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Cleveland Ironstone.
Outline Of

The Main Or Thick Stratified Bed,
Its Discovery, Application, And Results, In Connection
With The Iron-Works In The North Of England.
By Mr. John Marley.
To the members of this Institute, this ironstone cannot but be an interesting
subject, whether they be mining engineers, coal owners, iron masters, or simply a part
of the public personally disinterested, as I believe that nothing has been discovered,
within the last twenty years, having so direct an influence on the landed, railway, and
mineral wealth, in the North of England, on the South Durham coal field, and on the
iron trade generally, as the discovery and application of this large ironstone district.
I suppose it may now be taken as an admitted fact, that the prosperity or
depression of the iron and coal trades regulates, in a very material degree, the
prosperity or depression of nearly all other commercial pursuits in the same locality.
Having been early connected with the development of the northern part of this
district, I have agreed to put the most material facts in connection therewith on record,
on the assumption that the same may be useful in preserving an account of the early
proceedings, (as it is anticipated it will become one of the most important iron
districts of the kingdom), and, at the same time, be laying before the members of this
Institute a correct account of the discovery and application of this ironstone, more
especially as connected with the northern part thereof; and in doing so, I shall
principally confine myself to a general outline, leaving the details of the respective
special districts to be dealt with by others in future papers. Therefore, before entering
upon the more immediate subject of this paper, it may be well to draw attention to the
iron-works in the northern counties prior to the discovery, and to the application
thereof, in the north part of Cleveland, as the requirements of the iron-works then in
existence had a most influential bearing on the same. A general map, showing the
relative position of the iron-works in the north, with the various coal, limestone, and
ironstone districts, is herewith given, see Map No. 1.
1st. The Lemington Iron-works. — Belonging to the Tyne Iron Company, are the
oldest smelting works in the North of England (of modern times). These works,
consisting of two furnaces, were erected about the year 1800, for the purpose of
smelting ironstone to be got from the coal measures in the neighbourhood of
Walbottle, Elswick, and adjoining places on the river Tyne.

They had not been many years in existence before the local ironstone supply was
found inadequate, and the partners, in looking for an extraneous supply, began to use,
and have for upwards of fifty years continued to use (with Scotch and other ores),
ironstone from the Yorkshire coast, being the clay ironstone nodules collected from
the beach at various places, beginning with Redcar on the north and ending with the
Old Peak on the south, but, in so doing, I have no doubt they got many blocks of this
main stratified bed, which had fallen off the cliffs, particularly in collecting nodules at
Kettleness, where part of this seam forms the beach, so that, in all probability, these
works were not only the first erected, but also the first to use (although unknowingly),
this bed of ironstone. Indeed some blocks, seen at these works, have been since
recognised by parties as being from this bed. A Mr. Wilson, one of the former
partners of these works, is, I believe, entitled to some credit for early recognizing this
regular stratified bed on the coast. The first shipment to these works of this bed of
ironstone, as such, was in the months of March and May, 1837, from the Whitby
Stone Company.
2nd. Birtley Iron-works. — These works, consisting of three furnaces, and
belonging to the Birtley Iron Company, were erected about the year 1827 or 1828, and
were intended for the smelting of local ironstone, to be got from the coal measures at
Ouston, Birtley, and in the immediate district. About the time of the erection of these
works, Mr. Benjamin Thompson, then the managing partner of this Company, sent a
Mr. Jos. Bewick, sen., of Hylton, near Sunderland, to examine the Yorkshire coast
from the Tees to Flambro' Head, with the view of procuring an extraneous supply (in
addition to the Scotch stone), as a mixing stone, and which examination he made
about 1827 or 1828, and completed two surveys thereof us well as examined portions
of the interior of the country, but from the nature of beach shipping, and want of
railway communication, they were deterred from any further proceedings at that time.
However, in May, 1833, the Act for the Whitby and Pickering Railway received the
royal assent, and the consequent making of that railway caused this ironstone to be
again looked after, and thus it was that on the 18th of May, 1836, a trial cargo of fiftyfive tons (of 22½ cwts. each ton), of this ironstone was seat from Grosmont, six miles
south-west of Whitby, by the Whitby Stone Company, and brought to these furnaces,
and thus these iron-works were the first to have, knowingly, used this ironstone,
although they did not get a second cargo until the 30th May, 1837 viz., of 128 tons of
22½ cwts. each.
3rd. Ridsdale Iron-works. — Although these works have, as yet, never been in
connection with the Cleveland district, yet, as they may now possibly become so,
from the increased railway facilities, I think it better to include them in this paper.
They were erected by parties in connection with, or at one time forming part of; the
Derwent Iron Company, about tine year 1835, and afterwards belonged to Messrs.
Forster & Co., and are situated on the North Tyne. They consisted of two furnaces,
and were intended for clay ironstone, to be got from the carboniferous limestone
measures. But, although making good iron, they were, from their isolated position,
heavy cost of transit by carts, in addition to the cost of the local raw material,
completely debarred from getting other ores to them, or their own manufactured
produce away, except at great expense, and hence were laid in at considerable
sacrifice. But, shortly, the Border Counties Railway will give facilities of transit to
and from, in consequence of which it is possible these works may again be proceeded
with, as both hematite and other extraneous ores may then be got to the place by rail.

4th. Hareshaw Iron-works. — The same remarks apply to these works as to the
Ridsdale. They consist of three furnaces, and were erected about 1836. They were
also originally begun by the same parties as the Ridsdale, and afterwards belonged to
Messrs. Woods, Parker, & Co.
5th. Wylam Iron-works. — These works were first erected by Mr. Ben.
Thompson, about the year 1835 or 1836, and primarily intended for the smelting of
coal measures ironstone, but, although only one furnace, it was found that the local
supply was inadequate, even with occasional cargoes of Scotch ironstone. Now, as
previously named, this ironstone, i.e., the main Cleveland bed, was first examined by
Mr. J. Bewick, sen., in 1827 or 1828. He was, in consequence, again sent by Mr.
Thompson in 1838, and in which year he began at Kettleness, on the coast, where part
of this bed of ironstone forms the beach, and shipped ironstone for these works from
thence, and in the following year, viz. 1839, they, in addition, got ironstone from Mrs.
Clark, at Grosmont, (Mrs. Clark's mines being wrought then, and now, under the
management of Mr. Bewick, jun.) After these works had been out of blast for a short
time they were taken by the present firm of Messrs. Bell Brothers, about the year
1844.
6th. Consett Iron-works. — Consist of seven blast furnaces belonging to the
Derwent Iron Company, and were erected about the year 1839 or 1840, for the
smelting of local coal measures ironstone. An extraneous supply had to be sought-for
these furnaces, from the carboniferous limestone measures, on both the rivers Wear
and Tyne, as also partially from Whitby, but they depended principally on the local
supply until 1851, i.e., after the opening out of this ironstone in the north part of
Cleveland.
7th. Walker Iron-works. — These iron-works, situate on the Tyne, and belonging
to Messrs. Losh, Wilson, & Bell, originally consisted of only one furnace, being the
first blast furnace that was specially erected for this bed of ironstone (in connection
with Scotch, and other ores, for mixing), viz., about the year 1842 or 1843, and which
ironstone was purchased from the aforesaid mines belonging to Mrs. Clark, in the
Whitby district, the first cargo being sent in June or July, 1843, since which time these
works have been increased by one extra furnace, built for the Whitby district
ironstone in 1844, and by other three for the north part of Cleveland, about 1852,
making now a total of five furnaces.
8th. Stanhope Iron-works. — These works, consisting of one furnace, were first
begun in 1842 by Messrs. Willis and Rippon, but never by them finished, they were
afterwards taken by C. Attwood, Esq., for the Weardale Iron Company, in 1844, and
put into blast in 1845. They were intended entirely for the Weardale carboniferous
limestone measures, locally called "vein" or "rider" ironstone, and, I believe, have not
used any of this Cleveland ironstone.
9th. Crookhall Iron-works. — Were erected about the year 1845, consist of seven
furnaces, and also belong to the Derwent Iron Company. Similar remarks applying to
them as to Consett.
10th. Tow-Law Iron-works. — Were erected about 1845 or 1846, consisting of
five furnaces, and belong to the Weardale Iron Company. Were intended as a more

