
o 

@~ 

?-/d/<f 
C; ... ~.,,'< L.o, 
'$;1-",,, C-A> > 
ELeV. : /0/ 

' Page 1 of I 

Date rec'd: 7/1'P'/C7 

PROP: 

COMP: 

COUNTY: 

/0 -... 

It'\ ::.:.Jr AIr; 
\~ ~.I_"f;"f'J':" 

.... <5. C;lo .... ~C> ' 

c./<.<w (\' -itO$' ''''', '' ''', ' 1 ;h .. V W/ d~/". 
q J ,S. 
M 

) 
tHoc/; 

.5o-zd 

. ; 

It:> 
ZO 

From-To 

.. 

CONFIDENTIAL 

vc- 1-/01 

COI-- P 

INTERVAL SHEET 

0.5 "hle~ N.e . 
VIS;~ ... S CFn/e,. 4/ 
yauo' $ t-"oJoJ'" Nt',. ~ 
E. JldQ e~/o,,~ol 

PA',t",. y . 
(5UeR-Y S I.f Cti.T ) 

From-To 

• ~t,,:. ;:: 
~:~ .120 
~ ;e. ~Jo 

,,:: ~&/d 

10/3 

1'18 

t 

VDMR Well No: WELL NO. 21 02 
Sample Interval: from o 

Number of samples: 3'iZ 42.

Total Depth: 370 f 

t o 

Oil or Gas : 'Water: Exploratory: ./ 

From-To 

, 
~. 

• 
. , 

: ... 

From-To 

I , 
II 

~ . 

"".".." ~ ,:: tI'YI • ; 

" 0 ~y,.~u ..... 
No., ... ", ~ e+.;., 

,..tl-/ff·;'~~/'j 
.sofO'? .... D .. f -

''1f'~., ... 
., 0 {.,ssd,. 

C"I,,~,I ;:"., . 
I ~ UII\q.-, • .' .. ~ S.1.eb o ' 

''10 • ,"0 

.(j - l"i0s s."c:I I'" 

,,~ ~ .... ~Io~ 

Ot~lluc. Jo ~I ... &, 

~. " .. Q'!:)e .. c. .... "'a. 

Q (-p,oS)s, .. J 

f ,. kco" 
~ lol. .. ,c~ ... to.;, 

C~~,·c;.dcc 

- '[/ 
_""'Yo ------



Page 1 of 

Date rec'd: 2-5-68 

PROP: JC-T-IO 

COMP: 

COUNTY: James City 

From-To 

10 -
20 -
30 -
40 -
50 -

60 -
70 -
80 -
90 -

100-

110 -
120-
130 -
140 -

160 -
170-
180-
181r5 
188 -

200 -
210-
220 -
230 -
240 -

250 -
260 -
270 -
280 -
290 -

1 

INTERVAL SHEET 

From-To 

300 _ 

310 -
320 -
330 -
340 -

350 -
360 -
3 70 -

VDMR Well No: 2102 

Sample Interval: from 10 to: 370 

Number of samples: 37 

Total Depth: 370 

Oil or Gas: Water: Exploratory: X 

From- To From-To 

All intervals have both washed and unwashed samples 
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Well: JC-T-IO 

VDMR Well No. 2102 
County: James City 

Property: Jamestown Fort 
Driller: Norfolk and Western Railway 
Location: 0.5 miles NE of Visitors' Center of Jamestown Fort, on E side 

of Colonial Parkway: 760 45' 30" W, 370 13' 30" N 
Elevation: 10 feet 
Total Depth: 370 feet 
Started drilling: November, 1966 Completed drilling: November, 1966 
Sample description by: R. H. TeUke, Virginia Division of Mineral 

R~sources, October, 1968 

Depth in 
feet 

GEOLOGIC LOG* 

40' 
COLUMBIA GROUP (0-3-&') 

10 

20 

30 

30-40 

Clay -- orange-brown, sandy; sand is fine- to medium
grained, well-sorted, angular; clear and ironoxide
stained (orange) quartz; slightly feldspathic and 
micaceous; traces of magnetite, epidote, and 
weathered glauconite 

" brown; with 100/0 fine-grained (2-10 mm) 
quartzo-feldspathic gravel 

Gravel --ol'ange-brown; rounded pebbles (5-30 mm) of 
quartz, quartzite, and chert 

No Sampl~ 
7,. 

YOI<,I(,olUA.l 83' 
82'F. MAR¥..§I FORMATION (40-1&') 

40 Sand -- dark brownish-gray, locally yellow and reddish
brown, moderately clayey; fine- to very fine
grained, very well-sorted, angular; clear quartz, 
with accessory glauconite, gypsum, magnetite, 
and muscovite; echinoid spines abundant; a very 
few foraminifers 

\ 

. \ , 
\ 



() 

o 

iJ 

50 

60 

70 

-z-

VDMR Well No. Z 10Z 

Sand - dark greenish-gray, moderately clayey; 15% 
coarse pelecypod shell fragments; fine- to . 
very fine-grained, well-sorted, angular; clear 
quartz with a trace of glauconite; echinoid spines 
common; a very few foraminifers, mostly Nonion 
.(also Lagena, Textularia, Cibicides) 

" trace 6f shell 

" trace of shell 

70.-80 No Sample 
(83 -IIS-;;) 

CALVERT FORMATION (89-14&,) 

80 

90 

100 

110 

120 

130 

140 

~40-143 

143 

Clay - greenish-brown, locally pale-yellOW, very silty, 
moderately sandy; sand is fine-grained, well
sorted, angular, quartzose, with yellow;,cast; 
abundant slender crystals of selenite 

" 
Clay - gray, locally orange-brown, compact; small 

amount of fine, well-sorted quartz sand; very 
abundant stubby crystals of selenite 

" 
11 

11 

11 

No Sample 

locally pale-yellow 

locally pale-yellow; slightly sandy 

locally pale-yellow; slightly sandy 

locally pale-yellow; slightly to moderately 
sandy; a few Uvigerina, Nonion and Sipho
generina 

