James McDonald, Richard R. Pavey,
Erik R. Venteris, and Joseph G. Wells

ABSTRACT (TP R LY T . STACK-MAP APPLICATION STACK-FIGURE APPLICATION

g = - . . "y . > 4 ' ~ { Ll A\ II. ". .Ii § Y f = 0GS Geology Maintenance.mxd - ArcMap - Arclnfo |;”E”E| GSGEﬂlngy Maintenance.mxd - ArcMap - Arclnfo AE = SM_StackFigures_Mansfield_DMT.mxd - ArcMap - Arcinfo
J a m eS M CDO n a I d, b ' . \ ‘ J r c ==IF YRR 2 L Nl .' - = LN : pa— ] e -'.1 . | \ : g N3 \ ’ ' I ! _'I ‘ Fil= Edit Yiew Insert Selection Tools Window Help ‘ Fil= Edit Yiew Insert Selection Tools Window Help ‘ File Edit Wiew Insert Selection Tools Window Help
-n ! r wre Yo L oy 1 . : ' 4 ¢ ' = | DEE&E & BE X o $ 12 :_J|:_\_.:g|‘§ja|:|gg?| DEE&E @ =87 o | F s :_J|:_\_.:g|‘§ja|:|gg?| DEE&E & BE X o« $ |1z ;J|:_\_.:g|‘§ja|:|gg?|
Jlm.mcdonald @dnr.state.oh.us, ‘ TRy Y P 7 - "o -9 | * 0 AE T TNV le@qerim@eund Nudo koM e’ | RRD|EEDD|ERME (= lecqerum@e@und Nudo koM e’ BRD|EEDN|ERME S |EE jleee|rznoes [Ensu/ron e’ |RRE|IEEDDH| 6

Richard R. Pavey, Erik R. Venteris, PN |\ W) T Y ¥ PP ey B i - e e \W el ~ Ay ok I oo e, S TANG =2 oznr e MO RN HEREY, N o g
. ., - f . - J - A y 1 f = s . | Gy o = : i "--, = .‘ 5‘ = . ‘ '. I\

B Gt face Geol b T S Ay _ (1
[+ ElacialLimit :_JEJ k J: HERALE e Al [+ ElacialLimit sl “"-E';'— - g ol . ' ..fl \ . B [= Waterwells

d J h G W I I [ L s ! - T e i Ly ! _.. " \ o i . ' S~ J # O surf_geo_lines E { | & Edit surface Geolagy ‘ I3 M Duplicate Lithology & il i ¥ P ; B [ sqmo ines > | = | s s . . e . g .
a n Ose p ] e S ’ . 4 o ; 2., . e ' ; ] g oy o = Y # [ oh_stewod_dft_USas_a i [ - - — — - = r ’ [+ [ oh_stewDd_dfe_LSGS G | § o . = Litholegy: &l “‘ e ,p-’ﬂ,. Ll J ‘J'__ e, ] L '3 a [+ 24K Quads

[+ Counkies fd. o9 . el = . L | [+ Counkies [+ mansField_north,kiF

- - 4 ] Y i
. - - - 4 = T §7V = I k - P f -'.P“':-..._'H - f = L J X
# [ surface Geadlogy selectio | { Geology Annotation Editing £ ’ . ! ’ 2 ] + [0 Surface Gedlogy selectio ff hr ‘kﬂj" . ¥ ¢ A > il , - ! \ ( 1 El oh_dem1ohs
- -1 = Z 0000 : a v i c et R ¥ i e 2 - ; LB e - = - ol Walue

# [0 surf_geo_poirks " T _ # [0 surf_geo_poirks . » \ _ _
# [0 annotation Leader Lines || (f ] ._& ' | . ' 4 # [ annotation Leader Lines List Stack Lithologies J = i = o » R, ':1.;_-, s High @ 254
==t 1 = — , X \ iy . |

