
THE CATOCTIN FURNACE ARCHAEOLOGICAL
MITIGATION PROJECT

U. S. ROUTE 15
PUTNAM ROAD TO ROUTE 77

FREDERICK COUNTY,
MARYLAND

REPORT BY THE GEOLOGICAL CONSULTANT

to
Dr. Kenneth Orr
Project Director

Dr. John L. Fauth
1 Louise Street

Cortland, New York

July 7, 1980



INTRODUCTION

Purpose

This report describes the geologic setting and related aspects

along the Corridor I alignment for dualization of U. S. Route 15 in

the vicinity of Catoctin Furnace, Frederick County, Maryland. It

also presents much detailed data obtained as a result of on-site

geologic field work and the examination of a number of continuous-

sample borings.

Evaluation and interpretation of these data in the context of

available geological, archaeological, cultural, and historical

information and records are presented to aid in formulating the

history of Catoctin Furnace, and to underscore the particular

significance of the geological and environmental factors on the

origin, development, and eventual demise of the iron industry at

this locality.

Scope

The basic scope of the geologic investigation was originally

described in Specifications and Research Designs, The Catoctin

Furnace Archaeological Mitigation Pro.ject, U. S. Route 15 from

Putnam Road to Route 77 (Orr and Orr, 1979, pp. 18-45). The progress

and preliminary results of archaeologic and geologic field work in

July and August, 1979. justified some modification in the original

plan. Consequently, this report focuses on aspects of the following

localities: Check 3 (18 FR 320)-Auburn Dam, Check 9 (18 FR 325)-

Limestone Quarry, Check 11 (18 FR 327)-Race Pond, Check 12 (18 FR 328)

Iron Ore Mines, and Check 17 (18 FR 33l)-Raceway.
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Methods and Procedures

Field Program

Field work, equivalent to 12 man days, was carried out at various

locations within the project area during August 1979^

Surface surveys and reconnaissance geologic mapping were

employed; (1) to locate, describe, and sample rock outcrops at

critical stations, and (2) to determine the areal extent, basic

characteristics, and spatial relationship of appropriate major

features.

Information obtained by surface surveys at Check 12 (Iron Ore

Mines; specifically Features 1 and 2) and Check 17 (Raceway; namely

trenches 1, 2, and 3) was augmented by sub-surface data obtained

from hand-dug test pits and trenches excavated by backhoe. Those

excavations selected for more than cursory study were prepared by

shaving smooth one or both walls - first with a shovel and then, if

necessary, by hand trowel. Stratigraphic units or elements com-

prising these faces were delineated on the basis of such physical

characteristics as color, particle size or texture, composition, or

included cultural material. Where detailed study and sampling were

desired, stratigraphic units in these excavations were identified

and delimited by numbered index cards attached directly to the

"shaven face" and then the face was sketched.

Field sketches of excavations were constructed by "stringing"

a level line across the surface at a convenient distance above the

excavation to serve as a horizontal reference. At intervals along

the level line (usually five feet), vertical measurements were made

to boundaries of stratigraphic elements using a six-foot rule or
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25-foot tape. This information was plotted, usually at a scale

of one inch equal to five feet, in a field notebook. Direct

sighting of the exposure aided in extending lines from one

plotted data point to another so as to outline the form and

extent of each stratigraphic unit and complete the field sketch.

Upon completion of the profile sketch, the strata were sampled.

Each sample was placed in a plastic bag, numbered,and secured

for laboratory examination.

Based upon surface surveys and data obtained from excavations,

a program for continuous-sample borings was prepared to obtain

additional sub-surface information at several localities. An

array of borings was designed and sited within Check 3 (Auburn

Dam), Check 11 (Race Pond), and Check 12 (Ore Mines). Wherever

possible, each boring penetrated the entire thickness of overburden

and extended a minimum distance of 10 feet into bedrock so as to

provide samples of all strata that might contain cultural material,

reflect human activity, or have geologic significance.

This program was implemented by the Maryland State Highway

Administration (SHA) in October 1979 and completed two months later.