Sand - abundant matri,. of brown clay, a few shell frag
ments; fine- to medium-grained, fairly well
sorted; clear, angular to subangular quartz, 
with 10% small fragments of bone phosphorite, 
and 2-3% lignite; abundant anhydrite pseudomorphs 
after gypsum; foraminifers abundant (Siphogenerina, 
Robulus and Dentalina dominant) 



148 

160 

170 

180 

-3-

VDMR Well No. 2102 

Shell and sand - binder of drab-brown clay, dolomitic 
(encrusting', cavernous), abundant anhydrite 
pseudomorpns after gypsum (as attached crystals 
and as dendrites on shell fragments); 600/0 shell 
and 250/0 fine- to medium-grained, fairly well
sorted, angular to subangular sand; sand is 900/0 
clear quartz, 100/0 fragmental phosphorite; forami
nifers abundant (globigerinids and Cibicides); a 
few ostracods 

Sand - abun!l,ant matrix of greenish-gray clay, 100/" fine, 
rounded quartz gravel, a few shell fragments; 
medium- to very coarse-grained, rather poorly 
sorted, angular to subrounded; clear quartz, with 
5% fragmental phosphorite; pyrite nodules and 
gypsum crystals common; a few foraminifers 

" 

'II 

with 20% shell fragments and fragments of 
dolomitic quartz sandstone 

with 20% shell fragments and a few fragments 
of dolomitic quartz sandstone; 1-2~', phosphorite 

180-181. 5 No Sample 

la~- ZSo ,.J ~ 
'\ 

NANJEMOY FORMATION 181. S.24GJ.) 

181. 5 

187 

188 

Sand and sandstone - light-gray, moderately clayey; 
• 80% fine- to coarse-grained, moderately-sorted 

sand, of which 700/0 is clear and pale-green quartz, 
and 30% is dark-green glauconite; small amounts 
phosphorite and gypsum; 150/0 white, calcitic sand
stone, with quartz and black glauconite; small 
foraminifers common 

Sand - matrix of brown gypsiferous clay; medium-grained, 
fairly well-sorted; 550/0 greenish quartz, 20% dark
to light-green glauconite. 50/0 gypsum and anhydrite 
pseudomorphs after gypsum 

Sand - abundant matrix of gray clay; medium-grained, 
moderately sorted; 600/0 clear and greenish quartz, 
200/0 brown, light-green, and dark-green glauconite; 
gypsum common; foraminifers and ostracods common 
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192 

193 

200 

210 

220 

230 

240 

240-250 

Sand 

-4-

VDMR Well No. 2102 

matrix of brownish-black clay; medium- to 
coarse~grained, predominantly reddish-brown 
glauconite, with 10% stained, rounded quartz 

" with matrix of brown and yellow clays; 15-20% 
stained and rounded quartz 

Sand - matrix of brownish-gray clay, a few shell frag
ments and small pebbles; medium- to very coarse
grained, 'moderately sorted; 1!l0% clear and iron
stained, subangular to rounded quartz, 40% fresh 
and weathered glauconite;J:races of gypsum, 
pyrite, phosphorite; a few foraminifers and 
ostracods 

" '60% glauconite, 25% quartz 

" '65o/ii,glauconite, 15% quartz 

Sand - abundant matrix of drab gray clay, 5% pelecypod 
shell fragments and a few fragments of phosphate 
rock, bedded (?) pyrite, and sandstone; fine- to 
medium-grained, fairly well-sorted; 25% clear, 
angular quartz, 5,5% dark-green glauconite; trace 
of gypsum; a very few foraminifers 

Clay -:- laminated orange-pink, light-gray, and yeUow, 
essentially sand-free clays (80%). and blackish
green lenses of clayey, glauconitic sand (20%); 
clay laminae contain fresh, authegenic glauconite 
and selenite 

No Sample 
28S' 

MATTAPONI FORMATION (250-'2$-1) 

250 

260 

Sand - black, slightly to moderately clayey; medium
grained, well-sorted; fresh black glauconite with 
5-10% clear, angular quartz; trace of selenite 

" with a few fragments of calcitic, glauconite
bearing sandstone 



C) 

C) 

J 

270 

.. 5-

VDMR Well No. 2102 

Sand and sandstone - abundant matrix of grass-green 
clay; 15-200/0 calcitic. white. gla.uconite-bearing 
sandstone; t!0··75cl" fine- to lnedium-grained. well
sorted. dun, dark- and light-green glauconite. 
with 10')'0 quartz; a few shell fragments 

280 " with 4.0% fine (1.0-2.0 mm). rounded. stained-
quart2: gravel 

28.0-290 No Sample 

't85 
PATUXENT FORMATION ~-37.o') 

29.0 

30.0 

31.0 

32.0 

33.0 

34.0 

35.0 

360 

37.0 

Gravel and sand - binder of green clay. a few shell 
,fragments; 60'% fine (2-2.0 mm). moderately 
sorted. rounded gravel comprised of quartz 
and a few pebbles of chert. quartzite and phos
phorite; 3.0% coarse- to very coarse-grained. 
subangular to subrounded feldspathic sand; 
ttace of garnet 

" 50% gravel. 4.0% sand 

" 5.0<;. gravel,40<} •. sand 

Sand and gravel - yellowish-gray. slightly clayey; 
3.00/<· fine.quartzo-feldspathic gravel; "65% 
medium- to very coarse-grained;· rather 
poorly sorted. angular to subangular feldspathic 
sand; trace of garnet 

" 
" 80. sand. 15~;.· gravel 

'8'5% sand. 1.0% gravel 

S .. nd - brownish-gray, clayey. 5% fine gravel; fine
grained, well-sorted. angular; moderately feld
spathic; slightly glauconitic and micaceous; trace 
of garnet 

" 

*The use of the lithologic term, "cl"y" includeE· all size ranges of 
particles less than 1/16 mm. 