permanent carrying out of the Stanhope Ironworks scheme, and for similar ores, with
the extra advantage of coal measures ironstone as a mixing stone.
11th. Witton Park Iron-works. — Belonging to Messrs. Bolckow and Vaughan,
consisting of four furnaces. Were intended for a mixture of ironstone, to be got from
the coal and carboniferous limestone measures, with this main bed as a mixing stone;
the latter got principally from the aforesaid Mrs. Clark's mines, near Whitby. They
were erected in 1845, and put into blast early in 1846.
Having now given an outline of the iron-works erected up to and with 1846, it
will he seen from the tabular statement appended hereto, that only eleven furnaces
were erected during a period of about 36 years, i.e., before the application of the
discovery of this ironstone by the "Whitby Stone" and "Birtley Iron" Companies, in
the year 1836, and that after this ironstone was used by the said Birtley Iron
Company, in 1836, the Tyne Iron Company in 1837, and the Wylam Iron Company in
1838, we have only a period of about six or seven years before the first furnace was
built, by Messrs. Losh, Wilson, & Bell, at Walker, especially for this ironstone, within
which period an additional number of eight furnaces were erected, thus showing, up
to and with 1842 or 1843, only nineteen blast furnaces in existence in the North of
England; and, although this ironstone from the south part of Cleveland was then more
or less used by all the iron-works that could have access to the same by rail or
otherwise, we have no further works specially erected for this stone, except one
additional furnace at Walker, in 1844, all the remaining furnaces having been erected
more or less independent of it. But with the combination of this main or thick bed of
ironstone, from the south part of Cleveland from 1842 and 1843 to 1846, a period of
only from thee to four years, we have eighteen more furnaces erected, or nearly as
many more, making then a total of still only thirty-seven furnaces for the whole of the
north-east part of England, and some of them permanently abandoned or temporarily
out of blast.
I now come to the more immediate subject of my paper,. viz., the discovery of
this ironstone; and on this point many have been the claims made by various parties,
with various merits, some attributing it to the Romans, others to the monks; and
within the last ten years to various individuals, all wishing to give the discovery a
degree of antiquity, whatever they could do as to the merits of the application. But, in
treating on this point, I am afraid I shall not be able to do justice to all, therefore
should any parties not be named to whom credit may be due, let me at once say that it
will he from want of knowledge thereof, and not by intention on my part. That the
Romans or monks, or both, have been at work very little doubt can be entertained, and
in illustration I give the following quotations. 1st, Professor Phillips says,1 "ironstone
abounds on this coast, and has been formerly shipped in large quantities to Newcastle.
Inland, iron-works, established by the monks, were formerly carried on near Rievaulx
Abbey, and further up in Bilsdale, and in the valley of Hackness." And next, J. W.
Ord,2 after remarking as to inland iron-works at Bilsdale, and former shipments of
ironstone having been made to Newcastle, gives the following note: "Bransdale,
Rosedale, and probably some other of the dales, contain quantities of ironstone,
although at present in disuse. The vast heaps of iron slag, and numerous remains of
ancient works, prove that much iron must formerly have been produced there. There
are also appearances in these dales of charcoal having been prepared largely for these
purposes; but when the works were carried on, no record remains to shew. However,

an inspeximus dated at York, February 26th, 2nd of Edward III. (1328), recites the
grant of a meadow in Rosedale, called Baggathwaite, to the nuns, by Robert de
Stuteville, originally given by that family, A.D. 1209, whence it is evident that iron
was worked in Rosedale at a very early period." Therefore, before giving my views on
this point, it will be well to state, first, that this main bed of ironstone is between the
upper and lower lias formations, and besides which there are numerous thin clay
bands of ironstone, commonly called in this district "dogger bands," as also
intermixed largely in the shale are "nodules" of ironstone; and upon the top of the
main alum shale or upper lias, is a seam of ironstone now known as the top seam,
(although not the highest geologically) generally lying from 40 to 45 fathoms above
the main or thick bed, as also there is a third seam lying still higher, i.e. geologically,
being in the oolite formation. Having stated this, I proceed to give my reasons for
thinking that it is very questionable whether the Romans or the monks ever smelted
any part of this main bed of ironstone, because in the various remains of slag and
refuse left by them in Bilsdale, Bransdale, Rosedale, Furnace House in Fryupdale,
Rievaulx Abbey, and other places, no traces of this main seam of ironstone have been
found, although "dogger band" and "nodules" have been so found along with the
charcoal and slag. The quotations just given, afford some idea of the antiquity of
smelting from the other beds. The Rievaulx Abbey district is in the oolite formation,
and in several instances in the different districts, the slag remains can be identified
with, and are in close proximity to, the "dogger bands" in the ironstone seam known
as the top seam, which I have never found to be the case with the main seam. I
therefore conclude that the operations of the Romans and monks, as also the
shipments spoken of to Newcastle, all belong to the "dogger bands" in the so-called
top seam, and to the "nodules," except as named about the shipments to Lemington, in
my remarks on those works.
I have been informed that in 1790, a gentleman from Whitby, being at Skelton,
either discovered, or thought he had discovered iron ore in that estate, and sought by
correspondence during that year, with the late Mr. Wharton, or his agent, to take it on
lease; and again in 1798 and 1800, but the late Mr. Wharton would not listen to any
proposal. The late Mr. Rutter, land-agent, had in his possession, as recently as 1850,
three original letters of this correspondence, but, which, I have not been able to see.
In 1811, the late William Ward Jackson, of Normanby Hall, had large samples (6
or 8 cart or wagon loads) of this ironstone from near Upsal, in his property, sent to
some ironworks on the Tyne, but the answer brought back by the men, was to this
effect — "Tell your master it is good for nothing." This stone must have gone to the
Lemington iron-works, as Messrs. Losh, Wilson, and Bell, to whom it is said to have
been sent, had no blast furnaces until 1842. This may be said to be the first application
(if not the discovery itself) of this ironstone, anyhow, the first of which we have any
authentic account. In the same year, viz : 1811 or in 1812, the late Thos. Jackson, of
Lazenby, opened out and laid bare the full height of this ironstone in Lazenby Banks;
he then trying to draw attention to it as ironstone. This place now forms part of the
Eston ironstone mines, and thus, Eston and Normanby can lay claim to the earliest
application, if not discovery of this stone.
Coming to more recent dates, I find that Mr. J. Bewick, sen., in 1827 or 1828, (as
previously named) had twice examined the coast from the Tees to Flambro', as well as
part of the inland country, and reported to Mr. B. Thompson, then of Birtley iron-

