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Notes on Williams City Well, Hamilton Co.
Survey No. W-C130

This is a fair set of samples taken at 1C foot intervals mostly, with a few
ranging up to 20 feet and & few 5 feet, with the exception of the glacial material,
which has two gaps.

Pennsylvanian System. — The bed rock at Williems is mapped &s Des Moines. In
this well from 140 to 170 feet the samples consist of dark gray to black shale
soft, laminated, with a large amount of glaciel sand which is apparently cave.

In comparing this log with adjacent logs, namely Ft. Dodge City No. 1, Webster
City No. 1, Hampton City No. 2, and Ralston Purina No. 3, several facts may be noted.
Williems shows & thicker section than any of the others. In comparison with the
wells west of it, the section from the top of the Juniper Hill to the base of Maynes
Creek is added. It is perhaps significant that the interval between the top afiSt,
Peter and top of Cedar Valley is the same in both Ft. Dodge No. 1 and Williams City.
In the Webster City well, which lies almost directly between these two wells, the
intervel between St. Peter and Cedar Valley increases over 10C feet. The Galena
is lowered proportionately so that essentially all of this thickening occurs in
beds above the very thin Maguoketa. These beds are composed of limestone and dol-
omite with a very large percentage of evaporites. Thus, Webster City, even with
a very thin Maguoketa, still shows a very much thickened section due to the
presence of beds containing evaporites in either lower Devonian or Siluriean.

The Williams well shows more section than these to the east (Hampton and Jowa
Falls) because a greater thickness of Mississippian above the curbs of those wells
is present here. In general, the Williams Cily Well very closely parallels these
two wells for their entire depth.

The shaly interval between the top of the Shell Rock and base of Maynes Creek
is remerkably consistent with Iowa Falls No. 3 and Hempton No. 2, although less
shaly.

The Mequoketa is topped by excellent Neda in Williems City Well, which con-
sists of varicolored shale and hematite concretions. This Neda occurs upon a
reletively thick Maguoketas section. There are two cherts as in Jowa Falls and
Hempton, but the upper one is much less pronounced. The lower chert coincides
with that which was called Ft. Atkinson in Mason City wells.

Galena top is placed at 1250 where there are good cinnamon specks embedded
in typical Galena — type lithology.

Decorah top is uncertain because of the lack of any good green shale to in-
dicate Ion.

The Platteville shows a green shale very prominently at the top (Spechts
Ferry) and has apparently good Glenwood green shale at the base.

The St. Peter appears about normal, and is underlain by typical Willow
River composed of sandy dolomite with traces of oolitic chert. The New Richmond
is finer grained than usual with minor amounts of dolomite, some of which is
oolitic with sand grain centers. It also shows traces of small chert oolites.
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Iowa City, Iowa
Dee, 1, 1982,

Dean G,¥, Kay
L.ds Buildinog,

M_n 2
lowa City, Lowa Q%?@Iagb.. Weler

Dear bDean Kay:

I have studied the samples of the "Williams
well® to determine the stratigraphic horizon from which the
ITowest sample was taken, In doing this 1 made a detailed
study of the samples below the Glenwood shale (1500 feet)
from which 1 have prepared the enclosed log. Samples above
the Glenwood shale were studied only to the extent necessary
to determine the shale horizon,

The detailed secticn shows the following thicknesses
of the difierent formations and members:
FLEEWOON . o coa s o e HY SEEL
smint Peter. ... icovaov T8EL
Prairie du Chien....188 fesf ito the bottom of the well
Shokopeesess -4 vuald8 Ffeet
New Richmond,.... 40 feet
OneolBiq i ciihaas v D0 - fHeeh $0- DOLLEMEGEENREIINT

In the report on the Deep wells of Iowa published in
1928 Lees states from Norton as follows: "Had the drilling
continued 150 feet deeper, the Saint Peter sandstone probably
would have been struck, and 400 to 600 feet deeper the
creviced limestones and sandstones would have been tapped",

_e¢s —He further states regarding the Webster City Well;“Small

flows at:r600 and 1160 feet were cased out., <The Saint Peter
sandstone is reported dry. Yhe supply was obtained from
the New Richmond sandstone and the Oneota dolomite, the
main flow being struck in the former at 1620 feet.