-6-

VDMR Well No. 2102 

GEOLOGIC SUMMARY 

Rock Unit 

0-3&" '1'" Columbia Group Pleistocene 
fli ~ lJio Sampliil 
40-+G-' 83 ~t. Mar, 'e FG'l'm-a.ti-<iji! Yorkfow" . ~ati Miocene 
fl&.oilt9 $0 Dampia FeN'taft"'" 

83 Sg 149' ,82.. Calvert Formation /fuealilMiocene 
fE4g-14~ ~ 
/f+3-=T86;9 '@hiekaftamHty Ferm&1li-ej) ~Eocene 
/I:8O--l-8·h.£l !Ho Samp~ 

,az. lSI. § 24g'z5'o Nanjemoy Formation ~~Eocene 
~O 25~ ~Q aampL~ 
250--t86" z.BS" Mattaponi Formation Paleocene-La"'" C;eIaC<:'<O..,,. 
Iia9.2~iil ilia Saml'i~ 

;z.8S ~-370' Patuxent Formation Early Cretaceous 

) 



'c, 

"'-, 

,J ,), 

50 

60 

70 

VDMR Well No. 2102 

Sand - dark greenish-gray, moderately clayey; 150/0 
coarse pelecypod shell fragments; fine- to 
very fine-grained, well-Borted, angular; clear 
quartz with,a trace of glauconite; echinoid Bpines 
common; a very few foraminifers, mostly Nonion 
(also Lagena, Textularia, Cibicides) 

" trace of shell 

11 trace of shell 

70-80 No Sample 
.,-i..\ .... ~,~ 15o: .. ~\c. 

&3- f80' 
CALVERT FORMATION (~9- 140J ) 

" 

90 

100 

110 

120 

j 30 

140 

hAO-143 " , 

Clay - greenish-brown, locally pale-yellOW. very silty. 
moderately sandy; sand is fine-grained, well
sorted. angular, quartzose.' with yellowicast; 
abundant slender crystals of selenite 

11 

Clay - gray. locally orange-brown. compact; small 
amount of fine. well-sorted quartz sand; very 
abundant stubby crystals of selenite 

" locally pale-yellow 

" locally pale-yellow; slightly sandy 

" locally pale-yellew; slightly sandy 

II locally pale-yellow; slightly to moderately 
sandy; a few Uvigerina, Nonion and Sipho-
generina 

No Sample~l 

&HICKAHOMINY FORMATION (143-180'» 

143 Sand - abundant matrix of brown clay. a,few shell frag
ments; fine- to medium-grained, fairly well
sorted; clear. angular to subangular quartz. 
with 10<;:' small, fragments of bone phosphorite, 
and 2-3% lignite; abundant anhydrite pseudomorphs 
after gypsum; foraminifers abundant (Siphogenerina. 
Robulus and Dentalina dominant) 

------ , 
----- -
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148 

160 

170 

180 

180-181. 5 

-3-

VDMR Well No. 2102 

Shell and sand - binder of drab-brown clay. dolomitic 
(encrusting. cavernous). abundant anhydrite 
pseudomorphs after gypsum (as attached crystals 
and as dendrites on shell fragments); 60% shell 
and 25% fine- to medium-grained. fairly well
sorted. angular to subangular sand, sand is 90% 
clear quartz. 10% fragmental phosphorite, forami
nifers abundant (globigerinids and Cibicides), a 
few ostracods 

Sand - abundant matrix of greenish-gray clay. 10:;;' fine. 
rounded qu<crtz gravel. a few shell fragments; 
medium- to very coarse-grained. rather poorly 
sorted. angul ... r to subrounded; clear quartz. with 
5% fragmental phosphorite; pyrite nodules and 
gypsum crystals common, a few foraminifers 

11 

11 

No Sample 

with 20% shell fragments and fragments of 
dolomitic quart .. sandstone 

with 20% shell fragments and a few fragments 
of dolomitic quartz sandstone; 1-2'i, phosphorite 

NANJEMOY FORMATION (18i. 5-240') 

181.5 

l87 

188 

Sand and sandstone - light-gray. moderately clayey; 
80'7. fine- to coarse-grained. moderately-sorted 
sand. of which 70'7. is clear and pale-green quartz. 
and 30% is dark-green glauconite; small amounts 
phosphorite and gypsum; 150/. white. calcitic sand
stone. with quartz and black glauconite; small 
foraminifers common 

Sand - matrix of brown gypsiferous clay; medium-grained. 
fairly well-sorted; 55% greenish quartz. 20"1. dark
to light-green glauconite. 5% gypsum and anhydrite 
pseudomorphs after gypsum 

bi-deDl') 

Sand - abundant matrix of-~,/I.clay; medium-grained. 
moderately sorted; 60% clear and greenish quartz. 
20% brown. light-green. and dark-green glauconite; 
gypsum common; foraminifers and ostracods common 

.~~~~ --'~~~----~-~--
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192 

193 

200 

210 

220 

230 

240 

240-250 

-4-

VDMR Well No. 2102 

Sand - matrix of brownish-black clay; medium- to 
coal."se-grained. predominantly reddish-brown 
glauconite. with 10'70 stained. rounded quartz 

" with matrix of brown and yellow clays; 15-20% 
stained and rounded quartz 

Sand - matrix of brownish~gray clay. a few shell frag
ments and small pebbles; medium- to very coarse
grained, moderately sorted: 4()o/. clear and iron
stained. subangular to rounded quartz, llO% fresh 
and weathered glauconite: Jraces of gypsum, 
pyrite, phosphorite; a few foraminifers and 
ostracods 

" 60,!" glauconite. 25% quartz 

" 65% glauconite. 15% quartz 

Sand - abundant matrix of drab gray clay, 5% pelecypod 
shell fragments and a few fragments of phosphate 
rock. bedded (?) pyrite, and sandstone; fine- to 
medium-grained. fairly well-sorted; 25% clear. 
angular quartz. 55% dark-green glauconite; t;race 
of gypsum: a very few foraminifers 

Clay - laminated orange-pink, light-gray. and yellow. 
essentially sand-free clays (80%). and blackish
green lenses of clayey, glauconitic sand (20%); 
clay laminae contain fresh. authegenic glauconite 
and selenite 

No Sample 

MATTAPONI FORMATION (250-280') 

250 

260 

Sand - black. slightly to moderately clayey; medium
grained. well-sorted; fresh black glauconite with 
5-10'),> clear. angular quartz; trace of selenite 

