
COMMONWEALTH OF VIRGINIA 

DEPARTMENT OF CONSERVATION AND ECONOMIC DEVELOPMENT 

VDMR #134 3 

WWCR #152 

MAILING ADDRESS: 

Box. 3667, UniV8nity Sta. 
DIVISION OF MINERAL RESOURCES OFFICE ADDRESS : 

JAMES L. CALVER. COMMISSIONER McCormick Rood 

Charlottesville, Virginia G' ottesYilie I Virginia 
WATER WELL COMPLETION REPORT 

OWNER: Sydnor P um2 & Well Co. , Inc. Ma iling Address: 1305 Brook Rd. , Richmond, Va . 

TENANT: Old Stage Manor MoilinQ Address: Ewell. Virginia 

DRILLER : S)l:dnQ;[ Pum!2 & W!:l1 CQ •• Inc. Mailing Address: D05 BrQQls Rd· • BichmQng, Va. 

WELL LOCATION: Counly James City Approx, 2 ~ miles northwest ( direction) of 

:Wi lli aID sb)J~g Yi:rgiDia 1000 
feet 

east Rt bO ond DUtKO< ( direction) of 

(GIVE DIRECTION AND DISTANCE IN FEET OR MILES FROM TWO REFERENCE POINTS - ROADS, TOWNS. RIVERS. ETC. - ON 
COUNTY HIGHWAY OR OTHER MAP. ) 

DATE STARTED: ____ ~7~/9~/6~5~ ______________ DATE COMPLETED: ____ ~7~/2~3~/~6~5~ ________ ___ 

T Y P E 0 F DR ILL RIG USE D : _____ .... R""o"'t ... a ... ;[~)l:~------------------- TOT A L D E P T H __ ..:;4...,,3""0'---___ f e e' 

WATER LEVEL : Siands 11 0 feel below surface OR 

has NATURAL flow of ________ 90110n5 per minute . 

YIELD TEST : Melhod ____________ _ HOLE SIZE:9- 7/8,nches fr om ° 10 4 3 0 fe el 

Or awd own ____ ""1"'0"-__ fee I ___ Inches from ____ 10 ______ f ee t 

) R a I e _1"'0"'0"---__ g a I. p. r min . ____ inches from ___ 10 ____ feel 

Durat io n 12 hrs., ___ min . SCREEN SIZE: b inches from 240 10 285 feel 

WATER ZONES: from 240 10 2 85 _"'-"'''''--___ fe • I 
# 3 0 slot - staincliff 
___ inches from ____ I 0 _____ f ee I 

from 10 _________ 1 eel _ __ i nch es fr om ___ Io ___ feel 

from 10 ________ f eel CASE SIZE: _ .... 6 __ 'nches fr om ° 10 3 05 feel 

WATER: Color Clear To 5 t e OK ___ inches from ____ l o ____ feet 

Odor Temp . ______ OF ____ in c hes from ____ Io ____ feet 

WELL TO SUPPLY: (check one) Hom. G R 0 UTI N G: Me I hod -'G ..... r"'a"'v"'i"'tyY-________ _ 

Form ____ Town _____ School ____ _ Material cement/wate lDepth 50 feel 

In d u sir y _____ 0 I h e r_-,P"""u",b",h",' c"---___ _ PUMP: Type ______________ __ 

WATER ANALYSIS AVAILABLE:Yes ___ No __ __ Capocity _________ gal. per min 

DRILL CUTTINGS SAVED: Yes........x....No Deplh of inlake f eel 
(DRILL CUTTINGS SHOULD BE COLLECTED AT 10 FOOT INTERVAI_S. THESE SAMPLES MAY BE SHIPPED TO THIS 
OFFICE EXPRESS COLLECT. SAMPLE BAGS ARE FURNISHED FREE OF CHARGE UPON REQUEST. ) 

IARKS:_~N~o~b~e~d~r~o~c~k~._E~I~e~c~t~r~ic~l~o~g~rwu~n~.~ ________________________ ___ 

(LOG OF WELL) OV ER 



LOG 

FURNISHED BY : Sydnor Pump lit Well Co .. Ide .•. DATE : July 2 3. 1965 

DEPTH 
(feet) 

