
DEPARTMENT OF THE ARMY 
DIVISIOI __ CO_RP_S_O_F_EN_G_INE __ E_R_S __ _ 
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IISTALLATI<* HILMINGTON DISl'RICT 

OR I LlI NG LOG 
U' HO LE 110 . (A' , Ito . ) 5· N4ME 0, DRI LL ER 

Cooper 

10 

° 

° 

50 

• 
• 
• 
• 

80 

Tty sana t.sMJ . 

clayey sand (SC . 

Tan coarse 

Blue gray clay (CH). 

Blue gray clay (CL) mixed 
w/poorly graded sand (Sp ). 

Blue gray ail ty sand (SM). 
30% fines. 

Blue gray clay w/ shell (CL). 

Blue gray clayey sand (SC) 
w/shell. 45% fines . 

2 
Gray sand (SP) w/shell and 
gravel. 

White silt (ML). 

·1 

3 

4 

5 

'6 

7 

8 

9 
10 
11 
12 
13 

~~ 
16 
17 
18 

1.9 

2-0 

21 

22 

HOLE 110. ____ .2-____ _ 

SHU T 1 0, 1 

(DrllJjn~ tl_ • •• t . r / ..... d.pUt of 
.... tlwrl"~ . • te . . If .I,nll/e.,.t 
- ._---- - - _. - - - ----- ----'---~ 

Disturbed samples taken wi 
1~d' LD. SS sampler . Hole 
was cleaned out to sampling 
depth w/7" FT bit. 
mud used to keep hole open. 
Samples taken on 5' centers 
from 0.0 to depth 40' and 
fram depth 55' to depth 76. 
and bloW$ are shown for 
sampling dri va. Continuous 
SS sampling performed from 

.11/10/59 

depth 40' to depth 55' and 
blows are shown for 
sampling drives only. 
at which stratum changes 0 

cur are es time. ted only. Soi 
types and symbols shown are 
based on visual classifica
tion using Unified Soil 
Classification ~stem. 

Legend and Symbols: SS = 
Splitspoon; FT = Fishtail; 
Blows = No. of blows from 
140 Lb. hammer falling 30"
required to drive SS one 
foot after penetrating one
half foot into undisturbed 
soil; 40/0.2 = 40 blows 
for 0.2' penetration. 

ing terminated. 
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OEPARTHEMT OF THE ARMY 
DIVISIOI CORPS OF ENGINEERS 
IUTAllATlOI 1;!ILMlll'GTON DISTRICT 

DRILLING LOG 
a· H NO . ) 

[X8 V[RT ICAl 

10· 

7 

2 

4 

6 18 

TOTAL CO RE RE COVERY r OR 
BORING (s{Rock) 84.6 

CLASSIfiCATION or MA TERI ALS 
( D •• C' I"t ; on ) 

Tan silty sand (SN). 15~s 
fines. 

Tan cO~6e s~l ty; clayey 
sand \SC-SM) w/gravel. 
15% fines. 

.Reddish tan clayey sand ( ) 
w/gravel. 45% fines. 

Tan (CL ) . 

Tan coarse clayey sand (SC 
w/gravel. 25% fines. 

PCJ:"VlfiUC r:-OITI hi"-AR£ aaSOL£ 

. 2 

. 3 

HOLE 110. ___ 1 ____ . __ 

OF 1" 

(D,IIII,, ; t,_ . •• t.r loa •. d."th of 
_ .... ~".~ In, . • tc .• If ~n!f_j':._" __ I -,--~ 

* Thickness of overburden 
shown as 95.11 althoueh ad
ditional soil samples were 
taken at lower depths. 
These soil samples were 
taken in decomposed rock & 
appear on the log at the 
depth at which they occur. 