ODNR’ Division Of GeOIOgiCaI Survey \ ’ .- » | - s :‘,:l. p ' I g - ' ; £ | f . y . l L L h # b Surface Geology ‘__ i E 'ruﬁ = : . ' . i # b Surface Geology

Lithalagy Annatation f' i = 4 1 ! Lithalagy Annatation a e - b | S i Yar™ § -0 ] oo on i Low : 0
J} Geology Query (%) - " # # O dip_ohdem_hs y GeolID: D2B512 g ' e : ﬁ“- AN N "J?.:';;i‘-_.;.
- o . -l ?_\‘ . ] =] o

' . e N . e ra% ) [F clip_ohder_hs -;'_F;: - ' | - :
2045 Morse Road, Bldg- C-1 '._ T : : 2 ; \ ’ ?:I s : 3 . \ i - | M . =i -:-l'_dellilh-_: F ,#‘. ' - g = f ; . ’ ." : =+ (X ob_demlths : Laver:l

Columbus, Ohio 43229-6693 JPESh IS V- r e | r P R | f/ e T HE T N | | Thicknesesdo

Modifier:-
User:flandro
Date:3/4/2002 2:08:25 PM

The Ohio Division of Geological Survey . At S ' « 9 _ ‘ A P O g €
is currently mapping the surficial geology W Ll Nl DV e 2 M2 o e s &) AR 0 o TS A
of Ohio in three dimensions (3D), using T BT AR T\ A /£ Tsh e A = TR6 W R Y WAL ol I ; k‘f!'_'i’,'f’.'-f’_.‘[’.?.‘f
a modified version of the stack-mapping L ¥ Y ' 0 = (- L f TN “sh [ |
technique of Berg and Kempton (1988).
The stack-mapping technique depicts the

geology for an area in 3D, by listing the

:-;.g;#:':; vor
by "’r.u%)

£ i} | l - : i : = =0 3 .::_ 'I‘.. f- . 4 4 ! 4 I % . - . 3 L4 i [ l Ly

geologic units from the surface to bed-
rock, the thickness of those units, and the | : /o | _ | . 2 i

° ° s ] pat % : - aY : . \ . [ § A _ —~ e : F g\ 2| Di$|:;lay | Source | Selsction | o &n 4 o T ; : : : - : w Dis|:;lay | Source | Selection | f ':; 0o T = : : T e T —— s Display | Saurce | Selection | . =S M ARG T TSI
bedrOCk unlt lylng underneath the uncon- . I . ', : \ . il "q._l- o _— '1, r ' ! L & W » } - 3 - ‘ Drawing v K () "j:i| O~ A~ = ||@ Arial | |E ~ B r u |£ w Bw w8 | ‘ Drawing > W ) "j:i| O~ A~ = ||@ Arial | |E ~ B r u |£ w Bw w8 | ‘ Drawing v W L7 r-J_'i| O~ A~ (= ||@ rial Black | |E ~ B ru |£ > O S o~ |

fircCatalog - Arclnfo - 5:\PetralFutureGen’FinalMadel\Restrictions B [2254255,52 S60590,57 Fast [ [zr5o725.48 S62621.34 Fest ' [ [1950469.04 420960.56 Fest

= . =i A\ [ \ - : - [— = = - E : T . [e——— 2 - = T T . [e——— z - = o T ;|
SO l a e g aCla - rl epOSl S ° e new 1 B Lt o ., J ." » oy ’ $ [ § i 3 1 ] ! - |I,’ start & Drafts - Microsoft G, /= ©hio Geological Socie. ., 8 O:\My Documentsion, .. B ArcCatalog - Arclnfo ... % 0G5 Geology Mainten. ., &) 12:30 FM |I,’ start & Inboyx - Microsoft Out,.,, /= ©hio Geological Socie. ., 8 O:\My Documentsion, .. ~ ArcCatalog - Arclnfo ... % 0G5 Geology Mainken. ., i unkitled - Paint &, 2:05PM .I,I start 1™ Software Licenses - .., /~ ohio Geological Socie. .. & 0:\My DocumentsiDM, ., ~ ArcCatalog - Arclnfo ... i untitled - Paint % SM_StackFigures_Ma... &) 316PM
M g N3 n . it - F L . & - | o - - . :
L « = . i Y . " A \ A = e