" with a few fragments of calcitic, glauconite
bearing sandstone 



,') 

(J' 
" 

270 

280 

280-290 

" 
-5-

VDMR Well No. 2102 

Sand and sandstone - abundant matrix of grass-green 
clay; 15-20% calcitic, white, glauconite-bearing 
sandstone; 70-75% fine- to medium-grained, well
sorted, dull, dark- and light-green glauconite, 
with 10% quartz; a few shell fragments 

" with 40% fine (10-20 mm), rounded, stained
quartz gravel 

No Sample 

PATUXENT FORMATION (290-370 1
) 

290 

300 

310 

320 

330 

340 

350 

360 

370 

Gravel and sand - binder of green clay, a few shell 
fragments; '60% fine (2~20 mm), moderately 
sorted, rounded gravel comprised of quartz 
and a few pebbles of chert, quartzite and phos
phorite; 30% coarse- to very coarse-grained, 
subangular to subrounded feldspathic sand; 
t"ace of garnet 

" 50% gravel, 40% sand 

II 
50;, gravel, :40% sand 

Sand and gravel - yellowish-gray, slightly clayey; 
30% fine, quartzo-feldspathic gravel, '65% 
Iriedium- to very coarse-grained, rather 
poorly sorted, angular to subangu1ar feldspathic 
sand; trace of garnet 

II 

" 80% sand, 15~'(, gravel 

" 85% sand, 10'1. gravel 

Sand - brownish-gray, clayey, 5% fine gravel; fine
grained, well-sorted, angular; moderately feld
spathic; slightly glauconitic and micaceous; trace 
of garnet 

" 

*The use of the lithologic term, "clay" includes all size ranges of 
particles less than 1/16 mm. 



'J 

0-30' 
30-40' 
40-;w" f'3 

1 

(1&..'80' • 
8'3~)AO"~o 

(1;.40-143 ' 
[43-180' 
180-181. 5' 
181. 5-240' 
240-250' 
250-280' 
280.;290' 
290-370' 

-6-

GEOLOGIC SUMMARY 

Rock Unit 

Columbia Group 
No Sample . 

y j" ~ • \!\Itl 
@t. ~Mary'~ Formation 
Ne Sa!~ple)] 
Calvert Formation 
No··Sampl~ 
Ghi~kah.ominy··"F1l>rmaHoiD 
No Sample 
Nanjemoy Formation 
No S"arnple 
Mattaponi Formation 
No Sample 
Patuxent Formation 

VDMR Well No. 2102 

Pleilltocene 

Late Miocene 

Middle Miocene 

Late Eocene 

Middle Eocene 

Paleocene 

Early Cretaceous 



\) 

VDMR Well No. 2102 
County: James City 

Well: JC-T-10 
Property: Jamestown Fort 
Driller: Norfolk and western Raihlay 
Location: 0.5 miles NE of Visitors' Center of Jamestown Fort, 

of Colonial Parkway: 760 45' 30" VI, 370 13' 30" N 
Elevation: 10 feet 

on E side 

Total Depth: 370 feet 
Started drilling: November, 1966 Completed drilling: November, 1966 

Depth in 
feet 

GEOLOGIC LOG* 

COLUMBIA GROUP (0-30') 

10 

20 

30 

Clay -- orange-brown, sandy; sand is fine- to medium
grained, well-sorted, angular; clear and ironoxide
stained (orange) quartz; slightly feldspathic and 
micaceous; traces of magnetite, epidote, and 
lOeathered glauconite 

.. brown; with 10% fine-grained (2-10 nun) 

quartzo-feldspathic gravel 

Gravel -- orange-brown; rounded pebbles (5-30 rom) of quartz, 
quartzite, and chert 

No Sample 

YORKTOWN FORMATION (40-83') 

40 

50 

Sand -- dark brownish-gray, locally yellow and reddish-bro,m, 
moderately clayey; fine- to very fine-grained, very 
well-sorted, angular; clear quartz, with accessory 
glauconite, gypsum, magnetite, and muscovite; echinoid 
spines abundant; a very felO foraminifers 

Sand -- dark greenish-gray, moderately clayey; 15% coarse 
pelecypod shell fragments; fine- to ver'I fine-grained, 
well-sorted, angular; clear quartz with a trace of 
glauconite; echinoid spines common; a very fe,. fora
minifers, mostly Nonion (also Lagena, Textularia, Cibicides) 



C) 

.::J 

J 

60 

70 

70-80 

80-83 

- 2 -

VD~IR vlell No. 2102 

Sand -- dark greenish-gray, moderately clayey; trace of 
coarse pelecypod shell fragments; fine-to very 
fine-grained, Iqell-sorted, angular; clear quartz 
with trace of glauconite; echinoid spines 
common; a very few foraminifers, mostly Nonion 
(also Lagena, Textularia, Cibicides) 

" 

No Sample 

Sanle as 70-foot interval 

CALVERT FORMATION (83-180') 

83 

90 

100 

110 

120 

130 

140 

143 

148 

Clay -- greenish-brov"" locally pale-yellow, very silty, 
moderately sandy; sand is fine-grained, well
sorted, angular, quartzose, with yellow cast; 
abundant slender crystals of selenite 

" 

Clay -- gray, locally orange-brown, compact; small amount 
of fine, Vlell-sorted quartz sand; very abundant 
stubby crystals of selenite 

" 
II 

" 

" 

locally pale-yelloVi 

locally pale-yellmq; slightly sandy 

locally pale-yelloVl; slightly sandy 

locally pale-yellow; slightly to moderately 
sandy; a few Uvigerina, Nonion and Sipho
generina 

Sand -- abundant matrix of brOlffi clay, a few shell fragments; 
fine- to medium-grained, fairly well-sorted; clear, 
angular to subangular quartz, with 10% small fragments 
of bone phosphorite, and 2-3% lignite; abundant 
anhydrite pseudomorphs after gypsum; foraminifers 
abundant (Siphogenerina, Robulus and Dentalina dominant) 