Disturbed samples taken wi 
1 ~ 1I LD. SS sampler. Hole 
was cleaned out to sampling 
depth .. /7 11 Fishtail bit. 
Drilling mud used to keep 
hole open. From depth 0.0 
to depth 95.1' samples were 
taken on approx. 5' centers 
and blows are shown for 
sampling drive. Depths at 
which stratum changes are 
shown are estjmated only. 
Augered separate hole to 
determine ground water sur
faoe . Free water surface 
encountered at depth 16' on 
11/2/59 and it remained at 
depth 16' through 11/8/59. 
Soil types and symbols s 
are based on visual classi
fication using Unified Soil 
Classification ~stem • 

Legend and Symbols: SS = 
Splitspoon; U = Undisturbed 
sample (taken w/5 11 or 311 

piston type Shelby tube w/ 
inner rods); Blovs = No. of 
blows from 140 Lb. hammer 
falling .JON required to 
drive SS one foot after 
etration one-half foot into 
undisturbed soil; 40/0.2 = 

. 4 40 blows for 0.2' penetra
tion. 

"OJECT 

Note: Ripping or light 
blasting will be required 
from depth 62'! to 128 '!. 
Systematic blasting will be 
required below 128'!. 

ElIn City "OU 10.:..::--=1::::= __ 
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U· HOLE NO . (A · • 

4 

6 

8 

o 

OR I LLI HG LOG 
N ° · ) 

(De. c r .. ,.t ,on ) 

(CH) • 

'l'an coarse sand (sp). 

Brown clay (CH). 

3' DR IL L I IIG 

!·:Obile 

Grli)' blue clB\YlW sand (SC) 
w/high liquid' 11mi t. 40% 
fines. 

Gray blue silty sand (SM). 
25% fines. 

. Jar 5 

. 6 

7 

.8 

HOlf MO. 1 

$ H[fl 2 0F 12 

(No. 29) 

(Drillin, ,, _ . •• r.r I ..... d.,.U, 01 
••• tlw,. Jn, . • tc . . if .l,nilieent 
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DEPARTMENT OF THE ARMY 
DIVISICIeI CORPS OF ENGINEERS 
IUTAllATlo.I \.In.MINGTON DISTRICT 

U· fi On NO . CA. • 

44 

46 

DRILLING LOG 
NO . ) 

TOTAL CO~E ~E COV~R y' FOP 
BOR J NG (~{Rocld 84.6 

CL ASSI F IC AT ION OF MA TERI ALS 
(D • • c r J pI '011 ) 

HOLE 110. 1 
1· 

SHU T 3 or 12 

:3' D~ ILL I IIG AGE NO 

Mobile District (No. 29 
~ . H AME 0, DR I llE R 

10 

(D.1JUn; t ,_ • • "., 1,..0 . d.pth 01 

••• 1 hoe, In" .Ic ,. If .r,nJl i~_._n _l_ L..-.--I 

u Gray blue clay (CH) W/o~n ........... 

50 

11 

52 

54 

11/3/59 

56 

58 
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HOLE 110 . 1 
1· PROJECT 

SH[( T 4 

IUTAllATIOI WllJ.1lliGTON DISTRICT 
2· LOOT 1.0" 

DEPARTMENT OF THE ARMY 
DIV ISIOI __ C_ORP_ S_O_F_E_N_G_I_NE_ER_S __ _ 

OR I Lli NG LOG (No . 29) 
II· HOLE NO . fA. • ,.,0. ) 5' HA~t Of DRILLER 

Cooper 

64 

66 

68 

70 

• 
• 

• • 74 • 
• 
• • 
• 

• 
• • 
• 

76 • 
• • 
• • 
• • 
• 

• 
78 • • 

• 

• 
• 
• 
• 
• 
• 

TOTA L CO RE RE COVE RY rOil 
BOR I NG (10 ) (Rock) 84.6 

69/u.9 

CLASSIFICATION OF MA TERI ALS 
( D • • c r ~. Itt ; on ) 

Blue gr~ clayey sand (SC) 
v/gravel and shell . 15% 
fines. 

Gray calcareous sandstone . 

Gray silty sand (SM) 'WI 
shell and gravel. 15% 
fines. 

· ·69 
'Light zray poorly graded 

sand SF). 
• 
• 
• 

• 
• 

13 

(Dr i 11 in; t J _ . we'. r / oa.. d. pt" 0 f 
..... t"'rln; . • te . • If . J;nlfkant 

. Ibx 1 NX Diamond bi t . 