mapplng Of the SurﬂClal QGOIOQy 1S lntend_ s ot 1\ ' 7 ' : g | _. =N ' 4 / W ’ ] \ : _ '- \/ K » “ B ) ah” ':.r' . The stack-map application consists of three different toolbars, with each toolbar having a number of different tools. The first tool- The primary tool used to list the lithology attributes and to edit the lithology attributes is the Edit Surface Geology tool, on the In order to draw the stack-unit polygons, many different sources of information are used. The most numerous source of informa-
! ' J ; i ' ' : 7 4 | bar is the Surface Geology toolbar. This toolbar is used to attribute the surface-geology polygons and its associated one-to-many Surface Geology toolbar. By selecting the tool, and then selecting the desired polygon, different forms will appear that will either tion is water-well logs from the Ohio Division of Water (Jones and Barrett, in press). A second application was written that draws a

ed to repl ace the O]der and Smaller_sc ale -' " . PR ;‘ o " - *'_II . ; ! y | | - ; . _ - . F e ;. P S . ’. relationship lithology table. The second toolbar, Geology Annotation Editing, is used to label the surface geology polygons, by list the stack-unit lithologies in stratigraphic order, or allow the GIS user to attribute one or more of the stack-units for the selected stratigraphic column for selected water wells, based on the water-well log data. In this example, eight water wells have been selected,
= / ! [ \ * : : A N 5Q reading associated one-to-many relationship lithology table, and creating the stacked text labels. The third toolbar, Geology Querv, surface-geology polygon. In this figure, the selected surface-geology polygon has been attributed, and the Edit Surface Geology and stack-figure application has drawn stratigraphic columns for the selected water wells. The geologist can then start using these

mapping that was ba Sed upon general- ._' e , : < ; \ . ¢ T . ,\ : , .’ ‘ ' .. - ! _ U ' _ ¥ -~ ' ' - % g A~ ; is used to create custom queries, using the one-to-many relationship lithology table. tool will act.ivate the List St.ac.:k Lithologies form. This form lists all th’e stack-unit lithologies, along with the name of the GIS user stratigraphic columns to aid in the delineation of the surface-geology polygons. Before this application was created, a college intern
: v . ; : : (7 4\ ) a2 | who has edited the stack-unit lithology, and the date and time the last edit has occurred. required approximately three months to draw these stack-figures for the STATEMAP grant. Using this application, the amount of time

lzed, tWO-dlmenSlOnal, geomOl‘pth-b ased " N, N — W7 & - | Y./ 23 : - ‘ , e o, Y0 ] / | gy ————w— L5 N - necessary to create the stack figures has decreased to only a few days.
|\ o . y ! . w . _ " ] ' ’ T 1 : ; : e i 4 L . e = 0GS Geology Maintenance.mxd - ArcMap - Arcinfo
- : - ; . ile Edit Wiew Insert Selection Tools Window He
surficial-mapping techniques. B = | : ol _ L9 AN DS US| L% ex|n | b ey = } FeEBl s i e ape]
: . 3 QY B n ) { | IR BN A as Al | T e @0 g xOoMLa? | @@E|EEDD|H M s e e = LSk
To he]p automate the productlon of | Pt \ 7 e . L . | \ L | - L e A\ '\ S e [@@@@xz0ecsdFadironses |@RAD|EEENGES .. - | @@a@sN@eond Bado|hoMmsa? |@@bHE