Shell and sand -- binder of drab-brown clay, dolomitic 
(encrusting, cavernous), abundant anhydrite 

pseudomorphs after gypsum (as attached crystals 
and as dendrites on shall fragments); 60% shell 
and 25% fine- to medium-grained, fairly v,ell
sorted, angular to subangular sand; sand is 90% 
clear quartz, 10% fragmental phosphorite; forami
nifers abundant (globigerinids and cibicides); a 
few ostracods 



o 

(J 

160 

170 

180 

180-181.5 

- :3 -

VDM-~ Well No. 2102 

Sand -- abandant matrix of greenish-gray clay, 10% fine, 
rounded quartz gravel, a few shell fragments; 
medium- to very coarse-grained, rather poorly 
sorted, angular to subrounded; clear quartz, >lith 
5% fragmental phosphorite;, pyrite nodules and 
gypsum crystals common; a few foraminifers 

n 

n 

No Sample 

with 20% shell fragments and fragments of 
dolomitic quartz sandstone 

with 20% shell fragments and a few fragments 
of dolomitic quartz sandstone; 1-2% phosphorite 

NANJEJ.!OY FORt>IATION (181. 5-240' ) 

181.5 

187 

188 

192 

193 

200 

210 

220 

Sand and sandstone light-gray, moderately clayey; 80% 
fine- to coarse-grained, moderately-sorted sand, 
of which 70% is clear and pale-green quartz, and 
30% is dark-green glauconite; small amounts 
phosphorite and gypsum; 15% >lhite, calcitic sand
stone, ~lith quartz and black glauconite; small 
foraminifers common 

Sand -- matrix of brmm gypsiferous clay; I!ledium-grained, 
fairly well-sorted; 55% greenish quartz, 20% dark
·to light-green glauconite, 5% gypsum and anhydrite 
pseudomorphs after gypsum 

Sand -- abundant matrix of bro>"" clay; medium-grained, 
moderately sorted; 60% clear and greenish quartz, 
20% bro'Wll, light-green, and dark-green glauconite; 
gypsum comrr~n; foraminifers and ostracods c~~on 

Sand -- matrix of brmmish-black clay; medium- to coarse
grained, predominantly reddish-bro>"" glauconite, 
with 10% stained, rounded quartz 

" with matrix of bro'Wll and yello", clays; 15-20% 
stained and rounded quartz 

Sand -- matrix of brownish-gray clay, a few shell fragments 
and small pebbles; medium- to very coarse-grained, 
moderately sorted; 40% clear and iron-stained, sub
angular to rounded quartz, 40% fresh and weathered 
glauconite; traces of gypsum, pyrite, phosphorite; a 
few foraminifers and ostracods 

n 60% glauconite, 25% quartz 

n 65% glauconite, 15% quartz 



() 

o 

230 

240 

240-250 

- 4 -

VDlm Well No. 2102 

Sand -- abundant matrix of drab gray clay, 5% pelec}'Poo 
shell fragments and a fe .. fragments of phosphate 
rock, bedded (?) pyrite, and sandstone; fine- to 
medium-grained, fairly well-sorted; 25% clear, 
angular quartz, 55% dark-green glauconite; trace 
of gypS1.Un; a very fe~l foraminifers 

Clay -- laminated orange-pink, light-gray, and yellow, 
essentially sand-free clays (80%), and blackish
green lenses of clayey, glauconitic sand (20%); 
clay laminae contain fresh, authegenic glauconite 
and selenite 

No Sample 

i,lATTAPONI FORI·lATION (250-280') 

250 

260 

270 

280 

280-290 

Sand -- black, slightly to moderately clayey; medium
grained, well-sorted; fresh black glauconite with 
5-10% clear, angular quartz; trace of selenite 

" >1ith a few ~ragments of calcitic, glauconite
bearing sandstone 

Sand and sandstone -- abundant matrix of grass-green clay; 
15-20% calcitic, .. hite, glauconite-bearing sand
stone; 70-75% fine- to medium-grained, well-sorted, 
dull, dark- and light-green glauconite, with 10% 
quartz; a few shell fragments 

" 

No Sample 

with 40% fine (10-20 rom), rounded, stained
quartz gravel 

PATUXENT FORMATION (290-370') 

290 

330 

340 

350 

Gravel and sand binder of green clay, a few shell frag-
ments; 60% fine (2-20 rom), moderately sorted, rounded 
gravel comprised of quartz and a few pebbles of chert, 
quartzite and phosphorite; 30% coarse- to very coarse
grained, subangular to subrounded feldspathic sand; 
trace of garnet 

" 

" 80% sand, 15% gravel 

" 85% sand, 10% gravel 



o 

() 

360 

370 
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VDI-IR \'Jell No. 2102 

Sand - brownish-gray, clayey, 5% fine gravel; fine-grained, 
well sorted, angular; moderately feldspathic; 
slightly glauconitic and micaceous; trace of garnet 

" 

*The use of the lithologic term, "clay" includes all size ranges of 
particles less than 1/16 mm. 

0-30' 
30-40' 
l;!0-83 , 
83-180' 

180-181.5' 
181.5-240' 
240-250' 
250-280' 
280-290' 
290-370' 

GEOLOGIC SUHI1ARY 

Rock Unit 

Columbia Group 
No Sample 
Yorktown Formation 
Calvert Formation 
No Sample 
Nanjemoy Formation 
No Sample 
J.!attaponi Formation 
No Sample 
Patuxent Formation 

Pleistocene 

Late l,!iocene 
Niddle Hiocene 

Middle Eocene 

Paleocene 

Early Cretaceous 

Virginia Division of Hineral Resources 
Robert H. Teifke, Geologist 
October 1968 
Revised Narch, 1972 
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Date rec'd: 2-5-68 

PROP: JC-T-U) 

COMP: 

COUNTY: James City 

From-To 

10 -
20 -
30 -
40 -
50 -

60 -
70 -
80 -
90 -, 

;J 100-

110 -
12_0 -
130 -
140-

160-
170-
180-
181r5 
188 -

2.00 -
2io -
220 -
230 -
240 -

250 -
260 -

} 270 -
~. 280-

290 -

1 

INTERVAL SHEET 

From-To 

300 _ 

310 -
320 -
330 -
340 -

350 -
360 -
370 -

VDMR Well No: 2102 

Sample Interval: from 10 to: 370 

Number of samples: 37 

Total Depth: 370 

Oil or Gas: Water: Exploratory: X 

From-To From-To 

All intervals have both washed and unwashed samples 
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, 