.16 

"'OJECT Elm Ci t.y HOU '0. _-,1 __ _ 



U ' H 

DEPARTMENT OF THE ARM Y 
OIYISIC* CORPS OF ENGI NEERS 
IUTALLATIOI vlILMINGTON DI STRICT 

DR ILL! NG LOG 

TOT AL CORE RECovfRY FOR 
BOR I NG ( S >(Rock) 84. 6 

CLASSIFIC ATION OF MATfRIAL S 
( De. cr. ,.t , on ) 

9 Lt. gray clay 
gravel. 

1/0.9 

1· PROJECT 

Elm Ci 
2· 

. Gr~ inorganio silt (ML) 
w/gravel. 
(Decomposed sericite s t) 

4 

18 

19 

» HOLE 110 . 1 

(No. 29) 

. 11/4/59 

SHEfT 5 ("If 12 

----------------~ 

J oa • • d.,. t~ 01 
e tc .• if • i , n If ic e n l 

---'-----i 

J.I,,.!.J..JU-I!~(W..------------+--+---=--+- Top of rock. 
Serle! te schist. Crushed, Legend and Symbols: 40M (% 
broken, a nd decomposed to Core Rae. Col.) = drill time 
108.2' • per run in minutes. Degree 

41 
of ro ok weathering : 1111 = 
fresh, II I = tl1ightly 
weathered, I = moderately 
weathered, I ~~ = highly 
weathered; I = joint or fra 
ture; xx = highly fraotured. 

I'ItOJECT _ _ E_lm,"-_C_i~ty::-.-__ HOU .0. -:::1==::.L.""; 



HOLE .0 . 1 
1 · 

OEPARTHfNT OF THE ARMY 
DIVISIOII ___ CO_RP_S_ O_F_ENG_ INE __ ER_ S __ 

2· 
IUTALLATIOII WILMINGTON DISTRICT 

3· DRILLI NG AG 
DRILLING LOG Mobile Distriot 

U· HOL[ N . ( A. • N O. ) 5· NAME OF DR ILLER 

CL ASSIFIC ATION OF MA TERIALS 
(D •• cr ,,.t ' 0" ) 

t----t---'-'''-'''-- jl ,..--l-- --fiiCi::-------·-- - ------__ 

102 

108 

110 

112 

114 

116 

118 

Brow silt (ML) loT/gravel. 
.9 (Decomposed schist). 

Gneiss. Continued crtl8hed, 
broken, & decomposed to 
124.9' • 

Tan silty(ML) v/gravel. 
(Decomposed gneiss). 

. 2 

100 

35M 

. 67 

, 0 

00 

( Drllll" , r'_ . •• t. , 1 .... . d.,.t" o f 
. e .th., I ", . • tc . • If .U" lf ic a ;' t 

---"-~ 

NOJECT Elm Cit HOU 10. _1.:....---:~ 



HOLE 110 . 1 
1· 

OEPARTMENT OF THE ARMY 
OlYISIOli CORPS OF ENGINEERS 

2· 

$ HE[ T 7 OF 12 

IUTALLATIOII WILMINGTON DISTRICT 
). DR IL L I NG AGE y 

DRILLING lOG Mobile District (No. 
U' HOLE NO. 0 0 • 

122 

124 

128 

130 

132 

136 

138 

11 0 . ) 5· H 4Mf or DR IL l( R 

Cooper 

( D • • c r i pI ,on ) 
1-_. _________________ _ 

Gray, silty sand (8M), wi 
6 quartz gravel. 40% fines . 

Chlorite s chis t. Crushed, 
broken, & decomposed to 
129.1' • Contains pyrite. 

Biotite gneiss. Highly 
weathered and fractured 
133.2', but no longer .... "" ............ 
posed. 

Chlori te schist. 

Biotite gneiss. 

Chlorite schist. 

Biotite gneiss. 

Chlorite - sericite gneiss. 

69 

o 

55 

90 

94 

( D, Jlli n. ,i_ . •• '0' leuo . d.p'" 01 
.... t lw t'Jn' . • tc . • J. I . I,n i l lc a,.t 
11/5/59 - ---- - ---.L..--t 

Horizontal fracture @ 133.8'. 
Contact between chloritic & 
gneissic material. 

