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KEY FOR RAPID REFERENCE FROM MAP TO ENGINEERING GEOLOGY TABLE
Geologic map symbois in alphabetical order
Capital letters refer to tiers of table.
Letters in boldface refer to predominant rock types and characteristics

Map symbol Tier

Map symbol Tier
[ L7 W A
Kvm........... A
Qa...uouoveann K
Qf.. ... L
Qt............ K
TKd. .. oo oi et I
TP . - o oo v m v e ns I

L N

HOW TO USE THE ENGINEERING GEOLOGY TABLE
Columns are divided horizontally into tiers lettered A to N

Table to map —If the reader is looking for rock suitable for riprap, for
example, he will search column 3 and find that tier B lists “Riprap—
Good.” Columns 1 and 2 of tier B show the rock types involved, the
geologic map symbols, and the general area of the map in which these
rocks are found. With these data the reader can then locate on the
geologic map the sites where the desired material probably will be

found.

Map to table —If the reader wishes to know, for example, the exca-
vation and stability conditions along a proposed highway route, he can
plot the route on the geologic map, find the geologic map symbols of the
units crossed, and check with the key accompanying the table. Thus, if
the area in question is labelled Kto, opposite this letter symbol the key
lists B,A,C, and G, with the B in boldface. These letters refer to tiers
and the desired information appears in column 3 of these tiers. The
boldface B indicates that most of the Kto rocks will have the character-
istics listed in tier B, while some of the Kto rocks will have the charac-

teristics listed in tiers A, C, or G.
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ENGINEERING GEOLOGY

Characteristics of fresh rock unless specifically
stated otherwise (see column 1, tier M)

1. ROCK TYPES AND
GEOLOGIC MAP SYMBOLS

Tier | (Percentage indicates proportion 2 DISTRIBUTION b CHARAGTERSTICE
of the rock type within each
map unit) (see text below this table)
Very thick lava and lava breceia: Excavation—Difficult.
180% of Kmaf, Kria, Kvm, Kva, Stability—Good.
dikes shown by red with x’s, Chiefly in the east-central Strength—Good (A).
A biue, and blue with. x’s and central parts but Aggregate—Excellent.
70-80% of Ko. locally present in most Riprap—Fair (B).
10-20% of Kto. parts of the quadrangle. Fill—Fair,
<10% of Kc, Kct, Kma, Kpv, Permeability—Low.
K, Ky. : Tunnel requirements—Minimum.
Very thick and thick-bedded g::;;:ﬁomfﬁcult.
pyroclasti¢ breccia and tuff, ‘Widespread in east-central, Stre:lxtl}(::Good (A)
chiefly of marine origin: central, and west-central A ate—Good ( A')
B 80-90% of Kma, Kto. parts of the quadrangle, R?g;:x Good, s
30-#0% of Kv. locally near the southem ﬁﬁ—g;r )
10-20% of Kt. border. 5

Permeability—Low.

<10% of Kc, Ko, Kpv, Kr. Tunnel requirements—Minimum,

Excavation—Intermediate.
Chiefly in the area south Stability—Fair.
Very thick bedded hyaloclastic of the Cordillera Central, Strength—Goed (B).
breccia and tuff: locally elsewhere south Aggregate—Poor (A).
C >90% of Kct, Ktb, of the Damidn Arriba Riprap—Poor.
10-20% of Kt, Kv. fault, which is near the Fill—Good.
<10% of Kma, Ko, Kr, Kto. northern edge of the map Permenbility—Moderate.
area. Tunnel requirements—Minimum to
moderate.

Very thick and thick-bedded
pyroclastic breccia and tuff,
chiefly subaerial in origin, and

D very thick and thick volcanic

conglomerate:

>9%0% of Ka, Kpv.

70-80% of Kc, Kpb.

Excavation—Intermediate.
Stability— Fair.
Strength—Good (B).
Aggregate—Poor (A).
Riprap—Poor.

