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REPORT.

The Geological Survey of New Jersey has been continued the past
year. The largest part of the work and of the expense has been
given to pushing forward the Topographic Survey, and good progress
‘has been made. The Geodetic Survey of the State has also been con-
tinued, and the largest part of that work is now done. There has
also been considerable time given to work in which the results of for-
mer work in the survey have been practically applied. Those relating
to water-supply, to artesian wells and to mining will be given at
greater length farther on in this report. And the uses and benefits
of the survey, which is carried on at the expense of the State, and to
develop its natural resourses, are making themselves more widely
known every year. .

The different departments into which the work divides itself will
now be taken up separately,
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8 ANNUAL REPORT OF

L
GEODETIC SURVEY,

This survey is made as a part of the United States Coast and Geo-
detic Survey, and at the expense of the United States Government.
Tt is done under the direction of our Geological Survey, by authority
of the act of Congress which directs the Coast and Geodetic Survey
to aid States which are carrying on geological and topographical sur-
veys. The accompanying small State map has marked on it the
points which have been accurately determined in latitude and longi-
tude in this survey. Those marked with a small triangle are primary
stations which have been occupied, and from which angles have been
measured to numerous other points. The numbers on points refer to
their names which are given in the following list. Those marked by
a dot are tertiary stations. No numbers are attached to them. They
have been observed upon from the primary stations, but have not been
occupied and used as stations for measuring angles. A list of those
which have been observed upon from the High Torne and High
Mountain, during the past summer, are given below.

The points which have been selected for primary stations in the
southern part of the State, but have not yet been occupied for meas-
uring angles, are each designated by a small circle and a number, and
they are set down in the list with the other primary stations.

An inspection of the map will show that nearly the whole of the
State is dotted over with the marks of these points of triangulation,
The latitude and longitude of each of these stations are determined
with such accuracy that they are not in error for more than a very
few inches. This work needs to precede the topographical survey,
as the latter has to be mapped so that all its parts shall be correctly
adjusted about these points which are the fixed and accurate marks of”
reference. On some of our maps of recent date, where points of lati-
tude and longitude had not been accurately settled, the maps were in
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error in the proper location and relation of their parts as much as a

mile and in some cases more.

LIST OF PRIMARY STATIONS DETERMINED.

No. on Map. Name.

High Point.
Culver's Gap.
Hamburgh.
Bear Fort.
Torne, N. Y.
Buttermilk Hill, N. Y.
Bald Hili.

High Mountain.
Mount Olive.
10, Montana.

11. Weasel.

12, Springfield,

13. Big Rock, Pa.
14. Haycock, Pa.
15. Pickels,

16. Goat Hill.

17. Mount Rose.
18. Mount Horeb,
19. Beacon Hiil.
20. Newtown, Pa,

000N gk 020

No. on Map. Name,
21. Dishoro.
22, Willow Grove, Pa.
23. Stoney Hill.
24. Mount Holly.
25. Gowdy’s House.
26. Yard, Pa.
27. Pine Hill.
28. Apple-Pie Hill
29. Ridgeway.
30. Barnegat Light House.
31. Bethel, Pa.
32. Lippincott.
33. Mecting-house Hill, Pa.
31 Buck, Del.
35. Burdon.
36. Deakyne, Del,
87. Pine Mount.
38. Deepwater, Del.
39, Joscelyn.

LIST OF STATIONS SELECTED, BUT NOT YET DETERMINED,

Name.
40. Small’s Ridge.
41. Hammonton.
42, Spring Hill.
43, Williamstown.

No. on Map. Name.
44. Weymouth,
45. Egg Harbor.
46, Newfield.
47. Estellville.

TERTIARY STATIONS,

The following is a list of the tertiary stations observed upon during

the past summer;

FROM HIGH MOUNTAIN.

Powder Milis.

Caldwell Church,
Hackensack.

Passionist Fathers Monastery.

Brooklyn Bridge.
Fairfield,
Boonton Church,
Parsippany.
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Englewood.
Coyteeville.
Morristown.

Bergen Fields {8chraalenberg

8. Chureh).
Another church spire in Hack-

ensack (notobservedupon

from any other Station).
Bald Mountain.
Caldwell Flag.
Bheep Hill,
Watnong.
Ramseys.
Wyckoff.
Allendale.

Suffern.

Palisades.

Saddle River {not observed
upon from any other Sta-
tion).

Wortendyke (not observed
upon from any other Sta-
tion).

Paramus,

Schraalenberg (N, Chureh).

Greenwood Lake.

A c¢hurch spire (not observed
upon from any other Sta-
tion).

FROM HIGH TORNE.

Bald Mountain.
Greenwond Lake,
Schraalenberg.
Englewood.
Wyckoff.
Allendale.

P. F. Mounstery.
Coytesville.
Brooklyn Bridge.

Suffern.

Bergen Fields.
Paramus.

Beach Mountain,
Palisades.
Ramaeys.
Hackensack,
Southfield.
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1L
TOPOGRAPHICAL SURVEY.

The State Topographical Survey has been vigorously pushed for-
ward during the year by Mr, Vermeule and his assistants. At the
close of the last year, it was reported that 1,740 square miles had
been surveyed, of which 480 miles were done in the season of 1882,
During the present year the surveys have extended over 1,116 square
miles, and the total area surveyed iz 2,856 square miles. The whole
area of the State we have estimated at 7,676 square miles, so that very
nearly two-fifths of the area of the State is now surveyed. This,
however, gives an incorrect idea of the proportionate amount of work
done. The surveys over the roughest and most difficult ground in
the State are done. And it is safe to say that more than one-half of
the labor of the Topographical Survey has been done.

Of the ground surveyed, 1,260 square miles had been mapped, and
847 miles engraved and printed in one map, at the end of 1882.
During the past year, 633 square miles have been mapped, making a
total area now mapped of 1,893 square miles,and 844 square miles
have been engraved and ready for printing. The whole area now
engraved is 1,631 square miles,

In preparing the maps for publication, it has been concluded to
have them all on a scale of one inch to & mile, which is 1 to 63360, and
to have them all of the same size, and as large as they can be conve-
niently printed on a single sheet of paper. After a number of trials
to ascertain what would best fit the irregular shape of the State, and
the geological belts which eross it obliquely, having regard also to the
location of important centers of population and business, the plan
shown on the accompanying small map of the State was adopted.

The entire State requires 17 sheets to cover it. Each sheet is 24 x34
inches in size. At first view it will be thought that they overlap each
other and require an extra amount of engraving, The overlapping
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is not more than enough to give room for titles to the maps, and the
engraving i3 not increased, as the printing is not done from the
engraved stones directly, but from transfers which can be joined
together in any way that may be required.

The numbering of the maps is generally from the north towards
the south, and they are arranged so that those covering the same geo-
logical formation can be easily grouped together, thus:

Nos, 1, 2, 3 and 4 cover all the Archaean and Paleozoic rocks..

Nos. 2, 3 and 4 cover all the Archaean rocks and all the iron ore
distriet of the State.

Nos. 5, 6, 7 and 8 cover the red sandstone formations.

Nos. 8 and 9, with 10, 11 and 12, cover the clay and marl districts
of the State,

Nos, 8, 13, 16 and 17 cover the entire Atlantic shore,

The sheets can be taken separately or the whole together. The
maps are all drawn on the same system of projection so that any two
adjoining ones can be cut, fitted accurately to each other, and made
into a single map, or thev can be folded across and put in an atlas of
17x24 inches. These, with a map of the whole State, on a scale of
five miles to an inch, and which will go on the same sized sheet, will
make o complete atlas of New Jersey.

The contour lines are drawn on these maps so as to show every rise
of 20 feet elevation in the hilly portions of the State, and every 10
feet in the more level portions, They furnish the data from which
important public undertakings for drainage, for water-supply, for the
location of roads, railroads, selection of routes of travel, sites for build-
ings, &c., may be intelligently studied out. Already they have found
important uses in forwarding public improvements, and they will
become indispensable for every citizen interested in public affairs.

Note.—As the first maps of the series will be distributed this
winter, while those following may be issued at intervals of several
months, persons receiving the first may find it convenient to preserve
them in such a way that others can be bound in with them in the same
atlas,

NEW JERSEY GEOLOGICAL SURVEY
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I11.

TERTIARY AND CRETACEOUS FORMATIONS OF
SOUTHERN NEW JERSEY.

In preceding reports, the geological structure of these formations
has been given. They are all in pretty uniform and regular strata,
which, instead of lying level, are inclined towards the southeast, with
a dip of from 50 to 20 feet to the mile. As the dip of the strata
farthest southeast was the most gentle, and we had no other measure-
ments to guide, we were led to consider that there was a diminu-
tion of the dip in the advance in that direction. And while the beds
of green sand marl are easily distinguished from each other by their
characteristic fossils, and some of the fossils of the upper or third
marl bed were of tertiary forms, while all the others were cretaceous
forms, still it was not easy to draw a well-defined line between these
two great formations. There was no exposure where they were plainly
unconformable but the passage from one formation to the other appeared
gradual and without break, In the last report on the geological sur-
vey, attention was called to the important fact that some of the strata
were very sandy, and wonld most probably yield good water for
domestic use if they were pierced by bored wells; and, assuming that
the red sand bed overlying the lower marl bed should yield water, the
depth was calculated at which water could most likely be obtained at
various places along the sea-shore and on the beaches. The calcula-
tion was made by allowing the dip or descent of the strata to be 20
feet to the mile, and these depths were put in the report and marked
upon the map accompanying it.

The observations of the past season indicate that the cretaceous and
tertiary beds are not conformable, but that the tertiary beds, including
the upper layer of the Upper Marl bed, are much gentler in their
inclination than the cretaceous beds below them. Also, that what has

NEW JERSEY GEOLOGICAL SURVEY
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THE STATE GEOLOGIST. 15.

heretofore been designated as the ash marl, or middle layer of the
Upper Marl bed, is really much thicker where it is bored through at
some miles from its outcrop, than it is at the latter line; and that it
constitutes the division between the two great formations; though,,
from the absence of fossils, it is not possible to say at present which
one of the formations it belongs to.

The boring of two artesian wells, the first at Ocean Grove and the
second at Asbury Park, have furnished important and satisfactory
data for determining the dip of the strata with greater precision than
it had been possible to get before this, as will be shown farther
on in the description.

The marl beds, with their peculiar grains of green sand, are easily
distinguished from the other strata passed through, but the colors of
the various strata are entirely different from what they are at their
outerops on the surface; what are salmon-colored or yellow, by
oxidation, near the surface, are all black, or nearly so, in the same
strata as brought up in the well-borings. But the singular and
peculiarly marked Terebratule Harlani, which is only found in the
Middle Marl bed, canuot be mistaken even when broken up by the
boring tools, and in the same way the Belemnitella mucronaia, or
““thunderbolt,” which is only found in the Lower Marl bed, charac-
terizes equally well that part of the cretaceous formation. Besides,
the well-marked grayish carbonate of lime found in fine powder, or
earth, in the Lower Marl bed, marks it as perfectly at the depth of -
380 feet below the sea-level as it does at other places 50 or 60 miles
away and 150 feet, or more, above that level. And the sand marl
which lies at the bottom of the Lower Marl, is of the same character

Nore.—The geological section opposite, from Metuchen to Shark
River inlet, drawn on a scale of four miles to an inch horizontal, and.
1,000 feet to an inch vertical, shows the three marl beds by solid black
lines, and the beds of sand which separate them from one another, by
dotted sections. The artesian well at Ocean Grove is represented at
its proper place referred to the line of strike.

The Jamesburg well, described in the report of 1881, also is shown.
in its proper geological position. Tt begins in the strata almost imme-
diately under those in which the Ocean Grove well terminates, and
continues down through most of the erctaceous strata, and must have-
ended very near the underlying rock,

’
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that it is at the surface where the bed outcrops. With these particu-
lars given for the identification of the several strata, the deseription
of the successful boring of the Ocean Grove well may now follow.

ARTESIAN WELL AT OCEAN GROVE, MONMOUTH COUNTY.

This well is located at Ocean Grove, a well-known sea-side resort
in Monmouth county. It is a flowing well, yielding a daily supply
of 60,000 or 70,000 gallons of sparkling, pure and wholesome water.
It is the first deep well which has been bored into the water-bearing
cretaceous strata of New Jersey, and its success gives assurance that
all our sea-side resorts can obtain a like supply of water of unexcep-
tional quality by opening wells into these strata.

This well was bored for the Ocean Grove Association by Mr. H. C.
Safford, of Brooklyn, N. Y. The well, for about 50 feet down, was
lined with a six-inch iron tube, but from that on down to the depth
of 382 feet it was bored without tubing. The material in which the
well is bored is all earthy, and not rock, with a possible exception of
two layers, each a few inches in thickness, which the workmen thought
hard enough to be called stone. The boring was opened by raising
and dropping a heavy iron rod with a chisel or drill-pointed end.
When operating, the working up and down of this implement was
carried on till the material was cut up and loosened for a foot or two
down, when the rod would be withdrawn and a sand-pump put down
in its stead, which was worked in the same way until it was filled with
the loose material, when it was drawn up and emptied, and the drill put
down again and more of the material loosened, to be taken out by the
sand-pump, and so on till the water-bearing stratum was reached.

As the several strata were met, differences in the materials raised
were very plainly marked, but from the way in which the boring was
carried down without tubing, it was impossible to hinder some of the
earth from the higher strata from being mixed with that in the part
which was being worked, and so the changes could not be as sharply
defined in quality or depth as they could have been in a tubed well.
But from the records kept by the men who bored it, the following
statement, of the materials passed through, is prepared :

1R feet--8and and gravelly earth.

30 * Black clay, for 12 feet.
69 - “  and grains of green sand, 10 feet ; black clay, 34 feet.
82 * Lighter colored clay and grains of green sand.

NEW JERSEY GEOLOGICAL SURVEY
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92 feet—Light colored clay, 4 feet, and pure greensand grains.
102« b s “ 2 feet, and fine-grained stone, light colored
110 “  Clay, light colored, and plastic.
132« “ ash colored, and flaky,
146 « v b with fragments of light colored stone.
125 ¢  Light ash colored clay.
177 *  Darker ash colored clay.
185 “  Black clay, coarse and free from mica.

195 “ i miecaceouns.

210 - “ “ f fine.

229 i 113 13 . 1] it

241 ¢ “ e « course and rough,

268 ¢ Sand, compact and greenish.

280 “  Broken shells, fragments of Terebratule Harlani.
800 “  Grains of greensand and few shells,

303 % Dark greenish clay, compact.

Bog o« o« “o“ sandy.

337 1] 13 L3 11 13

360 “  Greensand and calcareous aarth.

382 “ % grains, open sand and Belemnitella mucronala.

397 Petrified stratum, 1 foot thick.
404 "  Clay, for the last 6 feet.
420  Open sand, for last 16 feet.

But little water was met until a depth of 382 feet was reached,
when the water rose to a height of 18 or 20 feet above the surface,
At this depth a four-inch tube was put in the well and properly set,
so as to hinder any loss by leakage around the tube, and also to shut out
any surface water that might otherwise find its way down the outside
of the tube,

When the tube was fixed in its place the drill was again put down,
the sand and carth was stirred for 38 feet further, and several cubic
yards of sand were taken out. The water, in this way, was much
increased in quantity, and it rose to a height of 28 feet above the
surface.

The water which flows from the well has a temperature of 60° Fahr.,,
is clear and colorless, and contains 8.5 cubic inches of carbonic acid per
gallon.  An analysis of the water, made by Prof. F. A. Wilber, shows
it to contain 8.19 grains of solid matter in one gallon (58,333 grains),
of which the following are the component parts:

2
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ANALYSIS.
Sodium ..o R R, . 0.274 grams.
Potassitm. i s e e e e e 0.510
Caleitm e e s e e e 1520
Magnesinm v veeienn, e anaes . 028 ¢
BIHCR e e e e aeeeerena reran e . 0682 ¢
Alumina and Oxide of Iron ..ccvvciieee civeeninnen, 0402
Chlorine.. N 0.449 ¢
Sulphurie Amd {SO ) veeerereran 1540
Oxygen in Caleinm bulph ................................ 0206
weooomu Carbuecrrciiniiires s e 0404
“ Magnesium Carb.covevicnnniinnnnl enea 0186 v
" “ Potassium Sulph v 0104 -
Carbonie Acid (C0,) in Cale. Carb wvcivnnnnnns e 1115 ¢
" H ' Mag. Carb........ beetbecieaens 0512 ¢
Tutal Solids founda..vein ceececneneaes - 8.189

These constituents are probably combined as—

Sodium Chloride.... . errrerer e 0.706 grama
Potassium Bulphaten e, 1.138
Sulphate of LIme e e eae iens 1728 ¢
Carbonate of Lime ..o, e, 2530 ¢

s Magnesta cooeeee cevninnenns PO | Xt 71 t I
Chloride of Magnesiom ...oocoiviiiiinrnrnnne.. 0089 ¥
FIICR L e e Cirrreeseraieans 0682
Aluming and Sexqui-oxide of Tronaniinn 0402 ¢

Total Bolids...ooiin i 8191 ¢

The amount of solid matter in the water is so small that it'is
properly classed as soft water, and the quantity of iron in it is so little
that it does not produce any discoloration.

As would naturally be expected, there is no organic matter in it,
and it is entirely free from contamination by surface impurities.

The depths at which the various geological strata were met in
horing this well, give proof of the regularity of the geological struc-
ture of the southern part of New Jersey. They show the occurrence
of the several beds of marl, with their intermediate beds of other mate-
rials, in the same order that they oceur at their outerop, which is some
10 or 15 miles farther to the northwest. They also yield the same
characteristic fossils—thus, the Belemnitella mucronate is found in
the Lower Marl bed here as well as in the surface marl pits, and the

NEW JERSEY GEOLOGICAL SURVEY
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Tercbratula Harluni, so peculiar and well marked a shell found in the
Middle Marl bed, is also found in its proper place in the marl in this
well.

The greater distance between the outerop of the Lower Marl bed
and its occurrence in the well has given an opportunity to determine
the dip of the strata with more accuracy than we have been able to
determine it heretofore. The longest outerop in the direction of the
dip which we had beretofore got was from Middletown to Red Bank,
a distance of 4} miles, and this gave the dip of 37 feet per mile, We
now have the whole distance from Middletown to the well, which is
14} miles, and the marl at the former place is 170 feet above tide-
water, and at the Jatter place it is 370 feet below the tide. This gives
a descent of 540 feet in 143 miles, which is 36.6 feet descent per mile.
And in the same way the Middle Marl bed is 305 feet above tide-
water at Big or Crawford’s Hill, and at the well, which is 16 miles
from it, the same marl bed is 280 feet below tide-water. This gives
an average dip of 37 feet per mile.

The upper layer of the Upper Marl bed was not marked, in boring
the well, with sufficient accuracy to determine its exact depth beneath
the surface, but all our observations hitherto have led us to the con-
clusion that it dips about 25 feet per mile towards the southeast.
And from lack of information to the contrary we have inferred that
the several beds of marl were parallel to each other, and that their dip
diminished in going towards the southeast. The well boring has
shown that the middle layer of the Upper Marl bed is much thicker
at that place than it is at its outerop, and that the upper and middle
layers of the Upper Marl bed are not conformable to the lower layer
of that bed or to the other marl beds. The Lower and Middle Marl
beds belong to the Cretaceous Age, while the upper layer of the Upper
Marl bed is of the Eocene Age. And the two beds are unconforma-
ble, as has been found to be the case generally in other countries.

In our report for 1882 we gave the depth at which water-bearing
strata might be expected to occur, at varions distances to the southeast,
from the outcrop of the marl beds, and recommended the sinking
artesian wells.  The result of this boring is to show that the water-
bearing stratum which supplies Ocean Grove is a bed of open sand,
which we have formerly described as Sand Marl and which is imme-
diately under the Lower Marl bed. It is about 20 feet lower than
we hoped to find the water. ‘

NEW JERSEY GEOLOGICAL SURVEY
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As the Lower Marl bed dips 37 feet per mile, while our caleula-
tions were for a dip of only 25 feet per mile, which is the dip of the
Upper Marl bed, the well is deeper than we calculated for, and should
the dip of the Middle and Lower Marl beds continue the same as they
have thus far proved to be, and the same water-bearing stratum has
to be reached, then wells will be decper than was caleulated for last
year. But the character of the strata of sand and mar} found in the
boring is so well marked, and so completely like that at the surface, that
they give strong encouragement of their continuance to distances still
farther away from their outcrop, and a reasonable expectation that
they will yield water for the supply of all the towns and villages
along the sea-side.

ARTESIAN WELL AT ASBURY PARK.

Since the completion of the well at Ocean Grove, Mr. Uriah White,
of Asbury Park, has sunk an artesian well at that place, and, at the
date of this report, it is just down, and is sending up a fine flow of
pure water, The well is located on Mr. White’s lot, about 300 feet
from the depot, and 3,276 feet northeast from the Occan Grove well.
This distance, however, is oblique to the line of dip, and by making
proper allowance for this oblique measurement it is found that it is
only 2,316 feet farther up on the sloping stratum than the former
well i, As the dip of the stratum is near 37 feet per mile, the well
at Asbury Park should not be as deep as that at Ocean Grove by 16
feet ; and, further, as the ground at the latter is four feet higher than
at the thrmer, it follows the measurements taken from the surface at
Asbury Park well should be 20 feet less than those at the Ocean
Beach well.

The well at Asbury Park is lined with an eight-inch wrought iron
pipe to the depth of 372 feet, and is bored 21 feet in the earth beyond
the tubing,

The same quality of materials was passed as in the first well. The
laver of shells containing Terebratule Harlani was reached at the
depth of 270 feet, and continued seven feet with a considerable body
of greensand marl under it. At 365 feet sand was met with frag-
ments of Belewnitelle mucronata, Exogyra costata, Gryphea convera
and Ustrea faleata.

At 378 feet the sand was very solid, and continued with three feet
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of very hard material and then about 10 feet of very loose sand almost
like beach sand.

This second well gives a confirmation of the continuity of the
water-bearing stratum, and it is hoped will lead to the boring of
many more along the shore, The value of a supply of pure water
such as these wells afford can hardly be over-estimated, and its sani-
tary benefits will lend another attraction to numerous health resorts
along our sea-shore. The water is absolutely free from contamination
with organic matters, it is soft enough for laundry purposes, and trial
proves that the minute quantity of iron in it cannot be seen in the
clothes washed in it, any more than it can in the pure and limpid
water which flows from the wells.

NEW JERSEY GEOLOGICAL SURVEY
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IV.
THE RED SANDSTONE AND TRAP-ROCKS.

The report of last year contained a good deal of matter upon these
rocks, and the subject might, perhaps, be left to some future and con-
cluding report.  But there are so many perplexing questions connected
with the geological origin and condition of these rocks, that it becomes
profitable to us to inform intelligent observers of the condition of the
work, and to ask their co-operation in collecting and digesting the
facts which may help to bring a correct solution of the difficult ques-
tion=.

During the year, Prof. W. M. Davis, of Cambridge, Mass., has
published a paper “ On the Relations of the Triassic Traps and Sand-
stones af the Eastern United States,” in which he has given a list
of 67 writers who have prepared papers on the subject, and Irag given
a resume of’ the conclusions reached by many of them. e has also
given his views as to the time of the origin of the trap-rocks, consid-
ering that while some of the mountain ridges of trap are manifestly
intrusive, and have forced their way up between the layers of red
sandstone, that others were overflows; that is, that they were poured
out upon the surface of the red sandstone while it was in proeess of
depasition, and that after this overflow of trap other layers of sand-
stone were deposited upon the cooled surface of the trap.  He consid-
ers the Bergen Hill and Palisade range of trap to be clearly intrusive,
but is doubtful in regard to the first and second ranges of the Wat-
chung mountain, and is inclined to consider them overflows. He
thinks that in intrusive traps the sandstone and shale rocks are
changed, % baked,” as it were, by the heat of the melted trap, while
in uverflows the upper surface of the trap, from cooling in the open
air and without pressure, is light and full of amydaloidal cavities, and
where any sandstone or shale overlies it thesc overlying rocks show
no signs of having been heated or in any way changed.
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Our own observations lead us to the conclusion that the trappean
tocks, whether in the form of dikes or of mountain ridges, are all of a
later age than the red sandstone and shales in which they occur, and that
they were intruded after these sedimentary rocks had been elevated to
their present inclined position.

The trap-rocks, when found in the long mountain ridges, have the
appearance of great sheets or layers of trap interposed between the
beds of sandstone. They are not, however, exactly true to the beds
of sandstone, but in some instances they vary from the lines of bed-
ding, splitting the layers a little higher or a little lower, as the case
may be, and this is the strongest and plainest evidence of their intru-
sive origin. When the Triassic rock, in contact with the trap, is a
pure sandstone, it does not show any marked change in color or
appearance from its nearness to the melted rock. The Haledon quarry,
of which a view is here given, has the trap in contact with the sand-
stone, and yet the sandstone is unchanged. The rock in the quarries
at Paterson also is not materially changed. At Little Falls the
sandstone i seen close under the trap, and even in the shaly heds is
unaltered. And at many points in the First and Second ridges of
the Watchung mountains the sandstone can be found apparently
unchanged, and near the trap.  But when the Triassic rock is a shale
it shows decided changes by the action of the heated trap. That near
Davison’s Mill, on Lawrence’s brook, six miles southwest of New
Brunswick, has changed to a hard, black, smooth-grained and flinty
slate. That near Griggstown copper mine has changed in color to a
dull gray with a slight crimson tint, and in structure it is somewhat
harder, and numerous spherical nodules of about the size of peas are
developed in it; these nodules when broken across huving the appear-
ance of fine crystals of hornblende, radiating from the center, At
lambertville, on the Delaware, a portion of the shale has been changed
in color so much as to show only the faintest tinge of its original red
color, and in substance it is much harder and has developed in it
numerous nodules of epidote, which are radiated in structure and from
an inch to two inches in diameter. Near the same place, but in a dif-
ferent stratum, the shale has become of a light slate color, and crystals
of black tourmaline in great numbers have been formed in it. These
erystals are very short, being generally not more than a sixteenth of

- an inch in length, though they are from an eighth to a half inch in

diameter, and with perfect terminal faces. At Weehawken, near the
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Erie coal depot, where the trap has burst up through the layers of
shale, the latter has been changed to a hard, faintly reddish rock of
fine grain, and one very little changed by atmospheric influences.
Bowlders which have been torn from it are mixed in with the trap
bowlders from the hill, and are seattered over some of the vacant lots
back of Jersey City. On the western face of the Palisade range, on
the road from Alpine to Closter, the red shale has become hard and
flinty without undergoing very much change in color, perhaps a little
darker than its usual color when in its ordinary soft state. There is
also an exposnre of altered rock at the station Homestead on the
Northern Railroad of New Jersey. The shale on almost the whole
of the northwest slope of Sourland mountain is changed in color and
hardness, so as to be recognized as indurated shale. On the northeast-
ern slope of the First Watchung mountain, and about two miles
southeast of the village of Pluckamin, the altered rock is also to be
seen. It is also seen at the old Field copper mine, near the northwest
foot of the same mountain. There is another locality still farther
northeast, on the northwest slope of the sanme mountain, about o mile
northeast from the gorge through the mountain back of Plainfield.
The altered rock here has taken on a somewhat different appenrance.
There are some thin beds in it here which are calcareous, and the
changed rock hax put on something like the appearance of & marble
approaching a serpentine—a singular and very variable rock.

In the old copper mines at Belleville the shale is indurated and the
sandstone much whitened by the large tabular masses of trap which
have been intruded between the layers of Triassic rock.

The oceurrence of amydaloidal or cellular trap is not decisive. It
is evidence that there has not been much pressure upon the rock to
solidify it, but in some cases it is also plain that such rocks are very
near the original surface where the trap had risen entirely through the

Nore.—The view at Haledon quarry shows the bedded sandstone
in the foreground, and at the bottom and above it the wall of trap-
rock rising to the surface of the ground. On the right-hand side,
and in line with the derrick, the sandstone is split up into thin, rec-
tangular plates by vertical joints at right angles to the plane of bed-
ding. A fault of about four feet traverses the rock in this direction,
but is not so well exhibited here as on the extreme left and beyond
limit of our view.
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sandstone to the open air, and it may have been so in the other cases.
In the First of the Watchung mountains, while there is much cellu-
lar trap near the top of the mountain, there are highly altered or
baked shales on the northwest slope, near the base of the mount, of
which three cases have been already cited. The singular curved form
of almost all the trap-ridges, with their convex sides towards the
southeast, is such as would be expected from a vertical force pressing
against an inclined stratum of rock. It is remarkable that in the
New England Triassic, where the strata dip towards the southenst,
that there the curved form of the trap-ridges, which is quite as marked
as in ours, is 50 as to present their convex sides towards the northwest.
But many more facts are desirable before any theory will be absolutely
proved.

The Triassic rocks have not been subjected to the powerful disturb-
ing agencies which have bent or folded the strata of the older rocks.
They are found fractured in many places, and a few faults of limited
extent have been detected. The rock is so uniform in color and
structure, and wherever exposed it is so rapidly disintegrated that
faults in it are not easily detected, or easily traced when they are
detected. They would furnish the simplest explanation of some of the
peculiarities of the formation if they could be traced out, and much
labor has been expended in the search for them, but with only mod-
erate success. The accompanying view in a quarry at Haledon shows
a fault of five or six feet, and the remarkable breaking up of the
thick beds of sandstone by numerous vertical fractures or intermediate
joints. Another fault in the red sandstone at the end of Garrett Rock,
near Paterson, is very plain, and has been described by Mr, Davis, of
Cambridge, this year. A fault in the sandstone at the Belleville quarries
was figured in our report last year, and one in N, Y. & Greenwood
Lake Railroad cut, at Arlington, was described in the report of 1882,

In the shallow rock cuts on the Easton and Amboy Railroad, near
Sidney Church, in Hunterdon county, there are considerable disturb-
ances in the strata and more curved layers than we have seen exposed
anywhere else in the State.

The hypothesis was suggested in last year’s report, that after the
“ deposition on a very uneven bottom, the underlying rock has been
disturbed by a number of axes of elevation, or else of great faults,
which have crossed the formation obliguely, but in a direction much
nearer north and south than the general trend of the formation.”
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The occurrence of the long outcrop of Silurian limestone in the
middle of the Triassic rocks at New Hope, opposite to Lambertville,
on the Delaware, was cited as favoring this view ; and the occurrence
of the coarse, light-colored sandstones in a portion of Hunterdon
county, and in range with the limestone, was further ecited, with the
fiaet that these sandstones are almost identical with those bordering
the limestone in Pennsylvania, and those bordering the gneiss rocks
near Trenton. A considerable tract of country in the valley of the
Raritan has the sandstone dipping casterly, also as if conformable to
some axis nearly north and south. Prof. J. D. Dana, in the American
Journal of Sefence, in remarking upon this hypothesis, considers it to
need more facts before it can be received as settled truth. And they
are undoubtedly needed before it can be accepted as correct.

Mr. Nelson H. Darton, a chemist and geologist, from New York
vity, has heen devoting much labor to some of the questions connected
with the trap aod sandstone, especially that of the Palisade range.
His pupers in the New York Academy of Science, as well as his
lutters to the Survey, are very instructive aud suggestive.

As new exposures of the rocks are made in railroad cuts, mining
explorations, or other works, we are looking for other evidence of
taults, and trom them of answers to the questions which now trouble
L=,

Tiwse points are given even in this incomplete and unsatisfactory
form, with the hope of awakening interest and inquiry among those
living on the debatable ground, and getting a larger number of per-
sons obeerving and recording facts. It is in this way that we may
reasonably hope to more quickly secure needed information.

NEW JERSEY GEOLOGICAL SURVEY



THE STATE GEOLOGIST. 27

V.
ARCHAEAN ROCKS AND IRON ORE.

GEOGRAPHICAL EXTENT AND SURFACE FEATURES,

The Archaean rocks outcrop in the mountainous region of the
northern part of New Jersey. The same mountain range is known
in New York as the Highlands; and it is crossed by the Hudson river
between Fishkill and Peekskill, and by the Delaware between Marble
mountain and Johnson’s Ferry. For convenience, the name of High-
lands is here retained for the New Jersey portion of the chain. It
runs southwest into P’ennsylvania, and there goes by the name of the
South mountain. Its breadth on the New York line ts 22 miles; on
the Delaware, 10 miles; and its length about 60 miles. The area of
the whole belt, with the included beds of limestone, slate and sand-
stone of newer formations, is about 900 square miles; that of the
Archaean rocks proper is estimated at 770 miles. The range consists
of many ridges which are in part separated by deep valleys and in
part coalesce, forming plateaus or table lands of small extent. Some
of the includerd valleys are quite as deep as the red sandstone plain on
the south and the Kittatinny valley on the north and west. The
ridges stand in a sort of en échelon position, one sinking down and
another rising up aund succeeding it. And these ridges trend more
nearly north and south than the course of the range as a whole. The
valleys which separate them, when followed, are found to open out
into the country on the northwest and to the southeast. The valley
of the Ramapo river in New York; that of the Wanaque creck in
Passaic county; German valley; the valley of West Milford and
Greenwood lake; the Vernon valley ; the valley of the Wallkill ; the
Musconetcong ; the Pohatcong and the Pequest valleys arc all illus-
trations of these peculiar features. Of the ridges in this range, the
most prominent are the Ramapo mountain, Trowbridge aud Watnong
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mountains on the southeast border ; Wawayanda and Hamburg moun-
tains, Schoolev’s mountain and Musconetcong mountain in the central
part ; and Pochuck mountain, Pimple hills, Jenny Jump mountain,
Seott’s mountain and Marble mountain on the northwest side. There
are many others of equal elevation, but not so long nor so prominent
in the scenery of the region and which lack names excepting such as
are of execedingly loenl nature.

A characteristic feature is the absence of what might be termed
Alpine structure or scenery.  There are no prominent peaks or cones.
The ridges are even-topped for long distances, and the average eleva-
tion is uniform over wide areas. Looking at the crests alone and
imagining  the vallevs and depressions filled, the surface would
approximate to a plane gently inclined toward the southeast and
toward the southwest.  The descent or dip to the southeast would be
greater than that to the southwest. The mean altitude of the ridges
on the southeast border, of the crest line of the Ramapo belt, is, in
round numbers, 1,100 feet at the northeast and 800 feet at the south-
west, a slope toward the southwest at a rate of about 12 feet per mile.
Louking at the northwest erest line of the Musconetcong belt and west
of the center of the Highlands, the altitude ranges from 1,400 feet in
the Wawayanda mountain, at the northeast, to 900 feet in the Mus-
conetcony mountain, near the Delaware river, equivalent to a descent
of 10 feet per mile. The differences between the heights of this crest
line and that of the southeast border would give various rates of
deseent, from 20 to 35 feet per mile. The crest line in the northwest,
passing through ochuck mountain, Pimple hills, Jenny Jump moun-
tain, Ragwed ridge and Marble mountain, does not show a uniform
descent to the southwest, as the elevations of Pochuck, Pimple hills
and Jenny Jump are each on an average from 1,000 to 1,100 fect.
Ragged ridge declines to 800 feet and Marble mountain to about 700
feet. It may be noted that these figures of descent to the southeast
horder from the northwest-central parts of the Highlands are little
less than the rate for the Cretaceous and Eocene beds in the southeast
and southern parts of the State. Reference to the forthcoming topo-
graphical sheetx, Nos. 3 and 4 of the new atlas of the State, will show
how remarkably even-topped these ridges of the Highlands are, and
enable the reader to construct for himself the plateau indicated here
by these crest lines. The steeper southeast slopes are also apparent
on studying the topographical maps. This feature is more fully
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referred to in the discussion on geological structure. The existence
of plateaus or table lands also is demonstrated by the contour lines of
the topographical survey. The more prominent and larger of these
high levels are, the country south of Dover and cast of German Val-
ley, Schooley’s mountain range, Scott’s mountain and the country
from Take Hopatcong, extending northeast through Sussex and Pas-
saic counties to the State line. - They afe not to be understood as
level, but as diversified by the ridges which rise from 100 to 300 feet
above the deepest depressions, the latter being 400 to 600 feet above
the adjacent valleys and plain country. Once upon them the so-called
mountains disappear and sink into hills, whereas, when viewed from
the valleys, the plateau or table land rises up as a mountain. And
hence the origin of many of the names by which the various ridges are
known. Near the valleys the apparently lofty ridges are designated
as mountains ; in the ridges, away from the valleys and outside plain
country, names are often wanting for even the highest crests, as they
are called hills.

. The highest point in the Highlands of New Jersey is near the Wil-
liams mine and two and a half miles due south of Vernon, Sussex
county. Its height above the ocean is 1,496 feet. Another point of
about the same elevation—or a few inches only, lower—is near Sand
pond, and two miles southeast of MeAfee valley, Both points are in
the Wawayanda-Hamburg range. The greatest depression in the
range is where the Delaware river crosses it, from Marbie mountain,
vorth of Phillipsburg, to Holland station. The ordinary level in the
river at Marble mountain is 167 feet. The Central Railroad of New
Jersey and the Warren Railroad cross it in a gap of 637 feei. The
Morris Canal sminmit and the Delaware, Lackawanna and Western
Railroad is 916 feet. The highest point on the line of the New York,
Susquehanna and Western Railroad is.1,032 feet. The New York,
Lake Erie and Western Railroad crosses the Highlands a few miles
north of the New Jersey boundary, and its summit is 514 feet. And,
lastly, it should be stated that the Hudson is a tidal channel eut
through the whole range.

A characteristic feature of the topography in the northeast portion
of the New Jersey Highlands is the inequalities in the slopes of the
subordinate ridges descending to the northeast and the southwest.
The former are long and gentle, while the latter are short and steep.
This peculiarity in the surface is exhibited by diagrammatic sections
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of typical hills and regions shown in a figure on a succeeding page of
this report.  The study of the maps will enable the reader to find
many examples in addition to those there illustrated.