"The well had flowed until the depth of 1620 feet
was reached when the water fell to the present static level
of six to seven feet below the curb, The pumping capacity
is rated at 2,500,000 gallons a day, and under protracted
capacity pumping the head is drawn to, but not below,
32 feet below the curb,"

The Deepest well at Fort Dodge receives an increased
supply of water from the Jordon while the other deep well
receives most of its water from the Saint Peter, Shakopee,
and New Richmond,

The deep well at Ackley penetrated the Jordon sandstone
but agpording to the report given in Volume 21, Iowa
Geological Survey, page 848, the well did not prove satis-
factory., The following statement is made: "Two wells are
owned by the city of Ackley ( population 1,244), one 2,032



feet decp, &he other 119 feet deep, The deep well, which was
put down some time prior to 1894, was abandoned because it
ddd not yield sufficient water, The curb of this well is
1,110 feet above sea level; the head is reported to have
been 82 feet below the curb, or 1,028 feet above sea level;
another report gives tue n@ad as 25 feet below the curb.®

24 / /S
L the ;/._,,, rams W/ ’

The drlllPIArepOItS that the water is 215 feet from the
top with 240 feet of pump. He pumps it for 8 hours at 73
gallons per minute,

At this rate the well would supplyl05,120 gallons
per day if pumped 24 hours, I wonder if this supply would
not be enough? If it is not, I can see no oogectlun to
drilling deeper into tne_@neota which appears to be a "
fairly goocd aquifer in some places, If normal here the base oF7%e
Oneota should be about 160 feet below the base of the well
now, Likewise it would be necessary to anticipate drilling
deeper than 160 feet yet before tapping the Jordon, However
if the Jordon comes in dry the well could be saved by
sealing it out,

I will complete these samples after I have had time to
finish those from the Clarinda well,

Sincerely ycurs, i:%ZZ;AéQZAJ/



Log of the Williams Well between depths of 1510 and 1760 feet,

Ordovician:
Glenwood shale ( 20 feet thick; top 289 feet velow sea level)-
Shale, bright blue-green, fissile, abundant pyrite,
S ight BT VOB CORGC s st ns s v vsd b e D00 =1 5 S

Saint Peter sandstone (50 feet thick; top 309 feet below sea level)=-
Sandstone, White quartz sand with less than 1 per cent of
; iron oxide grains, quartz griins well rounded, and
average diameter betwsen 4 and 4+ millimeters in
diame‘tel‘.............................-...........1520—1570

Prairie du Chien-

Shakopee dolomite (118 feet thick; top 366 feet below sea level)
Dolomite,(calcareous) gray to drab, granular and in cuttings

contains no fragments of rock, effervesces freely,

contains grains of quartz and iron oxide in the

do-l-orniteouoou---co-ooot--o--..uocooco.oono---nooul572—l595
Dolomite,efiervesces slowly, samples contain small chips

of light gray to drab dolomite which is firmly

coherent, contains many rounded quartz grains,..l600-16{0
Dolomite, light gray and more compact than that of

e bed dmmedialely Bbowe . . . oo ormiss it a0
Dolomite, coarsky granular, gray-buff, contains cnips

of Tock In thHe CULTAMBE, i cevovvsosoinesonrasu s SRR 164G
Dolomite,light gray, fine grains, no chips from the cuttings,

efiercesees BIOMLY s inicivin sodossvnssonermri N0 1660
Dolomite, light buff, coarsly granular and crystalline,

cattings contalins some chips, effervesce sglowly,..l670,1680
Dolomite, gray-buft colored, some chips of hard compact

Foek, ElfTeryescen SLOWL Y, i iineiissvaas e oo o LGN
New Richmond sandstone(40 fest thick; 474 feet below sea level)
Sandstone, white to light buff due to some iron oxide

grains; most of the grains are well rounded quartz

altnough some show their original angularity. ihe

slight efiervescence ap_.ears to be from dolomite

CRITried dOWH TZOI SBOVE, «uoviuessnssssr ipoimeg e, el 50
Oneota dolomite (30 feect to the bottom of the well;

514 feet below sea level)
)e- 7&9 &o S '~l]2;/;//3-‘ oF

Delomite, light buff, the baff color d
percentage of iron oxide GXSPAEES
dolomite; efiervesces slowly; no chips of the
rock in the fine sandy cubliNEScccvecvovocarvoneat (40=1760
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IOWA GEOLOGICAL SURVEY
Generalized Log Based on Detailed
Description of Drill Cuttings

Name of Well _ Williame City Well Survey No. W-_0130

Location sec. 27 T. 89 N., R. 23 W., Hamilton County

Drilled by

Total Depth 1760  ft. Curb Elevation _1205 ft. Static Level P
Pumping Test Hours Min; Gal. per min. Drawdown Bt mame

Casing Data_ 8" to 3007; 62" to 7501'; 5" o 1000'; 40! of 4A" at 15001;

80! of 4" at about 1600!