x|

‘ Fil= Edit Yiew Insert Selection Tools Window Help

= SM_StackFigures_Mansfield DMT.mxd - ArcMap - Arcinfo

‘ Fil= Edit Yiew Insert Selection Tools Window Help

. . iy L g J . , S 2 = - . i : , i . x| : ™ f;g_r T, I B S A e T W Y 7 Ry _:;Inl_‘} K g e I
15 e 4 ; . - ' - / e > ’ T~ = 7 T = & layers % Selected 2 : e _ - . . & -l e 7ol ” PR T N (A PR =T U 2| 9 3 H Ba @ ¥ cu | o |[1:12,000 . ‘?|
SurﬂClal_geology stack maps in the GIS , Y L ey | ' ) IO/ 7 ol TP : + 0 Gt dkbiter : - RS ) o e =D Layers LT ﬂ PR " e D) Ty T 1 T R R | BRELLL =k
g\ v YT A 0% 4 d N B ' ; d 4 e ' § b A # O swf_geo_lines DBJECTID | SHAPE * |0GS_CODH GEO_ID| LITHOLOGY| MAP_LITH| Attribute | quad100K ~ ; : 7 e e oy - | DR g ECE- SN i : o s e » 3 & | P @@ EE D
, w* ' \ e : ! -~ w O oh_stewdd_dft_USGS_G 9361 | Polygon | D2B5 D512 T T <Ml 'ELEWELAND A : w O surf_geo_lines e ; ' S F3E il |ea e e e “@ @ X O & - A 2 2 )

o o ' .__-' - T__ . ..I-I : '. . : 4 \ 4 . J g . ¥ - B | 1L . e = ( = ; [+ oh_stew = v, [ , S - \ . .. N ..I ..I | = > ” S ‘ - e '. = S TEIEY T8 T .
there are two software applications used R SShle | AN ' #y BE Ve b oL’ e e | g € x 18 S s [ i D P S S — & [T ReT ET T e R\ AR

# [ surf_geo_paints . iy -yl Y # [ surface Geadlogy selectio l'.

to help create the GIS data layers. The AR i S g o ), | * )} IR o dT10- i AFT S ST 3 A IS _ e a""- (=2 W7 e N TS ?ﬁ %
E A ¥ P ...- l

AE K =

ers
T

» L Z
- ; - ) A . . ; i
R ik ) | i : .‘:‘ﬁﬁ Z g
sk o el g o - TR ;
: : i - e T i . o
i Y i o e i ¥ e
E s a e 5 Lo WL = 4 3 i

' Surface Geolopy Input
[+ Surface Geology | BY 'np [+ mansfield_north.bif

; 4 i ; i i & [ .". R Feer— ..-_ + B 1 o . e
# O dip_chdem_hs o / Lithology Annotation Geall e Ty i -l b | "y _'._L ; =T = oh_demi0hs

first software application creates strati- | & ’ gl B b i | o &5 S ey o =~ ¥ SR U

Laver f EF, 4 o ] ‘% Tl T BN, e SRR ; High : 254
£ s ] i g : N B B £ iy |

graphic Columns for Water We“ locationS, : ' : . .. 1- A ) f (€ S 3 | ' & ‘, | s T | o : . , iy | 1 :_ T PESh d ; . _' \ 23 % ‘-‘: _' : ‘* i N o m;ﬂ;_;ﬂ;_ 's.,;.pel- WELL LOG ¥ | G ConE | e COBE ST W0 ST RAME | Addies
using the driller’s logs. These columns are N B0 e P 27 e ] S o A2 N ac gl i S OF. LR T g T « LT S S e o A K P R o e g & | '

158144 | Point F27E74 (139 | 2635 [ 0 [LEFPA&, | LEPP&,
|
. . . Record; _|jj _4_!| 1 _»_i Ll_! Shaw: Al 'SElectEd Records (1 aut of #2000 Selected) | . : ‘ : .- : . — _
then used to assist the geologist in draw- | S : =L | T e 7.5 L PO T = e | = | -
ing the stack—map I)Olygons. The second . . L P N ~ < 5. L o, <7 Ry % APy T4 T e o I I | Rl S T
. : R 177 N « 4. [AGST\srYS L 7 = e e s - 1 Ry et ()
software application consists of a number ~ _ I\ P AL PN [P BO) e + [ Idy e o | —