• 
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VDMR Well No . 2102 
County: James City 

Well: JC-T-10 
Property: Jamestown Fort 
Driller: Norfolk and western Railway 
Location: 0.5 miles NE of Visitors' Center of Jamestown Fort, 

of Colonial Parkway: 760 45' 30" 1"/, 370 13' 30" N 
Elevation: 10 feet 

on E side 

Total Depth: 370 feet 
Started drilling: November, 1966 Completed drilling: November, 1966 

Depth in 
feet 

GEOLOGIC LOG* 

COLUMBIA GROUP (0-30') 

10 

20 

30 

30-40 

Clay --

Gravel --

orange-brown, sandy; sand is fine- to medium
grained, well-sorted, angular; clear and ironoxide
stained (orange) quartz; slightly feldspathic and 
micaceous; traces of magnetite, epidote, and 
weathered glauconite 

" brown; with 10\ fine-grained (2-10 rom) 
quartzo-feldspathic gravel 

orange-brown; rounded pebbles (5-30 rom) of quartz, 
quartzite, and chert 

No Sample 

YORKTOWN FORMATION (40-83') 

40 

50 

Sand -- dark brownish-gray, locally yellow and reddish-brown, 
moderately clayey; fine- to very fine-grained, very 
well-sorted, angular; clear quartz, with accessory 
glauconite, gypsum, magnetite, and muscovite; echinoid 
spines abundant; a very few foraminifers 

Sand -- dark greenish-gray, moderately clayey; 15% coarse 
pelecypod shell fragments; fine- to very fine-grained, 
well-sorted, angular; clear quartz with a trace of 
glauconite; echinoid spines common; a very few fora
minifers, mostly Nonion (also Lagena, Textularia, Cibicides) 



) 

) 

60 

70 

70-80 

80-83 

- 2 -

VDMR Well No. 2102 

Sand -- dark greenish-gray, moderately clayey; trace of 
coarse pelecypod shell fragments; fine-to very 
fine-grained, well-sorted, angular; clear quartz 
with trace of glauconite; echinoid spines 
common; a very few foraminifers, mostly Nonion 
(also Lagena, Textularia, Cibicides) 

" 

No Sample 

Same as 70-foot interval 

CALVERT FORMATION (83-180') 

83 

90 

100 

110 

120 

130 

140 

143 

us 

Clay greenish-brown, locally pale-yello>], very silty, 
moderately sandy; sand is fine-grained, well
sorted, angular, quartzose, with yellow cast; 
abundant slender crystals of selenite 

" 

Clay -- gray, locally orange-brown, compact; small amount 
of fine, well-sorted quartz sand; very abundant 
stubby crystals of selenite 

" 

" 

" 

" 

locally pale-yellow 

locally pale-yellow; slightly sandy 

locally pale-yellow; slightly sandy 

locally pale-yello>]; slightly to moderately 
sandy; a few Uvigerina, Nonion and Sipho
generina 

Sand -- abundant matrix of brown clay, a few shell fragments; 
fine- to medium-grained, fairly well-sorted; clear, 
angular to subangular quartz, >]ith 10% small fragments 
of bone phosphorite, and 2-3% lignite; abundant 
anhydrite pseudomorphs after gypsum; foraminifers 
abundant (Siphogenerina, Robulus and Dentalina dominant) 

Shell and sand -- binder of drab-brown clay, dolomitic 
(encrusting, cavernous), abundant anhydrite 
pseudomorphs after gypsum (as attached crystals 
and as dendrites on shall fragments); 60% shell 
and 25% fine- to medium-grained, fairly well
sorted, angular to subangular sand; sand is 90% 
clear quartz, 10% fragmental phosphorite; forami
nifers abundant (globigerinids and cibicides); a 
few ostracods 
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160 

170 

180 

180-181. 5 
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VDMR Well No. 2102 

Sand -- abundant matrix of greenish-gray clay, 10% fine, 
rounded quartz gravel, a few shell fragments; 
medium- to very coarse-grained, rather poorly 
sorted, angular to subrounded; clear quartz, with 
5% fragmental phosphorite; pyrite nodules and 
gypsum crystals common; a few foraminifers 

" 

" 

No Sample 

with 20% shell fragments and fragments of 
dolomitic quartz sandstone 

with 20% shell fragments and a few fragments 
of dolomitic quartz sandstone; 1-2% phosphorite 

NANJEMOY FORMATION (181.5-240') 

181.5 

187 

188 

192 

193 

200 

210 

220 

Sand and sandstone light-gray, moderately clayey; 80% 
fine- to coarse-grained, moderately-sorted sand, 
of which 70% is clear and pale-green quartz, and 
30% is dark-green glauconite; small amounts 
phosphorite and gypsum; 15% white, calcitic sand
stone, with quartz and black glauconite; small 
foraminifers cormnon 

Sand -- matrix of brown gypsiferous clay; medium-grained, 
fairly well-sorted; 55% greenish quartz, 20% dark
to light-green glauconite, 5% gypsum and anhydrite 
pseudomorphs after gypsum 

Sand -- abundant matrix of brown clay; medium-grained, 
moderately sorted; 60% clear and greenish quartz, 
20% brown, light-green, and dark-green glauconite; 
gypsum common; foraminifers and ostracods common 

Sand -- matrix of brownish-black clay; medium- to coarse
grained, predominantly reddish-brown glauconite, 
with 10% stained, rounded quartz 

" with matrix of brown and yellow clays; 15-20% 
stained and rounded quartz 

Sand -- matrix of brownish-gray clay, a few shell fragments 
and small pebbles; medium- to very coarse-grained, 
moderately sorted; 40% clear and iron-stained, sub
angular to rounded quartz, 40% fresh and weathered 
glauconite; traces of gypsum, pyrite, phosphorite; a 
few foraminifers and ostracods 

" 60% glauconite, 25% quartz 

" 65% glauconite, 15% quartz 
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240 

240-250 
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VDMR Well No. 2102 

Sand -- abundant matrix of drab gray clay, 5% pelecypod 
shell fragments and a few fragments of phosphate 
rock, bedded (?) pyrite, and sandstone; fine- to 
medium-grained, fairly well-sorted; 25% clear, 
angular quartz, 55% dark-green glauconite; trace 
of gypsum; a very few foraminifers 

Clay -- laminated orange-pink, light-gray, and yellow, 
essentially sand-free clays (80%), and blackish
green lenses of clayey, glauconitic sand (20%); 
clay laminae contain fresh, authegenic glauconite 
and selenite 

No Sample 

MATTAPONI FORMATION (250-280') 

250 

260 

270 

280 

280-290 

Sand -- black, slightly to moderately clayey; medium
grained, well-sorted; fresh black glauconite with 
5-10% clear, angular quartz; trace of selenite 

" with a few fragments of calcitic, glauconite
bearing sandstone 

Sand and sandstone -- abundant matrix of grass-green clay; 
15-20% calcitic, white, glauconite-bearing sand
stone; 70-.75% fine- to medium-grained, well-sorted, 
dull, dark- and light-green glauconite, with 10% 
quartz; a few shell fragments 

" 

No Sample 

with 40% fine (10-20 rom), rounded, stained
quartz gravel 

PATUXENT FORMATION (290-370') 

290 

330 

340 

350 

Gravel and sand binder of green clay, a few shell frag-
ments; 60% fine (2-20 mm), moderately sorted, rounded 
gravel comprised of quartz and a few pebbles of chert, 
quartzite and phosphorite; 30% coarse- to very coarse
grained, subangular to subrounded feldspathic sand; 
trace of garnet 

" 

" 80% sand, 15% gravel 

" 85% sand, 10% gravel 



) 
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VDMR Well No. 2102 

Sand -- brownish-gray, clayey, 5% fine gravel; fine-grained, 
well sorted, angular; moderately feldspathic; 
slightly glauconitic and micaceous; trace of garnet 

" 

*The use of the lithologic term, "clay" includes all size ranges of 
particles less than 1/16 mm. 

0-30' 
30-40' 
40-83' 
83-180' 

180-181. 5' 
181.5-240' 
240-250' 
250-280' 
280-290' 
290-370' 

GEOLOGIC SUMMARY 

Rock unit 

Columbia Group 
No Sample 
Yorktown Formation 
Calvert Formation 
No Sample 
Nanjemoy Formation 
No Sample 
Mattaponi Formation 
No Sample 
Patuxent Formation 

Pleistocene 

Late Miocene 
Middle Miocene 

Middle Eocene 

Paleocene 

Early Cretaceous 

Virginia Division of Mineral Resources 
Robert H. Teifke, Geologist 
October 1968 
Revised March, 1972 



Well: JC-T-10 

VDMR Well No. 2102 
County: James City 

Property: Jamestown Fort 
Driller: Norfolk and Western Railway 
Location: 0.5 miles NE of Visitors' Center of Jamestown Fort, on E side 

of Colonial Parkway: 76 0 45' 30" W, 37 0 13' 30" N 
E l evation: 10 feet 
Total Depth: 370 feet 
Started drilling: November, 1966 Completed drilling: November, 1966 
Sample d escription by: R. H. Teiike , Virginia Division of Mineral 

Resources, October, 1968 

Depth in 
feet 

GEOLOGIC LOG* 

COLUMBIA GROUP (0-30') 

10 

20 

30 

30-40 

Cl ay -- orange-brown, sandy; sand is fine- to medium
grained, well-sorted, angular; clear and ironoxide
stained (orange) quartz; slightly feldspathic and 
micaceous; traces of magnetite, epidote, and 
weathered glauconite 

" brown; with 100/0 fine-grained (2-10 mm) 
quartzo-feldspathic gravel 

Gravel -- orange-brown; rounded pebbles (5-30 mm) of 
quartz, quartzite, and chert 

No Sampl e 

ST. MARYS FORMATION (40-70') 

40 Sand -- dark brow nish- g ray , locally y ellow and reddish
brown, moderately clayey; fine- to very fine
grained, very well-sorted, angular; clear quartz, 
with aecessory glauconite, gypsum, magnetite , 
and muscovite; echinoid spines abundant; a v ery 
few foraminifers 



50 

60 

70 

70-80 

-2-

VDMR Well No. 2102 

Sand - dark greenish-gray, moderately clayey; 15% 
coarse pelecypod shell fragments; fine- to 
very fine-grained, well - sorted, angular; clear 
quartz with a trace of glauconite; echinoid spines 
common; a very few foraminifers) ITlostly Nonion 
(also Lagena, Textularia , Cibicides) 

" trace of shell 

" trace of shell 

No Sample 

CALVERT FORMATION (80-140') 

80 

90 

100 

110 

120 

130 

140 

140 - 143 

Clay - greenish-brown, locally pale-yellow, very silty, 
moderately sandy; sand is fine - grained, well
sorted, angular, quartzose, with yellow cast; 
abundant s l ender crystals of selenite 

" 

Clay - gray, locally orange-brown, compact; small 
amount of fine . well - sorted quartz sand; very 
abundant stubby crystals of seleni te 

" 

" 

" 

" 

No Sample 

locally pale - yellow 

locally pale-yellow; slightly sandy 

locally pale - yellow; slightly sandy 

locally pale-yellow; slightly to moderate ly 
sandy; a few Uvi gerina, Noni on and S ipho 
generina 

CHICKAHOMINY FORMATION (143-180') 

143 Sand - abundant matrix of brown clay, a few shell frag
ments; fine - to medium- grained, fairly well
sorted; clear, angular to subangular quartz. 
with 100/0 small fragments of bone phosphorite, 
and 2 - 3% lignite; abundant anhydrite ps eudomorphs 
after gypsum; foraminifers abundant (Siphogenerina, 
Robulus and Dentalina dominant) 