Description of Formations
No. Rock Unit Thick. Ffrom To
(feet)

PLEISTOCENE SYSTEM

1. Clay, dark gray to black, slightly calcareous, soft,
few granules of igneous material embedded 16 0 16

2. Clay, very silty, light buffish gray, with sand and
gravel (limestone, igneous material, quartz, and gray
shale) embedded. One sample 20 to 90 feet T4 16 90

3. Clay, light grayish brown, calcareous, very silty, few
dolomite, limestone, igneous, and quartz grains embedd-
ed. Two samples 35 90 125

4. Clay, very light gray, slightly caleareous, soft, with
much sand up to 4 mm. diameter (mejor grade 1-% mm.),
angular to trace curvilinear, finely frosted in part 116} 125 =540

PENNSYLVANTAN SYSTEM
Des Moines series (undifferentiated)

5. ©Shale, dark gray to black, trace brown, very slightly
calcareous. Sand and gravel 30%, composed of igneous
rocks, quartz and little limestone (esved drift) 15 140 155

6. Shale, black, very slightly calcareous, soft, with 20%
secondary calcareous matter embedded, light gray, very
fine-grained, very soft. Gravel 10%, composed of
rounded quartz and igneous granules (caved drift) 15 S5 ST 6

Notes:



o
Survey No. W-0130

No. Rock Unit Degeription Thick From

MISSISSIPPIAN SYSTEM
Osage Group
Gilmore City formation

7. Limestone, very light buff, fine-grained, very fossil-
iferous, clastic. Shale trace, medium lavender brown
. to black, laminated, soft. Sandstone trace, medium-
grained, curvilinear to round, free. Chert trace, light
buff, vitreous, conchoidal, translucent 30 170

Kinderhook Group
Hampton formation
Towa Falls member

8. Dolomite, light tawny brown slightly mottled gray, fine
medium-grained, crystalline, saccharoidal, porous in
part, translucent 60 200

Eagle City member

9. Limestone, very light buff, very fine-grained, slightly
fossiliferous, in part oolitic from 260 to 270 feet 20 260

Maynes Creek member

10. Dolomite, light brown, fine medium-grained, saccharoidal,
soft, finely divided. Limestone 15%, as in 260 to 280
feet 10 280

11. Dolomite, light medium grayish brown, fine-grained,
crystalline, dense, calcareous 10 290

12. Dolomite, light yellowish brown slightly grayish
grading downward into light drab, fine-grained, crystal-
line, subsaccharoidal. Chert 15%, grading downward to
trace, pale buff, very fine-grained, granular, dull,
dolomitic : 30 300

13. Dolomite, light medium brownish gray, fine-grained, gran-
ular, dense. Chert 5% to 20%, light to medium gray,
banded in part, conchoidal, dull, dense, somewhat
weathered 30 330

1/. Dolomite, medium brownish gray, very fine- to fine-
grained, granular, slightly porous, calecareous, with
traces of clear, coarsely crystalline masses of cal-
cite embedded. Chert. trace to 5%, as in 330 to 360

feet 30 360

15. Dolomite, medium brown mottled grayish to gray, very
fine~ to fine-grained, crystalline, slightly porous,
with traces of crystalline calcite embedded as in
360 to 390 feet 10 390

200

260

280

290

300

330

360

390

400



Survey No. W-0130

No.

Rock Unit Description Thick

DEVONIAN (?) SYISTEM

16.

100/

18.

19.

20.

21,

22.

23.

k.