P'ROJ[CT Elln Ci ty HOU .0. ____ 1=---



OEPARTMENT OF THE ARMY 
OIYISIa. CORPS OF ENGINEERS 
IlsrAllATIa. WlLM.rnGTON DISI'RICT 

DR ILlING lOG 

~ . HAME OF ORILLE R 
Cooper 

C1l:3 VERT I CAl 

10· 

146 

148 

150 

152 

156 

158 

. 50,! joints. 

CHLORITE - SERICITE GNEISS 

.Horizontal fracture. Contact 
between chlorltic & gneissi 
material. 

50! joints. 
· j Oo. Contact between chlori 

& gneissic. 

. 300 joint, w/pyrite. 

. 800 

.Fracture along quartz vein. 
Vein continues to 155.2' -
highly weathered • 

. Contact between ohloritic & 
gneissic material. 

. Contact between chloritic & 
gneissic material. 

89 

55M 

.% 

95 

rttOJECT 

HOLE 110. __ J _____ _ 

SHEf T 8 or 12 

(No. 29) 

t i _ . •• tor Joe_ . d_pt" of 
If _J,,.lf / c.nt 

- - -- -- - - --- --'--------"-----i , 

All fractures from J47' to 
186' are moderately weath
ered unless noted other
wise. 

11/6/59 

Elm City HOU 10. _1.:..-_ _ 



• HOLE 110 • 1 
1 · PR 

DEPARTMENT OF THE ARMY 
OIVISIOI CORPS OF ENGINEERS 2· 

SH'([ T 9 OF 12 

IlsrAUATIOII WILMINGTON DISI'lUCT 

3' DRIL L I NG 
DRILLING LOG Mobile District (No. 29) 

U· H 

TOTA L CORE RECOVERY FOR 
BORI NG ("J(Rock) 84.6 

CLASSIFIC 4TION Of ~AT[R I 4LS 
( D •• c, i,,1 i on J 

- -4--=-=:...::...----+-:""..--h..- --- - _.- ----
SOO fracture. 
100 joint. Highly weathered • 

. SERICITE GNEISS 

15° joint. Highly weathered. 

164 

50!. joints. 

166 
15° joint. 

168 30° joint, highly weathered. 

SERICITE GNEISS 

Quartz stringer @ 171.1'. 

172 

Fresh. 

100 

96 

( Dr llli" , li_ . •• 1., I~ • . d.",~ of 

••• 1 h.r In!. ~.~':"_ J~~,n.!'-!..c_._n_t .!....--I 

. 100 

150 fresh. 

Biotite gneiss. 
178~~~~------------------------~ 

Chlorite Schist. 

.]00 joints. 

45° joints. 

EItQ fORIl 1836 (TRANSLUCENT) PREVIOUS EDITIONS ARE O dS O LE TE 

105 

"OJECT Elm Cl ty MOll 10. _1 __ _ -----------------



HOlf MO . 1 
1 · 

2· L 

DEPARTMENT Of THE ARMY 
DIYISIOII CORPS OF ENGlliEERS 

SHEf r 1'0 or 12 

lurALLATIa. WILMINGTON DISTRICT 
) . ORIL l l ~ G AGE NcY 

DR ILL ING LOG Mobile District (No. 29 
U · HOl 

186 ---''''' /A-...... 

188 

190 

192 

194 

1% 

198 

Ito . ) ~. If 4Mf or DR I L Lf R 

TOT AL CORf R[C OvfRt r OR 
BOR I HG (" ) (Roald 84.6 

CLASSIFIC ATI ON OF MA TfRI ALS 
( Do. C , ,~, i on ) 

CHLORITE SCHIST 

300 joint. Covered w/pyrite 
caloitic material. 

Gneiss. 

Chlorite schist. 

300 

Vertical. Fracture surface 
fresh, but completely co 
wi th pyrite. 

GNEISS 

Horiz. joint, w/two vertical 
fractures. 

30° 

15° 
30°. Moderately weathered. 