FROM TO 

0 10 
10 20 
20 27 
27 35 
35 41 
41 50 
50 102 

102 127 
127 177 
177 279 
279 290 
290 302 
302 340 
340 ~ 6 0 

360 398 
39 8 430 

TYPE OF ROCK OR SOIL PENETRATED REMARKS 

(grovel, clay, etc . , hardness, COIOf, etc .) (water, covino, shot, screen, sample, etc,) 

Sand - red clay 
Yellow clay 
Red sand . 
Yellow s andy clay 
Shell and clay 
Brown and gray sand with some shell 
Shell 
Shell with blue clay 
Sand with clay 
Blue marl 
Shell with some clay 
Black sand and gray clay 
Clay 
Shell and clay 
Black sand 
Clay 

) 

) 

(Use add itio nal forms if necessary) 



· . 
INTERVA L SHEE T 

WWCR 152 
Page __ ~I~ __________ __ VDMR We II No. : Well No. 1343 

Date __ ~7W/~Z~9~/~bu5 ______ __ Sample Interval : from_ O"--__ to 42 0 

PROP : Old Stage Manor (Sydnor) To t a 1 de pth __ 4.:.;3::.;0"---__________________ _ 

COMP o Sydnor Pump 8< Well Co. Oil __ Gas __ Water-X-Exploratory _____ _ 

COUNTY : James City (Williamsburg ) Cuttings X Core Other 

VDMR Well No: W-1343 

From- To From- To From-T o From- To From-To 

° - 10 300 - 3 10 
10 - 20 310 - 320 
20 - 30 >;< 320 - 330 
30 40 330 340 
40 50 oj< 340 350 

50 60 350 _ 36 0 
t o - 70 360 - 370 

0 7 0 - 8 0 37 0 - 38 0 
80 90 38 0- 390 

90 100 390 - 400 

100 - 110 400 4 10 
11 0 - 120 410 _ 420 
120 - 130 4 20 - 4 30 oj< 

130 - 140 
140 - 150 

150 h .O 
160 170 
170 - 180 
130 - 19 0 
190 - 2 00 

200 - 210 
210 - 220 
220 - 230 
230 - 240 
240 - 25 0 

250 - 2 60 
2 60 - 270 
270 - 2 8 0 
280 - 290 
29 0 - 3 00 

oj< No sample 



OWNER: Sydnor Pump & Well Company, Inc.
(Old Stage Manor )

DRILLER: Sydnor Pump and Well Co., Inc.
COUNTY: James City (Williamsburg)

GEOLOGIC LOG

COLUMBIA GROUP (0-501)

VDMR:
WWCR:

TOTAL DEPTH:

#1343
#152

430 '

0-10

10-20

20-30

30-40

4 0- 50

Sand -- orange, slightly argillaceous; medium-grained , well
sorted, subangular to subrounded; s l ightly arkosic
quartz sand

Sand -- orange traces of clay and granules ; med ium- to very
coarse-grained, moderately sorted , subr ounded ; quar t z
sand with about 10% white feld spar (micr ocl i ne and
plagioclase)

No Sample

Sand -- orange, argillaceous (orange clay) ; ver y- f i ne - to medium
grained, moderately sorted, subangular t o subr ounded i
quartz, small amounts of white f eld spar and green
glauconite ; traces of magnetite and muscovit e

No Sample

YORKTOWN FORMATION (50-170 1
)

50-60

60-70

Sand and Shells brownish; sand medium- to ver y coars e-
grained, moderately sorted, subangular t o subr ounded ;
clear to yellow-stained quartz wi th small amount of
green glauconite and less of br own and black phos
phorite; abundant comminuted and abraded shel l mat e r i al
in sand fraction; fossil a s s embl age cons i s ts of
pelecypods (several genera), echinoid sp i nes,
gastropods, bryozoa, and a few corals , ostracods
(Aurila, Mur r ayi na ) and foraminifera (Quinque l ocul i na ,
Textularia, Guttulina)

Sand and shells -- brown; medium- to coarse-gr ained , fairly
well-sorted, subangular to subrounded with a small
percent of well-rounded grains; clear quartz with small
amounts of slightly oxidized glauconit e and br own and
black phosphorite; traces of green epidot e and pink
garnet; fossil assemblage consists most l y of abraded
pelecypod fragments and echinoid spines and plates
and a few bryozoa, gastropod s , s caphopods, os t r acods ,
and foraminifera (Textularia)



