N o 0 o -N --H -H -- e 04 M --- N -w H N 1 N N N N N N I I N N N N N w H wM
N N N H e H H - w H w w H H H A H w e e494e4 e-8wewe N NN NN N N N N N N w N N w
N4 N A M -w A A N N A A A M w H N -w H N N A e v4 .we N N N N N N N N N N N N N N O

N~ w- w H Hr N N A H w w N M N A N H N N N N N 94 e4 N N N N N N N N N N N N O H49 98 20 C
H- N H- N H H H w H A n . eee- w New e ee w w N H H w H N # r wee4 NN N N N N N N N N N N N w w H H- ccw w w e
H4 w N w4 w H N N 4re -ow N A w H 4A w 4 e w A w H -;w N N 9ww w A N A A N N N N N N N N-N N w -A wA A M A A

. N N H N w- H N N N N N Oe e 4 4ene e 4e4ee 494w 9 4 e94 N N 4 - 9 4 4940 ee Q
A- Ne w H H N w- N w A He e4we # e w e e 4 4e94 w NN HHH NN NA NH w N N N A w H H H N N M w O Ne4 e 4 s
H4 w N - w H A A N - A A4 N N- N A w H w H H w w w w A A w A N-H N A AN A .I N NN e 49 - se84 4e8e 4 e8 N M N e O
Ne N w w w wH w H NH AN AA HN wN-NN w w w N A N N w A -w w N e e e ese4e4esw A N w N- 9 w # e 4 Q s w w N A A M w 0 q oN4 A N N -N N w- H A H A N N A H 4 94 N w w H w M w A A -w A .I A A w N .t A w A A A H A N A M O 4 e4e4 94we C
N4 N N w N w H w w N w H w H H A w w A N N N A N N e4 0 e4 9 we 4 e- w H e w N N A N A e4w 0 0 A O8 w- N H w N H N H H .N w w H H H H N H- w A w H H A A- H H H t wewe e M e wN O O O O Mn H H N H H H N N H rN w w A H A M H 9 e~ eswew H H H M sw H N sw 0 0 0 0
w- H w H H w H -H00 e e e w N 4 O w- N4 H H 4N 4N A N O O w- N A w O N A re N N - N N N A N N H -w, M N H eo N w sw N -M o H- w H- N O O O w- H - H H N-N N N -w w w N A we98 N N w w- A A N N N v4w A N A w O O0 Q
N- H H N N N w w w8 e- w H A 4ese N N .M 4A A N N A H N N A A H w- w N -N N O p4e4 e Q Q
" 8 N N N N H- w N N N N 04 N N N N N w N N- N w 8 N H 942 A N -N A N A w m -N O O
/. N N w w w w N A A N w w A A w N N H w w A N N- N4 N N H" w A A A. A A N N4 N A O O O O4 e 94e4 Q Q O
w4 H H w N N N N H N M w N -w H H N H w H H H H H N w wte4 +9 et e M e w N w ww 4Aw N- N e e '0OO U O O O
ws w- w w N H w H N w N w H N-$ -4 e w w N4 w A- w A H N w H " A -w " A w N -H A N - A N N N H N A M 0 0 0 0 0
w9 H- H w M N w" w M w N H" w N A H A w w A N4 w A "A w N H N N w H w "N -N A A M w A A N H N A H O O O O 0 0 "e4 9 we OO Q Q Q
w N H w w H N H N H w H N N N M w w N- N N w N e4et 94e4 eA w H N N N N w 4 Nw A G "0e4v4 N N 4e404w N -A A N 0 0 0 0 0 0 0 0

N4 H H4 w H H H N H N N w H4 H - N w H w N w N 4 H w w H H N N w H N A A w H -N - H w N N H -H N -H N 0 0 0 4 0 0 0 0 0 0O
N4 H H w w w N N N 4 N 4 w4 w N w w N w N w A w N H w w N w H M A N N- A -H A w H w w N H A N A- N O O -O O O O O 0 -0 O O O O O Q
wq H N H w N H w H H w- H H N H w N A4 A N w N A N N w H w .w -w N - A H w N w -H N M -w N H N4 N H N 0 0 0 0 0 0 0 0 0 0 O
H N N H N H H re N H we w N w H H H H H H H- w w N A N N H N 4e4 e e4e-ame N A w H w 4 O o O O O O Q O
H- H w H H H- H H H -N -N A N w- N- w N H N w 4 e ens O H H N A H N H w w w w ei 4 O o 0 O O O O O H- w w H w -H H H -w N w -N H H 4 e w we O w H H A N N N N O N H N 0 0 0 0 O O w H H H - H H w A 8 e4 00 N -w- H w w A N N w " N A w H -N A w N 4 O O O A" w 0 0 0 0O H- N N N w N H w -N w -N A N N w N H w w -w N N w N w H w N 4 t 94e-6M~te-8 O O O O N e O O O O O w- H w H H H w- H N w H H N H H H H H H H -H H -N H N " H ied 4 e e4etw H O oVO 0 H H N H Ne e w H N N N N N- H H H H H H H w H 4 ew -O O O N H -N H -M N w N4 H w H H - w N H N- 4 04 O N e4

O w H H H N w N N 4 N N N N N N H 0 0 H w N M w O N H 9 e4 =4 e4
*' O w H H H H H "w H H H H N O O H H " H H H H H ' H O N w H H w"e'8 ee

O O A H w w" H w- H H H H H H- H H H H w -w w N N - w -H O -N M N w"4e"4 4 04 O O H H H N N H H N w w4 w H H -H O H 4H w w w ed 4 v4w w H O H w4e'4
0 0 O O ---4 ----- et - . .. 0 0 0 H w -N N H N w N H w 4 4 4 O O O O O N w99

O O cc H H H N w H H -A H H 0 0 0 ........... 0 0 0 0 O H 4H4 4 O O O e e4 S O "O O H w H H -w N H 0 0 0 0 N H w N 4 N N H w w w 4 O O O p 0 0 0 -N H4 S O O p H -H H H N H N H w N- 4 24 O O O O w H H H- H H H H 4 ee O O O O O H w H
O N w- N N A w H N N 9e- ei e O OO n 0 0 0 w H -w H4H H w "w H O O O O N N H -Ne4

H4 H w w H emw H H A H N H H J U l O O H H H H H -A N C+ "4 O O N H w -
w H w H H H H H N w w w w w H N N H H H w w w H- O- O O -N wl 4 wa O O O ete-4
.N H -H H w - w - A w w N4 H N w w N w m A- N N t.4 e etw N H w w N N 4 0 0N w enH 4 H N N N H H- w H H M H w H w H H H H w w H w He H H H H Nwee4 e et l wee-
.H H H H H N N H H H set w sw N wH -H N Hw w w H H eesw .4 eele e 4 t w w -se
f 4 w -H H w N - H -w H H H4 H N H N N H w w w N N H4 N 4 w w H 4H w N N -w H N H H -w H e v4
w- H N w H A N- H w w H N- H4 H w- w H- H H w H H- H H N N N w w H H H H 4N H -H - H H H w H e e-4r; e e4
Y 4 H H w H H .H H H N H H H N H H H H w H H- N H H 4 ed e w N N e g 4ese e w H H H H we -qeee4e eqe4ei ee4e
w H H H H -H H H w H H H H H N N w H w H w H H H H H H H H H H- , e e w- w e ee e , e w w ei e e 9 + e e eo -teq#4es H N- H H H w H H H H H H w w H e Me4e4 s n e m w w H N H w H H H N - N w H - H H w de w- H - N H w H H H H H H q e wew
Hi H w w A w N e N H H H H A N w H H e 'ev e tw H H H H H H N N H H N H -N H H ..... H H 4 H N w H H N w H N He
H H- H H w H " w -N H H N H H H N N N- w w w- w H H H w M w4 H w w H -H w " N H -N w N w H H wesel 4 ete4 i a e e es

H H H H H H H H w- H H N N H -A H -N H -w H H -H H H N H H H H H -H 4 e w v4e4 d -4 -4 t ete4 se
H N N N H -H H H H H N H w H H H N H- H4 N H H N N ''w -H H -H H H -w- O-4 -6e-eei -4 ete4 -e

H- H H N N H H4 w H- e e e e et 4 t 4M C U w H "e s - e e t 4
H H e Mw H H H H H H 0 0 H 4H H H H H 4 e-4e4 9 e et w 2 e r n es e 4 4 e e 4eto HHH w 00 0 0o H H H H et w H w H H- H4 4 M eto ' 0 0 0- N H H w He w H H 4 O o 0 0 0 0 o po w H -H H H w -H H Hetet s t -Iet

0 0 0 w H H H -H 4H o c o 0 0 0 o u O O oO -0 0 o -H H N -w w H H e ete-6e-0
u o (aOO - - e t OO Oo o HH H o o co uunn o no no H H we - e0ete e 40 0 0 0 c"'.o o OOO re e u OOOO H HOH u u 0 0 0 o-c o o 'e 0 0 0 o H H H

n OO Oo 0000 000o Yo 0 0 0 0 0 O0 0 0 0- 0 0 H w H H -H w e4 q M0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0- N H H** * e4 4 et
U 0 0 CJ O O O U O O O O 0 UO tO O V C+ p lMreMe r 4

OU OO U O O c' O CO UO O O J G Us 4 4 sC: 0 O O U G O O O O O O O 4 -Jouo00o u u H H ieses. we e V C' O S O UUO O H H H- e *e4- 4 te e q
O OU cO O U O U el n O U e e e 4v 4''e 4 N v 4
0 0 0 0 0 0 0 0 0 O O O O O w H H e O O - N w H - H ete-v4 N N e
D O O U 000 0CO O O C O H H H H4 H e O O w H we- H H "+ H H n es N N -

5 n G O g)O C C O U ( UO O N N -8e4 C C -U H H (y e s N n -f" 0 0 0 0 0 0O0 0 U O C% O H H H H C H N H r we N H NO J G 0 0 0 0 0 O O O O w H w H w N
OV O O O O O c-c, r w w eU OOO O O O U H H rew --

n v O O O O iO O H - w N N He4v4re OOOO e *e l OO p u 0 H H H U 0 0 N H Hree
eq O u O C He e -eea - O O G - lr e ee N H H4e et t

A A A AtA A "A A A4w A A -Aen
.A ,A A4 A=4
A A A Ae4., A4 e 4A4 A4 etM-A A A

Ai O OA O O O
A A4 O O OAi A O OAq ,AA
A A- A AetA4 A As -Ae A A A A es

. A Am O
Aq A A- ONt A A A
Ai A A Ae~Aq A A Ae-A4 A A Ae4
,A e. A Ae

A- A t. A- A A

n .+e
A A

A AAA A A A A
A A A -1 4AA AMA

A 4AA

A4 .4 A A 4 4

A4 A A A A 4 A0 e
A4 A- A $A A A Ae
Nq A A AA4 A
A4 A A AA A
At A A AA A
A4 M M AA A-A A - AA ANt A r1 A AA~ A A A Me~ w
A4 A A A Ae4 4A~ A A~ e4qe ~

A~ N rw e1 A H
Ag A A N A4 ~gA~ A A A -A
A4 A H , A Ae M A A A- AA H A A . A
,A eA eA .. eH

A A N A A A es
A M A A A4 AsA A H Aeswe

,4 A Ae
A4 A Me ee4 . . e
A4 A N e099e
A A A,. A 

eg A M A Awee4A Ag ewee
A- A 

e s

e o 0 0
o e ooe
o e o e40 0 40

SO O O Aw w .+n w w O O*
O O n A n A w w O O O
O O A A A A" A A " 0
p A w w A e e t 9 ete4 O O e-

n e e d se' I n" A "n eie" "4e

Ns A4 w A w w - A A A O O 4O -w A . . . . . A*MMw 4ese 4e te ' O<

A w n A A etetet O "+ n A <4e4W e " e'"ie 4 -eie n A w A 'e w tei O " n ""w w n w w " A" w"' "" w "A*A * O <"es "

A- w ' A A w w w .11'' w A e4"tM P se t O ,w A -sw ww A w ee 4ete ~ q O
A w A eq O O A A Ae 4 O A w A w
Aw w A A A -n w O O

0 A" w O.+ ntet=" * retet w A A n w n n A o Ge4 "4 4 e
A w n w A A A n A n o e 0 0 0 "A nede-I w- A4 n n A w n w n- n w- A- A A A - A 0 0 0 t 4 OO O o u ea - .w. .1 4 A n 4w A A w n A w -n A A n qe-i 4 eo o n a -0es

) G J G w A A w w n A A s e e4 n A w A 0 0 O OO w A A N O Uo A A w n A A 
-n A w A A A u 0 0 t e e O O O -0 N O O O n A w w e e4w A -A w A 4w-A A A A 0 0 0 0 0 t N

O -4 n A 4 A A n w A n -w A n A e 0 0 0 0 A AO NOet
0 0 A A n A N1 N N n 

* l 9 r s aQ n A A A 4 "4 O O O O " A n N N N w w 0 0 e e e e e e 0 e e O O O w wq n n n ne n n w e eset et etwe O O J O O Aq A A w N N N N n A w w A n w w A A4 4 e4 e4 e O O O O A-
, A n. n .w A A n A A w 4e e q de4e ee OO O O O t N

A4 A w w A A A 
- w A - n w w eq- t -n w w w n A O O O A- N Aq n w A A .-1 n A w A w- w- w w A A A4e-4e'i t e O O O 4 N

w4 w A A A -- - - - - - - --- e4weeteq 4 6 q - - - -4e O O O --s 4 0 w wle - e te 4 - 4e -ie 4e e te 9 " le
w n w -A .A A A A w w w A A A 

-o q eqO O A w A A A A A w A A w A w A N N N N N 
-0 a4 e4O O O O -A A A -A n A n4 A A A At - 2 e -02 e O JO U N "N N N N s e e

n n A w A- wee4e4esenw 0 0 U 0 u 0 0 O O w A A A Ae4 e c
A n A A , N N .N N , e OO OO O 0 0 0 0 0 O w N N N

A4 A w w A A w w w- vl O O O A A4 w A "A A n w 2
w n, w A A4 O A A A A A n we M -4 s e

e e ' e w A' A" A w w Aed 'ee" .E "
n4 A A- A w" A A w w A A A A 4 e4 e0 "A " w" w' N" N' N N"" N" N N -N w A N N N N N A A A w A A "Ne' N N 'NU"*** ei e

w A A A e4O .- A w n we A A" A w w w A ' etA"
w A 4 O O n n A A e4w A A A " A A " e w
A w OO O U w A e4 O A .ew w A A A w A Ae4

e4 O e OOO A A 0 U N N O w 4A w N "N N N N N ' N 4
N N N w A e O O G OO w A w A A w A A A A e"
y A A w w 4 t O o 0 O O O w A A 4A A w - w w w A A w e~

0 4 4tOO O V A A w eA - A - A A M 4M 9 e- O
y A4 A AO O O A A " w A A w A w w e" ee ei
y A A N. A4 w O O O O A A A A w A A A A A Aei s'
"! A A -w A w A e4 O O A M- enw A A M "A A A *O
y w A - A A A 4 O O - w- A4 w A - A A 4 N w -

V O A e sv4eA A A w -A A w- Ot O O w- w M sw O A N A w N N N e4
e- qO O w A w 0 9w w A- 4 '

y w4 A A 0 0 we w A A 4w O w-A H A H A A

y4 w A A t w N N N A - rew O w- w A A A w '! A - A A A wee48A
V w w A A ,.A A eesweet9esw A O A w r1 A w w A w A A w a w w A A A w w A A es w A 4 4 O w A w A A A A A -A A -w v

M A A w A n A A A4 A w -ees -o..ee- O w N N w A w A w A e4 e r
A .. A A A A w A w A A A A 4A Ae.e M we rem' wee. O A" N N N w A 'A A A A 4 w

q w4 A4 w A A w. w A A A Ae w A A A 4 A s w A "9w A A N N A wewew A w w "
w w A w A, w w A A ww ~qeqe- , e eg 4 ~ w A A w -w A w A A w '

A A A A A A A A ee e 9 OO wew A w N N N A N A A w AAA
J A M A A w w A M w N A 0 o u 6 H ' ..! A .+ A N O O A N A A A M A A N A 0 e4o o 0 0 A N-M N N N H
O O O O A A A A N N A 0 0 0 0 w N A N H N4 ;4e4 e N N r e
0 . .. . A0 c w A N- w N-8er ee- 4 " N N N 4e

O O A N A A A w 4 A A A A -A 0 0" 0 0 w A N euN '! A A A A w A A A A A w A O O O Al A A A NN N N - ef - ."! N A -A A A A w O e"8 e4 4i A A PI N N N N N A Aw
N A w A M A A cc 4 Q o A 4A A A A 0 NN N N N N A- w w0. A N N A A8 O O A se4 M .! N1)1 N N ftft N N .+Awe
. . w N AA A O eA -A A A -A NNN N N N N N N A. w A ."! A A cc O w A A - A w N N N N N N N-A AH A A A 0 0 A A 04 e4 -w w NN N N N N N N N N N

.! . A A A A A A s 94 N N N N N N N N A N CUN
A A A w w A A A -A A e e8 9 ete4N N yN N N A A w N N N N

A w w A w A A w w A w A A w 4 "$et NN NM N N A4 e" N N N N
A A A A A A A A A A we e4N N w A w A A A #4 N N N N D A A -A A A A A A A A w A A A A 404 94 N N N N

O O w- A A A A A A" A 94 N N w A A A A w A A" A w w Ae4 et e
A A A "A A A A w 4 e4 N N N A A A w A' A A A N ' w ..! A A ' N N A w e4 e
w A A. A w A w4 n e4 N N 1V 4 A A N A -A -A A w -A A 4w w A w A w A e

A A A w A A A A w w e0 e4 N N N A A A A A A A "w A A A A w w w94 @ O A A A A A A M A A A 4 we N ""0"0 A w A' A A A A " N A N N Net 4 0 O O A A w A A A w A A- w e4 w ei 94 w$ A A A A w A A8 e e e O A w A. A w A M A w w A w A A e8 M w e-er4 w w A A A A A A -N N l e e-
A9 A- A w w A A w A A w w A A A w w A n4 4 e4 tr$4 "w A w A A A A w" A A A 9 "

eq w A w A n w A A A w A A A A w A e e4 we N N w A A A4 9 w A A 4 A A w A A A A - w w A A A- .q 4 w4 A A 4etWMN N N N w A AA N N N N N A w A A A w- n Ar e4e4 A w 94e40% AAA l NN N N w A A cc ON No A A w A A- wA A w A A M w A A A we 4r -4 e 4e ne*N N N N N A A l o o O -N N
O Q w A w A A w A A A A w A w 

-A A 111V 4 (WMN N N N A w 4 O O 00 A A A w A A w A w A w- w w w A A N Neq 94 et N M N N w O O O A Fl
w- A -A A A A N N N N A w A A w e4 en N N N e w A cc O O w N M Mw A A A A w A w A A A N 4 "| (MN A Ae O O O O 4 N M

w4 A w w- N N N N N N N 4 e (MN e O O O h h A A A w w A A A A w e" 948-0 N N 'A nw'' O OA" A A A A A A A A A A A -t e e4 N A A A w " 0 0 O O
A w w A A A A n 4 A A w t 4 e8 eA wr A" w eet O O O O O U
A A4 w A A w A A w !J 0 0 0 4 s w O O OOU N 17

Am A A A A A A n w A A A n A A A A- A 0 0 0 e e4 -0 OO ON I)
n A AwA AAAw A t9 4 e e 4e 9r 9 te ' 4 O A (Y I) M

w w- Aed eq e O A A- n w A A w **AA A A A n' Ua MN M h0
A w w A A w A A e ere4es * e - A w G Aet e O 17

-A A4 A w A A A w- A4 w w ne0 rt4 e- e w N N O GO O O O A
A A A- A A" A- A A n A- A 4 t e e e- e eMI n w w A A $ w Aet O OO O Cn O V N
w w w A A w A A .1 1 -A w A A e4e s t 4 esp4et w A A - A ele4 O V 0 0 0 -n-w A A A A A A A A A A A A ese4 .e.-Y" w A w A. A C e aeq O O O OO e
A reA A - A A A A A eA -A -w 4w se-4 t e e-N N N N N v O O

w A sw w w n e q ee qreae 4 O O
A- w 4e4e e n w A A A"4e e r

OO V n w w N -n A w uV wA nU nA N N n H n A n w .we e e C: A tw n w A wM e-
O a w n n et N N A4 4n n A 4 w n aetr4 O O w A- n e e

G n w w N N e GaMe eee 4e' O e te 4V U O -w A N u- A ne '- 4e0 - e ne e4M e
0 0 4 fe t q N e e Je4e t w O A nU w n O *O O w w A n n A G 4 4 4 e w OO n A A 4 O O O O n w- A n eteie e etet OO O r -t O O C n w U4e4e- qe 4e4r - ' O u .. 4 9
O O C O 0 0 0 04 ne # -4e O O O 't e e4
O O O C n e sw * e w 4 t 00ete tM O A4 ete
0 O 0 w A A A A n 4 4 * etA w e 4 tA tP9 * * * O O O A .w+ Ae q 4e 4 4e 4 4 e 4 t844 4e i e aeJ A n n n n n n 4 A e e wea e n n n e4 A w n ntv4e Me4e N N

n w n A A A n n A n n n n e e e4 -4 -tese4e4ei N N G A A A A A A A A n ns 4 e e e e w w N N w nen . n ne <V- e 4 d ietw * t dete r N N N N tV N N N N N
4 4 n e e 4 4A A 4 .y - A w4e" r t O G * NNN to N N N N N N N N r)M

OQ n n A n 
* MM n n G U G OO MN M IN N N N N N N N N N /)N O A n A w w n w A A w e4 4 e e1 C O (VV\ I.) N N NN N ( N N N N I.

c. A e eese 4 ee n w n V NI (\ Ii N N N fJ N N I.'tW ee e tar e 4ae n O e DM N NN N 1^ I. n w nN n A nN NNN N N N .-. NA n e 4r w n w - r N N N r N N NNN N N N N Ne"'" Nlesree N N NM N N cvV N N N e i r N N
w w w 0 -0 -0 -N N OO ON N M N N ei r s e ~ A w w A A 0 0 0 0 p 4 0 0 w e4N & M N N N n n n e e4e qe4e w A e4 OO O G U O U MI .. 1. 17 I M - n A n e

:
:e4-8

en
..-8.4

..e

.4. .

. .

e 4 4e e 4.. e4e4eqe499.4 e-4

SN N NI N N N N N 11NN N N N NN / aN N hN M N NI N NI N N N A A Aeq
1 ti Aw e4

A Ae4
1 A A A A,4Ie A A A A Aes

I4 A A A A4 A14 A A A A Ar
1- A A A AgI4 A A A Ae- .T-4-w r -A A A A A ee A- A A -A A 90 A; A A A A A e4 As A A A A A A A e4A~ A A A A A A A e r;A- A A A A- A A A; ee4 A A A A A A. e4
A4 A A A A A A.9we N A A A A M A4A4 A A A A A Ae-i- A- A A A A A A e4e4 A A A A A A A e4 e94 A A A A A A A e4 eA4 A A A A A v8 i A A A AtA A A ieI -A A A4A AesO A4O e4M A24A" AA4

:; :; .weA A A A A 94A A A A An e4
A4 A A4 A A4A A A A Ad et

A -1 - A401A 94eqe4e4A A A4 '4A A AA A M A4A A A A4A A A - A e-8
H A A-$ e4
A- A A1 4 tA-A qA A A Ae4

i A A A A A Ar e-8A- A A A Ae e4 em

H A r 4

ti A A A A -A 4 A

A r 1 - e q
O A A t 4

J C + C ti A e4 iO O . A4

O O 4e 4

OO O O O O
So u O o c c, Oo c uo u c. ,O

v v o a(J
n sOO

0 0 00 0 0 0 0 0 0on43o 0 0 0 0 0
Ouo ouO OopOO0 0 0 0 0 0 0 00 0 0 0 0 0

O O O O UO0 0O0SO O O O O O p 00 0 0 0 0 0 0
0 0 O0 0O0

c o e 0 n eg
Aew e e.+ . .4

1 A -irl N -N 4

.-1 NeH N N

ti

SON -4 ON- A O O
A N 4 O U OA N t O U

U OO O UO O
UO C ( v
O ,G O

1 -M14 N N1 e N "N .1 N

1 N N4

" N .a

N- N r N

eti N 4 t
N" H

J .1-4 o4y - o 0ed

..