works, the existence of this main seam of ironstone, and in a private lecture delivered
in the winter of 1854, at Grosmont, by Mr. J. Bewick, jun., he states, that "the only
reason why operations were not then commenced, was the fear that a sufficient
number of ships would not be obtainable for beaching purposes, and which,
subsequent experience has shown was well founded; public railways then being very
little known, the ironstone in the interior of the country was not thought of without
which, it could never have been worked."
In 1828, the Rev. George Young, A.M., in writing on the Yorkshire coast,3
makes several remarks on the ironstone in Cleveland, but without giving any value to
this main or thick bed. After stating that the ironstone holds a conspicuous place in the
ironstone and sandstone division, he says, "It appears to be partly calcareous, partly
argillaceous, and has been ascertained to yield 15 per cent. of iron, being collected for
an iron-foundry at Newcastle." He further says, "the beds are seldom more than 9 or
10 inches thick" — thus, clearly showing, that here the main seam was not meant. The
thick, or main seam, is however pointed out in the section given, in describing the
Boulby cliffs, viz: "6. Main bed of aluminous schistus or alum-rock, 200 feet. 7. —
Imperfect seams or fiat nodules of hard blue limestone, mixed with alum-shale, 10
feet. 8. — Hard compact alum-shale, 30 feet. 9. — Ironstone in beds, or rows of
nodules, interstratified with the shale, 15 feet;" the latter being evidently the main
seam, He further speaks of several bands of ironstone, and says, that estimates have
been made of the proportion of iron, being "from 30 to 60 per cent.," an estimation
which he remarks, "is perhaps beyond the truth"; so, that although he maybe said to
have faintly identified the main bed, he still attributed no commercial value thereto.
In 1829 Professor Phillips' work, already referred to, was published, from which
I give the following quotations, showing that, although he thoroughly identified this
thick bed, and gives it the true geological position, he places no value thereon. The
first extract is from his "Tabular View of the Series of Yorkshire Strata," viz.

which rocks he more minutely describes afterwards, as follows, viz.

In No. 14, the ironstone known as the top seam is found, and in No. 16 the main
thick bed. lie afterwards identifies both seams, viz. :— "At Kettleness, from the
sandstone mock, just above the alum works, to the has scars beneath, we have the
following section :—

The 4 feet being the so-called top seam, and the last mentioned 20 feet being the
main seam.
Further on in the work, Nos. 16 and 17 are again described as follows:
"16. Ironstone and marlstone series consisting of — a The ironstone bands,
which are numerous layers of firmly connected nodules of ironstone, often septiarate,
and enclosing dicotyledonous wood, pectines, aviculae, terebratulae, &c., twenty to
forty feet. b The marlstone series, consisting of alternations of sandy lias shale, and
sandstones, which are frequently calcareous and generally full of shells. The lower
beds are usually most solid and project from the cliffs in broad floors, covered with
pectines, cardia, dentalia, aviculae, gryphaeae, &c.; thickness variable from forty to
one hundred and twenty feet.
"17. Lower lias shale, more solid, less fissile, and generally of coarser and more
sandy texture than 15," (being the upper lias shale), "with a different suite of organic
remains, amongst which plicatulae, gryphaeae, and pinnea, are perhaps most
characteristic; thickness exposed in Huntchiffe less than two hundred feet, at the Peak
three hundred feet, but the bottom is nowhere seen."
Having now given a sufficiency of extracts from Professor Phillips' work to
show his knowledge of the true position, it now only remains to give another as to the
value he put on the ironstone in the "Eastern part of the county," viz.: "The principal

repositories of this mineral are above the grey limestone, and below the upper lias or
alum shale. It is at present of no value except as ballast."
Before leaving this work, however, I ought to say that the sections given therein
are of the greatest utility in tracing this ironstone formation on the coast, as is also,
generally, Professor Phillips' Map of the Geology of Yorkshire, published in 1853,
(since the application of the discovery of this ironstone); and while making allusion to
the latter it may not here be out of place to call attention to the fact of some landed
proprietors having been much misled by the upper and lower lias formations being
tinted alike, and thus drawing conclusions that as the lias was shewn on their estates,
this main bed of ironstone was there also, whereas it turned. out they only had the
lower lias, and that this main bed of ironstone was not in their properties. It may be
worth while to consider the propriety hereafter of distinguishing the upper and lower.
I have made an attempt to do so in the outline Geological Map of this district which I
attach hereto (see Map No. 2).

01 — Illustrations of the Geology of Yorkshire, 1829, by John Phillips, F.G.S.
02 — History and Antiquities of Cleveland, published in 1846, by J. W. Ord, F.G.S.L.
03 — Geological survey of the Yorkshire Coast, 1828, by the Rev. Geo. Young, A.M., assisted
by Mr. John Bird.
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In May, 1828, the year previous to that in which Professor Phillips work was
published, Mr. Charles Attwood, ironmaster, now managing partner in the Tow-Law
Iron-works, was by accident detained in Northamptonshire, and while so, discovered
part of a wall, built of ironstone, of a somewhat similar kind to this, in a ploughed
field, but after search in proximity thereto, he could not discover any quarry or hole,
whence it could have come. He observed that the stone was oolitic, and although his
other pursuits at the time drew his attention from the Northampton stone, in the
summer of the following year, viz., 1829, when on his way to the Hambleton Hills,
and not far from Sutton, under Whitestone Cliff; his attention was again attracted by
seeing what he conceived to be a similar ironstone to that seen in Northamptonshire,
and at the same time recollected seeing somewhat similar pieces at Lemington Ironworks, amongst the stone collected from the coast. In August or September of the
following year, viz., 1830, lie, in company with his brother-in-law, Mr. William
Matthews, a Staffordshire ironmaster, was again in this district, proceeded past the
limestone quarries to near Boltby, and in that neighbourhood found a similar
ironstone (now known as the top seam) samples of which Mr. Matthews kept and
labelled, with the prognostication that when the railroad system became developed,
then Cleveland would become a great iron district, and thus this subject was allowed
by both to rest until the winter of 1841, or spring of 1842, when Mr. Attwood's
attention being again directed to the iron trade, he procured one of the original
Geological Maps of the late W. Smith,4 and from it, and from the sections of the coast
in Professor Phillips' work already mentioned, had hand sections and maps made
ready for a tour of discovery, with a view of finding the same ironstone as near to the
railway at Stockton-upon-Tees as possible. These maps Mr. Attwood has kindly