- 2 -

VDMR #1343

70-80

80-90

90-100

100-110

110-1 20

120- 130

130-140

140-150

1 50- 16 0

160-170

Sand - Clay - Shel ls - - brown; poorly sorted quartz sand, with
a trace of part ially oxidized green glauconite; flaky,
dr ab-brown clay ; coarse shell fragments, pelecypods, and
a few gastropods, echinoid spines, and foraminifera

Sand and Shel ls - - br own, mode rately argillaceous; fine- to
medium- gr ained , f a i r l y-wel l-sorted, subangular; quartz
with traces of oxidi zed green glauconite, phosphorite,
and magnet ite ; shell mat erial coarse, mostly pelecypods
with some scaphopods , gas tropods, and echinoid spines,
and a few os t racods and f or ami ni f e r a

"

"

Sa nd and Shells gre enish-gray , slightly argillaceous; fine-
grained , wel l -sor ted , angular to subangular; clear
quar t z with traces of glauconite magnetite, muscovite ,
and phosphorit e ; shell material coarse, mostly pelecypods ,
wi th some ech i noid sp i nes , bryozoa

Sand and Shell s -- br ownish-gray; fine-grained, well-sorted,
angul ar to s ubangul ar ; c lear quartz with traces of
glauconi te , magnet i t e , brown and green epidote, and
garnet ; shel l mater i a l coarse, mostly pelecypods, with
some echinoid spines , gastropods, bryozoa, scaphopods ,
oysters, and a trace of foraminifera

Sand -- brownish- gray; f ine-grained , well-sorted, angular to
subangu l ar; c l ear quar tz with small amounts glauconite,
phosphorite , magne t i te , and coarse, yellowish whi te
feldspar; trace of muscovit e ; shell material abundant,
most l y p elecypods , but some echinoid spines, scaphopods,
gastropods, bryozoa, and a f ew foraminifera

"

"

"

CALVERT FORMATION {170-270 '}

170- 180

18 0-1 90

190-200

Sand gray, moder at el y arg i l l aceous; fine-grained, well
sorted , angular to subangular; clear quartz with small
amount glauconi te and t races of magnetite and muscovite;
shel l material abundant , mostly pelecypods, but some
bryozoa and a few foramini fera

"

"



200-210

210-220

220-230

230-240

- 3 -

VDMR #1343

Clay -- gray, with greenish cast; sandy; some yel low-brown
phosphorit e; small amount shel l fragments

"

Sand -- gray , wi th greenish cas t , very argillaceous; f ine
gr ained , wel l -sorted , angular ; clear quartz with minor
black phosphori te ; scat t ered pelecypod shell fragments,
f oraminifera moderatel y abundant (Guttulina, Lagena ,
Siphogener ina , Uvigerina, Bolivina, Bulimina, Robulus,
Nonion, Si phogenerina)

"

240-250

250-260

Sand - abundant mat r i x of brown clay; medium- to coarse-
gr ained , fairly-well-sorted , angular to subangular; quartz
with minor black phosphorite; scattered pelecypod
shel l f ragments ; foraminifera moderately abundant
(Robulus, Nonion, Siphogenerina)

"

260-270 Sand -- gray, moderately argi l laceous; coarse-grained, fairly
wel l -sor ted , subangular t o subrounded; clear quartz
with minor , platy phosphorite; abundant comminuted
shall "has h" and a few f orami ni f era

NANJEMOY FORMATION (270-300 1
)

270-280

280-290

Limestone - - shel l I s., arenaceous, cavernous, drusy (carbonat e ,
sulfides), glauconiti c , sulfide-bearing; a few smal l
r ounded pebbles ; f i ne- t o coarse-grained, poorly sorted,
angu l ar t o subr ounded ; quartz (75t), bl ack glauconite
(2St ) , small amounts of phosphorite and limonite after
glauconi t e; incipient hematitization of goethite
gl auconite; sulfide replaces glauconite l ocally

Sand -- dark-brownish-gray, mode r ately argillaceous (dark-gray
clay) ; med i um- to co arse-grained, moderately sorted,
subangul ar t o subrounded ; clear to brown-stained quartz,
and glauconi te , mos t of which is oxidized and i ncludes
abundant pel let al geothite after glauconite; small
amounts of phosphorit e and muscovite; some of the sand
i n this interval i s firmly cemented with yel lowish car
bonat e* , and same i s cemented by friable, light-gray
calcareous clay ; a f ew chalky pelecypod shell fragments,
echinoid spi nes , and poorly preserved foraminifera .