The surface of the Highlands is partly explained by its structure
aund partly by the fact of the glacial drift, which covers more or less
of the ridges and fills muny of the depressions and valleys deeply.
The southern limit of the ‘sreat continental terminal moraine was de-
seribed in the unoual reports for 18771881, In the latter report,
potes deseribing the surface accumulations of this drift were given,
In general, it may be said that, north of the terminal moraine, the out-
cropping ledges of rock are in nearly all cases hard, firm and rounded
or polislied by glacial action.  The aggregate area of exposed rock sur-
fuce is large, ax outerops are numerous in all parts.  In the hollows and
Jower parts of the distriet the drift and the alluvial accumulations of
carths and sandy clavs, washed from the hills, and peaty growths con-
vea] the rocks. This part of the Highlands is remarkable for its
numerons Jakes amd ponds, all of which owe their origin to drift or
to glacial ageney.  The country south of the terminal moraine has no
lakes in it; and the pouds are small and nearly all of them are arti-
ficial reservoirs of water, The Highlands south of this moraine
limit are distinguished by the disintegrated and weathered condition
of the gneissic outerops,  There are exceptional localities where the
rocks are hard, but not altogether unaltered. Generally, the weather-
ing ot alteration can be observed to a considerable depth. In some
of the mines the rock is friable, and can be broken up by a pick at a
depth of over 1010 feet beneath the surface. Alterations to depths of
ten to thirty feet are common. The surface carth is not the mixed
debris of distant ledges and formations, but the material from the
rock thus di<integrated and fallen to pieces. In places, local washes
or drainage of stopes has apparently mixed the materials to some
extent.  As n consequence of this weathered condition of the rocks
near the surtice, the country south of the glacial drift line is marked
by its adaptation to purposes of tillage, and the area in farms and
utider cultivation is much greater, proportionately to the whole sur-
face, than it is porth of the terminal moraine, where the numerous
leddges and the bowlders of the surface make neat tillage almost impos-
sible without much labor and expense in their removal. Another
nurked distinetion is in the more regular and uniform slopes in the
driftless parts of the Highlands. The slopes are dip-slopes, or the
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natural slopes resulting from drainage which has been determined by
the structure. In the glacial drift-covered areas the slopes may be
very irregular, and the drainage bhas been modified greatly by this
drift.

In the Highlands there are some outerops of rocks newer than the
gneisses, granites and other crystalline rocks, which attain elevations
and make ridges equal to those which may be properly classed as
parts of the Highland range. In some of the valleys, the slate
ridges are prominent features of the surface. But the most prominent
are the Bearfort or Rough mountain, Kanouse mountain, Copperas
mountain and Green Pond mountain. These ridges constitute a belt
which extends from the New York line southwest to Succasunna
Plains. They are very rocky, and have steep slopes; and they are
of about the same height as the gneiss on each side of them. They
are recognized in the landscape as wanting the softer and more
rounded lines of the gneissic ridges, and are also distinguished by
their more scanty tree covering and absence of any signs of tillage or
farming lands. They do not properly belong to the Highlands of
the Archaean age, as their strata lie uncomformably upon the tilted
gneisses; and the latter were thus upraised and folded long before
these sandstones, siliccous conglomerates and arenaceous shales were
deposited. Later changes of level and glacial action have been com-
mon to both of them and the older strata on which they repose. |

For complete illustration of the various features of the surface con-
figuration, reference must be made to the topographical maps of the
Survey, which now cover all of the Highlands.

ROCKS,

The rocks which make up the Archacan Highlands of New Jersey
are metamorphic or ecrystalline. They include granite, syenite,
gneiss in its several varieties, crystalline limestone and magnetite.
Besides these more commop rocks, there are other species of limited
extent and rare occurrence. Mica-schist, hydromica-schist or slate,
hornblende-schist and serpentine are among the species more rarely
scen. Two varieties of gueiss constitute a large part of the whole
area of onterop. They are the feldspathic, and the hornblendie or
sycnite-gneiss. The rocks are generally plainly erystalline in strue-
ture, varying from coarse to fine, according to the size of the com-
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ponent minerals,  Aphanitic, or microscopic structure, in which the
minerals canvot be determined without the aid of the microscope, is
rare.  The minerals are often arranged in parallel lines or thin layers,
and the mass sometimes has a laminated structure due to this arrange-
ment. In some cases it is the clue to the stratification where the bed-
ding planes ure indistinct or wanting through masses of counsiderable
thickness. The feldspathic gneiss is marked by the feldspar, its
wost abundant or predominating mineral.  Orthoclase, or the potash
feldspar, is the common mineral species, with oligoclase and albite as
aceessory species.  And according to the nature of this constitueut,
the rock varies in appearance, texture and firmness. The great
degree of disintegration and decay in places is owing to the oligoclase
in the mass, The quartz is in the form of flattened grains up to half
an inch in length ; of white or bluish white shade, and translucent to
opaque. Mica is rarely altogether wanting, though often in small
quantity. It is often found in very thin layers or laminee, and makes
the stone split readily in the plane of these micaceous layers. Gener-
ally it i in scattering thin scales, and altogether subordinate to the
teldspar-quartz mass. It approaches the species of granulite, but
duees not yuite answer to it, as the mica is present in more than traces.
This variety of gneiss weathers in its outcrop, and produces n gray,
zrayish white and quartzose or sandy soil of a somewhat open and
orpus nature, which is characterized by its forest growth of chestnut
timber,

The hornblendie gneiss, or syenite-gneiss, is not so common as the
teldspathic variety. In it the hornblende appears as the principal
mineral constituent, and gives character to the rock. Feldspar is
al<o present, hut the quartz and micas are subordinate in quantity.
There are many gradations ; and a common type rock is that wherein
the hornblende and a dark-colored mica predominate, while the feld-
spar i in seattering erystalline grains and guartz almost altogether
wanting,  This variety grades by the accession of hornblende into a
hornblende-schist or hornblende rock, and by the mica coming in to
replace the hornblende into mica-schist.  These hornblendic varieties
of ymeis~ are generally dark colored and finer crystalline than the
teldspathic guneiss.  They also weather, and, by their decomposition,
produce the dark-red to brown soils so often observed in the High-
lands. It is not =0 sandy and open, but more clayey and closer than
the feldspathic soils. Its forest covering is more of a mixed charac-
ter, Oaks tlourish with the chestnut, or the latter is not common.
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Granite and syenite form dykes in places as well as veins which
traverse the bedded gneisses. Trappean rocks also occur at a few
localities in narrow dikes, but their lithological properties have not
been studied.

White crystalline limestone forms outcrops over long belts in the
northwest part of the Highland range, particularly in the Vernon
valley, and thence southwest to Sparta. It is found at isolated points
in the southeast or Ramapo belt also, and there it is associated with
serpentine, 'The limestone of the northwest or Pequest belt is seen
at several localities stratified with the gneisses conformably. In
structure, this rock varies greatly from fine grained, or amorphous, to
coarse crystalline. In color, also, it ranges from white to flesh-red,
pink, variegated and black, or very dark color. Its chemical composi-
tion is-that of pure carbonate of lime, but varying to dolomite or
magunesian.

The division of these Archaean rock outcrops into belts or groups,
according to their specific characters, has been attempted, but thus
far without complete success. Following the analogy of the newer
formations, it ought to be possible to define the limits of well-marked
varieties and describe their outcrop, The division following the
feldspathic and hornblendic varieties appears possible, as their out-
crops are so easily recognized by the rock, soil, structure and even
flora. Many lines have been followed in hope of detecting some
order in the succession or alternation of these more common varieties
of rock. The results of these observations in the field may be gener-
alized as follows:

1. The feldspathic gneiss, in thick beds generally, predominates in
southenstern and central parts of the Highland range.

2. The hornblendic or syenite-gneiss is conspicuous in the north-
west belt of the formation, particularly in the central cores and lusher

parts of its ridges.

3. The gray, feldspathic variety appears more prominently upon
the flanks and at the base of these ridges.

4. The hornblendic and the micaceous gneisses are often found
accompanying the magnetic iron ore beds, and more commonly on the
southcast or hanging-wall side of the ore, the foot-wall rock being of
gray goeiss quite as often as of the darker-colored, hornblendic and
micaceous gneisses.

The former provisional division of the Highlands into the four

3
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belts, running from northeast to southwest, is retained on account of’
convenience for reference. They are known as the Ramapo, at the
southeast ; then the Passaic next, to the northwest; then the Mus-
coneteong, and, lastly, the Pequest. Their boundaries have becn
deseribed in previous reports of the Survey.

A complete lithological examination of the rocks already collected
and additional field studies, aided by the new topographical maps,
will no doubt lead to some better and natural division and confirm.
some of the positions here indicated.

MAGNETITE, MAGNETIC TRON ORE.

Magnetic iren ore ocenrs in beds conformably to the gueissic rocks,.
and, therefure, it is placed in a description of the rocks of the Arch-
aean formation of our Highlands. It may be made up of magnetite
alone, but when found to any extent as a bed: of workable size, it con-
sists of magnetite mixed with feldspars, quartz, hornblende, augite,
micas, garnet, caleite, pyrite, apatite, or more rarely with other min-
erals, Some one or more of the above-mentioned minerals are always
present and more or less affect its richness and quality. Magnetite
may be said to be distinguished by its being attracted by the magnet,
black streak, black powder when crushed, and its octahedral form of
crystallization.  Its specifie gravity ranges from 4.9 to 5.2, and hard-
ness is nearly equal to that of ordinary feldspar. Its composition is
72.4 per cent. of metallic iron and 27.6 per cent. of oxygen, Hence the-
richest ore eannot yield more than this percentage of metal. The ore
often has a granular structure owing to the blending of its crystalline
components, and, as these vary in size, it is said to be coarse granular-
or fine-grained to massive. Maguetite occurs also as a constituent
mineral of the gneissic and syenitic rocks in many localities in the
Highlands, In fact, it is found in all the varieties of our crystalline
rocks, though not so generally diffused as to give character to the
species, It is to be regarded as an accessory, and not as an essential
constituent, It does, however, in some cases replace some one of the
ordinary or common constituents. When this replacement by mag-
netite is sufficient to raise the 'percentage of metallic iron to the limit
where its extraction becomes possible at a profit, the rock may be con-
gidered as an ore. As this limit is not sharply defined, but is shifting
from time to time, according to the demands of the market, cost of”
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extraction and other industrial factors, the same bed may be viewed
as a rock or as an ore at different periods. From the geological stand-
point all are rocks. It has happened again and again that rocks con-
taining less than one-half of the volume of magnetite have been
worked as ores.  And in some instances highly ferruginous minerals
with the magnetite have also contributed to enrich the mass and so
increase the iron as to allow of its being worked as an ore. The line
of demarcation between ore and rock, is, therefore, not fixed. Prac-
tically, only the strata wherein magnetite is the predominant mineral
should be ranked as ores of iren; those in which it is subordinate in
quantity, or an accessory constituent, must be placed in the list of
rocks as distinguished from ores in an economical point of view.

In following the magnetic iron ore beds, the replacement of mag-
netite by the common gneissic minerals, quartz, feldspar, hornblende
or mica, is often observed. In frequency of occurrence the replace-
ment by some of the hornblendic varieties of rock is first, the felds-
pathic gneisses rarely appearing in this way, This replacement may
be by degrees, and the ore grade into rock or it may be a sharp change
from one to the other. And in rare oceurrences the rock thus coming
in place of the ore contains no apparent traces of magnetite. In prac-
tical operations of mining, the ore is sometimes said to be “ cut out by
rock.” Careful examinations of such localities have frequently proved
a replacement, the stratification being continuous and undisturbed.
Generally the ore is found to become lean gradually and at last to be
no longer workable. The beds continue carrying a considerable per-
centage of magnetite with their other constituents. This gradation
from ore to rock is traceable not only in the same bed, or on the line
of strike, but also from bed to bed, and in many cases the walls con-
tain more or less magnetite, In fact, the beds which are left as walls
may at another time be removed and smelted for the iron they contain.
In far the greater number of mines, however, there are clear, well-
defined rock walls which limit the ore and the mining operations.  So,
too, the ore beds more often thin out in pinches and do not grade into
rock when followed for great distances.

As already described, the magnetic iron ore beds partake with the
asgociated gneissic strata of all the essential and accidental features or
elements belonging to stratified rocks. They possess dip, strike and
pitch and are folded, fauited and pinched as other rocks about them,
Lamination, clearage and jointing are also observed, though much
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more rarely, IHence, when viewed in connection with the associated
stratified rocks the conclusion is unavoidable that they were deposited
as sediments and are of the same age with them.

At a glance it might be supposed that the ore beds differed from
the rocks about them, in their much more limited outcrops and extent.
So far as the total thickness of the gneissic strata are concerned the
comparative size of the ore beds becomes almost insignificant.  But it
should be remembered that in this series of crystalline rocks there
are many varieties which differ greatly from one another and the
unbroken or continnous succession of strata having the same composi-
tion can nowhere be observed for a long distance or over wide areas
of outerops.  Again, nearly all of our larger mines continue to work
upon the same apparently inexhaustible vein or ore beds. At Hiber-
nia, for example, the total length opened is over a mile long. The
long lines from Irondale to Mount Hope may yet be proved to be
parts of one formerly continuous sheet of ore, greatly disturbed by
faults and pinches. The Chester mines also appear to be upon a
well-defined and characteristie range, or, perhaps, narrow belt of ore
and ore-hearing beds interstratified with the ore, Hurdtown shows a
shoot already followed nearly a half a mile. Rock strata having uni-
form characters and of equal extent cannot be said to be much more
common.

The stratified or bedded structure is not, however, in many locali-
ties so apparent and in some mines it is not easily recognized.
Instead of the ordinary features of stratification, irregularity is con-
spicuous and the ore bodies are of so irregular shapes as to be consid-
ered by some observers and miners as veins or huge dikes of ore,
eutirely distinct from the enclosing rock masses. They soraetimes
approach in shape the form of ore bodies, which in the West are
konown as chimneys. But the old notion that all ores come up from
the depths of the earth and through fissures and between rent strata
of rock, has obtained so firm a hold of practical miners that they are
regarded as veins and not as beds. In these cases the original bedded
structure has been almost obliterated by the subsequent changes it has
undergone, In deference to popular usage the term wvein is retained
in many places in the descriptions of mines and of ore localities, but
it is to be understood as denoting a bed of ore, and not, strictly speak-
ing, a vein,

Magnetite occurs in unstratified rocks also. It is a constituent of
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huge granitic and syenitic rock outcrops and dikes; and, in a few
localities, it has been found to be in quantity sufficient to make min-
ing profitable. They have been deseribed in previous reports in con-
nection with notes of wmines and ore localities, and reference may be
had to them. Magnetite may, therefore, be regarded as one of the
ordinary constituents of both stratified and massive rocks of the High-
lands. When it predominates in the composition of the mass to the
exclusion of other minerals almost entirely, it becomes an ore. And
it may oceur in the form of a dike or massive rock, or in beds, inter-
stratified with the gneissic rocks. It is an integral member of the
Archaean rock series, whose history covers that of the magnetic iron
ores as well as those of its assoclated rock species, And hence the
great importance of studying not only the composition but also the
structure of the whole formation in order to discover the laws of
occurrence as they relate to iron ore and greissic strata alike.

GEQLOGICAL STRUCTURE,

The Archaean rocks embraced within the limits of the Highlands,
whose limits have been given in a preceding section, are, with the
exception of comparatively small outcrops of massive granite and
syenite, and lesser trappean dikes, all stratified.

For convenience of description, the varions forms and positions of
the strata, or what may be termed the elements of stratification, viz.,
dip, strike, piteh, folds, faults and pinches, are discussed under these
special heads. The dip and strike are considered essential features;
the pitch is common to this district ; but the folds, faults and pinches
are regarded as accidental, and not characteristic of the formatlon as a
unit.

Dip.—Stratified or bedded rocks, including ores which are in beds,
are rarely met with in a horizontal position. The original surfaces
upon which their material was laid down were probably more or less
sloping. And the subsequent uplifting and folding have, in nearly
all cases, tilted them at various angles with the horizon. Two
elements enter into the dip—first, the direction in which the bed is
inclined, or the line of greatest inclination ; and, second, the angle. of
the inclination or amount of the dip. The angle made by the:plane
of bedding with the horizon equals the amount. In our mining
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districts the dip is often spoken of as the “ underlay of the bed.”
When the strata are in a vertical position, or dip at an angle of 80°,
the direction is wanting.

Tu the Archaean rocks of our New Jersey Highlands the strata are
generally upturned at high angles, and, in many places, are seen
standing on edge. The prevailing direction of the dip is in the
sontheast quarter or quadrant.  Over wide areas, and on long section
lines crossing the strata, this general direction may be observed with
scarcely a ringle exception. The amount of the dip is also quite
constant at high or steep angles, ranging from 45° to 80°. The
numerous outerops, often of considerable extent, give opportunities
for ohserving the dip of the beds at the surface. The many railroad
cuttings also afford long and beautiful sections where the position of
the rocks is exposed to view. And lastly, the comparatively large
number of iron mines and exploring pits and shafts in search of ore
give excellent opportunities to study the structure at varying depths
beneath the surface. Notwithstanding the many points where observa-
tions upon the dip may be made, there are wide gaps and large areas
in ulf part= of the Highlands where they are not possible. North of
the terminal moraine line the glacial drift conceals, in many places
underneath thick deposits of earth, gravel and bowlders, the rock
surface or original outerop. In others, the accumulations of a more
recent agre, in the form of stratified sands, clays, shells, marl and
peat, hide the strata. Lakes and ponds in drift basins cover no incon-
siderable portion of the total area. South of the terminal moraine,
and, to a slight extent north of it also, the outcropping ledges have,
in very many localities, become so disintegrated that their stratifica-
tien is no longer apparent. The earth and soil covering resulting
from the disintegration of the rocks at the surface also conceals the
strata over very wide areas. And lastly, owing to the massive
character of the rock, the bedding lines often are not visible, and the
dip is made out by the structure of the rock in its mineral arrange-
ment. This mode of determination is not always certain in its
results, although so ofien it gives the only possible clew to the
position of the strata,  Of course, it must be evident that where the
beds are somewhat irregular or uneven, the dip is ascertainable only
through many observations and getting their average. The observa-
tions made in our Highlands in the course of the field work during
several seasons have bheen tabulated geographically, following the
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-order of the belts into which it is divided. Beginning at the south-
«cast, in the Ramapo belt, the observations are arranged from northeast
to southwest; then the Passaic, Musconeteong and Pequest belts follow
in order, and with their respective localities arranged in the same way.
The localities are found in the first column, then the direction, and
last, the amount or angle of the dip. Where the strata are vertical
the strike is indicated. The bearings, as here given, are magnetic ;
and the initial letters for the quadrants are approximately 45° between
the cardinal points thus indicated, e g., S. E. 18 8. 45° E, N. W. is
N. 45° W. The abbreviation st. is used for steep, and it signifies
angles exceeding 456°, and, in most cases, from 60° upwards. In a
few instances, two angles and sometimes two directions are given
‘where there is such variation in a very limited space.

TABLE OF DIPS,
Ramapo Belt.

LOCALITY, DIRECTION, AMOUNT.

Ramapo mountain, top 8. 50°-55° E. 8o

" " western slope 4. 50°-60° E, 8p°
Freedomdale furnace S16e, [edges Bl v oo secn sesssssns 8., 557-60° E, 50°
N.Y. & Greenwood Lake R, R, cut, Wynokie Valley........... S E. Steep.
Rhelnsmith mine.. ... ..o ciiscim v sricssisss st e ts cevees senen N. W, 60°
Debow limesione qUAITY ..evmemesrreesessrerrns ~sereess srasensrnons seasasaes 8. E. Steep,
Beam lot, northeast of Bloomingdale.. . iiinsiiiisani e 4 E.S.E. 60°
Ryerson’s quarry, Bloomingdale.... 8.45° E. 500-60°
«01d forge dam, " 8.85° K. Steep,
N. Y., Susquehanna & Western R. R. cut, near Bloemingdale, S8.30°E. 0P
N lcomingdats s e B Rom A mle et o} mam 65°
-One mile northeast of Pompton CHUECH ceeeve seceen cecan e rars e N.W, 809
Ridge northeast of Pompton 5tation. . eceees srane cececneerecnvaenne N.55% W, 80°
Near BDOVE 1I0CRIEY..covvemie ettt e e mraen e s smesmse et Strike N. E, Vertical,

" “  asecond point of observation. ... 8. E. 8OO
Near Slater's AAm, POMPLON, i cereesrsrarare smeesesrmmte sausinsnnssnsss S 65 E. 60°-65°
K.Y, Susquehanna & Western R, R, cut, near Pompton...... B.65° E. [
Neat last-named station... S.40°E, 600-70°
West of Pompton, on N. Y., 8. & W. R.R. line..... 8. 36°-40° E. 65¢
De Bow mine, near POmMpPON.. ... crararsnersssssasannronnies ras monse 8E |
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TABLE OF DIPS—Continued.
Ramapo Belt—Continued.

LOCALITY, ‘ DIRECTION. AMOUNT.
1
Brown place, near Pompton PIalnB,. ... veer e rrsesnser ionnssan i 8 E. 0¢
Eayhart Mine .. ..o ot e e oo | N.ow, 65°
Vreeland  ....ouiciirisersiionennisissinn s s s entsarinss saees | 8. E e
Turkey Mountain limestone QUATTY...cmuiiimiis e cvrrarees { ! N.*\ébgg'w_ gggg‘p’.
Near White Hall, corner of road to Turkey mountaln,,....... E.8. E. 809-839
North of Montville i iten s arvas sosemenee 8. E. Steep.
Asyium guarry, Morris Plains - 8.45° E, il
Morria Plains, west DOrder, .. cvsreis esinns ivncaceccr s s N.W, 809
Headley place, northeast of Morristown. . v invis enene N. W, Steep,
Morrisiown, rosd to BrookSide. .. e as EBE | ...
Mendham, on Morrlstown [OBMu s irerescaniseassansansacs sanere 8. Steep,
Connet MiNe. viivirrirrees vinseneerrerens ekbas e e b bmenaer pr s aener s nasres 8.W. 40°, nearly verlical.
Y — e
Pagssaic Belt.

Ringwood, Hewlitt mine. et bbbt s eaban b b baa bt 5. E. &ge

“ New or Wood miInC. e i ceie serans snnes 8. E. 880

" New Miller b ernisess sttt ppes et seorer eI biabes 8. E. 6@

" Petery e e eeebsas s 8. E 40°

# Blue M e s e e Strike N, E, Verticeal,

" Hard O VS I TURTUR, 8. E. 60°
Board MUDea. o i i s smemarmes ssamin e s s s S.E. 30°
Near D, Clsca's limestona quarry, West Milford township..... E.S. E, 400
Fast of Gould's quarry, near MACOPIN.....wmev viesecrrias senmesan E. 8 E. 15°
TOIHNRLOM TUIBE . oreeeeeressar resseseessssss omssssonsssssneeiss s S E. ne
Y i aatspanna & Western R R ow, lgmfles westof} | g Steep.
Hill, 1{ mile southeast 0f CHATIOtIEDULZ e verissesrorassesecas E. S E. 60°
Quarry, southeast of ChATIOUEDUTE v vereresersrinsscssssssaassson E.S. E. 55°
Stony Brook mountain, Pequannock toWnEhipe. e e urresrser 8, 60° E. 70°
West 0f 3t0n¥ Brook ¢hurCh. e inasssiniesinssiss smeres soneranes NW, Steep.
Brown's shaft, west of Boonton and Bloomingdale road ..... S. E. 70°
ROCKAWRY VAILEY MINEA. .. oceoeercrercnccrat serare cvivessvanss sasnrs snsusines 8, E, 50°-60°
Righter Mine Eeeeraeetvarsrnsinas svamas sranen N.W. Almost, vertical.
Pike’s Peak mine. rarssies e et et sre it 8, 65° E, 600
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« TABLE OF DIPS—Cohtinued.
Pasggaic Belt—Continued,
!
LOCALITY- DIRECTION. 1 AMOUNT,

Taylor mige Strike EN.E.; .

Esst slope of Lyonsviile ridge. E. 8. E. \ Modcrate.

At Lyonsville......vmmes i s sesessnmssssnes s ssssesssnessseress 8. E. Bteep,

West of Lyonsville, B. H..........cciuriinnnsvossms s ssrsnsnessensencrnans B, 80° E. Moderate,
Bplitrock Pond MIDe. ..o rrres vvearsrmrrs sensen sesns s ssssns sesmmsans 5. E Very steep.

- Or Cobb mine.........;omtientirsninisiesseims sssrs e smsnen B. E. T0P-78°

" furnaces, ledges in dam, ..o v cevenrses sereesnnes W.N. W, 60°-700 ,
Beach Glen mine, northeast Opening. o roresvsrrrnsens SR, N, W, Yery steep.

" f pouthwest e N. W, Steep.

" “ “ it e e e 8, E. Bteep,
Hibernia {(Willis) mine, SUrfBea. o e i eres minee 3. E. i 81°

“ " “ 80 feet down 8 E. 78°

" (Upper Wood) mIne. .. iime e seeeessenesaseens eseas N.W. Steep.

" " “ " deepest BIOPLE..iceieere genenenenns B. E. Nearly vertical,

b (GL1eNdON) cvreseveenss seresconess sssn pooet vasnee B, E. Bgo*

" brook, in adit tunnel 8. E. H 60°
Beach mine, HIDEMDA...cocsrvvevvvvsursssersrore vl mE | 80°
White Meadow mMIDe. v oo et sississneeses smssionas 8. E. 750
Mine holes, 114 miles north of Rockaway........ 8.60° E. 600
S8wedea mine.... S. E. 30¢
D, L. & W, R. R. cut, south of Rockaway.. S.45° E, 65°
Dover quarry, east of tOWD..onecuc... S.42¢ E, 50°

“  D. L & W.R. R. Co.'s quarry. 8, 459 E. 55°
“  Central R. R. cut, (High Bridge Bra }....c..e 8 B 552
Charlotteburg iron mine.. 8E |
Kitchell tract, east of COpperas mountain,,.....cccemreesseeerans 8. E. 389459
Weat of Timber brook and near Copperas mountain............ B.46° E. 400
Green PoNd MINeS. ..o e ossmmimsranc et senssessessatesassass smeses B.B5° E, 85°45°
o *  southwest end E.5.E. 30°
East of Davenport mMineu. . rereor eeeesnees E. 8. E. Nearly vertical.
East foot of Copperas mountain E.5. B. 80P—~45°
Near Green Pond brook, west of Denmark.., 8. %0° E. Steep.

B * “ “ 8.65° E. 420
Pruden’s eaw mill, south of Green Pond....... 8, 50° E. 3R
Hickory Hill deposits... ..uw e wran 8, E. 65°
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TABLE OF DIP3--Continued.

Passaic Belt—ontinued.

LOCALITY, DIRECTION. AMOUNT,
MunnE HOPM, oo aassrnes wosesiorscs sersrsrsnssnnessssapssans 5. E. £50-70°
" Tenba vein . 8. E. e
‘ " Sturgls mine..... S.E. 759859
} " Lllzabeth vein., 8. E, 720
Allen mine.. 8. E 650
‘ RICHATAS MMt iciiises e rssisrssssssssrsssssensss snasaretsan s sbtsis beessarts B.E. 600
| Buker " 8. E. B80°
| Dolan " 8.E. 456°
Mount Plersant MU ... iesssemes cassemsaeessranecer rracsssn s sasia 8. E. &7°
R. K. cut, High Bridge Bra., Port Qram 8. 56°-60° B, 45°
K1ng HIL1, DOTR €0 cervmsssierssersss srssssesssssssns o e v 8609 I 559
Johnson Hill MDD e b e ep st e sasass s 8. E. 40°
Randall HIU, northwest 51de...u o s smnsersaiere 8, 85° E.' 46°-50°
; LTS e sser st s s e ey e et e 8, 45° K, 50°
oY N0 e s s e e easta 8. E 507
1rondsle, Hubbard mine..c.cceessrcorerm mamsecs seces svnscucccsnin S E. 80°-35%
“ Sterling [N 5. E. 45°
*  Corwin B e 5. E 45°
| Baker mine, 0N Il o ammesisnenacsn s earsssssse B E. 80°
i KIDE DD s iarsonisinrivirsisssrers sranes comrinansstanession s ousanssares enes B.E. b4®
1 CAMIRID MO e vne irrsrenie reremmtiaecistiticios st s smssssass S. E. 60°
" “ westernmost OPENRILER. i i s assbrnes 8. E. 85°-40°
Canfield's phosphatic fron ore MINEs.. ... cvnecnnieicvesstin 8. E. 60°-70°
Dickerson mine (Blg mine)a o s, 8. E. 55°-60°
* * hfde velnuawien. 8. E, Steep.
. - “ “  near surface. N.E, Moderate,
Bryant mine. 8. E, 80
Byram ** B, E, it
North of DRITFMPle MINE . v wviessrevarresens sessrs vans e snrenannpassnts §. 859 E. 60°
Dalrymple mline....... 8. E. Almost vortical.
DeHart M rrtesnpenns ettt s 5. E, 80°
David Horton mine.. .. nieviesneees 404 sanens apasmdncinat drbuse banaanar 5. E. 8@
George 0T LOZAN MU iniissssvicinninissens sessarissnsssessssisses 8. E. Steep.
Barnes " 8. E. 607
[ Daniel Horton “* 8. E. bo%
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TABLE OF DIPS—Continued.
Passaic Belt—Continued.
LOGALITY. DJRECTION. AMOUNT.
COMBE I NCunreanmist slirncemrniersrnrss soves sossasssssss smvansssarns sarss orsvss 8. B 48° '
Chester, near Seward Hill 5 E | e
Cooper mine. 8. E. 45°
Bwayze © &8 E. 45°
Woodhull mine {upper stopes). 8. E 70°
" “  lower part 8. E. 500
Hardin farm openlngs......coimunrimnees 8. E. Steep.
Hedges MIN. e iiisne simeastinesanssas srsens sasepent sesner snmns 8, E. 500-£5°
Peach Orchard mine....cccoinisenses s crrimsectinnssmn maisissnne 8. E. Steep,
R. R. cut, I mile northeast of Chester fUINACE......cctciiicrnines 9. 459 K. 65
Gulick, southeast OPERIDEH. vt cirrerrmrin saaeerrtssosamesisinrcnnnatsannss 8. E. 89°
Hacklebarney miney, tunnel vein,. ... .o s 2 E. 55¢
“ Conl HOUSE CUb.isin cras stisss srannesssns srnarsasnanes 5. E. e
B mines, northeast of FIVer. ... sins veeae 8. E. 659
Langdon's mMIDe. . e nseme secveisnnitnsis tenar varses s nssann 8. E Moderato.
Hog Back ridge, northeast of Callfon.. i vcmminncessnsianas S 8, E. Sieep.
Bolitude mine......cumeemsimeensriisnn srmenens et srrny e 3. E. 75°
R. R, cut, east of High Bridge.. N.75° E, 60°-700
@ westof s, 8. G0 E. 0°
Bolttde MIDC..eieriiimiiisse st s e nb e e sttns vennener 8. E, %e
High Bridge mMines. e memne i e nsenas s 5. E, 0652
Gne mile southwest of Lebanon. .. v eres cosns seneen Strike N, V.
A, Sharp place, southwest 0f LEDANOM, cuvsmsrsssnsrserersessssreirer EN.E | .
Large's mines, " o rmmrerreresstareerrnany pnas Strike N.E. | ...
" “  south of lost Bfaton . st e Strike N.N. W, ...
“ “  goultheast of 1ast SALON ..uvuesnesrevenerminrir i Sirike N.E. | ...
Musconetcong Belt.
Centennial, oF SQUIETS MR v v sereesssr sssssimms cossnsnrsasssnsns S E 80P
"Ten Eyek mins.. e s cssias eseninee, retrseaetr i ar e s aernes gy s miats N.W. Nearly vertical.
Near Pulis COIRET. . mniismsnmnisisnsnnnsarssnrsa breses 5. 80° E, 80°
G EERIN TNETB.cssunsmassoncs svsmessvssmaras srsssases saraarsunrersss SES npmapears shsiss 8. E. 650-72¢
WEWAYARAR MINE.... et issn sansnasasan s sesmsistinant pemaiepusne 8. E. 16°-60°
<Clinton tract openings...... e svimnmicre i st nsie e 8. 65° E, B59
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TABLE OF DIP3—(Continued.

Musconetcong Belt— Continued.

LOCALITY, DIRECTION. AMOUNT.
CHD SERAT MIMEA ...coey s iciris ettecmnrevsaress seas e srsssa sbnnseean - 8. E. Steep.
Budd and HUnb traeh e ceeces tevin sevees versresessss sssars somemenss 8. E [
Willlams' mine, nOrtheast BhAM........vcveieemaeeess vers eve e reressens 8 E. Steep.
“ Y BOULRWESE M i et saarens N.W. Steep.
LAYLOD IHDE. . iure st consen ioser e asasnisstsnseas seebanssssrssatemmmmg eomees E. 8 E Steep.
South of Vernon—S8nufftown road. ... vsicss sies cerversee seseee 8. 70° E, we
“ summit of SHuMowWn Fond.....cccccves vessrenns S.70° E. Steep,
Franklin, S7Kes' QUATTY........ cieceraeimimessssrssasenssen smerer sevesssesase N. 50° WV. 85°
N.Y., & & W.R. R. cut, £ mile northeast of Ogdensburgh.. 5. E. 50065

" northeast of 188t StAtioN. .uimeecereen 8, 55° E. 659-70°

" stfil further to northeast. ....ecvmeecare 8. 60° E. e

s DA MUDZON'S AP ..ceeververrrrersaaasenns 5. 60° E, Bteep.

“ portheast of Munson's gap. ESE | ...

“ deep cut,........ Easterly. Steep.

b ledges, 1 mile west of Snufftown..... ESE | ...

u near Stockholm... N.50° E. 60°
Stockholm, near Temple's. : [, N.70° W, Moderate.
R. R. cut, near Stockholm anad north of Dunker pond brook.. 8. 85° E, 602

o near gaw-mill dam, Stockbolm .....oeieeneen . E.8. K, 60°

" southenst of SLOCKROIM s ieeemyvrres s resmresnr sanees E.8.E. 60°

“ Windham forge pond...c. o vrreermmssnm e E.8. E. 65°
West of Russia ....ouvveiveviansnnnes 8. E. 50°-80°
Northeast of Upper Longwood, 13{ miles........... S N.20° W, 80°
Longwood MOUDIAIN....cuu ceecnsemraes sovrsrasinemeenns enesn sessinassens 8. 50°60° B. 809, vertical.
Two miles west of Longwood valley....uimeieeeee, tovmertres asas 8. B BOR-B0P
Bouthwest of Lower Longwood.......... ababt naaran setssees annenn arne 8. 65° E. Nearly vertlcal.
Ogdensburgh road, west of Ogden mINes..........cerreeersavsavesrens 8. 70° E. 60°
Rock, near road, " Y e B.E. 40°
Ogden MINER. i e rcrsremescisss resessestanaens B. K. Bteep.
Sherman MING...im e iessrserrinsss seran 8, 300
BiKIes' M s e ettt et st enens 5E 7 .
Gafmey  * e a4 bhaea snenre vavaes 8, E. R
Northeast of Bickles' miNe ....v s iecesconcs: e astssaseeneraren - E.N.LE 45°
Ford mine....... 5,45° E. 80°
WElAOD MINE.urs rieaversscarremascaneis sevrersmsans susssmrsass soss snasss vmnse 8. E. 409-45%
Lower Weldon Mil.. e miemran cinessssaras snssmsssransrevsn s 8. E. 500
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LOCALITY, DIRECTION, AMOUNT.
Near store at Woodport...w.eieceenieenas 8. E. Steep,
‘Ogden mine R, R., near Hurd mine... N.W. 850
S.E. 85
Near Lake Hopatcong......... 8. 46° K. Steep.
Hopateong station R. R, cuts 3.45° E. Nearly vertical,
Noland's mine, near Hopatcong Lake. 8. E. 70°
Lake VIOW mMINe....cevercserieinesnrassvsnsincs srasrersessinms stsssssssnessmnns 8. E. Maoderate,
Davenport mino, west of Berkshire valley...urmimnivninnnn. N.W. boe
Ogden mine R. R. cut, west of Berkshire valley. we ... N. 259 W, 0
Sussox R. B, south of Cranberry reservofr.. E. 200-30°
White Rock cut, Sussex R, R.......... E.N.E 2P
Herrick’s, or Allen quarry, near Sussex R. R., N.60° E, 40°
King and Forman lease, N, 65° B, 458
Butween Allis’ and King and FOrman tract. ... N. 65° E, 20°
AL DUNG. esrrirs e searecrsarrresrresnearan srns N.65° E. 60°
Smith, or Cascade mine (old workings)....cccumrerriiesnensines 8.85°E. 60°
“ " northwest holes . e srerereneas N.80° E A50-45°
Audover and Stanhope road summit E. N.E. Blecp.
WWright mine, ... .ecvieimssssansaseseme sooins onesresssnsnis smssae s sssssinserans 8. E. 50°
Hude mline......... { ESNEE 159-30°
BUrt minea. o 8. E, Steep.
DIBROVILCu e e rresrissancstmsns smnsst e it svsnse bamassars s seneten srnans Strike N. E, Vertical,
Mount Olive mines....cuecceenvennrens Hrermreest vesaneenr serets sars e panbanen 5. E. 350459
HIIVEMIRE. ... oot siassines st sessrssrersmsnvsssnrsss sesstsssssmssst sass on 8, E. 75
OSBOTL et e st s ssbes s b s e s 8. E 43°
CDEBKEE i cecrresrearrreaes seer s v ranns samsmanransrerrEY oot 5. E, 459
SOFRNE " wietieis e e s rnnerr s aiasen st s pemnnrnns aesmereseranes B.E. 45¢
Rarick farm, north of Neughrightville...cieie cormensrsisnn 8. E. 75°
Sharp diggings, Y eberevarsttararas 8. E. 80°
HOPDIET PIBLE. ieveressnmias soa crness sasssssenacssmesnenss shsstssecsen revsnsseness 8. 8. K. Steep.
Near Neughright mine...... . ety sreves 5. 80° K. Nearly vertical,
8tream, northwest of Naughrightville...,..... Mot it g ey sansans s 8. E. Bteep.
Naughright mine............ et stt beasastnegearan (RO [ E.N.E 359400
" south drift. E.B. E, {°
Brow of mountain, near Nack’s mills,... B.E. Bteep,
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LOCALITY. DIRECTION, ABMUUNT,
¥rivts’ farm openings, N. E. Whitehall.. oo i i s vrieraen E 8. E. Steep.
C. R. R, cut, west of Willoughby run, cast end.....c.eeeeieminins 5. E, 60°

" " west end .o vevrne eoenne 8. E. 50°
" 100 yards west of above 10CalILY . coverevvvnnes E.S. E. 700
- west ¢nd of above R. R. cut ...... E. S8 E, Rl
u 14 mile ¢ast of Glen Gardner.. 8. 60° E. 50°
R. R. quarry, near Glen Gardner., B.E. a0e
tilen Gardoer R, R. cat E.8. E 80°
K. B cut, west of Glen Gardner.... 8. E. 60°
Cramer mine, east of HackeWatoW, e e { I§ %} Nearls)'r;e\?x::ucul.
Robertson shalt, west <lape, fchooley's moumain,...... E.S. E. Steep.
Fisher, o7 BeattFestown mine. . N. W, Bteep, vertical
stugtenburgh mine....... 8. E, B50-40°
HAND faTT cevvromaeermerems ammussnss SN 5 5. E 800
Fleasant Grove (Marsh & Trofant). E. S8 E. 300
“ [L. V. R. C0."8 PIts)iiciisinsrarnsnsmssecrraras sracnvannn E.8.E. Steep.
Pldeork mine. ... B.B.E, 500600
D,, L. & W R. H. cut. east of ChARgeWaleT...ccvviaeraranicsmriecn 8. E. Steep.
" cuts, south of " e i E. B E. Gentle.
t 1st cut, west of Hampton JunotioD..e e E. 8. E, B0°-80°
B. K. cut, vast of and at Hampton JUneioDa. . ..ocvumrerensvmnes 8. E, 652
“ “ “ " west endaien 8. E, 250
C. R. R, ent. '; mile northeast 6f ASDUTY ... cianiisninme 8. 60° E, Steep.
Rodenbough ming, West BI0De.....camerrersonimman insisssssarersasusrer N.W. Steep.
ASDIUTY MINCe .o sisriens cremitrmranrvasiar sranpiostninesn saasstsnssassis aresn 5, 60° E, 602
Churvh, of Vao Syckle's mine 8. 709
1. V. B B cut. Pottenburghi . e cresesis sasanensivanens BE | e
Musconuteong tunnel, €8st 0. s sersmeirerseser e e N.N.E. 60°-70°
u v in middle. i e v K.N.E, Bteep.
" " {1 T OO R s N.70° E. 40°
Wesl B HUDES i e srerreuimes iapes e sssists s sreeas { g E 4525_200
Duckwurth MINO wve i rasssrer e sarets et sssass sranes B.159%20°E., | e
R. R. cut, south of Riegelavillo...meiiuiivsresssnsanssssnsmninnes 8, 80° E, 389
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TABLE OF DIPE—Continued.
Musconetcong Belt—Continued,

TOCALITY, DIRECTION, AMOUNT.