Fill—Good (especially Ka).
Permeability-—Moderate.

Widespread zlong the
northern edge of the
quadrangle north of the
Damién Arriba fault;
otherwise chiefly in the
southern part of the

10-20% of Kprb. quadrangle. Tunnel requirements—Moderate.
Excavation—Moderately difficult.
Very thick and thick-bedded Stability—Good, locally fair.
pyroclastic tuff and breccis, Almost entirely in the Strenm.h—Gond. (A).
E marine: southern one-third of Aggregate—Fair (A).
i 100% of Kmd. “ the quadrangle R.Ipl‘lp——.Flll‘ (A).
20-49% of Kmu, i " P‘lll-—Fu.r._
10-20% of Kc. Permeability—Low to moderate.

Tunnel requirementa—Minimum.
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S [Bisher(?) Limeston 0-10 Shale, greenish-gray, clayey, thin- and evenly bedded, blocky to con-
= choidal fracture, very plastic when moist. Locally upper part con-
é tains thin (2 to 2 inches thick) interbeds of silty limestone with rare
[ 2] fossil (crinoid) fragments; in places banded and mottied with light-
@ reddish-brown streaks. Has low porosity and permeability but
o absorbs some water. This is an expansive shale that falls within the
g Upper part critical category of FHA classification (Lambe, 1960) and develops a
of Crab £ swell index of 4100 psf.
Orchard 3 80-150 Limestone and shale: Limestone, greenish-gray, weathers bright reddish
4 o Formation brown and yellowish brown, coarsely to finely crystalline, dolomitic
=3 s in part, locally oBlitic with hematite in upper part. Even beds up to
z S 10 inches thick; thicker beds break into large slabs up to 4 feet long.
o = Crossbedded bloclastic limestone and large 1- to 2-foot ripple
= « . marked beds in upper part. Chemical weathering moderate pro-
“ 2 Line de’e"Ed\ ducing a reddish-brown soil. Lower part of unit predominantly lime-
% stone, upper part limestone interbedded with green clay shale. Bed-
3 Lower part ding planes frequently marked with X-like impressions 4 to 6 inches
o of Crab long. Crinoids and brachiopods common particuiarly in odlitic beds.
% Orchard Angular *cog wheel" crinoid beads up to 1 inch in diameter and
- N | brachipods are typical of upper part. Cavities of fossils sometimes
[ Formation - 50-55 filled with petroleum or petroleum residues. Basat beds form con-
g and spicuous bench along lower valley slopes. Shale, greenish-gray,
-~ Brassfield clayey, thin-bedded, biocky to conchoidal fracture; glauconite pellets
Formation locally abundant; low porosity and permeability but absorbs water
becoming very plastic when wet. ,
Shale, greenish-gray, thin- and evenly bedded, calcareous, hackly
S fracture, moderately indurated, sparsely fossiliferous. Forms lower
z ‘S valley slopes in northwestern and southwestern parts of quadrangle.
< = . This and underlying unit inckuded in Richmond Group by Perry (1925).
3] k] Sedimentary N
3 | S g
Q . rocks Limestone, light- to medium-gray, thin and irregularly bedded, argiila-
% 8_ ceous, fossiliferous; weathers to-slabs 1 to 3 inches thick and up to
Q 18 inches in length. Brachiopods and bryozoans common. Unit
2 forms ledges and riffles along stream beds.
=T

WHOBRREAL

ERT R E A

Poor foundation material, easily excavated
(Shale)

EREHIAE B X OMTN) & 1

Bedford Shale,upper part of Crab Orchard Formation,and upper part
of the lower part of the Crab Orchard Formation and the Brassfield