.100 joint, mod. weath. 

97 

.99 

. 00 

(D' i II int " - . ''''.r J .... . d opth 01 
•• e,he ,lnt. o 'c .• If o l ,n J(ic en' 

- '---

Majority of fractures below 
181' have calcitic material 
on fracture surfaces. 

·11/7/59 

All fractures below 187 ' 
lightly weathered unless 
noted otherwise. 

. 11/8/59 

e 

"'OJ~CT Elm Ci ty HOU .0. 1 -'--- --



1· 
DEPARTMENT OF THE ARMY 

DIVISIOI CORPS OF ENGINEERS 
IUTALLATIOIt WILMINGTON DISTRICT 

U· HO 

208 

210 

DRILLING LOG 
N° · ) 

CLASSIFICATION OF MAT(~ I AL S 
(D·.e,.,.tio") 

B 

Gneiss 

100 joint. 

) . 

Vertical fracture. stained & 
.lightly weathered. 

100 with calcite filling. 

Metaconglomerate 

Metaconglomerate 

,Interstratified gneiss 
metaconglomerate. 

100 some calcite filling. 

300 

GNE ISS 

He ta l:U.U I.{.1.UJ.ut:::,l-tI, 

Gneiss, with increased 
chlorite below 218.4'. 

100 

. 100 

8 

HOLE 110. 1 

SHEET 11 OF 12 

(D,/Ilin; f,_, •• t., loe •. d.,.u. of 
••• t"",I"; , .tc" H ./,nHico"! 

"'OJ[CT~ __ E_lm_ - - - NOll .0. 1 



, DEPARTMENT OF THE ARMY 
O'YIS,a. CORPS OF ENGINE~RS 
IUTlLUTlOI lULl,millTON DISTR ICT 

/I. fiO L 

OR ILL ING LOG 

TOTAL CORr RECOVERY FOR 
BORING (~\Rock) 84.6 

CLASSIFIC AT ION OF MAT[RI ALS 
(DO a c r i ~I ion) 

1· 

2· 

3 . 

Chlori te - Bioti te gneiss. 100 

HOLE WO. __ L __ _ 

5HE£T12 or 12 

(Dr IJ lin. 1 i_, •• ,., 1 __ , d.~11t of 
•• aUvrln • . ote . • If _1,nUle."' 

All fractures belov 220' 
look fresh, as if done by 
drill action. 

--"'~--+W-____________ +-~=+--.--+-_. Boring terminated. 

P'ttOJECT Elm City NOlL II), 1 



PETROGRAPHIC RE :T 

72/2~-70 
~l._b_._"_o_·~7~2~/2~7~90~-9~1~ ____ +-~~aa~19~ 

CORPS OF ~ riGINfERS, U.S. ARMY 
SOUTH ATLANTIC DIVISION LABORATORY 

MARIETTA, GEORGIA 

So u rce 11m City. N.C. 

Pro j ect 
WUmingtoll 

Petrographic exami.nation baa been made of seven HX core. from E1a City. H.C. which are 
representative of litkolo,tc chena's in rock coapolition. lh. rock speciaens were also 
exaained melascopically for typ .. of break under compres.t ••• treaath te.tl. 

Th. specim.n from 63.1 to 6}.7 f.et depth is a ~alcar.ous ~ndstone of Miocene aae. 
It probably grades into a coarser arained ~onalo .. rate at the unconformable contact betwe.n 
older Pr.-Cambrian rock types locat.d toa.waare betwe.n 64 and 110 feet d'pth. 