allowed me to examine, which maps, of course, from their sources, contain sufficient
materials to have led Mr. Attwood to the right places, if his tour had been followed
up, as the geological formation at Eston and at Roseberry are prominently and
correctly marked thereon. However, although, the time was arranged for this visit, the
tour was abandoned, in consequence of a Mr. Walton, from Weardale, calling on him
with specimens of the "vein" or "rider" ironstone, and pointing out the advantages as
then appeared, of Stanhope furnaces being partly erected, and actual existing railway
communication; and hence, on the 23rd day of July, 1842, he turned his back on
Cleveland, and made his first visit into Weardale; and thus, as far as he was
concerned, lost sight of the subject until Mr. Vaughan, of the firm of Messrs. Bolckow
and Vaughan, waited on him in 1850, for the purpose of selling part of this ironstone.
When told of the quantity and prices, before knowing the locality, he produced the
maps in question, and pointed out Roseberry and Eston, as, in his opinion, the locality
from which it must come.
About the year 1832 or 1833, this ironstone is said to have been examined and
reported on by one of our members, Mr. T. Y. Hall, and Mr. W. A. Brooks, C.E., (see
Vol. II, pages 115 and 116, of this Institute's Transactions,5) and reference is there
made to the "Nautical Magazine," of May, 1833. But on referring to this magazine, I
find from one of the articles in it,6 that Mr. Brooks only is named, (although Mr. Hall
was concerned with him,) and that lie, Mr. Brooks, had been reporting on the project
of Docks and Harbour of Refuge at Redcar, and that the only allusion there made to
ironstone is as follows: "The adjacent rocks contain large quantities of ironstone," and
then, after alluding to "Upleatham freestone," "cement manufacturing," and to the
"supply of coals by canal," &c., suggests the feasibility of a "cannon and anchor
foundry," to supply these articles "30 per cent. cheaper than at other places." I
presume it must be a mistaken reference by Mr. Hall, as only quotations are given, in
the "Nautical Magazine," of May, 1833, otherwise from anything therein given, no
wonder that so "little notice was taken" of this ironstone. I have not, as yet, been able
to procure a copy of the report alluded to.
In a lecture7 delivered in March, 1853, Dr. Merryweather says, "It is now about
twenty years since" he and his friend, the late Mr. Richard Moorsom, at that time
President of the Whitby Literary and Philosophical Society, "took a geological walk,"
(which would thus be about the year 1833,) and their "object was to seek for minerals
and mineral waters," as well as to get to the summit of the basaltic ridge which
crosses the middle of Godeland, on their way up the Whitby and Pickering Railway,
to Beckhole. They "also examined minutely the bed of Godeland Beck, near to the
south side of the church that has since been erected there, and found it composed of a
firm mass of marine fossil shells." He says, "I little thought at that time that this was
to turn out the oolitic ironstone, which is at present causing such a sensation." In
congratulating Mr. H. Belcher on account of having promoted the building of the
above mentioned church at Grosmont, he says, "Mr. Belcher has not only
unintentionally raised his own monument, to transmit his worthy name to future
generations, but he has planted it on the very rock of iron from which the first modern
workings of the oolitic ironstone in the north of England took place." Some exception
ought to be taken to this, so far as the shipments from this bed of ironstone, along
with the nodules taken off the coast, are concerned, as also the samples from
Normanby, by the late W. W. Jackson, in 1811.

In 1845, Dr. Merryweather seems to have taken an active part in endeavouring to
get a railway from Whitby to Stockton; and in 1846, as appears from the lecture above
referred to, formed one of a deputation to the directors of the York and North Midland
railway, to assist in getting what they called the "Whitby and Tees railway, with a
branch from Stokesly to join the Great North of England at Cowton," and in setting
forth its advantages, says, "there is one feature connected with the dales which is of
the first importance, that is, the ironstone with which they abound." They succeeded
in getting the Act for the railway from the Whitby and Pickering railway to Castleton;
which railway, has not however been made. This ground is now occupied by the
North Yorkshire and Cleveland railway, which is opened from Picton to Stokesly, the
link between which and Grosmont still being incomplete.
About the year 1834, I understand one of the principal estates in the Rosedale
Abbey district changed proprietors, (which district has lately caused no little interest
in Cleveland, as well as out of it, and of which, more hereafter) the east side of
Rosedale was purchased by Dr. Penfold, (now Captain Vardon's property) and on
which occasion, an agent of Lord Ward's, from Dudley, was brought over to examine
this estate for ironstone, but his report was, that it was limestone and not ironstone.
Coming next to Louis Hunton's paper,8 read before the London Geological
Society, on 25th May, 1836, we find a complete section of the strata at Rockcliff; near
to Lofthouse alum-works, from which I give the following extracts, viz:
"Section of the upper lias and marlstone at Rockcliff (Easington heights), local
dip, S.W., one foot in ten feet." (See diagram on next page).

The main bed of ironstone is here definitely shown, and called 25 feet thick. The
nodules are also alluded to as having been smelted at Newcastle.
The next subject worthy of notice, is the Whitby and Pickering Railway, which
has played an important part in the development of this ironstone. The royal assent
was given to this railway in May, 1833; and to the various examinations of the Esk
Valley, with the view to the making and opening of this railway, may be traced the
first practical application of the discovery of this ironstone in the south part of
Cleveland. An account of the scenery on this railway, as well as a description of the
railway itself, was written in the year 1836, by Henry Belcher,9 solicitor, Whitby, who
was not only secretary to the railway company but also an earnest promoter of the
railway, and to whose various excursions, occasionally accompanied by Dr.
Hubbersty, of Cambridge, we owe this application of the discovery, they finding and
directing the attention of the Whitby Stone Company to a portion of the main seam of
ironstone, cropping out to the surface in the side of the Meck Branch of the Esk or
Godeland Beck, in the Egton estate, belonging to the late Mr. Elwees, at Grosmont,

six miles, (by railway,) southwest of Whitby, near to the church; and which six miles
of this said railway were opened on the 8th day of June, 1835, the whole line not
being publicly opened till the 26th day of May, 1836. About the same time we have a
public company formed, fur the purpose of developing traffic for this railway, (and
without any special view to this ironstone, but primarily for freestone and whinstone),
called the Whitby Stone Company, consisting of twenty-four members, viz., Messrs.
Robert and John Campion, Henry Simpson, John Chapman, and others, with the said
Mr. Henry Belcher, as secretary, and it was by this company that, on the 18th day of
May, 1836, (eight days prior to the public opening), the first small quantity of the
fifty-five tons previously named were sent from Grosmont to Whitby, and shipped for
the Birtley iron-works. With regard to this first shipment the experiment was anything
but certain in its results. A second trial quantity was sent off in March and May, 1837,
by the same company, to the Tyne Iron Company, who condemned the stone most
strongly, saying "they were ashamed to see such refuse on the Quay!" Nothing
daunted, however, they, got the Birtley Iron Company to try it again, and on 30th
May, 1837, sent 128 tons (22½ cwts. each), of which they received, this time, a more
favourable report, which said, "if we can get it at a payable rate we shall be induced to
try it," and hence it was, that in January, 1838, the first contract was made for 30,000
tons, and they used it with their local ironstone and Cornish ore, first beginning in
small quantities, then using 33 1/3 per cent., and next 95 per cent. of this ironstone.
After using about 10,000 tons of this contract the Birtley Iron Company entered into
further and permanent contracts. The Whitby Company had 10s. per ton (22½ cwt.),
for the first cargo, and 9s. per ton for the second, delivered at Pelaw Staiths on the
Tyne, for the Birtley Iron Company, the prices now being somewhere about 7s. to 8s.
per ton, 22½ cwt. I subjoin a section of the ironstone strata in the Esk Valley, having
reference principally to the mines, wrought by the said Whitby Stone Company,
viz.:—
General Section of Strata in the Vale of the River Esk, from Cooper's Cut, via
Grosmont, to Beckhole.10 Rise of strata 1 in 45, N. 78 E. —

Thus showing the aggregate of the ironstone in the above section to be 47ft. 3m.
In 1838, Mr. Bewick, sen., began to work, and shipped the main bed of ironstone
from the sea-beach, at Kettleness, for Wylam ironworks. This ironstone is now being
wrought by Mr. John Watson, of Lythe Hall, near Whitby.
In 1839, Mr. Bewick, jun., commenced to work the main bed of ironstone on
behalf of Mrs. Clark, near Grosmont, for Lemington iron-works, and for general sale,
and it may be as well here to give another section of the Esk Valley district, having
more especial reference to Mrs. Clark's mines, as follows :—

The Avicula bed is so called from the fossil shell avicula cygnipes (or young
swan) being prevalent in it.
The Pecten bed is so called from the number of the pecten fossil, or common
scallop therein contained.
The method of working in this district used to be, to get about one half in the first
working, but of late they have adopted a mode similar to that of our northern coal
mines, and so find it advantageous to take only about one-third in the first working.