Formation

Expansive clay shale; landslides and slumps are common where valley
slopes are steep or d cutls are overst d; structural failires
of Fox Springs Road east of Wallingford are caused by flowage of water-
saturated shale. There the shale, which is several feet thick, overlies
resistunt limestone of the Brassfield Formation; permeability low to

very low

7%y % —JH Burtonvill e[ P B M AL 35 & ORI G ¢ 2 7R S IO BEA & EARREIR

Dobrovolny and Morris (1965) 7 & Fid4
Ehr— 1

B2 thoBEMcT 58 2 2RERIZEA TN 5.
B2 THTFARE LRI S hZZ»? ) iesids T4
TR DEZE [AREBKER? | WS BBk 5

[/ —1 DE2EEATNS.  LILEOX S5 REE
B —REFEHEOLOTEAEY. S D [REAME
PPl E T —1 0%z THTFAKELL TH
HEher? | et s 122 0%z 2bEALTY
BDTIEIR.

T—Ew MY IR @) LBNT 252~ 0D 438
DIEDICHERLEZLONBEMCE TvA—51
BEWTH 3.  FEWI»OMECHLEBMET —F
DT VHE—=F A4 TR LU

. PRI EIORG EEABIC —F T Al L
THRICEE MR E 2 52T b s
DHWEHE LD R IER CHAT 2 Th 5.
BILT0 9 >OHEHED  BERAS 9 DO FRICEIETE 3.

iy

Bl B EEL L
9 % W R

K15 Axb I % CTORREA ZRT~ Y 7 *.

PS , . g ——— e e
o o FEBETIE T
% A 1
A% o :
g W 0 H |
s -7 | !
D Aopa L i !
,\’JJE; 7 : G i
s v g 1
fekimn,” ! 7 !
i s S |
Wi 1 i |
) - = — *____.____71.
w EEZ| c D E F ’
m= _— //
k2 Ve
»HY B | v
s i v
pis _ P
I %L A b
. .,
- ¥

BUREEALIL —RYR LOMBRRIEE Thb o

B U CERIN AR OBEEHDER IR TV 5.



WAENBBRERERH Ltk Fhid< bV 7R ERFERO
WHIZBWT BT 382808 hER L Bb
N3EEFEFESY HRUERBETIZLICLE
DX LT HESHOEY— FORER <o 7 DB
Heb REATHEE—Y- Mo G3cEEh
G3DELArDOHRic Y — NRAFETS I —LAY &
B lizi+ a8z G3 2hoHERM P LI
SEESED.  RBUEBWOBKMELEZZADHBO
TI7IAERDBILICED. o TEDERICHT
ZEMIKICE»NS.  UTFEETH .

FHRE = b)) 7 2R S0 EEE D XE
B ET SEERCBNTEMicwbNLEL
2ThH HWEBEMZEYSE YA LELESTS T
LATES. FEG3RIEOEMONL G2

2E R3FIETHEETES. ZhbEREAICE
JFE A B 8 e [X 45
G2 | G3 | vy1 | yYz|Y3|{R1 | R2| R3
1 X
N N\ N
X
5A N NN
5B X
5C X o
5D N NN
6 N NN
6/7 N N NN N
6/9 X °
6/16 . X
8 7 N ~N N\ N
4 5= <
iﬂl( 9 | X .
= |9-10 X
10-9 X
1 X
12 ~N N\
13-16 N N N
14 X
15 . X
16 | X\ NN N
16G N N
19 X
21 X .
30 X

X MWEBEADZHIBNISLLLEE 5 b BIER S DL
\ WHEEMOFE

o WIEBEMDLMIFN S %ﬁ%?ﬁ % 56 WX S DFEE

K16 HyEELE FEAE#EMEOSTE.  HACKETT and

McComas (1969) D<=y Z“HbDREL h TH 5.

THHRATEL LR TORERIE ZhBHELI A
WHrOFH IO THBIcbrrbbT RECHLT
BIETES. Ll KREMC OV TRz
ZL OFEROF T ENBETREMOESICH L TARE
B b D THBPEHET 5 E S THIEIWESH.
R Z 0 BIc st iF L FOMALSI TR
e bo L bESRASEEE S EROEFERIT S0

BEELW. DI —Hix SLOTIT7vrDEy MR%
b2 ThHD  hbDdsbORmENC

AAERbOERDTR LEBE 5 Ty, AJRE
R Z OB KB FE LR WO L EHRITRETH
B 7 FREEODZEREMS EARFHERD DN
BASNWENWSIEHRT MOMREMCHESh S
LIS M ?