Underlyina the more recent Miocene sedimentary rocka are older. metal8Orphoaed. Pre
Cambrian rock types conaisting of interlay.red metavolcanics and metaaediaenta. Weatheriuc 
and jointing occurs n.ar the proxtaity of tbe old .roaioll surface a. indic.ted by the rock 
Ipeci •• ns from 110 to l}4 feet 4e.ptla. t.ow.r at rena til cUl'ecterhtic. pre •• U in the.e ' 
saapl •• ranaina in compositi.n fro. fiae-,rain.d .. t .... im.nt ... ta~lc.nic. and claystone. 
Fro. l~ ... to. 208 fe.t depth, til. rock .pecimeua ar. fresh .nd i.uu meta.e.t.ent and meta
?Glca.i~. . ieties witb .o.e .xhibitina ch.r.cteri.ttc. of botb .Dd .re indeed probably a 
result Q uterm1nglina of .olc •• ic and .edi.ent seterial in Pr.-C.mbri.n time. The rock. MD 
increase 1n .pecific ara.ity, co.pre •• ive strenath, and baai.ity with depth b.low the l~ 
foot d.pth. The deusest roek type i. a greeaisb -.phthalite occurrinl at 180.8 to 181.7 
fe.t deptb and prob.bly represent •• aeta.orpho •• d bas.lt. 

_, eompres.ive ' strength v.lu •• of the Pre-Cambri.n rock .pecimens appear related to <a> 
degree of fomer cbaieal weathering an' jointial. (b) .nale of inclination of b.clding or 
flow .tructure, .nd (c) deare. of foliation imparted by micaceous material. In tbe foraer 
veatherina zone, compressive .tr~lth value. r.nae fro. less than 890 psi to 1,300 p.i. 
Below this zone, in fre.h and den •• rock. compressive atrenath value. raus. 5,'~ psi to 
13,960 psi with areatelt .teeRSth occurring in the amphibolite (180.7 to 181.7 feet). 

The rock types are tre.t.d in detail in the oth.r portion of thi. r.port .nd pbotoar.ph. 
and photoaicrograph~ included ., fiaur •• for ,rapkte int.rpret.tion. 

Repo r ted by: Tested by: Checked by: 

o phone 0 wire date JR CJC <) 

S.A.D. FOR~ 1~17 ( Re v.3-2-53) 



PETROGRAPH Ie REPORT (cont'd ) 
Laboratory No . Date : 

~ ____________________ ~=-2~~_·_-~70~,~72~/_2~79~0_-~9_1 ______ ~~_· ~3~D~e~c~~~er~~ 

DETAILED PETR.OGRAPHY 

1. Depth 63.1 to 63 ~1 feet - Calcareous Sandstone 

Grey, dense, massive, calcaeGus sandstone comprised of 5~ detrital .and and 4~ 
carbonate material occurs from 6,.1 to 6'.7 feet depth. Sand particle. range in size 
from very fine sand to coarse sand with a mean average size of about 0.25 Mm. The sand 
is bonded firmly by aql extremely fine grained ground mass comprised of sub~icro.copic 
carbonate and clay material. Constituent particle composition approximates the follow
ing percent distribution: 

a. 5~ Detrital MAterial - Fractional components approximate 9~ quartz , 'J feldspar, 
2~ glauconite, and 2~ heavy minerals. The heavy mineral fraction consist. of 54~ ilmenite. 
l5~ staurolite, l~ pink garnet, 4" tourmaline, q,~ kyanite, 4~ hornblende, q,~ zircon, ~ 
e pidote, 2~ magnetite, and trace amounts of xenotyme, monazite, corundum, rutile, leucoxene, 
pyroxene, and sphene. 

b. 4~ Carbonate and Clay Material - Fractional components consists of ~ crypto
crystalline to microcrystalline carbonate minerals and ~ clay material . 

Compressive strength value of this well indurated rock is 4,650 psi and a cone
shear rupture occur. under compressive forces. This rock type is younger in age (Miocene) 
than underlying pre-cambrian metavolcanics and metasediments. 

2. Depth - 110.0 - 111.5 feet - Weathered Metaaediment (argillaceous sandstone) 

Mottled tan to greenish grey, fine grained, weathered, foliated, metasediment 
occur. from 110.0 to Ill., feet depth. The rock is comprised essentially of thin quart
zose and sericite-clay laminations dipping at an angle of about q,5 degrees. Percentage 
mineral composition approximates 4o~ fine grained quartz, 5O~ sericite, 10~ clay minerals, 
and trace amount. of volcanic glas. and limonite. The limonite impart. the ten coloration 
to the rock and the greenish grey color is attributed to patche. of montmorillonite clay. 
Fine grained .ericite is foliated parallel to bedding; quartz arains exhibit stre.s a. 
mortar .tructure and undulatatory extinction with lines of .tress parallel to beddins. 
Rupture under compre.siye force generally parallel. the beddina along a shear plane. A 
low compressive strength value of 890 psi 1. indicated. 