Of different tOOlS used to attribute and la- (' N\ N - . ' : . iy .. \ ' ] G . . —— I' | - : . ; o * | - . . \ ' | ). > | - ‘~.' | -j_-:: -.- " . ." .' -' 33 " : l : - ' ;‘I ‘_ , ; ;. .- .: ;‘JI;JECTID" | weLL LoG N* | oDW_TRANS | GEO_TYPE 2 -:;Eu_nEPTH!cnw_cnuE!TWP_cnnE ST_H : i

g4592 | 327874 Clay |CLA 4 l1 39 12635

i’y :

111 |
Record: 2!_4]' 1 )_Iﬂl Shiow: Al ! Selecked Recaords (1 out of *2000 Selected) Options vI
- = -3 [ L] '3 K .
e EL by iy - _ - ; T E __,r y ; ‘:v—-.lr '_ﬂ ;

Il‘.. ’ e ! DI-.-

e

o2
%,

5,

s,

%

327874 | Sand |ShD 24 139 2635

bel the stack-map polygons. The first tool & W& 54 SESS \ N T L= _ﬁ () L ) U o )R i R I & I S\ ) e DS e L Slles | P o o
of the second software application attri- T SS _ A\ G8hy CG17 3 3 Iy, R4 T A fvd.$: b TR e, AN ARG S 151 R = 5 —
butes the one-to-many lithology table. CG32-" ¢ S, et —- RENAREY ] g [ A e T T

Another tool labels the polygons with the | yq. v ety 2 oy A ,,." 1 G oy PR Z) o W N e LA IS S 2,0 _
stack text. A third tool performs queries | l{ ol Y LM Sicager CG1T- CGa¢ e A i ¢ 2 AR W S e i . | e 1

Display | Source | Selection | F."T;! 2o 4 ==

againSt the lithOlogy table. These two ap- ' | - 3 N & ..J h‘ . . :“I p -.h :9.1: ;; I ; r i .' | ' > G' -- ‘: I v W ? . .‘- \ | " ' ‘ = ". I w § oL = f' -:.!.' . | | o . !Snl:r_)::;njal;s i::hisI Ijin:ld{i_l::lce?din‘; Dri; (:;;:1”{:]} — :J IE :J — |£ . i _— | [ [2257450,38 S46220.22 Fest
plications allow the efficient creation of * o CG33- o> S P - O |
This figure is an example of the one-to-many relationship between the surface-geology polygon and the lithology table. The top table

I T T T T — G TR o | [2253728.48 562621.34 Feet : =
g Start & Inbo: - Microsoft Out.., {~ Ohin Geological Socie. ., B DMy DocumentsioM, . 1:. ArcCatalog - Arclnfo ... ®. 0G5 Geolagy Mainten. ., i Add Lithalogy Annota... I'{ fadiiE -_.’r;__start & Inbox - Microsaft Qut, ., /= ©hio Geological Socie. ., & D:\My Documentsion, .. ;l ArcCatalog - ArcInfo ... % 0G5 Geolagy Mainten. ., i untitled - Paint "( ) 2108 PM ol I Snurcei Selectlun! mh | = _.*_j
3D SurﬁClal-QQOIOQy pOlngI‘lS and labelS . R o g e - : : ' Ko’ -4 T , | ' ¥ \ , ' is the feature-attribute table of the surface-geology polygon, showing the selected record of the polygon to the right. The bottom table Uo il any of $ie st llthologles, iz S.urf w2 (Sl Wioed fon s tezsl, Wik e is a?cessed auto.m atncallg i g T siart I R R B PP T e T e & o e G
- ' % - : B % - 1 T : il - N ‘- - — ¢ . . . face-geology polygon has not been attributed, or it can be accessed through a command button on the List Stack Lithologies form. ‘s Sta @ software Licenses -, | (= Dhio Geological Soci... DiiMy DocumentsiD... | 5 StackFigues TIF- . | B AreCatalog - drclnfo.., | W StackFigwes,TIF-.. @ sw_StackFigwes M., @) 3:21 PM
. . 1 |4 Py _ L — b s v 4 _ _ : N ; S q is the lithology table, showing the four records related to the selected surface-geology polygon. . . . . .
Wlthln a GIS database Once Created de_ > . R B < . . . ! '- ) | ) i : . o Once the form has been activated, the GIS user can select the stack-unit sequence number, select a new lithology, input the thickness _ . _ . . . -
¢ ) e OO oSN ; _ a \ -y L N\ o ¢ BN ' b = . of the stack-unit, and optionally select a unit modifier for the stack unit. In this figure, the top-most unit is being edited (Layer 1). The Much like the relationship between the surface-geology polygons and the lithology table, there is a one-to-many relationship be-
: ' ' . lithology is till (T), thickness is 40 feet, and the minus sign modifier indicates the maximum thickness for the unit. tween the water-well location and the water-well log table. The top table is the feature-attribute table of the water-well location, show-