UOG
n
C

OJ"

U

A4H

O

n N e r1 N 4 .+

O OSO O G

O < GO OS OV O

eq re



BIRMINGHAM

N N N N N N N N N N N Wa o o u N N NM N NM N NM N N N Ny N N NM N N N_ v c. N N N N N N N N N N N N N N N N Nc' N N N N N N N N N N N N NA" O N N N N N- A A N's- e'A H A Ae4- a A n e e

- " A A A A e e r M M *A AA A A A A AA e e*A A* A A A A* MA A A A A A A A- A A 4 4 e e4e4
" A ~ A -,y -"1 A " e4 4 A ." A s 9 AIf+-+A A A A A A "" .A 4 M esei

- U M M n A "M t A Ael r

A- a eA e e e A * n elA A An"ti N A A ~ ti A A A Ae e4e c etA A A a e scee tr *
e4 e A A ti A A eA A A A A A es

A A -A A A A A A A A et A A AA A AA A "+ A "" A es
A A eA A A A A A 4 t ewea *
A A A A -H w e e 4e4e r e 4A A A A A ele + e M e ei tA A H A A 'A A A M M

K- - - - -I

A" " w A " .+ 4 et eA .. w --sw .I AeA w A A w 4 -eenw w N4 M 4
-. n A w w etA w w. " w .4 e 4e se 4ew " A A A Aeswe. e: 4 s
-. w " A A w w " w w w Al M .. A A .r A .. w A w ... w '1- "e e et e et 4 we
r. w " A A w " N " A " A w " w w A A " A w .1 w 4 e.4 e-e w .-1 w .. e 94esw"
... A w " . H s e w A w A " 4e.y w " A sw n1 M .r " esA " Ae A A A w A wee

n .. Al " e-w .4. A A A O O O " A .. A .1 A A A A M N -A " A -4 e-i . A- A A w -A w A A 4

-+A .. A w A 1 0 0 0.. ". e 4 -e.. . 4e.eeMe 4e se ae. w A e we. N..A " e. A w M.w AeA " e.AA N A w w1 N A .. -A 0 0 " " .. .. -A " A A A 
- A -A .A .. A N .. .. .. e eq e-e -4 ~ e e4 e eq

P M n A A"' " N "A N O O O .. w"' w- A A A A A A A A "4 A A M w " .1 .I .. " - w A - .. e
-- e " A. AA w A A A A A "" w A " A A e t 4e w '9e e te M M e- te- 4 N 4N New .'.- " w 9 e 4 4 w A A w n A -.. A A A .. A A A A A .N N N N N Ng ,4A .. 94 w" e s'" " n A A .. A4 - 4 " A A w -N A A w -A e4 A N N N N N N N N h N Ae'e "9 "e '* * e'e e'4ei *A eM e e"O," ..' w .. A * 1w ' .+ N N N t N N N N M N N tN MN N N Nn - w w r M- " A" w A A . " .1- A Aw A' e 4 *8 *e des 4e 4e 4 N NN N t N N tM N N (M(9N N

.-. w"e " AM.. A w .. A .+ A A A" A A *.. A A A A A 'A e N N N N N N N N

n " A " w e . e' A. " w A .w ' .. A" ."I. A A 'H tw A w 4 N .. H " " A A- .. A .. N - A w ti99 e

n ..4 .FI . - A A w .. H . e4O O O w e N A- M- A A -I w w .y et N . . . . .. w " NMA .. .-1.. .-. - .- .. * e .. O O O N N A .. MM we A N w N r e q mI NAM . @ er - 4 .. H 4 N A4 w O O N A A A .'-. A .. .. A " -" N
1 w4 .. e' .. " 4A w .. A A .. e O O A- A .. eA e4 A A - " A -A . N N N(2

w w i ete4 e A " A.Nw . w "' n A " A . " w " 4M se nMe ne e w q.. A 4

A e- e4 ee A4 .-. A w .. A w A A A 4A A 94 -4 '4 w .. A w -A w q#4 O e.A-- " w ''et**A''.. A .y .O .. w w .. A A A w A w A w w A A " ..4 eqe4 e4

.' reM4A .. .. " w AA A A .. A A " A w Ae O < O QO "
.4Y.r' A A" A A n .1 O A A A A 4A .. w A O < 0 0 -U

A e' A ... "w w .I w" 0 0" . N A A " " A G 4 4 l t O M O O 0 0 "
n .. -w -9 er .4 " w w " .-. A w " 0 0e A w A w A A A .es . A w 4 O t O 4 O O O 0 -"

w t e e4ee .. .. e Mw A -A A 4A" O UO .. A .. .. " w. I " 4e4e O O O O O .. Aw r etet. .. e "- w e4A -./A n O A A A A4 A -"; 4 4 eie et O O .. .-.rew e- e-sge4 edwee e e A -24 O e A A A " 4e- esO A .A " .. O O .1e4
A .. A +.M A A -A A4 A O O A" A A A .. A .. .. M A A A .1 4 etO O H .

N N " A .. " .+ A .. A A e w .. eqe4 4 n w g ... .. A .+ A" w .. .. A As

.-. " . .. p . .. -... O O O .. .. A A w- .. .y .. e4 4 e- A e e w A e w .r .. .e eg. e. .. .-
w n .i O n .. " A L O es w .-. n A s e eA .. A .-. .. n ,4 n .-. .y .. .-. A .. Ae4
A" A rte4 e.-1 .1 -1 w O C O **e4 .. .. .-. 4.1 .y A w .9- .4es 4 -e -1 A w 4 N+ A w A A n A e4 e-y n " n O M O O D U .+ .-. -n n .. w .. .. n w A .A .. .. .. A A ..f . w .. u o n w r. a .r -- M e - er 4C O i e ee - teee 4e . n A .a w . .. . - w A A .. .. .. ..+.. w ..-.- A w A n n .. A wece wee es t e4enr e e e s e t e 4 4
A n w ew ... - e O O - a 4eene s ee e e . 4 eA n n wA e M M

n n A w .-. e 4 e e e w r # n ." A w -4 n " n wee4 eswe

jn .y .. e t eM e4e M Mwie e sw A n .-. N N 4 ( .4

N N N n 4 n .. -n n .+ A ... A ".e 4 M r e e e4 .- a a

N N (Y "" "" 4 M * e e a "" O O- O w .+ e w 4 ewee e 4 nh h h ef e e O- *l" O O O -V O .. " w n " A .. .. e e4et v N N w .-. N N N h .. O 0 0 O' ." . ... " Ate~oe-oe4 -e 4 es " w .". A- et
N N N N N N h O < O w " .. w w .. w+ e e e M ree4eqreeqetet CM(M <<eeet

:.......ta M

Ne A A A n A n A A nes
Ae A n n -A A A n A 4 e e

Ni A n A - elA A 4n A e -e eA nl
Mt A4 M e ir 4eqe - n .

we 2 e M M M e4 n Aner

n -oA n N N A" A A e MA n A 4 (MN YN N A A Anel eN N ee N N N N MMe e e s
N N A .+- N N n n .e-4 - n n .+ AweN N N e M wewe er e Ar t

'N N r 4 N N A n n e4 a ee4
N N A n 9 N ( N A 4 e q
N N N N N 9 N ( 4N N s nN N N (MN N N AA A A es

N N N N N N AA A N4
N N NN N ( MN N N AA A N N N N (M(MN N y N(u N nn A- Nr( N N N CJ N

N N N N N N N *nA N N N( N N N(MN NN N NN N < M M N N N4N N N N N N N N N N M M t(V N N N N N N N N N N N N M N N e(M (M N NN N C.N N(V N N NNN N N MM M NN N N N ( N N NNN N N( M N
N N N N fVMN N N N

(V N N N (W N N M N+s N N NN N N 4 M uM (V. V N N a N N IkVN N M M CJ eg
+4 .+ A N N N u N N uN N( NN M M N N
+e .+ AA N N N ( N N N N 119\" Al N M N N

N (M(9N N N NN N NNN N N N (9M M NMesN N N N N N N N N (tuN ( N N N M M NMn4 N N N N N N N N NNN N N N M & Ne eN N N N N N N NN W N N M M N4n A CMN N N N N VN N oc M M M M
A n N ( N N N N (MN NN N NN N M M M+ A A N N N ( N N N N N""N N M Mns A A n- N N N N N A NN ( M(M M M M

. A A A N N NNMrN M 4
+ '+ "+ N- A .+ Nr (M (MNr M 4n 

4 e N n n N N M. A4 A N ./ A N N 4 M 4M A A N N N N g(MN M
.+ A + n A N N N ( 9N AlN N
Hi N N N NN N e N N ( y M N < N M MI
ns A n .+ N N N Al( N N NNN N N 4N N Mne A A n A N NM ( N N 0".N N N N 2 ( (

y 4 .+ A A A n N N N V(V N N N(
y N tV J N u (NN N N

A n A N N N ( 2N (JntvN N(
At e N N ( IV cut" IV IVM

N IV N ( (t\NIVN N N Nl~~~~ N N M(MN 9(VCN N N (N N N Ny N N ( N N N N N 14,4 N N N N N N
y N N N N N N N N N ( MN N N NN N N N N N N N IV N N(M u (MNNN N A n N A.. ( (MN N N (Y
y N N N A A A- N( N N N N( N N(M

(N N ( N e s 4 MN N N N N N (N49( ue 4( n N N IV I (V N NMNNN IV ere aN N N N N N(MN N N N N N N N N N(M(M ( (M
NN t NN N ( -4 (M( N ( MN N N (V N tY e-e e ry N ry N N N (MN A NN MNf MN N N

H N N N N ( N N N e4 e A-AA N N N N N N (M
H nt N N N N N N N( NM ( A e e4+ (N N MN V NH e's A N N N N N N M MN t N N (M N( N NA A* N Nh N N N h ( N N M t N ( N N N
n At A N N N N r y K N N n N N N(M ( N MN NM~ A A A N N M MN 4 N N N Nn n A n A n N N N M (MN f 2N N NA A A n e -t A A A N N N N N N NM M (MA A .w n n . A N N (4N N.4~~~ H N hse4ee(M N.+ As A n C N N

THORIUM

PSEUDO-CONTOUR MAP

LITER CLOT LNITU - CANT' rEN MILLIU, - U UIVALENT T'
CONCUR INTEVAL

REFERENCE CONTCLR f(CCC, =
1.33

2.10

----- -- - - ----- -- ------ - ------ ---- -

0e 0 eq o e N M M n Mt n
e. ,. O D U N N N h I

.I es 4 - 0 .y 4 -4 o N N N N N N
r; - -' N - .- I N N N1 N N N N N N N. N .+ ~ 0 0 0- .+ .-1 er we N ( N .+ e N

.r . O ~ e O O O 4 N .y N N r H N N J- re O O O J U H 1 '1 N N Nwe N I
lJ4A n OO e O O O A A n -A A A A Am e4

N N N CV A A 0 0- 0 0 A A w A A Ar v4 4 e1
NN N A w A w O 4 -e CO O O O A A ew A A A a 4 N

NN N N MN A A A A A e emO O oo 0 A A -A A A eA A A A sw A N NN N N N A A n A A A n A A Ac ** e4 A n A A w A N
N N( 4A + A A A A A A A N N A -A A w 4eew A A N NN N A w A A n A A eses ~e n A A A A N A w A w N Nes e ( (9

A 
.- r y s a re 4 e eA 1e elA A- N A A -n t-- a N /A- A ~ A A A A- A A A A A A A- A A A [Y N Ne e4 (M ( (Met O O V A A A A A A A- A A A- Ae A- A N N Netei M ( (9

O N N N N re - N4 N N A A A A 4N N( (M -A O< O A A A w A u en w A A" e4e4N N er O Ae e Ae A A AA A e.+ A A eN N N
A 0 0 A A A N N N ese- e re (Mtu IV N Nu(M
w A A A A A A A A w A A N e fu 2N N N N

NIV A A A A A. A A N # se ee le rc - 4 e 4e MN N CJuNM N N AM w A n A n A A A A N- N N N Ae(M M M ( r 94re
N2 N N A A A A Ae. A A A A Ae A4 t A A A h IV N N N N NN N NN N MN n n w .- . n A A A 4 e 9 eq N N NN N N ( @N N N IV O
NM N N N N N N N n .e n A A A -n A eA n e <N ( N N ( M N N N N AeN NN N NN A A A n A N N -a e- tv(M(MN N N N N ry N A ON N y r N N n IVN - s e M( N N N M N
N N N N N N N N N N N N N N A MEM e O N N N ( N N N N N N N N N N N N N -N

N NN N NN N uN ( N N N N N ( N N N N N N e A
N N N N N IV N N N N NN ( M( 4< MN N A" N N N( r w M. N N N N ( (MN NNNNNNN MM( MN N n N N (MN IV s 4 qN N N N NM N NM N N N NM N N N n nm N Jg N N Aec 4a
N N N (MN N N N N N N N N N N W. n N N N N N A A e eA An A

N NN N N( MN N N N N MN n M I N N N N MN e .+ A A A 4A A ANu N N N N N N n n n N N N I A A A A AM e t teqe
NM N NN NN NN N N N N (MNN M m M 2 N N N N A A A A Aet
NM N N N N N N N N N N N N N M N I .+ A A A es nNM N N N N N N N N N N N N N N IV A w A q A , A N N N CJM
NM N NN ( NN N N M M M N N MN N n A A A -w N N N (N
N9 N NNN N N N A A A A( N ( (MN e ee te 2N (MN N
N N N N N N N (M N n n o N N A A <V e N N (N NNM N N N N N N N(r M N A A N N M .4es a o MN N
N N N N NN N N N N n n N N A (n A A NN Me dw M N M
NNNNNNN NNNN N N N N \A A A A A (9(M (9 lu(M ete4etwewe 4 N
NM N MN N N(N CY N NN N CJ N NN N A A A N IV e. 4 M eg N ANM N NNNN N N N NN N ( A (M(MN A M (M( dwee M N NN NNNNNN N n N A N MN v ( ( r M M m (Mw t MNNM (M N N N N N N N N N N r) n N N N N N N N (NM N N N N N N N M MN N n t N 9N N N N N NMN N N NN N NN IV M M ( n N N N N N N N N N N (N (N N N N N( N N N N N N N N N N N N N( C(J(M (2

IYN N N (MM N N N N 9 N NNNNNN N MC N( (MN N NNNNNNN N N N MN N N N N NNNN N M( ( 9 N N N
N N N ry N N N N V N N( N N N N N N N ( N N

N N N N N A N N N N N N N V N N N MN(M( N N NM N N N
hNNNNhN N r y ( r ( M MN N N (N N N N N N

NM N td N< N MN NNN A V I N -e ( N N N N N M 2N 2N N N N
N NNN AA N N N N N N N Al N N N NNN ( M( M( M( 4 N C N
Nv N C. N (M e-ae- N N I% (N (N ( N N N (N N N N N N N (MNM IM V 11 N N A A n IV IV N N N I (9 h 11 N IV l1 N (MN N IV
NM N Nu(M (V N N A A N N MN N NN N N MCJ N (MN N N
N9 1% IV N N N N N N we t MN N N N II N N 11 N N N N( N N N (M
(N N N N N N N N A w N N N N N N M ( (M M ( ) <V N N N N N N N N N(M (M

NM Nh N AA NNN N YN N (M( - w 4e N( M (MC M(Ms u M MN N
NNNNNNNNNNNNN N N N ( M( M . 4ee ( M( I I 1^ N N N N N N
IV N IV N N N N N N ( A-A n4 N N N( IV N M) n n N N N N N N ( IV(N
NM N N( N N N N N N( N N n n N N N(M ( N ( 9N N NN9 N t1 NM N N N N N n t n N N N h N( r(y h C. (MN NNA N N n # m M n 00 N N N N N N N (
N NNAA V n t N N N A A A( 9 4 (MCM( e e e n N N N
N N N N 2 N A A 4 N N N A w w A N N N N N

N .N N C1 A we N M 4 N N N I r ) Ms N A A n - n A n N N N N N(
N N N A A A. N A (A n N N N h r M N w A A s we,4 (MN N N
N AA N A NwN IV e4 f sese M(Me M (4 I'llM
N .+ A A4 A N w w N N N% 4%N MN N A .+ A N IV w w - N N N f

N Al N NA A w N ( 2N N N w N N NNNNNNAA nANNNNN y( Me t etw e( M( M N w A ew N N
N Nww NN N e4- - M N w ea ew w

A- - eet w ew N N 2(MN N n w w N N(
w A Ae esA A w w e A A N N( N c tuN N A A w cN

wAAAww w w e 4 4 n w w w N( N N N N N A A N(
.. A A n w A A A w N N N N N N N n A A N n( tv(M e re es M m

1 i w A A w w w A A. N4 N N N N A4 A4A n nm
I IVN www www wwe ee . ne., . ue . N n n
I NN wA ww wAww - - seeeqe s9 . 4 N n HnI N wA wAwN A w- s(Mr .e N IIIn

[ w A A w N w ww NN g g nI w A w w w N N N N A w w N e (M fN N nI NNN N A w w N fu(4tue4eM N N N g n
,I ,, NN N N N q Nq g g gN A e mN N N N nC- A N N N N N N N { N N N Ng N Ng N Ny N N N n+4 A NNN N N N % N( E MN MN N N 'w NN lN N N N+4 w A N N N N N N N N N N ( N N.A ( N N N N N N n
A4 N NN NNN N M4 | M4%NC MA y( MN N N N N N NNNN N %igaN N N r N N N N NNNN N CMN t N N N N N niNN yNNNNNN N N n n M N N ( N N N In n(UN NNN t UN NN n n I) 0N N N n CV A A N N M N

J V N N N AN n mlq( M( ( g e e M 8 n N w
J NN n NN N g oe gN N A A w e4 N n n N w

A n .. w s N N N n n n n N N w w A 4 N n n N
,. A A w w 4 N n n n n N (VN N I)n 8 n N w
w~ w n w w w w N Ng N In n n N N N N w w w .N n N wgg go (g e

ws w w A A w N N N N PI) N N N N w w w w N r y N wgg g fu+ t ,w w w w w w N N N N N N N IV w w w w. te V /V N N
A4 .+ N Aw w M A N N N N NN ( M( MN N N A A A e N N

+ 4 n eA N NN NN NN NN N N N ( g g ( ( 4e ,:, q N N
ws N n N N NN N4NN N NN w ,4A w A N Ny

N in N4 w N N N( N N N N w w w w ,4

N n n eN w4 N N N N AqN N n N N A N( (9NN N N M N N w ( N N N NN N N N N w we N N9 N N N Nu N N A w w
N NN NN N 4 MN 4 gN N N N N A
N V AN N twe N ( N N N N w w 4 N N
N N N A A NN 4N e N N

N N NN NAN N N N N C4Y n w( N M N 4 (M( w w w w
N AA N A N N N N(M eset N Aw I w w n t 4 ( eae4e

N AAA NN A NNN N 4 - A n A .a N(g(9 .4eo 4 4A A A AA A N N (M(M e4 N N N A .+ w A w -w A w.4
+- w 4w w NN N w A A A A t 4 s 4 tw A w

+ s A w w w n N N N N N N w A A A 4 A4 weq . es
+ e A A A - w w- we - N N A N N N N A A A n A A w w'"Q
+ t A A w A w w A A e N N A" N N MN N A A w w 'w A+ w w w A w .-4 w A- w w A4 A A w wg g q 4e4e~ e t s qAi A M .+ A A A A A Nwe(y N N A A A A A A A A A

A A A w M A A A ,A A N N w A e et.. .. eseq
A A A A A en w w w A A, N A A A -e ,A A wn A w w w A - .+ n esw w A w A A Ae es
A A w w A -A esv4A A w A A A A A A w Ae v4
A w w 4 eA A- A. A A- A A A -A .A A Aes eq

Aq A A w A w A A A A A A A A A Aeqe4 e . e4.4
A A w w A A4 A A N N N N w A M , w ,4 w .+ s e4w Aeq A A A A w Ae4
A Ae A A, A A wew w N .N ,N e. A A,4A Ae A ,A A A A A, eN N e ,N .

A w A. A A. A A A A A n e e~eA A A e A A A N eA A A. A .

.,er ae4 ....r.4.e r m w e.-.. .- ,:. w e - .eer . 4 * e .qeq
:. o

4 o
4 o00 Q

Y N N
N

n n
J N

NM .

i O

N N

~ N

1- N
N NN NJ N

N

V N

N N

N N
N N
N NqI. N N NlYN N IN
V9 C
N
Al N

Y N N MN
Y N N MNYN N NM(4

NM N (J
rN n

MM nMn # r.n

n N
nN N

in

n n
nin n

N N
N N e8n N N

N N
r1

ti N
N eeI

N4 N NN A4 **

r1Nt N

N N H NH o NNNN N N N N -N - H H H N N N N N I I
n n n ( .V - H A sA w H Hw O O H N N N w H w H et--t (V H H He w H Ne N N N N N w H4
Mn nmm ( 4eae nen w H N N NN N N w .+ H e r e M N N I N- N N N H Hre"4e- ,* '

M N N - H N N N N N N ONNNN .NN N -'Ne- -

n NN - H w- Aw N NN I NN NN1 HH NNN- NN-N N N NN N wN N N NH -N N NNNN NN'N 0 0NNNe N-N w H N H Hs' H"" N " e NH H

N -- N M( NN e Q '4e e s N e 4 s* ee -- NNN NNU NNN N*
N N N N N w N N N N NOOONO N - NNNNN4H NN "N N N N N N N e

N N N N N NN N N N N N U 0 0 H <V N N N N O N N' N

NN N HwN N N N N wNN NNN N " -N N" ' "N N"N NN

- l oQQ eee MN NNNNNN NNON N NNNNNNe e ar e r NNNNNNNNNNNO Nl NN N - 'Uw o N Nw N N NNN NN N w w A a HNNNNNNNNNN N N N N N N N N N

N NNw w N N N NNNNNNN N w H -H N NN N(VNNNNNA NNNNNN -N000 N N NN .H N NN N N N N N N-o
N HNHN 0NN N N N N N NNN N U N N N

N A N N N N N N N N N -0 N w w w ry IV w e- NNNN N N N N N N N
N NNN ( N N0 (0 0 0 H N 'N N N N - - N N w - " ' N'N'N-H'- O

N N N N O N N O N N N NN N ON ON -N-N - -. N N -- N -NN

N N NN N N NN N N N N NNNNNNN0N-N-N-N- NNNNNN-N

HNwNHNH H N HOHNwN NN N N N N N N N N N N N NN0NNNNNN NNNNNH

NN 0 N N NH N N N NHNNNNNNNN N-N N N N N
N H H NN N N N-w H4N N NN N N NNNNNN N N N N
N N4 H A H N N N N N O O N N- H w N N.A H w NN N N N N N N N N A w N w N N N N N N N H H A N NH

- 4 N N( ( 4e 4 -- N N N N N N N NN e t-lr mM ( 4e *e N N N N N N NN-N N N NOO e
N NINV N wN wN NN NN N-V h0

NN N N NN N NNNNNN N N N N N N N N N oNoN N NNN N - N
- -( N NH . N N N . Hw " N 00 -N H NN N N OO N N

S N N N N N ( N N N N N N NN N N N N N N N N N N N N -N
w N N N N N N N N N N N N N N N N N NwN N N N " N NHN NNNN *NNN NNN

IV N N 
N NN N N N NNM N. O N N N N N O N N O 0 0 0

0H00 N 0 0 C-N NN w NNN- N N wH NNNH 0 i

N O NN e NN N N NNNNNNNNHwUN ONN N NNANNw N H H w O n H

N MNONNNNNNNNNHwH ww N N H w NNNNN -N - NO(
N N N NNwa NON N N N N N N N N N N N N N NN
N N N NNNNNNNNNNN H H H NNN w H H H H NN-NN w H H H'NNw HNOONON N NO 000

N N NN N NN N NNNNN NNN NN N NN N N - H NHHN Nw N. OO O
N -N N N N N H w w w w w w Nw N N NwNU U N N N N N N N N N N N N O ONH H-wH NN 0 o N 000 0

NO NN N NNN N N N N N N NNV H H H He H H w H NNw w NNUHN ' 0 O N 0

N NN NN NIV w w H AH NNOON HA H NON HH O NO -

N-- NN NN N N NN N O N N O NON N N OONOHww HH wwH . HwwwH O O w NN

N N NONN N N N N N N N N N.A-H H H H H NHH wH
N N N N NN 0 N-N NwU Nw NA w N N w w H w w N N- ,N NAHN N O4N 0 -

Nv N N hNNNN N N w H H H H- w H w e M rere74esw A H - H H H H H t w w w w w H* de~ e 4 4M "e4