This rock type exhibits weatherinl as a result of being in the weathering zone 
on the pre-cambrian erosion aurface. The .ediment coaprising the rock was probably 
eroded from near 80urce volcanics as evident by trace amounts of volcanic glas. and 
montmorillonite clay. Source rock was probably rich in alkaline feldspar from which the 
montmorillonite was derived. Subsequent regional metamorphism of thla weathered sediment 
resulted in the present structural character of thia .. taaedimentary rock type. 

3. Depth 129.4 to 139. 0 feet - Weathered Felsite Porphyry 

Mottled grey and white, jointed, flow structured, fine grained, weathered, 
fel.ite porphyry occurs from 129 .4 to 130.0 feet depth. Phenocrysts of anhedral to 
rounded quartz and moderate to highly weathered plagioclase feldspar comprise about lO~ 
of the rock enclosed in a matrix of fine grained cry.talline groundmass composed of 
essentially quartz, feldspar. and minor biotite. Some of the groundmass in vicinity of 
j oints 1. highly weathered. Flow structure and banding dip at about a 2 degree angle. 

2 
S . A.D. f ORM 1417A Arm;; - eE - )tobile~ Ala . ~li striot 



PETROGRAPHIC REPORT (cont'd ) 
Loboratory No . Dote : 

72/2566,70, 72/2790,91 , December 19~9 

;ointl are open slightly and dip at steep angle. (60 to 80 degreel). Rupture of the rock 
is along a cone-shear plane and compressive strength value il 1,300 psi with the greatelt 
weakness imparted by the joints and to • lesler degree by tlow structure. 

The random orientation of phenocrysts indicates that thele crystals formed at 
depth and lolidified in place in the extruded lava. Jointins permitted chemical weather
ing of the telsite porphyry vbereby feldspars were converted to clay. During regional 
metamorphilm pyrite (l~ ot rock) porphybla&ts developed and around .. ls Minezals strained 
in compliance with earth torces. 

4. Depth 13'.2 to 1".6 feet - Claystone (Altered Volcanic Material) 

Light greyish green, extremely fine grained and soft, dull lustered, rather 
poorly indurated clay.tone occurs between 1".2 to 1".6 feet depth. Constituent 
particlel are submicroscopic but ag,regate index is about 1.565 and clay staining employ
ina benzedine suggestl clay minerall of the montmorillonite group and possibly hydromica 
group. Upon imaerlion in water, minor Iwellina and crumbling occurs indieatin, an 
ablorbent nature typical of moDtmorillonite clay types. X-ray examination and differential 
thermal analYSis would be the only satilfactory means ot establishing the identification of 
thi. lubmicrolcopic material. Since the material disintegrated after soakins ia water, 
no comprellive strength values were obtained on thil specimen. 

This poorly indurated claystone may have originated as a hydrothermal altera
tion product of an aphanitic' volcanic or as subsequent regional metamorphism of volcanic 
ash or tuff . Dark and lighter zones occur in this rock type with apparent lineation 
eSI.ntially horizontal. 

5. Depth 153.0 to 153.6 feet - Phacoidal Metasediment 

Cdtaclastically detormed, dark to light banded. fresh to partially altered, 
metasediment exhibiting phacoidal texture as ellipsoidal or len80id units in a finer 
grained matrix occurs from 153.0 to 15,.6 feet depth. The ellipsoidal minerals and 
aggregates comprise about 2O~ of the rock and consist of (a) fresh to highly altered 
plagioclase feldspar. (b) brecciated pods of fine grained volcaniCS, and (c) agaresates 
of quartzose material. Pine grained matrix material comprising the remaining 80~ of the 
rock consists essentially of biotite-chlorite, quartz, and clay minerals. Color of the 
groundmas8 varies in relation to biotite-chlorite and quartz ratios. Lines of foliation 
in the micaceous material parallels banding which has a dip angle of about ~ degrees. 
Rupture partially parallels banding except where alteration or clay is highly concentrated. 
A compress i ve strength value of 5,550 psi i. indicated for this rock specimen. 