FELLERRE b o~y 7OHE] ZOHETIREE
BORREMIE S5 THIEHLWEE HLVWEES
BB 2D A LRBBCRILEb LT
izl BRATEZhL0WOFPOHBDSE.  EE M
BIRZEHIC 81T S RBED KM FLWER2BEED
<y 7REBTABROMANEEICRALTHS. L
ML ZhPRHEEELB W0 RE IRy, [FH
D2HDORIL T~y 7EFH L T =ERHE (o
DERST) BIEERRL > THTY EHIh-KRE
PMOTRBE LA LRLTHE vy 7 MREELT
BB R TES.  ZoEPUELERLE HWR—IA
LER—IBICR LIz, MA BRI EETBETIC
AT stmoBEaEETRT <y T IB R TFARERY
WMz A HBOEAEEFTy I THB. IA
FEENORREM 2 S A — v T3 bic kv E
bR EHTHY NBIIHBEROBN (s s kEs
B BN LTELRAEDDTHS (=il
DORBITONTE HER LRI T RbWb DT 5 h
Tn3). Slo0FHshic~y 7% —BRAZ-7
LORTBHZLRELAETERN. AV OFART
—ZOHFTELTO “18 "L “WE” LOERIPE
K7z bDThEH ZHTHERBCHEICED 2 ADEE
PHEENTLEIESY. HHEZhLD<wy IO
S5HIMEFERBZLIC bS5 L WESTE”
PREMED HE OLbLLnlnS LY EE
BIEEDO D OMEOEMEI: XV —BOoBLEEL S
LThAHH. ZOIIBEFIBELPEHIEL T
Hh T3, L2l DAc—lEEE HMpss
TEEE BAMEEE BREFEX HoHEHOT
—Fl=y T b EHNRBRORDOwy TEEESH
Z5LLTVBEDTHS.  WARELL  [Rl—Hugo
RCH2WIEL L2 BRI R TR BELT
BDIEEDHEETTILICRBLLA D7 Thd



— 14 —

1 Peat
2 Silts and alluvium
4 Kamic sand and gravel
5A Outwash, coarse-grained gravel and sand
5B Outwash, fine-grained gravel and sand
5C Outwash, sand and pea gravel
5D Sand, variable
6 Till, yellow, sandy, gravelly, > 5 feet thick
6/7 Unit 6, <5 feet thick, over sand and gravel
6/9 Unit 6, < 5 feet thick, over Marseilles il] 9)
6/16 Unit 6, < 5 feet thick, over Marengo till (16)
7 Sand and coarse-grained gravel
8 Lacustrine clay (Lake Wauconda)
9 Till, gray, clayey, pebbly
9-10 Unit 9 intermixed with Huntley till

10-9 Till, olive gray, clayey, silty, pebbly,
intermixed with Marseilles till (9)

11 Kamic sand and gravel
12 Outwash, sand and gravel

13-16 Till, yellowish pink, silty, sandy,
intermixed with Marengo till (16)

14 Kamic sand and gravel
15 OQutwash, sand and gravel
16 Till, pink, silty, sandy
16-G Unit 16, intermixed with Gilberts drift
19 Kamic sand and gravel
21 Till, yellowish pink, sandy
30 Bedrock

BhE— 1

IIc

7

/// % R Indicates Stop. Resource absent or impractical

to develop (none present on this map).

. . . . Y Indicates Caution. Some resource limitations,
Indicates Stop. Major problems, impractical to G Indicates Go. Resource of high quality, acces-
overcome., -
" : . sible.
Y Indicates Caution, Major problems, controliable.
G Indicates Go. Minor problems.