148 

160 

170 

180 

180-181. 5 
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VDMR Well No. 2 102 

Shell and sand - binder of drab-brown clay, dolomitic 
(encrusting, cavernous), abundant anhydrite 
pseudomorphs after gypsum (as attached crystals 
and as dendrites on shell fragments); 600/0 shell 
and 250/0 fine- to medium-grained, fairly well 
sorted, angular to subangular sand; sand is 900/0 
clear quartz, 10 0/0 fragmental phosphorite ; for ami
nifers abundant (g lobigerinids and Cibicides); a 
few ostracods 

Sand - abundant ITlatrix of greenish-gray clay, 100/0 fine, 
rounded quartz gravel, a few shell fragments; 
ITledium- to very coarse-grained, rather poorly 
sorted, angular to subrounded; clear quartz, with 
50/0 fragmental phosphorite; pyrite nodules and 
gypsum crystals COITlITlon; a few foraminifers 

" 

" 

No Sample 

with 20 0/0 shell fragments and fragments of 
dolOITlitic quartz sandstone 

with 200/0 shell fragments and a few fra gme nts 
of dolomitic quartz sandstone; 1- 20/0 phosphorite 

NANJEMOY FORMATION (181. 5-240 1) 

181. 5 

187 

188 

Sand and sandstone - light-gray, moderately clayey; 
800/0 fine- to coarse-grained , moderately-sorted 
sand , of which 70 0/0 is clear a nd pale-green quartz, 
and 300/0 is dark-green glauconite; small amounts 
phosphorite and gypsum; 150/0 white, calcitic sand
stone, with quartz and black glauconite; small 
forarninife rs cornm.on 

Sand - matrix of brown gypsiferous clay; medium - grained, 
fairly well-sorted; 550/0 greenish quartz , 200/. dark
to light-green glauconite, 50/0 gypsum and anhydrite 
pseudoITlorphs after gypsum 

Sand - abundant matrix of gray clay; medium-grained, 
moderate ly sorted; 600/0 clear and greenish quartz, 
20 0/0 brown , light-green, and dark-green glauconite; 
gypsum common; foraminifers and ostracods common 



192 

193 

200 

2 10 

220 

230 

240 

240 - 250 

Sand 
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VDMR Well No. 2102 

matrix of brownish-black clay; medium- to 
coarse-grained, predominantly reddish-brown 
glauconite, with 100/0 stained, rounded quartz 

" with matrix of brown and yellow clays; 15 - 200/0 
stained and rounded quartz 

Sand - matrix of brownish - gray clay, a few she ll frag
ments and small pebbles; medium- to very coarse
grained, moderately sorted; 400/0 clear and iron
stained, subangular to rounded quartz, 400/0 fresh 
and weathered g lauconite; traces of gypsum, 
pyrite , phosphorite; a few foraminifers and 
ostracods 

" 600/0 glauconite, 250/0 quartz 

" 650/0 glauconite, j 50/0 quartz 

Sand - abundant matrix of drab gray clay, 50/0 pelecypod 
shell fragments and a few fragments of phosphate 
rock, bedded ( ?) pyrite, and sandstone; fine- to 
medium- grained, fairly well- sorted; 2) 5 0/0 clear, 
angular quartz, 550/0 dark - green glauconite; trace 
of gypsum; a very few foraminifers 

Clay - laminated orange-pink, light - gray , and yellow, 
essentially sand-free clays (80 0/0), and blackish
green lenses of clayey, glauconitic sand (200/0); 
clay laminae contain fresh, authegenic glauconite 
and selenite 

No Sample 

MATTAPONI FORMATION (250 - 280 1) 

250 

260 

Sand - black, slightly to moderately clayey; medium 
grained, well-sorted; fresh black glauconite with 
5 - 10 0/0 clear, angular quartz; trace of selenite 

" with a few fragments of calcitic, glauconite
bearing sandstone 



270 

280 

280-290 
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VDMR Well No. 2102 

Sand and sandstone - abundant matrix of grass-green 
clay; 15-20% calcitic, white, glauconite-bearing 
sandstone; 70 - 75% fine- to medium-grained, well
sorted, dull, dark- a nd light-green glauconite, 
with 10% quartz; a few shell fragments 

" 

No Sample 

with 40% fine (10-20 mm), rounded, stained
quartz gravel 

PATUXENT FORMATION (290-370 ') 

290 

300 

3 10 

320 

330 

340 

350 

360 

370 

Gravel and sand - binder of green clay, a few she ll 
fragments; 60% fine (2 -20 mm), moderately 
sorted, rounded grave l comprised of quartz 
and a few pebbles of chert, quartzite and phos
phorite; 30% coarse- to very coarse-grained , 
subangular t o subrounded feldspathic sand; 
trace of garnet 

" 50% gravel, 40% sand 

" 50 % grave l, 40 % sand 

Sand and gravel - yellowi sh - gray, slightly clayey; 
30% fine, quartzo- feldspathic gravel; 65% 
medium- to very coarse - grained, rather 
poorly sorted, angular to subangular feldspathic 
sand; trace of garnet 

" 

" 80% sand, 15% grave l 

" 85% sand, 10% grave l 

S and - brownish-gray, clayey, 5 % fine g r avel; fine
grained , we ll- sorted, angular ; moderately feld 
spathic; slightly glauconitic and micaceous; trace 
of garnet 

" 

" T he use of the litholog i c term, "clay" includes all size ranges of 
particles l ess than 1 /1 6mm. 
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VDMR Well No. 2102 

GEOLOGIC SUMMARY 

Rock Unit Age 

0-30' Columbia Group Pleistocene 
30-40' No Sample 
40-70' St. Mar~ Formation Late Miocene 
70-S0' No Sample 
SO-140' Calvert Formation Middle Miocene 

140-143' No Sample 
143-1S0' Chickahominy Formation Late Eocene 
ISO-lSI. 5' No Sample 
lSI. 5-240' Nanjemoy Formation Middle Eocene 
240-250' No Sample 
250-2S0' Mattaponi Formation Paleocene 
2S0-290' No Sample 
290-370' Patuxent Formation Early Cretaceous 