- 4 -

VDMR #1343

290-300 Sand -- gray, argillaceous; fine- to medium-grained, moderately
sorted; quartz, and glauconite (less oxidized than in
280-290' i nt erval ) ; trace of muscovite; abundant
chalky shell "hash", a few shell fragments and echinoid
spines, and some foraminifera

MATTAPONI FORMATION (300-420 I)

300-310

310-320

320-330

330-340

340-350

350-360

360-370

370-380

380-390

390-400

400-410

410-420

Sand -- black, slightly to moderately argillaceous; medium
grained, fairly-we ll-sorted; stained quartz (20-25%) and
glauconite in various stages of alteration to limonite
(75%-80%); smal l amounts muscovite and phosphorite;
a few foraminifera

"

"

"

Sand -- gray, argillaceous; medium- to coarse-grained,moderately
sorted; quartz (60-65%) and greenish-black glauconite
(35-40%); small amount muscovite; a few foraminifera

Clay and Sand -- pink sandy clay, and gray, argillaceous
glauconitic sand; small amount of shell fragments

"

Sand -- black; coarse-grained, fairly-well-sorted; greenish
black wel l-sorted glauconite (70%-75%) and subangular
to subrounded, more poorly sorted quartz; a few
echinoid spines

"

Sand -- gray, speckled; medium- to coarse-grained, fairly well
sorted; angular to subangular, rather poorly sorted,
clear quartz (about SOt), and greenish-black, well-
sorted, glauconite (about 50%); a very few echinoid spines,
ostracods, foraminifera

Sand -- grayish-brown, argil laceous; coarse, poorly sorted,
variably rounded quartz; and greenish-black glauconite;
scattered shell fragments; some of sand is cemented by
yellowish-white carbonate; abundant fragments of
glauconitic limestone, phosphorite

"



420-430

Thickness

- 5 -

VDMR #1343

No Sample

GEOLOGIC SUMMARY

Rock Name

0-40 '
40-50 '
50-170 '
17 0-27 0'
270-300 I

300-420 '

Columbi a Group
No Samp le
Yorktown Formation
Calver t Formation
Nanj emoy Formation
Mat t aponi Formation

Pleistocene

Late Miocene
Middle Miocene
Middle Eocene
Paleocene

Virginia Division of Mineral Resources
Robert H. Teifke, Geologist
September 9, 1965
Revised March , 1972
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" 
OWNER: Sydnor Pump lit Well Company, Inc. 

(Old Stage Manor) 
VDMR: 1343 
WWCR: 152 

TOTAL DEPTH: 430' DRILLER: Sydnor Pump and Well Co., Inc. 
COUNTY: James City (Williamsburg) 

GEOLOGIC LOG 

Depth in feet 

.5'0' 
COLUMBIA GROUP (0-4tr') 

0-10 

10-20 

20 -3 0 

30-40 

40-50 

Sand - orange, slightly argillaceous; m e dium-grained, 
well- sorted, subangular to subrounded; slightly arkosic 
quartz sand 

Sand - orange traces of clay and granules; m edium - to 
very-coarse-grained, moderately sorted, subrounde d; 
quartz sand with about 10% white feldspar (microcline 
and plagioclase ) 

No sample 

Sand - orange, ar gilla.ce ous (orange clay); very-fine-
to m e dium-graine d, moderately sorted, subangular to 
subrounded; quartz, small amounts of white feldspar 
and green gla u c onite; tr aces of m a gnetite and muscovite 

No sample 
zoo' 

YORKTOWN FORMATION (50-¥ffl-'i 

50-60 

60-70 

Sand and Shells - brownish; sand m edium - to very-coarse
grained, moderately sorted, subangular to subrounded; 
clear to yellow-stained quartz with s mall amount of 
green glauconite and less of brown and black phos
phorite; abundant comminuted and abraded shell m aterial 
in sand fraction; fossil assemblage consists of pelecypods 
(several genera), echinoi d s pines, gas tropocls, bryozoa, 
and a f ew cor als, ostracods (Aurila, Murray tina), and 
foraminifera (Quinqueloculina, Textularia, Guttulina) 