A total of 31 borings yielded samples representing an aggregate

thickness of 1400+ feet of unconsolidated material and rock. These

samples, along with the drillers' logs, were transported to Cortland,

New York on January 23, 1980.

Laboratory Program

Cores of unconsolidated materials were split longitudinally

or scraped to expose a fresh surface; selected rock samples were

sawed lengthwise. All materials recovered in the borings were



examined, described, and identified megascopically. A binocular

microscope and polarizing microscope were used to identify char-

coal and slag in the unconsolidated deposits. Specimens of car-

bonate rock collected from surface exposures (e.g. Check 9-Limestone

Quarry) and from the borings were stained using the procedures

described by Friedman (in Carver, 1971f pp• 511-530) to distinguish

between limestone and dolomite.

Most of the data generated by this project are compiled and

presented in a series of cross-sections and profiles. Figure 1 is

a comprehensive legend for those diagrams. Basic data on borings

taken in conjunction with this study appear in Table 1.



BORING PROFILE

CLASSIFICATION
OF

UNCONSOLIDATED MATERIALS COLOR** LITHOLOGY

Clay

Unconsolidated
materials

I
Color

-Miscellaneous data
-Material

I-
D âta
missing

I
Bedrock

-Lithology
Miscellaneous data

Ay Alternating strata
H (e.g. clay and sand)

W Weathered
rock

P Pebbly
G Gravelly
K Cobtely

e.g. HfP) Pebbly sand

Sandy cl

Sandy^clay loam \ Clay loam / Silty clay^loam-
I \ F / C

Sand

S a n d \ Sandy loam \ / Silty loam / S i l t

M
Silt

MISCELLANEOUS DATA*

Iron granules / \ Pottery

Pyrite

Wood

Ore zone

Charcoal

/ \ Glassy slag

Brick? *Stem (e.g. [Jj ) indicates
extensive vertical distribution

N
i
s
E

D
I
iJ

Very light gray - medium light
gray

Medium gray-medium dark
gray

Dark gray-olive black

Pinkish gray-yellow gray

Grayish orange pink-pale
brown-vary pale orange

Light brown-moderate
brown

Grayish orange-pale yellow
orange-dark yellow orange

Grayish brown-dusky yellow
brown

Grayish red-moderate red-
dark reddish brown

Dusky red-very dark red

0 Pale red-moderate red

Light olive gray-grayish
olive

Pale yellow brown-dark
yellow brown

Grayish yellow-dusky
yellow

Moderate yellow-
moderate olive brown

Color designations according to:
Rock- Color Chart (Goddard et
al,1975)

TTT

/ /̂

:.v. •••-:•-.

I

Quartzite

Limestone

Dolomite

Phyllite

Alternating phyllite and
quartzite

~ — Mudstone

Siltstone

Siltstone with
carbonate clasts

Weathered rock
(overprint on lithology)

Rubble; coarse fill 4
Humus or organjc-r ich layer

FIGURE 1 . Legend for Profiles and Sections.
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Boring
Number

11

12

13
14

15
16

17
18

19
20

21

22

23
24

24a

25
26

27
28

29

30

31
32

33
34

35

36

Check No.

11

11

11

11

11

11

11

11

11

12

12

12

12

12

12

12

12

12

12

12

12

12

3
• 3

3
3
3

TABLE

Data on 1979

1

GOW Borings

Catoctin Furnace Project

Site

Race Pond

Race Pond

Race Pond

Race Pond

Race Pond

Race Pond

Race Pond

Race Pond

Race Pond

Ore Mine (2)

Ore Mine (2)

Ore Mine (2)

Ore Mine (2)

Ore Mine (2)

Ore Mine (2)

Ore Mine (2)

Ore Mine (4)

Ore Mine (4)

Ore Mine (4)

Ore Mine (4)

Ore Mine (4)

Ore Mine (4)

Auburn Dam

Auburn Dam

Auburn Dam

Auburn Dam

Auburn Dam

Surface
Elevation

(feet)

515.44

515.65

513-75**

515.53
516.20

516.04

516.42

516.34

517-^3
519.61**

573-3^
511.82**

512.16

518.34

518.10

523.^5
524.19

509-40

523.67

507.31

533-95**

535-73**
444.78

444.67

445.63

445.49

444.28

Total
Depth
(feet)