R. R. cut, south of above locallty R 9.2 E. w
Musconeteong Mt., southwest end, opp. Johnsow's ferry....... 5. E. 150
Near canal, west of Waterloo, Bussex county......c.vee cosareree N.E. | ..
Brookfleld, or Waterloo mine.. R E. 839

" " south drifts...... - 8. T° E. Moderate.
Excelsior mine, 3. E Steep.
Bryant mine, east of Warrenville............... . rare 8. E. Moderate.
Barwon ¢ " “ 8. E. Nearly vertical.
Young farm, north of Hackettstown B.E. Nearly vertical.
Trace “ * “ 8. E. Nearly vertical.
Mitchell farm, Buck’s Hiil 8. E. Steep.
Searle farm, west of HACKEUStOWILouuruerieeisnceisss ors soses memmanes E.B.E, Steep.
Smith, or Egbert Church mine.....uuescesmnenientiessresranrerens B.75°E, Steep.
POTE MUTITBF ..ot cvverecsrsesrnsnms sntnassansrsssnss seasssnss ssesn sme s semmeons N.N.E. Stecp.
Crenger Mine, POrt MUITAT ..ov e virsissesms cosess stisnmvasssnes sasssnens Easterly,
R. R. cut, east of Washington .. icceeeeeserens sersse renareses 8. 45° E. 500
ey outh end of Pohutcong xange, norh of || g 1, Moderste
Pohatcong mountain, near Delaware HVEr ...ocaiivvensvonassens S.80°E, | Steep.

“ * ° north slope, near Bel. Del. R, R.uverens 8. 45°E. 55°

v " gouth end of mountain..........ccrcrrreens ESE | e

" " south slope and east of R. Roovveereens { g: ?“w.‘? IEE' M°§§§“‘°'

“ " at Delaware Flver...cuu e esisssrrernnees 8. 1° B, 45°
BIEWATUB ZRD wrerer versrenssunseen sorenesrararsssressiasnsses sresss smsass senass sebse B. 15° I, Steep.
Van Nest Gap tunnel, east end, ... e e seresemminis 8. E. 75°

" “ west end cut 8,55° E. 659

Mountain, southeast of Oxford fUrnace.....ewieeseericmmrenersans N.80°E. 70°
Sot.%l:l:ggft, slopa of moun\‘.ain near Chap!n‘f.'ﬁ?ﬂlfffgg } K.7°FR, Steep.
Chapin & Tomimasson tuNNel.. . e coissimeac srreesesssssanns N.N.E. q0°
Brasscastle road, i mile south of OXfOTd....iiiniiiimniiessisis N.10° E, BO°
Oxford furnace, pew mine....caoe N. 560-70°
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TABLE OF DIPS—Continued.

Pequest Belt.

LOCALITY, DIRECTION, AMOUNT.
Oweny' Island, drowned lands.. B.45* E, T0e
Crystulll  limestone, near North Vernon.... E.5.E. Steep.
" east of Hardystonville .. S8.7%0°E. | ..
" “ - - 8.60° E. 60°
T neast of Mo Hill oo mOWM Y BSE |
Crystalllne llmestone, east side of Pochuck mounialn ... ESE | e
" MeAfEe VAIIRY.oieeusviens reeoss sasnsassanenens 8. 30° E, 65¢
Nirth Vernon v vieerereesss srnens weeerans s 5.80° E, Steep.
P chuck mountain, west S10D8 . e s s s 5. E. 65°
“ near Green's Ming .. s 8. E. Steep.
Pochuck MlIRe. . iissesn ississ cesnt stnss cansst sen e sbmans masmees { I S.SE:OE:AE. %
Tunnel to Pochuck minoe.,..... O - N.W. Steep.
Pochuck mountain, southwest end Hamburgh read........e.. ES.E Stecp.
Franklin furoace, quarry, 3. E. B5®
" in Ogdensburgh road........ccccreveemieianens 5 E. 400
" furnace velhu s oo oo 8. E. 602
“ front, zine ore bed...i i 5, E. 659659
“ Buclwheatficld ming. ...« cesrensnnnn Birike N. E. Vartical,
Wildeat road, west of Franklin furnace..... e wnenin. 8.70° E. 65°
Enst of KImble's pondu. e wenam e o 5. E. 30°-85°
North end of Plmple Hills range B.35° E, 65°-70°
Wost of Plmple Hill8.eeiian e iinsiecinin E.B.E. Boo
Biirling HIll zinc mine, 8. E 45%
HOUSE'S COTRET uernmnsssrarncaners srsasraes 8. %0°E. 20
Onc-half mile south of above lecality. 8.55° E. 40°
Fast of Sussex lead mine.... 8. E. 12°
Pinkney's corner .... 3, 25° E. 40°
East of Birubble's, or Long pond 8. 209-30° E, 60°-70°
Boutheast rhore of T eetsinain e e prae et sasaan 8. E. 400
Adit 1o Tar HILL Ml caeesemmeeriver coavns cveran sarans snmssness srames sasssanns W.N.W. Steep.
Bulphur HIll e et et bbbt bt e RO B.B. E. 60°
R e {0 PP e | e e
ADAOVer MiDe.. . i s v s somassse s 8. E. 60°
Near whito llmestone, Andover...... e P s sosass snrins 8, 700 E. Moderate.
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LOCALITY, DIRECTION. AMOUNT.
O'Himenover's, Byram, white 1mestone, ... ueeeeesssessersrees N.70° E, Steep
Cranberry reservo.ir e W, |
White Hall, or r0ad t0 StanhOPe. . eeeserareess s sisssrienevems oo E.5. E, 80°
MeKenn, 0F BIrd MINe.....iveieceverrereressessesssssssss sorsssessss snsnen S E. 750
Maring place, southwest of Warrenville... N.W. Nearly vertical,
Hibler farm, or Livesey's shaft, Warrenville 5. K, Steep.
Bouthwest of Barton mine. ., ... ieereeees W.RW. | .
Howell farm, no;'theast Jenuy Jump mountadn,. ... reeverann E.S. E. s
Near last localfty.... Easterly. 60°
Foot hills, northesst end of Jenny Jump mountain..... Strike N, N. E, Vertical.
East slope, north end of " N. 60° W, Eteep.
North end, or foot of o S. E. Steep,
“Iigh Rocks,” Jenny Jump mountain........ S E 500
Jenny Jump mountain, north end......ee .- S.75* E, 60°
Near Shaw mine, Jeuny Jump mouutain N.70° E, 45°
" ' [00t Bill8..us i s e s erssnmn N.20° E. 20°-50°
" “ “ 8 5econld 10CRIILY . oierrnnernen ceeene N.10° E. 2%5°
On Great Meadows, Cast 0F ADOVC....vviirerereerimerssessessonsassanser N. 26° W, 559
Davis mine, on Jenny Jump MDA e rrrarer crerieeesiineanins g B, Bteep.
Pottor farm, east of Jenny Jump mountain.......covuseersersees W. N W Moderate.
Stinson mine, " T 8.25°E. 80°
INECHOW 10b.ce s csicnirrirri e cets s n e s e s rsanrras s s st asrare s smasans N. W,
Crystalline limestone, ¢ast of Jenny Jump mountain.......... - 8, 8°E. 750
Northeast of Rose Crystal MArble QUAITY uierssereenrsensorsrenss N. W, Steep.
Bose Crystal marble Uurry.., o coeeeemssissinseons N. 75° W, 80P
Hope and Danville road, MOUntait i et rereeesssssnsssrans Wosterly. Nearly vertical,
Kishpaugh mine .o i, eeer et st er v e s enen e 8 E, 289-34°
" U S 5, 559 E. 40°
HOLfAEM vt ssns s cssssssceeeseceenems {1 &% 7y
Henry tUNDe] v eirciicie v eitotemeers ce s eaveeresssr s sosssassn seerer sasesonen 4. K. Bteep,
Pequest mine.........cceccven i mine e s ssnsaessenis e 8,700 E. 60700
Pequest ToCK UL, CA5E €1 vririeivirsnsarsrsnsssnsss sessss snmsssns smssssses 5. 709 E. 659-70°
“ " WESE COmursionisnnnranssssssssassisanssstsstannas serons 8. E, 65°
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TABLE OF DIPS—Continued.

Pequest Belt—Continued.

LOCALITY, DIRECTION. AMOTST.
East of Bultzville, 3 mile aud north of Pequest river....... S 29 E. e
“ " east above BLALION e s S 15°~0° E. | b
Three quarters of & mile south of Bridgeville, road to Oxford, N.45% WV, ' 00
Crystalline limestone, Oxford B5.70% &, Steep.
“ “ N. 60° E. Bteep.
Bouth of Oxford, N.10°E, | 700
Raub mine ..o v mnmrarrs s s veeacs e o .| 8irike E. N. E!l
LILEIC MM crinscisisnissammrns crrmrs cmsms sisnsnssnnrns wersranmsessess runvanses { § {r{, Nmﬁ&“\‘,‘,].’;“m_
Redell * 8 K, Steep.
Shoemaker mine 8 &, Steep.
Barton mine, western shafl......cov v v s { N. :gz"w' Ncnrly“[:":rtlcal.
BERBIET v Do verrnarre s et sraesn e arressrmes 5. E, Breepn
Near ROXVUIEh .o viii e cmaneserssennns one s e s saes verss s vanisssmanns 4.50°E Steep.
NEAT HATIIOINY 1oy varere v sme serees scnsssenses o vtts erase vagsos ageass seassesesnon 5,400 &, i Steep.
Marble mountain, near DeIAWALE FiVeE...ococce vuvreeens veceeanmnens N, 36°W, i Ga°
u marble QUATTY .o wemmrirnees N.ogew, ) by
“ north of “ N AW, | e
" near mine on lop of mountain.... e N.NW, Moderate,

South point of ridge, north of Marble mountain.................
North of last named 1ocallty ... vnincnisirirriin cee s ser rrses san e
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A study of the table discovers a few areas where the direction of
the dip is not in accord with the general rule as stated above. There
is a belt between Stanhope and the Cranberry Reservoir, traversed by
the Sussex Railroad, where the preévailing dip is toward the cast-
northeast. The inclination varies from 20° to 60° in amount. At
Oxford Furnace, the outcrops and the course of the ore, as opened in
the mines, show a north-northeast direction. Other remarkable exeep-
tions, but confined to much smaller aress, are at the Connet mine,
Water street, Morris county, where the dip was said to be southwest ;
the Musconetcong tunnel of the Easton and Amboy Railroad, where
northeasterly dips were observed ; Large’s openings, south of Lebanon,
in Hunterdon county, and the foot hills at north end of Jenny Jump
mountain. The northwest dips or direction may be considered as
overturned or reversed from the southeast, as there is no change in
the strike in that case. And, as a rule, the dips in that quadrant are
steeper than those to the southeast. The southeast, the vertical and
the northwest dips can all be referred to the same uplifting and tilting
force, varying in intensity from the normal southeast to the over-
turned and northwest dipping strata. The consideration of these
variations in direction or exceptions is noticed in the head of the
strike.

A comparison of the amount of the dip leads to the following gen-
eratization: 1. The average dip in the Ramapo belt is 65°; in the
Passaic belt, 58°; in the Musconetecong belt, 55°, and in the Pequest
belt, 54°. The diminishing sieepness of the inclination, going north-
west, is noteworthy. ILooking at the localities in the several belts,
the dips on the eastern side of the Passaic belt are steep, from 50°
to 80°; while on the west border of the same belt and near the newer
rock outcrops of West Milford township and of Kanouse, Copperas
and Green Pond mountain ranges, the strata dip at moderate angles,
from 30° to 45° to the sontheast. In the Musconetcong lelt and in
the northern part of it, the strata stand highly inclined to the east-
southeast, from 60° to 85°, and with some reversed or northwest dips.
On the Schooley’s mountain range of this belt, there is quite wide
range in the angle, and, although there are steep dips on its southeast
border and more gentle ones to the west, the exceptions are sufficient
to render any generalization premature and uncertain,  On the moun-
tain range west of Hackettstown and northeast of Washington and
Ozford Furnace, in Warren county, the average dip is not so steep,
but is almost uniformly toward the southeast quarter.

NEW JERSEY GEOLOGICAL SURVEY




62 ANNUAL REPORT OF

The Musconetcong and Pohateong mountain ranges show gentler
dips, from 40° to 55° and to southeast. The Pequest belt offers more
variation. And there is a remarkable section along the Delaware, in
Marble mountain, where the beds all incline at angles of 30° to 40°
toward the northwest. On the northwest border or slope of the
broawd Seott’s mountain, and also on Jenny Jump mountain, the strata
are more highly inclined and toward the southeast. An area of com-
paratively gently dipping strata in this belt is found between Frank-
lin Furnace and Andover, in Sussex county. The average angle of
dip on this border of the Archaean rocks is between 20° and 40°,
uniformly to the southenst.

In the above-mentioned table there are many observations from the
iron mines.  As a rule, the dip at greater depths in them is found to
vary mueh according as the points of observation are taken where
the walls pinch or where they swell out, enclosing large shoots of ore.
Taking the mean descent, or underlay (of the miners), there is less
variation in the mines than in the rock outcrops on the surface,
Again, experience and observation of practical men shows that this
desvent or dip is generally less at increasing depths.  And vertical or
even northwest dips, as at Hibernia in the Upper Wood mine, for
example, are found to change to southeast. The vein is said “to
right itself)” i. ¢, to assume its natural or normal dip. Sometimes
the dip is observed to change several times in descending, as in the
Side Hill vein at Mount Hope. DBut as a rule the northwest dips at
the outerops are found to change in following the ore down.

STRIKE.—The strike may be defined as “the intersection of the
inclinetl bed with a horizontal plane.” 1t is at right angles to the
line or direction of the dip. It is often spoken of as the course or
ranee of the rock or ore.  IFrom what has been stated above
describing the dip, it follows that in our Archaean rocks the pre-
vailing direction or sfrike i3 northeast and southwest, varying,
however, in many cases from north around to east. Many observa-
tions upon the strike are given in the table of dips (pp. 39~-50). The
exceptions to this greneral course or direction also have been referred
to on page 51, An examination of the dips and of the observa-
tions on the strike shows a gradual easting in going across the State
from the New York line to the Delaware, And at the southwest the
strike is more to the east-northeast, whereas in the northern’ part of
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our Highlands it is nearly due northeast. This feature, as it was
expressed in the structure of the country, was represented by a
diagram in the Gleology of New Jersey, 1868, p. 51. The trend of
some of the ridges and valleys and mountain borders, as measured
on the large topographical maps of the Survey, are herc inserted.*

1. Southeast border of the Ramapo mountain and border of the

gneissic rock OWLCIOD....ovvvveivii e YL 389 B
2. Southeast border of the gneissic rocks from Morristown

SOULNWESE .. v eeiiiasais s e e e N.38°E
3. Rockaway valley..o.cocii i crerierneie e een s es e N.35° E.
4, Valley of the Rockaway and of Hibernia brook N. 386° E.
5. Ramapo mountain, central or medial ling... .c..... ciivevriieeenne. NL38° E
6. Ramapo mountain, northwest line of summits.........ocooe... N. 80° I,
7. West Milford valley and Greenwood lake...ooveeiess cvvveveen.. N 31°E,
8. Longwood valley and Suceasnnna plains........ccooveiiviiieen .o N.3%° E.
9. Eastern border of gneiss outerop, west of Bearfort Mt......... N.28° E.

10. West border of gneiss, Pinkneyville to Andover, Sussex Co... N. 40° E.
11. Range of crests from New York line to Macopin, West

MilfOrd.. i et cee e renr i, N. 26° E.
12, Range of crests east of German valley, Morris Co.............. . N3 E.
18. Bchooley’s mountain range, medial line....vvviveveenienns eeeees N. 45° E.
14, Musconetcong valley, along southeast border, Hackettstown

t0 Hampton..c.coeviiniimiinns sovniinivaniicen, beeetn vresiaeeaas N.43° E.
15. Museonetcong mountain, southwest, near Delaware river.... N, 55° E,
16. Mountain west of Musconetcong valley, south to Washing-

LD i i e e s e ra s e rrarraare N. 46° E.
17. Pohatecong mountain. ......cooiviiiviciiiiviien cevnieerns e ML 50° E
18. Pohatcong valley.......ccccun. . e e e————— ... N,48°E,
19. Mountain west of Pohatcong valley, east border... .............. N.32° E.
20. Frome’s hill and Scott’s mountain crests........ covcvvrvveririnsnnne N.46° E,
21. Northwest crest line of Jenny Jump...ccos vivvvcis cevviveeennnn, N. 50° E.
22, West border, or foot of Jenny Jump.......locrivirmvinn e N. 47° E.
23. West border of foot of Scott’s mountain.............. et N.46° E.
24. Marble mountain.. ... v . N 510 EL

The lines of strike do not, however, always coincide with these
crest lines or the trend of the valleys. The topographical maps show

# Benrings referred to true meridian.
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ridues and vallevs which are marked exceptions to the general rule,
and run obliquely to the trend of the formation. Thus, the Wyno-
kie Valley trends north 13° east. Northwest of Bloomingdale and
north of the Pequannock, the northerly trend of the ridges is a con-
spiewen= feature of the surface.  On Pochuck mountain also, there are
anrth and south erests which stand oblique to the general course of
the mountain mass,  Others less prominent may be seen by referring
to the maps.

Prrer.—The beds of iron ore, or veins as they are generally termed,
in vor mining districts, when followed a considerable distance on
their onterops, or horizontally, are found to wedge out and the mass
deseends,  This descent of the bodies of ore has given rise to the term
“pitel,”  And the angle which the vein or shoot of ore makes with the
horizon, in the direction of the strike, is the amount of the pitch, It
is, ax it were, the dip or descent of the bed in the line of strike; and
the definition of “an inclined or dipping strike” has been given, though
not strietly correct.  This phenomenon is not observed in the ore
only, as the rocky beds show it also, but owing to the greater excava-
tions in mining as compared with the openings in rock alone, it is more
visily observedd in the former. And it is still more prominent when
the ore occurs in the lens-shaped bodies termed “shoots” If there
are several of them following one another, each shows the same pitch,
Where the strike is northeast, the pitch must be either to the north-
east or southwest. As a law of oceurrence, the northeast pitch pre-
vails, It is 8o commeon that in practice the miner works his vein on
this assumption, excepting in the few localities where the strike is
north or north-northwest. The mines in these latter areas are yet too
few to give any general law, A few southwest pitches are to be seen
on consulting the table here inserted. In it the locality is given first,
then the direction, and last the amount or angle of descent.
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TABLE OF PITCH.

LOCALITY. DIRECTION. AMOUNT,
Hope mines, Ringwoed N. E. 562
Connon mine, u N.E 459
01d Blue * . [P R E. 60
Mule “ Y s G barens sesen s e umataesey SreeRentL npyanine N.E, 450
Kegler ¢ i sar et e e L vy sp e e N, E. 40°
Bush " U VPP N.E. B0°
Wrnokie " Wynokie. .ocewismncamnisismonen N.E, 58°
Rockawey Valley mine, Rockaway ValleF..oeevisssinnareens N.E, Steep.
Taylor Vein, Mount Hope N.E 25¢
RIChAIA MINQu iciiiorinerisenesiasse srstsssnbossontsonss sannensnssan snasastesas NE | e
Bweed's ¢ N.E. 15©
Green Pond mines N. 85° E. 8°
Stirling mine, Irondale. - N.E 180
Dickerson “ N E. 45°
Bryant ¥ N.E 950
King “ N.E 60°
‘George or Logan mine.... NE 45¢
TAWIEICE MM G0 saseresneccssiisissssstasnsen sinvasenssronassnmsas sravas iesiss 8.W.
Connet B tetibans coons soseboti et s AR shs sttty bhaebs simabe prve RS 8.E | .
Sampson " CheSIET..ieeserimnisaan et aans vt s N.E 210
Hedges " M e s nanreas renres napenpees tprenans N.E 60°
HAckIChATNEY DUITES 1o ieriinneerentasrnars semmessnsens semass smsaes sassssens N.E 40°
Lower Weldon mine.... sresers e Vbrasttrete et tes suaeRsant peasasat N.E oAr-33°
TWRIAOT THTIur s esareseasesers oo sanssassatsssse seseaspases stparsses sugsssorsens N.E. 26°-37°
Ford and Schofteld miNeA. .o cvnsirner mmnermtenmsssssinins N.E. 250400
Hurd mine N.E 220-250
Gove Y S OUURO PR N.E 200407
Niughright mine.. v cer et seerarmnt iemresss st assnes versares - N.E B0e
Lanpdon o L e besaerrearnnesar bbb paps gmat senbes B.W, 260
High Bridge * .evmiicnssmm Leeuneaan 1 rasonenians r pranenesanen Iy N.E 60°
Furnace mine, Franklin. ... i anmesrannn e NE | e
Sulphar Hill mine, ANAOVET ... cecrisismsrisssrmmmnreraamas ennanens N.E 800
Kishpaugh N rrersrarnerarrany onnaran 8. W, 16°
Pequest mine, near OXford.....o.ew osasrere O - N.E. 70°
Stirling Hill (zlne) mine N.E 620
Forest of Dean mine, New York N.E. 2ro-28°
Hogencamp mine, Greenwood, New York.... N.E. g
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The observations upon the pitch of ore masses and rock strata are
insufficient to give any laws or order in their arrangement, or to lead
tu any conclusions of practical value, other than what has been already
stated,

This phenomenon of piteh is noticeable in the structure of the
Highlands at many localities. The many outerops of rock whose
southwest fronts or slopes are steep and bold, and northeast slopes
gently inclined, are examples of pitch. And a close examination will
prove that these peculiar features of the surface are not due to glacial
wear, as might at first be supposed, but are structural. North of the
terminal moraine line, where the surface earth and debris of disin-
tegrated rock ontcrops have been removed, they can be seen to better
advantage, and examples are more numerous than to the southwest.
The following views of one of these hills is given to illustrate this
statement, It represents the two slopes of a ridge near the Ogdens-
burgh road, west of the Ogden mines, in Sussex county. The hill is
quite & conspicuous object in the landscape, and is nearly destitute of
shrubbery and vegetation, It may be taken as typical of many out-
crops.  To show how this structure is to be seen in the longer ridges

-~ %\ \J\, 7 B
h 1t . \ . '-:.""‘ =
Rty ey S e

sw Hite Wesr or Osoen Mines NME.

\ N

aY
S.w, Fronr or SW View oF Same NE.

and hills, sections have been constructed from the contour lines of the
topographical maps. They are distorted by the inequality of the
scales for the horizontal and vertical representations, but the northeast
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and southwest slopes are relatively correct. And the marked differ-
ence between them is at vance evident in each one. It would be easy
to increase largely the number of these hills and ridges, but persons
who are familiar with our Highlands are well acquainted with this
feature of the surface. On account of denudation by streams and the
action of glaciers and the surface drainage through long ages, the
more prominent hills have been worn down, and no doubt in many
cases obliterated.  In places the reverse may be true and some of the
southwest points may have become more prominent than they were
originally. From the topographical maps of the sonthwestern por-
tions of the Highlands, it is evident that the northeast slopes are rela-
tively steeper than those toward the southwest, the reverse of what is
characteristic of the country to the northeast. So far as the testimony
of the mines go, this position is confirmed by them. But in all the
country south of the terminal moraine, the disintegrating effects of
the atmospheric agencies bave been carried to so great depths that the
roek structure is concealed, and there are no such extensive rock out-
erops for study as to the northeast.

The elements of dip and strike are essential features of stratification
as ordinarily observed. Horizontal strata of any extent are scarcely
se.n in our Atlantic Coast region. And the most recent beds have a
dip when tested by lines of level crossing them. There are elements
in stratification, or phenomena of structure observable in stratified
rocks which may be termed accidental, as distinguished from the essen-
tial phenomena of dip and strike. Among the accidental elements
may be noted folds, faults, shoots and pinches.

FoLps.—The force which raied the original gently-sloping or
horizontal strata into inclined positions also compressed them together
into more or less close folds. Wherever the arch of the fold is above,
or at the surface, and the strata descend each way from a central line
or axis, there is an anticlinal fold. Conversely, where strata dip from
two sides towards a central line, forming, as it were, a trough-like
depression, the fold is said to be a synclinal one. The former is repre-
sented by the inverted V or U ; the latter is V-shaped or U-shaped,
as the case may be. Folds of each kind are common in the newer
rocks, and they have been finely exhibited in the anthracite coal basins.
And their existence in the Archman rocks of our Highlands is known
by good examples of synclinal folds. One of the best of them is that
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Synclinel Folds at Hurd Mine,

of the Hurd mine ore bed, at the old southwest opening, near the turn-
pike. The above plate represents by its cross-barred lining the shape
of the ore at this locality, The folded ore body pitches to the northeast
and hence this southwest outerop, as here figured, represents the end
of a synclinal, whose axis descends to the northedst. The long slope,
now over 2,000 feet, is following the line of the axis, and the ore
appears to be a close fold and without any interbedded rock between
its two legs or sides. Another synclinal fold is to be scen in the zine
mines on Mine Hill, Franklin. The front and back veins of ore
terminate at the southwest in what is known as the southwest opening,
and appear to be parts of a great and deep fold. [See Geology of

New Jersey, pp. 334 and 672.] The veins at Stirling Hill, in the

mines of the Passaic Zinc Company and of the Franklinite Iron Com-
pany, are also connected at the southwest and parts of what appears
to be a synclinal fold. The exposures of rock away from mines are
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not so extensive as to show unmistakable examples of folds, though
long eross scetions exposing many consecutive beds are seen in railroad
cuttings and along some of the larger stream valleys which traverse
the Highlunds in northwest and southeast courses. It is difticult to
prove the repetition of strata in them indicating folds. And there are
no localitics of plainly marked opposite dips also suggesting folding
as their cause. At the Green Pond Mines and at the Hoit Farm
Mine the bottom rocks, as they were exposed several years ago by the
removal of the overlying ore beds, formed saddles or anticlinals, but
the =urfices thus exposed were too small to consider them of much
importance in a general study of the structure.  They may have been
horses of rock whose upper surface had been bared of the ore.

In the second cut west of High Bridge on the Central Railroad the
beds appear to be repeated on each side of a central or medial line
and they, probably, represent a fold.  The locality was figured in the
Geology of New Jersey, 1868, p. 59. It is uncertain whether it is an
anticlinal or a synclinal. In the Highlands of the Hudson at Iona
Island Station, the F1. R. R. R. cut exposes strata which dip around
toward an axial line, as it were, the southwest end of a synclinal fold.
On the west side of the Hudson the northwestern ridge of the High-
lands is apparently a huge, closely-folded synclinal, as can be seen by
the steeply dipping strata on each side of it. The best section is that
crossing it on the new West Point and Canterbury road. The varia-
tion in the average dips of the strata on the southeast and on the north-
west sides of our mountain ranges has been pointed out as a proof of
their synclinal structure. Thus in the Schooley’s mountain range the
dips on the southeast border appear to be rather steeper than those on
the northwest side. The steeper slopes toward the southeast in the
case of nearly all of the Highland ranges is probably caused by the
strata on that side being more highly inclined than on the northwest
slopes. This difference in inclination indicates folds whose axes are
not vertical, but inelined slightly from the vertical and dipping toward
the northwest steeply. The more plausible theory regarding them is
that the ridges or mountain ranges are anticlinals with the synclinal
valleys separating them, or lying between them. The present surface
is not the summit of the original arch, but a section across it made by
the long continued wear of atmospheric agency.

In this place it is to be remarked that there is a great degree
of uniformity in the altitudes of the mountain ranges of the High-
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lands. A large area south of Dover and Rockaway and west of
Morristown has an average elevation of 800-900 feet.* And the
traveler attaining the summit of this plateau, as it were, recognizes
the general level as characteristic of it. The broad Schooley’s
mountain’ range, extending southwest to where the Central rail-
road crosses it, is another example of this uniformity in height,
having an average elevation from 1,000 to 1,200 feet. Scott’s
mountain has about the same average height. Another remarkable
table land is in the northeastern part of Sussex and the western part
of Passaic counties, Its mean height is probably over 1,200 feet, as
there are many summits over 1,400 feet, and scarcely any depressions
less than 1,000 feet. The surface is by no means level or even an
approximation to a plane; but there are no very prominent peaks or
ridges, nor any deep hollows or valleys. This uniform feature of
the surface is not accidental, but must have had its origin in some
way related to the original uplifting and folding of the strata, modi-
fied greatly by the subsequent erosion due to drainage and to glacial
action in part. The tops of the folds have been planed off and worn
down, but not so as to obliterate what seems to have been a feature of
the old surface. That each ridge or mountain is made up of a single
anticlinal fold is not probably true in every case, It is more reason-
able to suppose that there are series of folds side by side in the
broader table lands whose bases are far down in the earth, and their
original upper surfaces removed long since by the wear of time. The
newer rocks of the included valleys of the Highlands show both
anticlinal and synclinal folds, though there is a general synclinal
structure, as, for example, in the long belt of blue, magnesian lime-
stone in the Musconetcong valley, which corresponds to the enclosing
troughs or basins of the older crystalline rocks. And the apparent
conformity in dip in the older and in the newer strata is evidence of
the synclinal structure of these valleys. There are, however, so many
places where the near outcrops of these two series of rocks are uncon-
formable that this conclusion is not without much doubt. From the fact
that the strata would be most easily and readily abraded where they
were most subjected to strain and breaking, as at the summit of anti-
clinals, or at the top of the arches, it is fair to assume that the valleys

*The following heights are taken from a single narrow ridge, twelve miles long
from Califon northeast, and east of German Valley: 862, 944, 944, 980, 987, 977, 914,
807, 860, 987, 977, 914, 907, 965, 989, 940, 862, 944, 864, 892, Y46, 966 nnd 952 —giving
an average for the crest of 937 feet.
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or depressions would have their beginning near or on the lines of
the=e anticlinals, and that the elevations or mountains would, there-
fore, consist of synelingl folds.  In the present state of our knowledge
of all the facts of structure, it is impossible to indicate the lines or
axes of folding, and prove what were its turns, up or down; anticlinal
or synelinal,  Probably both forms will be found entering into the
structure of both mountain and valley, and in greater frequency than
i« at present supposed. It has been suggested that some of the ore
ranges are parts of great folds, and that the bottom of the same would
be found in deep boring or shafting in the intermediate ground.  But
there is no proof, in the pature of the ore or of adjacent rocks, so far
as at present known, of any such examples of folding. Our deepest
mines give no indications of the veins turning to the surface again.
It is only the more superficial foldings which can be looked for in the
iron ore beds; and they are seen in the Hurd mine and at other
localities,

¥ avnrs,—The strata have not only been tilted and bent together
into close fulds, but they have also been torn apart, and the once con-
tinuous beds have slipped past one another, so that there is no longer
an exaet correspondence between the two sides of the rent or fault.
Varions other names are given to such displacements, and they are
known as offcts, heaves, slips and slides. They may be referred to
two prineipal olasses: First, those in which the plane of displacement
runs in the line of the strike of the strata; and, second, where the
course of the tault traverses or cuts the strata more uearly in the line
of the dip. In the first class the displacement is longitudinal or
lenuthwise ; in the second it is crosswise. But there are gradations
from one to the other, as faults oceur cutting the strata at all angles.
The amount of the displacement or offset is sometimes known as the
throw; uad it is an upthrow or a downthrow, according as the strata
are displaced up or down. The term hade also is used to designate
the angle which the plane of the fault makes with the vertical plane.
As a rale, the throw is toward the down side, or the upthrow overlies
the hade, The same principle guides in the case of lateral displace-
ments where the vertical plane of a fault cats the strata obliquely.
The search ~hould follow the larger angle. Where the displacement
is in a contrary direction, it is said to be a reversed fault. In the
iron mines, u rule is that the throw is righthanded—that is, for
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example, into the hanging wall or southeast, when following the ore
in o northeast course and on the strike of the bed. Faults of this
kind are common, and are recognized and regarded almost as char-
acteristic features of the ore, The amount of displacement varies
greatly, At the south end of Hickory Hill and north of Mount
Hope it is fully 100 feet. No doubt there are greater offsets to e
found. And some of the ore ranges look as if] originally, they were
parts of one continuous line or range offsetted many hundreds of
feet.  Thus, the Hibernia range has been thought to be the northeast
extension of the Mount Hope mines, though there are serions objec-
tions to such a theory. The apparent want of resemblance between
the gneissic ranges on the two sides of the Delaware river suggests
faulting on a large scale as a possible explanation.  As an illustration
of faults or offsets in a bed of iron ore, the map or plan of the Ran-
dall Hill vein is given on page 63. In this case there are three
offsets, each right-handed, into the hanging wall to southeast. The
amount of throw is given on the figure,

In some mines, as in the western part of the Mount Pleasant, and
in the old Byram mines, the offsets are not all in the same direction.
When faulted in this way, the course is made very irregular, and the

work of mining made difficult. A very plain and well exposed fault
~can be seen in the Hacklebarney mines, northeast of Black river.
Here the course of the fault is at right angles to the ore bed, and its
plave is vertical. The throw is 30 feet into the hanging wall side.
Other good examples of offsets are to be found in the Cooper mine at
Chester, at Irondale, at the Pardee Ogden, at Hibernia in the Lower
Wood mine, besides many others. [See descriptions of mines in
Report.] The map of the Irondale vein shows the size of the fault
in the Corwin mine at the southwest, and the so-called North River
oftset which separates the Harvey from the North River mine,

Of the second eclass of faults the Mount Pleasant mine affords =
very good exampie. It is shown in the figure on the opposite page.

The throws here are termed eross slides. The general course of the
faulting lines correspunds with that of the ore, but the planes of the
taults dip at varions angles toward the northwest. In the upper one
the bed is throwi down 40 feet; in the next, 5 feet; in the third, 14
feet.  In ecach case the throw is into the foot-wall side. And the
planes follow the pifck of the ore shoots down to the northeast, and
rveally separate them from one another, It would seem as if the strain
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or tension along the pinch lines had been so great as to sever the ore
and rocks. Cross slides and slips of the same kind, but not so-
marked nor with so much throw, are quite common in the iron
mines. Another example of vertical displacement is at Hurdtown.
The figure on opposite page is a reduced copy of a longitudinal section
of the Hurd mine constructed from surveys made a few years ago.
The shoot opened at the southwest and near the road, was followedi
down to the end of the ore, as indicated in the section. The north-
east extension of the same shoot was found higher up, beyond this
fault, and the amount of the dislocation is about 150 feet. One or
the other of these parts must have been thrown down as the other was.
raised up.

The amount of displacement in many cases is very small, not equal--
ing the breadth of the ore, go that the walls are but slightly irregular.
They do not increase materially the difficulties in mining. It should
be added that so far as the experience of our iron mines teaches, the
most common faults are those where the plane of faulting is approxi-
mately vertical and at right angles to the strike.