Sheffield formation

Shale, light gray, very dolomitie, soft, faintly laminated,
grading into very small amount of dolomite, light gray,
fine-grained, soft

Dolomite, light medium drabish gray mottled dark gray,
fine-grained grading downward to sublithographic, gran-—
ular, argillaceous, with strong trace of white secondary

gypsun crystals from 440 to 460 feet. Chert trace, light

buff heavily speckled black, subvitreous, dense, con-
choidal ‘

ILime Creek formastion undifferentiated

Limestone, very light to light drab slightly tinted browm,
sublithographic to very fine-grained, dense

Limestone 80%, very light creamy drab, very fine-grained,
subtranslucent, mostly dense, hard; limestone 20%, pale
buff, very fine-grained, soft, slightly pyritic and fos-
siliferous :

Dolomite, very light to light yellowish and grayish drab,
fine- to medium-grained, dense, hard, subtranslucent;
‘dolomite 15%, 530 to 540 feet, greenish drab, argil-
laceous

Dolomite, light medium yellowish brown, fine medium-—
grained, crystalline, dense with abundant free masses
of dolomite crystals

Juniper Hill formation

Shale, medium gray, dolomitic, silty, soft, faintly lam-
inated, grading into 30% dolomite,medium gray, very
fine-grained, dense, slightly argillaceous, soft

Dolomite, medium drabish gray, fine-grained, dense, argil-

laceous and silty, grading into 70% shale from 610 to 620 feet,

medium gray, dolomitic faintly laminated, flaky, soft

Shell Rock formation

Limestone, very light to light drabish gray slightly yellow-

ish, sublithographic to fine-grained with trace coarsely
crystalline fossil fragments embedded. Dolomite 40%,
from 650 to 660 feet, light medium drab, coarse-grained,
argillaceous

From
40 400
30 440
30 470
30 500
30 530
10 560
30 570
A0 - 600
30 640

440

470

500

530

560

570

600

640

670



Survey No. W-0130

No.

Rock Unit Description Thick

From

250

26,

2e

28.

29.

31.

32.

33.

34.

35,

36.

Cedar Valley - Wapsipinicon formation (Undifferentiated)

Dolomite, light brown to gray, fine-grained, crystalline,
dense, granular, slightly argillaceous. One sample 20

Dolomite, light creamy gray, medium-grained, crystalline,
dense, hard, slightly calcareous 30

Dolomite, light buffish brown, fine- to medium-grained,
erystalline, dense, calcareous. Limestone 20% from 730
to 740 feet, light buffish brown, fine-grained, dense.
Trace loose calcite crystals 20

Dolomite, light buffish brown, fine- to coarse-grained,
crystalline, slightly saccharoidal and porous 30

Dolomite, as from 740 to 770 feet, grading into 80% lime-
stone, very light to light buffish brown, very fine-
to fine-grained, dense, dolomitic 10

Dolomite 60%, light to medium buff and grayish browm,
fine~ to medium-grained, erystalline, slightly porous;
dolomite 40%, dark medium grayish brown, fine-grained,
crystalline, granular, dense 10

Dolomite 40% to 90%, light medium buffish brown, fine-
grained, crystalline, dense, granular, with trace embed-
ded calcite crystals. Limestone, light brownish buff,
sublithographic, dense, soft 20

Dolomite, light to light medium buff, brown, and gray, fine-
grained, dense, granular, slightly silty. Limestone trace
to 15%, light buff, very fine-grained, dolomitic 30

Dolomite 50%, light buff to light medium brown, fine-gr-
ained, granular, crystalline, dense. Calcite crystals
trace, embedded. Shale 50%, from 840 to 850 feet, light
medium gray, dolomitic, faintly laminated, soft, flaky 50

Dolomite, light buffish brown to buff, very fine- to fine-
grained, dense, calcareous. Limestone 20%, light buff-
ish gray and drab, sublithographic, dense 10

Dolomite, light grayish buff, to light medium brownish buff,
fine-grained, granular, crystalline, dense, calcareous,
argillaceous, with traces crystalline calecite and pyrite 40

Dolomite, light creamy brownish buff, fine-grained, gran-
ular, porous, argillaceous, with embedded medium-grained,
curvilinear, well frosted sand grains. Chert 5%, light
gray, mottled dark, dull to vitreous, opaque to trans-
lucent 10
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No., Rock Unit escription Thick

From

ORDOVICIAN SYSTEM
Neda formation

37. ©Shale, medium brick-red and maroon slightly mottled bluish
green, very calcareous, dull, structureless, with 10%
hematite oolites from 950 to 960 feet, flattened, round-
ed, polished 20

Maquoketa formation

38. ©Shale, light grayish green slightly mottled maroon, dol-
omitic, soft, slightly flaky 10