63.O

38.7

3-5

43.5

41.5
50.0

69.5

59.5
64.0

51-5
58.0

24.3

42.5

22.0

31.1
32.6

66.5

52.5
68.8

26.0

31.6

37.8

59.5
43.0

42.0

51.5
36.O

Depth to
rBedrock

(feet)

53-0

>38.7

»3-5
33-5
32.5
40.0

49.5

49.5
54.0

^3-5

36.3
14.3

36.O

>22.0

26.1

12.6

36.5

22.5
28.8

16.0

21.6

27.8

39.5

29.3
32.0

31.5
26.0
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37
38

39
40
41

3
12

12

12

12

TABLE 1
(Continued)

Auburn Dam

Ore Mine (4)

Ore Mine (4)

Ore Mine (2)

Ore Mine (2)

443.85
516.04

53^.29
524.00

519.80**

72.0

30.2

42.5

45.0

62.0

12.0

15.2

7.5
34.5
52.0

Surface elevation of GOW boring established by field

survey is more than 2 feet from elevation interpolated from

base topographic map of project area.
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GEOLOGIC SETTING

The project area lies astride the boundary between the Blue

Ridge geologic province, on the west, and the Triassic Lowlands

section of the Piedmont geologic province (Figure 2). This

position has particular geologic and historic significance

because the boundary between the provinces approximates the

location of iron ore deposits whose past exploitation determined

the site and development of the Catoctin Furnace complex.

Rocks of contrasting character abut along the lower eastern

slope of Catoctin Mountain.Quartzites and phyllites of the

Weverton and Harpers formation dominate much of the mountainous

terrain, whereas bedrock in the adjacent lowland includes car-

bonate rocks belonging to the Frederick formation, and red mud- .

stones and sandstones of the Newark Group (Table 2). Throughout

the Blue Ridge province, deposits of iron ore typically occur

wherever quartzites and carbonates are juxtaposed at the foot of

mountain slopes. At the base of Catoctin Mountain in Maryland,

the only significant iron ore deposit identified is "the large

and important occurrences on what is known as the Catoctin

property" (Singewald, 1911, p. 193), a factor which influenced the

history of the iron and steel industry throughout much of this

region during the eighteenth and nineteenth century.
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Project Area

7jg' topographic
quadrangle map

1 Blue Ridge Summit

2 Catoctin Furnace

3 Myersville

4 Middletown

FIGURE 2

Location of Project Area in Relation to Geologic Provinces
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TABLE 2

IMPORTANT ROCK UNITS IN THE VICINITY OF
THE CATOCTIN FURNACE PROJECT AREA (from Fauth, 1977)

Rock Unit (Age)

Colluvial fan deposits
(Quaternary)

Newark Group
(Triassic)

Frederick Formation
(Cambrian)

Description

Mixed colluvial and alluvial debris consisting
of large and small rounded boulders, cobbles,
pebbles, and sand derived from quartzite, and
to a lesser extent, from metabasalt and meta-
rhyolite. Distal margins are dominated by
sand and silt mixed with fragments of under-
lying red sediments of the Newark Group.
Thickness varies both longitudinally and
transversely across the deposits. Maximum
drilled thickness 150-200 feet.

In general, poorly bedded, grayish red, reddish
brown, and moderate red mudstone and thin-
bedded shale. Subordinate interbeds of grayish
red, laminated and cross-laminated siltstone
and fine-grained sandstone.

In the area of Creagerstown Station, includes
very thin to thin-bedded, grayish red, micaceous,
silty mudstones and local intervals of medium
greenish gray, poorly bedded, argillaceous
siltstones.

Locally a conglomerate or fanglomerate prin-
cipally composed of subangular to subrounded
clasts of gray-colored limestone floating in
a reddish brown, calcareous, argillaceous to
sandy matrix. Also includes minor amounts of
fine-grained sandstone with quartz pebbles 2.0-
5.0 mm in diameter. Clasts typically comprise
30-75$ of rock: Occurrence local; thickness
variable. Maximum exposed thickness 5~8 feet.