Pixces (aND Suoots).—These terms are confined to the ore
bodies almost exclusively, They designate so common features in
the ore that it is searcely proper to call them accidental elements of”
stratification. And yet, considering the ore as a member of a stratified
series, they are not essential to stratification. From what has been
said under the head of pitch in the shoots of ore, the nature of these
peculiar ore bodies has been indicated already. The term shoof is
applied to the somewhat irregular, lens-shaped or lenticular bodies of
ore which lie conformably between strata of rock, and which possess,
in common with the country rock, the elements of pitch and dip, and
are subject to faulting in all directions. They lie with their longer
axes in the line of the pitch, or, in other words, the pitch is the angle
at which they descend in the rock. Their dimensions vary indefi-
nitely. FEven the same shoot may vary from point to point and its
uccessive cross sections show much irregularity. Besides the walls
which bound it on the dip slopes, there is the cap rock which limits
it at the top, and the botfom rock which underlies it. Generally the
walls are seen to approach quite together, making an arched roof or
eap and a trough-shaped floor or bottom, and the vertical cross section
is of elliprodal shape. The accompanying sections of the Hurd mine
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illustrate these statements. The above plate shows a horizontal section
of the shoot as it has been worked at the southwest and at the north-
east. The view opposite shows vertical cross sections of the same.
The dimensions are given in feet. The distance from the bottom rock
to the cap rock is said to be the height; that from the foot wall to the
hanging wall, the breadth. In some cases these dimensions are nearly
alike and the body is eylindrical; in others the breadth exceeds the
height and the cylinder is flattened. The length alsolis exceedingly
variable. In many of our mines they have been completely worked
out; in others the shoots are being followed to great depths and their
Jength is unknown. The range of the average size may be 30 to 100
feet in height, and from 10 to 30 feet thick.

These ore bodies or shoots are not isolated masses and separate from
others in the same range or even on the same vein, but_connected with
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one another by thin sheets or strings of ore, which are termed pinches
in the vein, Hence, these terms often express features in one and the
same vein, The vein where it thins out or wedges out, apparently
squeezed into a thin sheet or plate, is said to be pinched. And in the
same vein there may be an indefinite succession of these shoots, sepa-

S.W. Mine. N.E. Mine,

177 2} (2 @
. ‘

Verricar Cross Sccriowns

oF Muro Mine,

Secawe fww: E00rFr

rated from one another by the so-called pinches. They may follow
one another longitudinally, endwise, or they may lie side by side in
the same general plane and each having the same pitch. The pinches
may, therefore, separate the shoots both lengthwise and sidewise, 1. e.,
in the line of the pitch and in the line of the dip also. Recognizing
these features peculiar to the shape of the ore masses, there is what is
termed the shoot and pinch structure.

The pinches in the ore are caused in some cases by irregularities in
both walls. And they converge or approach one another by irregular
rolls and the ore is squeezed into the thinnest recognizable layer or
sheet. A peculiar form of pinching is caused in some cases by a flat-
tening of the walls, but not so as to produce a parallelism, and the
result is a parrowing of the vein into pinches. The diagram on page 70
illustrates this feature of structure. Examples of it are to be seen in
the Kean mine near Chester, and at Mount Hope, besides other locali-
ties. Rarely are the walls found coming together so as to pinch out
the ore completely. As it is not profitable work to follow so thin
leads and pinched-up veins, miners and practical men speak of the ore
as pinched or cut out even in such cases. But it is more often the
fact that the pinch is caused by rolls in the foot wall, the hanging
wall retaining its regular dip and strike. The foot wall is seen to
grow flatter and approach the opposite wall, by a series of step-like
offsets which are sometimes called rolls and sometimes slides of rock.
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When both walls have rolls of this nature and are not strictly parallel,
a succession of shoots and pinches are produced. Following the ore
lengthwise the shoot-like irregularities in the walls are observed to
produce pinches between the end of one shoot and the beginning of
another. The walls here may approach each other at uniform angles,
or, what is generally true, a succession of slabs of rock come in on the
foot wall and leave no room for the ore shoot, and a pinch results.

Fertocat Crors - Secteor
I @ magretic iron are bed

The extent to which the ore may be pinched is well illustrated in the
Richard mine, where a horizontal drift for 300 feet followed a vein
of ore whose average thickness was not over a foot, The drift in this
instance reached a second and large shoot of ore, Examples of drift-
ing through pinches for hundreds of feet, in unsuccessful searches for
other shoots, are well known in the costly experience of some of our
mining superintendents. In the practice, these narrow parts of the
vein are left as pillars, and in our large mines the plan of working is
arranged with a view to a removal of the shoots of ore with as little
work in the pinches as possible.

Shoots of ore nearly parallel and side by side, have been opened in
the Weldon mine. This mode of occurrence is exceptional, unless the
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intermediate rock be regarded as a horse, and the shoots, now separate,
be found at a greater depth to unite. They are shown in the vertical
projection on page 72, reduced from maps and sections of the mine.
Both shoots pitch toward the northeast at about an angle of 35°, and
at the bottom are only a few feet apart. The shaded parts of the dia-
gram represent ore left on the bottom and cap rocks.*

The origin of the various phenomena of the structure of these
Archaean rocks, as dip, strike, pitch, folds, faults and pinches, might
involve a wide range of discussion. When it is remembered that this
formation includes the oldest known stratified rocks, and that they
have been subjected to the action of repeated uplifting and cempress-
ing forces, and to the wear of ages of exposure to the atmospheric ele-
ments, and, in part, to the subsequent denudation and abrasion of the
glacial period, the complicated structure is not surprising, but an almost
inevitable result. To retrace the steps in this long history is not
altogether possible, in view of the scanty data in our possession. The
probable mode of original deposition and the causes of the various
phenomena of structure, are all that can be indicated at present.

These rocks are found in beds of varying thickness and extent, and,
succeeding one another irregularly, as newer strata or even as very
recent deposits, are seen to consist of alternating series of thick and
thin beds. TFrom their composition also it seems highly probable that
they were laid down under conditions somewhat similar to those which
affect the deposition of beds of sand, clay, marl and iron ores in recent
times. And there must have been sandy, clayey, calearcous and fer-
ruginous beds like these modern deposits in sonie respects. Uniform
«conditions may have prevailed over larger areas than they do to-day,
as is proved by the extensive outcrops of rocks having the same gen-
eral characters and composition. The lukes, marshes or basins in
which the deposits of iron oxides or iron carbonates accumulated were
of great length, and apparently of equally great breadth, and the
deposition was long continued, forming thick beds, when they in turn
were covered by other sediments. Thus the accumulation went on as
the older strata gradually and slowly subsided until the thickness
amounted to thousands of feet. The time was long, perhaps as great
in length as the combined ages of all the later formations. With the
subsidence of the beds, the agents, pressure, heat and water, came into
action, producing the great changes wherein these fragmental sedi-

* The horizontal lines in the figure have no structural significance.
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ments and fine deposits were altered into crystalline masses. This
change or metamorphism of the strata was probably slow and in pro-
gress throughout a long period of time. The gradual subsidence also
gave the strata more or less gentle inclination, and dip began as un
element of stratification. Upheaving and compressing forces at length
began their mighty work and the gently sloping beds were raised up
along axial lines of great length into huge arches and depressed into
deep troughs, and compressed by the powerful thrust of lateral forces
into close folds, so that all the beds were brought into an approxi-
mately vertical position. And from the steeper inclination of the
beds on the southeast, this thrust or horizontal compression was appa-
rently greatest on that side. As ulready stated, the folding took place
along northeast and southwest lines, and the lateral forces pressing the
strata together was from the southeast side. But it is scarcely con-
ceivable that such prodigious energy, exerted however slowly, confined
itself to the folding in one uniform direction throughout the whole
area of these Archaean rocks. The elevating forces may have acted
very unequally and at greatly varying rate; and the inequalities thus
caused, with differences in the pature of the bed, and compressing
forces acting with varying intensity, would tend to disturb the sym-
metry and produce the diverse strike and dip which we recognize as
exceptional to the general course and prevailing directions. Or a com-
bination of lateral forces would produce the twists, as it were, in the
strike.  The northwest strike in the localities referred to on page 51,
may be the result of bends or folds caused by pressure from the north-
cast or southwest and in the general lines of folding.

Varying intensity in the upheaving and folding forces would not
only tend to produce diverse dip and strike, but also fractures and
rents in the strata. The different degrees of firmness and elasticity in
the strata themselves would aid in bringing out such fractures and
dislocations, And faults would result from these causes. ILateral
pressure exerted unequally upon a bed of uniform degree of elasticity
and resistance would disrupt it along lines parallel to the line of pres-
sure, or approximately so. Pressure in the line of the strike might
pucker up the beds and sundering them let them slip past one another.
An ideal illustration of the result of compression, exerted in the line
of strike, producing partial folding and pinching in a more elastic
bed, as iron ore, is here inserted. The solid black bard represents a
bed of ore, which with the adjacent gneissic strata, has been thus con-
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torted and squeezed to a thin layer between the less elastic gneiss.
We muy conceive the squeezing process to have been carried so far as
to pinch out the ore where the fold is seen and produce an apparent
fault or offset in the once continuous bed. No doubt some of the
so-called offsets are not simply lateral displacements or thrusts, but
contortions of this kind.

Plan of an Ideal Fold of Ore-bed and Gneiss.

A lateral fold or contortion apparently of this nature is seen at
Dennings Dock, New York, a map of which is given on the following
page.

Or, again, in the very close folding the beds of the arch might be
shoved over upon the trough of its neighbor and whole succession of
strata be faulted. Such faults as have been shown on page 65,
probably had their origin in this way, whereas the more common
lateral displacements or offsets were caused by unequal compression.
The vertical faults, like that of the Hurd mine, which are so charac-
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teristic of these rocks, appear to have been produced by the same
agency as that which gave rise to the piteh.  Unequal uplifting forces
may have faulted the already vertical and folded beds on more or less
parallel northwest and southeast lines, and depressed the northeast ends
of each section so as to give rise to the pitch. A system of such
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faults would account for the inclined axes of the folds and give the
beds a descent in the line of strike in addition to the older inclination
of dip. In general the faulting in these Archaean rocks is mainly in
the lines of dip and strike and is probably the work of folding, com-
pressing and uplifting agents,

"These forces were doubtless the factors in the production of what
has been styled the shoot and pinch structure. The ore beds possessing
more elasticity than the adjacent and enclosing gneissic and syenitic
rocks adapted themselves more readily to their action and accumulated in
certain lines or horizons and in somewhat irregularly shaped bunches.
Where the compression was less they would be thick ; where more intense
they would be squeezed into thin sheets, if not cut out. This pres-
surc may have been in part, during the deposition of the succeeding
beds over the ore, and caused by their superincumbent weight, which
was unequally distributed. When the effect of heat also is considered,
which might result from great pressure, the causes appear adequate to
the production of great inequalities in one and the same bed. But
the more probable theory is, that the uplifting and folding forces did
more in giving shape to these ore bodies. Of course, the formation
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of such sediments in shallow lakelets and marshes as bog and lake
ores, or the deposition of carbonate of iron in the water of lagoons,
might explain the lenticular shapes of the iron ore veins. And the
succession of shoots in the case of many of our iren mines seems to
agree with the theory of such a mode of original deposition—in a
chain of small and partly connected bogs and lakelets, This origin
determined the general direction and extent, but subsequent forces of
uplifting, folding and compression must have greatly modified them
and given them their present shape.

UNSTRATIFIED ROCKS, DIKES AND VEINS.

The preceding section was devoted to the deseription of stratified
rocks, and the changes in their forms due to folding, faulting, com-
pression and contortion under the action of various agents. There
are other outerops, and those in which stratification does not appear ;
and they are said to be massive. Here are clagsed the granitic,
syenitic and trappean rocks. Their outcrops are so limited in extent
that they form but a very small fraction of the whole surface of the
Archaean, and their distribution in it is not represented upon our
maps. There are no granitic axes or cores in our mountain masses.
In fact, the largest known outcrops of granitic and syenitic rocks are
scarcely larger than what may be considered as huge dikes. And it
is uncertain as to the exact nature of some of the so-called granites.
Further examination may show that they are stratified rocks, in which
the bedding has been obliterated, and the faint parallelism in the
arrangement of the minerals may give the clue to the bedding. The
very indistinet marks of stratification in some outcrops of rocks known
to be bedded, by quarrying and mining explorations, warns against a
too hasty contlusion in favor of their supposed massive or unstratified
structure. There are localities, hc&wever, where dikes of granite
traverse or cut acress strata of gneiss. Fine exposures are seen in
the Pequest rock cut of the Delaware, Lackawanna and Western
Railroad, near Pequest furnace, in Warren county; on the line of the
New York, Susquehanna and Western Railroad, near Stockholm, but
in Passaic county; on the same road, east of Charlotteburg; along
the Sussex Railroad, one and a half miles east of Waterloo, (very
beautiful sections of granite dikes, cutting a hornblendic gneiss); at
Oxford, in Warren county, and along the Belvidere Delaware Rail-
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road, at the end of the Pohatcong range. In the Bryant mine and in
the Excelsior mine, north of Hackettstown, the ore worked was from
what appeared to be ore-bearing dikes of syenitic rock. The Mitchell
mine, near Port Murray, was much the same in appearance. In the
Pequest mine and in the Naughright mine, huge dikes were met with
in following the ore, and they appeared to cuf if out altogether in
certain directions. Very beautiful examples and easily accessible
sections can be seen in the Highlands of the Hudson, along the
Hudson River Railroad, at Cold Spring and Beverly Dock, near
Toua Island station, and near Peekskill, going towards Fort Mont-
gomery tunnel. The above references are all to granitic or syenitic
rocks. The number of localities could be readily increased, as small
dikes of these rocks are common almost everywherc in the gneissic
ranges. Trap dikes are not so frequently observed. The best exposed
and most accessible locality of the latter class is seen in the buckwheat
field opening of the New Jersey Zinc and Iron Company, at Franklin.
There are at this place several narrow dikes, like great thin plates of
rock, standing on edge across the ginc ore strata. The northeastern
dike is, however, much larger (20 feet thick), and apparently increas-
ing in size going down. In the Mount Olive mine a dike of very
finc-grained trap-rock, only one to two feet thick, has been found
running down almost vertically from near the surface to the bottom
of the mine. Such narrow dikes do not seem to have affected the
ores, either of iron or of zinc, to any marked extent. The larger
granite or syenitic masses give trouble to the miner and appear to
disturb more the regularity of the bedding.

The composition of these intrusive and unstratified rocks has not
heen studied. 'The facts of their occurrence have been collected, The
study of the rocks is necessarily deferred to future reports.
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VI.
IRON MINES.

Since the publication of the Geology of New Jersey, in 1868,
notices of the discovery of new localities of iron ore and of the open-
ings of mines have been given from year to year as these localities
have been visited and data describing them have been received. But
no systematic description of all the mines has been attempted each
vear. In 1873, the Archaean rocks, including the ranges of magnetic
iron ore, were grouped in four geographical belts and the list of mines
was published with notes of all the newer openings. During the
business depression which followed the panic of 1873 and which con-
tinued until 1879, very few new mines were opened and the iron-
mining industry was confined largely to the older and larger mines.
The revival of business, in 1879, stimulated searches for ore, and
many old openings and mines were reopened. And in the report for
that year a list of the mines with notes appeared. Tt was republished
in 1880, supplemented by descriptions of localities omitted in the pre-
ceding report. The notices of the iron-ore district, including local
descriptions, are, therefore, in the reports for 1873, 1879 and 1880,

A review of the iron-ore district and a revision of the list have been
attemapted this year. The field work of the season was in part devoted
to visiting the mines, so far as time would allow, and to collecting
notes and data bearing upon the structure of the iron-ore bodies and
their relations to the associated pneissic rocks. The facts about their
working and the general condition of the iron-mining industry, or
what might be called the economic geology of the iron-ore district,
have also been gathered so far as was possible. All of the larger
mines in Morris, Sussex and Passaic counties were visited. But a
vast deal of information has come from mine superintendents and
agents of the companies owning and working the mines, and from
mine owners also. And the Survey is under great obligations to all
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for the generous and prompt contribution of valuable material relating
to the mines and the occurrence of iron ores in our Highlands. While
the list of localities is believed to be full, the notes arg in many cases
scanty, and refer either to structural peculiarities or to their working.
Full descriptions have not been attempted as the rocks and ores have
not been studied nor analyzed. Hence, the report ou the iron mines
this year is incomplete and to be regarded as one of progress, or pre-
liminary to a final report another year, when the whole district shall
have been surveyed and mapped, and after examinations shall have
been made of the ores and the rocks, and all the possible aid from
mine surveys have been gathered to help in understanding the geo-
logical structure of the Highlands and the mode of occurrence of the
magnetite in it.

It is desired that all mine owners, agents and superintendents or
managers shall scrutinize the list and the notes, as well as the preced-
ing sections of the report devoted to structure, and collect all available
facts which may either confirm or refute the positions and statements
here presented. It is only after a full discussion of all the facts
that we can hope to reach correct conclusions and discover the true
theory of these iron ore beds. And this result means the more rapid
development of this mining district and the avoidance of losses inci-
dental to wrong hypotheses. The year has not been a prosperous one-
in iron mining. The low prices in the early part of the year and the
continued dullness through the latter part, intensified by the exceed-
ingly slow market for ores at any prices, produced a depression which
was felt by all and is manifested in the diminished output for the
year. The aggrepate tonnage of iron ore over the several railway
lines, which transport very nearly all the ore that is mined in the
State, is 521,416 tons, as compared with 932,762 tons reported in 1882,
A noticeable change since 1881 is the decrease in the number of work-
ing mines. Ounly the more thoroughly equipped mines which are near
transportation lines continue to be worked. Nearly all of the smaller
mines have suspended working. Some of them have been permanently
abandoned. And a few of the larger and deep mines also bave been
given up by lessees. The work of prospecting and of opening new
localities also is at & stand-still. There is no motive or stimulus to
start such work. And in the general stagnation of the market for
ores new mines would not be able to compete for business, excepting
at very low figures, unless they can furnish ores of extra quality and
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are favorably located. And as the cost of mining is not much lessened
by a reduction of the labor item, the margin left for the miner is
narrow. In many cases the rates obtained barely cover expenses,
including royalties, and some of the mines are thus kept in operation
in order that the men may be kept, and to avoid the deterioration and
loss to mine machinery, timber, &e., incident to stoppages for any
length of time. Others which are worked on long leases are of neces-
sity kept in working. In view of the low prices and the dullness of
the market, managers are looking to all possible economies. And
improvements in boilers, the use of cheaper fucls, greater cconomy in
handling by means of mechanical devices saving labor, machine drills,
more powerful explosives, and conneetion by switches with main lines
s as to bring cars direct to the dumps, are all in use or in process of
infroduction. Many existing leases are on high royalties. And in
these times when every possible source of economy is to be sought
after, it would seem as if more favorable and easier terms ought to be
had.  Writing in the general interest of our mining industry, we
think that royalties should fall so as to allow the land owner, who
runs no risk, to bear his share in the general reduction of profits. In
conseqquence of the long terms of many leases immediate changes are
not always possible, or, perhaps, always desirable. Perhaps a sliding
scale adjusted to prices of ore would be a more equitable arrangement,
At the present time, royalties in our State are at an average rate of
fifty cents per tom, ranging from twenty-five cents to one dollar.
They are higher than in the iron districts of New York or Pennsyl-
vania, and, of course, above the rates which prevail in less favorably
situated ore regions. And this is one of the elements which is divert-
ing the iron-mining business to other localities. Tt is, therefore, worthy
of the serious consideration of our land owners and owners of mineral
rights, who do not work their mines and who incur no expenses for
equipment, means of transportation, cost of running and hazard no
losses, and in many cases have no extravagant interest acceunts, to
ascertuin if lower rates might not attract more business and be equally
remunerative.

Note—The order of the following list is that of the four belts,
viz.,, Ramapo, Passaic, Musconetcong and Pequest. And in these
groups the arrangement of the mines is from southwest to northeast,
The references to notices or descriptions in previously published
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reports of the Geological Survey follow the name or notes and are in
smaller type. So far as is known, all the mines which have been at
work during any part of the year Have some notes to that effect or are
more fully described. The absence of any statements whatever, indi-
cates that the said mines have been idle; Many which have been
abandoned are referred to on account of some items of interest pertain-
ing to them. '

RAMAPO BELT.

BErNARDSVILLE OPENING, Bernard township, Somerset county.,

Annusl] Report, 1873, p. 24,
i 1874, p. 41.

JaMES Mixg, Bernard township, Somerset county.

Geology of New Jersey, 1868, p. 544. . .
Annual Report, 1873, p. 24.

CoNrEr, or WaTER STREEr Ming, Mendham township, Morris
county,

Annual Report, 1873, pp. 24-25.
“ 1879, p. 41.

Berrs OreNiNGs, Hanover township, Morris county.

Annual Report, 1878, p. 69.
a 1879, p. 41.

O

Tavror Opex1NGs, Montville township, Morris county.
Annual Report, 1873, p. 25.

CoLE Fary, Montville township, Morris county.,

Annual Report, 1874, p. 21.
e 1879, p. 41.

Kauart Mg, Pequannock township, Morris county.

Geology of New Jersey, 1868, p. 544.
Annusl Report, 1873, pp. 25-26.
“ 1880, p. 101.

DE Bow PLACE, Pequannock township, Morris county.

Annual Report, 1873, p. 26.
“ 1879, p. 42.
“ 1880, p. 101.
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Laxacax MINE, Pequannock township, Morris county.

Annual Report, 1873, p. 26.
L - 1879, p. 42,

JAcKksoN, or PoMprox MINE, Pequannock township, Morris county.

Geology of New Jersey, 1868, p. 544,
Annual Report, 1873, pp. 26-27.
. 1879, p. 42,

DEe Bow MINE, Pequannock township, Morris county.

This mine was re-opened two years ago and worked for a short time
by A. Z. Ryerson, of Bloomingdale, The vein was reported five feet
wide.

Annual Report, 1873, p. 27.
“ 1879, p. 42.

Beax Lot, Pompton township, Morris county.
Annual Report, 1879, p. 42.

Kaxorse and Browxy Mines, Pompton township, Passaic county.

The northeast or Kanouse mine was opened many years ago, and
a description of it appeared in the Geology of New Jersey. The
Brown mine is a more recent opening of 8. D. Brown, of Paterson.
The Midvale Ore Company has expended a large sum in testing the
property, putting up machinery and grading a branch railroad to the
New York and Greenwood Lake Railroad. There are two main
shafts, about 1,500 feet apart and 100 feet deep. From them drifts
to the aggregate length of 600 feet have been cut in the vein, with a
view to overhand stopping. The ore is said to range from eight to
twenty feet wide. Several thousands of tons of ore have been mined
and shipped to the Bethlehem Iron Company, at Bethlchem, and to
the Pennsylvania Steel Works. The ore is low in phosphorus and
adapted to the manufacture of Bessemer pig metal. The property is
owned by Mrs. 8. D. Brown and is held by the Midvale Ore Com-
pany. In view of the comparative scarcity of Bessemer ores in our
State, it is to be hoped that this apparently large and accessible ore
body will be further explored and develop into a permanently pro-
ductive mine.

Geology of New Jersey, 1868, p. 545, (Kanouse mine,)
Annual Report, 1873, p. 28, (Kanouse ming.)

“ 1874, pp. 21, 22, (Brown mine.)
“ 1880, p. 102.
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SLoaT Fary, near Midvale, Pompton township, Passaic county.

The Bloat farm openings have not been described in any of the
Survey Reports, as the first visit to the locality was in 1882. They
are not new, having been made some years ago. The place is two
miles northeast of Midvale station. There are four openings located
on the eastern side of a steep, wooded ridge. The south pit was about
twenty feet deep. The strata opened, consisted of gray gheiss with
magnetite and of a hornblendic or syenitic gneiss also carrying mag-
netite. At the northernmost opening, where the most work appeared
to have been done, the ore on dump was lean and much mixed with
rock. The pit sides had so fallen in fhat the strata were not seen.
In a third hole, and located on the ridge 250 yards northwest of the
last described, a thin bed of good ore was uncovered at a depth of ten
fect. The attraction about the openings was not very strong. The
locality possesses interest as showing the occurrence of rich ore in a
thin bed or vein and ore or magnetite in rock strata. No work' has
been done here since the place was visited.

BurLer MiNE, Hohokus township, Bergen county.

Geology of New Jersey, 1868, p. 544,
Annual Report, 1879, p. 42,

PASSAIC BELT.

Liarge OpENiNGs, Clinton township, Hunterdon county.

Annual Report, 1873, pp. 28-29,
“ 1879, p. 43.

ANNANDALE, or Suare Suarr, High Bridge township, Hunterdon
county,

Annual Report, 1880, p, 102.

Hren BRIDGE, or TavLor MiNE, High Bridge, Hunterdon county.

Geology of New Jersey, 1868, pp. 617-618.
Annual Report, 1873, p. 29.

t 1879, pp. 4344,

“ 1880, p. 102.
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SILVERTHORY, or KEaN MiINE, High Bridge township, Hunterdon

county.
Annual Report, 1879, pp. 44-45.
“ 1880, p. 102.
“ 1881, p. 37.

Exory Fary, High Bridge township, Hunterdon county.
Annual Report, 1879, p. 45.

Saare Fary, High Bridge township, Hunterdon county.
Annual Report, 1879, p. 45.

CrEAGER Prack, High Bridge township, Hunterdon county.
Annual Report, 1880, p. 102.

OvLp Fur~nace M1Ng, High Bridge township, Hunterdon county.

Annual Report, 1878, p. 29.
“ 1879, p. 45.
“ 1880, p. 102.

CorEesrURGH MiNEg, Tewksbury township, Hunterdon county.
Annual Report, 1875, pp. 29-30.

Brrrinn Fary, Tewksbury township, Hunterdon county.

This locality is one and a half miles southwest of Fox hill, or Fair-
mount, and a half mile westerly from the Mountainville road. It
searcely amounts to more than a trial shaft in search of ore; and it is
nearly four miles from the nearest railroad station,

Annual Report, 1880, p. 102,

Surron Fary, Tewksbury township, Hunterdon county.

The last work which was done at this locality was two years age,
when about 200 tons of ore were raised from a new shaft located a
few yards southeast of that put down by Mr. Sutton. The deepest
working was only about 30 feet down.

Annua! Report, 1873, p. 80.

u 1879, p. 46.
FisHer, or Fox Hirr MINg, Tewksbury township, Hunterdon
county. )
Annual Report, 1873, p. 30
« 1874, p. 22.
“ 1877, pp. 49 and 50,
“ 1879, p. 49.
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WercH Fary, Tewksbury township, Hunterdon county.

The openings for ore in this place have not been mentioned in any
of the Geological Survey Reports. The locality is properly one of
exploration, and not a mine. It is half a mile east-northeast of Fair-
mount, and is on lands of M. Beavers.

PorTERSVILLE, or UrDIKE Fary, Tewksbury township, Hunterdon
county.
This locality is also known as the Potter shaft. It is west of
Pottersville and south of the Fairmount road, The work was done
in 1872-3, by the late A. Beemer, of Dover.

BarTLE SHAFT, Tewksbury township, Hunterdon connty.

The explorations here also were made by Mr, Beemer in 1872-3
The vein was said to be 10 feet wide, and dipping steeply to the
southeast. The ore was blue, hard, and carried some pyrite. Some
ore was shipped.

WoRTMAN SHAFT, Chester township, Morris county.

Another locality which was opened by Mr. Beemer, and about the
same time as those above mentioned. Tt is two miles northeast of
Pottersville, and on the east side of Black river. The depth reached
(in two shafts) was 35 feet. The ore at the surface was red, and of
good quality. A drawback to this locality and to the other localitics
near Pottersville, is the distance from railroad, the nearcst stations
being four to five miles away.

Laxcepoxw MINE, Chester township, Morris county.

What is termed the Langdon mine is on the farm of Robert Pitney
and is one and a half miles southwest of Hacklebarney. Attention
was drawn to the locality by the magnetic attraction, And it was
opened in June, 1880. The vein is traceable by means of the attrac-
tion a distance of 2,000 feet, from northeast to southwest, but it has
not been opened more than 1,000 feet. The course is 5. 35° W,
(magnetic). Pits were first dug and the ore was worked open to day,
but subsequently they were partly filled by timbers covered with
earth to allow of underground work. The ore was found 3 to 12 feet
beneath the surface. There are two shoots of ore which pitch toward
the southwest at an angle of about 20°. The dip is at a moderate
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angle toward the southeast. TIn the southwest shoot the workings
have been pushed to a depth of 80 feet in the main (pump) shaft.
The breadth of ore ranges from 10 to 15 feet. The hanging wall is
very smooth and hard, The foot wall of the shoot is a soft rock.
Drifting into it, another vein has been opened, which is three feet wide
above and at least five feet in the sink. The horse of rock separating
the main vein from this ore on the foot-wall side is between one and a
half and two feet thick at the bottom and three to four feet above,
nearer the surface. The latter ore is said to be rich; in the upper
part it was soft. In the northeast shoot the vein is 11 to 15 feet wide
and the deepest working is down 28 feet. Northeast of the pump
shaft about 40 feet therce is a lateral fault, or offset, in which the vein
is thrown seven feet into the foot wall (looking northeast). Beyond
this point and between the openings on the southwest and the north-
vast open cut a greater offset, and into the hanging wall side, is indi-
eateld by the sudden change in the course and nature of the atiraction.
The workings indicate a probable displacement vertically and there
may he both a lateral and vertical faulting in this untested interval
between the two shoots.

The top or surface ores, to a depth of 8 to 38 feet, were red and free
from sulphur. The blue ore of lower workings carries some pyrite
and miea in thin layers or laminae, resembling in these respects the
Hacklebarney ores.  For washing the red ore, the brook near the mine
furnished the necessary water. One pump served to unwater the mine
and the same boiler afforded steam for hoisting also. The ore was
carted to the railroad at Hacklebarney at a cost of 40 to 47 cents per
ton. The mining was done cheaply and profitably until the discon-
tinuance in May, 1882, since which date the mine has been idle. With
a revived demand for ore, or with railroad facilities at the mine, it
cun be worked profitably again.

1. W, Langdon & Son were the lessees.

Annual Report, 1879, p. 46. |
« 1880, p. 103.

On the Pitney property, adjoining the Langdon mine on the north-
east, a shaft was sunk near the line and a vein found 12 to 15 feet
wide, also pitching to the southwest. The attraction is rather faint.
The ore was mixed with pyrite and was lean. It has not been further
tested.
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Prrney MiINE, Chester township, Morris county.

The Pitney mine is on Robert Pitney’s farm, northeast of the
Langdon farm. The mining was done under a lease by Cooper,
Hewitt & Co.,in 1879-1881. The place was abandoned ncar the end
of the latter year, The openings are in a northeast and southwest
direction and not more than 100 yards long.

Rarrck Fary, Chester township, Morris county.

Annual Report, 1873, p. 31,
“ 1879, p. 46.

HackLEBARNEY MiNEs, Chester township, Morris county.

The uninterrupted working of these mines of the Chester Iron
Company has developed a great extent of ore, and afforded excellent
opportunities for studying structural phenomena. A careful survey
is necessary, however, to show the exact location of the numerous
openings and their relations to one another, The great fault at Black
river, the lesser offsets in the veins to the nortbeast of it, and the
frequent alternations of ore and rock, both so plainly stratified, need
a detailed survey to properly illustrate any descriptions of them.

The later mining on the hill to the southwest is reported to have
opened a very good vein beyond the limits of the older surface
workings,

In the coal house cut, the northeast breast is undermining the road,
and it is 30 feet wide and 40 feet deep. This large shoot will doubt-
less be followed to the river, beyond which it appears to be faulted to
to the southeast. In the same mine, at the southwest, a tunnel has
been cut through the bottom rock to what is thought to be a separate
and lower shoot of ore. On the west there is ore beyond the foot
wall of this cut, and the limit of the ore belt in that direction has not
been reached.

Northeast of the Black river, the deepest openings are now below
water-level. A large amount of ore has been taken from these
excavations in the hillside, and there is still a great thickness of ore
left in the bottom and in the breasts. The lean ore beds have been
left standing in some parts of these open cuts and in the mines,
although in removing the workable ore much of it was necessarily
taken out, The mining has been carried underground to the northeast
from the old open cuts near the river. A feature of these openings is
that there are so many strata or beds of ore interstratified with rock.
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The bedded structure is very plainly marked. The average dip is at
an angle of 65° towards the southeast, Rolls in the walls are met
with which vary the anglg of dip and pinch the ore. The pitch to
the northeast is also apparent in these rock walls as well as in the shoots
of ore enclosed by them. A beautiful example of faulting is to be
seen at the northeast end of the westernmost cut or opening. The ore
is thrown into the hanging wall (luoking northeast) fully 30 feet.
The break is straight and vertica! in its plane, and at right angles to
the course of the ore, or to the strike. Going northeast, the most per-
sistent bed is known as the tunnel vein. 1t has been followed a long
distance up the hill and on the southeast side of the main road. Tts
vame is from a tunnel which is driven in the hill from the northwest,
about 500 feet long. It is marked by its regular thickness and dip,
averaging five to six feet in width, and dipping 55° to the sonthenst.
On this sloping hill from the pond southeast and east to the George
vein, there is a belt 800 feet wide, in which the surface diggings have
opened several parallel veins or beds of ore. They are mainly confined
to a belt east of the public road, and near the course of the tunnel
vein. These trial pits are nearly all less than 30 fect deep; and the
ore is found in rather narrow beds, dipping very regularly at about
93° to the southeast. Near the surface, it is red ;" deeper, it is soft
blue, and all of it is broken up with the pick. The deeper explora-
tion would find it more solid and hard, as in the deeper parts of the
tunnel and George veins. The many surface pits have proved the
existence of many parallel beds of ore. Tt will be interesting to
watch the further explorations and ascertain whether they are distinet
beds with well defined walls, or the parts of a large body of ore below,
which near the surface fingers out, so to speak, or are separated by
horses of rock. .

The George vein is opened on the top of the hill, south of the road.
Properly, there are three separate beds, with strata of rock between
them, and dipping uniformly and steeply to the southeast. A shaft
now being put Cown on this vein is 70 feet deep.

Proceeding northeast, the next openings are on a narrow belt, where
the surface is owned by Cooper, Hewitt & Co., and the mineral rights
belong to the Chester Iron Company. When visited in the autamn,
three trial pits had struck the ore. TIn one of them the ore measured
15 feet in width, and was found within three feet of the surface. The
red ore at the surface graded into soft blue going down, though quite
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irregularly mixed in places. The stratification was distinetly marked
in the strings of ore and rock at the top, and the well-defined walls
at the bottom. All of the material was so disintegrated and soft that
no blasting was requisite to break it up. The indications which these
trial pits gave at that time were very promising of a large and regular
ore bed.

The working of the Hacklebarney mines is conducted economically
by using the water-power of Black river to do the hoisting and
pumping from the large openings near it. All the red ores from the
various surface pits are washed at the old mill site. The ordinary
rotary cylinder washer is in use for doing this work. Iean ores lose
about 25 per cent. in weight, in washing, while the richer grades lose
very little. .

A southeastern range of ore has been opened on this property by
the company, and one-third of a mile to the southeast of the mines,
near the river. The veiy is said to be five feet wide. A wagon road
has been built along the river to it from Hacklebarney., The product
of these mines of the Chester Iron Company amounted in 1883 to
19,000 tons, a slight decrease, occasioned by the general dullness in
the iron ore market.

Geology of New Jersey, 1868, p. 557.
Apnual Report, 1873, pp. 35-36.

“ 1879, pp. 47-49.
“ 1880, p. 104.

Gurick Fary, Chester township, Morris county.

Adjoining the Hacklebarney mines on the northeast is the Gulick
farm, on which there are two ranges of ore. That at the southeast is
a continuation of the Hacklebarney southeast vein and is opencd at
the foot of the hill near a small stream, tributary to Black river.
Three shafts have been sunk. At the southwest there are two whip
shafts which open the ore bed. Going northeast an offset of about 30
feet into the hanging wall is observed, beyond which is the third
shaft, The whole length as thus tested is 500 feet from the southwest
to northeast. In the latter shaft, at a depth of 40 feet, the ore was
replaced by a hornblendic gneiss, or syenitic gneiss, the walls apparently
continuing uniform and dipping at an angle of 60° to the southeast.
The replacement appeared to be sudden and complete, so far as eduld
be seen at time of visit. It is possible that the replacement is ouly
apparent and that the ore is thrown down by a cross slide or vertical

L)
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fault. The surface red ores found in these shafts, give way, going
down to the soft blue variety.

The western or northwest range of ore on the Gulick property has
been tested at several points by trial pits and shafts. They prove the
existence of an almost continuous range or series of small shoots,
although nearly all of them are too shallow to prove the size of these
ore bodies  One of the most successful of these openings is that on
the “flats” and near the former workings of the North Jersey Tron
Company. A considerable quantity of soft blue, stratified ore was
raisedd from it last snmmer.  Thin layers or sheets of greenish, mica-
ceoits rock oecur, interlaminated or banded with the magnetite in much
of this ore. The main or whim shaft, on the hill a few rods west of
the Hacklebarney road, is 75 feet deep. The ore in it ranges from
one to six feet in width. Near the Chester Iron Company’s line on
the west und west of the “flats” shaft, the vein is offsetted into the
hanging wall about 30 feet (looking northeast). Beyond this offset
the test pits and shafts have discovered two shoots side by side. The
ores found on this farm are red near the surface and soft blue at
vreater depths, Some of them contain a small percentage of green
anyite, and pyrite is common to all of the blue ores. Thus far the
developments have been of a very interesting character. And it is to
be hoped that the explorations will result in deep mining and show
us the exact nature of the changes already observed so near the sur-
tace, The property is owned by Cooper, Hewitt & Co., and the min-
iny cxplorations have been carried on under the superintendence of
Samapson George, of Chester,

Annual Report, 1873, p. 36.
“ 1879, p. 49.

CREAGER, or PEACH OnrcHARD MINE, Chester township, Morris
county.

This place, lying between the Gulick and the Hedges, is being
further tested by L. W. Langdon, of Chester, It was abandoned in
1873 by 8. George.

Annual Report, 1873, pp. 36-37.

HEpcEs Mixg, Chester township, Morris county,

Annual Report, 1873, p. 37,
“ 1874, p. 23.
“ 1879, p. 49.
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DickersoN Fary, Chester township, Morris county.

This property adjoins the Hedges on the northeast. The openings
are on the northwest range, and are reported as being 80 feet deep. The
shoots are said to be short. No work has been done since the panic
of 1873, The engine and pumps have not been removed.

Annual Report, 1873, p. 37.

Torping Fary SHAFT, Chester township, Morris county.

The two Chester ranges of ore arc opened on this property. The
southeastern line is a continuation of the Sampson mine, and there
are several openings in the red ore, which show a continuous bed
from that mine southwest, nearly to the Chester Branch of the P. &
R. R. R. Co. The shafts are not deep enough to test the size of the
shoots below the surface ore.