39. Dolomite 40%, light drab, very fine-grained, dense, gran-
ular, argillaceous, calcareous, grading into 20% lime-—
stone, light drab, fine-grained, argillaceous, dolomitic,
grading into 40% shale, light grayish drab to green,
very calcareous, soft, slightly flaky 5

43. Dolomite, light creamy drab, medium-grained, saccharoidal,
translucent, porous, slightly silty in part 25

41. Shale, light gray slightly greenish, slightly dolomitic,
soft, structureless, slightly silty 20

42. Dolomite, light medium brownish drab, medium-grained,
crystalline, saccharoidal, translucent. Limestone 15%
from 1035 to 1050 feet, very light buff, very fine-grained
dense, with few coarsely crystalline fossil fragments
embedded. Chert trace to 15%, light gray, chalcedonic,
weathered light buff, with black fossil specks 30

43. Dolomite, light medium drab, very fine-grained, slightly
porous, granular, slightly fossiliferous and calcareous.
Shale 30% from 1060 to 1070 feet, light medium green to
trace brown, slightly dolomitic, nonlaminated, soft,
silty : : 20

44. Shale, light grayish green to medium gray, calcareous,
laminated, soft, slightly silty in part, grading into 15%
to 30% limestone, light gray, very fine-grained, dense,
granular, argillaceous, soft 20

45. ©Shale, light medium gray, dolomitic, structureless 10

46. Shale, medium gray slightly greenish, calcareous, roughly
laminated, soft, silty. Limestone 20%, light drab and
buff mottled by black fossils, very fine-grained, dense.
Dolomite 20% from 1120 to 1130 feet, medium brom, fine-
grained, granular, dense 20

7. Dolomite, medium brownish drab, coarse-grained crystelline
¢ saccharoidal, translucent, slightly silty, with ﬁ%ose, >

coarsely crystalline calcite. Trace sand, free, subangular,
medium-grained, frosted 10
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From

48. Dolomite, medium brownish gray, medium grained, granular,
dense, argillaceous, with loose, coarsely crystalline
calcite masses embedded. Shale 30%, medium gray, dol-
omitic, soft, slightly laminated 10

49. Dolomite, very light drab slightly mottled medium brown
and gray, coarse—grained, with abundant coarsely crystal-
line calcareous fossil fragments embedded 20

50. Chert, pale gray mottled light drab speckled by black
fossil spines, waxy to dull, hackly, dense, slightly
weathered, dolomitic; chert 20% light buff, granular,
dense, soft, slightly dolomitic. Dolomite 15% to 40%,
light buff and drab, medium-grained, crystalline 50

51. Limestone, light grayish buff and drab, very fine-grained,
dense, granular, with traces embedded blue chalcedony.
Chert 20%, from 1220 to 1230 feet, light drab speckled
black, subvitreous, conchoidal, opaque 30

Galena formation

52. Limestone, very light buff, very fine-grained with coarsely
erystalline fossil fragments and dark reddish brown specks
embedded. Dolomite 10% from 1290 to 1310 feet, very light
brovn, fine-grained, dense 60

53. Limestone, very light buff, very fine-grained, dense, gran—
ular, soft. Dolomite 30%, light drab, medium-grained, dense
20

Prosser formation

54. Limestone, light brownish buff and drab, medium-grained,
slightly fossiliferous. Chert 20%, light buff speckled
dark gray and black spine (?) fragments, subvitreous hackly
to dull granular 20

55. Limestone, light buff, very fine-grained, dense, granular,
soft, with trace brown shale partings. Chert 15% to 20%,
light buff, slightly mottled by drab, translucent, spicule-
like markings, gubvitreous, dense, conchoidal 20

56. Limestone, light buff to drab heavily mottled dark gray,
fine-grained, with coarsely crystalline fossil fragments
and few dolomite rhombs embedded. Chert trace as in 1350
to 1370 feet 10

57. Limestone, light buff, gray, and drab, mottled heavily dark
gray, very fine- to fine medium-grained, with fine brown
dolomite rhombs and coarsely crystalline crinoid fragments
embedded 30
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No.

Rock Unit Description Thick

58.

59.

61.

62.

63.

6/.

65.

66.