The Pecten and Avicula seams together yield from 18 to 20 thousand tons (22½
cwts.) per acre.
The general vend from Mrs. Clark's mines has been about 30,000 tons per
annum, but in 185(3 only about 20,000 tons.
The seam known as the top seam was opened in April, 1852, and about 200 tons
vended, (i.e. from Mrs. Clark's property) and then. abandoned on account of being so
very silicious.

04 — Geological Map of Yorkshire, W. Smith, Mineral Surveyor, 1821.
05 — The Extent and Probable Duration of the Northern Coal Field, &c., by T. Y. Hall, 1853.
06 — Observations on Port William, at Redcar, on the south aide of the Tees Bay, coast of
Yorkshire, projected by W. A. Brooks, C.E., Stockton-on-Tees.
07 — A Lecture on Gold and Iron, and Iron-ore, with especial reference to the Ironstone of the
vale of the Esk, of Staithes, and Cleveland, delivered before the Whitby Literary and Philosophical
Society, by George Merryweather, M.D., on Tuesday, March 29th, 1853: with a report of the speeches.
08 — Remarks on a Section of the upper Lias and Marlstone of Yorkshire, shewing the limited
vertical range of the species of ammonites and other testacea, with their value as Geological tests, by
Louis Hunton, Esq., 1836. Also quoted from very largely, with section, in J. W. Ord's History and
Antiquities of Cleveland, 1846.
09 — Illustrations of the Scenery on the line of the Whitby and Pickering Railway, with a short
description of the district and undertaking, by Henry Belcher, 1836.
10 — Per Mr. J. Waddington, manager for the Whitby Stone Company, Whitby.
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In 1839, Mr. D. Nesham, of the late firm of Nesham and Co., of the Portrack
Lane Iron-works, at Stockton-on-Tees, became identified with the Cleveland
ironstone. Happening to be in company with the late H. Vansittart, Esq., of
Kirkleatham Hall, he had his attention directed by that gentleman to some ironstone
near Coatham, and after examination, he shipped a small cargo from that place, about
150 yards from the flagstaff, to the Devon iron-works, Alloa, near Stirling, for trial;
and, in answer, received a letter advising him not to be at any further expense about it,
as it was not worth trying, there being no iron in it. He replied thereto, leaving himself
in the manager's hands (a Mr. Leslie Meldrum, I believe). And so, on Mr. Nesham
having occasion to be in that district about 1850, he, on enquiry, found his cargo
deposited in the ballast heap; of course, it had never been tried. (This ironstone is
alluded to in Messrs. Walker and King's report, hereafter named.) During, 1839, 1840,
and 1841, however, he prosecuted many examinations of Cleveland, in connection
with a Mr. Alexander Byrne, of London, and a Mr. Scale, of Aberaman, South Wales;
and in order to be certain, got arrangements made for the first refusal of the respective
royalties with the late Mr. H. Vansittart, the late Sir J. H. Lowther, the late Martin
Stapylton, Esq., and the late Sir William Pennyman, but never became assured of its

value, although the parties were extensively engaged in analyses, with a Mr.
Maugham, of London, and in personal inspections, (as appears from the
correspondence which then passed, part of which I have had the opportunity of
perusing, by favour of Mr. Nesham.)
Coal, hematite, and peat seem to have also engaged their attention, although at
last they give up the hematite idea. In one letter Mr. Scale says, "The Whitby stone
may extend within a few miles of your town" (i. e. Stockton). Mr. A. Byrne, in his
anticipations of iron-ore, near "Stockton, Stokesley, and Yarm," speaks of "a mighty
company" to be established, and a railway "from Stokesley to Hartlepool." One rather
wide idea, however, he names, in one of his letters dated 14th March, 1840. He
reports that he has seen Dr. Buckland at Oxford, who "is of opinion that iron ore of a
better quality than you now work at Whitby exists in great abundance near Stokesley,
and all across for several miles, from Whitby to Whitehaven." He also states some of
the ores from the north of Cleveland, analysed by him, to contain "30 to 40 per cent.
of iron, 25 per cent. of lime, no sulphur, no manganese, no magnesia, nor in fact
anything bad, being a very rich flux stone of the oolitic order," and says, "if you can
get plenty of the stone at a cheap rate, you have a treasure with which to compete with
any market in the world." Other ores are named as "35 per cent, of iron and 26¼ of
lime." Mr. Nesham's transactions in the iron trade not having been very profitable and
the result of his examinations doubtful, he gave up all claim to the royalties.
In 1840 the Messrs. Bewick made further examinations of the coast, and,
amongst other places, discovered the ironstone at Skinningrove, and at the same time
examined part of the interior country, and in so doing found it at Slapewath, near
Guisbro'; traced it westward past the Guisbro' old alum works, and judged as to other
places where it might be found; but want of railways, and a fallacious view (as now
proved) of the quality of the stone at those places, caused it again to be allowed to
rest.
In 1840 (the same year in which Messrs. Bewick made their last tour) the Whitby
Stone Company were also bestirring themselves, and sent deputations to the north part
of Cleveland to explore; and on the 7th, 8th, and 9th of July, 1840 (after Mr. Scale
and others had reported) Mr. Nicholas King, of Whitby, (manager of the Whitby
Stone Company prior to the entry of the present manager, Mr. John Waddington, in
November, 1830,) with Mr. James Walker, solicitor, of Whitby, made their
examination, and their report thereon bears date Whitby, 10th July, 1840.11 On the
first day they examined the Huntcliffe and Redcar district, and allude to a "2 feet bed
of ironstone at East Coatham," "of 37 per cent. yield," "but only 10 to 15 yards
broad," and "200 to 800 yards long" (this being the bed shipped from by Mr.
Nesham). On the second day, however, viz., 8th July, 1840, they state that they found
"on the Knowles," "midway on Hillside, near Lazenby, near Eston Nab," "ironstone in
large quantities," "not less than 8 feet deep, but the quality is hard, harsh sort, and
very unlike good ironstone — coarse." And on the same day the report shews they
"next examined the Knowles on the south side of' that ridge in Mr. Jackson's estate,"
and found "indications of a similar stone, but not opened out." They also had an
interview with the late Mr. Rutter, land agent to Sir J. H. Lowther and others, and
report that he informed them of "ironstone 6 yards thick, in a well near West
Coatham," but that after examination they were satisfied that the 6 yards rock could
not be ironstone. They also had samples of ironstone bands shewn them by Mr.