The base and top of the Newark Group are not
exposed. Thickness is estimated to be in excess
of 10,000 feet.

Lime Kiln Member. Exposures uncommon.
Principally fine-grained, thin-bedded and
laminated, light gray limestone. Contains
moderately abundant sand and silt-size
fossil debris.
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Rock Unit (Age)

Frederick Formation
(Cambrian)

Harpers Formation
(Cambrian (?) )

, TABLE 2
(Continued)

Description

Adamstown Member. Exposures adjacent to the
Monocacy River include regularly bedded, thin-
bedded, dark gray, argillaceous to silty
limestone, and interbedded medium gray limestone
and yellowish gray to light olive gray silty
limestone. Thin intervals or individual beds of
limestone are commonly separated by very thin,
dark gray, argillaceous or silty partings.
Light to medium light gray, micritic limestone
also occurs.

Rocky Springs Station Member. Medium to dark
gray, very finely crystalline limestone.
Characterized by light brown, dusky yellow or
grayish orange silty partings and laminations.
Overlies dark gray, very thin bedded to fissile,
pyrite-bearing, calcareous shales. Crops out in
the valley area north of Thurmont. Exposures
south of Catoctin Furnace are very light to
light gray to very pale orange, massive and
poorly bedded dense limestone and peloidal
limestone.

The estimated thickness of the entire
formation is 2700 feet.

Basal part: Orange and brown weathering, light
gray to yellowish gray phyllites and quartz
phyllites overlain by light gray to dark gray,
lustrous phyllite that contains discontinuous
bands of elongated pebbles (?) of light to
medium light gray quartzite 2.0-10.0 mm thick.

Upper portion: thin to medium-bedded, olive
gray to moderate olive brown, very fine grained
graywacke and graywacke siltstone. Dark gray
to black laminae occur at intervals of 5«0 -
25.0 mm. Light gray phyllite and darker,
greenish gray to medium bluish gray phyllite
and phyllitic graywacke also occur. These
rocks are characteristacally finely laminated,
and weather to shades of yellowish gray and
greensih gray.

The thickness of the Harpers Formation is esti-
mated as 300-500 feet.
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TABLE 2
(Continued)

Rock Unit (Age)

Weverton Formation
(Cambrian (?) )

Description

Upper member contains a local, basal
ferruginous quartzite and conglomerate
which is characteristically medium to
thick-bedded, moderate to poorly sorted,
and laminated and cross-laminated. Fresh
rock is medium bluish gray to light gray;
weathering colors range from moderate
orange pink to pale red brown.
Succeeded by light gray to greenish
gray, medium-bedded, medium to coarse
grained, graywackes, protoquartzites,
and quartzites. Interbeds of light gray
and medium light gray to olive gray
phyllite and quartz phyllite at irregular
intervals. Thickness is approximately
150-250 feet.

Middle member of "ledge-maker" quartzite.
Prominent thick-bedded to massive, well-
jointed, medium to coarse-grained
quartzite. Generally very light to medium
gray on fresh surface; weathers light gray,
grayish red, or grayish orange pink.
Contains 2.7% subrounded, blue and gray
quartz pebbles 2.0-̂ -.0 mm in diameter.
Near top of unit, quartzites contain
dark red brown to very dusky red, hematite-
bearing laminae and cross-laminae.

Thickness ranges from 50 feet or less
near Mountaindale to approximately 110
feet in Thurmont Area.

Lower Member. Mainly medium-bedded,
light greenish gray to greenish gray,
pebbly, quartzose graywacke and graywacke
conglomerate interbedded with dark-
colored phyllites, Pebbles mostly sub-
angular, blue and gray quartz,and
flattened, grayish purple and dusky blue
phyllite. These rocks usually have dark
blue and purplish thin bands and irregu-
larly spaced streaks parallel to bedding
Upper two-thirds is dominated by medium
gray to bluish gray weathering, fine to
medium grained, quartz phyllite, inter-
bedded with light greenish gray to
greenish gray, pebbly quartzose graywacke
and protoquartzite. Cross-laminated in
places. Estimated thickness is 250-275
feet.