Limestone, light medium drab mottled medium brown and
gray, fine—grained with embedded coarsely crystalline
fossil fragments 10

Limestone, light buff, very fine-grained, dense, soft,
granular, slightly fossiliferous. Chert 30% grading down-
ward to trace, light buffish brown, speckled reddish brown,
subvitreous dense, conchoidal 20

Limestone, as in 1420 to 1440 feet, heavily mottled dark .
gray by bryozoa, crinoid, and brachiopod fragments. Chert
trace, very light buff to gray, dense, conchoidal to gran-
ular weathered 10

Decorah (?) formation

Limestone 75%, medium drab to dark gray, fine-grained, fossil-
iferous; limestone 25%, light buff, very fine-grained, sli-
ghtly fossiliferous. Trace phosphate nodules. Shale 15%,
medium gray, slightly dolomitic, structureless 10

Limestone, light to medium buffish brown, heavily mottled
dark gray from 1470 to 1480 feet, fine-grained with abund-
ant very coarsely crystalline fossil fragments embedded.
Shale 15% as in 1450 to 1460 feet. Trace phosphate nod-
ules ‘ 20

Platteville formation
Spechts Ferry member

Shale, light medium green, slightly dolomitic, waxy, non-
laminated, soft, slightly pyritic. Limestone 20% from
1485 to 1490 feet, light buff to gray mottled dark gray,
very fine-grained, dense, slightly fossiliferous 10

Platteville (undifferentiated)

Limestone, light medium brown, fine-grained, dense, gran-
ular, bpachiopod fragments. Sandstone trace, free, fine-
grained, curvilinear, well frosted. OShale trace, as in
1430 to 1490 feet 10

Shale 40%, light medium gray slightly greenish, calcareous,
dull, soft, structureless. Limestone 30% as in 1490 to
1500 feet. Sandstone 30%, mostly medium-grained, sub-
angular to curvilinear, strongly frosted, free 10

Glenwood member

Shale, medium to dark grayish green, noncalcareous, waxy,
laminated, flaky. Sandstone 10% as in 1500 to 1510 feet 5

St. Peter formation
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Survey No. W-0132

No.

Rock Unit Description Thick

67

68.

69.

70.

73.

Thyo

75.

From

Sandgtone, free, fine- to medium-grained, subangular to
curvilinear, very finely frosted 55

Prairie du Chien group
Willow River formation

Dolomite very light buff to light tan and drab, fine-grained,
granular, dense with fine- to medium-grained sand embed-
ded. Sandstone 35%, free, mogtly medium-grained, angular
to subangular, with many small secondary crystal faces.
Chert 5% to 15%, very light buffish gray, conchoidal,
opague, with many free chert oolites 30

Sandstone, free, medium- to little fine-grained subangular
to curvilinear, well frosted. Dolomite 15%, as from 1570
to 1600 feet, with only trace sand embedded 10

Dolomite, very light buff, fine-grained, dense, granular,
crystalline, slightly sandy. Sandstone 10% as from 1600 to
1610 feet. Chert trace, light gray, vitreous conchoidal,
to dull granular, oolitic in part 40

Dolomite, pale drab to light buff, mostly coarse-grained,
erystalline, subsaccharoidal. Sandstone, trace of fine-
grained from 1550 to 1560 feet grading downward into 20%
medium- to coarse-grained from 1580 to 1590 feet. Chert
trace as in 161C to 1650 feet - 40

Root Valley (New Richmond) formation .

Sandstone, free, mostly fine-grained, angular to subangular
with secondary crystel faces (3 to + mm. 6%, 3-1/8 mm. 70%,
1/8 to 1/16 mm. 24%). Dolomite 15%, as in 1650 to 1690
feet, trace oolitic from 1705 to 1710 feet. Chert trace,-
mostly loose oolites : 30

Sandstone, free, white, mostly fine-grﬁined, angular to sub-

anguler, very little frosting (3 to % mm. trace,  to 1/8 mm.

70%, 1/8 to 1/16 mm. 30%) 10

Sandstone, free, mostly fine-graired, angular to subangular,
little frosting; (3-to i mm. trace, % to 1/8 mm. 65%,
1/8 to 1/16 mm. 35%). Dolomite 20%, light buff, fine-
grained 20

Sandstone, free, mostly fine-grained, anguler, very little
frosting (% to % mm. trace, 3 to 1/8 mm. 55%, 1/8 to 1/16
mm. 45%). Dolomite 10%, light buffish drab, coarse- grain-
ed, saccharoidal 10
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