N N N N N N N N O O N N N w wH c N NOON -w A w w H( N N 00 0 w N N N N N
0 0 0 00N N(N( - N O N N N Nc w w H Nw ww 0 O N N U A N N . N NO ON N N *

NNO NONNN N . .N -N 0 0 0 00NN O O N wNO NON 4- 4 N N
N N N IV N N N N N N AN NH NN NN U N UNw N U ' " 4 4 4 U
N N N N NNN UN NA 4N U NN N N N N O NNw w N NNwN N N H H H H w- H N AN w N U NONOUUO -HN

N MN N ( u(9N N N N N A w w w w H w N N w w- w H * w w H w H .+ H .+ H* w w w .+ * ** M** ede4 e

N N N 4 4-N 4wO NwN H w H 
-H H N UN N N 44 4N UNUN 0H - __ N N O O N. "N N N4 4 4 4 0 0 0 0 0 0O

Ns N N N N N N N N N N H4 w w w H w w -H A H ." A 4 A ." A H w e . ." .-H H -A w H H4 e e
N N N N N N -e aN ( . i1 "+ s - t '" '" ""4** O
N N N H w w H H H H H H w H wN N H w -w H A w Hetet e 4 4 e * e ae4e4 0

(H N N H w O N N H w w H w H H- H A w H H r 4 -4 ie e - e e w w9 w w'se e:e" A N re w U N N N w H w w (V H A A H H w w w H H we4 t e 4 . e e4 (MN e * ei M 4

C w wN w w w H A- w w H H H H H w 
4H w A ""e4 e ** w NI H H4e Ne *

N N N w w w w w A- H- w w w A w e- e-Q o O 0 - A H- - A w- A - O e e 9 ' ei eie e e O O
I N N N w A A- w w w w tw A A O G ' e4 O O w H w w H w w w w w e4** 4 t Mt OO
1 Hw A Aw w w w w A H U w w H w w A H H w w -H4 w H w H 4 we O -e et e ( C N M e 1 - w Aw w ww w A 

4 i n w - 4 O A H4H w w w A w 4 te 4 O w w- (M(MN ( NN w 4 H A w w H w A H H G H H w H -w H H w w G w- w w N h -8 me (M (M 4 '
w A H w H w A I A s e ree-ew H HH w A A w 4 4 -a O N N N Al N 24

N IV w A w A w w w H w w A w w A w 4 9 r e4es e-o'" et** O 4 N N N w w

N N N NH H A wA A H wA w ww w w w e s ew w -ar 4 9ew te sw . w O N ( u MN N N N 4e te
1M N N N N N IV H H w w w w -H H w H H A 4e4 e e4 t eA w w w -w H A w H G -e N h N N M (N V e sei

1 (N N N N N w O w ww -ww A Hw Hw H w 4 e eam 0 sw ae e 4e w H ' O N- N N N ( waae 4 N H H w H N N N N N N N N A H w A A w w w w w w w A - w A w H O N .N N N.- e4e4 (MEM(4 N M M N N w - A ."
h N N w A w- w A Aw A A - w w w ww w w w o H N N N N N 4 4 4 . e A N N reN( r uN H A A w

I N IV w w Ae H A w A w w H w H .. w H H eA H H H w N Nwe N N < e4en 4 A a ( N N(N .N ( N N ( 4e e e n 0 wewe e~ e e eses e- r H H w H w w- N N N4 N N N N Nese- c O we NN M f N w w oN ,ewe, 4, q 4., , e , ,;e te 4 4 w A H w w -H- w- w -w w w .N N -.. 4e- ee a O M o O ee M 4e. I M n n w,; 4e , qqg g e e 4g g eqe 4

n nn nnn a A w w A N N A w ,4 w A , w w w w A NN 4 eO O O w- N N N N4 N M 4

on N ;i N AA w wN 00 0 N nn I A we - s 4 ee 4e 4r ne4, 4e - 4 - M( M P i
NNN N N N N 4 s;e4 N w w . O H H H 4A4 , w 4 H, w w4 4 A 4 4 H,. H . o o w w N N N N4M N
NM N NN A N w w 0 0 0 H H- H w A A w A w w 4 w 0 0 94 en q Q 0 0 w w N N M n n N w es e

N N N N A A AA N w 0 + A A O O O A- ." A A -A A A w w A O O A A A A l NteN N N nn M w
N w A w w O O A A 0 0 0 A A A4 A A4 w- w- A o O A A A A N N N N .N in n A wq

e4 A A A A A A A 0 0 '0 0 ti A A w- A A A w4 4A we o- 0 e4 o w- N N r N N w A A(g g

" 4 H w A w A w w w w A e8 4O O C GO O CO w H w w H w w H -w w r N -i J N f/N wN N e M(4Nte e \ 4 N N N
" 4 H n A w ." N N N N w A 0 0 O U A w A- w4 A w w A etw A N 4 (g eq w A A N N N N, IV H A w N

" ' A A A w A w w w A A e4 O O O OO CO w w -H H A .1 w H -H A N w N N N N A w He engo 9

A4 w A A A A A w w A O uO H ww H w ." A weete4e e e4 t w H + e w O N n. n n n N N nm n N N e
wn w A H A wt O O O J w - H H w 4 w H H A w H w H H- N n 4 2 i n 0 N H w e- M( M r CV w
A4 w N A w n 4OOO O O 4w w . w wA w w ,4 w w ,4 w .H w, n n N,.A Nn n N.
" A A A A w e .4e4 O O O O O O w w H w w H w H w H. w w w A w H N n ( n n n N( N I A (V n M N( Ap w" w w w w A q 4 OO oa wAA Aw www --qe sese ~ se M N N n n N w A n n(n n N N o

A A w H H w A O O O qO w w -A H H w H w H w e-s w N r e - s qe s y ( y gN nr N (M N N N N N N N N n n N Aew w 4A w w -w w w 0 0 H w w w H4 w- w A A w ."- N ,N N n,4 n n N N N C. N N s 90papg g a g ( ry(g(g ., O

J- w w w n w O H w w w w w A A N N N gN N n M NN m N N N w- w w wA A -oetw w H w- w A A A ww A A -A w N IV w (M w A r y I n N ( M 4 so(
w- w w H w w H w- H w w w w H A w w w ." A4(g(g M .4we M ( eso gy et s q , (Al N N H- w A N- n n N A w Ne -6ese e l s 4e4ee 4 (g 94e ( o O u eeq r ee

w H w A A w A A A w A w A .A w A w w w q et w H w w w A w ww w w N (V ww N n n J n N w w e e ( p 1 400 (M M O O O A (N
A A w ww- A H wA H w- w w-w w' ww w w w H w A H w w w Ne N N w He H- N n n n N Oe n U w J d (gm s en 4 OO e
A A w H w w w w A A H H w w H w H w w w H w w H H H- a w e4et 4 e4es s e (9N N N ew Ni ( 1 n w w e4 O O ."

Hq A A H A A4 H H w4 H , A,4 N N H w w H N H H 4N Nesw H,. N N ( N N N M n N N A ,A J J1
Ht H w w A 0 w-A H H H .N IV A A N N N He w H N N N N nC n N w etN Mt O96 ( g e s w IV r
wq .w w w w w w H - esA NN N ww w NN NN V N < 4e 4e g f g ( g # 4e y N n n o N N A e 4 e

H A w G A w w A H w H es aN N N wHw N NNN H H w N ( ( Ne e ,en g N n M N N g 4 ,
Hse w ew H w H w H H w N N N IV N N N N n N N N N N N H w (N N N N M M N(2 e4 ( (M(g (9 PO ( .O eOO w N n

w w w w H H H e H . He H A H. N N N , N N N g N n M n e eO N HH N N N N ,., e J
w4 .+ A H w H-H H w N N N N Nnn nr nMF, ( N N n N H N rph p p y g g(g( 9 ( s qe4eH w w H H H H H N N N N (g N (g n n M n n n n p N N N N n N N w w H h
w w w H e~sw N ,N N N N N n n n n n ) , g o n n np N N n n N N w 4

, H w N N N N .N,. N f g ( N M n n M M V. n n Np Ny N N N IV9a c (g(M e
,H e A , H e e e4,4e 4 t aN N N(N N NeN N.,VeN N N n n, M n M y M n M 14(V N IV N N (M M ef e, e

wq H wH Aw N V V w w N - e4eq (g9 )P y O ( ( eMe e 4 ( n M n pr n pg N (" N N NN 4g w w N N
.- H H n M M M n s e sy s s 0 MF cm H H O O N n Fl s>n N N N ( N <J N N N N ne ee e4.4 4 yIV M n N H H O H IV M' n n inN ( F o ( gt MN N N N e er e *Me e M lt~~ H H- w4 H N nn 9 &e. O e. y m 6 m ( g(M N ( - -4ee< .eA .H w - N
Isw V N H H N r) r n w ( tl , n F,. n N . H sC;,.G w h es (M r h rM , N H H .. ,Ne r) J m (M g

N - N n I ,M n n N -rw N HN n n 0p p 0 O tu e -s( m ( e M ito( 4 N N n J Je)
H (y N r (g w) r w w H N n M n ( M n IV( H H (J n N H( n n N N IV M J

N N NN NN N N I HM( g s 0p O c qe 4 enw y( gc g( y ( s w O O -w N i m y e s 1L M N N n J N N. IJ N N Ivw e 4 g Mtr N N r. ( e ro .;O re se a tV r
NM ene \ >n N n J J n gor n n n n4 t N N N N N c" U 4 H J( u(9 a e OO ( r 4M es h r

Ng N N-9r * y ( N M n M M 4 M w l O N N y N t pn n r, n ( N 0 0 0 J n N o w I NI
V g N H w H N 4 e N n n M 99N H w4 qes O C w N ( N N N p 00 p n n n n N N -n J ns N No

V - N K, e4e4esN O eN g ( h n n n n n N N H .. N M M e so
H H N n n n N G N N N n n n n N N H H H N n ( N v4et r w w we (M l N N g e e

H H w -e t t -i ( n N U U N N n n mOO (MEM M N h H N.. N I po g a 24 N
H H H wN N M nn n n n w 0 N n N N N s e ae ~ M(M 1 g( g( . 4 e g( g N n r n ( N (NIV n n r l n M C'. 1010 to o \s et O G ." (h IV N N N N N N -e a aN N N N n

"" H H ,-F n n M nn n n n N O O V Mn n N 14 N .4(MN N N N H, N F ,4 N
H H -w H- H w H N M n n n M M H H e4e4es O O NN n n n IV a N NN w 0O 0 H N n n n n
Hw w (v r-. nn n n n n nn H n n -n n N H u ., -H N n nu .-F J J J n N4 4 4 80 (

N J M N M s n -. e w w P y n N M Mw- H ..M n J J s 1 J J M +n N N
ce N n JM I(N N (4 J J n <n w N n J J J J n N N N NH N r c J J n N N N ry (g ( N M J J J n N n n n J n N N N N IV N

n J- J J J J n N N N I'M(M p) (N O -H H H ( N I 1 J M J y to 4 N N( N N N N N ,.I

,f* 4 4 4 4 4 n N N NN ( 9N H O O O H N J J n s> .o z 4 F N N N N N N N N

:.
ree4...... ....... . ,ceweet"" ea 4 t"9 ....e*etw

..e setm 4
:.4m e
:.
..

A A A A -A A A A e et
A A A A A A A e4 A e eeA A A Me4 A4 A A A A A A. A A A A Al s e e4

A A A A e4A A A.4 re
Ae A4 A A A A A e
Ae A4 A A A A AoAs A A A A A e esA Ae
Ae A4 A A A- A A A A q ( N
As A A A A A A esA A A NA A A A A A A A A A A -4 e e4

A A A r1- A A A A A4 A A 4 e e4Ae A A A A A A A A A A Aes e e e4
As A A A 'A A A A A we A A A AA A A A A A A A A A e .4 e ce.-s A

A eA A4 A' A A A A A A A A A omA A A A A A A A A A A re e
A A A A A A A M N N A A AA A A A A A A A A A 4 et
A4 A A A A A ce A A A -A e r A- A A A A A A A-ee4A A A A A A A A A A A Aet d .4A A -A -A A A A A A A A A Ae4e4 e

A4 A4 A A A A- A Aied24e494eAe A A 4e42 sete eenw
A re eA A A A' A Ae 4 -eA A4 A A A A A A A4 Met ~ ~ ~~ A9 4 A A A4 -o

A4 A A4 A Aree4weA4 A A A A A A A es
As A A A A~e0 ee te4e

A4 A A 8A A A" A A A A Ae~~~~~e~~ A- t M e 4e 4 9A4 A A A -A A Ae4A A A A A A Ae4e4V A A A A M A4 s -I -oe4
ry A o A A eA A A A A A t M
h o -A A A A A A Ae eNe A e A A4 A A A Ae e.- A A A A 

-A A -A A A wee-e
------ 4 4e4e4e e ---4 t

M M e4

4M reM e4
. e a 4e4 e 4 sess

|

Y N
M N

1ref N

y N
y N
Y N

,.. .. ..., ...... . rye . ,4a( g
.4 ,n n n ne ne., n n < N N N

n reee q N N N N N Nr

N M 4 M Ne4 ( N N N N n n

J g N N N N n . n N N N to nM e4J M N N N N nnN 4e - e tea N N r
J N N N N N n n n- n - n r we 24e4(gN N nN N N N N n n n - N Nte4e4 (M -4

N N NN n n n n n n n N - N ns e e4e
lV N N n n t ei n N n n n N n s e4

N N n n n n n n n n e r e- e e et**reen

we e e w wee- re wewe e sn n wee,n n n n.- n- .-. n n n nr n- n 4 e vi

n n n n 4eswee. t q O O n n s qM 4n N n -ee e e qrea u r e c ,
n n n n .etM 4 .. , n 4 e e an n n ,. -n n nri es e4e e 2 e e t n n n n n eta M 4 ele eee4a e4 a

(N H H H H H H H H 4 et
NM N H H ,. ,4 H ... :eq

Ng N .. H He H.,
1J H H N-9et(g H H H~eweeq

t-i H H ti tu
re ~ ~ hH H H* N N

ns H - H - Net eo e es N N N

N N h h4c e r NN
N N q N H.
N N N ( 4

H H 9 ( ( eI
H H N H(M esH H HH H

er H H ,.Hti H He ee s q

J f

J f

J 
f

J 
C

J 
f

J 
1

J

~ N
.a -N .

N N H 94

N rla 4N4 N N Ne Nw
es e Ne4 N N g

Hq N Nqe4 (ti N He94 (g

i



BIRMINGHAM

m mm m
m

m 4

a <a <a a

< <a a

- a

a M

y 4

z t4
s 4

4 < <

i < 0 0 0< 0 0 0 0
< 0 04 0 0

POTASSiUM 40
PSEUDO-CONTOUR MAP

CCATCUR INTERVAL =

RErFRENC COTC4'4 (,"COS)

t < a s < t 4a .
a K << a a a a a4 a
a s a a K f t a f f(<a s <<<< a<< a aM M
a s . a a 4a a a< a4 a

<< t<< f t a M t l a t

m m < ! < < < < a < f
W .D to l< <t
< t l f t 4
< < a < 4 l a 4 a a < < < f M

a a K f< a a

< ! < a a a M< < aM

<< t a a a c na K f < <4 4
<<a as <!

a s a s o us

l 4 l a l a< a a l

a < ! MMM

a t a < t f aa- a a a< fa C a <a_ I a s
a a l fa ! a r 4f f < <
a a a < 4s a < a < <

W W

m m m CD
m s s44

m m m.[f

.44

444i
. a a
a a < a

a aa a "

a t

a t

a M t t

-a a
t"' a

N

m <.
mm <

< m mw
x a a

a m g mew v a a a
w a a

u-n

. 4.< <.< <.<<M< et .t < 4 4Q t ! <Q s M

M n < M M co at m <a 0 a m o 4 < a 4O< a a s|<,, t, < f M MM OO 4 m m< NM n 1 J O {<{ m mm N N o <<4 a mO ,4 N A4o <<. 0 o << OoO J < 4. . 4 00 0m l <4 4 4<04 4 04 O M M 4 .4 .M J n o a440 N4 4 O < 4
o A N4N4O ! < O 44p444O44404<ta< < 4 4mN4 4 aN 4 44444.4m oo 4 4.O M N N ^+V M N O <4 . 4 4<444 - 4

O C a 4 4 4l<< UO O -O < <!444 44<<4444 4 444 4m o m 44.4^^.4n4n4AO.a <<.G4 4 4 4 m
S O OQ< < 404 4 40444 - O. a< < a 4 4 44<< a<4a<4 44440G"J NA 4 4NO4A N 4 a4<44N ̂ 4 4 4 4 44O G 44 <
4 4< O4O4O 4444UO !<4 4 .4 .4 O O 4 4 < < 4 4 444 M M M m aA4 << 4 O !4 4 A N.O.4 .4.4 . N N4A..O 444444- o ! < ! <
a a . b 4o .44 44 OO O o4.4.4.444.4A4O4 < ! 4< < < a < <4 4 . 4 . 4 <.04<! < ! < < a <4<O< N Ao< O N

4 s o 0 o 4 o u.4 4 4 a a.a4o4n4u4o4 4 4<4 444 < a < < a<. 4 4 .4 .4a..-t4 .44 4
4 4 . O4O.O { O OO 0o O a<t4 .4 4 4.4 440 0.4040.0 44444444 4 4 444444A A.4.o a 0co0<4 4 44 4O << 4 4 4
4 < 4 4. O 4 4 O A4 . !<4O4 O . O.O.4.4.< <44 4< c44 44 4 4.4 OO 4 . O O e O

< a 4 4<.O4O O^ < a O C4 4 O.4.AO O a<< << a< a M 0 <4O.4.4 .- < AO 4 444 0 00 < H 4 4 4 44444
4 4 4 4 .4 .4 . 4.4 4 4 .4 . 4 ..4 .4 . 4 4 44 4. . 4 4 .4 . .4 .4 . m O O O p ,A, 4 . . . << 04 0
4 44<. .O . 0 N .44. O4.4 a.4 o o << o o c < < < < a44 4 < < o O O4<<<4a A.0 4. 4O 44 4.. 44. l 4< 0

< l << < C HO.4.4. . . . . . . ..4 4 .4.4N O a a< . N 0 4a4<4<4 4 4 4 44 4 4 44<!. . . . . .- O . < O 4 . .. ,44O 4 4 4 O
<< K4<<..a< O4- ( 4 .44O< < 4 4 .4-40<4<.4 K <.4l0A4 O a 4A A .l.4.4 . o 4 44< . 4- 44 44 4 4O
a 4 < 4 H4 .4..H.4.4.4 .4 .4 4 4.o4 . 4 4 . ,.4 o 4 4a 4a 4444 . a< a ,4 4 o o 44 a.4 O a .4 4 4 4 - 4 . 4 . 4 . 4 ,-4 . 4 4 T4 4 m.." c
a a a a L t t O U J, N N N H - o u < < Oq U O O^ HO a < a ! a<!< l 0 0^ O OO O OU0 N N N A O< a! << K O O N H .O < a a m < O44 a O -.4.a.4 -< O' O .4{<4a 000o O O. . .N N.. . . . . . . . . . 04 4 . 0 .4 44 O.4 4 4. 44 o < . -
S4a44a a44 < .44.4 O4.4.4 4 444 .4.4.44 .O .4 444444 00 .4.a).4.4 4 < aa<O<O .4 0 0'0 o A AA .4 4 N4 4. . . . .. 4 4 4 44 4 << .
! < 4 N4 . 4 .o e A N O <4 -a.4 C.O4. . . . . . .. <<4.4.4 .NN 4< a< a o uA ^e4N N 4o4.4 4 4444 .. "<4 .4 4 <4 4. .a . .
4la4 4 .4NIV .4G .0 <4a4N4 .4 4aN 4 . 4.o A a0 M 4 m N e4 4a4< O44<4N4 .4.4- .4444O U
! < < 4H4A-(V (V N OOe4 . . . . a4 <a.44O4 44 44 O .4 O 4 O .. N. . . .. 4 .. <..<-< - 4 O O 4

<<< a < fet 4 o^ A A N e N N N O.1N OUuu0 !< !a VANN ^ O !4 0 m 0 m a O e- - OO U O - e CQ4 < O4 - .-4 .4 .4.4.4<. .4 .4.A..4 .. 4 4 4 44 44 . .4.4 .44.4 .4.4 4 4 44m.44A
N N4N4-44 4 N- 4 .- 4 .4I44<4m4 NN4 44 4 4 4A444 4 .. 4 4 4 .. 4 4,444 4

< < O44444 .--4 .4-4A4NN .4N ,4 .4.4 . 4 ,-, .4 .. 4..O4 <<4 4 444.4.........444.......<.N N44.4....
S 4 4. . . . . . . . . . ... 4 44 4 4 . . . . . . 44 4 4 . . . . . . . . 4 .
< 4 44 y.4 .4.-(.-I.4n.4.4 N4 N4 44N44 A4.4.4< .4n .4M4 m44 a444 4 <.4.4N4NN.NN4NA.OQ.4-4O4 .4H
g4 4 4 4.. . . . . .4. 44.4. 4. 4. . . . .. . ...a. a. . . 4 a4 4- .4(4H4..N M4 .M N0nV VA

<< <<<<< n o . ^ N N NN n N nG oo Ab 000 < N hI o < O G<4.4 .4 .4.4.4 .4.4 .e-4 .44 4 . . . . . . .4
Q < a < r N NfVN f M N^ N N ^ o N m a, m < I N N A < < a44 .4a4 s<4. .. . . . . .N.. . . . . . . . . . . . . .-.. N N.. . . . . . . . . . . . . ..A44N N NV 4 4^ 4 4 4A4.4<4 44 <

N M In N4N4V .4. n.N4. . . . . . . . . . .. 4. .).. . . . . .. L .4M 4 4 4.+ .N^ .N.N .<< 444 44 4 . 4 4{ 4 4

44 4 44 4 .44 44. .. 4.4 4.44 .4 . 44.4 .4.4.4 r 44 M4 g e 4. . . . . . . . . 4 4 4
44444 4 44 . .4..4 .- 4 4.. . .4 . . . . . . . . . . . . . 4.4.4.4444444444M 4 .MMM MM4.%44MMM

.4.a <.4.4MM N. . . . . . . . . . . 444. . . . . . . . . . . .aa<4444444444 44444444<

4 M Oa 4. ......4444 .-.4 ........-4 4.. ........4444 44 4 4 44S 4 N444 4. . . . . . . . . 4 . . . . . . . . . . . . . . . . . . ..... .4 .4o.4MN^^.4 A 4 4444 4a 44 44 O 44<< <{ N n ^ yrJ N J NNN N N) N ( n IV " H <<{<< <! n M Met e- N N << a !<< a a< !< c < !
S- N N N IV M Y, f M NN N N N N N.4. . .4 .4.4 4 . . . . ... . O O ! ,.0 . . .A. . .<<4 4 4 444!! !K < 4. 4 4 4 < 44444 a

< <<4 O o A N N N4 . . . . .n M.N N N . n - M J4.4N .4 . A{4 4. o < ONAH4 44 . 4 -(41 .4 4< < 4 4 4 4 4 4a . < 4< < < 4 4<4a t
4 4a4a H 44 .-. .M.. . . . M n.n 04 \ N 4 .4.4 . . . . . . . . . . . .N N.4<4.4 .4a\ . <.4 a{ 444a44 4.4 4 4 4 .4 44a

<4 . . . . . . . . N N N N N N NON N - n M 4 .4 . 4J IV 4.+yA N M M n M .4. ( . . . . . n . .. NN M N.4 .< A ONN4. 4 4 . . . . . . . . . . . . . . 4 4 4 4 a4< { < < < a .4
4 K .a N4 . . . . .'A4 . N.M. . .. M. . . . . .4 n4.4 N. N < < N 4 . . . . . . . . . . .. 4IV ^-A 4aa 4a 4 44

.4.444 4444 .4. . . . 4 4 ( )9( 4 4 4

< 4-4a < <NQ.c U < N N N^.H4.4n.M.m4.N-4J . 4 .F ,4 . . . . . . . . . . .4 .4.4.4 4 4 .4.4.4N 4 4<4 4 .4f
Q a a-4 a U L G.N I44.44.44 n 4 4V. . . . . .O . . . . . . . . . . I < .4 4 . 4 J O 4 4