On the northwest line, and 1,100 feet from the other range, Sampson
George is sinking trial pits from the line of the Dickerson property at
the southwest, for several hundred yards northeastward. One shaft,
60 feet from the property line, was 50 feet deep, and showed a breadth
of five to six feet of ore. A second shaft, 150 feet to northeast, struck
three feet of ore. The course as indicated by these shafts is, N. 45° L.
The ore on this line and found in these shafts is banded with mica and
carrics some pyrite, resembling the Hacklebarney rather than the ores
of the southeast range.

Annusl Report, 1873, pp. 32-33.

“ 1879, p. 46.
“ 1880, p. 103.

SampsoNy Ming, Chester township, Morris county.

This mine is now opened on a length of 350 feet, from southwest
to northeast, and the slope is 285 feet deep, measured on the foot wall
or dip of the ore-bed. One large shoot has been worked out. The
present workings are in a second and lower shoot. The dip varies
accordingly as the walls roll, but in general it is to the southeast. In
places where the foot wall falls back, the dip is to the northwest.
And the irregularities ave greater in the foot wall than in that of the
hanging. The observed pitch is 22° to the northeast. The average
thickness of the ore is eight feet; in pinches it diminishes to three
feet. The mine is worked by S. George, for Cooper, Hewitt & Co.

The extension of the High Bridge Branch Railroad to Chester,

NEW JERSEY GEOLOGICAL SURVEY




92 ANNUAL REPORT OF

runs at the side of the shafts of this mine and the Cromwell mine,
adjoining it on the north, making transportation rapid, and giving
opportunities for economy in handling the ore,

Geology of New Jersey, 1888, pp. 537-538, {Skellenger.)

Annual Report, 1873, p. 33, (Skellenger.)
o 1850, p. 108.

CroMwELL MINE, Chester township, Morris county.

The Cromwell mine is on the Skellenger, or Sampson mine shoot,
northeast of the latter. It extends northeast to the hotel property.
The slope is reported to be 180 feet deep. At time of visit, in the
fall, mining had stopped. The pumps were still going and it was
said that operations were to begin again soon. It was worked by
the Cromwel! Iron Co., Cox, contractor.

(Bee references under Sampson mine.)

HEepces Fary, Chester, Morris county.

This property is traversed by the northwest range of ore west of
Chester and northeast of the Topping place. The explorations on it
have not, so far, been very successful in finding ore.

CrEAMER FaRM, Chester, Morris county.

The Creamer farm also is crossed by the northwest ore range, but
| no developments have been made since last reports.

Annual Report, 1873, pp. 31, 33

HoteL ProPERTY, Chester, Morris county.

Annual Report, 1873, p. 83.
t 1879, p. 46.

Corris SHAFTS, Chester, Morris county.
Annual Report, 1873, pp. 31, 38.

Swavze MINg, Chester township, Morris county.

The Chester Iron Company has mined a large amonnt of surface
ote from this vein, and has opened it up to the Cooper, on the north-
cast, making a long line of continuons ore. Work here was suspended
last May, and the mine is now-idle.

Annual Report, 1873, pp. 33-35.
“ 1579, p. 47.
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CoopreER MixE, Chester township, Morris county,

The continued working of this mine has resulted in a large product
of good ore, and opened some peculiar structural features, which are
further noticed under head of “ exploring for ore.” From the Chester
Iron Company’s (Swayze) mine, on the southwest, the workings show
an unbroken line for 1,465 feet, or to the offset northeast of No. 4
slope. A very large amount of red ore was obtained from it by means
of open pits. The average depth of these surface workings was 50
feet. Here the ore was found quite flat and in broad shoots. Asit
could be got out by use of picks, mainly, it was mined at a low cost.
All of the working is now underground, and there are four slopes,
which follow the ore, descending at an average angle of 45°, on the
foot wall. The pitch of the bottom rock, southwest of slope No. 3,
and within 30 feet of No. 2, is at an angle of 25° towards the north-
east. The rock on the ore in slope No. 4, which is supposed to be the
<ap over this large shoot, also pitches to the northeast. A centrally
located engine affords the power for hoisting in all of them. Cars
run in three of them ; in the fourth buckets are used. The construe-
tion is such that they dump automatically at the head of the slope,
thus avoiding as much as possible handling of the ore, The vein is
less regular at the southwest, and the explorations in slope No. 2, 300
feet northeast of the property line, already referred to, show a strange
and inexplicable occurrence of ore in the foot wall and in the bore
holes, nearly in the course of the shoot, prolonged. The ore was cut
out in the slope at about fifty feet from the surface, and a greenish
colored, hornblendic rock appeared to takerits place on the foot wall
side, and at length across to the hanging wall, which retained its average
dip to the southeast. The slope was carried down to a depth of 150
feet from the surface, and then short horizontal drifts were put into
hanging and foot walls, and subsequently three bore holes were put
down at angles of 40°, 50° and 60°, respectively. The ore found in
Nos. 1 and 2 are nearly in the plane of the dip of the ore bed pro-
longed downwards, and the most plausible theory is that they pierced
a lower shoot of ore, separated by an exceedingly narrow pinch from
the ore body worked in the upper part of the slope. The ore in the
so-called foot wall vein, is not, probably, connected with this lower
shoot.

Northeast of No. 4 slope, there is an offset of 40 feet, at a depth of
70 feet from the surface. Its plane dips southerly, and is oblique to
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the line of dip, The displacement of the ore is toward the hanging:
wall side, looking northeast,

As in the mines near Chester, generally, the bedding is plain, and
epecially near the surface. In slope No. 3, the planes of bedding
are finely exhibited, and there is on the foot wall side a thickness of
nine feet of stratified ore, then rock two feet, followed by ore two feet
thick.  The presence of a large percentage of mica in the rock, and
in thin laminze with magnetite, in the ore, tends to make the bedding
appear prominent.

The extension of the Chester Branch of the P. & R. R. R. to the
mine, affurds every convenience for loading the ore directly from the
mine ears into the ore cars of this line.

The total product for the three years of this mine’s history, amounts
to 60,000 tons. Tt is worked by the Cooper Mining Company, and
under the management of John D. Evans, of Chester.

Annual Report, 1879, p. 47,
i 1380, pp. 103, 123,

Keax MiNg, Chester township, Morris county.

The Kean property adjoins the Cooper on the northeast. And it
occupies a length of 2,000 feet on the course or strike of the vein.
The ore is very much like that of the Cooper mine; near the surface
red and free from sulphur; deeper, a blue variety and carrying a small
percentage of pyrite. The most remarkable structural feature is a
succession of pinches due to flattening of the walls. Mr, Evans, who
has charge of the mining here, reports six of these “offsets” or pinches
within a horizontal distance of 54 fect, and which have thrown the
vein 58 feet into the hanging wall. The property is owned by John
Kean, F. A. Potts, and estate of Francis Lathrop.

SqUIER'S MINE, Chester township, Morris county.
Annual Report, 1880, p. 103.

.
LEeaxE M1xE, Chester township, Morris county.

This old mine was reopened and worked in 1882 by the late A.
Beemer, of Dover. It reached a depth of 80 feet and the vein was
reported to befive to eight feet wide. The northernmost openings are
now known as SKELLENGER'S MINE. They were going in 1881 and
1882, All have been idle the past season.

Geology of New Jersey, 1868, p. 558.

NEW JERSEY GEOLOGICAL SURVEY



THE STATE GEOLOGIST. 95

GEORGE SHAFTS, Chester township, Morris county.
Annual Report, 1881, p. 86, (Chester mine,)

CHrLp SHAFT, Chester township, Morris county.

This locality is one mile south of Chester, and two-thirds of a mile
east-southeast of Hacklebarney. Some ore was opened here in 1874
in the exploring shaft sunk by the Lehigh Valley Iron Company.
No further exploration of the property has been made.

HaRrpEN Fary, Chester township, Morris county.
Annual Report, 1873, p. 32.

WoopauLL Mixg, Chester, Morris county.

Bupp MixEg, Chester, Morris county.
The two last named mines have been abandoned and all the
machinery removed.

Geology of New Jersey, 1868, p. 5568.
Annual Report, 1873, p. 32.
J 1879, p. 46.

QuiMBY’s Mixg, Chester township, Morris county.

TicEr’s MixE, Chester township, Morris county.

These openings are one-fourth of a mile apart on a northeast line,
and about a third of a mile southeast of the Woodhull-Budd vein’
openings. The vein in the Tiger property is reported as being three
feet wide, but the ore was found in bunches and was sulphurous,
About 300 tons were mined here. More work was done and more ore
raised on the Quimby place, but no statistics were obtained. Both
places have been idle for some time past.

DE Camp SHAFT, Chester township, Morris county.
©
Danter, HortoN MIKNE, Chester township, Morris county.,

Barnes MIng, Chester township, Morris county.
No work has been done at any of these localities during 1883.

For previous notes, sce Geology of New Jersey, 1868, p. 5568, for
BaRxES; also,
Annual Report, 1873, pp. 38-39.
“ 1879, p. 49.
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Lrwis, or HErrICK MINE, Randolph township, Morris county.

Annual Report, 1873, p. 42,
. 1879, p. 60.

Coyps MINE, Randolph township, Morris county.

Geology of New Jersey, 1868, p. 550.
Annual Report, 1879, p. 50.
“ 1880, p. 104.

Turorr MixE, Randolph township, Morris county.

HexpERsoN MInE, Randolph township, Morris county.
Geology of New Jersey, 1368, p. 558,

GEORGE, or LogaN Ming, Randolph township, Morris eounty

Geology of New Jersey, 18G8, pp. 558-559.
Annual Report, 1879, p. 49.

Davip HorroN Mivg, Randolph township, Morris county.

Geolugy of New Jersey, 1868, p. 559.
Annusl Report, 1873, pp. 3940.
. 1879, p. 49.

DeHarT MixE, Randolph township, Morris county.

Lawgexce Mixg, Randolph township, Morris county.

These mines are now leased by Samuel M. Keiper, of New York
city, and worked for him by John Gordon, contractor. They have
been in operation for two years, Most of the work is confined to
raising the red ore from near the surface by means of open pits and
by shallow underground shafts and drifts. The principal openings
are southeast of the old mine shafts of the DeHart place. The red
ore runs down to an average depth of 30 feet below the surface. It
is found to be 6 to 18 feet wide, striking to northeast and dipping
almost vertical to the southeast. The walls are rotten rock, and hence
much timbering is needed ; but the ore is broken up mostly by pick
and without using much powder. Below this red ore and over the
hard blue ore is an intermediate grade or mixed blue and red variety,
The blue ore contains some pyrite, and to the northeast there is said
to be a broad vein (50 feet across) of magnetite and pyrite which is
too sulphurous for smelting and is not mined. It was opened about
twenty years ago as a “copper mine,” but soon abandoned, as it so
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largely contained iron pyrites and with scarcely any chalcopyrite or
copper pyrites. It might be utilized, possibly, for its sulphur in the
manufacture of sulphuric acid.

The red ores of these mines, as well as some from the Horton mine
to the southwest, are washed by water obtained through pumps still
in the old shafts. They are carted to Succasunna and there shipped to
various blast furpaces. Of course the limil of this surface weathered
and red ore will soon be reached, as it does not extend much below
the depth of ordinary open pits or cuts. Its excellence is attested by
the sale it finds even in these dull market times. The blue ore can
hardly be said to have been fully tested in these mines on account of
the highly sulphurous ore which appears in such force, particularly
to the northeast. The query is, Will it not improve as an iron ore at
a greater depth?

Geology of New Jersey, 1868, p. 559.
Annual Report, 1873, p. 40.

“ 1879, p. 49.
i« 1880, p. 104.

DALRYMPLE, or CarsoN MINE, Randolph township, Morris county.
Work at this lecality was suspended in June, 1882. It was worked
by the Lehigh Crane Iron Company up to that date.

Geology of New Jersey, 1868, p. 559.
Annual Report, 1873, pp. 40-41.
0 1879, pp. 49-50.
“ 1880, p. 104. .
Trowsringe MINE, Randolph township, Morris county.

Geology of New Jersey, 1868, p. 559,
Annual Report, 1879, p. 50.

SoLoMoN DALRYMPLE PrLacE, Randolph township, Morris county.
CooPER Prack, Randolph township, Morris county.

Munsoxn’s Ming, Randolph township, Morris county.

Geology of New Jersey, 1868, p. 551, {Munson’s mine.)
Annual Report. 1873, p. 42.
H 1879, p. 50.

Vaw Dorex Opexnixas, Randolph township, Morris county.
Annual Report, 1879, p. 80.
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Brvaxt Ming, Randolph township, Morris county.

The Bryant mine stopped in April, 1883. From John D. Evans,
of Chester, who had charge of the working, we learn that there were
five slopes, the deepest of which, No. 1, went down on the bottom
rock 735 feet. The pitch was at an angle of 25° toward the north-
east, and the dip about 60° southeast. The shoots of ore were gen-
erally small, ranging from 10 to 25 feet in height, and two to six feet
wide. Fifteen of them had been worked out. The ore did not cut
out altogether, but pinched to few inches in the cap and in the bottom.
The ore averaged high in metallic iron and contained very little sul-
pbur. During the seven years’ management of Mr, Evans for the
Bethlehem Iron Company, the aggregate product was at least 25,000
tons, The machinery is about to be removed and the mine abandoned,.
as the most accessible ore has been nearly all taken out.

Geology of New Jersey, 1868, p. 566.
Annual Report, 1880, p. 104

Coxnor FowLaxD Ming, Randolph township, Morris connty.
CuarLes Kixe MiNg, Randolph township, Morris county.

Kixe MixE, Randolph township, Morris county.

This mine was worked by John M. D. Barnes, under lease of A.
Pardee, up to January, 1879. It has been idle since that date.

McFarLaxp Mixg, Randolph township, Morris county.
This mine has been idle for years past.

Evers MIng, Randolph township, Morris county.

This mine stopped April, 1883. The last work done there was by
the Saucon Iron Company.

The veins opened in these mines, between the Bryant and the
Dickerson, are generally narrow. The ores are rich and of good
quality, and they are worked advantageously whenever a brisk
demand for ores makes the prices remunerative enough to pay for the
extra cost attending their extraction,

For notes of these five mines, see references as follows:

Geology of New Jersey, 1868, pp. 566-567.
Annual Report, 1873, p. 43.

& 1879, p. 50.
« 1880, p. 105.
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BroraErTON MIxE, Randolph township, Morris county.

The lease of the Brotherton mine was abandoned by the lessees,
Messrs. Pullman & George, last fall. No ore has been mined or
shipped during the past year,

Geology of New Jersey, 1868, p. 567.

Annual Report, 1879, p. 50.
. 1880, p. 105.

Byraum Mixg, Randolph township, Morris county.

The Byram-Russell slopes of this old mine were abandoned in
1882. The greatest depth reached was 1,100 feet, measured on the
slope, whose dip was at an average angle of 60° toward the southeast.
The ore at the bottom was of excellent quality, but the vein was
narrow and the shoots were short. The heavy expenses in raising
large quantity of mine water and the ore from this great depth made
the working no longer possible at a profit. The cost of the ore
toward the last was in excess of its marketable value.

The slopes on the southeastern or hanging-wall veins and near the
Mount Fern road, were worked until the close of the present year
wheu they also were abandoned. The pump and engines are being
removed to the company’s Lower Wood mine, at Hibernia, and the
slopes are filling with water. Thus ends the working period of one
of the historic mines of our State. The total ore shipments from
this mine since October, 1870, amounted to 157,376 tons.*

Geology of New Jersey, 1868, pp. 567-569.
Annual Report, 1873, pp. 43-44.

4 1879, p. 51.
ke 1882, p. 70.

Baxer Mixg (SoutitEast), Mine hill, Morris county.

Geology of L"ew Jersey, 1868, pp. 569-570.
Aninual Report, 1879, p. 52,

MirLex MIxE, Mine hill, Morris county.
Geology of New Jersey, 1868, pp. 564565, (Millen miune.)
Annual Report, 1879, p. 5L
“ 1880, p. 105.

* Letter of Richard George, Eeq., of Dover, superintendent and agent of the Andover
Iron Co.
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RaxparL HiLn Mixg, Mine hill, Morris county.

The Randall Hill mine is another of our large mines which has
apparently ended its working period. The pumps were taken out of
the deep slope in October, 1881. A little work, taking out surface
ore, was done up to February, 1882,

Geology of New Jersey, 1568, p. 570.
Annual Report, 1879, p. 51.

o 188, p. 105.
“ 1882, p. 70.

Jacksoxy Hinn Ming, Irondale, Morris county.

Geology of New Jersey, p. 570.
Annual Report, 1879, p. 51.

Brack Hiirs Ming, Ferromont, Morris county.
The Black Hills mine was worked under a lease to A. Pardee until
June, 1883. It is owned by the Dickerson-Suckasunny Mining Co.

Annual Report, 1879, p. 51.
o 1880, p. 105.

DickersoN MiINE, Ferromont, Morris county.

This oldest and most widely known of the iron mines of our State
continues to be actively worked under a lease by A. Pardee from the
owners, the Dickerson-Suckasunny Mining Company. Three inde-
pendent shoots of ore are worked, viz., the Cow Belly mine at the
southwest, the Big mine in the middle, and the Side Vein at the
southeast. These shoots are remarkable for their irregularity, and
descriptions without the aid of illustrations and maps are scarcely
possible.  One peculiarity is in the varying strikes of the shoots.
Thus, the Cow Belly mine lies more nearly in an east and west line
than the main or Big mine shoot. Another feature is the apparent
twist or change in the strike in the upper part of the Side Vein. As
opened south of the Big mine, the drifts and shaft show’a general
northwest and southeast course to a depth of 120 feet, and on a length
of 100 feet. The vein is narrow, and the dip is toward the northeast,
at a moderate angle. At a depth of 120 feet there was a northeast
and southwest vein, four feet in width, and dipping to the southeast,
and crossing the one which had been followed from the surface down.
The occurrence is so extraordinary that it is here referred to, though
no explanation can be given, unless there is a twist in the shoot at
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this horizon. As the northeast and southwest shoot was not seen in
the upper 100 feet, it does not seem at all probable that the two are
separate and true veins crossing one another. Still, for 30 feet, and
to a depth of 150 feet, they have both been worked on, though the
northeast shoot is short.

The greatest depth reached in any part of the mine is in Big mine
heading. The slope is 1,100 feet long, and descends in a northeast
direction at an angle of 48°, then 38°, and again steeper near the
bottom. The vertical depth is 700 fect below the office.  The bottom
of the Cow Belly mine is nearly as deep (according to barometric
observations). The Side Vein mine is not as deep, and the new vertical
shaft will strike this shoot 180 feet above the bottom of the Big mine.

The Colv Belly mine is opened direct to the surface by its own
slope and skip-track coming out through the “cave” and southwest
of the Big mine. It is connected with the latter by a horizontal drift.
This ore-body is said to have been the most irregular in shape.
Formerly, it was very large. When visited, the walls appeared to
pinch the vein at the southwest; and at the northeast, the shoot,
though still broad, included some beds of rock interstratified with the
ore. The length from bottom rock to eap rock has also diminished.
The pitch is to the northeast ; the walls show an average dip of 60°
to the southeast. But as the ore is rich, and as there is little water to
contend with, and a probability that these pinches are followed by
lower shoots or larger swellings of the ore-body, the mine is kept
steadily going.

The Big mine shoot also has varied much in its dimensions, Its
average pitch to the northeast is at an angle of 45°; its walls show a
dip of 55°-60° to the southeast. The new slope which runs to the
bottom and through the center of “ Broadway,” or the largest part of
the mine, is due northeast in its course, easting a little near the
bottom. This shoot, at the horizon of its greatest area, and in what
is termed “Broadway,” was 78 feet long and 60 feet broad. The
working arez, or horizontal section at the bottom, is 225 feet long
(from southwest to northeast, or from bottom rock to cap rock), and
18 feet wide (from foot wall to hanging wall). These dimensions
indicate a great change in the shape, though the area of the cross
section is very nearly as great as it was above when the shape was
more nearly square. But the bottom rock is not properly the limit of
the ore, as some ore is left on the hanging wall side in a thin stratum
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or leader, but too narrow to work with profit. The same is true at
the northeast, in the cap rock. The latter, however, is said to retreat
more irregularly than the foot wall. And the superintendent, Mr.
Potter, observes that the pinches are due to the inequalities in the
foot wall, which comes in and squeezes the ore both at the bottom and
at the cap. The workings follow the irregularities as far as the ore is
found of a workable size, down to one or two feet in breadth, In the
bottom of this mine the inter-stratification of the mass of ore, with
some layers of rock, is very evident. But where the vein is pinched
very much, the prismatic structure of the ore looks more like that of
a dike of trappean rock. The ore of this big shoot in the higher
levels consisted of two well-marked varictics: a coarse, granular,
or shot ore, on the Potter, or foot-wall side, and a fine erystalline ore
on the east, or Broadway part of the mine. A horse of rock then
separated these two distinct varieties. Now the ore is much more
uniform in its appearance and in character. It is still noted for its
high percentage of metallic iron, carrying scarcely any foreign
minerals. This mine differs from the Cow Belly in being much
better, and "a steam engine is necessary in the mine to force water to
surtace, The ore is raised in cars which run on the covered slope
track to the surface. Machine drills, driven by compressed air,
facilitate the breaking down of a largeé amount of ore,

The Side Vein is on the southeast and hanging-wall side of the
Big mine. The pitch of this shoot is, in the lower workings, to the
northeast. The peculiar crossing of veins near the surface has
already been mentioned. The general shape of this shoot is described
by the mine superintendent as transverse to that of the Big mine,
and from northwest to southeast. The horizontal cross sections on
the levels, 478 and 548 feet (vertical depth), show a straight foot wall
on the west-northwest, and an easterly and southward curving cap
rock and bottom rock, Here it looks as if the ore-body were partly
wrapped over a half cylinder of rock, The greatest dimension is
from northwest eastward and southward. From bottom rock to cap
rock the distance is only four or five feet, And the latter, in places,
looks as if it were a horizontal bed of rock; while further to the
east it rolls over and resumes its normal southeast dip and northeast
pitch. As the ore becomes very narrow on the southeast it is not
followed, and its exact shape is not known. At the bottom the cross
section is almost T shaped. The ore of this shoot is rich, like that
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of the rest of the mine. The slope running down on the foot or
bottom rock is connected above by a drift, which runs a westerly
course, crossing the strata for 90 feet, with the Big mine slope. The
ore goes out that way. The volume of water here is much less than
in the Big mine.

The Dickerson-Suckasunny Mining Company is sinking a vertical
shaft a few rods northeast of the old Dickerson mansion, and north-
east of the mine entrance, office, &e. It is intended to cut through the
Side Vein at about 180 feet above the Big mine, and to strike the cap
rock of the latter not far from the present heading or end of slope.
The depth is calculated to be nearly 800 feet. This shaft is to be
divided into compartments for the pumps and for the hoisting cages.
And it will, no doubt, greatly increase the capacity of the mine by
facilitating the raising of the ore and the rapid movement of the men
in and out of the mine. Most of the ore is shipped to the furnace at
Stanhope ; a portion of it is sold for fettling.

These shoots of ore, while they show evidence of stratification, look.
so irregular as to favor the theory of their deposition in deep hollows
or basins, or great injected masses; but a more probable inference is
that they were thus distorted and compressed by some unequally acting

agencies during their upheaval and alteration from a h01wontal posi-
tion and sedimentary nature,
Geology of New Jersey, 1868, pp. 570-5674.

Annuyal Report, 1879, pp. 51-52.
0 1880, pp. 105-106.

CaNFIELD PHospHATIC IrRON ORE DEPOSIT, Ferromont, Morris
county.

Annual Report, 1571, pp. 34-38.
“ 1879, p. 51.

CANFIELD MINE, near Vannatta station, Morris county.

Annual Report, 1873, pp. 4243,
“ 1879, p. 82.

Baxer MINE (1IN SwaMp), Vannatta station, Morris county.

The lower Baker mine, as it is also designated, is in the low ground
ab the western foot of Mine hill, and on the level of the plains, Min-
ing operations were suspended here in 1883 on account of the leanness
of the ore. The average percentage of metallic iron is reported as

NEW JERSEY GEOLOGICAL SURVEY



104 ANNUAL REPORT OF

ranging from 35 to 40, with phosphorus low enough to make it a
Bessemer ore.  Like so many of our ores available for Bessemer, it is
quartzose, the silica in it varying from 5 to 40 per cent. Sulphuris
present in traces only. The maximum depth of the mine is 300 feet.
The Lackawanna Iron and Coal Company own it.

Aonual Report, 1880, p. 106.

Bager MINE (oN Hivy), Mine hill, Morris county.

The mine, northeast of the last mentioned and on the north of the
McCainsville road, is known as the Baker-ox-THE-HILL. It also
is owned by the Lackawanna Iron and Coal Company. The ore is
rich and the vein is said to averagesix feet in width. It has been idle
for several years.

Geology of New Jersey, 1868, p. 575.

Annual Report, 1879, p. 52.
i 1880, p. 106.

TroNDALE MiIxEs, Irondale, Morris county.

The present operations at Irundale are confined to the northeast
shoots of the STIRLING mine, now known as No. 13. The Corwin
MiNE at the southwest is not worked, Between it and the Stirling
there is an interval of 700 feet in length, where the vein is lost. From
the offset in the Corwin, 75 to 80 feet to the southeast, and from the
more southeast position of the Stirling outerop at the southwest slope,
it has been supposed that the vein would be found, not in the range
or strike of the Corwin going northeast, but somewhere southeast of
that strike prolonged. The map on page 151 shows the line of onterop
of. the main Irondale vein and the offsets and courses here mentioned,
An adit tunnel was driven in a northwest course from the brook level
on the southeast, without finding ore. Test pits and shafts also have
been sunk, but without success. It appears as if the vein was pinched
out, or that there is a gap of barren ground between the Corwin shoot
and those of the Stirling. The shoot which is now worked in No. 13
MiNE is large and long, and has been the stay of Irondale for years
past. Its height is 120 feet and its average breadth 10 feet. The
glope descends on the foot wall in the line of the dip 380 feet, then
runs northeast on the bottom of the shoot about 600 feet. The dip
varies according to the rolls in the wall, but may average 40°, and to
the southeast ; the piteh of the ore is 17° to 18° toward the northeast.
The vein at the bottom is pinched to a width of about a foot, where
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the working stops. The walls are subject to rolls, and it is observed
that where the foot rolls the vein widens, whereas, when the roll is
in the hanging wall, it is pinched. And these rolls, of course, pitch
to the northeast and make the shoots or irregular bunches of ore.
The wall-rocks are mixed with ore to some extent. That on the foot
is a hard, gray, feldspathic gneiss; the banging is more micaceous and
hornblendic. The ore itself has a little feldspar irregularly dissemi-
nated through it, also a green mineral (augite?). Tt is, however, rich,
and is liked by the lessees, who use it at their Catasauqua furnaces.

In order to strike a lower shoot, below that of the main North
River mine, and also to test the northeast extension of the No. 13
mine, two diamond drill holes have been put down in the low ground
385 and 415 feet, respectively, southeast of the outcrop of the North
River. No. 1 boring went through four feet seven inches of ore at a
depth of 338 feet. No. 2, 30 feet southeast of No. 1 hole, passed
through fifteen feet six inches of ore at a depth of 365 feet, The
holes are vertical and the figures here given are vertical measurements.
The results of these trials are very encouraging as they prove the con-
tinuation of the shoot of No. 13 to the northeast and under the North
river. The third bore hole was located 370 feet southeast of the
Stirling outerop and 840 feet northeast of the end of the same mine,
or the gap between it and the Corwin. It was driven to a depth of
501 feet and no ore was encountered in all this distance. A possible
explanation of this failure to discover ore, is in the location of the
hole so far to the east that the gentle pitch of the upper shoots of the
Stirling carries the vein to the northeast of it. The hole pierces.
the barren ground, or pinch (it may be) below and following northeast
the Stirling shoot. It proves a great thickness of strata destitute of
all ore and that where it might have been expected.

The Harvey MINE, northeast of the North River offset, is idle.
And the only work in progress in the Hurp MINE, northeast of the
Harvey, is limited to the removal of pillars from the upper part of

. the mine.

It should be remarked here that the North River offset is toward
the west, or into the foot wall, looking northeast, the reverse of that
in the Corwin mine. It amounts to 130 feet.

The Irondale mines belong to the New Jersey Iron Mining Com-
pany, L. C. Bierwirth, of Dover, agent. They are leased to the
Thomas Iron Company.
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OrcHARD MIxE, Port Oram, Morris county.

The Orchard mine has reached a depth of 700 feet, measured on
the slope; and the length on the vein, as worked, is nearly 1,000 feet.
There are no offsets in it, or pinches which cut out the ore, although
the shoot structure is found well developed. The Orchard and Iron-
dale adit proves to be of great service in unwatering the upper part
of the mire and in relieving the pumps. This mine is owned by the
estate of J. Cooper Lord. It was driven last year, producing as much
as 3,000 tons a month, for a time; but the average rate of production
is not much over 1,000 tons monthly. The ore is rich and finds a
ready sale. Gen. J. 8. Schultz, of Boonton, is the manager.

Geology of New Jersey, 1868, p. 578.

Annual Report, 1879, p. 54.
H 1880, p. 106.

Egrp MINE, west of Mine hill, Morris county.

ScruB OAx, or DELL MINE, west of Mine hill, Morris county.

These mines have not been at work during the year,

The last ore raised from the Scrub Oak mine was in the summer of
1881, when 820 tons were raised by the property owners, the Andover
Iron Company. The ore-body is large, but the rock in the ore makes
it lean. This vein appears to belong to the same range as the Canfield
and Swamp Baker mines, and one which is characterized by lean
siliceous ores, but low in phosphorus, and adapted to Bessemer pig
manufacture.

Geology of New Jerscy, 1868, p. 596.
Annual Report, 1873, p. 43.

“ 1879, p. 54.

« 1880, p. 106.

J. D. Ki¥a MINE, near Port Oram, Morris county.
Annual Report, 1873, p. 43.

JouxnsoN HiLr MINE, near Port Oram, Morris county.

Geology of New Jersey, 1868, p. 596,
Annual Report, 1873, p. 46.
“ 1879, p. 54.
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Horr MINE, near Port Oram, Morris county.

This mine was abandoned by the lessees, the Andover Iron Com-
pany, in July, 1883. :
Geology of New Jersey, 1868, p. 507,
Annual Report, 1873, p. 46.
ke 1879, pp. 84-55.
w 1880, p. 106.

Dorax MINg, Mount Pleasant, Morris county.

This mine, named from its owner, Bishop Dolan, is under lease to
Joseph Wharton, of Philadelphia, and is being re-opened. A tunnel
is to be driven in to strike the vein,

Annual Report, 1873, p. 46. .
«“ 1879, p. 55.

WasHiNngToN Forge Mixg, Port Oram, Morris county.
) s ¥

The Carbon Iron Manufacturing Company worked this mine to the
property line, since which time the vein has been opened by a new
shaft, located a few rods northeast of the old one; and on the lands
belonging to the J. Cooper Lord estate. Between them there is a
fault where the vein is offsetted into the hanging wall (going north-
east) about 10 feet. The new shaft is 108 feet deep, of which depth
33 feet is vertical. The interval of unopened line between this
minc and the western part of the old Mount Pleasant mine is about
700 feet. This new mine of the Lord estate is sometimes known as
the West Mount Pleasant, while the old minc on Mount Pleasant is
termed East Mount Pleasant.

MousT PrEasaNT Ming, Mount Pleasant, Morris county.
The vein in this mine has been opened a long distance. Southwest

of the engine shaft, which is near the turnpike, it has been traced and

worked more or less for 2,000 feet. And to the northeast the extreme
stoping is 800 feet away, and half way across under the swamp
which borders the hill of Mount Pleasant on the northeast. The
depth there is now 400 feet. The total length, of what is probably
one vein of ore on this property, is nearly three-fourths of a mile.
‘The greatest vertical depth reached is 500 feet. Five shoots of ore
are now being followed down on their pitch to the northeast. Their
average height is 60 feet, with pinches of 2 to 40 feet wide separating
them. The latter are also traversed by faults or cross slides, and they
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make good pillars between the shoots. The breadth of ore which is
mined varies somewhat, but averages about eight feet. The dip is to
-the southeast and at an average inclination of 57°; the pitch, to the
northeast, is at a considerably lower angle. The mine is remarkable
for its offsets and cross slides. In the western part of the mine the
vein is offsetted both ways by several faults which displace it a few
feet. A figure in the Geology of New Jersey, 1868, represented them.
Near the brow of the hill, south of the road, the displacement amounts.
to 66 feet. The courses of these offsets are in all cases nearly at right
angles to the ore bed. A fine example of a lateral or side faulting is
seen in the Eastern mine and 600 feet northeast of the slope and at a
depth of 450 feet. The displacement is four feet, the breadth of the
ore five feet, so that the continuity is not entirely broken, Its plane
or course is right across the vein and is nearly vertical. The most
marked displacements are the up and down, or the cross slides. They
have been figured and described on page 65. They appear to
follow the pinches and separate the shoots of ore from one another.
The walls of these slides dip to the northwest from 40° to 756°, or at
right angles to plane of the dip of the ore heds; and they are smooth,
in places ribbed and grooved. The amount of dislocation in the
upper slide is 35 feet, in the sccond & feet, and in the lowest 14 fect,
completely separating the ore on the two sides. It is to be observed
that the greatest break is at the top where the angle is steep.  And in
each case the ore bed has slipped down. The superintendent, Capt.
Jos. Richards, says that when he meets with one of these cross-slide
walls, his practice is to sink down vertically through them to the ore.

The walls of the mine are generally clean and firm. The irregu-
larities in the size of the ore-bed appear to be due rather to rolls in
the foot wall, and particularly near the cross slides they flatten and
approach the opposite or hanging wall. Very little timbering is
necessary. The quantity of mine water near the surface is large, but
the lower stopes are comparatively dry. Three pumps, respectively,
14-inch, 12-inch and 8-inch cylinders, are in use. The ore is raised
in buckets from foot of slope; in the mine, cars bring it out of the
several levels to the slope. It is rich, averaging nearly 70 per cent. of’
metallic iron and free from pyrite. The phosphorus is in excess of
Bessemer requirements. In the pinches the ore often shows a pris-
matic structure with its planes, at right angles to the walls, or some-
what analogous to the trap-rock of some narrow dikes. The product
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of this mine has been for many years steadily large and has found a
ready market on account of its excellence.
Geology of New Jersey, 1868, pp. 578-582.

Annual Report, 1873, p. 44.
¢ 1879, p. 55.

Barer MINE, near Mount Pleasant, Morris county.

Geology of New Jersey, 1868, pp. 582-583.
Annual Report, 1873, pp. 44-45. '
o 1879, p. 55.

RicuarDp MINE, Mount Pleasant, Morris county.

The Richard mine occupies 2,700 feet of the ore range, extending
from the Baker, on the southwest, to the Allen, at the northeast. The
southeast vein is opened throughout, except near the Allen mine line.
Beginning at the southwest, slope No. 1 runs down on the foot
wall, about 260 feet. It opens the shoot which entered the property
from the Baker mine. No. 7 shaft, near No. 1 slope, but to northeast
of it, is not now used. No. 2 shaft is 388 feet deep, vertically, run-
ning on the foot wall after going about 150 feet straight down from
the surface. Southwest of it 524 feet, there is an offset which has
not been cut through, though the drifting from each side has worked
up to it. The course of this fault is at right angles to that of the
vein, and it is almost vertical, dipping, however, steeply to the south-
west. Shaft No. 3, like No. 2, goes down vertically, and then
follows on the foot wall, and has a vertical depth of 402 feet. It is
not in use at present, as water and ore are raised through No. 2 shaft.
Northeast of this shaft 461 feet, and 156 feet from the Allen mine,
another offset is met with ; it too is very nearly vertical. But no ore
has been found beyond it corresponding to this vein, although much
drifting has Been done in search of it. The shoot and pinch structure
is shown in this vein in its “ bunches” of ore and “squeezes,” And
they pitch to the northeast. Between shafts No. 2 and 3 there is a
pinch which was cat through for 300 feet by a horizontal drift. And
for all this distance the average thickness of the ore did not exceed
twelve inches. Judging from the mine map, this pinch pitches
gently to the northeast. In places, this vein has been as much as 20
feet wide. Oceasionally, there is some rock in the vein, According
to the superintendent, Mr. Jenkins, the size of the vein is altered by

NEW JERSEY GEOLOGICAL SURVEY



110 ANNUAL REPORT OF

the “rolls” or inequalities which come in on both the foot and hang-
ing walls,

On the north Baker vein, a new slope near the Baker line and
south of Mr. Jenkins’ residence, was put down several years ago to a
depth of 150 feet. The vein opened in it is 10 feet wide. Bat it
has not been worked, as enough ore was had clsewhere and obtained
more cheaply.

‘The unwatering is by pumps in slope No. 1 and shaft No. 2. The
ore is raised in cars in the slope, and in buckets in shafts Nos. 2 and
3. Compressed air and machine drills are in use. The ore is rich.
It i all smelted at the company’s furnaces at Hokendauqua.

Northwest of the vein now worked, and 200 feet from it, there is a
parailel vein which is known as the Powell vein. It was worked,
previous to the panic of 1873, to a depth of 500 feet in one slope
rmeasured on foot wall of shoot). There is another, but small vein,
between the Powell and the southeast vein. Beyond the former there
are two other veins, both of which are small and are not much opened.

This mine is the property of the Thomas Iron Company, and is
worked by that company. Its history is certainly one of prosperity
ail of successful management. Its annual output is large.

Geology of New Jersey, 1873, p. 583.

Annual Report, 1873, p. 45.
" 1879, p. 55.

ALLEN MINE, Rockaway township, Morris county.

This mine is one of the properties of the New Jersey Iron Mining
Company. It is worked under a lease to the Andover Iron Company.