ITA A/ 4 McHenryHi 5 EGHREW %2 RTK & Z DEEED—ER 5
D. L. Gross (Hackett and McComas, 1969, pl1. 1A)
12 & 5 XED 5 Fig

B A/ AJNMcHenryiti i FESEMALEC B 5 MU 444 R4 X &
Z DHBED—E 55
M. R. McComas (HaKett and McComas, 1969, pl. 20)
2 & 5 XD 5 B

IC A1)/ AHIMcHenryit /5 T K4ME2RY REE2NHHO—IL
J. E. HacKett and J.I. Larsen (HacKett and McComas,
1969, p1. 2A) Ic & 2 X2 & FiE
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iE. e . b %\ . Terrace fluvial deposits in several] Gravel and sand terraces are
B i £2E levels of various stages. Theyare | considerably saturated,
! sz composed of sitty and clayey stiff | especially in the season
i 2 to firm, t hard loams (1.5 of precipitation when the
wA ) g5 to 4 m thick). of sands (1 to 2m)] level of the ground water
NG N4 P and of sandy gravels. considera~| 5205 m (in some places
&/ 2c% bly loamed and weathered even more). In the de-
/ / 582 (3 to Sm). In the vicinity of | pressions the ground
TS 4 ! [t siopes they are covered by de-| Wwater rises up co the sur-
ARk ( 7 = lyvia. face.
L) !
S i Thick deluvia {>5 m) on the Very weakly sacuraced o
3 =, 14\\ foat of the slopes, mostly of practically dry.
= R '
= ! // - sofifluctuous origin.
/ ! ! /f = =
; PR
\ Deluvia 2,5 ¢o § m thick. In Weakly to very weakly sa-
o the bedrock they are turated deluviz, ground
£l-A - compressible, very lictle water flows over imper -
\ o - ] 25| permeable clayey racks vious bedrocks, saturated
Vel. Lika s | = (sandy clays, weachered with precipication and
T : ot _t = ERy via of clay- wells of fissure and h
i /{\\’\/J.\,/l - m. stone schise, ecc.). waters; in conven
~d o ces it soakes the delu-
A = k)
\\ L Hm vium.
< Deluvia of a thickness of Very waakly saturaced de-
= 2.5 to Sm. In bedrock luvia, on permeable solid
H hard 2nd little compress- rock practically dry (li-
s 2 ible racks do- e gra.
3 = lomites, cryscallinicum, ag- vels).
x glomerate, tuffs, pliocene
= gravels, ecc.).
In the depth of <2.5 m there
is a hard solid rock or
Pliacene gravels.
ol
R In the depth of < 2.5 m the- In the Pliocene complex
b} re are thicker ynconsolida- lictie abundant  hillside
33 - ted rocks or plastic soil springs may occur in the
T35 | = (e.g. Pliccene gravels, Plio- slope.
Th- cene clays, ecc)
9w
: &
253
5 ¢ > >
=& A fa the depth of < 2,5 m a solid Fissure springs in the vici-
B &,z bedrack occurs. nity of the siope foot and
E AL ] w hillside springs. In the lime-
2| = stones and dolomites very
2 abundant springs occur on
the foot of the slopes.
- In the depth of <25m
% chicker unconsolidated rocks or | Ground water level in che
2 . plastic loams occur (e. g. Pliocene depth of > Sm.
= I gravels and clays).
s
>
=
2 = In the depth of < 2.5 m a solid
TLEE bt bedrock occurs which (be-
S TES M sides limestones and do-
e R 2 lomites) usually is weat-
SiE 2 hered up to a considerable
<riE 5 depth, forming thick el-
TEres fuvia.

Boundaries of a) zones,

b) subzones Districts depreciated by strong

scouring erasion

7 Zvolenfk 1
H%%&M%D@&&% H W m S me mm S[uﬂw_w\mu/ H Lower protection discricts of spas

=== Districts depraciated by putrified
€237 | muddy deposits

Districts depreciated by slides
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