, 

Sand and Shells - brown; medium- to coarse- grained, 
fairly-well-sorted, subangular to subrounded with a small 
percent of well - rounde d grains; clear quartz with small 
amounts of slightly oxidized glauconite and b-rown and 
bla.ck phosphorite; traces of green epidote and pink garnet; 
fossil assemblage consists mostly of abraded pelecypod 
fragments and echinoid spines and plates and a few 
bryozoa, gastropods, scaphopods, ostracods and 
foraminifera (Textularia) 

/" 

" ( ..... -



) 

OWNER: Sydnor Pump .& . WeJ1 Co., Inc. 
(Old Stage Manor) 

- 2 - VDMR: 1343 

70-80 

80-90 

90-100 

100 -110 

110 -120 

120-130 

130-140 

140-150 

150 - 160 

160-170 

Sand - Clay - Shells - brown; poorly sorted quartz 
sand, with a trace of partially oxidized green glauconite; 
flaky, drab-brown clay; coarse shell fr a gments, 
pelecypods, and a few gas tropods , echinoid spines, 
and foraminifera 

Sand and Shells - br own, moder atel y ar gillaceous; fine
to medium- grained, fairly-well-sorted, subangular; 
quartz with traces of oxidized gr een glauconite, phosphorite, 
and magnetite; shell md.terial coarse, mostly pelecypods 
with some scaphopods, gastropods, and echinoid spines, 
and a few ostracods and foraminifera 

" 
11 

Sand and Shells - greenish-gr a y, slightly ar gillaceous; 
fine-grained, w ell-sorted, angular to subangular; clear 
quartz with traces of glauconite m a gnetite, muscovite, 
and phosphol"ite; shell material coarse , mostly pelecypods, 
with some echinoid spines, bryozoa 

Sand and Shells - brownish-gray; fine-grained, well
sorted, angular to subangular, clear quartz with traces 
of glauconite, magnetite, brown and gr een epidote, 
and garnet; shell material coarse, mostly pelecypods, 
with some echinoid spines , gastropoda , bryozoa, scaphopods, 
oysters, and a trace of foraminifera 

Sand - brownis h-gray; fine-grained, well-'sorted, angular 
to subangular; clear quartz with small aInounts glauconite, 
phosphorite, magnetite, and c.oarse, yellowish white 
feldspar; trace .of muscovite; shell material abundant, 
nlOstly pelecypods, but some echin.oid spines, scaphopods, 
gastropods, bryozoa, and a few foraminifera 

" 

" 

" 



· 
OWNER: Sydnor Pump & Well Co., Inc . - 3 - VDMR: 1343 

(Old Stage Manor) 

170 -1 8 0 

180-190 

190-200 

CAI..VtEt:(r 
200-210 

210-220 

220-230 

230-240 

240 - 250 

250-260 

260-270 

Sand - gray, moderately ar gillaceous; fine-grained, well
sorted, angular to subangular; clear quartz with small 
a m ount glauconite and traces of magnetite and muscovite; 
shell material abundant, mostly pelecypods, but some 
bryozoa and a few foraminifera 

" 

" 
FOI€.-"1ATION (ZOO - 2.70 I I 

Clay - gray, with gr eenis'fi"'cast; sandy; some yellow-
brown phosphorite; small amount shell fra gments 

" 

Sdnd - gray, with greenish cast, very-ar gi llaceous; 
fine-grained, well-sorted, angular; clear quartz with 
minor black phosphorite; scattered pelecypod shell 
fra gments, foraminifera m oderately abundant (Guttulina, 
La gend, Sipho generina, Uvigerina, B olivina, Bulimina, 
Robulus, Nonion), and a few ostracods 

" 

Sand - abundant m atrix of brown clay; medium- to 
coarse- grained, fairly-well-sorted, angular to subangular; 
quartz with minor black phosphorite; scattered pelecypod 
shell fragments; foraminifera moderately abundant 
(Robulus, Nonion, Sipho generina) 

" 

Sand - gray, mode r ately ar gillaceous; coarse- grained, 
fairly-well-sorted, subangular to subrounded; clear 
quartz with m inor, platy phosphorite;' ab undant comminuted 
s h ell "hash" and a few foraminifera 



) 

", ... 
OWNER: Sydnor Pum p &< Well Co •• Inc. 