This rock type ha. both the characteristics of a metalediment and metavolcanic 
and may be a result of volcanic extrusives invading sediment. Weathered or altered 
f eldspar may be ' a consequence of the sediment since the volcanic element is less altered. 
Subsequent metamorphism and possibly a nearby fault zone resulted in the cataclastically 
developed phacoidal texture. 

6. Depth 180.8 to 181.7 - Amphibolite (meta-basalt) 

Dark green, maslive fresh and dense. fine grained aapBibolite occurs from 180.8 
to 181.7 feet. Locally this rock il ~u t by veins of quartz and small veinleta of calcite. 
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Mineral composition approximates 6~ greeR hornblende, 10~ chlorite, 10~ quartz, 9~ 
feldspar, 4~ epidote, ~ pyrite metacrysts. and trace amounts of calcite and minor others. 
The hornblende is lineated but rarely foliated with greateat lineation in zones where 
cblorite ia developed. Rupture under compreasive force ia along cone- shear planes and 
strength value recorded i8 12,400 pli. Rupture apparently follows rock cleavage. 

This rock specimen probably resulted from regional metamorphism of a basalt or 
di abase whereby pyroxene was altered to amphibolite. plalioclase feldspar to epidote. 
calcite, and albite. and other ferromagneaian minerals to pyrite and chlorite. QUartz 
veinl represent a hydrothermal injection from below into this rock. 

7. Depth 208.4 to 299.' feet - Phacoidal Metasediment 

This rock type is similar in composition to the specimen occurring at 1'3.0 to 
153.6 foot depth wi th the following exception or differences: 

•• Except for minor alteration of feldspar phenocrysts this rock ia fresa 
and dense. 

b. Biotite ranges up to 4~ mineral composition imparting a darker coloration. 

c. A higher compre.sive strength of 13,960 psi is recorded as a re.ult of the 
fresh and dense nature of the rock. 

d . Higher specific gravity of 2.77 rather than 2.4, id due ~Q lack of weather
ina of minerals. 

The rock is bighly lineated but net foliated and tberefore of high strenlth 
characteristics. It has more atructural features characteristic of a metavolcanic than 
a metasediment but probably i8 transitional in character. Figure 5 shows the well inter
locked, fine, crystalline texture of the rock a. well as stronaly developed lineation. 

8. Summary of Rock Specimens: 

Because of the complex nature of the rock specimens involved it is necessary 
to consider the origin to account for rock name, texture, and to relate strenath value •• 
In ,eneral, it would appear that the pre-cambrian rocks are represented by interlayering .~ 
and mix ina of sediment and volcanic extrusives which have been subsequently metamorphosed 
and locally brecciated. That ch .. ical weather ina and jointinl took place on the ancient 
eroaion surface is indicated in previous di8cu •• ion. As a result. low compressive strenltb 
values occur in this ancient zone of weathering. Local hydrothermal intrusion of quartz 
occurs at depth in the fresh and dense metavolcanics of increased basi.ity and hiaher 
specific gravity. Greater .trength values of the metasediment and metasediment and meta
volcanic. occur with inerea.ina depth and below the ancient zone of weatn.rina. Above 
the pre-cambrian rocks a calcareou. sandstone occurs which near the unconformable contact 
zone i. probably a qongloaerate. This material, laid down in Miocene time is sed~entary 
in nature and free from effects of regional metamorphism which occurred at an earlier age. 

The compres.ive strength values of the pre-cambrian rocks appear related to the 
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degree of chemical weathering and jointing, angle of inclination of bedding or flow struc
ture and degree of foliation imparted by micaceous minerals. Lowest compressive strength 
values occur in the claystone. weathered metasediment, and weathered metavolcanic between 
110 and 150 feet depth. From 153 feet to 209.5 feet the strength values increase because 
the rock types become fresh and dense and appear to suffer less cataclastic effects. 
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