rlvatlve prOdUCtS Can be generated? uSan —— = e > — : . - : ; _ "l g . ' ' - e iRy MATNAA0E DU S ER AP AL, 8a.3 ing the selected record of the water well to the bottom left of the map. The bottom table is the water-well log table, showing the five

| Ble Edt low Insert Selection Tools Window tiep I stratigraphic records related to the selected water-well location.

custom queries against the one-to-many | ‘ . _ _ ' . DSE8  cBx [ $fET |4 Se0)e 065 ey Natnance g -l BIGIES

eeeaexzo@eun & Eado|ronsa’ |@@E|EE00|GRE || g | 5o &R Yow srt socion Took Wit

Diizplay | Snurcei Selectiun!

‘ Drawing v WK 100 o | 1= A = = ||@ Aiial _v_] IE .IJ B 5 u |£ v Dyw w8 | . i i . . IH . ’ Z ;I{___-__- : S :- I } N.L‘-; . 1
| = Lt a8 - - =r‘ :J,I__:,_j__,_. A e
SRBM 1175

\ Drawing v R 0 0 O A v o |[0) Al Black g zl Br o A &~ d- o~ |

rel atlonshlp llthOlOgy t able. Map showing the surficial geology of the Peninsula Quadrangle, Cuyahoga and Summit Counties, Ohio. Till units are colored in green (T), Ice-Contact units are colored orange (IC), Lake Clay units

= TR T TR T B P AL § g PR S A A R DEEE& & =@« - & e EIRAE 1=11%3
are colored tan (LC), Alluvium and Organic units are colored blue (a and O), Sand and Gravel units are colored dark blue (SG), and Pennsylvanian Pottsville Group sandstones are colored purple (Ss). S5 Layers - & ﬂmﬂﬂ;,g' T AE‘ o TRCE, N 7 A 'O P t,_‘,_.;__::"# an T aae @ | O &R k082 2 F ‘ @ @ :I BB D e e
[+ alacialLimit s | Geology Annotation Editing : o - b T = =E Rt = i oniia | aliratbie i :

4 . : r 3 '-:_ A e, - h - : : : -' ! 1 i :- '1.’ |
L cerhigea fnes 5 ' Arnctation Editing K 4 £|\;‘: Z:W g - /7 "."'" >- g | .. L ._ -I -3:__. - .'- =4 . m 1

# [0 oh_stewd_dft_LISG5_& EE=

® M Courties P a7 Tl 4 Lihology finotation [T o8 Fe # B Glaciallimit

# [0 Surface Geology selectio i’ SR A VT LW “: -- . i S Y o i LR A # O surf_geo_lines
+ [ surf_geo_painks - : T4 L - = J g : ! Dy " e F O Quadz4k Lithalogy Queties =
# [0 Annotation Leader Lines ST .‘,"_- T 4 e ‘ ; L & Ea i ix, . - = o ey s 1) [+ Counkies

[+ Surface Geology v 1L TRT Aty . " ":__ 4 R e - I el g ' i — i # O surface Gealogy selectio

WHAT A SURFICIAL GEOLOGY MAP SHOWS Lithology Annotation LR L e TSR SR AT LB _ _f‘"‘e. RS R T L D

# [ dip_shdern_hs i ; e Rt ol 4 J - B ) Ay San N s # O Annaotation Leader Lines
ah_demlidns P ‘. oy ‘.‘ | 3 : w r v ? s iy ) ¥ % > *'1: . ‘\-—:'.1 s, ‘ 0 ¥ i *L ' & Surface GEDIDg'}." L]thﬂlﬂg}' QuEry §§
43 T ) y r - - ] bl & i W iy b Wy 1
S Sa . I ) [ BN T BN\ ARSI

O Lithology &nnotation
[+ oh_demiohs

. i e
A e I R
Ui-“"‘a’?" T

; r;*-'@n

Status of 3-D
surficial mapping

ADRIAN CLEVELAND

ﬁt,_ﬁ STATEMAP funded
Ecl FINDLAY— QCLEVE'—AND YOUNGSTOWN

: l vertical scale divisions = 10
| H N IR
EAST H
L Lm i MAE(ION ~ CANTON WRPOOL Key Typical stack
= n progres water alluvium, less than 10 feet in thickness , N ; o oy i g g s : _ - Lo ARN [ ST gy -l g ; : £ oo = £ i oy ) o ol T i
A!J F/ B r { '?'IIIIUVIum till, ranges from 15 to 45 feet in thickness eaf] | e 7Y e - [ 73 b =R M ol g o L : AR o | amssy ot R W R i S 7% gttt 55 AN L RR 24
PIQUA BELLEFONTAINE NEWARK COSHOCTON PITWE&F}GH - sand and gravel, wedge shaped, from 30 feet down to 0 feet e ¥ . \ 2 B ’ : ! i ; ; ek ! ] VRl i) ) - ) o e = WA . AT g9 % ?: e DAyl sty AR R B e i i S I Asy REFERENCES CITED
d . = i A — = L % w L =g L = wi S| ] { -:_r I.II-.-I _ o i . e ol .. & AR h " F o E a2l | 1 ol AR | ' il . 1 = 4 f = b= :

\jﬁ}‘ patchy distribution

thinning from 20 feet to 0 feet limestone, bedrock
Proposed

. . 1 ’ Pl E ,._':3 E\ , ; ] - i - el ] il IS ) g L SR R S 1 ] . g [ Y ‘ S LMY ) : L I Bl L l
from 20 to 60 feet thICk 3 " iy L& by | |_ e 4 r..- ! A o . ). # I. . 5 f, 1 | F=T y ..- R R _:(.- :‘L P - - T : -', o Ml -_ . pes i ;.. S > e e - 5 Y ,4 sy _._’;_F £ g '-: ! i . .
H\i/ L M L — sand and gravel Ay | U W NG » s : ; e ;‘*q : S s _ VI3 et e A B R g e N S S ] e ey, [ T Berg, R.C., and Kempton, J.P., 1988, Stack-unit mapping of
i F L™, : g t ! H o : g ¥ Y T gl 1 i L] ” - ool = i, - : e i i A £

e o —SENECAVILLE MOUNDSVILLE USEPA funded shale

T LLAKﬂj,J limestone R S N W B RAF e T . - i SN g W g SRR N e A e A RNSY S X T BRERE LS BRSO - S B geologic materials in Illinois to a depth of 15 meters: Illi-
¥ N5 LTI N 7 SR A P L ! 7 T T R et Sl R T s T U ik Ol R nois State Geological Survey Circular 542. 23p., 4 pl.