The exact relation of the veins opened on this property to the
Baker and Powell veins, which are so well opened by the Richard
mine, is not known. It has been assumed that the Allen workings
were on the Powell, or northwest vein.  But the tunnel into the hill,
and subsequent borings with the diamond drill, seem to indicate that
they are on the main southeast or Baker, or the main Richard mine
vein. The main tunnel runs northwest into the hill, a distance of
600 feet, and strikes the ore at a depth of 130 feet below its outerop.
In this tunnel two small veins of ore were encountered—one near its
entrance, and the other about 100 feet from the main mine vein,
They were not of size for working profitably. From the end of the
tunuel, or from: the main vein, a drift was carried into the rock 385
feet, and then a boring 100 feet further, thereby cutting across nearly
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500 feet additional of strata on the foot-wall side of the .ore, but
without discovering any more ore. Then, from the main vein, to
southwest of the tunnel, a bore-hole was put in 600 feet in a southeast
direction without encountering any ore. These drifts and borings
appear to show that there is an offset between the Allen and the
Richard mines, assuming the vein to be one. From the large size
of the Richard mine shoot of ore, up to the offset, near the Allen
line, it secms reasonable to believe that the ore will yet be found
beyond it of like dimensions. It is possible that the Richard mine
shoot pitches down to northeast deeper than any of the stopes or
drifts of the Allen mine. And there may be a wide pinch between
the shoots of the two mines which the deeper workings of the Allen
are now in, and through which they bave not gone. The explora-
tions at this mine show the hopefulness and energy of the owners and
lessees in searches for additional shoots of ore. And the results
obtained, though not encouraging, are valuable contributions to our
knowledge of orc-bodies and ‘suggestive of other points for explora-
tion. They certainly deserve success. Very little work is being done
at the mine at present.
Geology of New Jersey, 1868, pp. 583-587.

Annual Report, 1873, p. 45.
“ 1879, pp. 55-56.

TEABO MIxE, Rockaway township, Morris county.

The Teabo mine is on Teabo hill, southwest of Mount Hope. It
is owned and worked by the Glendon Iron Company. The Brennan
vein, which was opened years ago, near the Mount Hope ling, is not
worked. The Teabo mine is opened by four shafts, of which Nos.
3 and 4, to the southwest, are now in use, and both open one continu-
ous shoot of ore. No. 4, the newer shaft, is vertical for 100 feet, then
descends on the foot wall to a depth of near 500 feet.. The old work-
ings on this vein have been abandoned for many years. The breadth
of ore varies somewhat, owing to bunches and pinches, or squeezes, in
it, but averages well, and the annual product of the mine keeps steadily
large. The ore is carted to the Mount Hope Mineral Railroad line,
to the southeast of the mine, as the side hill is too steep for an easy
grade to the shafts from that road. The ore is used at the company’s
furnaces, at Glendon, Pa.

Geology of New Jersey, 1868, pp. 587-588.

Annual Report, 1873, p. 45.
“ 1879, p. 56.
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Movrxt. HopE MinEs, Mount Hope, Morris county.

The mines of the Mount Hope Mining Company {Lackawanna
Iron and Coal Company, practically,) are in Teabo hill, at the south-
west ; in Mount Hope; and in Hickory hill, at the northeast. The
property of the company extends to the northeast, bevond the Hickory
Hill mines.

At present the principal work is in the Mount Hope mines, and is
confined to the Platt mine, on the Taylor or Jugular vein, and the
Nide Hill ands Teabo veins. The Platt mine has reached a depth of
200 feet below the tunnel-level. The shoots are large and pitch to
the northeast. The ore from the lower stopes is richer than that of
the stopes above the level of the tunnel, and the mining is divected to
the former, the upper and lean portion of the vein being left for the
present. Hornblende appears to characterize the ore of this vein as
the foreign constituent associated with the magnetite. The ore is
raised in cars, which run on a skip track to the tunnel. The volume
of mine water is not large.

The Teabo and Side Hill veins are opened east of the Taylor vein,
and on the eastern slope of Mount Hope. The former maintains a
regular northeast strike, but the Side Hill appears to bend to cast, and
at the new shaft they are several hundred feet apart, as traced on the
surface by openings and by the attraction. A few hundred feet further
northeast, the attraction is lost, and is not recovered until past the
Hickory hill offset. Descending, these veins approach one another,
due to the northwest dip of the Side Hill vein in a part of its course.
In places the walls are vertical, and in the big shoot of the higher
levels it has been supposed that the veins were together. In the sink
the ore breadth of 12 feet does not exhibit the two characteristic
varieties of ore which were noticed above, and it seems as if the Side

| Hill vein would yet be found to the east, or in the hanging wall. The
ore of the Teabo vein is close-grained and breaks into cubical or
rectangular masses, whereas the Side Hill ore is coarse-granular, but
not a shot-like mass or aggregate. The reversed dip and the approach
of the two veing, and their apparent union in the big shoot, make one of
the most unusual modes of occurrence, and were it not for the dissim-
ilar nature of the ore, they might be considered as the two sides of a
sharp synelinal fold. The existence of the Side Hill vein to the east
of the present sink will seem, however, to indicate the separation and
continuance of two distinct ore-beds, but with varying dips.
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The mine in the sink has reached a vertical depth of 420 feet, or
330 feet below the tunnel. The ore at the bottom is rich, and the
breadth is 12 feet. In the shoot above, it was 15 feet. In places it
has pinched to five feet.

On Hickory hill the mines are idle, with the exception of the new
mine to the northeast a half mile, on the top of the ridge. This
mine is down 300 feet, and the vein is six feet wide, but very uneven
and “bunchy” in shape. These bunches, or shoots, pitch to the
northeast. The dip is steep to southeast. The ore is rich and coarse-
granular in structure. This mine opens the Brenwan vein. A large
stock of ore is at the mine, as there is no railroad to it. A gravity
line is possible down to the Mount Hope Branch,

About a quarter of a mile north of this point, an old shaft, now
fallen in, is on the Side Hill vein. Other attractions to west are prob-
ably in the Jugular range. The identification of all the Mount Hope
veins or ore beds throughout the whole length of Hickory hill will
be awaited with interest, as indicating a remarkable belt of ore or
series of weins.

At the sonthwest the company is re-opening the Elizabeth drift in
the north side of Teabo hill. Searches are also being made for the
south extension of the Taylor or Jugular vein in that hill.

The ores of these mines are mostly sold to furnace companies in
Pennsylvania. The annual output is still large, and thé total produet
is probably greater than that of any other mine or group of mines in
the State.*  And the capacity seems as unlimited as at any time in
all their history.

Geology of New Jersey, 1868, pp. 588-595.
Annunl Report, 1873, pp. 45-46.

“ 1879, p. 56.

“ 1880, p. 107.

DrxMARK MINE, near Deimark, Morris county.
Geology of New Jersey, 1868, p. 597.

GREENVILLE MINE, Greenville, Rockaway township, Morris county.

Annual Report, 1873, p. 48.
i 1879, p. B8.

These localities have not been worked during the year. They are
three to four miles from railway stations.

* In 1880 the aggregate product of these mines was estimated at 1,000,000 tons.
]
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CaEesTER IrON CoMraNyY’s MINES, near Denmark, Morris county.

Six openings have been made on lands of this company at the foot
of the Copperas mountain range and north of Denmark. The
explorations have not led to active working in consequence of the
length of cartage to railway points.

Annual Report, 1873, p. 48.
H 1879, p. 88.

PArpEE MINE, Rockaway township, Morris county.
Annual Report, 1873, p. 48, (Pardee & Canfield’s Mine.}

WinTER SHAFT, Rockaway township, Morris county.

Davexporr MINE, Rockaway township, Morris county.

These two mines are now under lease to the Mutual Iron Company.
The Davenport mine proper has four shafts in a distance of 250 feet
on the line of the vein, from the road southwest, and near the foot of
the Copperas mountain. The decpest of them is 80 feet deep. The
whole length opened on the vein is about 350 feet, and the ore has an
average breadth of 10 to 12 feet. The shafts descend on the foot-
wall to the southeast. The average dip is 40°. The ore resembles in
general character that of the Green Pond mines, which adjoin this
property on the northeast. The so-called Winter shaft is 400 yards
south of the Davenport, and at the west border of the marsh, It
was sunk about a year ago, and to a depth of 20 feet. The ore was
12 feet wide and rich, and coarse-crystalline in structure. It appenrs
to carry less pyrite than the openings to the north. Another shaft is
being put down nearer the foot of the mountain and 500 feet west of
the Winter shaft. It is within a few yards of the open cut and
workings of Messrs. Pardee & Canfield.

An extension of the Green Pond Mines Railroad to the Davenport
shafts affords means of loading directly from them. The road is to
be extended south to the Winter shaft, and a branch to the new west
shaft near the old Pardee mine.

The further extension of this line southwest by Denmark and Mid-
dle Forge would tend to develop the ore properties along this range,
and furnish an outlet for the ores in that direction.

Annual Report, 1880, pp. 122-128.
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GREEX Ponp MINEs, Rockaway township, Morris county.
These mines have been idle during the year.
Annual Reﬁort, 1873, pp. 4849,
o 1874, pp. 23-25.
“ 1879, pp. 58-60.
“ 1880, p. 108.

HoweLL Tracr OpExINGs, Rockaway township, Morris county.

KrreseLr Tracr OpENINGS, Rockaway township, Morris county.

Arnual Report, 1879, p. 60.
H 1880, p. 108,

CHARLOTTEBURGH MINE, Charlotteburgh, Morris county.

This mine is now owned and worked by Cooper, Hewitt & Co. It
has been in operation uninterruptedly since January, 1880, and has
been under the superintendence of Edward George. The old and, for
the present, abandoned holes are located near the pond, and to the west
of the present shafts. As described by Mr. George, there appear to
be five parallel shoots of ore within a breadth of 200 feet, from north-
west to southeast, and all strike and pitch to the northeast. Three
shoots are at present worked. The southwest shaft, on the principal
range or shoot, strikes the bottom rock at a depth of 100 feet. The
ore was 40 feet wide, but narrowed going northeast to a breadth of 12
feet. The dip is steep to the east-southeast. The pitch is flat, and
nearer the pond the ore was in places within three feet of the surface.
The shoot next southeast, on the hanging-wall side of this one, is not
so large, though it is worked, The greatest depth of the mine is 200
feet. At the northeast the ore pitches under the pond. The ore at
the top, and for four or five feet down, is red ; below it is hard, blue,
and contains some pyrite. On the foot-wall side of the easternmost
opening the ore is very rich and crystalline in structure, The hoist-
ing is done by a small steam engine, and the pumping by small
steam pumps, as the quantity of mine water is not large. About
5,000 tons are stocked and now on the bank. A switch from the
Green Pond Mine Railroad runs to the mine, and the ore is loaded
direct from the mine upon the freight cars.

Geology of New Jersey, 1868, p. 596.
Annual Report, 1878, p. 49.

“ 1879, p. 60.

¢ 1880, p. 108.
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Swepes MINE, Rockaway township, Morris county.

Geology of New Jersey, 1868, pp. 551-554.
Amnual Repurt, 1873, pp. 46-47. .
H 12879, p. 56.

SicLEr MiINE, Rockaway township, Morris county.
Wnrte Meanow Mixg, Rockaway township, Morris county.
Gus MiNg, Rockaway township, Morris county.

Beacua Mixg, Rockaway township, Morris county.
For notes of these four mines, see

Geolugy of New Jersey, 1868, pp. 559-560.
Annoual Report, 1873, pp. 4647,
“ 1879, p. 56.

Higerx1A MiNks, Hibernin, Morris county,

Three companies work this long and continuous ore bed or vein of
ore. 'The Andover Iron Company has the Lower Wood Mine, at the
southwest; the Glendon Iron Company works the' Glendon, Scott,
DeCamp and Upper Wood lots, and, at the northeast, the Willis is
leased to the Bethlehem Iron Company. Of these several mine lots,
the Lower Woud, the Upper Wood and the Willis lots are owned by
the New Jersey Iron Mining Company; the Glendon lot by the
Glendon Iron Company, and the Scott and DeCamp lots by other
parties.

The whole line is worked, excepting the Willis mine. The Beth-
Ichem Company has suspended work for a time.

The tunnel which was driven in on the line of the vein several
years ago is occupied by the Hibernia Underground Railroad. This
road runs as far as the Bethlechem Company’s mine, and affords an
outlet for the ores of all the individual mine lots. Each of the three
companies has its switch and dump near the mouth of the tunoel and
on the south end of the hill. There the ores are transferred to the
Hibernia Mine Railroad. The tunnel also serves as a water-way, and
the water pumped to this Jevel then flows ont through it. The
motive power for hoisting and pumping of the Glendon and of the
Bethlehem Companies remain as first placed, on the top of the hill.
But no ore or water is hoisted above the tunnel. The Andover Com-
pany has its engines outside and near the mouth of the tunnel. The
latter company intends to put in & skip track to run down obliquely
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on the foot wall, and so increase its capacity for raising ore. The
three mines are separated below the tunnel by solid pillars of ore.
Above it the mines are necessarily somewhat connected. The yearly
product of these mines (or mine, as it is in fact one solid ore bed,)
continues large, amounting, in 1883, to 94,519 tons.

Among the more noticeable structural features, the following may
here be mentioned. In the Upper Wood mine and in shafts Nos. 6
and 7, the dip of the ore bed has continued, until near the present
depth, to be steep to the northwest. But recently the direction has
changed and the descent is now to the southeast. Elsewhere on the
line the usual southeast dip has been the ouly direction ohserved.

In the Lower Wood Mine there are two marked offsets or faults,
In both of them the course of the fault is nearly at right angles to the
strike of the ore, and the plane dips nearly vertically to the south-
southwest. The displacement is to the southeast or hanging wall in
each one, In one the ore is separated entirely, as the displacement
exceeds slightly the breadth of the ore, which here is about 10 feet.
At the northeast fault the dislocation is five feet only. The ore bed pre-
serves its characteristic features on both sides of the offset in each cuse.

In this mine the foot wall shows more irregularities or rolls than
the hanging wall. And in places it appears to pinch the ore by the
slabs or layers of rock which come in on that side, replacing, as it
were, the ore step by step. The hanging wall is generally firm,
excepting a thin stratum of rock, which appears in places and comes
off with the ore. Owing to the pinches the ore ranges from 2 to 20
feet in thickness. And these thicker ore bodies or shoots pitch to the
northeast.

The deepest workings in the Lower Wood mine have resolved what
were supposed to be two veins into one, and proved the rock to be a
horse lying in the ore.

The bedded structure or stratification of the ore is finely exhibited
in this mine, both in the deeper stopes and in the open cuts on the
hill.  And the two veins are to be seen in the open cuts on the hill.

The gneiss outerops, on the hill near the open cuts, show the mica-
ceous schistose gneiss included in the gray feldspathic variety, some-
what as the magnetic iron ore beds are in places enclosed by the same
gray gneiss,

Geology of New Jersey, 1868, pp. 561-564.
Annuanl Report, 1873, p. 47.

“ 1879, pp. 58-57.
H 1880, p. 108.
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Beacu GrLExy Mines, Rockaway township, Morris county.

The Beach Glen mines are the property of the J. Cooper Lord
estate, and under the management of Gen. J. S. Schultze, of Boonton.

Of the two veins, only the west one is now worked. From the
southwest foot of the hill, a tunnel, 1,600 feet long, runs in a north-
enst direction into the vein and gives an easy outlet for ore and water
to a depth of 125 feet at the heading. Present workings about 70 feet
deeper.  The ore obtained from this vein is not so lean as that of the
other and cast vein. The latter is remarkable for its percentage of
mica. The ore is sold for Bessemer pig manufacture, and the product
is 800 tous monthly.

Geology of New Jersey, 1868, pp. 554-506.
Annual Report, 1879, p. 57.

MeripEN MINg, Meriden, Morris county.
RiciTEr MINE, near Meriden, Morris county.

Cons MINE, end of Splitrock pond, Morris county.
These mines have been idle for a year or more.

Annunl Report, 1873, p. 47.
. 1879, p. 57.
s 1880, p. 108.
Geology of New Jersey, 1868, p. 556, {Meriden mine.}

SpLirrock Poxp MINE, at head of Splitrock pond, Morris county.
It is reported that this mine has been re-opened recently, but noth-
ing farther is known of it. It has been mentioned in the
Annual Report, 1873, pp. 4748,
‘ 1574, p. 23.

“ 1879, pp. 57-58.
“ 1880, p. 108.

Woop MINE, north of Splitrock pond, Rockaway township, Morris
county. .

The Pequannock Iron Company has recently re-opened a locality
first developed by Wm. S. DeCamp several years ago, and located about
two miles south of Charlotteburgh, and at the east side of the road
leading to Splitrock. A great deal of work has already been done,
and some ore is said to have been shipped. The locality was visited
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in 1874, and referred to in the annual report for that year. (See
page 23.) It was not visited the last season.

Borrs’ MinE, Rockaway township, Morris county.
Rockaway Varrey MiNg, Rockaway township, Morris county.

Decker Faryn OPENING, Rockaway township, Morris county.

Excepting a little work done at one shaft of the Rockaway Valley
mine during the summer of 1883 by Mr. Ripley, of Newark, these
mines have been idle all the year, The buildings and machinery
have been removed from the Rockaway Valley shafts, which were
leased by A. Pardee & Co., and the mine abandoned.

Annual Report, 1873, pp. 49-51.
s 1879, p. 60.
“ 1880, p. 109.

Gourp M1~E, Rockaway township, Morris county.

Pire’s Prag MINE (Stony Brook mine), Rockaway township, Morris
county. '

Rienter Lor OrExING, Rockaway township, Morris county.

Geology of New Jersey, 1868, p. 556, (Stony Brook mine.)
Annual Report, 1873, p. 51.

“ 1876, pp. 54-55, (Stony Brook mine.)

o 1879, pp. 60-61,

“ 1880, p. 109.

'VREELAND MINE, near Charlotteburgh, Passaic county.
Annual Report, 1879, p. 61, :

WanaqQuE Mings, Pompton township, Passaic county.

Geology of New Jersey, 1868, pp. 545-546, (Wynokie.)
Annual Report, 1873, p, 52, (Wynokie.)

TerLiNeTON MINE, Pompton township, Passaic county,
RuEerssirra Ming, Pompton township, Passaic county.

Monxks MiNg, Pompton township, Passaic county.

Annual Report, 1873, p. 52, (Monks mine.)
e 1874, pp. 25-26, (Tellington mine, Rheinsmith farm.)
e 1879, p. 61.
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WrIGHTNEOUR MINE, west of Monks station, Passaic county.
Annual Report, 1881, p. 36.

Boarp Mixg, near Monks station, Pompton township, Passaic
county,

The Pardee lease of this property was given up several years ago.
The property is now under the management of Daniel A, Wheeler.
In the spring of 1882, some further work in exploring was done,
and near the old openings Mr. Wheeler found the ore near the sur-
face from three to eight feet under earth, and in apparent strata
of considerable thickness, The trial openings are a few yards north
of the main mine and open cut. The beds dip about 30° easterly.
And the ore is rather lean, consisting of quartz in fine granular
mixture, with magnetite; very little feldspar or hornblende is scen in
the mass, nor any apatite or pyrite. There is strong attraction about
the old open eut, and for 150 feet east of it, but not traceable to north
or south, In a shaft north-northwest of the open cut, a few yards, a
bed of rich ore, about a foot thick, and associated with lean ore, was
met with and followed to a depth of 25 feet. This ore must dip
under the beds opened in the old mine. A few rods northeast of the
mine, and running up the hill side to the Ringwood property, there
is a strong positive attraction. Two pits were sunk on this belt of
attraction by John Webb, when he had charge of the property under
the lease to Mr. A. Pardee.

A letter, recently received from Mr. Wheeler, reports that the mine
has been leased by Joseph L. Cunningham, of Ringwood, who- has
already commenced the work of raising and shipping ore. An engine
is to be set up and all the machinery necessary to run the mine. The
outlook is said to be promising, and the ore appears to be richer than
the surface openings indicated. The development of the locality is
awaited with interest, as the surface indications and the attractions
give promise of ore beds of cousiderable extent.

Annual Report, 1873, p. 52.
“ 1879, p. 61.

RiNewoop MiNEes, Ringwood, Passaic county.

Of the Ringwood group of mines, the new Miller, Peters and new
Peters, are at work. The new Miller mine has been actively worked
for the past two years, and has yielded a large amount of rich ore.
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The slope follows the shoot, descending on the foot wall at an angle
of 56°. The foot wall dips at an angle of 60° toward the soutlieast.
The ore comes off clean from it. On the hanging-wali side the rock
carries some magnetite. The shoot, to a depth of 150 feet, was large,
having a horizontal length, from the bottom rock at the southwest, to
the cap rock at the northeast, of 300 feet, and an average breadth of
20 feet. At that depth a pinch was met with, and the ore breadth
wag reduced to five feet. The ore is fine grained and rich.

The Peters and new Peters mines are in two parallel shoots. The
southeastern shoot has been followed down 400 feet, or to a vertical
depth of 240 feet, the pitch being to the northeast. The form of this
shoot is rather remarkable for its great thickness, as compared with
its length. The horizontal section shows a length of 60 feet, and a
breadth of 30 feet. The walls dip 40° to the southeast. The ore is
rich and fine grained.

The mine on the northwest shoot is 200 feet deep, also measured on
the angle of pitch, which is to the northeast. In shape it is more
nearly a square, measuring 20 to 30 feet on a side. The dip of the
strata here is steeper than in the other shoot, and is nearly vertical, to
southeast. They -appear to be approaching one another, and near the
bottom of mine, & horizontal drift 50 feet long, connects the mines, In
working the Peters mines, about one-third of the ore has to be left for
pillars to support the roof and cap rock. But in none of these mines.
is there need of timbering, excepting in the construction of slopes.

The mines on this property appear to prove the existence of well-
defined shoots of ore, which vary somewhat in shape. Thus, the
Cannon shoot was for a long distance of greater breadth than height,
or a flattened cylinder of ore. At a depth of 400 feet it still retained
a breadth (from foot to hanging) of 50 feet. The Hard mine, also,
was followed to a depth of 400 feet, when the shoot gave ont, though
in this mine the walls were not so clean or well marked as in the
Cannon, The pitch in all of them is rather steeper than the average
angle, and to the northeast in all cases. There appears to have been
a greater compression of the ore into nearly vertical shoots, which are
wmuch like the so-called “ore chimneys” of the west. Instead of
following on the line of strike in a more nearly horizontal direction,
the work of mining has to proceed at a steep angle downwards. The
pinches may be thinner, or the ore may be thinner, or the ore may be
cut out entirely between the shoots. Thus far the mining and explor-
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ations have not folléwed the pinches far enough to test the extent, nor
to prove that there are not other bodies of ore beyond them in the line
of the pitch. That the ore should be concentrated in these thick
shoots, comparatively near the surface, and is not to be found going
down much below the usual mine depth, is contrary to experience in
the iron mines in other parts of the State.

The Ringwood ore deposits lie in feldspathic gneisses, generally ;
but at the Keeler, the walls are of hornblendic or sycnitic gneiss. At
the eastern foot of Hope mountain, both varieties crop out, in irregu-
lurly alternating and thin layers. The gray variety is marked by the
presence of garnet as a constituent mineral, making a characteristic

. garnetiferous gneiss, It is also noteworthy that the ore ranges are
confined to the eastern slope of the Whaleback-Hope mountain range.
The mines are worked by the owners of this tract, Cooper, Hewitt &
Co., and the ore is sold to different furnace companies,
Geology of New Jersey, 1868, pp. 546-550.

Annua! Report, 1873, pp. 52-54.
" 1880, p. 109.

MUSCONETCONG BELT.

Haeer Mixg, Holland township, Hunterdon county.
Duckworrs OpeNings, Holland township, Hunterdon county.
Broou Fary, Holland township, Hunterdon county.

MarTIN FaRM, Alexandria township, Hunterdon' county.

None of these localities have been worked during the year. For
previous notices of them see—

Annual Report, 1875, p. 85, (Bloom.}
“ 1879, p. 62-63.
“ 1880, p. 109,

PerTY FARM, Bethlehem township, Hunterdon county.
WriGHT FARM, Bethlehem township, Hunterdon county. p

CaseE FarM, Bethlehem township, Hunterdon county.
These three localities also are idle. For descriptions, see
Annual Report, 1880, p. 123,
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CHURCH OR VAN SYCKLE MINE, Bethlehem township, Hunterdon
county.
This old iron ore mine has not been worked in several years.
Geology of New Jersey, 1868, p. 616.

Annua! Report, 1873, p. 85.
“ 1879, p. 65.

Turkey HILL or West Exp Mixes, Bethlehem township, Hun-
terdon county.

These mines have been steadily worked during the year by their
owners, the West End Iron Company, and under the management of
G. M. Miller, of this company. The deeper workings are reported
to be down over 200 feet. The ore is suited to Bessemer pig, and is
shipped to Scranton, Pa. The same company works the—

Swavzr MiNE, near Valley Station, Hunterdon county.

Here a wire-rope tramway i8 in successful operation, transporting
.ore from the mine to the C. R. R. line near Valley Station, a descent
.of 518 feet in three-quarters of a mile. This, also, is a Bessemer ore,

The shipments from the mines during the year 1883 amounted to
16,000 tons, Previous notes of these Swayze and West End mines
are in the—

Annual Report, 1874, p. 27, (Broderick and Harris Mines.)
“ 1879, pp. 63-64.
“ 1880, pp. 109-110.

AvrpavaH FARrM, Bethlehem township, Hunterdon county.
WiILDCAT MIXE, Bethlehem township, Hunterdon county.

Ropexpavas MINE, Bethlehem township, Hunterdon county.
References for these three localities in

Annual Report, 1879, p. 65.
g 1880, p. 110.

AsBURY MiNE, Bethlehem township, Hunterdon county.

Geology of New Jersey, 1868, p. 617.
Annual Report, 1879, pp. 65-66.
i 1880, p. 110.

MiLLER Fary, Bethlehem township, Hunterdon county.
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MABERRY PLACE, Bethlehem township, Hunterdon county.

Annual Report, 1873, p. 56.
“ 1879, p. 66.
“ 1880, pp. 110, and 124,

BaxcRARTs MINE, Lebanon township, Hunterdon county.

Geology of New Jersey, 1868, p. 617.
Aunnual Report, 1879, p. 66.

Everaxp MiNg, Glen Gardner, Hunterdon county.
Annual Report, 1880, pp. 110 and 124.

TErrABERRY MINE, White Hall, Hunterdon county.
Annusl Report, 1879, p. 66.

Arvan Gray or Saxp Frars MiNg, White Hall, Hunterdon

county.
Annual Report, 1873, p. 56, (Fritta Farm.)
e 1879, p. 66.
v 1880, p. 124,

Waire Havr (Frirrs Fary), White Hall, Hunterdon county.

CasTyER Fary, Lebanon Township, Hunterdon county.

Annual Report, 1873, p. 56.
“ 1879, p. 66.

Marrisox OpENING, Andersontown, Hunterdon county.
Annual Report, 1880, p. 124,

Hux~t or PincockE MiINE, Lebanon township, Hunterdon county,

Annual Report, 1873, p. 58.
" 1879, p. 66.
“ 1880, p. 111.

SHARP’S MINE, Pleasant Grove, Schooley’s Mountain, Morris county,

HANN MiNg, Pleasant Grove, Schooley’s Mountain, Morris county.
Notes of Sharp’s and Hann mines in

Annual Report, 1873, pp. 56-57.
" 1879, pp. 66-67.
« 1880, p. 111,
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DerreNBERGER FaARM, Schooley’s Mountain, Morris county.

This locality, recently opened, is south of % Belment Hall,” and on
the adjoining property known as the farm of the late John Derrenber-
ger, but now owned by John P. Sharp. The ore near the surface was
a rich brown granular magnetite. Hard blue ore, more or less sul-
phurous, was reached at a depth of 30 feet. The vein is tolerably well
defined and is from four to five feet wide. The locality promises to
be a good mine, The ore is used at the Chester furnace.

S1oUTENBURGH MINE, Schooley’s Mountain, Morris county.

A notice of this mine appeared in the Report for 1879. In that
year, the owner, Mr. Stoutenburgh, reported an output of something
over 2,000 tons. Since March, 1880, the property has been held
under a lease by Joseph Wharton, and little work is reported, except-
ing the sinking of shaft on the Upper vein 50 feet deeper than it was
before. A new line of attraction has been discovered running over a
belt of float ore, in a northeast direction from the old or first shaft,

Aununal Report, 1873, pp. 57-58. .

C 1879, pp. 67—68.
0 1880, p. 111.

L]
Fisuer, or BeaTTYESTOWN MINE, Schooley’s Mountain, Morris
county.

Geology of New Jersey, 1868, p. 618,
Anuual Report, 1879, p. 68.

Marsa’s Ming, Schooley’s Mountain, Morris county.

The Thomas Iron Company did some exploring work on this prop-
erty of Wm, W. Marsh, about a year ago, and opened a vein, five feet
wide and upwards, of hard, siliceous ore yielding on an average 45 to
50 per cent. of metallic iron. It was followed to a depth of 50 feet.
The attraction and indications generally point to a large amount of
ore as probably underlying the property. The depressed condition of
the iron industry paralyzes all exploring work.

Geology of New Jersey, 1868, pp. 618-619.
Annual Report, 1879, pp. 65-69.

Dickinson MinE, Schooley’s Mountain, Morris county.

Huxt FarM, Schooley’s Mountain, Morris county.

NEW JERSEY GEOLOGICAL SURVEY



126 ANNUAL REPORT OF

Laxe Fanry, Schooley’s Mountain, Morris county.

Geology of New Jersey, 1868, pp. 619-620, (Dickinson mine.}
Annual Report, 1879, p. 69.

NaveHrIGHT MINE, near Naughrightville, Morris county.

Mr. Richmond, of Philadelphia, leased this mine of the owner,.
Theodore Naughright, in 1883, and did a little work towards re-open-
ing it and then suspended operations. It is now idle.

Annual Report, 1873, pp. 58-59.
“ 1878, pp. 99-100.
. 1879, p. 69.
“ 1880, p. 111.

Suarp Fary, Schooley’s Mountain, Washington township, Morris
county.

Rarick Fary, Schooley’s Mountain, Washington township, Morris
county.

HopLErR Fary, Schooley’s Mountain, Washington township, Morris
county.

For notes of Sharp’s, Rarick and Hopler, see
Annual Report, 1873, p. 59.
“ 1879, p. 69.
PooLE PLACE, near Draketown, Schooley’s Mountain, Morris county.
Annual Report, 1880, p. 112.

Suotse TuNNEL, east of Hackettstown, Morris county.

CraMER MINE, east of Hackettstown, Morris county.

Annual Report, 1877, p. 49.
i 1879, p. 70.

APPLEGET FarM, Mount Olive township, Morris county.
Annual Report, 1880, p. 125.

SwiTa’s MINE, Mount Olive township, Morris county.

Geology of New Jersey, 1868, pp. 620-621.
Annual Report, 1879, p. 70.

Lawrence MiNg, Mount Olive township, Morris county.
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Mount OL1vE MINE, Mount Olive, Morris county.

Geology of New Jersey, 1868, p. 601.
Annual Report, 1873, p. b9.

" 1879, pp. 70-71.

* 1880, p. 112.

Draxe’s Mixg, Mount Olive, Morris county.
OsBorn’s Mixg, Mount Olive, Morris county.
Hivr’s MiNg, Mount Olive, Morris county.

CrURcH MINE, Mount Olive, Morris county.

Geology of New Jersey, 1868, pp. 599-601.
+ Annual Report, 1873, p. 59,
“ 1879, p. 71.

The only one of the mines upon Mount Olive which has been
in operation during the year is the line of openings between Turkey
brook, at the southwest, and Mount Olive, at the northeast. The
New Jersey Iron Mining Company owns the greater part of the line;
the lease is held by Messrs. Stickle, of Rockaway; Wm. E. George,
of Dover, agent and manager. There are two principal working
shafts about 100 yards apart; the deeper one going down 170 fect on
the foot wall, at an angle of 45° toward the southeast. The working
length on the vein is about 300 feet. The walls roll, forming shoots
of ore which pitch toward the dortheast, and pinching the vein in
places, but nowhere cutting out entirely. The ore has measured as
much as 27 feet in width, but does not average more than five or six
feet. One principal fault throws the vein into the hanging wall,
going northeast. The ore is rich, but contains some sulphur. Several
thousands of tons of the ore are stocked at the mine, as demand has
been dull. Bartley, two and a half miles southeast, is the nearest
railroad station,

Kixa MixnE, near Drakeville, Morris county.

Hien LepGe MINE, near Drakeville, Morris county.

These mines are on the King property, a balf mile northwest of
Drakeville. Both of them are idle. The High Ledge mine is leased
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to Joseph Wharton, of Philadelphia. It was worked for a time last
spring, The King mine has been idle more than a year.

Annual Report, 1879, p. 71.
“o 1880, pp. 124-125.

MarioT’s MINE, near Shippenport, Morris county.

Gov~ _[1IXE, near Drakeville, Morris county‘.

-his mine has not been in operation during the year. It was last
srked by F. N. Gove, of Brooklyn. It was sold recently to close
tigation, There are two shafts down about 400 feet. And there is
sail to be a thickness of seven feet of ore on the foot-wall side. The
ore i3 very rich, but contains sulphur in scattering streaks of pyrite.

Annual Report, 1879, p..71.
u 1880, p. 112.

Burr Mixg, Drakeville, Morris county.

This locality was opened years ago by Wm. 8. DeCamp and others.
In the spring of 1882, it was re-opened by the Old Furnace Mining
Company of New York, by whom it has been steadily worked since
that time. Within a distance of a quarter of a mile, there are seven
shafts on the vein, whose outcrop is on the steep hill side, about 70
fect above the meadow. The deepest of them is down about 80 feet,
and is connected with shaft to northeast 100 feet away by under-
ground drifts, The ore breadth in the shaft near the engine-house is
21 feet; but there are no proper walls. In the next shaft to north-
east, it is 6 to 7 feet wide, at depth of 50 feet. The dip in the main
rhaft appears to be steep to the west-northwest, but a roll in the wall
may account for this direction, as in all the other shafts the usual
southeastern dip is observed. The ore is lean, and contains some
pyrite. At time of visit, about 400 tons of ore had been shipped,
and a much larger amount was at the mine. A road has been built
to the Delaware, Lackawanna and Western railroad track, a quarter
of a mile distant. The locality is convenient for shipment, and there
seems to be an abundance of ore. Its leanness may, however, offset
the advantages of convenience to railroad and size of vein.

SiLvER Spring Ming, Morris county.

A new loeality, which was worked by Whitlock & Lewis, of Dover,
for a short time. The ore is sulphurous. A considerable amount was
mined, but not shipped.
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DavexpPort MINE, near Berkshire valley, Morris county.
Geology of New Jersey, 1868, p. 602.

LArE ViEw MiNE, Morris county.

This name is given to an old mine, which was re-opened in the
autumn of 1882, by the present lessees, the Hopatcong Iron Com-
pauy. The mine is about a quarter of a mile west-northwest of the
Lake View House, and 100 yards from the shore of the lake. There
are three shafts, which are 85, 84 and 60 feet deep, respectively. The
length of the ore opened, from northeast to southwest, is 150 feet, and
the three shafts are all connected by drifts. The dip is toward the
southeast, and average thickness is about six feet, varying, however,
somewhat, from point to point. The foot wall is clean, but on the
hanging-wall side the ore is mixed with rock. Most of the ore is rich
and carries little sulphur. Some, from near the hanging wall, contains
feldspar. An open pit, at north of engine house, is the site of an
older opening, made about twenty years ago. In it the strata stand
vertically.  Another old shaft is a few rods southwest of the present
middle one. J. R. Rose, of Stanhope, is superintendent for the com-
pany. The ore is carted to the Ogden Mine Railroad, about one mile
distant to the east, and is sent to Perryville, Penn.

Novann’s Ming, Lake Hopatcong, Morris county,
Geology of New Jersey, 1868, p. 603.

Hurp MiNE, Hurdtown, Morris county.

The Glendon Iron Company continues to work this mine as vigor-
ously as ever, and the slope has reached a length of 2,100 feet,
following the shoot of ore down to the northeast. The pitch remains
about the same angle as in the upper pact of the mine, and the walls
dip almost vertically to the southeast. The height, from bottom rock
to cap rock, measured vertically, is 65 to 70 feet; the breadth, from
wall to wall, 30 feet. The walls are firm and clean. The practice is
to drift in the ore horizontally until the cap is reached, then work
down the stope to the bottom rock. No ore is seen in the latter. As
the cap has to be arched for security, there may be some ore left in it.
Thus far, however, there is no evidence of another and parallel shoot
above this one. There is some rock in the form of flat horses, and
thin layers which run out into the shoot from the same, all of which

9
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have to be removed in mining. The track is straight and is laid
upon the bottom rock. As the walls are so firm, no timbering is.
necessary, excepting what is used in the construction of the slope.
The amount of water to be pumped is not large, when the great
length is taken into account, and four hours’ pumping raises the water
of 24 hours’ gathering. The ore is hoisted in cars, which carry two
to two and a half tons at a time, and which are switched at the head
of the slope to the particular track where the ore is to be dumped.

The ore continues to have the same general appearance which
marked it years ago. Much of it is a rich, fine erystalline and shot-
like mass; some of it is coarse crystalline, but equally rich. Some of
it is sold for fizing. When visited, the mine was producing 700 tons
weekly, and a large stock of ore was piled up about the mine mouth.

The side shoot, southeast of the old open cut, is not worked. It is
peculiar in form, as it is 20 feet wide and only four or five feet high.
Tt has been mined to the depth of 100 feet. The upper part of this
mine and the sonthwest shoot, or, more properly, the displaced por-
tions of this shoot to the southwest, and the fault, are exhibited in
longitudinal section, on page 67.

Tt is noticeable here that in the ledges of gray gneiss on the hill,
east of the mine, the pitch corresponding to that of the shoot in the
mine, and the steep southeast dip, are plainly recognized.

The mine is owned by the Hurd estate, and is worked under lease
from the heirs, by the Glendon Company. Nearly all of the ore is.
nsed at the company’s furnaces, at Glendon, Pa.

Geology of New Jersey, 1868, pp. 606-610.

Annual Report, 1873, p. 65.
“ 1879, p. 72.

Lower WELDON MinE, Jefferson township, Morris county.

Aunnual Report, 1873, p. 65.
“ 1879, p. 72.

WEeLDON MINE, Jefferson township, Morris county.