.4 4 < o < ..44.N4. . . .. J.. . . . . .44 . . . . . . . N . N.n . . N . . .. .4.< .4 . 4 .4 ,-4 a 4 m < < 0 0 a < n

<< 444444 .4 .4. . . . . . . . . . .4 4.4. C .4 4 . . . . . . .^<N N. NNN4 '4. . . . . . . . . .4.4 o N N a <

44444 M .4 . . . . . . . . . . .. 4 .4 Me4 P Mt nP 0 NN( MC .4 . .. . . . . . . . . . E M E 4 444444 t e . 4 .- 4
< .. 44.4 . . . . . . . . ..nn N'. ^4.4 o a s N N . ! p N N N N N 4 4 4 4 4 4 4 4 4 4 N 4Ia<

nO O L y n n M M K: n W N A^ N M M N N N N V nN a a O n o o u N N N NON N N N n N < a V O C a < a <K a u 0 -u A N\ n M n n. M M r4J N, n ry N S J h^ A 0 0 l a O A ( n N N N n n N K u to o a < << a<! -p U
< < l K a K - 0 040404 . .. M. . . . . . M.M...n. .4 H- I N n C Nf M N + o U 0 f N N A N Na 4< < 4 . O <Qa 4< 00r HNnff M N f NN M n e 4 4., ( n A ̂ A^ A ) n N^ N N< < J o 0 a a <<<n < a a < 0 0 0 An N n M N M N N N N N4 4N0. 4K N4c4 4

4 < < K < < W O A M M- N N M M N.4 4M M n 4M n .N.4 f N N 4 '.4N.4.- ^ 44 4 . . .n, . N N N 4 4 4 4 4 4 4 4 < . 4 . 4-
a < K 4 . . . . . . . . . . . . . . . . . . . . . . .N'N N A < a!<4 4 a4O4.4t

< <MN4.4 . N n4. 4 \ n n N n J M h n n V N4.444N N,4.. . . . . . . . . .<< a 4 o ^ N (V H NN F 4% ON- N- M n ^ H .-1 N N 4 N + e aN 1 < 4 Mm < ! a <{<{
l < M % 4 4 O N N.N4N.4VNM M N An V N N nN N NN .̂ A < c a < .4a a.a . . . . .O.. . . .a 4 K O^ A N f u C 9N N v4A A h M M Nh N A ( N NNM N N \N N .s f -ap e 0N o o H A A << a< a s K a! a<< <4 A 6 A^< < < U .. 1 N ( O N N . 4 .4.nn4 .N .N.V .. .4 . .4N. .. 4 N4.N 4 4..N. . .1 MC. . . . . . . . . . . . 4 ,e 4.. 4
! t o H H N N t O A c" ^ n N N N N ry t 44M N N N n M M n M n N IN N N N N N ^ N ^ O< a 0 !< K< a a- < u(M 4 L 0 O Ec p o^ N N N A A N N N NO nn4. .4 4 - 4.4 4 4 4.4.4 4.4 44 .44 4.4 44 4 4

4 4 4 4 4 4 .444 4 .4tMe - e . . 4e .- 4. 4 N4 4.4 .4444 4 N 4.4. 4 ( n 4. e4 4t .4. . .4.4 - 4 4.( s9 ~ 4 44 . 4 4 44 4 .4 .4 .4 444

4 444 4 4'4. . . . . . . . .4 . -4 - .4.N A A.4N N ^,N . .4 . 4 4.N.. . . . . .N.4 .4 . 4 . 4 44444 .4 0 4 .. 4 4 4

4444 .44.4 4.4 w .4.44 .4.4 .4.4 ( e ... 4 4 e 44.4 .44, ( e ye 4 4 .4.4. . . . . . ... .4.4.4.M 4 4 .4.4.4 .4 4 4 4 4 .4.4 4 4 4 .4 4
S 4 %4 444 . 4.. . . . . . . . . . . ... 4.e -ee4 .4.4 mi .4.4.4.4. . . . . . . .... .. 4,a . 4 e e 4 .. .4 4 . 4 4 4 4 44 4. . . . . . . .4 4M

."4 4.4e4 e teeM .4 - 4 s w -e. - e tw ~ ' . . .. 4 44.4 - 4, 4 u ee w s a e 4 %4K 44 4.4M

4 < c ^ N N V 4 H A C t4N. . . . . . . . . .A4.4A . N F. N4M-M r4 .. . .4N N N4 4 4 4 NN N 4 4 4 4,. 4 4 4 4< < O ., N ^. , 4 4,KN INf l n N r .4.4 -. 44 4 . 4 .44 .4 .. 4N .IV .4.4.4M. 4 4 a4 . 4 .4 4 4 4.4

t44444444 o4<. . . . . . . . . A 4 .4 .N .4 .4. . . . . . .4 .4 .44 M*J.. . . . . . . . . . . . . . . .4 4 .4.4 4
< 4 4 4a a .4 .4M .4O .4 .4 O a .4 . VN h4 .4 .44.4 .4.4 .N4.44 , 4 . .4 . . . . . . . . . . . . . . . . . . . 4 .4. 4 4 4 4

N 
M N44 4n f f M 4 h< ...4 ..4 ..4. ........... ....4. 4 4 .4 4a K a a< , lY A N A A .+ H N N IV N NN N ^ A 1M n f J A N n O F f 44 N A < a <<< m 4 ' a

a44 a{ 4444 4 A4.4 .4.4. . . . . . . ..C.N4N .4. . . . . Nn. . . . . . . . . . . . . . . . . . . . . . .a<.44 . 4 4 4

444 44444................................... .4 N MM 4.. 4 4.44444 OM M .4 M 444 4 4
444444 4.4 .44 4.4.4.. ...... ...... ...... ...... 4. 444444444 .44.44 4444 .

4 4 4 44 4 4.4 .4 4.4.4.4............4.4. . .. .. .. .. .. M 4 .40 4.4 4444 4444 .4.44 44 44 4

4 <4 <4 < < A .4 .4.4.4 N .4.4.N.. . . ..4 .O4 . .4.4.4r N .44. A A N M 4 4 4 4 4 4 4 4O . 4d44 44 4
S l < 4 4 4 . . . . . . .4 . . . . . . . . 4 ~ .N .N.N4 . I4 .IV4n

n N 444N4 .4.4 . . . 4 . . . . . . . . . . . 4 .4 . . . . . . .4 . 44 .444 4444O
a< K < l <! o C. N N N N N N H.((N NN -N ) N AN N Q M Q Q .+O U o 4 a< a ^A A a ) a m

4 4 4 4 l< 44 4 .4.4.4.4 .4.4N.4.4.4. . N NNM N.4 .4N . .4 .4 .4 .. 4. 4 .44 44 4 .4 L4 4 4g 4
4 < 4 4 44 UN n .4.N4.4.4N.4N( NV .4.4.4.4.4.4OcO.44 .4 .4 .4 .4 4 . 4.4.4 .4 44 . .4 . 4a44 44 44444
4 4 44a4 a a < a < < 4aN 4 4 . . . . . . . . . V N A N M M A O4 M N4.4<4 A 4 O <
l 444a4444 44 .a.a A4/4 . 4. . . . . . . . . . . . . . . ..A. . . . . .. 4 .44 44 44 .4 44 44 4

4 4 a <44 l O^4 A. .4 .4.44O.4 40.. . . . . N . . . . N.N . . . . .O.4 .O4.4 44 h444 4 4 .4.4.4.4.4 .4A O.a.4.4 <
444<444444444 44 .4.O 4 .4.4 4 . 4 . . . . . . . . . ..N. . ..N t O O A< 4 44O 4 . . .444 4

4a 4 4 4 4 4 4a44<4 <4 O OAAO 4.4 .4 . . . . 4. . . . . . . . . . . . .. 4 A ^ N ^ A A A A A O U 4 a4 4 44 .4 4 . . . 004.4 O < 4{44
4< 444444C44444 44 4C.4 .4 H .4 .4 4. . . . . . . . . . . . A. . .. 4N44 4 44 .4.4. . . . . . . . . . 44<44 4

44444 4444444 444 . . . . . . . . . . . . . . . . . . . . . . . A .R4A .4N . .4^ 4 .44.4..o O 4.44.4 . . . . . . . . . 44 4 o44
<{<4 4 4O4 4U4 4 .44.4. . . . . . . . . . . . . . . ..M. . . . ..A4o 0 A .4 NA4 .O4.4 .44 . < 4 4 4 . 4 4 4 4 .4.4
aal O OOu444 44 4 4 00 A N4 . . . . . . .4.44 .4 . . . . . . . O Y.4 . Oa4 4.4 !4<.4 44 .44.4 44 . . . . . . . . 44 .4.4 a

444444444444444...........4...........4 .4 44 4 444.4 4 444 .4.4444444 444 44444

a 4a 44 444 4 4 . . . . . . . . . . . . . . . . . . . . . . . . ..N .^4 44A AOA A A 4O.4 4O44 .4 .4.4444 .4 4 44 4 4 4.44<

444444 444.. ...... ..... ...... 44 .4 .4.4 4 .44 444 44 44.4.g4 4.44444 44 44 .4

0444 44 4 U.O u404. . . . . . . . . . . . . . . . . . . . .4 .4.4.4 O OG a4 4 4 44O 44a44a4 l4 <
44 l4 4444444o.4.4 O4 . . . . . . . . . . . . . . . . . . .C4.4O.4.4.4 44 4< 4 444 i4 44 <4.44

444 4 4 44444 .4.4 4 .44 . 4 . . . . . .44.4.4 .4 4 .4 4.4 4 444444 oc M .444 4 4444 4 4
44 44 4 444 4 444 4. . . . . . . . . . . . 4.4 .44 4 .44...44 444444se .4 4 4 4 4 44 .< 4

4a.4 44 a4044 4.4.4 44 . . . . . ..0. . . . . .4.44. . . . . . . ..N.4.4.4.4.0440 4 4O44« < .4 4 4 44 . 4

44M M O 4 . . . . . . 44 4 4 . . .. .4 .4.4gg 44 4 .4. 444 4 .
.4444444 4 .444 .4 O 444 44 44 . . .. 4 4 444 44 4.44 44 . 44 4 .4..4.444 444 44 4

ID a <4 44<O 00 0 0 <4 .4 4.4 4 444 4 4 4.4NN0 N .4 44 4.4.4. a4 4 .4 4. A AN 4. 4. 4
a a <4 44444444 .4 444 <4<o oa .4.4 A.w.4 .4 A4A4.4 A4 4 . . . . . . .4.4 4 44.4 . 444 . .<< <O 4 .404 4 4 4 O 0 44

4 M4 44 4 4444 . 4 4 m 44 4 4 .4.44.4. 44 .444.. 4.... . . .. . .. 444.... . .4.4 44 44.4 4 4

<.4<4 a < <44444< 44 4 4 4.4 4 4 . . . . . . . . . .A 4. . . .. . .4444 4 4.4 4 .4.< .44 44444 444 n 4
4<<4<4<4 < <N « < < a <4NN A . 4 . . . . . . . . . 4 4 4 44 . 4 4 4 4 4 4 4 4 4444 A < 0 444lO

< < < f a < << < <O<4O . . . . . . . . . . . 44V .4O.4 . . . . . . . . 44 4 4 4 4 4 4 4 4

44 44444 4~ 4E 4 4 4.4 ... .. .. >. .. 4.4 4 4 44 . . .. . . 4 4 444444
4U 44 4 4 444 4 4 4 4 .4 .44 . . . . . . . . .4 4 4 4 ... 4 4 .. 4444 44444 4 4

44s4 < << <o44 4 . h44 4 4 NN N .4 . . . . . . . . . . . .. ..4 44 .4.44 . 4A N4.4 4 4 44 44a
!< 4 E< << <<< 4 4. . . . . . . . . . . . . . ..O.4d4M44.M4.4' 

44444

44444444444 4 44 44444 44 .4 .4 .44..4.. .... ... .. 44 4. .... ... 4444M 4 %

4444444 4 44444 N M M M 444 . . . . . . . . . . . . . .4 .4 4 e 4 4 44. . . . . . . 444 4 4 4 .4 4

4 4 4444M444 4 4 M M 444........................ 4 4MM 4. .. 4 4.44444 4444 .4 .4.4 4 4

4< << <<444 444 44 A 44 4 4M44 .4 4 .4.4. N.4 .4.44 . . . . . . . . . 4444 .4 .Nn M4 4 .4 444 4444 .44a«4.4 .4 4

S 4 444 444.4 .4:.4Z 4 4'..%4 4  4...'4 4 444 '.4.sOM4 44 44444444444 .44 4 .4.4 4M44

4 <<< 4 4 44444 4 044 . . . . . . . . . . . . A. . .. N. N N M4M4.4 . . . . . . . 4 4 4 44 4 4 A4 .4.4 4 O4 44O.4<<< <4 N4..<. 4 4 4

K a << f<<<< O C. A A A A A A A A N N n O O O M M M M N N m M 4 o O 0 0 0 a<< < a<<< e 4 ti f t O

.4444.4444444 4 4 4 4 4 4 4 .4.444.4 4.4.4.4.4 .4444444444

4 4 4 4 4 4 44K44 4 444 4 4 4 4 4 44o44.A4.4 N N 44 N M M f . 4.4 n . .4 . 4 4 .44 .4O 4 4 <4<4<4 ,
< 4< 4 4 4 4 4 4 4 4 44< 4 AA 4 44 4<4 4 4 N4 .4 4 4 . . . . . . . 44 4 44M4 4, f AO 44 . . . . . . . . . ..<.Ja < 4 4 44 O < a < o

444444444444444 4 444 .. . . 4. 4.4 44444 .4.4 .4. . . . . . . . .. 4.44.4 44 O 44OM
C 44 444 4 44 .4.4.4. . . . . . . . .44 .44 4 e4 .4. . . . . . . . . . . ..

44444444 444444444444..4444..44 .4.&E444 4 4.4444 .444 4444

a o a { a i < O A A AU A N ^ A V N AN M Min yJ ( M to J A o b0 O << << o m< m <.a

a 0 4 .4 4 4 4 4 4 4 4 4 4 4 4 4 4 . 4 .4<m m < A N N A , 94V4 -44 .M M 4 r 4A A4 4<.4.4 . 4 4 4 4 44O< <4 4a44< <

4 . 44 44 44 44 4 44 . MM 4.44 . 4.4 .4 444MN 44 44 44 4. .. 44 4 44 4444-44 4
4 4444444444MM M4 4 4 44 4 44 4 .444444 44 4 4 4 4 4 4 . .4 4 4 4 4 4 444 4 .4.4 4 4

N 4 <4 a4< 4N44 4 m 44 4 . 044 4 4 4M4J44 4 4h.4.4. .4.4 . 4 44N4 4 44A4AJ .4.4.4<4 4 4 4 4 4 44<4 o 4O4O444 . 4 .4< <
I 4 4 4 44< 4 C 4 4 << 4 4 4 .4 .4O K44D 444 .4 .4 .4 4M4 4 4 4 O A44 V)44 44 .4 4 4 .4Jr) rA4< 4 4 .4.4.

< < O < < < < t MM M MM MMM M M

4 4 4444444444444 4 .4.4 .444 444..........4 4 4 . . . . . 4 4 4 4 4 - 4

4 4 4 4 4 4 44<< < 4 4 4 4 4 4 44.. 4<4N 4 N 4A .4.4.4A. (V4 4 .4.4.4.4 N N 4 .4 4O < < < < < <O 4 -- A .. . 4 44 9 4 4 4 4 4 4 44<< < <

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4A44.4N O.4N. 4N4444C4 4 . . . . . . . . o. .A NK .<<<<
4 .4 l4.a a44 <4A444 444N444 44444 444444M 4 4 4 44N4 4.4.4.4ato ! <4 .4 4.- 4444 444 .4.4<.4.4< < < 4 a.4

<4 < 4<.4.4.4.4a G44fI-4t) - 4444 44 4O4N 4 . . . . . . . . .40.4a4.4 404 4 4 4 4 4 4a 44.4

< { f a << < O < G O < M d K < O< O A N M J M VNN N ^ A / y A A O < 00 < < « < <

.4 44.44 4 444 4444M M 44 4 4 t.O 44. . . . . . 4 444 44 4 4 .44 . .

a 4K< <A <a U O <a <<4A M Mh .4 4 NN ^A AO a! 4 .4 . 04 -

< a< a a a a< K< a< a « q 4 a < « <<O ANM Mno NNN oN N o <a O AA 000 c <<a

< < < < < a < < < < a ! < a < C <4i < 4 4 4 4 4 4 . . . . . . . . . .4N.4N4 . . . . .4O4 4 .4 N<n4. a A < O t 4 l a < <

a < i < << < a < < < a < < < O o N MN n NM N K < O JO O a a < < O Oa

.44 .4.4 4 4 .44 444 444 4444444 M 4. .... . .. .4. .4444. 444.44 44444.4
.4 44 . 44 4444444 4 444 4 .. 4 .4 .44 .. ...A 44 4 44 444.4.4.444 4 444C

4 4 .4 .44, 44 4 4444444 MMM E 444 4 04e .4. .4 .4 . 4N. e 4 444 . 44. . .. . 4

< l a < <4 4 4 4 4K4 4<a s4 44c A4 40 4 fN n 4 I V O q 4 No<4< 4 44 .4 . 4 .4 . 4 -A N .N.4 a 4 0.4< . 4 . . . . o .4 .0 4

4444 E*Ea e (MMM (44d MMMMM MM4444 M4 4 4 .444, 4 44 . 4 c 4444.4 4 4L 4 4 4 4 . 4 . 4 4 4 4 44 .

< < i t << a < < < 0m 0 0 a < A K U A N N A A M N O A /VM M N N« < < < < O A < < < C u « < < 0 0 U 0 0 o '. < <

<.a4<< <"a4s <4a< < < <4 40 m4 4<{ < 4 4 4 4 4 4 A N4 4 .4.4.4.4M.nN4N.4p4 4<..4 a<.H N4<44 4 4 4 .4 .4 .4 4U 4 4 A <<<.O4< 44 4.44 4 444 .
M G a a a a<< a< a<<<< <<<< a a b A N A O O A N N A N A A O K l<< < a O O U O A IVb 0 0 0

M4 0 m a <4aK <4«< << . . . . . . . a K L,4 A4H A O4V4N Ah4o < < ! O.O4 o pN. 4< a O O C U s <
m Q. 10u< a < « <a444<4 l<4 < m .4 UA4u4 4 4 < 4N4N 4 . . . . . . . . . . . . . .. 0. . U .4U.4 N N4<4a4. 4O.4 .4u.C.4 a4 A44 4

M m m.a<4<< K<< K <K4<<4<4 « < C U4.O4< A4A A N N A4.<4<<< a<0 040.0 A A<<<4a K <4a< K <
G 0 < a< < a < a { < «4 < a <4a44n ^ A H4 A 4 ! < < < a.<. 4O4 o A A A. . . .. . . . < f < < < < 4 a 4< <4<4 <4

a a 4a.< { 4 <.<4<4 <4a ! <4<4a4.a4<4 l.4O.! <4 < . . . . . . . . . . . . A ̂.a K44 4 4 4 4 < <4< 4 4 < <4<44< <4<4
C" L4< <.4, < ! < ^ A A .<<4 a.4<<4 !<4< A { O

n 4{4 .4 4 4 4 ....44... 44 .........44 4!4 4 .. 444 44.
i < a 4 < <.<< < < a 44 44 <4444< < <a.a. < <4a4. . . . . . . .O4O < <4 K<4. . . . . . . . . . . . . . .,4f < K < << < <<4! 4 a< < a O4. 444 ! <4
< < < 4<4Ka4<4a4<44<.<.[ !4 <4U.O !< 4< < < 4K< 4< < 4< 4o4O 4 b4< 4 < .<.{.<.O.O4C4 .4a4<.4.4 A4.4 4.4 4< 4.4.4.4 4 4 4 4.4.4.4!4<4<4O4(.

<< <<< < a < < 4< 4«< 4<.4.4<4o... 4,K< . !< 4aa .o.N4O444 4 4 4 4 4 4 4 a4m.K.4.40 .4 4 K N N 4.4.4.4 A4n 4444" 4 4.a4<4 4!4.4 .4 44 < .{ f
4 {.a < K ! a < < < < tit K a 4K { <4O4a< <4a< < a4u4a4O a s.u.0<'.a G 0 <4 .4u H4{ .K4N ^ 0 0 04!.<! < < {.a.a< {4<4b O < 4

a 4 . . . . 4 4<4< <.<.<.< < a a <4 < < a < U H O <.<4o ! 0.04m40 <4O J .. J4O n < l.< a < < < < <4 < < <4.o4K4< 4
< 4K . K.4 a4.4.4l.<<<<4.4 < <<{4< <<< a4.4Wal m4a4J4A A n u U p.4 A ^. N O4U4 a 4. . . . . . 4a 44.4l 4a4< 44 A 4 .4.4 4

4< .. a , 4 .4 44<44< 4K< 4 4K44{!4 4a<.4 .44 4 <4.{44 4<<44L.4n444.+4 .4C".44a
a<<< a4444444 44 44'4a44 4 4 4 4A4A44Y4A^444 O 4 <4a4<! a< a a. a a<< . 04o.4,a! .<<

<!K4 l a!4 <<4 a<<444<44 a44 l<< 4 a<<4 a<4 00 40404K 4 4 4 . . . . . . 4 44A A A A O4a <.a i< i<4 0 0.4 44 4.U 4 4V
m44 4 4 4 4 4 4 4 4 44O O <<<<<<<4a4a4a< 4<4 a <4m4a4 g m4a 4J 4.r A A .a ^4 4C. 4.4 4. .4.4. 4<4. a<!. 4 O44 O 4<4.4<4.

044m4a4m 444444444{!444444444a404a44 4444444 444 4444 N.4 n N 4 A 40 0 .4G4m m.. . . . . . . . 0. . . . . .. f.
44] .4U4 4 a 4 44Q<<444 44a4 4s. 444!.4 44 4 l . .4 4 4..4 4. .4 4.O4 4 .44V a,4 .4

In4a4In4 4 Q4U 4 O 4 a4 4 < Q<4a4a<4<4<4a a a ^ N N44IV.4 r N A p n + O.4.4.44a.a;4a4.
a a4A 4a44 a a4(m44tl4n4a44U4a4a4<<!<4a444<<<!< 4b4^IV 4N.V .M n4Gt.4 o 44< 4 . . . . . . .. a;440 a 4. . . . .. H N N.4a a 4< a

c a a a+ a a4
0 o c f aa a ao o << a a<a

4 l {MM

< f m m< mmo <<m mmm

m mmm mm m m o
m m o f em m m mOm m m r m m O
m m fmmm O < mmm m < a mm < < m m

< < ! m4m

a s< a < o c c
a !f <a

m oO

s a o o a t< o

et + m a,
N N( N .- t <

n 1 N

n NN u nn c

n N v n

N r
n 1 u1

n : u

m mn,

O O
O O G O

O O n
O OOO t

O

ta a

a a M

a ag 4
< <

a <a < a

< a

co <etc a a4
0 n a

m m

L-1

Sc. c, r o o uo n o o r" a s

O O G " O Of \ t a
. O + O <. a O C 4 w
C- e O a < { m w

o <a<{ m Q 44 ggm m C . a aG va{aa Q1< m a ., L a a m m m
aaa w w as { a a Em a g. g.

n < w m {< a w m m m
o a4 L m E w a w w m m a L L
o a wL mL mm ww Lw< a

u < w Q m L Q w w w m w

a w a m d m w m m .

w m a a a a L 4[ m m <<<< l l 4 l d4
m G i< a aa \< a < g

[ mw mm a a a

I mm L a0 Ga

m mm i lO M a

m m o mm m N aa 0m m m mm m N <

m m mm mm N c

m mm a e 4 e n .toAA O coo:: c a t
a O 0 0O O -

D N .y.+ N.M v { a m N ..4

'1 4 < Oh

- om o oO i ry. Oa w N N +

. ryt
14.JU a w m ty

a

-K -

I <I <
I <

I <
< M< M

.4.M

0 v0 0 0 0 0
0 0 oo nOo u o 0

O VC O

a u G S m 40O
a M 6 m a o

'+ a r a a e ra

a a! a a t a< a a s<< a<! a a a gMMa< a

a t f a! a a aet t M

a a a a a a f !a < < a 4! a."

m m ! a !
m m a < a !g 4

< m ~ N a a <

E a 44m m . O a
a s e 4m m a< aO O ! a 44Em m m it < f

a a O U O
a a e

f O .:+ e4f O .ew m
SO

f f O O Oat 4. G t (
O U G C C t

O O O O

O O O

QL Qt L Q< <
QL t tQ t 4 4

a a a m 4 4 4m

< < m m4 m 4 4<t 4
a m m m m m m

<<< mmm mm oac
< m m m a <

< NN <co m <mm m t am n .. m m s am m m m m s a o
aLo u m m a s .

a m m m < om < < < am a < M m m < <
a a< a< a< oM< a U a< t< << C

t o no < <t< o
< < n n a

< a ao c < a o<< .yo < m < a oa< o o g-> n < o eg
0 Oo O c p a s O O a s

44

a
a a
. a
..
. a
.is
to

i a

a a

a a
a a

a a
t at a

r a

a ..a

:am

i

m m

O m m 1

y 
m

IL QI

< .