Rutter, from Roseberry Topping, but thought them "very unlike ironstone." The third
day they devoted to the Hartlepool district, and the acquiring of information as to
"coals and coke suitable for iron making."
Now, here is an actual re-examination of those parts of the present Eston and
Normanby ironstone mines which are alluded to in 3811 and 1812, and by parties
fully acquainted with the Whitby ironstone, and their report closes with "quality is
hard, harsh sort, and very unlike good ironstone — coarse."
This ironstone also rises and crops out before arriving at Redcar, and does not
"dip down towards Redcar" as stated in this report.
Somewhere between the years 1844 and 1846 I understand the "pecten" portion
of this main hand of ironstone was seen in the hills near to Ingleby Greenhow, by Mr.
J. Waddington, of Whitby, but was thought worthless.
In 1846 Mr. J. W. Ord published his work, already named, and in order to show
his view of the then value of this ironstone I quote as follows :— "It is at present of
little value except as ballast, and is scarcely of sufficient importance to encourage
speculation." He gives several quotations from other works, to indicate the presence
of ironstone, and amongst others he states that "just above the Alum rock in
Roseberry Topping is iron ore," this being the position this main bed of ironstone
occupies there and elsewhere.
Having now brought the different examinations to the year 1840, and it being
difficult to assign the discovery specially to any one, (although it and the application
may be said to have been in 1811), I would next draw attention to the fact that the
whole of the iron-works already named, with the exception of Walker iron-works,
were originally intended for the smelting of local ironstone, and that such local
ironstone, either from quality, quantity, or cost, and more particularly the latter two,
invariably failed to answer the required end, so that all had to look elsewhere for
additional and cheaper supply, and some parties took royalties, even at high rates,
after the year 1832, in the Whitby district, and others in Scotland. Hence a similar
remark equally applies to Messrs. Bolckow and Vaughan's Witton Park iron-works,
notwithstanding their central position for ironstone, from the coal measures and
carboniferous limestone measures, as also the "vein" or "rider" stone from both
Teesdale and Weardale, and in course of which, in addition to getting ironstone from
the Whitby district, this firm collected several thousand tons off the coast, between
Redcar and Skinningrove, in the spring of 1848, and brought the same by beach
shipping to Middlesbro', and thence per rail to these works; and, arising out of this
operation, we have the first practical application of the discovery of this thick bed to
the north part of Cleveland. One Mr. James Burlinson, of Bishop Auckland, was
engaged in the collecting and shipping of these nodules, and was succeeded by the
Messrs. Roseby, of Witton-le-Wear.
Mr. A. L. Maynard, one of the lessors of the ironstone at Skinningrove, called
Mr. Burlinson's attention to this bed of ironstone in his (Mr. Maynard's) estate, inland,
as a stone which some had thought contained iron. Mr. Burlinson, after examination,
applied to Mr. John Anderson, railway contractor, of Middlesbro', for money or other
assistance to open out and test it, In the meantime, Mr. S. F. Okey was sent by Mr.

Burlinson's solicitor, (Mr. Bowser, of Bishop Auckland,) to examine it thoroughly,
but his report was not sufficiently flattering to warrant any further proceedings being
taken by them. On the Messrs. Roseby succeeding Mr. Burlinson, and being informed
of these matters, they observed that some portions of the ironstone in course of
shipment were from this seam, and had fallen off the cliffs, and which stone had got
worn by the action of the waves of the sea into something like the shape of nodular
balls, as well as oxidized into proper colour to pass inspection with the other stone,
and finding such to be the case, were not long in tracing this main or thick bed, (here
running from twelve to eighteen feet thick in the cliffs), and securing agreements for
leases for working the same, under the Earl of Zetland, A. L. Maynard, Esq., and
some others; and they made arrangements and commenced work on 7th August, 1848,
preparatory to shipping this ironstone to Messrs. Bolckow and Vaughan's works at
Middlesbro', for their Witton Park iron-works. To show the prejudice with which the
first cargo was treated by the then furnace-manager, it is a fact that he had teamed the
first few waggons of the stone into the refuse heap as "freestone stuff," before
receiving instructions from Mr. Vaughan thereon, and reported unfavourably on the
first trial. Thus then on the 26th August, 1848, the first shipment of fifty-six tons
(22½ cwts. each), of the main bed of ironstone, was made from Skinningrove, the
north part of Cleveland, The Messrs. Roseby not having the means of carrying the
matter out, entered into arrangements with Messrs. Bolckow and Vaughan as to Mr.
A. L. Maynard's agreement for lease, in consideration of money advances. Mr. John
Anderson, railway contractor, of Middlesbro,' in his evidence on the Shildon Tunnel
Branch before the House of Lords, in 1854, taking credit for this ironstone being
opened out with his money, he having advanced the Messrs. Roseby fifty pounds for
getting the trial cargoes. It was in consequence of Messrs. Bolckow and Vaughan's
advances that I was first called upon by them on the 22nd day of September, 1848, to
examine this main bed of ironstone, and which led my attention to be directed to it.
The Messrs. Roseby not being able to fulfil their contracts, the mines of Mr.
Maynard (Skinningrove) came into the hands of Messrs. Bolckow and Vaughan,
about July, 1849, and were worked by them unto the 19th day of October, 1850,
inclusive, when they were transferred to Messrs. Losh, Wilson, and Bell, who have
continued to work them, and ship stone from them to their Walker iron-works, as
required. Messrs. Roseby shipped from here 747 5/6 tons, (22½ cwts.), Messrs.
Bolckow and Vaughan about 5,418 tons, (22½ cwts.), Messrs. Losh, Wilson, and
Bell's highest quantity per annum being 6,025 5/22.5 tons, and for 1856, about 5,500
tons of 22½ cwts. each.
This ironstone here rises in direction N. 45 E., and the following is a section of
the main seam, as now in course of working, viz:

Messrs. Bolckow and Vaughan having thus in 1848, begun to use the
Skinningrove ironstone, and finding it so much better in yield than the Whitby
ironstone, although, from the same bed, their attention was turned to the Eston and
Upleatham hills, not from any geological reasoning at first, but from their proximity
to Middlesbro' and to railway communication, as Mr. Bolckow then said, if found
there, this stone would really be of use, as, having railway communication, all the
drawbacks of beach shipping, which were great, would be avoided, In the latter part
of 1848 and early in 1849, trial drifts were made in the Upleatham hills, in the Earl of
Zetland's grounds, as well as in those of the trustees of Lady Hewley's, at Eston, and
in the late George W. Jackson, Esq.'s property at Normanby, by Messrs. Campbell,
and Stephen Forster; which trials, I examined first early in 1849, but the seam then
discovered, was only the seam now known as the "top seam" of Cleveland. This seam
is the most irregular in Cleveland, both in thickness and quality, and is here divided
into thin bands, very different from Fryupdale, Grosmont, Rosedale, and Thirsk
districts, as will be seen by the sections given. This seam may be said to vary from
only a "type" to 20 feet thick, and in some places, not even a "type" is found. The
section taken in Lady Hewley's, I give as follows :—

which varies very much from the section of this seam , given hereafter as taken
in S. Stapylton, Esq.'s property.
The section taken in Upleatham grounds is as follows :—