The last work here was done by the Weldon Mining Company
several years ago. It has always been an interesting place,
because of the two shoots of ore which pitch to the northeast at an
average angle of 35° A longitudinal vertical section, on page 12,
exhibits them in their correct proportions as worked out at the time
the mine survey was made. As followed below the depth thercon
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represented, the shoots pinched so small as no longer to be profitably
worked. They appeared to diverge slightly.

Geology of New Jersey, 1868, pp. 610-612.

Annual Report, 1878, p. 65.

“ 1879, p. 72.
“ 1880, p. 112.

Dopee MixE, Jefferson township, Morris county.

The Weldon Mining Company operated here until 1881, since
which date no mining has been done. F. N. Gove, of Brooklyn, is
reported to have found some remarkable magnetic attraction and to
have begun searches for additional shoots of ore. :

Geology of New Jersey, 1568, p: 614,

Annual Report, 1879, p. 72.
“ 1880, p. 112.

Forp MINE, Jefferson township, Morris county.

The Ford mine is worked by A. Pardee & Co. for the supply of
ore to the Musconetcong Iron Works. Both the Glendon and the
Ford veins are being followed in the mining, which has reached a
depth of 250 feet. The walls stand up almost vertical, dipping to
southeast. At the bottom, in the southwestern part of the mine, the
ore is pinched up to a foot in width on the hanging-wall side of the
vein. There is no cap-rock. The veins are large and the horse of
rock between them is diminishing in size at the northeast. And it
may be diseovered that they are parts of one large shoot at a greater

depth.
Geology of New Jersey, 1868, pp. 614-616.
Annual Report, 1873, p. 66.
“ 1879, p. 72.
8 1880, p. 118.

ScorFIELD MINE, Jefferson township, Morris county.
This mine continues to be worked by the Lehigh Crane Iron Com-
pany, David Jenkins, superintendent.

Geology of New Jersey, 1568, p. 615.
Annual Report, 1879, pp. 72-73.
“ 1880, p. 113.
GoBLE MixE, Jefferson township, Morris county.

Boss MiNE, Jefferson township, Morris county.

NEW JERSEY GEOLOGICAL SURVEY



132 ANNUAL REPORT OF
Fraser MiNg, Jefferson township, Morris county.
Durree Ming, Jefferson township, Morris county.

Suoxauy MinE, Jefferson township, Morris county.

No reports of the working of any of these places have been received,
and, so far as known, they have been idle for years.

Geology of New Jersey, 1868, pp. 612-614.
Annual Report, 1873, p. 62.

Mmwe ¥eEaAr WoonporT, Morris county.

This locality is at the side of the Sparta turnpike, about a half mile
northwest of Woodport. The vein is reported as being five to six feet
wiile, and the ore contains some sulphur. No work has been done in
two years,

CrivE OPENINGS, Pohatcong mountain, Franklin township, Warren
county.

Surta QreNINGS, Pohateong mountain, Franklin township, Warren
county.

Deax OpexiNGs, Pohatcong mountain, Franklin township, Warren
county.

Annual Report, 1879, p. 73.

CARTER MINE, near Stewartsville, Greenwich township, Warren
county. ,

Annual Report, 1880, p. 123, (* Willever & Gedfrey mine.”)

CHAPIN AND LoumassoN TUNNEL, near Oxford Furnace, Warren
county.

Annual Report, 1873, p. 60.

Laxxing Mixg, near Oxford Furnace, Warren county.

The openings on the S. Lanning place are southeast of the Car-
wheel and New mines of the Oxford Furnace property, and are near
the top of the ridge. The place was worked two years by the Oxford
Iron Company, and yielded about 12,000 tons of ore in that time.
It was abandoned last season; and it has been idle since that lease
expired. On the same property, but higher up on the hill, there is a
belt of attraction where trenching and shafting, in search of the ore,
have failed to find the bed or the cause of this magnetic disturbance.
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It is one of the localities where the surface indications have not proved
to be as pood as they promised.

Annual Report, 1873, p. 60.

Oxrorp FurNace Minges, Oxford Furnace, Warren county.

Of the several mines of the Oxford Iron Company, only the Car-
wheel and the Washington have been worked during the year. The
production is maintained at very nearly a steady rate year by year,
and the ore is all used at the furnaces of the company.

The Washington vein was surveyed by Wm. H. Scranton, and a
map of the magnetic survey was printed in the Annual Report for
1879, page 96. It is important to note that the opening on this very
regular line of attraction has discovered a very long and regular ore
bed. And the ore is found to be less sulphurous as the workings get
deeper. The average breadth of the ore is nine feet.

In structure the openings in the shoots of the Car Wheel and New
mines show a very remarkable fold or bend in the course of the ore
beds and the strike of the associated gneissic strata. The main shoots
of these mines are parallel and close to one another, so that their
workings are connected. Their course, or strike, is from northwest
to southeast, but curving at each end so as to resume the normal
northeast and southwest directions, At the northwest the vein curves
around, and is thence traced, by continuous openings, into the Staley
mine or vein. The curve at the southeast end of the main openings is
also well defined, but it has not been traced as far in that direction.
The dip in the mines is to the northeast, which corresponds with the
southeast dip of the normal course at each extremity. Here there is
a good illustration of a lateral fold or contortion in the rocks and the
ore, produced, apparently, by a compressing force acting on a north-
east and southwest line, so as to shorten the beds, and, also, bunching
the ore in thick shoots where the folding occurred. The Lanning
mine is thought to be on the extension of the range to the southwest.
The other mines of this company, and on this tract, are also supposed
to form parts of other, exterior folds; but they need to be more care-
fully examined to determine this position. And the proofs of fold-
ing on a large scale must here be obtained from careful surveys. The
causes have been referred to on pages 72-75.

Geology of New Jersey, 1868, pp. 637-640.
Annual Report, 1873, p. 61.

“ 1879, pp. 74, 96.
“ 1880, p. 118.
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CREAGER MINE, near Port Murray, Warren county.
MrrcHELL MINE, near Port Murray, Warren county.
JonnsoN Suarrs, near Port Murray, Warren c.ounty.

STEPHENSON MINE, near Port Murray, Warren county.
Notes of Port Murray mines in

Annual Report, 1873, pp. 61-62. *
“ 1879, p. 75.
“ 1880, p. 113.

BaLp Pate MiNE, north of Port Murray, Mansfield township, War-
ren county.

SirarkR, or WELCH PLACE, north of Port Murray, Mansfield town-
ship, Warren county.

FuperT CHURCH MINE, north of Port Murray, Mansfield township,
Warren county.

Geology of New Jersey, 1863, p. 624, (“ Bald Pate mine.”")
Annual Report, 1873, p. 62.

s 1879, pp 75-76.

“ 1880, p. 113.

SEARLE MINE, Independence township, Warren county.
Geology of New Jersey, 1865, p. 624.

BARKER, or BULGIN MINE, near Vienna, Warren county.
Buek’s HiLL OpENINGS, near Hackettstown, Warren county.
Day MINE, near Hackettstown, Warren county.

Frace Fary, north of Hackettstown, Warren county.
Youne Fary, north of Hackettstown, Warren county.
PyLE Fary, north of Hackettstown, Warren county.
Axrorp Fary, north of Hackettstown, Warren county.
BryaxT MiINE, near Warrenville, Warren county.

Excerstor MINE, Allamuchy township, Warren county.
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Eurexa Mixg, Allamuchy township, Warren county.
‘Tunsoy PLACE, Allamuchy township, Warren county.
WINTERMUTE FaRM, Allamuchy township, Warren county.

Haceery’'s MiNg, Allamuchy township, Warren county.

A long list of localities, scarcely any of which have been explored
and opened sufficiently to deserve the designation of mines; and, so
far as known, all of them are idle at present. In a number of them
the ores are lean, properly magnetite in rock, both stratified and
massive; in some of them the veins are too narrow for profitable
working, In the few out of the whole number which have produced
<ore in quantity, the distance from transportation would make the ore
cost too much when the markets are so depressed as during the past
year.

Annual Report, 1873, pp. 63-64.
“ 1876, p. 52, (Haggerty’s mine.)
" 1879, p. 76, (Haggerty's mine.}
¥ 1880, p. 127, {(Wintermute’s fnrm.)

BrooxrIELD, or WATERLOO MINE, near Waterloo, in Warren county.

Geology of New Jersey, 1868, pp. 626-628.
Annual Report, 1873, pp. 64-65.
“ 1879, p. 76.

Frencr’s PLace, Byram township, Sussex county. - .

Annual Report, 1873, pp. 66-67.
“ 1879, p. 77.

SurrH, or CascADE MINE, Byram township, Sussex county.

A little work was done near the old shafts of this mine and west of
them, on the hill side. The dip of the outeropping strata and of the
ore beds is 35°-45° to the east. The strike in all this vicinity is to
the north, or a few degrees east of north. There is much dark colored,
hornblendic rock associated with the ore, both on this hill and in the
-old openings. For notes describing the mine, see

Annual Report, 1878, p. 66.
“ 1879, p. 77.

AvrL1s OPENINGS, Byram township, Sussex eounty.

Annual Report, 1873, p. 66.
i 1879, p. 77.
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HUDE, or STANHOPE MINE, Stanhope, Sussex county,

The Hude mine has heen temporarily closed. It was last worked
by John M. D, Barnes, of Ironia, for A. Pardee & Co. No ore was
raised during the year.

Geology of New Jersey, 1868, pp. 622-623.
Annual Report, 1873, p. 67.

“ 1879, pp. T7-78.

“ 1880, p. 114.

WriGHT, or BupD MiINE, north of Stanhope, Sussex county.

Work was suspended here a year or more ago,

Annual Report, 1879, pp. 78-79.
“ 1880, p. 114,

SiLver MINE, near Stanhope, Byram township, Sussex county.
HaGeERTY MINE, near Stanhope, Byram township, Sussex county.

LAwRENCE MINE, near Stanhope, Byram township, Sussex county.
Notes of these mines in

Geology of New Jersey, 1868, pp. 621-622.
Annual Report, 1873, p. 67.

Lawsox OPENING, near Byram cove, Byram township, Sussex county.
Annual Report, 1880, p. 127, (Lawless.)

GAFFNEY MINE, Byram township, Sussex county.

S1ckLES MINE, Byram township, Sussex county.

The northeast shafi of Sickles mine was pumped out in the autumn
of 1882, and examined with a view to its being worked for the Sparta
Mining Company, but no ore was raised. The mine is reported to
have produced 2,000 tons of rich ore, suitable for Bessemer, and the
vein is said to have an average breadth of four feet, between a good
hanging wall and an irregular foot wall.

Annual Report, 1873, p. 67.

" 1879, p. 79.
“ 1880, p. 115.

SorrMaN FarRM OPENINGS, east of Sparta, Sussex county.

Burker FArM OPENINGS, east of Sparta, Sussex county.
Annual Report, 1879, pp. 79-80, (Sherman and Bunker.)
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OeDEN MINES, Sparta township, Sussex county.

The Ogden mines group includes the Davenport mine, at the south-
west, then the Roberts mine, the Pardee-Ogden, and the old Ogden, or
Lehigh mine. Only the Pardee-Ogden has been in operation during
the year. The present mining is on a large shoot of ore which pitches
to the northeast. The northeast end of the stoping is 300 feet beyond
the foot of the shaft. The walls are vertical. The bottom rock runs
nearly level, but descending slightly to the northeast. At the top the
ore pinches to size too small for removing the ore profitably, and the
roof is arched. The height of the shoot i 85 feet; its average
breadth, 14 to 15 feet. As the ore thins out in the roof, or cap rock,
the actual limit in that divection is unknown, but in the bottom the
ore is all removed, and there does not seem to be any more at greater
depth, In these respects this shoot is much like that of the Hurd
mine. It will be of interest to ascertain what the pinched vein in the
roof may lead to, and to prove the absence of any lower shoots
belonging to the same vein or ore bed.

At a distance of 100 feet from the northeast heading, the vein is
offsetted into the southeast or hanging-wall side (as go northeast).
The course of the fault is nearly at right angles to that of the vein,
and the plane of the same dips steeply south-southwest. The amount
of break is two feet more than the ore breadth, and a thin leader of
ore connects the two on the hanging-wall side.

The main hoisting shaft is now on the top of the hill, and beyond
it, to the northeast, is the pump shaft. One 14-inch plunger pump,
5} feet stroke, working 6 to 7 revolutions per minute, raises the water.
As the walls stand up so nearly vertical and are firm, no timbering of
any amount is needed to keep them up, The mine is worked by A.
Pardee & Company, and the ore is used at their furnaces at Stanhope.

This Ogden mines range has been traced southwest nearly two miles,
but the openings beyond the mines proper have shown the ore to be lean.

Geclogy of New Jeraey, 1868, pp. 631-632.
Annual Report, 1873, p. 68.

“ 1879, p. 80.

“ 1880, p. 115.

GREER FArM OprENINGS, Hardyston township, Sussex county.

HoreweLL ForgE Tract, Hardyston township, Sussex county.

Annual Report, 1873, p. 68, (Greer and Hopewell.)
“ 1879, p. 80.  “ “
“ 1881, p. 38, ¥ “
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CANISTEAR MINE, Vernon township, Sussex county,
Tracy anp CraANE FaRrmMs, Vernon township, Sussex county,

HenDpERsoN FarM, Vernon township, Sussex county.
For notes of these three localities, see

Annual Report, 1873, p. 70.
“ 1879, p. 80.
w 1880, p. 115.

WiLLiams Mixg, Williamsville, Vernon township, Sussex county.

The Williams mine is named from the Williams estate, on which
it is located. It has been worked at irregular periods during the past
ten years. For a time it was leased by Fritz and Martin. Since that
lease, Joseph Wharton, of Philadelphia, has had it, and it was in
operation for two years—up to April, 1883. According to the state-
ments of the owner the main shaft is 200 feet deep, and from.it the
ore has been followed 176 feet to the southwest, and 100 feet to the
northeast, or a length of 275 feet in all. The bottom drift is 60 feet
long and the ore breadth 11 feet. The walls are clean and firm.
About 400 feet southwest of the main shaft there is a second opening
and a whim shaft 30 feet deep. The ore contains pyrite in crystalline
masses, scattered unevenly through it, and needs to be roasted. Most
of it was roasted in open kilns or heaps walled around with stone.
Sonie very rich coarse granular ore was seen at the mine, which is said
to come from the bottom stopes. There was no sulpbur in these
specimens. As the mine is three miles from the nearest railway sta-
tion, it has to be hauled by teams that distance, but most of the way
to Vernon is down hill.* The ore mined by Mr. Wharton was used
in his furnace at Hackettstown. The buildings are of stone and very
substantial, and the mine machinery is all in place, so that work can
be resumed whenever it is desirable to re-open the mine.

| Annual Report, 1873, p. 70.
’ " 1879, p. 80.

RurHeErFORD TrRACT OPENINGS, Vernon township, Sussex county.

Hux~t TracT OPENINGS, Vernon township, Sussex county.

Annual Report, 1873, pp. 70-71, (Rutherford and Huunt.)
“ 1879, p. 80, (Rutherford and Hunt.)

-
*The surface of the ground at the main shaft is 1,370 feet above the ocean, the

most elevated iron ore mine in the State, and probably in this Highland range also.
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WawavaNDpA MINE, Vernon township, Sussex county.

GREEX MiNEg, Vernon township, Sussex county.

These mines of the Thomas Iron Company have been described in

Geology of New Jersey, 1868, pp. 682-637.
Annual Report, 1873, p. 71.
* 1880, p. 115.

LayToN Mixg, near New Milford, in Vernon township, Sussex
county.

This mine has not been described in the Survey Reports, as it was
not visited until in the spring of 1882, It consists of several shafts
and trial pits, on a length of 550 feet from northeast to southwest, on
lands of Jas. K. Layton, about half a mile east of New Milford and
very near the New York State line. The place was first opened in
1878. The mineral rights were afterwards purchased by 8. D.
Brown, of Paterson. It was re-opened in 1882, and worked until
May, 1883, by the Layton Iron Company. When visited, the shafts
and pits were only from 10 to 56 feet deep, and the ore thrown out
was generally lean, having rock mixed with the magnetite. The
attraction is nearly everywhere positive and sfeady throughout the
bett in which the openings were located, promising well.for the extent
of the ore bed. So far as observed no pyrite or apatite were seen in
the ore, and its quality appeared to be such as would make it do for
Bessemer.

Sinee the visit to the mine, it is reported that the depth of the main
shaft is 128 feet, and 75 feet of drifts cut from it show an average
thickness of 6 feet of ore. The southwest shaft is 45 feet decp, and
in ore bed 5 feet across. According to a reported analysis, the ore
runs 55 per cent. in iron, with traces of sulphur, | It is low in phos-
phorus.

KiMeLE Fary Suarts, near Stockholm, West Milford township,
Passaic county.

Bupp & BHunt Tracr Orexixgs, West Milford township, Passaic
county.

RurHERFORD TracT OPENINGS, West Milford township, Passaic
county.

Crivtox Tracr MiNE, near Clinton, West Milford township, Pas-
saic county.
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WALLAGE MINE, north of Clinton, West Milford township, Passaie
county,

Utrer Mixg, Uttertown, West Milford township, Passaic county.

No reports of the working of any of these localities during the year
have been received. They are in the nature of explorations rather
than productive mines. For notices in previous annual reports, see
following :

Annual Report, 1873, pp. 68-69.
o 1879, pp. 81-82.

WeLLiNe MINE, near Greenwood, West Milford township, Passaic

county.
Annual Report, 1876, pp. 52-53.
“ 1879, p. 81.
b 1880, p. 116.

CENTENNIAL, or SQUIER's MINE, near State line, West Milford
township, Passaic county.
Annual Report, 1878, pp. 53-54.
“ 1879, p. 82,
“ 4350, p. 116.

PEQUEST BELT.

ScHULER MiNE, Oxford township, Warren county.

Annual Report, 1873, pp. 72-78.
“ 1879, p. 82.
e 1880, p. 116.

RoseBerrY MixNg, Oxford township, Warren county.
Annual Report, 1873, p. 73.
“ 1879, p. 82.
“ 1880, p. 116.

Barron Mixg, Oxford township, Warren county.

Annual Report, 1873, p. 73.
Y 1879, pp. §2-83.

SHOEMAKER FarM, Oxford township, Warren county.

Annual Report, 1873, p. 74.
i 1879, p. 83.
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REepELL MINE, Oxford township, Warren county.

Annual Report, 1873, p. 74.
i 1879, p. 83.
“ 1880, p. 116.

LirrLe Ming, Oxford township, Warren county.

Annual Report, 1873, pp. 7475.
e 1879, p. 83.

QuEEN MiNE, Oxford township, Warren county.

The Belvidere Iron Company works this mine on a lease from the
owner, Mrs. Queen. And it is sometimes known as the Belvidere
mine. The exact shape of the ore body is yet undetermined, as no
regular walls of rock have been reached, and the greater part of the
drifting in the ore has been within 60 feet of the surface. The
deepest shaft is reported as less than 100 feet. In consequence of the
earthy nature of the strata associated with the ore, and the great size of
the deposit, it is thought that the place will have to be stripped and
worked as a great open cut, or else underground by a much deeper
system of mining. The ore is low in phosphorus,and is used for
Bessemer. Much of it goes to Scranton, Pa. A branch railroad
connects the mine with the Lehigh and Hudson railroad, near Buttz-
ville. The mine was actively worked all the year, and the production
was at the rate of 1,000 to 1,600 tons a month. As one of the most
recently opened mines of the State, and in this Pequest belt, it is of
especial interest, and' its development is looked forward to with
interest.

Annual Report, 1882, (Queen Mine.) .
QOsMUN Pracg, Oxford township, Warren county.
Annual Report, 1882, p. 78.

Raus Fary, Oxford township, Warren county.

Annual Report, 1878, pp. 756-76.
. 1879, p. 83.

PEquesT M1nE, Oxford township, Warren county,

Annual Report, 1873, pp. 76-78.
“ 1879, p. 83.
“ 1880, p. 118,
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Horr Fary, Oxford township, Warren county,

Annual Report, 1873, pp. 79-81.
“ 1879, p. 83.

Syrra FarM, Hope township, Warren county,

Annual Report, 1873, p. 81.
t 1882, p. 78.

Drats Prack, Hope township, Warren county.

Annual Report, 1873, pp. 81-82.
“ 1882, p. 73.

Hexpersnor, or Hoacraxp Prace, Hope township, Warren
county.

Annual Report, 1879, p. 83.
" 1880, p. 127.

Cook Farwm, Hope township, Warren county.

Annual Report, 1881, p. 37.
“ 1882, pp. 78-Td.

Kisupaugu MiINEg, west of Danville, Warren county.

At present, one slope only of this mine is in use—No. 3—which
runs down on the foot wall obliquely 350 feet. The workings to the
northeast, in slopes Nos. 1 and 2, have all fallen in, as the ore has been
removed from that part of the mine. On account of the great size of
the shoots to the eastward, the pillar and long wall system of mining
were employed instead of stoping, as ordinarily practiced in our iron
ore mines. The pillars were subsequently removed and the mine
allowed to fall in, as has occurred. 'The average dip of the foot wall
is 28° to the southeast; the pitch does not exceed 15° toward the
southwest., So far no offsets have been met. The shoot, which is now
worked, is 90 feet high and 18 feet wide, with a layer, one foot thick
on the foot wall, of rich, hard, black ore, and generally separate from
the main mass of the shoot. In the cap rock, over this shoot, a thin
string of ore is left as being too small for profitable mining. The
searches for other shoots to the northeast of slope No. 1 have failed to
discover any ore there. And from the pitch to the southwest it is
evident that the Kishpaugh vein will be found in that direction. The
discoveries on the Cook farm show its extension in that direction,

Annual Report, 1873, pp. 82-84.

g 1879, pp. 83-84.
“ 1880, p. 117.
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Corriss Fary, Hope township, Warren county.
Annual Report, 1882, p. 74.

Inscuow Lor, Hope township, Warren county.

Annual Report, 1873, p. 84.
“ 1879, p. 84.

Stirr FArM, Hope township, Warren county.
Annnal Report, 1873, pp. 84-85.

PorreEr Farw, Independence township, Warren county.

Annual Report, 1878, p. 85.
“ 1879, p. 84.

Stinsox Fary, Independence township, Warren county.

Annual Report, 1879, pp. 84-85.
B 1881, p. 87.
“ 1882, p. 74.

(GranrisoN FarM, Independence township, Warren county.

Annual Report, 1873, p. 85.
“ 1881, pp. 37-38.

Davis MiNE, Independence township, Warren county.

Work on the place of Azariah Davis, near the north end of Jenny
Jump mountain, was resumed last April by A. Pardee & Co., under
the direction of Mr. Tretheway, of Hackettstown. The older open-
ings are on the top of the ridge. The later work of exploring was
on the slope west of Davis’ house. The ore was discovered 7 feet
wide, and bounded by good walls, which dip toward the southeast.
It is lean, containing some calcite and other foreign constituents.
After working six months in opening the place it was abandoned for-
the present.

Annual Report, 1878, p. 85.
“ 1881, p. 81.

ALBERTSON Pracg, Independence township, Warren county.
Annual Report, 1873, p. 85.

Saaw’s Mivg, Independence township, Warren county.

Geology of New Jersey, 1868, pp. 669-660.
Annual Report, 1872, p. 18,
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HoweLL Farx, Iudependence township, Warren county,

Annuval Report, 1873, pp. 85-87.
“ 1878, p. 161,

CarroLL PrAcE, Independence township, Warren county.
Annual Report, 1873, p. 87.

GrEEN PLACE, Independence township, Warren county.
Annual Report, 1882, p. 74.

Cunyans Mixg, Independence township, Warren county.

Work at this place was suspended November, 1882. The shaft
had been sunk to a depth of 80 feet, and 3,000 tons of ore had been
raised from the mine, most of it used at Secaucus. The ore carries

some garnet, pyrite and other foreign constituents. No regular
walls had been reached. The mine has been worked under the
superintendence of Mr. Tretheway, for A. Pardee & Co.

Annual Report, 1881, p. 38.

AYRES PrLACE, Independence township, Warren county.
Annual Report, 1881, p. 38.

ScEAEFFER Fany, Independence township, Warren county.

Annual Report, 1873, p. 87.
“ 1880, p. 127.

Marive Pracg, Allamuchy township, Warren county.

HisLeg, or Livesey’s SHarT, Allamuely township, Warren county.
3 3 Yy P, ¥y

Annual Report, 1873, p. 87,
“ 1879, pp. 85-86.
" 1880, p. 117.

WinTernuTE'S OPEFING, Allamuchy township, Warren county.
Annual Report, 1880, p. 127.

HaceeRTY’s Digaings, Allamuchy township, Warren county.
y ¥ P ¥

Annual Report, 1873, pp. 87-88.
“ 1876, p. 52.
“ 1879, p. 86.

GLENDON MINE, Green township, Sussex county.
Annual Report, 1873, p. 88,
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McKEAxN, or Birp MiINE, Byram township, Sussex county.

This mine is now idle. When it stopped, the greatest depth reached
was about 90 feet, There are two main shafts, 100 feet apart. The
dip of the ore bed is toward the southeast at a steep angle. The foot
wall consists of rock and ore mixed ; the hanging wall is clean, The
ore is sulphurous, but is low in phosphorus. The present workings
are about 200 feet north of the old mine holes. Mr. Martin, of
Newton, the present owner, says that the total product has amounted
to 4,000 tons. The mine is one mile from the Sussex Railroad.

Annual Report, 1874, pp. 28-29.

o 1879, p. 76.
' 1880, p. 118.

ByerLy OpENINGS, Byram township, Sussex county.
Annual Report, 1879, p. 86.

RoseviLLE MINE, Byram township, Sussex county.

The Andover Iron Company re-opened this old mine in 1880 and
raised about 1,200 tons of ore. The demand for ores falling off, work
was suspended in June of that year, since which date all has been idle.

Geology of New Jersey, 1868, pp. 628-631.

Annual Report, 1873, p. 88.
g 1880, p. 118.

ANDPOVER MINE, Andover, Sussex county.

Geology of New Jersey, 1868, pp. 640-657.
Annual Report, 1873, p. 88.

SuLrHUr Hinn MiNg, Andover, Sussex county.

No work has been done in this mine during the year, and the former
lessees, W. J. Tayler & Co., have abandoned it.
Annual Report, 1873, p. 88.

“ 1879, pp. 86-87. L4
“ 1880, p. 118.

Tar HiLt MiINE, Andover township, Sussex county.

The Lehigh Crane Iron Company stopped its work here about a
year ago. The tunnel which was driven into the side hill with the
design of cutting the vein at a lower level, discovered ore, in quan-
tity, and bounded by regular walls, but too lean to be worked profit-
ably, This garnetiferous ore appears to replace the richer ore which
10
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was opened on the surface to the northwest. The work of exploration,
while practically a failure so far as the development of additional
mining ground was concerned, has given us a striking example of the
replacement of magnetite in part by garnet.

Geology of New Jersey, 1868, p. 657.
Annual Report, 1880, p. 118,

l.oNvacore’s MINE, Andover township, Sussex county.
Geology of New Jersey, 1868, pp. 657-658.

SrirLive HiLL MixE, Sparta township, Sussex county.

This mine was abandoned by the Franklinite Iron Company more
than a year ago, since which date it has been idle.
Annual Report, 1877, p. 52.

u 1879, p. 87-88.
e 1880, p. 118.

Hivy Mixg, Franklin Furnace, Sussex county.

Forxace VEmy MiNg, Franklin Furnace, Sussex county,
y 3 Yy

The Hill mine was abandoned in February, 1882, and the Furnace
mine in November, 1881. There was so much rock in the veins that
it did not pay to work them, Much dead work in drifting and bor-
ing with the diamond drill failed to discover other shoots. The series
of shoots opened in the Furnace mine was so well marked above
that a greater regularity was to be expected below than the searches.
indicated.

Geology of New Jeraey, 1868, pp. 655-859.
Annusal Report, 1873, p. 83.

“ 1879, pp. 88-89.
“ 1880, p. 118.

GRrEEN’s MINE, Vernon township, Sussex county.
.

Bigp MiNE, Vernon township, Sussex county.
Notes of these two mines in

Geology of New Jersey, 1868, p. 660.
Annual Report, 1879, p. 89.
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VI1L

EXPLORING FOR MAGNETIC IRON ORE, AND
LOCATING MINES.

The practical miner, in his work of exploring and of mining iron
ores in the Highlands of New Jersey, has to face the difficulties which
arise from the more or less complicated structure of this district.
From the start he must be prepared to find pinches, faults or offsets,
which may cut the ore bed at any angle and throw the ore away to
right or left, up or down, reversed dips, reversed pitch, and often a
combination of these disturbances or irregularitics in structure,
making the problem still more intricate. Hence, the necessity of a
practical acquaintance with the mode of occurrence and the peculiar
features which are less commonly observed. The knowledge of these
elements may be acquired through personal observation of many
localities, The study of reports, of mine surveys and maps and of
geological structure may serve in place of the more expensive method
of personal inspection. In any case, these descriptions by others are
valuable helps, which should be used by every practical man wishing
to become thoroughly informed upon this subject. Many of the fail-
ures in mining enterprises and in mine management in the State are
owing to a lack of this acquaintance with the modes of occurrence of
the magnetic iron ord, or a disregard and consequent want of caution
respecting them. The. methods of opening and of working are not
suited to the place.  Often the manner of exploring is not adapted to
make a thorough search. The abandonment of a locality by one
explorer and the success of another coming afterwards, in so many
localities, is explained by the more careful observations and more cau-
tiously conducted method of searching by the second party. Many of
the so-called mines and openings in the preceding list are examples of
this kind.” But the most experienced and best informed mine super-
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intendents find their way continunally beset with difficulties and per-
plexing problems. Questions about the best and most systematic
plans of working a well-defined vein or ore bed, arise from time to
time. Then, the proper management of a mine is always looking for
its reserves in cases of emergency. Hence, the need of exploration
going forward with the extraction of the ore in sight. A wise plan
includes provision for more than immediate wants. And here also
comes in the choice of that direction which the work should take to
make the most of all the varied resources of a good mine. In many
of our iron mines little work is done in opening more length than the
existing force can occupy to good advantage. Many of them are
driven nearly to their eapacity so far as the development of the ore
beds indicates. In some of the larger mines the exploring and open-
ing of new shoots and increased lengths of working stopes is kept well
ahead of immediate needs.

Some of these problems which perplex the miner and interest the
student of geological structure may be here indicated briefly. At
Mount Hope, for example, the northward extension of the Taylor or
Jugular vein in Hickory hill remains to be discovered. To the south-
west, in Teabo hill, explorations are now in progress for this same
vein. From the existence of the Teabo vein in this hill, as opened in
the Teabo mine, it is reasonable to expect to find its companion to the
west of it. Going south, at the Allen mine, there are very serious
questions, and upon their solution may depend the future working or
abandonment of the place. Expensive tunneling and boring with the
dianond drtll, in search for the so-called Powell vein (of the Richard
mine), have thus proved unsuccessful, And yet it cannot be said that
these searches were not well directed and necessary. The question is
still unsettled whether the vein of the Allen mine is identical with
that at the southeast, in the Richard mine. As referred to elsewhere,
the explorations are incomplete, and there remfins to foltow the large
Richard shoot down, on its northeast pitch, passing the offset, to the
Allen line, and beyond on the latter property., The Richard mine is
now working on a great length of ore, and is not troubled with pinches
or serious faults. But how soon these untoward conditions may come!
A few months might make a very different showing. Adjoining it,
at the southwest, is the abandoned Baker mine, whose broad and regu-
lar vein was selected as typical of regularity, and surveyed and mapped
to show this feature. The ore pinched out in the bottom and three
bore-holes by the diamond drill failed to find any workable thickness
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at greater depth. The question is asked by practical men acquainted
with the mine, Where has that large and regular shoot of ore gone?
The northeast extension of it is on the Richard property, But are
there not other and equally large shoots below ?  On the long Mount
Pleasant mine property there are numerous faults, and the displace-
ments they produce require much care and skill in again finding the
ore. And that the vein deeper will be found offsetted is probable.
These offsets and cross-slides, as here met with, bring an element of
uncertainty as to the probable extent of the ore to be obtained here,
although so far the mining management has succeeded in getting
through them. Southwest of Port Oram, in the Irondale mines, two
very large offsets are recognized in all the mining directions. But
beyond the Stirling, to the southwest, there is a gap or break of 700
feet in the line, where no ore bed has been found. From the form of
the shoots botfoming out at the southwest in the Stirling, it seems as
if there must be a long pinch here, combined, perhaps, with faults, as
the courses of the Corwin and of the Stirling outcrops indicate; and
the existence of a workable shoot at a considerable depth from the
sutface is not altogether improbable. At the celebrated Dickerson
mine the shoots are so irregular in shape that their size at any great
distance beyond the working section is almost speculative, Rolls in
the walls, retreating cap-rock and other irregular features may appear
at any time to alter the dimensions of the shoot. What may be
termed the usual and continued irregularity here is, however, to some
extent, a warrant for the persistence of these shoots to great depths.
The relation of the three shoots to one another is still & problem.
Some of the difficulties which are most prominent in that nearly
unbroken range of ore, from Mouni Hope to the Dickerson mine,
have been stated. They are typical of what are to be found in all the
large mines elsewhere in this iron-ore district. In fact the problems
outside of this range arc in general more serious and troublesorue,
affecting in many cases the existence of mines. To mention all would
be to go over the list in detail. In many cases it would be invidious
to publish them. And there is scarcely an iron mine in the State
where there are not some questions of this kind which cause some
anxiety to both owners and superintendents.

These general statements, with a few notable examples, have been
given to impress upon mine owners and superintendents the import-
ance of more attention to the study of how these iron ores occnr, and
especially how the ore beds may be disturbed by faults, pinches, &e. ;
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and a more careful preservation of records giving facts about such
disturbances. Hence, also, the great need of frequent mine surveys,
Many of our companies keep them close after the work. Other large
mines have not been surveyed at all. Neglect has been, in several
cases, the cause of expensive litigation; in others, of badly located
plant, and the loss of valuable data for future reference. The work
of the Geological Survey cannot take in all this detail. Its province
is to map the surface, and locate the mines and ore beds; and gather
all the available data, and so arrange them as to throw the most light
upon the dark and difficult points, and thus make plain the structure
of the whole district. The surveys of the surface are nearly com-
pleted. Maps of certain areas, or ranges of ore, on a larger scale,
may still be essential. But, better than these representations of the
surface, would be a map of the whole underground work. And this
most-to-be-desired end can be secured only through the co-operation
of all the mine owners. A map of this kind, showing the exact rela-
tion of mine to mine, would give us at a glance the whole series of
shoots, pinches, faults, cross slides and other features, and would,
without doubt, suggest the lines and points for further explorations.
Until this aim is reached, an important part of our work is the dis-
semination of such information as will stimulate searches in the proper
location, and prevent others which are altogether hopeless. The
explorer is not only to be guided, but alse to be cautioned against a
waste of capital and energy.

Directions or rules for the guidance of those searching for new beds
of iron ore have been given in previous reports of the Survey. They
do not altogether cover the cases, such as have been referred to above.
And recourse must be had to some economical and qufck mode of
cutting through the strata. For this purpose the diamond drill is
used advantageously. Its employment in New Jersey has been con-
fined to a few localities. Xn the West, particularly in the Marquette
and Menominee iron ore regions of Michigan and Wisconsin, it has
become indispensable and the success attending it has been very great.
At Port Henry, New York, and at other points in the Adirondack
region, this drill is used to ascertain the size and shape of the ore
bodies. Two localities where the diamond drill has been used to
advantage, may be here referred to as illustrations of good work.
The first is at Irondale, Morris county, where three holes were put
down at the east of the Stirling mine outerop. The accompanying
page map of the vein shows the position of the bore holes.

NEW JERSEY GEOLOGICAL SURVEY



151

THE STATE GEOLOGIST.

12008 =N [ IIVag

Bore Hotes.

N
-~

YIAIY HISON

HLIIMETIG D] AF AFAYNS B dVIN ¥V WOY/

"NIdA FIVANOH] NIYW JdO dONY Y

L)

«Bore Hote No 3.

& ON

W
u
g
Q

NEW JERSEY GEOLOGICAL SURVEY




152 ANNUAL REPORT OF

In bore hole No. 1, the depth reached was 338 feet. The ore was
4 feet 7 inches thick. In No. 2, the ore was 15 feet and 6 inches
thick, and the depth 365 feet. These are vertical measurements.
Hole No. 3 is 501 feet deep, but no ore was struck. 'The failure of
No. 3 to strike the ore is explained by the descent of the shoot of the
Stirling to the northeast, beyond No. 3. It ought, however, to have
struck any shoot coming from the southwest, unless there is a broad
pinch here, in which case a much greater depth would be necessary to
strike any shoot below it. The discoveries in holes Nos. 1 and 2,
prove the continuation of the large Stirling, or No. 13 shoot, beyond
the present workings. Additional bore holes are desirable to test the
gap, or break, between the Corwin and the Stirling mines.

The explorations by Mr, Evans, in the Cooper mine at Chester,
bave been referred to on page 93. A vertical section at right
angles to the ore beds is inserted on the opposite page to show the
results of this work.*

The ore having been cut out by the bottom rock coming in its place,
the slope was continued on the dip of the foot wall to a depth of 150
feet; and, as no ore was found, borings were then made as follows:
No. 1 at an angle of 60°; \To 2, 50°, and No. 3, 45°. In. No. 1,
the ore was found 14 feet thlck at a depth of 103 feet. In No, 2, it
was met with at a depth of 82 feet, and it was there 5 feet 7 inches
thick. No. 3 was stopped at about 40 feet down, as the work was then
suspended. These discoveries by the drill are interesting, as they
indicate other shoots of ore below that worked at the surface.

The success which has attended the use of the diamond drill at.
these points is suggestive and instructive. One disadvantage is that
the dip of the strata is not easily made out from the cores, and a bor-
ing might traverse a bed in the plane of its bedding, or at so small an
angle with the dip as to indicate a great thickness of the same bed,
and, if it were ore, give a false impression as to its thickness, But
where the dip is so generally uniform, as it is over wide areas of the
iron ore region, there is little error to anticipate from this source.
And, in piercing stratified rocks, the lamination or parallel arrange-
ment of the minerals should be seen in circles around the cores if the
boring is at right angles to the bedding, as it should be, in order
to expose the most beds. As the dip is generally at angles of 45° to

* The data for this section were kindly furnished by Mr. John D. Evaus, superin--
teadent of the mine.
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60° to the southeast, to do this the boring must be directed to the
northwest at angles of 30° to 45° from the horizon. The use of the
diamond drill is preferably recommended in searches for the con-
tinuation of shoots or ore beds already known and partly opened.
And hence its employment in or about mines in searches for
additional ore, either in the line of the vein or to test the ground on
the sides of the ore.