.. a

< a
a <
a-.

a . << a .< M

a a

a a a



-04 g o e s
N M " a "

" a
0 0 0 " a s .

s a a a a a.
a a a a .
a a a

a o
a a e o
a " o
a e e e
t e o 0
a o e
a s "

O M O

O O

O p

as
as
to
f

O O

O O O

O O O

O O O

e ... "" 13e.o.0.. .. .
00040 0040004

40 4040 OOO040 f 41

O-O-.*O" fff .f. 04 0 00 f 4. f
000 f 004 O 004 04

. 0404 .0 40 ...

. 404. .444 44e.

400 f f O 0000 

f{ O O f e O O "
{ < O e J O < 4 O OO SO 0 f000 444444

000O 000 4 444

O 44 OO 4 44 0
040 O4444 0 44 004

00 4 O 4 0 40 44 00

0 0 O O O <{ a 4 4
uO A < 4< <

4 Mee4 -9
< <O c < < < {

< < < f << O O O f {< a < 0 0 00 < f{ t
a a a a a 4 C < a a< a
a< <,<< O O a< a ao o

Q aa<.a O c I a a a J
a .t<<< U O aO

O O O ~O O C O Gc JO OO

0 444444{0 f< f O

4400 00f 0 a O

<444 < 0 a< f0 04

f <<{{ af f " .

444 00 4..

444 004

444 4

t{ o

444a 000 4o0000 000.0 "

4444 *040 044 44 0. .

4444 0000000 444
444444 000 444
4 444 44 00 44 -

4t<a... 0e 444

04 . 4 444 4 4

00044 O 4444 444 4
0000 4 44 44444

4 00 4444 44444
4 4 00 4444444444

4 4 4 4 4444444
Q 444 0 44 4444

444 0 4 44QM4
444 0 44 4444
4 44 00 4 4 4 4 444
44 000044444444.

444 .00044. 4 < 4 44

44 000000 4444444
444 0000s o 44 444

4 4 00044444 4444444444 4 0000 a<<444444444

44444 4444444 44444
444 O 4 444 44 4444
444 t00 4444444<4444
444 tooa444444 .4444

444 44 u444444 4444
444 0 44444

: a oe44444 44444
44444 444 4 44 4

< 04 000 a<44 a4 a4<

a a a 0 0 0< <a a a
a s<a on as at < a a

a o a < 44444w:
: 4 a a<< aa a a
a a o 0 0 o aC< a a a<! a

0 ca: 0 a'a aaa <a a a
a s o 0 0 0 n c o at<t a

'. t O t oaaa 0 0 0 !a t a a

.0 0
404" 4444 04 4 44

""""0 4 44 0"s" 444
""0 444444 """ 4444

" o 44444 44444
O44444 444444

444444 444444
4 44 444

444. .

444444 00"0040
4 444 << . o"" .44444444O0 0044
44444444 4000
444444 0444444

f 44 44 444

o a
en
n n

0 0 0 "
o-Me

a < !
a. a a
a < f 4.! a < o
<4 a o 0
a. < a o< < a44s < 444a a < ia < ! a f
< < a < a
'! a f
',a < laa f { <

a a a 'a a <
i < aa4 a a
!G f <a a a i<!<
! a ! < a
t a a aa!a { a < <I{ a aa a<
t a a { a a[ a a !a <t{ a a a a{!c a a { a a[ < a aa <c a a < <t { a a
c a a ac < a44

c a
t a
{ aa {

e e e o" e."

-- o 0

444 04 *44 - -00- -- --4- - - - -

""4 ""0"0. 44 "4 4" 40"e "" 44aas "" 44

{{a4a a a 44 44 4 s 4 "0 s " "4<a4 "

44 a4 4 4 4 0 a444"0 { 4 . 0 {
a<4444 O0000 a a 0000 4444444 {<<< O" 0 0 0

*4 44444 . . 04 < 44 .

44{0 -00044000a a 00 40.

s4a0O4A4044 0<0a {4 .a44000 00 44
a 0 44a 4440 40A " 1004<4a44 0 00 O0 O 44

4 000. 44 444.4

a " 4a4s 4<4{0a 400<0"0M0"44404 000 0 
a44 4

4 444444 40 0 0o0 0 44 4444 0.00 444 . 44

.44 4 0 04 4 4 0 0 :000O4 4444

44 444 0 44444 0000400 44444 4

a 4 ::4 :444400 44444444::.::o4 0 00 0 4444O4
a444444 44400 a 00 a< 4444444444 0 a a 444 0a 044 4 4 4 00 4 4444444 :4 4a 0af a 0040 444444444a sa<

444 444a 00444444444 444000
:44 4:4 00 00 44 44 44 44 44 40 000 0 4444444 a

44444: 04 " 0" 4444:444 44 4< 0 aa444
44 44a0 a 4 44 44 44 44 0 :.o 4 44

44a 44 f {0 o0000 4 4 4 440 0 as«as <aaatat o00 0 0444 s 44 0 f 4
444 4 0 0 0 00 0 44444444 0o<a<00aa0aaa a o0 0 o444 s4 0 a 4
1<4 s 449 000 0 0 4 4 0 0 0 4
t44a a o 00 0 0 40of aaa 0 0 00 00 {44 0 o

a44o 0_0 o0000 0 oe00

4444444 44444a a4
f4a4a4a4f44444! 44
<4a4a4<<4f 44444 < 44
s4a 4444< 44<4a 44a 44 44
4444444444444444a 44

444444444444< 44a44<4
t44444a<< 4a44444a4
t4a4a4444 444o 444ta 4 f4a
4444444! 4444444444<

<4444444a!< 44a4a<a 4444
t<4at4f44f{4{4!f4a4444ff4t44a<

a<444444a 4 !44444444t< 44

444444444444444 ! aa f

a4 i ! < 4 <<aa

4 44. 4. 4
4 4 4 4 4 4 4 .4.4 4

444 4444 4 4 4 4 4 4 4 4 4 4
4 444 44 4 4444444 4 4 4 4 4 4 4

44 4 444 444444444 4444444444
4 4 444 4 44 44 44 4 44 44 4 44 44 44 4

444 44444444444444444444444444
4 4 44 4 444 44 4 44 4 44 44 44 4 444 44 44 4

44444 44 44444 44444444 444444
4 4 4 44 4 44444 44444444 44444

4444 4 4444 44 444444 44444
444 4 44 4 4 4 4 4 444

44 4 44444444444 44
4 4 4444444 44

S4 4 4444 4 44 4 4
< 4a44 4! 444444 4 4a4
444 44 444444 4

444444 444444
444444 4444e4444

44444444 4444444 44. 4
4 44444 44 444444

444444444 44 4444
4444444444 44 444444444 0

44<44 444444444 00

44444444< 444 44444444400
444 4 4 4 4 4 4 4 4 44444 00 4
c<< 44444 4444 4 444 4

44< 4 44 44444 4 4444 44
4 < 44 4444 4 4444a4 4

4 44 44444 44444 44

4 4444 a4 40 444444444
4444 44 44444444a<<44 444444 4 f44 4444O

4444 4 444444a4444 44 0 0

4444< t4 44 4<4 00

a
a a a

<aaa
o t a r <
e < ! a <
o a a a a

aaa <
a < a a

I f< a a r f

1! a<{ t a< a a a

1 < a a <

l ! t a a

[ a a t
I r < a
1 < < a a < t

l a f f a a a a a<

l a<{{ t a a<< t a a
I t< r< a r a t a< a<
l r a a<< r a a r! r f

l a a<< a a a< a a r<

1<< a! a t a a a< a a

l a a a<< a a a
t r a a a a a a
1 a ! a r a<

a a r a <
[ o a s a a a
[ O < a a a a

l a r a a a r< a
[ a a a s< r a < l

[ r a a a a a a a a a
aaa < a a< a< a a a
r a a a a r aaa a

[ a a .tart .rat a
[aaaa < a a a .. a <
a a .aaaaa . a

aaaaaaaa a
a a a a a a a a
a a a a a a a
a a a a

a a a a a a
a a a a raa a
a a s a aaa a
a a aaa r
" a aaa a o

{ a a r 4 r V

l a a o

" < a a t c
aaaaa a o

aaaa a
a a < a

o e0 0 v0 .eo

t a t o 0

0 0 <a O OO a

O O C O a

o 4 a 44"" " 444 4 o4 "" ""
04 ""0 4 4 44 44 4 4 44 40" 000
00" 00 4 444 4 44 4 44 4 00 400

"04 4 444 44 4 t4 440440
4 t 44 4 44 444 e0040
4444 444 " oe"""s 4e

1 440044 " "ee "00

f 4 44 4 4 04 " wA " 0 A
104 44 4 f 4 e00 e 4e" 4e" 0w4w0 A0

" e"" .e"" Aeeee4444 4 4400 
-4

44 4 4 4 44 000000:0444 44400 4"
4 44 4-44 44 00000004 e 00

**** ** 4 2 0400 - -
a 4 4. 4 -e s"

44 4444 44 0000
44444 4 0 04 "
4444 4 04" ". 4 4 04 o

4444 00 0

444 44 0 0 0 4 4 "0"0o 0
44o"00 4 4 0o0
44 0 "04e4 4!0o0"
44a004444 0 0 0
44 44 000 44 0 000 O

4 4 44 0

4 4 0 44 4 44 4 00 4

4 a o0400 0 0 
00 S000 0

0 4t 00 0 0

!<<<<4:4 000 44444 <4a

4 .94a a ! e O a 4 {<<{

4 44 < 4 - M0 0 4
44444444 4 00s4c 4< 444

4444 444 4 0 4a Oo0 444a 4t{ 444
4444444444<< ! 0 04 a44444444444<

444 4 44< 00444t 4 4
o t a<a440 a 444 <

a4o 0 00l t< a<4 a

444 O 00O 0 o 444 4444a4<<! a4 <

cc0< 0000 00u.,4444444444444~a

o c o0c. u o o 0 o o 4 a aa4a444444a<<<<4a4

444444 4a4C4V0 . 0 4 44044
a<< 4a4a 44< 44<4 O 4 <4a4<4a 4

< <<<4a4 a44 a4a4 a4a4t4 a <<4a4a4
l444 a <4 a<4a4a44 a<4044444a sa a!

!<<< 4aa 44a 44f<! 4aa 4a< 04 f4a4
! a 4aa 4a4< a 4444a4a fa<< a 4a 4

! 440444444 <4a4a l 4 <4a<< <
4<4 a4a4a444 4 4a4< 4<4a4a4<4

a a< a4 aa 4< 4< <! 4 4 a44 <44

{ ! 0< 4a44a4 t <a <t4<f <44t 4< 4

a aa aa a a

a< a<aa <a

a <a < <a
aa < a aa

-9 -9 4 4< aa<< aaa
a s a a a<.

a s a < a a!f as <<a << a
< < a !a aa aa
< !< aa <aaa! aa

. aa!!a as<<a a,a a a a!!r a a < < a .
a s< aa af ir! < fr

t <! fa <<
a < < f a a !

< / < !
i! a< ar al!a
a aia< < fs

a a !a< f aa
r a< r ra<
< af aa r <<a s!a aa< aa !aaaa! a < a aa
a aaf! !a ff

4 040444444444444 .. 40
4 004 4 !4.444.444 4 4 0 -
4 00 44 4 4 44 444444 4 4 400

444 44444t 4444 4 4 44 "0"

4 4 4 44 44 4 -444 444444 00
44! " 44 44 .444 444 400

44 4 4 4 4 44 4 444 0
44 4444:4444 3:444 4 444 4 444 4 4

44 444444444 444 aaa4 4444444<!aa4 44
444444f44 44 a 4f 44444<! ! 4

44444 4 4444 44444 4 4
4444444 04 44444 4. 4
4 444 a4 0o44f4 44<4 0 4a

4 44 44444 4 4 .4 44 4 4 a

44 4444444 44 444 4 .4
44 4 4 44 4 44 4! 4 44 " 4

a l44!4 4 4 44 44 0" 4

44 444444000
444 00 44 . .4.O 4.
a44a .4 0. 0 . 4 0

4 4 44 4.00. .44 00
".a..000a 0 0f0a00 00<< o 40

.4 0.00000 04 O 04 0 0 0 0 4 000 00 0O

4 400 0 0 0 0 00

0 0000000O0
a00 0400004 o 0 0 00 0 0

O4 0 04 0 000 04

a <

a a a a a a a
a a a a< a a
a s< a a a<
t < a < a

< < a a a a .
a < < a < a .
a < a < a < a .

s< a a a a a.

aaa a < a a .
< a < < a a
< a a a a
a < a a a .
a< a a a< a.

a a a a a a a a

a< a< a a< a
'< a a a a a a a

'. a<< a a 4< a
, t a a a a a<<,
', a a a 4< a a a

< t o < a 4

a a < a <

f

f a
a a

4 44 444g4 44 0444 4 I
44444444444 0<< 44

444444444440 0o 4
444444444 0 4
4444 444444 u oo 44

444<4444444444444
444444 444444444

4a4a4 a4 4444444444 4
444 4 444 44 4 4 4a< a< a< a a a a a a a a

<a a a a a a< a a a a a a a a a a4

a a a s a< < ac a s< a< f ea<
a a a a aaaa a a a a a a4 a<ae
a a a a aaa a a<<a<=<4

444a 44444444444404
<< a 44444 444<<

a aa< a a< <<a a aa s< a< l t C a a aa aa<
a a f a< A t a s< <<a a a

a a a a u o v a s a aaaa a
a o o v < ea aa a a' sa aa
a a a < f a a a a< f M Naa O^ a a< f < M4 0e4Q

O U a a a l V Ge a e 44< a l ln u c a a < a 4 4 m a ea .o . a s
.o n o a a a a ea a o wr a s a a a < a o wa a< l a < a a a CJ w N

1am M/ TYO1UM Mn0
NIUSO-CONTOUR-

N

CONTOUR INTErVAL =

LISTER PLOT UIS - OPO M"I4ALCNW U / PPN CUIVMC4YyTM REFERENCE CNTCUR 4VCCC')

.

. .4

.i1)

.so

a ac a a
a a a44 a a

a a a< a a a a
a a a a a a a aSa < 4a a a
a a eea a a a aa a a a a aa aa aa

a a l
a i a s o a a aa aa C UC la

l la 0U a

a 4441,14:
a < a .

a a a .

a a a .
a a a .
< a s .
a a a .

aa.

. <

,a 4
.,

..

..

.<

..

..
<.
.<
<<

..

. 4

.

<

.

. .

.

<

i< i< a a
a a a a a a a a

a a a a a a

< a a a
a <

" e" o MM0 o a0 oa aa
a < a
a a < s 4a < a a

< < a a <a a a a sa < < a <

a a

<

<'

.'

iit t
t a
i
tatia.t t
c aa

a a a
a a a a
aaaa
a a a a

aaa
o a a .
e o a
0 0
0 0
0 0

a a
a a
a a
a t
a a
a t a
a aaa
a a a a
a o a t a
a a a a .
a a a a .
a a a a a a
a a aaa a

aaa a
aaa a
aaa a o
aaa a a
a a a o .

'.aaa o

o

0
o c u

0 0 0

is
. oto o
a oo[o oo
[
t o v

t a
ma a

a n

O U O C

0 o u o o c

0 o c o 0 0 o e

0 0 0 0 0 c

0 oc. 00 ooc
O O t+ n O O

O V O

i a i 4
a a a a

a
a a

a

1 a

i a 4

Q

Cl

" I -------- -- ----

4

O ~ O O 4 a 4 0 4O
O 04 444 4 O 4 4< 0

4444 44S4 t 0 4 4 4
0 0 0 o4444 a

0 0 00 444 a 000 c0uo 0o44a{a o000
0004440000 44 4o 0

444 O 444 4 00 00 44 0 00
a44 00 O444 4 0 0 444444 0 0

4O4 .O 4444 4a 44 0004444444 004 O
44 0044 a444 44 a4 O 0 444440OO

4400444444444 e 004044444 00044 s O 4 4444444 4 00 44444 4 0 0 0

4 000 444444444 0 00 444 4 O OC
44 Ou O a 4a 4!4f444 0 O a {< 40a 0 0 0

t o 00 ! 4 a 4 l4 al4 4 40000 O 0 0 0 O 400

0C 00 4444444 C C 00 0000
00o 4444 4 000 OO 00.0O< C LO 4 4 4 4 <4444 44<OO a

- o 0 4 44 44 0 4 b n 0 a t 4 40o0o

0u0 4400u a !d ta4 00 00 0 0 444

0044000ooo 0004444444

0 000000 a Oaf<4a4 < GOS0 co0J:>4O44 p44
00 0 04 0 0000aa 4 O44OO440044OO 0 00

00 04< 44 0 00 0 00 4040404 4 0 O
o O 00000 44 000400 O 4O 4 C 4 40 00e' "

n O ^'1 f 4 a 4 f a 4 C O C P r" O

0 0 0 04 0 0 0004 .9 a G OO4 4 4 00 00
0 0 00 4000 0 4 44 0

P DU O O O G O. O ! 4 4 4{ 4
O O Y 04 O O o O.O 4 aa4 a f
0 4 0 0 0 40 0000 0 0 444 00

4 0 0g44 000000 000 4 444000 M44 O O O O O OG 00 0 O o o 44 00

44 000 fa00 u44 4aa 00400
0 0 0 00 4o a 444o4 00

4 0 o4o00044.o 444 04

a cec n 0 0 o0 4 4 4 44 con44400 44O4 V 4 a400 44444 O 4

00 0 40 0 44O O 4 04 4444 4 440 04 4 00 44 0444 4

444 400" 00"00040 444 "" 4444 040
440 400 00404 0004" 444 4 " 4 4 4 004
40 0 w40 0 00 4"40 0 4 4 4 "4 4 4 4 40444 4 0 . . 0 0 0 00444 44 .. 4 4 0

"O 0 40004 ..... 4 44 444 ..

o4 w ""4 Aw4"0044040 e 0" 4 4 4 4 4 " ww "" 04 """"" 4

"0" " " w0w44"4 "00"0"044 4444 44 400

"" ""0A44 A 4 0 14 O 44 a 04
O" 0 000"" w ww 00 "" 00"

f4 0 04 4 0 4 4 0"0

4 44400400404O "" "" 44 044 444
440 e0044400000 4 4 4 000 4 4 44 44 4440440 04000 4 4. *

.00004 444 0 4 4 444 0044444444 
44"0" 4 4 444 4 4 4 44 44

00 0 4 444444 44 4444
4 444 4 4 4 44444 444 4

4 4 4 4 444444444 4 4 4t 444 0
444444444444444 44444 04

44444444444 444 4 44 44 4
4 4 44 4 4 444444444444 4 444.O0.

44 444 4444444 4 4 4444a444440
444{ 4444444444444t 4444444d .440

4 4 4 4 44 44444444a444{ 44 440000e 444 4{4 4 4 44 4444 4 44 4 4 4 4000wM
O a444 4444 4 44a444 {444 <444 4 4{4 4 4< 0

0 44 4 44{ 4 4 44 4 4 44 444 44 4 4444 0 0

4 444 4 4 4 4 4 4 4 4444a 0
4 4 444 4 44 4 4 4 44 440O

0444<4 4 44 4 4 4 0a4 0.0 0 4401 1 <44 4a 4< aaa on 4
4 40<44 444 444444 4 4 4 000 4 a

44 4444444 4 f4 O 0. 4

:C00
000a00

o 1 .0 0 0 !
oo 1 o o e o 0 !

0 0 0 ato o <<

O O !4
P <4O !

"U t!O <<

Sa a t

p O bO O
< < n bo r

U 
4 O O )O

rU v 0 0 i C . O CO G O V G UO G G
c c" G 1 C G CU

" a O oc
a ! v U

o n

e u

o a
0 0 " o
v o c o
0 o a a

ooci

r 00
9
C
m

0 0
' o 0 o0 0.00 0 0..e0 0

>O u G: 0 a 0
Q O G "S O t.O u O
+ Vf C+ . O

n o c o o c u

0 0 o u
0 0 0 0 0 0 6<

0 0 0" o 0 0
0 o v c

a

" " a
" as
" as

.. " as
[ " a a

is
0 o a

" " a

[ o " e a a
[ o o a < "

a a
" a
as

a a aa
a

a a " a
a a a a a a
[ a a a a a<
[ a a a a a a
[ f a t f a a

a a a a a a
a a a a a a

a a a a a a
a a a a <

[ a a a <
[ < a " a a
[ a a a a a
o f< a a a
a a a a a a
a s< a" a a

" a a " a

C

.<

.. <
. ..
<...
.<..
.<.444M444

0 0.

a a

a a
> o

0 0

o .rO N
0 v
O a

4 

OO

0 0 0 Q

o n o 0o c
ti CO G nC" U J
S OC O UC G O O
a O C v C10

C OC

C
O O O "O O O Ou U 4f n C OO C O O
v no

a
<
a

a a
a aa a

a a
o a Q0 0

ao
0 0

00
o

u G o o u G o <<<4
O O OO G O < <
G G tCf ' O O M
G O O U O <<
O O GPO C 4< < <<C O O f c < < <U C < <

< <4< < <

;9 Z

0 0
..00 0

a <
a a a t a

+ a

a4
t a
.t

.....o

. a.

.."

...

e.

M

gn

a. OG
.-
.

0 0
o.. 0
0 ... 00.0 0

i o 0 o aa s ** * a s *

< U AO O a < f f
O O C O O O O < < a<

e 4 a a a ea 4 ea a
aaa a f { < < a * *
a i<< a a ! a a a* *

t f a f t a a a t * < <S a a e t < t ! a a a <\ a < e* *
t o < a t! a a a!{ 44 ea<!{ t< a

\ < < < { { a < a < {a < < aa a a a< a
t t%<<<< l< ft< ai{ !< a <

< i < l a! < a a a! < < < a< i <
t a l l ! t {{<a t a a a{< t<
< l a{ a{ ! ta !<t {! < {aaa<a a
i a aft a<< a{ a !!<<
< a< a a a a a << a< a< a a

{ a 44 64 44

l a f i ea

I f a! f f a s

{ a < fa ! a !

. a < ! a a a

! aof
a ! a!aaaa

......
a a

a a aa a a a
a a a a aa a a

a t

[ t

t

f L t

t t

44

< O

a < < 4
I aa < aa
t o<<a a a
l a < <
I a a a a

l a < t t[ a a a <

a a a a s
< f 4

f a a

...
.. e

a . .

a .
a a .a a aa a

a .
a
v c

U OGO
SOSC. 0O u u OVO f. a

. c, a a

s c

a a 4 a
C a a f

a .t .[ a a a
u c a a a. e

a s a a a a

0o
uSo
Soo

O00.7 Oc O O O
U OO O JO 0 0O

O O O O O U G J CO
G OO O G

..

..4
.e..

o n
0 0 o a

0 n 0

a a < 4

a a
a < aaaaa s aa a
a . a aaa4.aa aaa .* *aa aaa .4
aaa aa . a a .

.. .

..

.

.
.
.

a < a a <a e

a a a a a sa a

a a a a a a a a a

a a a aa a a a a s< a a a e
a s a aa a a <a ea a

a u a a a a a4M M
a a a a a a 444 S a c a a a a
a a a a a a ac

....<<.<<M M

<<<.... ..

C Q
t le 4

e t t t l4 l t tt t t 4 4

[ a

a a
a < a a

a e
a a

.