From the examination of these drifts, and the strata in the hills, I was of opinion
that this main bed of ironstone (or Skinningrove seam, as it was then called), would
be found at Eston; I, therefore, on Messrs. Bolckow and Vaughan's behalf, as far back
as March, 1849, entered into correspondence with the agent for the late G. W.
Jackson, Esq., for leave to search for the ironstone, and enter into leases, but the latter
said it had formerly been well tested in his father's life-time, (viz. the late W. W.
Jackson, Esq., in 1811), and would not listen to it. He told me he would "not assist me
to ruin Messrs. Bolckow & Vaughan, and spoil the estate," and thus it was not till
early in 1850, that negotiations were so far advanced with the adjoining proprietors,
viz., the Trustees of Lady Hewley's Charities, that they engaged Mr. T. E. Forster,
Mining Engineer, of Newcastle, to examine, report, and advise terms, which he did, I
accompanying him to the drifts in the seam now called the "top seam," in his
examination (without happening to come on this thick seam exposed), and it was
under these terms that, on the 8th day of June, 1850, the re-discovery of this bed was
made in the Eston Hills, being effected in the following manner. Mr. Vaughan and
myself having gone to examine the hills for the most suitable place for boring, we
decided to go up the hills to the east, adjoining Sir J. H. Lowther's grounds, and so
walk along to Lady Hewley's grounds on the west. In ascending the hill. in Mr. C.
Dryden's grounds, we picked up two or three small pieces, we, therefore, continued
our ascent until we came to a quarry-hole, from whence this ironstone had been taken
for roads, and next on entering Sir J. H. Lowther's grounds to the west, a solid rock of
ironstone was lying bare, upwards of sixteen feet thick. I need scarcely say that
having once found this bed, we bad no difficulty in following the outcrop in going
westward, without any boring, as the rabbit and fox holes therein were plentiful as we
went. We also examined the place in Lackenby Banks, squared down in 1811 or 1812,
by the late Mr. Thomas Jackson, of Lackenby. The period from the 8th June, 1850,
until the middle of August following was occupied in completing arrangements for
opening out this ironstone, and the first trial quarry was begun on the 13th of August,
1850; a temporary tramway was soon laid down, and by the 2nd of September, 1850,
the first lot of about seven tons was brought down in small tubs to the highway side,
from thence carted to Cargo Fleet, and thence by rail to Witton Park Iron-works,
being about twelve weeks after actually seeing the ironstone, and by this method 4040
7/20 tons, were sent away by 28th December following, viz., 1850. And now was
completed what really may be said to be the commercial discovery of the Eston
ironstone, or bona fide application of the original discovery, whenever the discovery
did take place.
Before entering on the latter part of this paper, I may here observe that the
existence of this ironstone having now become a public matter, numberless have been
the accounts of its previous discovery, amongst others, Mr. S. Blackwell, in a lecture12
before the Society of Arts in London, in 1852, says, "the iron ore in this formation
was first known and worked at its northern extremity, in the neighbourhood of
Middlesbro'. A workman noticed a considerable deposit of iron, which took place
from a spring, issuing at the base of one of its beds. Upon calcining a piece of the
rock, its character was at once evident. He communicated his discovery to the
proprietors of the extensive iron-works of Witton Park and Middlesbro', who
immediately recognised its importance." This account will be seen to be far from
correct. The real merits of the case are, that the existence of this stone has been long
and well known, though not its value. For instance, Sir J. H. Lowther's carriage roads
at Wilton Castle are made of it, and have been for years. It may and does seem strange

that it should have lain over so long ; although, even after it was opened out, we have
many instances of even ironmasters, on inspection, throwing it away as no better than
a sandstone, as it is stated in the Geological Survey for 1856,13 "It would easily pass
muster for an ordinary sandstone with only its external surfaces, more or less rusted
by the peroxidation of iron." The application of this discovery was speedy;
competition for royalties arose on all sides, notwithstanding which, I am glad to be
able to state, that the Eston tract, secured by Messrs. Bolckow & Vaughan, (after their
persevering efforts, they being the first parties to open out the north part of
Cleveland), will bear comparison with any in Cleveland. At the same time, to show
that it is not free from its "troubles," I append Plan No. 3 to this paper, being a cross
section of the Eston range of hills. I next give a section of the strata as shewn under
the Eston Nab, in S. Stapylton, Esq.'s royalty, as follows :—

At these mines there is no sulphur or pyrites band on the north side of the hill,
except at a small point to the extreme west.

11 — An error hereon appears in Mr. Waddington's speech, printed along with a lecture on Gold
and Iron, and Iron-ore, by George Merryweather, M.D., 1853, wherein this report is put as having been
made in 1837.
12 — Quoted in the afore-mentioned "Lecture on Gold and Iron," by Dr. Merryweather, 1853.
13 — Memoirs of the Geological Survey of Great Britain, and of the Museum of Practical
Geology. Part I: The Iron Ores of the North and North-Midland Counties of England, 1856.
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The first surveys and levels were completed for the present Eston Branch
Railway, on the 17th day of August, 1850; which said railway was commenced in the
October following, and by December, 1850, was so far completed, that 136 17/20 tons
of ironstone were seat over it, being carted to the same from the tramway previously
named, thus making a total from these mines in 1850 of 4177 4/20 tans; but it was not
until the 4th of January 1851, that the first locomotive passed along this line prior to
the public opening of this railway and the mines, which took place on the 6th day of
January, 1851. The event then celebrated was considered, and has since proved to be,
an important one for the district. The proceedings of this public opening, were all duly
recorded by the newspapers of the day.
The first instructions relative to these mines were that 1000 tons of ironstone
would be required weekly, but before the permanent rails were laid down, these
instructions were changed to 1000 tons daily, and even this was found unequal to the
requirements, as during the year 1851, 187,950 15/20 tons were wrought and vended;
and during the following five years, ending with 1856, 1,719,507 12/20 tons were
vended, of which, during 1856, there were 508,156 11/20 tons shewing a large
increase over 1851; the quantities during 1856 running from 10,000 to 12,000 tons
(20 cwts) per week. The greatest day's-work, week's-work, and fortnight's-work being
respectively thus, in 1856

Up to the end of 1856 the total vend since the commencement is nearly two
million tons. Thus, will be seen the great magnitude to which these mines have
attained. The mode of working adopted, is as yet the "board and pillar;" the sizes of
the pillars now being from 14 to 16 x 30 yards, and the boards 4 to 6 yards, the
general height taken away in mining, varying from 14 to 16 feet, the pillars next the
outcrop not being so large. The greatest cover actually explored under being about 65
fathoms. A few small experiments in taking out these pillars have been tried, and have
been so far successful, obtaining fully 80 per cent. These being, however, only
experiments, and a further test being required before any particular plan be adopted, at

present the pillars are left large on that account. Many thousands of tons have been
and can be quarried. The present mines are as yet carried on by drifts or adits.
The Eston Branch Railway is two miles in length from the Middlesbro' and
Redcar Railway, (its junction thereon being three miles from Middlesbro'), and to this
branch railway the ironstone is brought in waggonetts down self-acting inclines of
400 and 600 yards long, each waggonett carrying about 31½ cwts. These mines and
the works in connection will shortly have the advantage of an independent
communication with the shipping in the river Tees, by the extension of their branch
railway under the public railway, and thence by a jetty into the channel of the river. A
private Act of Parliament had to be got for these mines and the said railways, the
principal lessor's lands being in Chancery, viz., that of Stapylton Stapylton, Esq.
Having now brought this matter to the time of practical results, I will next give a
short sketch of the principal mines opened out since 1850.
The first, therefore, in order of time, are the Upleatham mines, in the Earl of
Zetland's property, and under lease to the Derwent Iron Company. They obtain an
outlet on the Middlesbro' and Redcar Railway, by a tramway about four to five miles
in length, (leaving the main line about seven miles from Middlesbro'), and although
this tramway is only about two feet wide, part of it is wrought by miniature
locomotives, and the remainder by hauling engines. The vend from here has, I
believe, been up to about 1,000 tons per day, that of 1856 being only 171,860 tons (20
cwt.).
The following is a section of the main thick bed (having already given one of the
so-called top seam), viz. :—