(Old Sta-ge M anor) 
- 4 - VDMR: 134 3 

J NANJEMOY FORMATION (270- 300 ' ) 

270-28 0 

280-290 

Limestone - s h ell limestone. arenaceous. c avernous. 
drusy (C03. sulfides) glauconitic. sulfide-b ear in g. a 
few small rounded pebbles; fine- to coar se- grained. 
poorly sorted. angular to s ubroun ded; quartz {75%l. 
black glauc onite (25%), s mall a mounts of phosph orite 
and limonite after glauc onite; incipi ent h emati tization 
of goethite - glauconi te; sulfide replaces gla u conite 
locally 

Sand - dark-brownish- gr ay. mode r a tely ar gi llaceous 
(dark- gray clay); m edium- to c oa rse - grained. m oderately 
s orte d. s uban gular to subr ounded; clear to b rown-
staine d quartz. and glauc onite. mo s t of whi ch is oxidized 
and includes abundant p e lletal goethite after glau c onite; 

. s m all amounts of phosphorite and muscovite; som e of 
the sand in this interval is firmly cem ented with 
yellowish carbonate . and some is cemented b y friable. 
light-gray calcareous clay; a f ew c halky pelecypod s h ell 
fra gments. echinoid spines. and poorly preserved 
foraminifera 

290-300 Sand - gray. argill ... ceous; fine- to m edium-grained. 
m oderately s or ted; qua.rtz. and glauconite (less oxidi z e d 
than in 280-290' interval); trace of muscovite; abundant 
chalky s h ell "hasH'; a few s h ell fragments and echinoid 
spines. and some foraminifera 

'130 I 

MATTAPONI FORMATION (300-4W) 

300-310 

310-320 

320 - 330 

330-340 

340-350 

Sand - bla. ck, sli ghtly t o moderately argillaceous; medium 
grained, fairly-well-sorted; staine d quartz (2 0-25%) 
and glauconite in variou s stages of alteration to limonite 
(7 5 - 80%) ; s m all a mounts muscovite and phosphorite; 
a few foraminifera 

" 

" 

" 

Sand - gray. ar gi llaceous; m edium- to c oa r se- grained, 
mode rately sorted; quartz (60-65%) and greenish-black 
glauconite (35-40%); s m all a mount muscovite; a few 
for aminifer a 



) 

) 

~ .... ... .. 
OWNER: Sydnor Pump and Well Co .• Inc. 

(Old Stage Manor) 
- 5 - VDMR: 1343 

350-360 

360-370 

370-380 

380-390 

390-40 0 

4 00-410 

410-420 

420-430 

5'0 

Clay and Sand - p ink sandy clay. and gray. ar gillaceous 
glauconitic sand; sffidll amount of shell fra gments 

" 

Sand - black; coarse-grained. fairly-well sorted; 
greenish-black well-sorted glauconite (70-75%) and 
sub angular to subrounded; more poorly sorted quartz; 
a few echinoid spines 

" 

Sand - gray. speckled; medium- to coarse- grained. 
fairly-well-sorted; angular to s ubangular. rather poorly 
sorted . clear quartz (about 50%). and greenish-black. 
well-sorted, glauconite (about 500/0); a very few echinoid 
spines, ostracods, foraminifera 

Sand - grayi sh-brown, ar gilla c e ous; c oar s e, poorly 
sorted, variably rounded quartz; and greenish-black 
glauconite; scattered shell fra gments; SOrrle of sand is 
cemented by yellowish-white carbonate; abundant fragments 
of glauc onitic limestone. phosphorite 

" 

No sample 

GEOLOGIC SUMMARY 

Rock Name 

0-4-if Columbia Group Pleistocene 
~.lJ.g''------N, s-arnpl~ 
50-~ 2.00 Yorktown ForIna t ion ~aj~iocene 

Zoo -176 -2:40 ' 270 Calvert Formation ' . Miocene 
~ 9 i!'le' Gh i ckahe-m-~n.y-FoNna4i'6~..,ftr--------bLa,te-Be.<>en~ 
270-300' Nanjem oy Form ation ~ Eocene 
300-42-6"' '130 M attaponi Formation Paleocene - L;;Jfe C"efdcr:;ouS 

e-~fJ €J 
Vir ginia Division of Mineral Resources 
Robert H. Teifke. Geolo gist 
September 9 . 1965 