U C.vUO C

f C



N M " "4 aa0000""0" ""444

4O 0400 4444 a< 4
a 44 <444 a . a<

s 4444 4 . 4 44 . 4
S O44 4 44 0 0 4 

S4 . 44 . . 44 4

0 0". 0 44.4. 4

4 . 00 00. 0.... 4 4.
4 0.00 44 0.00 444

. 0 0 04O.0 .a444

S 0.0. . . 4 .. 00 4 44 46 0 0 <4 t4 < 00o o4f4a 4

6 0. 0 . 4 .. 0044 4
4. . 44 .

44 444 000O 444.

f44 aa444 .00 44 

0 0<44 004 a 4 4 .4..44

4 40 4444 444 4. 4

404 44444 4.4. . 4

44 444 44 444. 444

4 O .4 4 444 . 4

0 0 444 .0 O 444
040 44 40 444

44044 44 040 44

44 44 44 044 44

a44 44 444444 4

44044 444 40444 4 444
4000 4444 4004 44444

g >4 4 44 444 4 0 4 44

0 4 444 44 4 4a4 444

0 0 4o 44aa4a 4a 44 4 4 4 4

0 04a a4a4o o 4 a<
0 0 0 44444 0 o a4
44 4444 00040 <<4

0 0o4eo44 a< e4 04 0o a< 4

4 4

a.,

..
o.
..

.3
64

o"o a " " 44 4 s !4. . .. "
" 00 0 "e4. . . . .. " ! ""

0 000 00 ee"0"e 4 4 44. . . .. " ""
0 0" 4 4 44 44.. . ..

4 4 44 44440 0 0 000.0 0 4
4 4 4 ~4 4 4 4444"0""00

!4 44 4 4 44 4 4 4. . . . . .0 0

44 4444444< <<f<4644. . .0 . .

44 464 "" 004 4!444 "" e4
444< 00 00 f< 00000 4

44 4 444! 4 4 0 0004 4 1
1!444 44 4 44444444"" 0 444 44

!4 4 44 44 4 44 O00!4 44
4444<< 4444 <4 !4 4 O0oo !44444<
4 t4444 44 t t4 44444 0 0 0 44 <4 4444

4444444f44444 4 !44! 40 0 444! !4 4!444

4 4 4 44 4 4 4 4444494 4 4 4 444 44 4

'. < <... < fa',.aaa aaa4 .4a
'a a< a f ! !a <a<

. 9. -a4 .4 44aa. a « .a..aa. . a
a f4 a <a <t .a ..! a
t<< a a ! .a a .a
I o< aa a ..!a<<<{

t< a a .44

f < < 4 a a
a a a aa a a a a< a s o o a

a a a a a a
t a a a a a a s

l a a a a a a t t a a

l a a a a a a a a

a a a < t
I a a a
t a a
I a a

a <

a <

4 19

< a<
a saa a<< < aa < a '

a < <
< a <a a a

.aa f !
a a < a<

< <a a<

.4 -9
a a f <f f< !fa !

f f t

rJOc c p Co ( . yO n0 O O pU 0 o u < O a0 ..a fnO+ 0 40 c UO o 4. O 4 O 4+ O O O U O C O6 O O O 4<4 4O 4 PO 4v4 4{ O 46

V UOG U O 4O. O O.O U OO 444 . 4404 4
G4cOUCc ) 4 . 44C4p C 4 4.0 4. 444 0 4O 4C4
O OV O '+C.' O D V c C V O O 0 0 O O C a 4. 44 O 4 4O C 6 a 4 4 U4 4

x 0 0 0 C0 0 0 ' C U t u nO G p u 0 to O pp00 4 4.6 4OC 44 .44 4C 44. 44 .. 4444 44 4

o4n04 4cC 4oOC 4O 04 44 0.040 444
4446p c4c+4O4O a c af0 4 44

O { a 44 !O aa4 4. . 4 44 44 .. 4 444
< a4 44444 4 4 4 44 444444444a4.

-O 4 4 44 44 . 4 4 444444

44, 4a4 4 44444 o0 0 44
... .. 444 .:.e:: .0: 4

000 000 000 """000" 0 00" 4 0000 0

"0"O0 ""0""00000" ""4 ""000 4 0 " 0 " 4 4 0004
1"0" 00" 0"0e 00000"" 4 4 4 000 4 4 4 4 0

000000 " o000s 00000 0 44 44 4 00 4 4 4 4 aaa4
0" O 00 00o "0"0 ""0"04004 44 4 4 4 4 4 444 4 4

0000" "00 ""000000"04 44 4 4 44444 44444 4 44 4
000 00"" " 0" "4 4444 4 4 44 44 4 4 41

000o000 000 0 00443434 4 4 4 a 44 4 4 41

00000" 00 4444""4444444 4449444
/" 00"0e 0 40 40 4 4 44 4 "" "0 4 4 4 44 4 44 4

00 o00 4 4444444444 4" 0444 4 4 44 144

0.. 0. . 043... 44.4 00 .. 44 44 44

So... ...... .4 4 4 444-44 4 4 44 4

0 440" 444444 4 44 44!4 4 4 00 000 444 4 44 4
0000" 444444 444 44 4 "4 004 4 44444 44 4

40 4 4 o 444 " 44f444 4 ! 444 4 4444 4
4 4 0 0 4 4 4 0"0" 4 444"04!4 44 4 4444

a44 O 4 4 4 00e"0 0 0 444 4 4af4
a4s a4 e4a4 0000" 4444444 4

a4oo ! 0 o0444 0 0 000 444 44

e " ""44 46 4e44 0!44 4 4 4 4

U O O .'] 0 4 4040 0 04 a4 f44aa
0 0 04 04 000 0 4 4 4 4 4 4

0.00 00 0 44 04 00000 4.44444449
0 0 404 4 440 0 4 4 444 0 4 4 4 4 a 4 " 4 4 4

O n n o 0 0 444 4444 a aaffta4 4444a
0 0 004 44 44a4444af !00! < a44 4 4!4

o 0c o 4 0 0 44 o 444a 4 4 4 of f444 44 44 444
o4. o e 4sa 444 4a 4 4 4 4 4

O 4 4444 4 < 4 4 4 4 4 44

a4!4o e4 f444a f4a4a 4 44 s44
44 444 44 4<44444 <a a/aa<4fa a444 04o 4
4444a444{<44 4 {! 4a444a 4 4 444 400

!4a4a4af f 4{< O 440 44444« ff4444a4 4 4444a4n44 4
[ 4a a<4044 44s444 4444 444 < 4444a444

t 444s a { a<<4a{ 4444449<afaa444<

44.

4444 444
a44 4 a44 44

644 44 44 44
644 44 44 44

a444 4aa 444
64444444 44a
64444444 44a
a44444444f 44
!64444444444a

f<4a4a4a<4a 44< 4

.0 o a f. .
o a a a4. 444
*o t <33
f ta

444444 4 4 4
4 44 4 4 44444

444 4 44 44 4 4 44

4 4 44 444 44 4 4 444

4 4 4 4 4 44 4 4 444 44 4

4 4 4444 4 44 44
444 44 44 4 4 4 4

4444 44 44 4 4
4 44 44 4 4 4 4

444 4 4 44 4

44 4 44 4 44

a4 444 4 44444

4 4 444 4 444
4 4444 4 444 4
4 4 4 4 44
4 4 44 4444

4 4444 440 4 4 4
44 44 <f!4 44 4 4

4 44 4 4 4 44
4 444444 4 444
4 444444 4 44 4

f444< 4 4 4 4

4 4 44 4 4! 4

4 000 44
444 00 00 0 4 0000 00 44 44

4444

.4444

4444

44

4 44 00 00

444000000
4444 00.00

44 00 00

O 000" " 004 44 44

0 000 440 4 44

o00 000 4444444
00e0 " 0 s444t<444t
000 0 {{{<< 444a

O40 !{4<44f444

O0< 444{f444

O 444 444f O 4
0 444 44f O {
1 444<4f4o

a
a a
a a
«
a a
a a
< a

a <
< a
< a
< a
«
a a

a
a

0 0 44 400

00a44444 "04

0 404a 444444444f f 0f

444444444444444 00
444444444444444 40 44
44444444 444 4A 44
44444444af f< < <4

44 O404{f4 <<< 00 0 4
44{ < O U 44<4{ 4 { 4OO4O 4

0 o a ta<t
SO Op 0-- 0 O<4444,4 4 4 4 444

44 44444 44 444

- < a4 4 4 444 a4 44

4 4M 4 4 444 444 44444 444 44

44 <<{4 llGa 444444 <4

44444444 4 444 444444444
444444 4444444444444 0

444444 444444444 4444 4
44 44444 4444444444

44444 *** *4404 44 44 44 44 4 4444

44444444 44444444444444444440404
44444444 444444444444444044444

4444444444444444444444444444
44444444444444444404444444444 404

4444444444444444444444
444444444444444444 44

4440044444444044 44444444
4 44444444404 444
4444444444444 4 44
4 4 4 4 40444 4 444444 4

4444444 4444444

4444 444444 4 44 4
044 44444 04404444

4 4 44 000 44 4 4 4a4 44 44444 0 4 0 4" 4

4 444 4 4 44 4 4 4 44 4 4 44 000

4444 4004 4 44 44 4 44 44444o .00
444 444 4 4 44 4 4 4 4 444 " 000

44444 444 4 44 444 4444

a4 44 444 4< < 444f 4444 4<

f< 444f444<44 44

t 4< 444440004a444444 4 f 4
1 4 44 4400 00 4444444O4 O

4 444 0 444444',00 4.
0440404 0 444444O0 O4O

<4444444 444444o00 4"

44O 4444444 444 O 444 00 04
O 4 04444444. 444 O 4

00 4 44444440 440004

00 4 o 4O 4 4O40 44004
40 44 4444440400044

444 444000

000 444O00

4 444444444

4aa 44 44

4444 444
.44444 4444
.44 44 . 4 4 4
.a a f f < aaa 4 4.4444 e4 4 -44.4
4 4 4 4 4 44 444

6 444 4 4 4 44

6 44 4 4 44 4
64 4444 4 4 4 4 4 4

4 4 444 44 MM4 4

oe f o t< t 4

a a a .ua < O .<

6444444444

4444444444

f44 44 4

t t a o a< a
a< a as

t4 t a a s o a aaaaa < < <
aa < a s t

a a a a a a< a
aaaa < aa a a aa a

t a aa <a a a a a
t a< a{ a<<< a a

444 444 .4 444444 44 44 aaa 44 44404

4444 4 4 444 44.04
.444 44 444 4 4. 0

a a a. i!4 a4 4 a 44<< o

4444 44444444 0.

44444.4444444 .0
4.444 4444444000

4 44 4 444 0 4.4
4 44 444 0404 4Q

4 4 44444 0 4 4 4 4 4 "

4< 4 .aa aa 4 4 4 4 .O O

4 44 4 4t444a ee4 4 0 40e
4 44 44 44444 4 4
444 4444444 44 4a

a t 4 a ooe w 4

4 4 4 4 4 4 4 4 0 4

a 4 a 4 4 4 a a< 4 a a o e t
4444444444 00 44=

4444 4444444444

44444444 < a t a 4 4 4 a

4444444444 4 4= 44

4444 e4 44444444

4 44 444444444 .

4 44 4 4 44444444
4 44 44444444

a a a s 4 a a aa o a4

444444444444444 M

'444444444 44444

4444444 044444a oas a a qaa 44 aaa. a a4 < < < < < aa a

444444 4 <4a44

44 4a C a 44a a a

[! 404 a << a< l a<
! < , 

C < a< < f a <

USIU / Tl UM N APSEUSO-CONTOUR ow
CONTOUR INTErVAL

LISTED PLOT 6U43TS - PPM iWOIVALCUW U 1 PPN ESUVALEWY T T REFERENCE CfNTCUR I4CCC^ =

0 0 000 0 444

0 444444444444 44a
00 44 44444 44444a0 44

0 g 4 4 44 4 4 4a4

444444 44 44 <44446 44a

0 404a 4444 aa 44a444a< 0 a<4
0044444 " a 4a 4444444 04 4

4 44444444a 44 <4a4

0 0 "4 44 < 4 ! 44 444/ 4
o 0 a44aa44aa4 a4a4a
O4 a4! a4a 40! 4 "444

O 4f 4 a4a aa 444<<4

a a a a a

a a4<<a aa aa <<

N

.1 '~

.1I

.50

<.:..
o u
0 0
0 0
0 0 0
0 0 0 0 0
0 0 0 0 0
u u .> o u

0 0 . o 0 0

o v o u o u

< 0 0 0 0
n o u

a s n o 0

a s c u m

a a a .+ o

a a a c ,

a a a a
aaaaa a
a t a a a a a a
a a a a a a a a
a a a a a a a
a a a a a a
a a a a
a a a
a a

a a
a a a
a a a a
a a a a
a a a a
a < a a

a a a a
a a a a

a a t a
a a a a a
a a a a

a a a a a
a a a

< O i

< < < O i

< < 4 n i

U i

"f O O O i

C C n V n A C

O O O O O A O i

O G ii G V O O i

O O O O G O O<

C: C (1 " c c

-Z I -- l

0 00 000 
v o 0 a
0

C

,:

'

:
x.

.:

..

..

" a
> 0

>
> .. c"

4 a a

4 <

t l

::..
.<
..
.<
..

<.
<.

.
..
.

a ! 4

t t < C !

t {

S

t

l l

O C t

C ! C t

u o c

0 0 0
c c .

r, o.r .

U O A N

c. tw ! 
t

" t l

t t t t

t t

t

...

..
f 4 a

f a

[ a a

a

a

I a

l

V o U

U u u

o v

o u v
n o

v o 0
o u u

o u

t r

[ ! a

a a a

a a a

a aa aa aa

a.e a a
ga a

a a
a4 4

a a Ma ee

a ea a aea a a a ..
a a a a a a
a a a a a
a s aa a a[ a < a aa a[ < a aaac a ( aa a a[ a aa a[ aa aaa a a aa a a a

a a a aa a a a a< a a a aa a a a a4

aa a a aa a

a a

a a < a a <

t t r a a s< a<
[ a. a s a a s
c< a a< r< a a

a< a a< a s a s
L a a. a.< a a

t a. a a<. a< a a a
[< a< a a a. a< l.

. a a ... a aaa a
a r a .. < a< a a
a< a a a a a a a
a<<< a a a a

4 a a

< O

< O O

a O O J

a a n l
a r l

f t a<. a< a a a l a

.9u u u
". o c a c aE-0 c c - a ac c c_ a a

c a a

4.. 444.

4 44< 00 "00 "4a44 0 000 00
44 004 44 """"" 444 4 40000000 "

4 4 4 4 0" " 4444 444 444440000000"
4 44 4" 4 4 4 4 44 4 4 4 444000000

4 4 4 444 4 4 4 4 4 4 4 0000044 ""

4 4 4 4 < 00" 4 4404 O "" 44 4

4 4 44 0"0 44 4 000 O " O "" 4 44 44

4 44" 00" 4004 000 444

4 044e 0 0 e 4 44 4 4 44

a 0 4444 4 <4 "04 0 44 4 4 4
< " 44 4 40 <" 404w 0 00 0 4{44 44
a 00044 4 4004044 0 0 <OM 0 00 a4 44 44
4 44 4444 404"" 04 0000 O 4 4 44 4 4

4 4 4 4 4 4 44 0" 0 00 44444 4 4
44 4 4 4 4 00 004 4 44 4 4

t " 444 4 0 4 4 4 4 44
[ 4 4444 444 O444440 4 4 44 4 44 4 444O

[ 4 44 444 4 4 00 4 44 4 44 444 4 4 4 4e

44.9 44 444 00 0.0 4444444444 { 4 a o0 c
44r<< 4a{< 4o 4 e4e4 s4aaa 4 44 4

444444 4a0000 00a444 444444 444 0

44444f0 4 4aa oeeo4444 44 4 44444 a4 00

44<4! 0 0 00 0 4 4444 44 4 4 4 4 44 4 e00

4< 44 0 00 000 4 a4 4 4 4 4 4 040 0 00
44a 4 0"e 0oeo00 <aa a < o000ot44o00040 0 0 4 4 4 4,4 4

44 4 40 04044 4oa444400::04000

t4r04040400 0 ee
a 4a4 o00 0 000o

0 4 404 4 0 O40
0 4 4 4 4 O 0 00
0 4 4 4 4 00 O4

O 4 4 44 e00000

4444 4 44 f 4 44 4 44 00 00 0

4 <444444<4 as!4 4444 4 444! O
a ! 44444r4 4444 { 4 4O0
f4 4444 4 4 4 4 4 4 00 4 4 4 44

4444444 farr4<4 4 0 0 f4444 4o 44o
.4444444 44a444r4<r 4OO 4 44 4 0 4O 4
44 444 444 4 4 4 4 4 444 4 4 OO a

44 44 <444s<444444f444 0044 0<444
44a44 4 44 4 44 444 4 aaaaa <<a4 00o aa44
4444 444 444 44 4444 raa444aaa44 4 o000 a44
44 44 4 44 44 4444 aata <aa4 aa 4a a o04444o 0 44

<44r444 a444 44 44 444 4 440 4a«4!aa oc o 4 4

444 a4<4444a444 4 4 4 4 a4aaa44 000o a

444a 4444444 4444 4a<< 4 4 40 0 .4 4 4

<4a4aa 4r! 4P444 r4<<444<44a4a a 4
<r4444444 o4 a44 444444444.+4 a44

s< ww 4ww 4a 44w n <!!a0 rr!<4 ! 0 4
"0l4a 44a4a 444a<< 44r r 4a4ar4044444a 4a 4 4
6aaa 4a <4a4< 4 a a4444a4t 4444a4aa< r 4YO U 4V ', t

4a a4<4aa44r44444444044a<44r<<<4 440o4u4oP4o 4
6r 44444a!<!444aa<4 aa44 <a44444444<4a o404444oO 44

"< 4 444 444a44a4 44 04444raraa <a ! aa4< OO e0!4'
4444444aa a !4 44l44f4444404444 44 O0a 44

44!< r wa4< 44O444r 4'

,a
la

la.

a <

I 4 44
i " a a

a
< a
as

a
a
<
a
a

la
1"

1 < a
1 a "
I . <

1 a <
t f < a
[ a < a
1 < a <
t " < a
1 a a f
t a < a
1 < a

I

[a

[ a

a
a
a
<<

< s
a <
a a a

a " a a
t a < a
a a < a
[ a a a
t a a <
a a a a
a a a <
t a a a

< a
a <

--------------- a s9 

-

< <...... M a <....<<.<.<.. <<.

4< <4
< < << << < <t < t
&< < <

f<4 < < < <
[ t

O e

4.
4..
. 4 4
i ..

.. 4
.t< f..i
f ... f

4.

. f4

i
t

s
s
a

a
t
t

0
0
0

0

4444 44
O 0 0 44s a 44

4. . . 4 444

.000 4 4 40 .. 4

O 0 400a 444O {0a4

0 4044 44. .000
0 

..0 4.404 044 e o44 

4444 .4404 4 00 44 000

4444 44 C 4 444 . 44 @44444 .4
44 44444 0 

44444044 .. 4 44444 0 44 44 a 
4a 4444A4 44 4f 4444444

4 0 44 4404.44 4444 OO.44.4444 40 .O 44 444444 44 .

440 4444 s
4 466 4.44 444

44 444444444444 400 .44 44 404

S04044', 444444444444 0.

44 4 44 4444 4 4..44 .4 4 40 4

a s<<< 4 4 4 4444444 ' a 4OO aaC
{ .< OOa4 4 44 4 4 4 O 4 {-0

. 44C .444 444 44 0
- 4 444444 4 4

* - 4 444 4 4 40 44f - 4 O t t44 .4 0 4 0 44444 404

4 - . 440. 4 44 . 44 4 4a <a O a aa aaCO tC{ 4.. 1 444

... O O M OO O. O 04000 a s44 aaa a4a ao444444 c4

000 0 0 a0 4 

a 0. 000 0 . 44444

a o00 o4 4 a4 t0 a at a 0400 440 404 0 44444 0 0 4

. O O O O O a 4a4< o 404t404C 4 44 0
0 0 a .4400400 . 04 4 . 40

4044 400 04 0.0 .. 0 4 44. ...

. i. a .l Oaf aa O

4 .. 0 * 4.4 04 444**40
...... 0... ... 0.0 . 433 ..

O Y00a O 0 00 0 444 00a 4 a 0
4400 04 O 0 O <4 O44 0 40 0 40 4 f00 44a 444O 0

O0 !" 0OO 40 0 0 00 44 4 O 00t 444a 44 0

.... . . . .. . ..... 333 : 3 ::

44 00 00 0 00000oa 00 0 4444 444a o00

0 4 0 0 040 0 444a4 A " " o4" a 0"0

o c a ... all . 0.0 . on. a t c --44 s 00o 000 0e44 0 4 0 o 44 00

44 0 4 0 0 0 00 0 0o33aa 0o0

0...: 0.. : **

....... ...... 44 .4 ..

44o00 4444"444444s44 4444
"44"00a"4"4""4a4a4 aaa4 "44t4"4 0

44" " 44 4a44 4 44 4a4 44 0

4 4 4 4 4 4 4 34 4 "0a "e""4"4se44"44"4aa444 0 "

::....<.
....
..

t<441 ! ![ tfll t

<
<

<

<

0..Q.

o.e.. 0

a a

a 
a

as
a

a a a
< a a a a
< a a < a
a a a< a a<

a s< a a a a a
t< a a a< a a a a
t a a a a a a < a a

t a a a a a a a a<
t a a a a a a a s
t a a a a a a a

i a a a a<
a a a

la

a am a am.a a a a a a
a a a a

444 444 44 4 444 4f 040ii a i s c~o ov « i uea4a 4a4a4a0a0o04o 0a< o 4006
a4 a 4<4a a4a u o4 o o <0 a o4 c o 00 06

44 a 44 aa 4o404o 04 0 4 40 0 400

', 44 444a / a 0 0 040 04P 0 O4U O 00006
4444444 O0004 0004 O O O 000O 040 06
a4a4444aa O44O 00 04 0 44O 0 4444O 46 O

a< aa<a o 4 w o o 4 o 00 00 o "
a00 0a a444 O O 4O 444O 00 O0 0 00 o00a< 0a0444 0444 O4444 0 .0 44 .

O 
4 44 44 44 0 000

"" 4444 0" 0 0444 0 0 0 4""

434 3444 .44. . 44 -

3 33 .... :444444 44< 00000 0 00
40444a "a- 00. 000"

a444 "a" """""" 0
a a a ": " " 

0 "4"000" a0aa4 as0 se 4" 000" 0

1444 44 044 44 0 40 4

t a"40a00a0"0e" ""

.
i.

4
{ t
fI

I

a
! " t

t t t

t t t

t r

t

t

.
.
<<

.

a
"
a a
a a
a a
a a
a a
a a
a a
a
'.a
a
a
a

a
',aa
a a
t a a

a
a a
a a
c a a
is

.<

..

..

..

..

..

...

...

.<.

sac s
<4

C.4 O O 4
< a! O U C t!!o ! a o 00o a t

0 0 O a s o 0o f! 4
- a nO n c v

en an o o n o.0r 0or eo 0

a a ta a a u nat c o nc vv o u + rO O O OJ Oa C1 1 t.o c
f a n r C na s 70.0 0 C
as

a

;z wm

U U

O O

O O O C

A C O

R O O

O O O

O O O

0 v
n o
K O M

D

G

a as
a a s444

cOo as «a
O c a a -4 Q
. O O O

a .

<a a a r
a a a a a aa a

< a a a s ca a

t u s a a a
, L a a a a a a

a a < << a <
a a a a a a

.<aa a a aa a a aa a
a aa . < a a a a a a
a a a < a a < c a

a a a aa< aa aa a a a< a a a
a a a < a a ca a a aa aa a aa s< a a 4 l a a a aa a aa a aa a a Maa
a s a a a a a a4 4 4a um a a a aa aa a a a a a a a

i i i i i
aaa a a
a s a a
a a a a
a a t
t a a t
a a a a a a a

a a a a a a s
a a a a a a a
a a a a a a a
a a a a a a f

a a f f a a a

a a a a a a a
a a a a a a a a

a a a a a a a a a
a a a a aaaa a
a a a a a a a a a
a a a a a a a a a

aaaa a a a a a
a aaa aaa a
a a a a a a a
a s a a a a

a t aaa a
a t a aaa a
aaaa aaa a a
a a a a a a a a a
a a a a a a a a a
a a a a a a a a a
a a a a a a a

a a a a
a a a a a
a a a a a

a a a
t a
a a

a a a

..