The cost of boring is so much affected by varying circumstances, as
the variety of rock, the angle of the hole, the supply of water for
steam, as well as the skill of workmen, that no figures can be given.
The range may be stated as from $3.00 to §6.00 per lineal foot. In
exploring for new beds of ore, the drill is not to be recommended, at
least not until searches have been made by means of trenches and test
pits or shafts.

EXPLORATIONS FOR IRON ORE BY THE MAGNETIC NEEDLE.

The magnetic properties of the ore are very marked and are well
known. Specimens taken from near the surface, are in wany cases
good and permanent magnets, And in some places the whole mass
of ore is so highly magnetic as to cause the steel tools used in working
it to become permanent magnets and capable of attracting other pieces
of iron or steel.

The principal portion of the ore, after it is mined, is not perma-
uently magnetic itself, but it is always capable of being attracted by
the magnet, and hence its name of Magnetite. Its properties in this
respect are like those of good, soft wrought iron.

As the ore lies in the earth in great sheets or flattened masses, it is
influenced by the earth’s magnetism just as a mass of iron is when it
is placed in the same direction and with the same inclination. Most
of the beds of magnetite in New Jersey stand on their edges and
inclined downwards at various angles of dip, and the general dirce-
tion of the upper edges is northeast and southwest. They are in
most cases covered by a few feet of earth, or sometimes of rock, and
when a miner’s or a surveyor’s compass is carried over it the needle
is drawn out of its proper direction ; in most places over n bed of ore
the north end is drawe downwards, but in some places on the bed of
ore the south end is attracted. The attraction of ore for the compass-
needle is well known. The explanation and significance of the differ-
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ent attractions need attention and study, and to further this end, as
well as to induce a larger number of persons to engage in investi-
gating this subject and giving it practical application, the following
particulars are given, though most of them have been in former
reports :

I. The instrument used in investigating this subject and in apply-
ing it to the search for iron ores, is the magnetic needle. This needle
is fitted for use in two different ways: first, as in the surveyor’s com-
pass and the mariner’s compass, where the needle, which may be from
one to six inches in length, is carefully balanced on a vertical center-
pin and has a motion from side to side around this pin; second, as in
the dipping-needle and the miner’s compass, in which the needle is
mounted on a horizontal axis so as only to have an up-and-down
motion about its axis. When the magnetic needle is free to move, it
arranges itself so as to stand in a northerly and southerly line, in most
places not exactly north and south, but in New Jersey, at this time, it
points about N, 6° W. and 8. 6° E., which is commonly called the
variation of the needle. And the needle, which iz balanced so as to
stand level before charging with magnetism, will, after it is charged,
if properly placed, stand with its north end inclined downwards at
an angle in this latitude of about 60°. This is called the dip of the
needle.

The two ends of the needle are called its “poles.” The one point-
ing towards the north is the north pole, and the other the south pole.
If either pole is brought near iron filings, or small pieces of iron, or
magnetic iron ore, it attracts them, but if brought near the poles of
another magnet, there is an attraction between the poles of different
kinds and a repulsion between poles of the same kind; that is, a
north pole attracts a south pole and repels another north pole, and
a south pole attracts a north and repels a south pole.

II. When a bar or rod of soft iren lies horizontal with its two ends
pointing east and west, it is attracted by either pole of the magnet,
and has itself no magnetic properties, But if the same rod is stood
up on end, and then tested as to magnetism, it will be found to be
magnetic, and its upper end will attract the north pole of the magnetic
needle, and its lower end the south pole. In other words, it is a
magnet, having its upper end a south pole and its lower end a north
pole. It is, however, only a magnet in consequence of its position,
and will lose all its magnetism the instant it is laid down in an east

NEW JERSEY GEOLOGICAL SURVEY



166 ANNUAL REPORT OF

and west direction ; and if it is again stood up, but upon the opposite
end from that in the first trial, and then tested by the magnetic needle,
the upper end will attract the north pole of the needle and the lower
the south pole.

The magnetic polarity in the iron rod is due to the influence of the
earth’s magnetism, and it is most powerfully developed when the rod
ix in the position naturally taken by the dipping-needle; that is, when
the rod stands with its upper end inclined towards the south, at an
angle of 60° from the horizon. If the rod is not exactly in this posi-
tion, its magnetism is developed in the same way, but not so strongly,
and it is less and less as it approaches the east and west position,
though not all lost until very near that,

The earth’s magnetism produces the same effect on the beds of
magnetic iron ore that it does on the iron rod. The beds of iron ore
which stand in great sheets between the beds of rock, and incline so
that their edges come to the surface, are made magnets. Most of the
beds have their outcropping edges extending along in a northeast and
southwest direction, but pitching underneath the surface towards the
northeast. In all these, when the compass is passed over them, the
north pole of the needle is drawn towards the ore, just as it was
towards the upper end of the iron rod. In passing along over the
bed of ore towards the northeast, the attraction may grow less and
less as the ore descends farther bebeath the surface, until it is too far
down to affect the needle; or else, if the ore comes to an end or an
offset, a north pole is developed in it, and then it attracts the south
pole of the compass, just as the lower end of the iron rod did. This
is called negative attraction. In the thicker beds, which crop out in a
northeast and southwest direction, and which have a southeasterly dip,
while there is positive attraction over the great mass of the ore, there
is negative attraction developed along all its northwestern margin.

The attraction is strongest in those beds which have the stecpest
dip, and which have their strike nearest to a north and south direc-
tion; and in those beds which are nearest to an east and west direction
the attraction is the lightest. The attraction also varies in strength
with the distance from the compass to the surface of the ore, there
being in almost all cases a covering of earth over the ore of from one
to one hundred or more feet, which, of course, lifts the compass to
that extent farther from the ore, and lessens its action in a proportion
much greater than that of these simple numbers,
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To make such examinations accurately, the best and most delicate
compasses should be used, and the whole ground be carefully exam-
ined by both horizontal and dipping needles, before concluding upon
locations for exploring or opening mines, or sinking shafts, or begin-
ning expensive works of any kind. With experience in the use of
the magnetic needle, and a judicious study of its indications, locations
can be made with a good degree of certainty, but in the hands of
unskilled men its indications may be interpreted so as to produce
much disappointment and pecuniary loss.

After the ground to be tested has been carefully surveyed by using
a dip compass, or still better, after a magnetic survey with the dial or
horizontal compass has been made, the quickest and simplest mode of
exploring is by trenching to the rock or strata. The trenches should
run across the belt of attraction, and at right angles to the strike or
course of the rocks and the supposed ore bed, They can be located
at distances of 50 to 200 feet apart, according to circumstances.
From the results or discoveries made by thus uncovering the strata in
sections across their strike, the loeation of the working shafts may be
determined. TIn the iron ore region of New Jersey trial shafts are
generally sunk first, and are located on the center line of the belt of
attraction. Trenching is not common. Those who are familiar with
the working of the miner’s compass by long experience can locate
trial shafts with some degrec of certainty of striking the ore. But
they are often in error, though it be only a few feet, and yet enough
to barely miss the ore bed. In the history of our mines fuilures like
this are not uncommon. South of the glacial drift or terminal mo-
raine, in the southwestern and southern parts of Morris county, in
Hunterdon, and in Warren county south of Hackettstown and Oxford
Furnace, this method of opening the surface is generally practicable.
But north of the moraine line, in the northern parts of Morris and
Warren counties, and in Sussex, Passaic and Bergen counties, the
glacial drift is in places too thick to allow of this mode of explora-
tion, Where the covering of the rocks is.of more recent age, as in
the alluvial deposits of some of the valleys and smaller depressions,
the distance to the rocky substratum may be too great to be reached
in this way,

In any case the outcropping ledges are to be examined and the
course of the bedding to be ascerlained, and also the dip, if possible.
The magnetic iron ore is found in beds conformable to the rock strata,
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unless it occurs in a dike or vein which is of irregular shape, and cuts
across the more common gneissic strata.  This latter mode of ocecur-
rence is more rare, and generally of no economic importance. It may
be recognized by the absence of any signs of bedding and without
division into layers. The beds of ore come to the surface or crop out
under the overlying earth generally, and hence the searches should be
directed to finding these outcrops. Where the shoots are covered by
cap-rocks, the outcropping end of the shoot (or, as it iz sometimes
termed, the fail of the shoot,) is not so easily discovered, and a trench
or trial shaft might pierce the cap-rock, yet fail to reach the ore. But
the attraction must guide to this peint, and trial shafts should not be
driven into the solid rock unless there is positive proof of ore under-
neath it. As a rule, shafting in rock is the most expensive and the
least successful mode of exploring. Failures without number result
from a neglect of this caution. The small capital of the prospector
is soon wasted. Whether at the surface or in the mine, a good rule
is not to get far away from the ore, but follow it.

Nore.—The dip compass made by W. & L. E. Gurley, of Troy,
N. Y., was first made by them specially for our work, and is a good
instrument.  Small compasses, with horizontal needles, of many
different patterns, are in use; but that with a sun-dial upon it is
fitted for doing the best work, as with the sun shining, and a good
time-piece, the north and south line can be found, however much the
needle may be disturbed by local attraction.
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VIIIL,
DRAINAGE.

—_—

The drainage of the Great Meadows, on the Pequest, in Warren
county, continues to show its efficiency. The deepened channel carries
off all the waters of ordinary rains within its banks, and the slight
overflows which have been noticed, after one or two extraordinary
rains, have quickly subsided without injury. The owners of this
former swamp land are gradually bringing it under cultivation, and
wherever it is cropped, it shows a decided superiority to any of the
surrounding high grounds. The salubrity of the whole country in
and around the meadows is unquestioned; and the autumnal and
miasmatic diseases, formerly so much dreaded, have disappeared.

‘he plans for the drainage of the drowned lands on the Wallkill,
and the flowed lands on the Passaic, which were prepared and pub-
lished in the annual reports of the State Geologist for the years 1869,
1870 and 1871, have not yet been put in course of execution.* The
drainage of the lands is of great public importance, both for increasing
their value and productiveness, and for the sanitary benefits it would
bring to the near inhabitants and to the State. It is hoped that
means will soon be found for improving them by drainage, as well as
to abate the public nuisance which they are in their present condition.

*The drowned lands are all represented on shest No. 4 of the new topographical
maps of the Geological SBurvey. This shest covers the whole tract to the outlet
canal, The course of the Wallkill, the surrounding hills and mountains, and the
olevations above ocean level, are shown by it. In that part of the tract which isin
New Jorsey, the upland islands, the wooded porticus, the grassy lands, and the wei .
meadows, are indicated.
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[X.
WATER-SUPPLY.

There is no other subject connected with our natural resources and
products upon which the Geological Survey is so often consulted ns
apon that of the supply of pure and wholesome water. The fear of
injury to health from the use of well-water, which may be con-
taminated by undergound drainage from sinks, cesspools and surface
filth, is very general, and most persons are helpless to counteract or
even to detect the pollution. The requirements of modern life, too,
call for a more abundant and convenient supply of water than is
usually to be obtained from shallow wells, or at moderate cost of
labor or money from cisterns.

To the numerous letters received, we have returned answers which
we judged applicable to the cases; and we have made some examina-
tions of water from wells. The suggestions in last year’s report, in
regard to getting a supply of pure water for our seaside resorts from
artesian wells, has been successfully followed out, and flowing wells
are now in action at Ocean Grove and Asbury Park, and many more
are projected, There is good reason to think that these wells will
supply an abundance of water good for all household use, and
abrolutely free from any suspicion of surface contamination. The
particulars of the wells bored have been given in the earlier part of
this report, pp. 15-21.

The demand for a supply of better water for the larger cities and
towns in our State led the legislature to authorize the appointment of
a commission to examine and report upon the squrees from which such
supplies can be collected and drawn. The commission was appointed,
and has done a great deal of work in collecting and preparing material
for the purpose of supplying the needed information in definite and
practical form, A report from them is to be expected this winter,
and it is to be hoped that their plans will-—some of them-—meet the
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hearty endorsement and support of the people most deeply interested.
The officers of the SurveyJhave¥been glad to furnish such geological
information as would help in settling the questions they have had
under consideration. And it has given us great satisfaction to see
that our topographical surveys and maps have been sufficient to
furnish the basis for their work, to save them a great deal of time and
labor, and to enable them to accomplish in a single season what would
otherwise have been entirely beyond the méans provided for them.

During the year the cities of Orange and East Orange have com-
pleted the construction of public water~works in a satisfactory manner,
and are enjoying the benefits of an abundant supply of good water.

The locations for the collection and storage of water within our
State are sufficient for all the demands of the largest population ; but
there is need for constant watchfulness to keep the streams free from
pollution, and to preserve the water for its most important use, that of
the household.

11
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X.
MISCELLANEOUS.

—_—

L]

NATIVE IRON,*

Native iron has been found in small quantities both in the shale and
the earth, in Raritan township, Middlesex county, about three miles
east of New Brunswick, and one mile southeast of the village of Pis-
cataway.

In the summer of 1882, an attempt was made to deepen the well
on the Van Horn farm by boring. The shale was reached at the
depth of 21 feet, and continued in it for the whole depth bored, which
was 74 feet. There was not much water found, but at the depth of
H0 feet it was observed that when the drill was raised from the well
there were numerous particles and small grains of iron adhering to
the lower end of it. This attracted the attention of Mr. James F.
Hotchkiss, of Plainfield, and the boring was continued further at his

* Native iron has heen found st comparatively few points in the earth's surface,
A very full description of undisputed localities or occurrences is in Poggendorf's
Annalen der Chomis, Vol. LXXXVIIIL, page 145, by J. . Borneman, in an article
entitled Native Iron from Keuper, at Mihlhausen, in Thuringia.

At this place the iron was found in the centar, or as kernels in small spheroidal
masges, or balls whose outer shell consisted of magnetite and limonite or of pyrite in
part. These balls occor in a coaly layer whirh is termed Kohlenletten, and which is
forailiferous also, carrying abundant remains of plants. Over it is a clayey sandstone
containing calamites' remains, Its thickness is from six to nine inches. The largest
of these iron balls weighed 40 grammes, A chemical examination of the iron failed
to discuver any nickel or cobalt. The metallic portion was of irregular shape, enclosed
within the black, magnetic hull, The outer crust waa partly limonite,

The metallic iron found at Kamsadorf, in Thuringia, showed on analysis 82,56 per
cent. of iron, and 6.0 per cent. lead and 1.5 per cent. copper. It weighed 12 ounces
and was associated with magnetite.

Native iron oxista in small plater and tabular shapes in the platinum and gold sands
of the Urals in Siberia and in South America. These are of steel gray color and con-
eist of metallic iron, 86.33; platinum, 8.15, and insoluble 4.50 parta,
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expense and for the purpose of seeing whether it could not be found
in larger quantity by boring to greater depth. The boring was con-
tinued on to a depth of 74 feet, but without any increase in the quan-
tity of iron being found.

Mr. Hotchkiss carried some of the iron to Dr, Thomas B. Stillman,
of New York, who analyzed it and made the following report, viz.:

“Tron (Metallic). . iirviieerenceceenroaseneere. 76,12 per cent.
Phosphorus ... i e 0.27 i
Sulphur ¢
Silica....eene. . “
Titanic ACIm. v iiiiieeires crctiven s e 021 “

“The above analysis was made upon the unwashed sample. The
pure deposit might run 80 per cent, in iron.” .

The iron was only obtained in small quantities, probably but a few
ounces in all. On trying the surface earth about the farm, Mr,
Hotehkiss found that a magnet would take out from it iron of the
same kind with that got by boring.

We have visited the well repeatedly and have tested the earth and
picked particles of iron from it by the use of a magnet, so that we are
satisfied there is no mistake or deception in the case. 'We have before
this found metallic iron, in fine particles, in our trap-rocks, as men-
tioned in our Annual Report for 1874, page 56, but had not suspected
its presence in our red shale, which is a sedimentary rock of the Tri-
assic age, and the soil which is upon it is one of disintegration and
not a drift soil.

In Bischof’s Chemieal Geology, Vol. ITI., page 538, it is said that
“ Haurmann and Karsten mention many instances of the oceurrence
of metallic iron in sedimentary rocks, under eircumstances which indi-
cate it origin by reduction of iron compounds by organic substance.”
No explanation for the occurrence of the iron here is apparent as yet.
There are a few of the grains which are as large as pin-heads, but
most of them are smaller and much is in fine dust. Some of those
brought up by the drill are but little oxidized on the surface, while
those found in the soil are rusted on the surface, and frequently are so
completely oxidized as to leave but a small portion of metallic iron in
the middle of the rusted grains. The metal flattens under the ham-
mer and gives unmistakable evidence that it is a metal and not a
metallic oxide.
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Dr. P. T. Austen, of Rutgers College, is engaged upon a second
analysis of the metal. He has not yet completed it, though he reports
that he has found a little copper in it. The subject is an interesting
one, and though not of any economical importance it suggests inqui-
ries and investigations quite new and different from those heretofore
made.

COPPER ORES.

In the annual report for 1881, mention was made of the renewal
of work at the old Bridgewater copper mine, near Somerville, in
Somerset county. This mine had become the property of A, IT.
Hovey, Esq., of that place, and he had driven in tunnels immediately
under the trap-rock of the First ridge of the Watchung mountains,
and had found a fine show of rich ore, yielding 15 per cent. of
metallic copper. Since that time Mr. Hovey has made further
explorations, by driving a tunnel directly in under the trap-rock of
the mountain, a distance of 228 feet, and cutting side drifts off from
the main one to the extent of 240 feet, so that these exploring galleries
together have a linear extent of 468 feet. In all these the bed of
sandstone next the trap-rock, for a thickness of from 1} to 2} feet,
was rich in copper. The galleries are about five feet wide, and the
ore which has been taken from them is mostly piled upon the dumps,
and is roughly estimated at 250 tons. A sample of the ore, made up
from pieces taken from the ends of all the galleries opened, was
assayed, and found to contain 19 per cent. of copper and 6 ounces of
silver to the ton of ore.

This is the most extended and promising opening that has been
made upon the copper-bearing rocks of this vicinity. The oceurrence
of copper in its metallic form and as oxide and carbonate, in the
triassic rocks, has been noticed from the earliest settlement of the
country. Sometimes the copper is found in the red sandstones and
shales where no trap-rock is known to be near it, but in most cases.
the copper ore is in the sandstone immediately in contact with the
trap. And it is probable that in the cases where the ore appears in
sandstone and no trap is visible, that the latter rock is not far beneath.

The ores of copper have been found along the First mountain, at
the meeting of the trap and sandstone, all the way from near Plucka-
min to Chimney Rock, and on to the gap in the mountain back of'
Plainfield. They are seen both in the underlying and overlying
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sandstones and shales; but from the structure of the rocks, they have
been more easily uncovered and tested, on the westerly and south-
western face of the mountain, where the underlying sandstone meets
the trap.

The position of the trap, as an igneous rock intruded between the
layers of sandstone, and constituting a great sheet of peculiar rock,
along which copper ores are found on both its under and upper faccs,
is easily understood and remembered. And it gives direction and
encouragement to pursue a more systematic method in exploring for
these ores, and for mining them when proper explorations have been
made,

The numerous unsuccessful attempts which have been made to mine
and work these triassic copper ores, have led to a great distrust of their
value, But the fine exposure of ore in this new opening, the better
understanding of the geological origin and structure of the rocks
bearing the ore, the improved methods used in smelting ores, and the
enormous amount of such ores which can be obtained, all give encour-
agement to renew the efforts to mine and work them profitably.

The section shown on the preceding page, across the First mountain,
Washington Valley, and on to the Second mountain, shows the sand-
stones and trap-rocks in their relation to each other. The section
begins 3} miles north of Somerville, and extends northeast for 1}
miles. The scale of the section is 1,200 feet to 1 inch. The workings
for copper ore have been driven in only 228 fect, but thus far the
under surface of the trap follows the bedding of the sandstone, with
a dip of 11°, and as the overlying sandstone on the northeast slope of
the mountain follows down at the same angle of dip, and is charged
with topper ore in the same way quite to foot of the mountain, it
seeras probable that this intrusive sheet of trap, with its accompanying
copper ores, continues its regular course between the beds of sandstone
for the whole breadth of the mountain, and perhaps much farther,
underneath the sandstones of the valley and the Second mountain.

The copper mines at Belleville, at Flemington, at Griggstown and
at New Brunswick, have all shown fine specimens of copper ore, but
they are not now worked. With the accumulation of capital, the
greater skill in mining and metallurgy, the better understanding of
the geological associations of the ores, and the unequalled location of
the mines for labor, fuel and markets, attention may fairly be called
to their claims.
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ZINC ORE.

A new locality of zinc ore has been discovered during the year, on
the Raub farm, between Buttzville and Oxford, in Warren county.
It was opened by Messrs. Hartpence, of Buttzville, and the property
has been leased by them and A. J. Swayze, of Hope. The ore was
discovered in a thin vein in a ledge of white crystalline limestone, at
the north side of the Oxford road, and southwest of the Raub farm
house. A test pit is being sunk on the outcrop. The size of the
vein and its relations to the limestone strata had not been ascertained
at last reports from the lessees, This rock dips to the northwest.
The zinc ore is apparently secattered through the rock, and it may not
be limited to a single layer or stratum. The ore is a fine crystalline
black blende. Specimens have been received at the Survey office, but
no assays or analyses have been made of them. Zinc blende in lime-
stone was opened on this farm a few rods southeast of this locality in
18756.*

GRAPHITE, PLUMBAGO, BLACK LEAD.

The localities where this mineral occurs in quantity in the State
have been described in previous reports.t The only locality which
has been developed to any extent is that near Bloomingdale. It 1is
owned by the Bloomingdale Graphite Company (M. J. Ryerson &
Sons), H. J. Dreher, Superintendent,

The old mine was re-opened in the season of 1882 and about 300
tons of lead taken out, mainly from a drift started from the shaft 30
feet down and running in a northeast course. The thickness of the
graphitic beds was found to be at least 16 feet, though no walls were
reached. The present surface work is north of the old shaft, a few
yards, where the beds were supposed to be near the surface. The
mine was 6O feet deep. '

The large stock of material thrown out by the old company, with
that raised last season by the present operators, has sufficed for the
works since they have been going. The works are southeast of the
mine, about 300 yards, and near a small stream. The old pond is
used as a storage reservoir; a new dam lower down and near the

* Annual Report, 1875, page 36.
+ Anneal Report, 1879,.pages 163-1566; Annual Report, 1880, page 178.
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works gives 40 feet fall. But the motive power is mainly supplied
from a large steam engine. The ore is broken, crushed and then sepa-
rated into the various grades, according to its fineness and purity, for
electrotypers’ use, for lubricating, for crucibles, founders’ facings, stove
polish and pencils. The present capacity is about 1,000 pounds a day,
and a ready market takes the manufactured article at good prices.

The great extent of the graphite in the gneissic strata at this
locality, the convenient arrangements for working up the raw mate-
rial, the nearness to railroad and the superior quality of the product
form the basis of this new enterprise, and give promise of a rapid
development into a large industry.

Another graphite opening, which has not been described in any
of the preceding Survey Reports, is near Pottersville, on the farm of
C. Fisher. It is in a side hill, a quarter of a mile west of Fisher’s
house, and south of the road leading to Fairmount Church from
Pottersville. The place was opened three years ago by Jacob Castner
and E. Potter, who set up some machinery for separating it, but the
place was soon abandoned. A shallow cut near the brook shows a
graphitic gneiss and a coarse crystalline rock in which the graphite is
a constituent. No determinations of the percentage were made.

MASTODON BONES.

The bones of a half-grown mastodon were dug up last summer
about 300 feet southwest from the depot, at Corona, Bergen county,
by Mr. David Essex. They were in black earth, and two or three
feet beneath the surface. The bones were very much decayed, so that
but few of them could be recognized. There was a piece of a tusk
four or five inches long and two inches in diameter, and some broken
teeth, which were much worn, and the crowns of_some others which,
probably, had never developed roots, and were still in the body of the
Jaws when the animal died. These crowns of teeth, which were in
the most perfect preservation, were three and a half inches long, three
inches wide and about one and a half inches high.

DEEP BORINGS IN EARTH.

The accumulations of glacial and of modified drift in the northern
part of the Stale have covered the surface irregularly and obscured
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the underlying rocks in the most perplexing manner, in the valleys
of the Wanaque and the Ramapo rivers, where the surface is now
plain and the earth gravelly or alluvial. Some borings have been made
in the Wanaque valley during the past season to ascertain the depth
of the gravelly and earthy deposits by L. B. Ward, Esq., of the
State Water Commission.

Boring No. 1 “was sunk in the Post’s brook outlet, in low ground,
a short distance west of the wagon road to Wanaque; depth to (sup-
posed) ledge, 116 feet; elevation to rock ledge above tide, 91 feet.
The material penetrated for about 80 feet, beginning at the surface of
the ground, was a loose, permeable sand, mixed with more or less
small gravel, permitting the free passage of water. Below that level
was a bed of very close, fine sand, constituting an apparently retentive
bed. At the bottom of this, and immediately overlying the rock,
was a layer two feet thick of fine gravel”

Boring No. 2 “was sunk along side the Wanaque river in the
narrowest part of the pass between the hills. The rock was found at
99 feet; elevation of this rock above tide is 145 feet. This boring
penetrated only loose, gravelly material.”

Boring No. 3 “is incomplete. It has been carried down 75 feet
through material similar to that of No. 1 at corresponding depth,
“This boring is situated about half a mile north of No. 1, and in the
same relative position as to the Wanaque road as the latter.”

“There is a close correspondence between the depth of gravel
deposit overlying the rock in the main outlet of the Wanaque valley
at boring No. 1 (116 feet) and that observed in the boring made in
18656, on John Garrison’s farm in the Ramapo valley, when rock
was reached 117 feet below the surface of the meadow, boring through
4 bed of gravel to that depth.”

A boring made on Bedloe’s island, in the examination of the
foundation for the Bartholdi statue, failed to find rock at a depth of
50 feet from the surface. The material passed through for the first 15
feet was finc sand ; the remaining 85 feet was hard, compact gravel,
with some bowlders, as reported by Alex. C. Chenewith, C.E., under
whose direction the work of clearing the foundation was done. The
gneissic rock, so abundant in New York city, makes its appearance on
the west bank of the Hudson, in Jersey City, and undoubtedly makes
the west bank of the river channel down to Robbins’ reef, but it must
be somewhat below the bottom of this boring on Bedloe’s island.
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XL
STATISTICS.

——————

TRON ORE.

The aggregate tonnage of iron ore over the several lines of trans-
portation which cross the Highlands, from stations in the iron-ore
district, amounted, in 1883, to 498,293 gross tons. The total amount
reported last year over the same lines was 897,183 tons. If to these
figures the amounts received at the furnaces direct by teams, and
which are not included in any of the returns of the transportation
lines, be added, the total amounts are:

T 188 i cireiemrer s re e cr e a s seietsianratasissas 932,762 tons.
L8BBc vreveann seaenrens e ss et sas s e sanenen e e 521,416
A dCCTEASE Ofireraeirers coreiee covrreen sevessnebineerans .. 411,346

This decrease is equivalent to 44 per cent. or nearly one-half from
the total for last year (1882). Comparing with the reports for 1881,
1880 and 1879, there is a decline nearly to the standard of production
of 1879, when the reported aggregate was 488,028 tons.

ZINC ORES.

The tonnage of zinec ore over the lines which carry the product of
the zine mines of Sussex county, to the furnaces using them, amounted,
in 1883, to 56,085 tons.*

CLAYS.

The following statistics of clays, mined in the State for the year
ending July 31st, 1883, have been kindly furnished by the Bureau of
Statistics, throngh Hon. James Bishop, Chief of that Bureau, viz.:

——

*# Statistics of zinc ores carried by the Delaware, Lackawannn and Western, the New
York, Susquebanna and Western, and the Lehigh and Hudson Railroads.
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Fire-brick clay.. c..coeevnrecencnnnnrnn. 273,000 tons = §1,056,000
Fire sand. ... 69,000 ¢ = 69,000
Foundry clay..cconiiecnecinniiiiiicnnnnne 20,000 ¢ = 39,000
Paper clay...ccvervrininiinnnir e, 1000 " = 10,000
White-ware elay...cieecrvreireiinennnn 11,300 * = 79,100
Stone-ware elay...coceeeviviiierninennnne 18,000 * = 54,000
Drain-pipe ¢lay....cumeerns rovervrenenens 100,000 ¢ = 175,000
Terra-cotta clay....coreineiiirnierionnnes 8,000 ¢ = 24,000

500,300 “ = 81,502,100

Moulding sand.. oo iviiiinann e, 22,700 % = 34,000
Red-brick clay...oooiniiiiiininrnnnninns 559,200 ¢ = 669,000
TS P e 1,082,200 4 = $2,205,100

According to these returns the business of mining fire-clays and other
crude materials of a refractory nature is steadily increasing in extent
and in value,

BRICKS.
°

The statistics of brick also are from Hon, James Bishop, Chief of
the Bureau of Statistics.

Hackensack River yards.....coccvvriereriiniriincrinierens 31,500,000
Ruaritan and South River yards....c.coecoiiinervneeeernens £4,000,000
Raritan Bay and Matavan Creek yards..........ccoevveee 18,000,000
Trenton and Kinkora yards {including 9,000,000

pressed bricks)... .o i 52,900,000
Delaware River (Pea Shore)...ccccoeceieciiriivninianeeenns 8,000,000
Scattering yards, Camden and South Jersey*.......... 6,000,000
Yards elsewhere in State (estimated)........veeeeeerrnn. 6,000,000

Totaliieeeraire s it e 186,400,000

The product is valued at $1,480,700.

These figures show a large increase over the total returns received
at the Survey office, for the years 1881 and 1882.

Eight fire-brick establishments report a total production of
20,600,000 fire-brick.

LIME.

The manufacture of pure lime, for building and manufacturing pur-
poses, from the white, crystalline limestones of Sussex county, is car-

* Estimate of Mr. Augustus Reeve, of Camden,
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ried on near Hamburgh, by two firms, viz., Sayre & Vanderhoof, who
have their kilns at the side of the railroad south of the village, and
by the Hamburgh Lime Company; and at McAfee Valley, by the
White Rock Lime and Cement Company. The total product of these
companies, in 1883, amounted to 121,000 barrels, besides what is sold
for agricultural uses. The demand for these limes is increasing, neces-
sitating the erection of two additional kilns at McAfee Valley and
giving full employment to the kilns at Hamburgh, All of the kilns
are of improved pattern and have firechambers separate from the
kiln-shaft, and all use wood. The greater part of the product is
shipped to Jersey City and New York, where it competes with the
best lime from Glens Falls and the Hudson river valley.
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XIL
PUBLICATIONS OF THE SURVEY.

—

The ANNUAL REPORTS OF THE SraTe GEOLOGIST are printed as
part of the legislative documents of the State. They are largely
distributed by the members of the Legislature. Extra copies are
distributed by the members of the Board of Managers, and the State
Greologist also distributes copies to libraries, institutions of learning,
and, as far as possible, to persons interested in such work. A list is
kept of those to whom distribution is made regnlarly. Most of the
extra copies of the reports of preceding years ure all distributed.

The ReporT oF THE FIRE AND Porrers’ CLays oF NEW JER-
sEY, with a map of the clay district of Middlesex county, published
in 1878, has been very widely distributed. There are copies still on
hand for distribution.

A PRELIMINARY CATALOGUE OF THE FLORA OF NEW JERSEY,
prepared by N. L. Britton, Ph.D., was printed in 1881, and dis-
tributed to botanists for their remarks, corrections and additions. A
great many of the plants have been noticed in only a single place in
the State. By the circulation of this catalogue among botanists, it is
hoped that many new localities of rare plants will be discovered, and
the list thoroughly revised. The catalogues are to be returned after
two or more seasons, and the notes in them used in making out a more
perfect eatalogue, for general circulation throughout the State. Only
600 copies were printed, and these have already been placed in the
hands of working botanists, and much has already been accomplished
in its revision. The work commends itself to all lovers of botanical
science, and we are promised their hearty co-operation in completing
the revised edition.

A ToroararHICAL MaP oF A PART oF NORTHERN NEW JER-
SEY, on a scale of one mile to an inch, is printed, and has been dis--
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tributed to some extent. In addition to the delineation of boundaries,
streams, roads and geographical matter, it has on it contour lines of
level, so that the elevations of the surface above mean-tide are accu-
rately marked on all parts of it. This map has been very generally
approved, and is in demand for laying out drains, ditches, water-works,
roads and railroads, and for selection of building-sites, and as a study
for drives, bicycle excursions, etc.

Sueers Nos. 3 AND 4 oF THE ToPOGRAPHICAL MaPr oF NEW
JERSEY, as referred to on pages 11 and 12 of this report, will be
printed and ready for distribution about April 1st, 1884.

GEoLoGICAL MAP oF NEw JERSEY. Scale, six miles to an inch.
The improvements going forward in the State call for a revision of
our map very often. The one which was printed with the annual
report of 1882, and was corrected up to that date, had some correc-
tions in railroads, some minor improvements in the geological coloring,
and much was added in new places along the sea-shore, and the life-
saving stations were all located.

The results of the Survey are intended for the benefit of the citizens
of the State, and the Board of Managers have charge of and direct
the distributions of its collections, reports and maps. The addresses
of the members of the Board are given on page 3 of this report, and
application made for publications to them, or through them to the
State Geologist, will be received and given due attention.
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XIIL
EXPENSES.

The expenses of the Survey are kept strictly within the annual
appropriation of $8,000, and all bills and liabilities incurred up to
date are paid in full.
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XIV.
PERSONS EMPLOYED.

—

My own time has been occupied with the business of the Survey,
providing the men and means for carrying forward the work steadily
and efficiently. I have been much interested in helping to carry
forward various works for turning geological science to its practical
and useful applications.

Prof. Joan C. Smock, Assistant Geologist, has been engaged
specially in a review of our iron mines and mining industries, as is
shown in this report. He is also engaged in collecting the materials
necessary for the completion of the geology to accompany the new
topographical maps now being prepared.

In consequence of the pressing need for Topographical Surveys and
maps upon which to properly locate and describe the geology, and
the limited funds at our disposal, it has been thought proper to spend
all that could be saved of the appropriation on the Topography. And
neither Professor Smock nor myself have drawn pay for full service,
but have found partial occupation in other scientific work.

C. CLarksoN VERMEULE, C.E., assistant in charge of the Topo-
graphical Survey, has been pressing his work forward steadily through
the entire year.

PeTer D. StTaaTs, A.M.,, assistant to Mr. Vermeule, has been
engaged, principally, in surveying and mapping roads during the
entire year. '

FrEp. W. BeENNETT, B.S,, assistant to Mr. Vermenle, has been
engaged in leveling and sketching for Topography during nine
months.

Puirre H, BeEvier, B.S,, assistant to Mr. Vermeule, has been
engaged in leveling and sketching for Topography during six months
of the year.

Geo. HrLy, C.E., assistant to Mr. Vermeule, has been engaged in
leveling and sketching for Topography during six months of the year.
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Cyrus W. F. Sprout, student Rutgers Scientific School, has been
engaged in leveling and sketching for Topography during nine months
of the year.

Jonx G. Tart, student Rutgers Scientific School, rodman, fifteen
weeks, .

War. L. HavxEs, student Rutgers Scientific School, rodman, ten
weeks. '

CHARLES DESHLER, student Rutgers Scientific School, rodman,
seven weeks.

ArtHUR C. PAYNE, student Rutgers Scientific School, rodman,
seven weeks,

FrANK VAN BRACKLE, student Rutgers Scientific School, rodman,
seven weeks.

W, F. MARVINE, rodman, ten weeks,

In the chemical department no chemist has been steadily employed,
but needed chemical investigations have been made by F. A. Wilber,
M.S., Assistant Professor of Chemistry in Rutgers Scientific School.

Prof. J. 8. Newberry, of Columbia College, New York City, has
nearly completed his monograph of the fossil fishes of our Triassic
sandstone, and it will soon be ready for publication, with fult descrip-
tions and drawings. :

Prof. R. P. Whitfield, of the American Muscum of Natural His-
tory, is making progress with his work of figuring and describing
the invertebrate fossils of the Cretaceous formations of New Jersey.
Oune hundred and eighty species are deseribed; four hundred and
ninety-six figures are drawn and ready for the engraver.

Dr. N. L. Britton is still engaged in revising, correcting and
improving the Catalogue of Plants of New Jerscy, and it is expected
that he will soon bave entered upon the list very nearly all the plants

growing in the State.
12
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XV.
WORK TO BE DONE.

PLLAX FOR THE COMING YEAR.

The work of the Survey is now mainly directed to perfecting and
arranging materials for publication. The essential and important
part of this is to have accurate and reliable maps upon which to
delineate the various results which have been attained, For this
purpose the Topographical Surveys will be prosecuted with all the
dispatch the means at our disposal will allow.

The Topographical Maps, Sheets Nos. 3 and 4 of the series, shown
on map facing page 11, are now done. Sheet No. 7 is all engraved;
Sheet No. 2 is drawn and ready for the engraver; Sheet No. 16 is
ncarly all drawn, and will soon be put in the hands of the engraver.
The surveys for Sheets Nos. 6 and 17 are well advanced, and will be
completed the coming summer. The surveys for Sheets Nos. 9 and
13 will next be taken up, and, if possible, be completed the coming
summer,

Questions connected with the economic uses of geological and
natural products are continually arising, and we give to them as
much attention as possible at the time they are brought up. And
geological notes are being collected and made ready for use whenever
a final report shall be prepared.

The larger part of the Invertebrate Fossils of the Cretaceous
Formation are described and drawn, and the lithographer is at work
drawing them on stone, and a considerable portion of them will be
printed in the course of the year,

The catalogue of the plants of the State is going forward, and we
are plad to report that several hundred amateurs are helping to fill
out and perfect it.
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