No pillars, properly speaking, have been taken out (except five or six adjoining
the outcrop), and, therefore, not to be taken as any criterion, the pillars varying from
four to five yards x ten, twenty, and thirty yards respectively, the boards being from
six to seven yards. The whole of this ironstone has been got by quarrying and drifts or
adits.
The next and important application of this ironstone discovery, was the obtaining
of the Act of Parliament for, and consequent making of, the Middlesbro' and Guisbro'
Railway, with branches to Hutton-Lowcross, or Codhill mines, and to Roseberry
Topping, it being opened in 1853; and by way of shewing the rapid increase of the
mineral traffic, which is nearly all ironstone, I subjoin the following abstract from the
Railway Company's accounts, (Roseberry Branch not being yet made), viz. :—

being a total since the opening of Ј26,064 16s. 0d. from minerals only, other
traffic receipts having increased each year also.
The principal mines opened on the line of this railway are, first, the HuttonLowcross, or Codhill mines belonging to Messrs. Joseph and Joseph Whitwell Pease.
A section of this ironstone and the per centages thereof, as at these mines, were
furnished me in 1853, by one of the promoters of the Middlesbro' and Guisbro'
Railway. This I subjoin as an example of the difference between the appearances at
the outcrop and the interior section, especially as regards such parts as have become
oxidised or crusted, and as a proof that the analysis of such ought not to be the only
criterion of value, although the stone, in its natural state, may be improving as the
workings advance, which I believe is the case here.
"The section of the main bed was taken in the West Gill, viz.:—

The average of the whole seam equalling 40.6 per cent. of metallic iron."
I next give a correct section of the strata at these mines, and, following it, a
section of the average of present workings, viz., 6 ft. 1 in. of good ironstone, with an
average of 33.09 per cent, of metallic iron, as per analysis hereafter given. The section
is as follows

The average working section of this main bed being as follows :—

The ironstone here has been quarried to a very large extent, as well as being
wrought by means of day drifts or adits. No pillars have been removed as yet, the
sizes being about 4 x 24 yards, and boards 4 yards laid out to 6 yards. The ironstone
from these mines is brought by a short self-acting incline plane, on to the Codhill
branch of the Middlesbro' and Guisbro' Railway, and the workings during 1856 have
been about 220,000 tons, of which 217,253 tons (20 cwts.) have been vended.
On the 26th December, 1856, a small blower of inflammable gas made its
appearance in these mines, from a large gullet only 340 yards in from the surface,
with 13½ fathoms of cover on. It heft altogether in four days, and in no other place in
these mines has any gas been discovered. There was a large bog on the surface,
which, it was thought, might have something to do with it.
The next mines opened on the line of the said Middlesbro' and Guisbro' Railway
are the Normanby mines, adjoining the Eston mines on the west, belonging to Messrs.
Bell Brothers, and are on the estate of the late W. W. Jackson, Esq., from which
ironstone was taken in 1811. They, consequently, partake of the character of the Eston
mines in many respects, but at the outcrop to the west are not of the same thickness,
and are dipping to the north, south, and east, being similar to one end of a boat at the
west. The following is an average section of the main bed, viz.:—

The vend from these mines in 1856 was 131,575 17/20 tons.
These mines are all wrought as yet by quarrying and drifts or adits, and by a
short private branch railway, the ironstone is taken on to the said Middlesbro' and
Guisbro' Railway.
The next and hast opened mines on the line of this railway are the Belmont or
Belman Bank mines, Guisbro', belonging to the Weardale Iron Company, and are held
over an immense tract of surface. They are connected with the main line by a private

branch, but as yet have not been opened out to any great extent. The following is an
average section of the main bed, viz., full rise N. 70 W.

The vend for 1856 was 73164 10/20 tons.
The next district I wish to draw attention to, is the sea coast — and to this paper I
append a section from Hartlepool to Whitby, marked No. 4 Map. Beginning at the
Hartlepool end, we have ironstone first at Redcar viz.: nodules that have been
collected off the rocks. Further along the coast towards Whitby we find the same class
of nodules at Saltburn, Huntcliff, and all the way to Skinningrove, where the
Skinningrove mines stone is shipped by a jetty. Between Huntcliff and Skinningrove
the main bed only once approaches the shore, but has not been wrought. Going still
further in the same direction we come to the Earl of Zetland's sea coast stone, at
Lofthouse Alum Works, which was first shipped in 1819 and 1850, i.e., both nodules
and the main thick bed — first by the Messrs. Roseby, and afterwards by the Derwent
Iron Company. From Lofthouse to Boulby, several parties, since 1849, have shipped
from the main bed, but nothing of any importance. At Boulby, the ironstone is under
lease to the Marchioness of Londonderry. This royalty has been taken with the view
of promoting iron-works at Seaham Harbour. The ironstone a little north of the alum
works has been drifted into, but nothing wrought. The drifts and workings being
closed over with a slip of the cliff.
I give the following section, taken a short distance to the north of these drifts.

The main bed of ironstone is first split with a shale parting, a little to the north of
these alum works. The ironstone will have to be got away from here by beach
shipping. There is a pit or staple already which could be applied as a drop, it being
now used for lifting the coals from the beach for the alum works.
The next ironstone place on the coast is at Staithes, and is now under lease and in
course of being wrought by the Messrs. Palmer, of Newcastle-on-Tyne, and the stone
is taken from here by beach shipping.
The section of the strata here found, (and by which it will be seen that the main
bed is now very much intersected with shale and divided), is as follows, viz.

Aggregate of ironstone, including the shaly partings in No. 10, is 13ft. 10in.
I now come to a somewhat extensive place, viz.: Rosedale Docks and mines. The
ironstone workings at this place have as yet been confined to the so-called top seam,
and the stone was formerly lowered on to the beach shipping jetty by a self-acting
incline plane, but is now dropped down a shaft by a self-acting drop about 22½
fathoms, and thence by a short tunnel to the spouts at the docks newly constructed,
which are about three acres in extent, and by the side of which they were, at my last
visit, busy sinking two shafts to the main bed of ironstone.
I next append a section of this Rosedale Cliff; as follows, viz. :—

Now, sinking in blue shale, and with Staithes as the data, has eight fathoms one
foot more of the last-named shale, and then on to the dogger band of six inches, lying
3½ feet above the main bands. In this sinking inflammable gas, in small quantities,
has been met with. Since my visit to this place, I understand the main seam has been
got at the depth expected, or a total of about 43 fathoms 8 feet 5 inches from the
bottom of the seam, known as the top seam; and, assuming the main seam to be the
same as at Staithes, it will make an aggregate of ironstone beds here of 18 feet 6
inches.14 The plant at present is such that 70,000 tons per annum, it is estimated can
be vended, if necessary; but, in 1856, the vends from here and Staithes were only
about 23,500 tons. The propriety of changing the name of this place is, I believe, at
present under consideration, in consequence of Rosedale Abbey district often being
confounded with it.
Immediately to the south is a small place vending ironstone from the so-called
top seam of Cleveland, belonging to Messrs. Seymour, