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Mu d Ro t a r y D E P T H 5 2,"0 lee'
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f ro m 10 f e e t

WATER: Color To sl e _
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( DRILL CUTTINGS SHOU LO BE COLLECTEO AT 10 FOO T INTERVALS. THESE SAMPLES MAY BE SHIPPED TO THIS
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R ,A R K S : _

( LOG OF WEL L) OVER



LOG
FURNISHED BY : DATE : _

DEPT H
( f e e t)

FROM T O

T YPE OF ROCK OR SOIL PENETRATED

{ qruvel , cloy, e tc. , hard ness, color, et c. I,

REMARKS

(w at erl covino, shot, scr een, sample, ete.)

" ~ I 1 1"i ~'
1 0 20
20 30
30 3 3
33 42
42 52
52 54
54 120

1 2 0 135
13 5 1 5 0
150 200
2 0 0 2 80
2 8 0 320

320 3 3 0
330 340
340 3 50
3 50 395
395 4 03

403 405
405 418
418 460

460 470

4 70 50 5
505 520

Gray San<;l T'

Dark Ye l low 'Clay
Ligh t Yel l ow Clay
Dark Yellow Clay
Br o wn Sa n d Gr a v e l
Op en Hole
She lls
Blue Clay
She lls an d some Blue Clay Streak s
Sh e l l s Some Blue Clay
She lls and Blue Clay
Bl u e Clay , Some Shells
Green Clay
Green Clay , some Streaks of She lls

a n d S and
Green Cl ay , some Shells
She l ls
Gray Clay, some she l ls , sand
Gray c l a y, some fin e b lack sand
Bl ack Gr ay , sand, s hells and g ray

c l a y
Gr ay cl a y
Gray c l ay, b l a c k sand
Rock and s treaks of gray cl a y and

b lack sand
Gray c l a y and black sand and gray

sand
Gray sand
Gray Clay and sand

( Use a dditi on al f orms if nec essa ry )

)



VIRGINIA DIVISION OF MINERAL RESOURCES
Box 3667, Charlottesville, VA 22903

INTERVAL SHEET

Page 1 of 1
W-4357

~Iell Repository No.: C- 175

Dat e rec'd 4/28/75 Date Processed: 2/22/76 Sample Interval: from 0 to, 520

P ROPERTY : Busch Garden #3 Number o f s a mp l e s , 49

COMPANY : Sydnor Total Depth: 520

COUN TY : James City (Grove) Oil or Gas, Water:X Exploratory,

Fr om-To From-To From-To From-To

0 - 10 250 - 260 500 - 510
10 - 20 260 - 270 510 - 520
20 - 30 270 - 280

280 - 290
290 - 300

50 - 60 300 - 310
60 - 70 310 - 320
70 - 80 320 - 330
80 - 90 330 - 340
90 - 100 340 - 350

100- 110 350 - 360
110- 120 360 - 370
120- 130 370 - 380
130- 140 380 - 390
140- 150 390 - 400

150 - 160 400 - 410
160 - 170 410 - 420
170 - 180 420 - 430
180 - 190 430 - 440
190 - 200 440 - 450

200 - 210 450 - 460
210 - 220 460 - 470
220 - 230 470 - 480
230 - 240 480 - 490
240 - 250

Both washed and unwashed samples.



)

OWNER :
DRILLER:
COUNTY :

Depth
(feet)

Busch Ga rd e n s # 3
Sydnor
J ames City (Gr ov e)

GEOLOGI C LOG

W#: 4357
C #: 175
TOTAL DEPTH: 520'

WINDSOR FORMATI ON ( 0-20 )

0-10

10-20

Clay - pale brown, some gra y and red sploches; locally sandy ;
fine to coarse grained; qua rtz; some opaques; fe w grains
glauconi te.

Clay and sand - pale y e l l ow ; abundant sand; abundant clay;
fine to med ium g r a i n e d ; s ubangular; mo d e r a t e ly sor ted;
quartz ; feld spar ; opaques; glauconite ; muscovite.

YORKT OWN FORMATION ( 20-1 30)

)

)

20 - 30

30-50

50 - 60

60-7 0

70-80

80-9 0

Clay and sand - o rangish brown locally l ight gray; h e a v i l y
iron stained; abundant sand; abundant clay; silty; fine to
coarse grained ; s Uba n g ula r to subrounded ; moderately sor ted;
quartz; feldspar ; 2% we a t h e r ed shell fragments; spines; fe w
grains glauconite; few ferr icrete frag ments ; few l i mesto n e
fragments.

NO SAMPLE.

Sand and s h e l l ha sh - gray; moderatel y c l ay ey ; fi ne to medi um
grained sand with coarse sand size s h e l l hash ; subangula r to
rou nded; moderately we l l s or t e d sand; quartz; 35 % shell hash ;
inc. pecten and gastropods; 25 % glauconite; spines; forams
( inc . Qu inqueloculina and Textularia (sp»); ostracodes (sp );
few phosphatic fragments.

Shell hash - gray ; s lightly c layey; granula r sized; slightly
sandy ; fine to medium subangular to rounded quartz a nd
glauconite (10%) sand ; spines; few p h o s p h a t e fragment s;
forams (inc. Quingueloculina a nd Buccella); ostracodes .

Sand and shell hash- g ra y; s lightly clayey; fine to medium
graine d "wi t h granuLar nash ; subrounded to r o u nde d ; moderatel y
we l l sorted sand; 40 % shell fragments; quartz ; 1 0 % g l a u c o n i te ;
spines ; forams (inc . Qui n q u e l o c u l i n a and Succella); ostra­
codes (sp) ; f ew p h o s p h a te f r agments .

Sand a n d shell has h - gray ; s lightly c laye y ; s i l t y ; f i ne to
medium grain ed ; s u b a n g u l ar to s u b r o u n d ed ; we l l s o r t e d ; qu a r t z;
4 5% shell ha sh inc . Isognomen ? and gastropod; 10% glauc o nite;
some p h osph a tic ma t e r ial ; spi nes; fo r a ms common (inc .
Qu inq u e l o c ul i na, Discorbis , Textulari a and Buc c ella); ost r a­
codes .



OWNER:

Depth
( feet)

Busch Gardens #3 -2- W# : 4 3 5 7

90 -100

100-110

110-120

120-130

Sand - gray; slightly clayey; fine to medium grained; sub­
angular to subrounded; mo d e r a t e l y well sorted; quartz; 42 %
shell hash inc. Isognomen ? and gastropods; 5 % g lauconite;
some phosphatic material; spines; forams (inc. Quinquelo­
cul ina) .

As above except 2% glauconite; forams scarce (onl y Textularia);
ostracodes.

Sand - gray; slightly clayey; fine with some medium and
rounded coarse grains; subangular tosubrounded; moderately
well sorted; quartz; 30 % shell and limestone fragments; 2 %
glauconi te ; phosphatic material; spines; forams (inc.
Qu i n q u e l o c u l i n a .

Sand - gray; moderately clayey; f ine grained; sUbangular
t o subrounded; moderately well sorted; quartz; 30% shell
and limestone fragments; 2 % glauconite; phosphatic material;
spines; forams (inc. Qui nque l ocu lina; Nonion and Buccella);
os tracodes .

) CALVE RT FORMATION (130-320)

)

130-140

140-15 0

150-160

160-17 0

170-180

Sand - gray; abundant clay; silty; f ine grained; subangular
to subrounded; well sorted; quartz ; 2 5% shell fragments; 5 %
glauconite; 5 % spines; black phosphatic material; forams.
(Buccella a nd Textularia) .

Silt and sand - greenish gray; abundant clay ; f ine ~ra i n e d ;

subangular to subrounded; quartz ; 6 % shell fra gme n ts; trace
of glauconite; black phosphatic material; s p ines; forams
(inc. Buccella and Textularia); ostracodes.

Clay and sand - greenish gray; abundant cl a y; silty; very
fi ne to fine grained; sub angular to subround ed well sorted;
quartz; 5 % shell frag me nts; trace glauconite; black phosphate
material; s p ine s ; forams (i nce Buccella, No n i o n , Tex t u l a r i a
and Quinqueloculina); ostracode.

Clay and shell h a s h - dark greenish g r ay ; sl ightly sandy;
fi n e grained ; 25 % we a t h e r e d s hell and limestone fragm ents ;
quartz ; some pho sphatic ma nr i a l ; spines; few glauconite
grains; forams rare (inc . Buccella) .

Clay - dark gre enish gray; silty; slightly sandy; f i n e
grained sUbangular; quartz 20 % we a t h e r e d shell fragm ents ;
fe w phosphatic frag ments; few glauconite grains; spines;
forams (inc. Buccella).



OWNER :

)
Depth

(feet)

Bus ch Ga r de ns #3 -3- W#: 43 5 7

180-190

190-200

2 0 0 - 21 0

210- 220

2 20 -230

230-240

240-250

250-260

2 6 0 - 2 7 0

270-280

280-290

/ 9 0 - 3 0 0

As above except dark greenish gray; 35 % we a t h e r e d shell
fragments; (only Nonion obse rved).

Cl a y - d a r k gree n ish gray; f ew quartz and glauconite grains;
25 % we a t h e r e d shell fragments ; few p hosphatic grai ns; forams
(inc. Textularia, Nonion, Bulimina, Buccella and Qu inqu e l o ­
cuI ina) ; spines .

As above except 30 % shell fragme nt s; (no Buccella or
Quinqueloculina, but Bolivina); o s t r a c o d e.

As above e xcept (only Bu l i mi n a and Nonion identified (sp ?)
no ostracode; f ish vertebra.

As above plus few r ounded limestone fragments and g a s t r op o d '
shells ; p lu s (Textularia) .

As above e xc ept onl y 2 5% shell a nd few limesto n e fragme nts
inc. gastropod ; forams (inc . Bulimina , No n i o n , Buccella and
Globigerina); o s t r a ccde; bone fragment .

As above except 5% s h e l l fragm e nts; fe w limesto n e fragme nts;
forams (inc. Nonio n, Bulimina and Bu ccella); no os tracod e s
observed; bone ~ragments.

Clay - dark greenish g ray; silty; slightly san d y; v er y fi n e
to f ine grained ; subangular to rounded ; q u ar t z ; 2% shell
fragments; s o me phosphatic material; few grains of glauconite;
spines ; forams common ( inc . Uvigerina, Bulimina, Buccella,
Robulus and Quinqueloculina); ostracode.

As above e xcept slightly more quartz; 3 % shell fra gme nts;
forams common (inc. Nonion, Uvigerina, Bu limina, Robulus
and Textularia observed) .

Clay - dark g r e e n i s h gray; slightly silty ; slightly sandy ;
v e r y fine to fine grained ; quartz ; 5 % shell fragments ; some
phosphati c material; few g r a ins glauconite; few spines ;
forams common (inc. Uvigerina, Nonion, Buccella, Bulimina,
Robulus, Bolivina and Quinqueloculina) ; Dia t o ms commo n;
limestone fragment.

AS abov e exc ept 3 % shell fragme nt s; (no Buccella, Robulus
or Quinqueloculina, but Bulimina observed); n o lime stone
fragments.

Cl ay - light oliv e green; scattered fin e t o coarse sands,
some s hell fragm e nts ; p h osphatic ma te r i a l ; g l a u c o n i te ;
forams c o mmo n (Siphogener ina, Nonion, Dentalina ? , Uvigerin a
Ma r g i n u l i n a ? ) ; f ew limesto n e fragments; Diatoms common.



)
OWNER: Busch Gardens #3 - 4- W#: 4357

Depth
( feet)

300-310

310-320

As above more coarse subangular to subrounded quartz;
forarns common (only Siphogenerina, Robulus and Nonion
identified); some spines.

Sand - dark gray, moderately clayey; silty; fine to
medium with some coarse grains; sUbrounded; moderately
well sorted; quartz; 5% shell fragments; 2% phosphatic
material; few grains of glauconite; forams abundant
(inc. Uvigerina, Siphogenerina, Globigerina, Robulus,
Quinqueloculina, Bulimina and Nonion); bone fragments.

NANJEMOY FORMATION (320-400)

)

320-330

330-340

340-350

350-360

360-370

Clay - dark greenish gray; slightly sandy; fine to
coarse sUbangular to subrounded quartz; 32% shell frag­
ments; 2% sandy limestone fragments; phosphatic material;
glauconite; forams common (inc. Siphogenerina, Uvigerin~

and Nonioli.

Limestone - gray; slightly clayey; some quartz and
glauconi te sand; limestone locally pure to sandy, in
molds and casts of shells inc. gastropods and forams;
2% pyrite as crystals and balls; few shell fragments;
Malachite and Azurite s ta ins.