.
.
.

a < a a

f4a O [

> O C. O OO v>7 O O 0 0l _ J n O O O O

«:



n a.. a ..o" ".

.. w "....oo"

................ o eo o
0oeee "o0..... . e... 0.. 0" .....s .........."o e
n .o oe .ee .o 0 0 o e . .

e O. ..o 000 "eeo o.. o .0 0 0" o0 "o"o .eo . .. e. o 0

tIMNI4 / POTASMUU 40 PATIO

PSE U0O - CONTOUR MAP

COITCCL INTL[PVL= 2.0J

LISTED PLOT LAIT5 - PPM EQUIVALENT U PERCENT K R (FERFNCF C0oTf0 (^0 0'-)) 00,.r0o

t
N

.- 1-4

a

.

..

..

.
vo

OO
OD
OOJ GOO
U O
J GfO
.a

a

.

O 0 0 00 .0 0 0.00 O O a{ 4<{ a{{<
O O O 0.00 0 0.0.0 0 0 O O .O << a a
O O e M O OO OO O O U .Co .o0 a< a{ a({{
O w w .0 0 0 0 00. 0 0 0 0 0 0 a< a< a<<

w w 0 00 0 OOOO O O O O 0 00 0 0 0 0 a a a{ a<<{ a r
w M O O O 0 0 0 0.00 a < a a f aA w A .O. 000 0 0 0 0 0 <{ a {{{{ac . 0 0 0 O.O 0 0... 0 00 {{{< a a<0.. o0 0 0 O O O. OO n.. f( l a a

0 0 . 0 ... o .0 0.0 a { < a4
< e0 0 00 eo00000 00 0 ( a a a a<<
S..0 0 0 00 0.0 0. 00 0 . nn G o (aa{ a

O O O O O . O O CO CO O U0000rVO O a{{ a<{{ a' 4 4 U 0 0 00 O UO O O O O O U 0 f < { aa
00 0 0 0 0 40 0 0 0 0U 0 4 ( aa{{ a

O 0 0 u 00u o r ou .. on a a{a « a a
0 0 o e 0 o n o o a s { <{ a
b o 00oOn 0 0 0 0 0 0 0 (a{ aa f

o 0 0 0 c0 0 O O 0 0 u 0 a a ar O. o o c 0 c u< < a a a(4
hO JO J n n 0 0 , U a s

cOO O 4 0 4 0 a{ 0 0 O <{ a4
C" L. C C" u O C" O a( O O ( a a a

< n + e c nr O < 4 e n n

a oC- M M M O O a O4
coo .. A Ao0. a as {e a 4%

0 o eA y aa a n o0 e O o a< as4 4 w O -A ..- A w c c r G n a s a s a44
c < a A a <. c u c. e o nOo as a aaaa< 4

A w e w A4 w w w G a..a .. w w .eA c o.
w- wew w w 4e~so u o 0 0

C C Ow c O 4 0 Y < w w w.< L 1< a' o - ss O Oo O o c .. w A w o c4 4
w A MM Oo 0 o a o o "-A w u
A A r. a" vu o ro

O C O O G UO
w wA ru eo u o 0 0A A L - c. L c (.L v c "u
M M A O M MM O " 0" O 0 0 0*0

A A AM M M A w 00 .... " .... "
M M A M w A A A "....O" " ..-.""
w w A AA -" .- 00 -- 00
A A A A w ""...... .. 0... . 0 ..0"

O w O " 0 0 0 00 "O Mw A "
. .... 0 . 00 0 ... 0 ...O A O
. M..... . O"" .. - 0. ... O O
V ... O A- A O ..... .. 0.0.. .

0 0... " A M ..O ... O O .... 0..
0O 0 0 0 o o A A w "-o"" { a " O o"" e

.
O n M : :: .0 O O O O-O O Ow A AO O OO 0. 0 0 A A -A "" " O" w w A O O O O O

p0 0 00 wA / A O 0 0 A A 00 0O n U
O0 p O C O w < O 0 A A 000 O OO Mw H 00 A M M 0 00 0 0 O OO O Aw M -w 00 0 w w 0 00 0"C O 00O M O A wO e A w O O O OO 0
0 o A w A ww w A 0. 0 0 o u0 0 0
0 o . w w w o . 0 0 0 0 0 0 I o w. . w n n 0 0 . 00
0 0 A w O A A w O OO O p0 b( OO O

n p A w .O A A A O O O p O 0 0 00 t,
O C w A J .qr oO OO O O < nU 00 0 00

0 0 O O A A O 0 0 0 0 O OO cO O CnO O n

u o . u o u u- w .( u o A & A O3OOo n o L Ou c 0 wO
o rc nr w A A o o A b c. D ~a Oo e n nO
r L c c : c.-o D o c oOo c <c" u r u r
u J . o u u o c o OOo n 0 c u Y o uC, o c

n v c ~ A.- ono 0 oc.. on 0 o c c"o u. h e
> 

ua Au 00 0o o n c o 0 o u o

Y or Ju + .. uG+ u 0 c uu u o uu

h C- C+ G v C O + A U (" O O O
-C J G H A ti "1 C <,

_ , ar U C , C a r U

. U C< C<7r< C v U J
~( G L a C e C C a G UG' C O C C O

a ( C C C' C C v U a. C U L'

.... ......... " o eo

.. .. " ...........

..

. . o aa ao . a <. o « t.."s as< t«« .. a < t< ao a . a a a a a a . a s a a a ao a s a < t t t

.. 44 4- - . . . .. . . . < 4 44 44 40------00- 44444<:: : : :. " : 44 : : " .
... 00. 4 ... 0 0. *..0.0. ... 4 4 4 44 444 - ----- - . 44 444 .. . 4 .. . . 04 04 0

.. . ... . . 00. - ... .0 4 44 444444 444 --- 44 . .0. 0 .... . ... 04, - M
... .. .. 4. - . . 4 4 44 . 44-4444 - . . : 4 .. .... ... 0.40.40. .

. . .. .. 0. 4444 ... 444 ---- 44 ... .
. . . . .. . .4 "-i .. . . . . . . .

4. Q 4 O O 4 4 4 g 44

. . .0. 0 0 0 .0 e . - 0.- . . . . 4 4 40 0 0 - . . . . . . . ... ..0.. 4 0a0 4 u

0. .. 00 0 4- . . . . 4 0 0. .0 4 0 0 0- - . - . .. 0. . . . .. 0. . . .4. .. 0 0 4. . 4
S. . ." . w 4. . 4 4 4-. - . - . . 0 .. . 0 . 4 . .

00 44....... .... ... 4 4 44 4 . 0.4-- 4 444.. 00 .0-0044 4444 4444 4 ..0 0 .00.4r 44 .000.-. 0 0 .. 0 0 44 4 0 0 000.. 0.M000

e40 0 
000 4040 0f4:00 4N. 0 00 444 0 .4 .0 0 0 00"0 0 t 
.0.. . .4. 0.0 0 0 4 0 4 4 4 . .4 00

04444 40 o4e00 040 4 44444 040 0 0 0 a4 4 0 0 0 00 0 0 000 0

00: 0. 0000000040044 0 0004 444 00 00000n 0000000000 4 0000 00000 0044 44 4 000 00 0 . 0 4 000 000 0 0 .

< 
0 4 004 444.4 0 000 0, .

4 00000000 00000000 444 0 0 00 444 0.G0 4
444444 004 0000000444 0 40 0 444 0 0 0 44 0000 0 00 00 . ....

4444444 0000000004444 0 . 00 0 4 44 00 0 0 44 000 0 0000 0 . .
' <444 4444000004000 00a444 4<4. ... 4 44<0"04 0 0 0.0 0 0 00

44 44 44.. .. 0 4444444444000 0 4 00 00 0
4r4444444400 4 4 an44 0.....
4444444 44 + 4 0 044 .00 o 44 4 

4 
04000

44444 444 44 00 0 444 -r 044.0 00

4444<44444 44 44444404: 001 "444 4440t044"0 0..0....n44444 4444 44 00000 00 000000000000 0000

444 44444 4444444.4444444: 4 4<. . . 0 0 .0 . 0..
44a444444444 4444444444 4 44 4 444 4 0oo 0 0 00000004

{4444a<4444 + 4444444444444444 44 0000r 0 4440 . 0 000 000004 raa4444444444444444444444444 4444 0000044000 .000 00. . . .# 0..0 0o.
444444444444 4444444444444444444444444 00000444 000 00000400.400000 00 0040

4 44444444+ 444444 44 4 4 444 444 4 4000444404: 40000400. .. .. 00 00 00000
444444444444444444a444444'4444444444440 00 .
44444444444444444444444444444444404444444 0000 0 44 0 0000. .. . . . . 00 000 0

44444444444t4 4 f t444444444444444444444 000 444 4440:4444444444444444444444444444404444444 000000444 44 444 0 0 0 00000 . 04000 0

44444444444444444444444444444440444444 00044 44 444 0 0 0 0000.40000000 00 0 0

444444444444444444444+44444444444444444444404444444444044444444444444444444444444444 00044 4 44440 0 00 0 00 0 0 00 00

S4 4 4 ., .. 44 44 444 w f. N n4 0e O OO

444444444444444444444444444444444444444 0 4444 4444 0 0000000 0. 0 0 0.4 000
4444444444444444444444444444444444444444 4 4444 44 4440 0 000000000.00 00 000000
4444444444444444444444444444444444444444 M444444 444444 0 0 0 . 000 000 000

4444444444 44444 444444444 040 0 00 00J0 00 0 u0 00444444444444444444444444444444444444444 44444444444 4440 00 000000 0000 000 00 0
4444444444444444444444 444gg44 4444444444444444 00 000 00 4 00000 4000 0 0 0

44444444444444444444444444444 444444 4444444444 00gg 4gO 0. 0 O0 0.00 4 0 00 444 00 .0 00 .

4 4 4 44 4 4 444 44 4 4 444 44 44 444 44 4 4 44 4 444 4 4 4 44 4 44 4 44 .000404 444 4 00004 4
44444 44 4 4 4 4%%4 4 4 444 4 4 4 44 44444gg ggggg gagg4 4 4 44 4 0040 0 0 0 0 0 04 4 00 00 00 440 0 0.

4 O 444 4 44444 4 4 44444 4 4 44444 44 4 44 4 444 4 444444 44 4 4 4 4 44 0 00 0 4 0 0 0 0 4 400

4 r t lt l < ' N N M 4 h C

04 0 z74 4 44 4 44 4 44 4 444444 44444440 444 "0"000 00 0 0 44e_0e04n4 0 0e000 0

44 4 4 4 4 444"4 4 44 4 4 4 4 44 0 4 44 4444004404.4.4.40 00000.4 0. 4 44 44" "0" 0 t0 " 000"".0 0 004

"O CC 4404 444 4 4 44 4"4444" 00 000 4 4 4 4 """" 0 00 00
C00 444444404t04444444 0 04440<0 + wt 0

O a : t04 4 4 4 4": 44 4 4 "4 440 0 0 0 000-000
C00 444 4 4 4 4 4 4 444 44 4 440""4 4 0440"4 44"4 4 4 44 44444... . . e A' .... 44000 0 000 0 0
a <04 44444 44 4 44 4444 04 444044O4404 404 4O4 4 44 44 4 4 4 4 4 44 444000

404 4 4 44 4 4 44444 4 44 44444 444 4 44444 44444444444000000 0000"00.4 00" 00 00
4 4 4 444 4 4 4 4 4 4 4 444444 4444444444444:44444440000 00000"400 ""0 000" .4M O0" 0

< {" 444 44444 4 4 4 4 4 4 4400 4 4 4 " " 44O4"4 4 4 4 4
44444 4 4440444444 4 444 4 4 4 4 4 444 00000".t000 00 e0 0 040e

44444 4 444444444 444 44444 44444<00 00 4 0000 00
":"4:44444444 4 4 4444444444 44 4440004 4 4 4 4 4 400 0 4 0400. 000"00000"0 ="00n000 0 00

4 0 " l 4444444 4 " "4" 444404440000"00e444w0 0 0 000000.40 00000
" "040< 44 44444 4444444440 0 0 00000 .4- 0

0000044 4 44 4 4 4 4 4 4 4 444 44 4444444 404 4 O0"0 00

t< . 40 r0. 04 4 a4 4 4 4 4 44444.4 0 ""0000 000000.0"0o"0"0 0 0a00000 0 004

404.4 t000. 4 4 4 4 4 44 4444 00 00 0 0 00 0 00 00, 00.0e00 0 .4 0 0 0 .4.0 0

< : 004 < +"444 44 44444 "0 4r 0" "0.4.00"0 0 00 00 0 0 N0 00 0 000 0 000 400000

004.0004 .4 t4 4" 4 4 44 44 4 44a4 4a404 44 44-00 0 0 0 00C 4 44444 44444 4 44 4444 4444o 0 0 00 00 000000 0.000000004 0 0 0' 0

0 ~ 44444444444444444444444444444 4 00~ .4.0 .40 00 0 00 0000 0 0000000 00 00 00

44 4 4 4 444 4 4 4 44444""00000 0 .O O4O . O . 0
4 4444444" 4 44 4<4 444 44444<0400 . 0 0 0 0 0 0

i<" a 4{t 4 4 4 44 40 < O e0 a:0 0 000a0 000 00 00 00.4. 00 .a.

00 0 44 4 4a4t4r4a4l 4 000O 0 " 0 0 000 00 .00"0 0 0 00 0 0 0 0 :0 00 0

44 44 4444 .40. 4. 400 40 4 0 4 .4000 -- -- 0----.---- 040 4 0 4

.44....44 04 - 4 .* 44. . . . . . . . . . .04 4 444
4 .-.44444444 4 4 4 4. . .. . . . . .- 444 4444 --- 4 0 - -4 4

0 4444.. .- .... . .. --444444- - --- 00 0 -0 - - *... . 4

a44 4r4 4* o 4 4 4 4 44 40 04 00 444 44000 004<0 00 4 4 0 4t

444 444444 444- 4444. . . . .- .. .44<<4 - 0 -- 0-444 -- 0 000 -.. . . . . . . 0-

4 444 4 44 444 4 : l.4 -4.. . - . . . . ..-. ..- 44- -o-- --

444 4 4-44:400..00 04 44 40- 0 000 000 -.... .. 0-4 0
... 444 4 44 44 0000 .4 400. .. 4 - 0- . 00 . .e.. . .*... . : 4: :: : 4 4 :' 4... . .... e * ----- e** - - ----. -0. -- *.4-o 04 44 4 00**.

444444444MG 444 44 44... .. O. 4.40 SO 444 0 00 0 .4. 00 00 00 00
0 

44 e 04 e 4. 4 0400 --40 0 ***00 *0 0 0 -*0 0 00 00* 0

4444.4 444444w 4 4 44 40< < - -- - - - - -- - . - - 44 44 44 04--04 0 00 0 0* 0 .. 00 .4 4 0 4

. o u ., a <, n c < . n " -..a- . -+ r. . .n - .,-, .. * o-r * * : < : :

.. 04 4 444 44 44 44 4 4 44444 40<< < - - - . - -44 4 44 4 4 44 4 0 04. 44 404-0 0 0 04 0 0 4 4 0..

.. 444444444 .44444404.00 40444440440- 000-- - .- 0-4-0 404-004 - .0000 04 004 04
- 0 0 444444444444444 4 44444<<4 - 0044400000 . 0. 00 04-0--0 0000- 00000 000 * .40 0 0 0

. . 44444 4444 4444444 0 40404.04 400-404- 0-- -0 00400 - 40 000 0 000000
4 4444 4 44 44444 4444 4 40 0 40444 00 4000 0 0 0 4 00 0

4 44444 44<4 44444444444 4 44 4 4 4 4 000 0 040 00 000 0
00 04444 44 444444444 0440 0 4 0 0000 0 0 0 44 0 .4 4444

00 0444444444444440400 444 4 4 4 00 0000 0 00 0 0 0 0 0 0 4444g

00 O 0 4444 4 4 4 444444 4 - 44 4 4 4 0 000 40 0 0 0 0 0.0 0 00 444
.00 4 4 4 44444 00000 00 00444 0 0000 000000 0 000 0 n 00 04444

.0 40O 4444 4444 4444 0 0 0 00 0 4 4 0 000 0000 0 0 0 4444

.0 0 00 4 444 4444 4 444 4 4 0. .4 044 0 0 04 0 0 00 0 0.0000 00 0 4 444

00 00 4 4444444444 4 4 000.0 00 000 00000 0 000 00 0 4 4 4

0 0000 4 44444 4444 44 0 0 0 00 000 0000 00000 0

0 00000 44444444 44 0900 000 0 0000000 0000 0004444

0 000044444444 00 000 0 444

444444444444440 0 4 4440 4444
444 4EM 444 0444 0 0 4 4440 4444

444 4 44-0444 0 0 4 0 4444
S444 00 4 00 4444

4 0 00 0 0 00 444 444 .
4 0 .4 0000 00 000s ~ e O O 44 44 4 44 00 C4

0000 000 0 4 4 0 0000000C00 0 0000 4444 44 O4oOOOO

0 0 0. Q OC 0 J 0 0O 0 " 4 40 4 4 4 4 4 "00 0"400 0 0 4 0 0 4 e 4 4 0 4 N 44 04 4 0..44 ' C 0 4 0

0 
'OOOC aO * * ,0 0. 000O 0. 4 404 4 0 0 .4 .0 .4 4 44- 4444 0 00 M4

o o o o o O O .4e a 0.c .4 e 0 e 0 0~ c 440c 44c0 0 0e 0. 0.444 4444440 c 004 0 0 0

44e t. q OoO -MM ' 0 .4 044 4 00 0044 4440 04 0 00 0 4

0 0 0 0 44444404 0 44044040444440 0 0 0 0 0 00 0 4 0*

e. ec r e0, 0 0 4444444444 0. 0 4% 4 44 c< 004 4 4 0 0 4 44 4 4444444444

00.4 0.. 4.4444440440c,000.04444044444 0 00 00 0 < a< a a C4 4 40 04 4 4

.0r44444440,44. 44.44444444 0 00 0 0 0 C 4 44 0 0 4

4444,04444444444444444444 4 0 00 ..o 0 0 444 0 0044

0 00 0C0 44 444444'440'004440c'44 0 .0 4c4 4 4 0 4



"""5" " < 
4.400)4)0).44"""e""4444"45""4"CC4C t- 4 .4....44 444 4 4 .... e.44 .. - 4

my. " ""4.4"" "-""40""44"4 4 " 5 a s < " " r.w" t " ".4 rN.44455054
........ 44 "4004" .- w - -. -

4 004444440.4..44. .. .. . . oo ~ o4400N 0"" 0 e "" " 40 " " r5: 5 " S. " " 4 44~ 44 .0 o 000. " "" " .Y 4

N O- w "O4" "- 04 r " "0"" 0 "0 Y w

04 004 
44444 4 

44 4

" a Ow : C a

O4 ee4r44 44 44 4 4 0 0""044"" <.44 00:" 0)w0t "e"041444 N

0 

4.4 4 4 4{40 "00) D"4Ax4

N .+a C44 -"4"."0 4 44 0044
Ca40 4( 04 4<4r0 00"4 0(00 0 4 4!4 4"0"4.4.... . . . . . . .0 000 4 0 44 05445045440 40505 4

505 C l t "0ww lC< M C .
- 4 4 -. . .. . .. . .. . . .. . .. . . 4 4 4 44 4 .40 44' 4444 444444 ... ... .. 4 440 444 ... ... .. 4 44444 44 44 4444 4 "

- .. .. . .. .. .. . .. .. . .. 0 44 4 4 4 44 4 40 4 4 - O

44 w4 4 4 4 44 4 0 . 4 4 4 4444 4444 0004 000 44 444 4 0444 44 4 4440444044:4000 w wwww ~

- 4 4 4444400 00 0 44 4444 4 4 4 444444 .4 0
440.4444NN440 4 00 444 4444444 000 0 0w4w44l4 44n0+4 044444440 44444 44 0000004 44444 Nn4o 4< 4n

4 es e t < < <- .< C 4 n 5 0) w r
wn C D - -C a < C C C <C t l " C C ) a 4 a II D t C CC llCN t NN )

44444444444 4 4 4 444 44444444440 040 00 44 4 0 . 44 444444 04444444 44 0000000 4 4 4 4 4 o 44444

44 444444w4 4 0 444 44 &O4444 4440 0 44404044444 444440444n4004000 .0 .5N44 N
w w4 ,< 444044444444,44444 004 4 0444 0040 0004r40 00 4 4444 44 4 4

.N 4444- 4 e 4 4 &4 0 O44444444444 4 4 04 4400 0 444 40 4 4 0 440 00 04 00 4 44 4 44 44 44 0

444 4 w. O 444444 04 4444-ea 4444 4 44 44444e0ee4000<0«44444 04444444 8 44 00C 00 444 4 ' 44 4 4-4 4q 04

44-44 44444-4 44444444444444444 444444 0 44 00000 444444 44444444 444444 0 0 444 444 N 4444 444

4O C 00+40444 44 0OO 44 4 44 4 444«4 0 0000 400400 44 4 404 0 444 0 444..<.t4 4 44444

4 4 44 444 4 00 4444444444444444444 444 4 4 4 444 000444 4 04 44 0 4 44 4 4 0 4 4 4 404 4 4 4 4 44

4 44 44444 44 444 444444444444444 444 0444 44 44 0 4 4 4 0 444 44 4 4 4 4

4 4 ~ ~ ~ ~ ~ e44 44444 4 444 4 4 4 4 4 4 4 4 4 44 4 4 4 4 4 4 4 4 4 44 00 0 4 44 4 44 444e 44 4 4 4 4 0 44 4 4 4 4 4 4 4 4

.4 r C 4 <C a 4<<g .4 ee ,Ce a 4l t r \ t a< l < < 0\1044 a « w n N 5 w w gr w.

4 g 44444444444 44 4 0 4 4 4 4 4 4 4 4 44 4 4 4 4444 0 44 ooo 4444 00000o0404444l404444444 \04050 5444,4 44 4 4 44 4 44 0 0 4 4 4 4 4 44444 ( 444<444444444 4444444 4444404 4 0«444 0000 04 44 4444 4 54b4 4"4

444N 44 4044 4 444400 444444 444444 4 4444 44444 444444 444444 444444 0 4 444 0 0)44 4 4 N44 4 4N4 4 4 4w0w

4 g e-o a su « <{ a l< es we weC « <<t O O 6. O a N N N w4N

a lt.44 4 4 4.44 4 0 4 4 0 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 4444.: < 4 0 400 0 444 4 4 400
4 4 4 4 400 44l «444 4 4 4 4 4-44 4 4 4 4 4---4-40004 4 ------- -4 0 0 0

4 4 4 0 4 4 4 4 4 4 4 4 0 4 4 0 4 4 4 4 4 4 4 4 4444 4444 4444 444 4444 444 0444 00 4 04 0 - -- 00 0 .