rﬁs;:/ao\ ELLSTO _IARKE;;;; Completed Surficial Geology maps characterize the distribution and thickness of Ohio’s glacial, A12) M TE A B A b i g L VTN e \j;__;_ 18 : SEo it <77 : B e e R YU i i UG e E R G TS S S Sl i Ry T R . Jones, A.W., and Barrett, K.A., accepted, Building a water

] post-glacial, and related deposits from the surface down through the uppermost bur- 1 R o Cnles amier i ol K, TIG7 777 VBN ) o N T B S - N TR s e LR ; BT 5] T ' well dat?base for GIS analysis, in Digital Mapping Tech-

\\[ N/ L % ied bedrock unit. The surface to bedrock sequence is depicted via a lithologic material b AN Ul A S A ) el 4 & ik z e Y % o S Y el el AT U | niques ‘06—Workshop Proceedings, Columbus, Ohio,

FALMOUTH \x[}‘ﬁ\‘ﬂb\//\io g stack enclosed within a polygon of probability. These maps provide information on B v Y L 0 S v A o P FFe jud o G e U T O e e i T ST T s = B o) AN A s June 11-14, 2006: U.S. Department of Interior, U.S. Geo-

lateral material changes on the surface and the lateral and vertical material variations &l o | B A & 02 3 Tasiig™t . i N g Bh Y e =R sAs i v § et Reme oo b A e g o TR o ; logical Survey; Reston, Virginia.
between adjacent polygons in the subsurface. Display | Source | Selection | n o — : senme — ppe gy e T o A : %
! Drawing ~ W 0 o | O~ X == |I{|E Liial _"_] IE _YJ B 7 O |£ e oo 8 e | <

HUNTINGTON

e T e L T e, T o e T e T P e . e uh? LT 2 3 - - “ & - - e RSt
| [2237498.74 579177.46 Feet Display | Source | Selection | [+

|I," start I Inbow - Microsoft Out,,, /~ ohio Geological Socie. .. % O:\My DocumentsioM, .. ,:l ArcCatalog - ArcInfo ... % 0G5 Geology Mainken. ., i untitled - Paint % ) 2i10PM J 1 _V_] IE _YJ B 7 0 | i - & i R Rl

Nurmber of Features selected; 134 [ [2066414.02 7675973 Fest
The labels for the Surface-QQOIOQ_\] pOlngl'lS can be placed using the Geology Annotation Editing toolbar. ThiS toolbar uses -_urr;_;taf‘t & Inbox - Microsoft Out.., /= ODNR, Divislon of Ge,., % O:\My DocumentsioM, .. ~ ArcCatalog - Arclnfo ... % 0G5 Geology Mainten. ., & 604 PM STATE OF OHIO
the Annotation Editing tool, along with a custom Add Lithology Annotation tool to place the labels for the polygons. The GIS ' Ted Strickland, Governor
user first turns on the annotation editing using the Annotation Editing tool. Second, the GIS user selects the Add Lithology An- Complex queries can be generated using the Lithology Query toolbar and the two tools provided within the toolbar. The first DEPARTMENT OF NATURAL RESOURCES
notation tool, and then selects the surface-geology polygon to be labeled. The custom Add Lithology Annotation tool, using the tool, shown in this figure, can select polygons that have one type of lithology overtop another type of lithology. The second tool can Sean D. Logan, Director
Index to the status of surficial geology mapping in Ohio. The map on the left shows the surficial geology of the quadrangles that have been completed. The GEOID for the polygon, reads the related records for the polygon in the Lithology table. The tool then finds the center of the polygon, select polygons that have a combination of thicknesses and lithologies overtop one another. In this figure, we have queried for Sand DIVISION OF GEOLOGICAL SURVEY
map on the right shows the 30" x 60" quadrangles that have been completed, are in progress, or are proposed for mapping in the near future. builds the text for the label in correct stratigraphic order, and then snaps the label to the center of the polygon. and Gravel (SG) overtop of Lake Clays (LC). The selected polygons are then highlighted in red. Larry Wickstrom, Chief