Sand and limestone - brownish gray; moderately clayey;
silty; fine to coarse grained; subrounded to rounded;
poorly sorted; quartz; 25% limestone fragments; 25%
glauconite (mostly brown); 2% pyrite (crystals a n d bal l s )
some shell fragments; phosphatic material; forams
(some carbonate coating) (inc. Buccella and Bulimina)

Sand - brownish gray; moderately clayey; medium to
coarse grained; rounded; moderately sorted; 70% glau­
conite (brown mostly); 25% quartz (heavily iron stained)
3% limestone fragments ; pyrite; few shell fragments;
forams (inc. Buccella (carbonate coatings) and
Quinqueloculina) •

Sand - brownish gray; moderately clayey; fine to coarse
grained; rounded; moderately sorted; 70 % glauconite
(brown and green); 30 % quartz; some limestone fragments;
some phosphatic material; pyrite; forams (most with
calcareous coating inc. Uvigerina); spines scarce;
ostracode.

370-380 As above except pnly Buccella observed)
ments; no spines; no ostracode .

shell frag-



OWNER:

) Dep th
( feet )

Busch Gard e ns # 3 -5- W# : 4357

380-390

3 90- 4 0 0

Clay - g ray, slightly silty, slightly sandy, fine to
me d i um quartz and glauconite, some lime stone and shell
fragments, pyrite, forams (inc . Buccella and Uvigerina)
spines rare.

Clay and s and - g ray, locally pink, a bu n d a n t clay,
sligh t ly sandy, medium to c oa rs e , r ounded; mOderateiy
we l l sorted, 80 % glaucon ite (black); quartz, some
she ll and limestone fragemnts , spines, forams; py r i te .

MATTIPON I FORMATION (400-450)

400-4 10

4 1 0- 42 0

4 20 -430

4 30 - 4 4 0

44 0-4 5 0

Sand - da rk g reenish gray, slightly c l a y e y ; medium t o
coarse gra ined, ro unded, modera tely s o rted, 8 5 % glau­
c oni te , 1 0% shell and limestone fragments; q uartz;
p yrite .

As above e xcept glauc oni t e more green, 7% shell and
limestone fragments, s p i n e s , pyr ite; forams ( inc.
Nodo saria) , bone fragment.

As a b ove except moderate clay , no bone fragment.

AS above except 70 % g l a u c on i t e ; 10% limestone fragm e nts,
some shell fragme nts.

As above plus 15 % limestone frag ments.

PATUXENT FORMATI ON ( 4 5 0- 5 2 0 +)

450-460

460 -4 70

4 7 0- 4 8 0

48 0 - 49 0

Sand - salt and pe p p e z gray, medium to coarse gmi.ned;
subangular to r ounded, mode rately sorted , quartz; feld­
spar ; 30% glauconite, some limestone and s hell fragments;
pyr ite, garnet; f orams scarce (inc . Nodosaria), s pines
rare.

Sand - sa lt and pepper gray ; medi um to coarse with a few
g raunular grains; subangular t o ro unded ; moderatel y sorted;
quartz; feldspar, 25 % glauconit e ; few shell and l imestone
fragments, garnet.

Sand - salt and pepper gray, medium to very coarse wi th
some granular grains; subangular to rounded; moderately
sorted, quartz , feldspar, 8 % glauconite, garne t.

Sand - sal t and pepper gray, coarse to very c oarse with
some granular g rains ; subangular; moderately we l l sorted,
quartz; feldsp ar; 3 % glauconite; garnet.



)

OWNER:

Depth
(fee t)

490-500

Busch Gardens #3

No Sample.

-6- W#: 4357

500-510

510-520

Sand - gray; moderate clay; silty, medium to coarse
with some granular grains, s ubangular to subrounded,
moderately sorted; quartz; feldspar, trace of glau­
conite, few shell and limestone framgents .

Sand and clay - light brownish gray, abundant
yellowish brown clay; fine to coarse grained, sub­
angular t o subrounded; moderately sorted, quartz;
feldspar; 8% glauconite, garnet; some forams (inc.
Robulus) .

Note - Sp: sample taken.

GEOLOGIC SUMMARY

)

Thickness
( feet)

20

110

190

80

50

+
70

Windsor Formation

Yorktown Formation

Calvert Formation

Nanjemoy Formation

Mattiponi Formation

Pa tuxent Fo r ma t i o n

Pleistocene

Pliocene-Miocene

Miocene-Eocene

Eocene

Eocene-Cretaceous

Cretaceous

)

Virghia Division of Mineral Resources
David A. HUbbard, Jr. , Geologist
J u n e 20, 1978