40<4 4 444 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 0 0-4 44 44 --- - - - - .*0 * 4 0 0 0

4444 4444 44 4 44 0444 u444 4---44--0- -- -44--- -44)004044444444 00 0

NN 04 4 0 4411l44 00 44:44 4a4 4l444 44 4 44444444 444 400 4 44 a4 44 44 4 44 4 440 4 44 44 .0 4 4a 4

444 444 0 44444 444 44444 44444: 444i444 44444 4444 4444 4444444 44 44 444 444 4 44 044 4 4a4s4 444 004 0 0

4 40 4-4-44 < 4 4 4 4 .i444 444444 4 4 4 0a - - -4.04 00 00 0
4NNN0 -a4414 4a 4era 4 444444 44 r4444444D rt r 44i 0 4 4 i4 444 0 -4 . 4 - 4- -i-.- - 0 4

444 .44 44 0 00 - - 0 4 44 4444 44444444 444.4-444444444 444-44.4444444-.44-----.-444--.-4 -4 4 4-44 0 4 4 *0 -0

0 4 4 0 4 a 4 0 4 4 04 44 44 4 44 44 444 44 44 44 44 44 40)w444 40)w00 44 4444t4o44 0h 4 4.4

0)-44 0 4 4 4 4 4 4 4 4 44 4 4--44 44 4 4 4 0 44 - 4 4 1 - 4.- 4 .--- ----- 44 4, 4 --

4 4 0 4 4 4r4-4a4-s4 444 0)44- - .4 4 - - 4 4 - - - - - . - - 4 . 4 . .
4 . -- - n- 44- - -

4 4 40t4 4s44 4 4 4 4 4 44 4 4 44 4 44 44,0 44-
N art44 4 4 44 4 4 4 4 4 4 4 4 0P4a44 44 4C N r t 4

ar0s4tat0ar4a44444 4 . 4 --- 44 - 4-- 4.4- 4. 4 *

-40e0044444 4 440)w4-- 4---4-4 4 00 0 40 4 4 - -
44t"0 44 4 0C4441 4 4 44 4 4 44 4 44 4 44 4 4 44 4 4 4 44 4 4"44I" 0 4 4 4 4 4 0 0 4 4 4 4 4 4

44 44 44 04 4404 4444 44 4 4444444 44 4 4 4 4444444444 444 4 4 4 4 0 '44 4

.r44 4 . 00 4 4444444 44 4444 44 44 44 40)N040 0 44 4 4 4

444444 44 40444 4 44 00 000 444444444444444444 t4 4.4"4444<40 0000444 4 0N""444u4004 0 0444 444

4r44 4440 04444 0 4 00 4444444444444444a44t440)N00 444444 400440' 444

O M MM NM N w0p M1 a t aa t a 4 t < «t 4 w -4 N1ou D y f
414- 404 440 44 4 -4--4 0- 40 4444444 444 444444444 0 4 4 444440 0 4 0 4 4 0 0 0 4 4 444

4 4 4 0 4 N 0 - )w -44 4.4-r 44N 0 -, 4o 4 4 4 4 4 4 4 4 4 44 4 4440 4O4 u4 4444444440 0444 04"4000404055 4 44

444 4 -4 M 4 -4 -- 40 44 44 444 4 444 4 44 4 44 44444444 444 4 .4 0g g 04oo 4 40 04 44 4 4 404444 40

4444 4. 4M 444404044444 04 .44~ 4.4 4 44 4 4 44 4 4 4 4 444444 4 4<- - - - 44 4 4 4 4 4 4 4 4 0 4444 -4 4 44 44

4 444N 4M 44 040040 4 044 4444 -O 4 44444 444 444 444444 444 4 4444 44 4 4 44 4 44404 44404 44

444 4 M 444 04 40 4M 4 44 44 0 0 44 4 44 4 444444444 44 4 4 O 444 44 40 4 44 40 4 444 - 4 4

444 0 -44044 4 44 44MA 4400O 4.4444 4.4 444 4 4444 44 4 04 44 44 04 4 4 4 444 4444 4 44 4

r4r0)Y " 4 4 r *4- w* 444 " 444444 4444f 44 4444(44444"444 .4" 0" 44 0 C44 4 4 e"+"44 44 4"44"0404r4 44 4Y4w44 4

4 44044444 r w0004 444444444 4 C 4444 444 444444444 4 4 4 4 44 4 44 4 44 w""4"4 4 0044w404404000044 4 4 4 4 4 4 444044

4 44 4 04 44044 00444 444 -4444 4 0 44444444 44 4 4 4 4 4 4 4 4 4 4 044004 4 444 44

w N M w " " A e est eq " 4 4 4 4 4 4 O4 44 4E 4 " (04 444444 44"4 4 4 44a4C4 4 4 4 4 400

44 4 4 44 4 4 4 44 044

""" /" " "t4444040<400 < 0 4 4444( 44 444444 4 O l 4t4. 4 4 4" 4"00"4404eee0e44e44" A4 4 4 0 0 0 0 4

44444404444444 4 4444 O44444 4 44 444 4 0044 - 04 0 44 4440444444404 4 0 40

p we- "0"C " 13 0 et N e4e o a O 00 we we e-e .4 44 e 4es we 0t C" 4w w4N 44t4 44 "44 4 44 0 4 4 4 4 4 4 0 4 4 4 44 4
4044 r0)440/04""4w4""0 0 0 444 44444 4 44"(""4 4004 ( " MY0 0 4 004444 4

e 00e4 44, 0444 44440e 4 44ese444444 t twe OO s 0 0 - 4 4 4 404r4004 0004 0 0 440 0 0 040 -

44 (M e 4 , "" "" - 44 04 444 4C4 44 44 40t 44444 4 4(4 " r .r 0)44 4 4 4 0 0000 004 04 44 4 44444 00"44

- 0444444 e . e e t 0404444 a ANreA - 4.4 0 4 4444 - 4444444444444444440e 4 4 4 400 0 44444 00 4 oeoOO sw t 4 4 4

6,4 e, e-ee-evre ".. """"" "" Mee w " e tus et( eCr Cen & C M N CC er, e C t " a mea 4 0)w" C - r" " ""/"" """ e e rNww

40r4 4444/" 4"" 0444" 4404 00 0044 C4 C444 0 44004444444444444 444444444 4Y 44455544444400""0"4444 4 444)r0w44r 444454

S4 """,."/" ,r ",. af ( 044 <444 "t4 4 4444 4 44 4 4 44 -044 0 44 praO4 " 4 4 44044w44 5"":44-5 . 4 5 4 r

44444 44 4 4 4 4 4 0 4 0 0 40 . 44444444444444444440r 9( gN n ae ta e444 444 00444 4 444 0040 4444 44-4 4

4444444 44 404 444 4 444 444 44 44 4 0040 4 0 4e r 4 4 04 44 0

44444444 0. " " " 40 . ( " 4 444{ 4<4\4 <4 " ea4 4e4"5 wM" . / 5")4 4 Y 
e e4 45 00e00"0e4aC S " 0 4C4f( C a444 0

.4444 44.44 4 4,4<-4 44- 4 4 .- 4 - 044444444444444444444 000 0044444 0000 0004 a f4w0C"4 0M-0C 0000 0

"",. C .t (., aeee .e - c . eC "CC a<(C( "C{".( C C C et< e " ""C0) Y o O rai r~" e o .www" / r 0

44"4 " 4400444 4444( f4 4044444444 444" ("<"{ 4l 44444 4 0""0" 44 0o'N0 0000 44 4 00 0 0000

4444444000444 . .4 E40 00444"444O44< 4CC<C 4 4444O- 0 4 444 4"040)r00 4 0 04444 44.444 4 0 0

4444.44 . 444 44 . <aea e .. .c.i ,a sea 4 4 04 000444444444444444..4 0 4400444 0 - 000 0 0 4 4C 0

-e I e ta _ , C ,+4e- w O" f4 " 4 (-a ce -eal o & _' "0 C C ( A t w. w w" "" " P e "e'o"t-4 )r " C

4 4,44 4 4 w.40 44C4a00444 44 4<4" 0 0000 444 0 0r.040 0 00000 0 4 5444440444 0

)4 4 4 r 4044N 0^00004 4444444.44C0040 444C- O00 00'4 - 44444444 04 10 b o

44 4 44 r4 04 4 .. 0 . 00 4 4 00 444 <l< 0-000 e4 eC m w4 44 "" 0"w 4 000 000 4 4e 004 N4 44 41100

4 .- 4 4N 44 4 tN40-4 00- .. . 50444. 44 44 r 0000 444 04 t00 0C 040 00 0000e .N n0) n 4 4 4

5154"4CC_4_C04400 l0O.4CC 044 4404 0 400400 CC 444w1 n S o 0 44CC0 M400 O40 00500w40-410444
444ww4w00 0 4 44tl00 44 0 444 0.4C b 0 0000t{ C CC < 505 " 0 O C C 400 0 0 00-0544 004444444 Mo4

.44 4c . 444,44444 444 4 44444 -444 0444 044.44 4 4 4O OC, e4 Os - O v44 4 4% 44 -
444 44 4 0 00 e4 40 a qe4 44( q . 4e e ( -s Nw 00 4C 4444 4444 44 4 4 40 44 4 0

44 4 444 . 44 4 4-44 4

O * 0 we YC C NC C C ft l C tt4 4c .40N.4) 554 0. 044t4< Nr Nwe>OD444.w *C N 4 4 4 41440) 4 4 4

/MNNm 0hATN N s051P4055 w 0- PPwEC t LtNTTa / ECCEN K stt C4 h ~ M w N.4 )

44 44 44Y SC40 444a 4t444 EU44-C44 T0 M44-
Nn n 4454404 44 4444 44444444 e4 4444.w4o4O4w4n 44,N

444 "04 50444 4N444" 4 44- 4444444454, N One 0 4 4040)N N N 4.0044 44
4 0 44NN44et4 44 44 4- (4 4« W art4 4nn " 44 4 w o

440w N N wXrw q 44 44444 4 C 4 .4 0 4.C 4 44 444 4 4 4 4 414 NN4 4 4 4 055

MN h4 4 44 41 Ct l 44< 041 44w <<a413 0" "" 1. 00N n

Nn nn4 4 4p< t 44 4404 0130 a aa40N 44040.4

m y4 N 4 4 4 4 4 4.o 4w, h4 4.440 44 44o44. 4( 44. 4 4 4 4 40) w 4 4

n. 4w- .44 4i4 4 as 44 44 4404r4444 444 4

u44i 4 0444 444w 4w4w 4 45 <- 4 4 4 t4.440 4 400

"(44 4I N V4^4a4. 4.4 u4~ N n C 4 N4r4n4w4o C4a4In4C444t.4 4r 4"

.4 44 4 .4 4.4 44 4 4 4 4 4 4 4 4 4 4 4 4 44 4 4 4
LISTER PLOT NITS4- 4 414 4 4L4 4 4 44PERCENT K444444444444(44 44441" 444

4 44 4 4~~ 4 4 ~ 4 4 4 4 4 4 4, 4 4 4 44 4 444 444 44 44 04 444 4 4 4 44 4 , MM

N M .e .eM

N

A Aw . ww

N N N N N N

N M n t4
n n O n n" *

n M
A N in p f n M(4

r " n rn ns -

f n n fn

N 

*N
w 

-
* 
A

*nwM

A -
n! y

A A

N O O <

a o e o -
w w e a

D n N w OC

D w a 

o w

0 0 0 0
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TJ TS TSC TSS GA

46 4.67 .05 .u 5.15
.0' : .2 5.39 .00 5.42
.0 y .0i E.

2 3 . 5.48

.0 .02 c.12 .30 6.64

.i 00 7. 6. 0 4.75

.0.00 9.47
7 ..!".2 6.1? .00 3.31

P .0" . ': P.!1? .00 3.17

.03 .0'2 6.93 .00 5.95

1I .0" .; 9.2!! .00 5.30
I . 00 .f" .00 .90 4.80

12 .0 . 0 .O" .0 3.39
*3.2 .3 . .30 5.58

14 .0P . 2 .V0 .0 o 4.10

15 . . . . 5.23

is, .0" .0 .00 .00 4.99
47 .00r.; . 9.93
18 .0.06 "0s. Q.20 4.67

1 .j .'W . 11 .03 3.63

.0 7 ."6 .00 4.30
21 .0C .' .3i .00 4.29

22 .00 .00 .00 .00 4.05

23 .00 .?3 .r0 .00 2.89
101 *r0 .0 .00 .00 .00

12 .02 .2 .22 .33 .0

10.0 . .03 .00 3.56
104 .C40 .33 .33 .00 4.06
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107 0 9.2s .00 6.04 .00

1+8 .00 .30 .30 .00 5.85

109 .00 0 5.7 .03 4.07

110 .00 .0 3.57 .03 6.93

Computer Lines 1 thru 23 refer to Profile Lines 1 thru 23.

Computer Lines 101 thru 110 refer to North-South Tie Lines 
1 thru 110.
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PMC PPI FPS PSN PSR PVP PWR QAL QT Sc SRM TA TB TCA TFS
1 .00 .00 .00 .00 .00 .44 .00 .35 .36 .00 .00 1.22 1.51 .00 1.83
2 .00 .00 .00 .00 .00 .42 .00 .45 .51 .00 .00 1.16 1.55 .00 .00
3 .00 .00 .00 .00 .00 .53 .00 .51 .33 .00 .00 1.08 .00 .00 .00
4 .00 .00 .00 .00 .00 .65 .00 .45 .29 .00 .23 .90 .00 .28 .00
5 .00 .00 .00 .68 .00 .59 .00 .41 .31 .00 .00 1.14 .00 .35 .00
6 .00 .26 .24 .82 .00 .51 .35 .34 .35 .00 .24 .83 .00 .00 .00

10 .00 .20 .34 .00 .00 .78 .33 .49 .00 .00 .49 1.46 .00 .00 .00
11 .00 .00 .31 .00 .00 .75 .00 .40 .39 .00 .53 .00 .00 .00 .00
12 .00 .00 .00 .00 .00 .63 .00 .29 .25 .00 .38 .00 .00 .00 .00
13 .40 .00 .00 .00 .00 .69 .00 .62 .30 .00 .42 .00 .00 .00 .00
14 .00 .00 .00 .00 .00 .76 .00 .55 .00 .00 .25 .00 .00 .00 .00
15 .31 .00 .00 .00 .00 .86 .00 .51 .00 .00 .40 .00 .00 .00 .00
16 .38 .00 .00 .00 .00 .85 .00 .68 .00 .00 .41 .00 .00 .00 .00
17 .00 .00 .010 .0G .00 .86 .00 .61 .00 .38 .33 .00 .00 .00 .00
18 .00 .00 .00 .00 .00 .82 .00 .94 .27 .40 .40 .00 .00 .00 .00
19 .00 .00 .00 .00 .00 .82 .00 .75 .20 .59 .59 .00 .00 .00 .00
20 .00 .00 .00 .00 .00 .77 .00 .63 .42 .36 .32 .00 .00 .00 .00
21 .00 .00 .00 .00 .00 .64 .00 .50 .00 .60 .15 .00 .00 .00 .00
22 .00 .00 .00 .00 .00 .56 .00 .54 .00 .26 .31 .00 .00 .00 .00
23 .00 .00 .00 .00 .00 .51 .00 .49 .00 .60 .49 .00 .00 .00 .00

101 .00 .00 .00 .00 .00 .00 .00 .35 .00 .00 .00 .00 .00 .00 .00
102 .000 00 .00 .00 .00 .37 .00 .40 .77 .00 .00 .00 .00 .00 .00
103 .00 .00 .00 .00 .00 .68 .00 .62 .33 .00 .00 .00 .00 .00 .00
104 .00 .00 .00 .00 .00 .76 .00 .84 .00 .00 .00 .00 .00 .00 .00
105 .00 .00 .00 .00 .00 .96 .00 1.09 .00 .00 .32 .00 .00 .00 .00
106 .00 .34 .36 .76 .00 .75 .00 .58 .00 .00 1.04 .00 .00 .00 .00
107 .00 .15 .08 .00 .38 .60 .33 .29 .00 .00 .00 1.36 1.36 .00 1.61
108 .00 . 0 .00 .00 .00 .55 .00 .00 .00 .79 .35 .00 .00 .00 .00
109 .00 .00 .00 .00 .00 .50 .00 .00 .00 .00 .37 .77 .00 .00 .00
110 .C c . . .2: .- .25 .00 -00 .43 .71 .00 .31 .00

Computer Lines 1 thru 23 refer to Profile Lines 1 thru 23.

Computer Lines 101 thru 110 refer to North-South Tie Lines 1 thru 10.

Geologic Unit Average Value as a

Function of Map Line for %K

M AA I' rs m I r 11 rr



TJ TS TSC TSS WA
1 1.37 1.51 .00 .00 .41
2 .00 1.55 1.42 .00 .98
3 .00 .00 .53 .00 1.24
4 .00 .00 .46 .00 .33
5 .00 .00 1.09 .00 .60
6 .00 .00 1.46 .00 .44
7 .00 .00 .38 .00 .27
2 .00 .00 1.08- .00 .32
q .00 .00 .76 .00 .85

10 .00 .00 1.53 .00 .38
11 .00 .00 .00 .00 .47
12 .00 .00 .00 .00 .22

16 .00 .00 .03 .00 .29

20 .00 .00 .00 .32
21 .00 .00 .00 .00 .24
22 .00 .00 .00 .00 .25
23 .00 .00 .00 .00 .22

101 -.00 .00 .00 .00 .00
102 .00 .00 .00 .0 .00
103 .00 .00 .00 .00 .23
104 .00 .0.0 .00 .00 .21
105 .00 .00 .00 .00 .21
106 .00 .00 .00 .00 .00
107 .00 .95 .00 .47 .00
108 .00 .0 .00 .00 .88
109 .00 .00 .44 .00 .38
110 .00 .0u .20 .00 .72

Computer Lines 1 thru 23 refer to Profile Lines 1 thru 23.

Computer Lines 101 thru 110 refer to North-South Tie Lines 1 thru 10.

Geologic Unit Average Value as a

Function of Map Line for %K



KM K T M MDA NF MFM MFP MHS MP MPM MPP MT ' DC OCA OCP

1 .37 .46 .c( .30 .33 .00 .28 .C00 .00 .00 .00 .00 .00 .00.36
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0 :.4:0 : :.4:1: :BB :00 :"30:8.:' .:0 .3:48 :8

Computer Lines 1 thru 23 refer to Profile Lines 1 thru 23.

Computer Lines 101 thru 110 refer to North-South Tie Lines 1 thru 10.
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1 .200 .0 .03 .00 .00 .50 .00 .48 .62 .00 .00 .29 .24 .00 .24
2 .? 00 .00 .00 .00 .37 .00 .40 .36 .00 .00 .32 .31 .00 .00

*' .r? ".0' .00 .32 .00 .39 .39 .00 .00 .32 .00 .00 .00
4 .00 .30 . .00 .00 .39 .00 .42 .46 .00 .43 .35 .00 .53 .00

.00 .r .00 .40 .00 .47 .00 .57 .48 .00 .00 .32 .00 .32 .00
.00 .60 .41 .42 .00 .43 .35 .45 .46 .00 .48 .36 .00 .00 .00

7 .00 .37 .38 .00 .52 .42 .00 .48 .39 .00 .38 .36 .00 .52 .00
1 .0' ._? .37 .00 .34 .40 .50 .44 .47 .00 .27 .30 .00 .38 .00
4 .f? .51 .53 .00 .42 .43 .97 .58 .46 .00 .31 .32 .00 .00 .00

10 .00 .52 .50 .00 .00 .43 .51 .46 .00 .00 .35 .41 .00 .0 .00
11 .:^ .0 .6 .03 .00 .42 .30 .44 .43 .00 .50 .00 .00 .00 .00
12 .00 .00 .00 .00 .00 .46 .00 .49 .43 .00 .39 .00 .00 .00 .00
13 .28 .00 .0 .00 .00 .41 .00 .44 .34 .00 .55 .00 .00 .00 .00
14 .0C .00 .00 .00 .00 .46 .00 .52 .00 .00 .40 .00 .00 .00 .00
15 .28 .00 .,0 .0 .00 .39 .00 .44 .00 .00 .30 .00 .00 .00 .00
16 .23 .0C .S0 .00 .0 .39 .00 .37 .00 .00 .34 .00 .00 .00 .00
17 "0 " .30 0" .00 .00 . 39 .00 .41 .00 .41 .52 .00 .00 .00 .00
18 .00 .00 .00 .:0 .00 .37 .00 .36 .46 .55 .45 .00 .00 .00 .00
19 .00 .0. .00 .00 .00 .40 .00 .40 .63 .44 .34 .00 .00 .00 .00
20 .00 .00 .20 .00 .00 .38 .00 .42 .36 .63 .32 .00 .00 .00 .00
21 .2 .01 .00 .3 .00 .39 .00 .44 .80 .47 .51 .00 .00 .00 .00
22 .00 .00 .0' .02 .00 .41 .00 .42 .00 .66 .37 .00 .00 .00 .00

..0 .30 .20 . 0 .10 .42 .00 .43 .00 .31 .53 .00 .00 .00 .00
101 .00 .00 .:0 .00 .00 .00 .00 .40 .00 .00 .00 .00 .00 .00 .00
12 .00 .0. 0 .0 .00 .53 .00 .48 .50 .00 .00 .00 .00 .00 .00
10 .0 .01 .00 .00 .00 .42 .00 .43 .45 .00 .00 .00 .00 .00 .00
104 .00 .00 .. 00 .00 .38 .00 .42 .00 .00 .00 .00 .00 .00 .00
1(5 .00 .I0 .00 .30 .0 .34 .00 .30 .00 .00 .41 .00 .00 .00 .00
106 .00 .35 .4" .89 .00 .43 .00 .40 .00 .00 .49 .00 .00 .00 .00
107 .00 .40 .00 .0 .34 .44 .30 .73 .30 .00 .00 .31 .23 .00 .27
1 08 .0 . -"30 .0 .00 .44 .00 .00 .00 .90 .67 .00 .00 .00 .00
109 ..00 .03 "=.C: . .37 .00 .00 .00 .00 .29 .40 .00 .00 .00
11 .. 4. , - .v . 4  .CC.45 " .03 .00 .61 .35 .00 .39 .00

Computer Lines I thru 23 refer to Profile Lines 1 thru 23.

Comput-er lines 101 thru 110 refer to North-South Tie Lines 1 thru 10.
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23 .00 .00 C0 .00 .62

1 02 .00 .00 .00 .00 .00
103 .00 .03 .00 .00 .49
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1.5 .00 .03 .00 .00 .39

106 .00 .00 .00 .00 .00

127 .00 .35 .00 .54 .03
1. F .00 .00 .00 .00 .29
1'9 .00 .0; .41 .00 .40
110 .00 .00 .5R .00 .32

omputer Lines 1 thru 23 refer to Profile Lines 1 thru 23.

Computer Lines 101 thru 110 refer to North-South Tie Lines 1 thru 10.
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APPENDIX L - TEST LINE DATA
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PRE-FLIGHT AND POST-FLIGHT TEST LINE DATA

BIRMINGHAM QUADRANGLE

DATE - 1979 1/9 1/10 1/11 1/15 1/16

Pre-T1

Post-Ti

Pre-Bi
Post-Bi

Pre-K

Post-K

49.73 51.68 49.58 51.36 55.25 52.74 54.09 57.17
54.56 53.74 54.62 53.70 55.46 57.64 50.66 57.04

20.05 22.14 19.49 23.53 25.50 21.34 21.54 23.65
21.64 20.37 20.97 21.48 28.64 22.95 18.67 24.05

33.85 34.14 33.28 34.34 33.60 34.26 38.24 36.85
32.26 36.90 36.34 36.16 33.57 37.49 41.34 38.87

Pre-TC 1130.31 1102.97 1085.53 1186.48 1322.02 1180.80 1198.83 1244.55
Post-TC 1209.51 1248.81 1290.85 1284.53 1426.18 1300.11 1321.22 1660.64

Note: Substantially higher BiAir contributions were reflected in TC for late aft
Note: No post-flight line flown because of equipment malfunction at end of produ

49.33 53.48 50.54 55.27
50.78 54.63 54.85

22.53 23.94 17.43 20.02
21.48 18.68 19.35

31.42 33.78 31.38 36.69
36.01 34.17 36.26

1177.59 1228.45 1081.80 1190.09
1340.16 1169.73 1210.14

ternoon test on 1/17/79
action flight on 1/22/79

1/4 1/5 1/17 1/22 1/23 1/25 1/26



PRE-FLIGHT AND POST-FLIGHT TEST LINE DATA (Ctd.)

BIRMINGHAM QUADRANGLE

2/1 2/2 2/5 2/10

53.13 54.35 53.49 56.54
54.36 53.65

21.62 18.29 19.28 18.87
19.55 20.73

34.83 37.99 37.21 37.02
34.28 33.55

1141.68 1182.76 1204.38 1209.55
1307.37 1019.40

Note: No post-flight line flown because of equipment malfunction at end of production flight on 2/1/79
Note: No post-flight line flown because of darkness on 2/2/79

DATE-1979

Pre-T1
Post-Ti

Pre-Bi

Post-Bi

Pre-K
Post-K

Pre-TC

Post-TC



PRE-FLIGHT AND POST-FLIGHT TEST LINE DATA (Ctd.)

BIRMINGHAM QUADRANGLE

DATE-1979

Pre-Tl

Post-Tl

Pre-Bi

Post-Bi

Pre-K

Post-K

Pre-TC

Pos t-TC

Note: No
Note: No

2/1 2/2 2/5 2/10

53.13 54.35 53.49 56.54
54.36 53.65

21.62 18.29 19.28 18.87
19.55 20.73

34.83 37.99 37.21 37.02
34.28 33.55

1141.68 1182.76 1204.38 1209.55
1307.37 1019.40

post-flight line flown because of equipment malfunction at end of production flight on 2/1/79
post-flight line flown because of darkness on 2/2/79
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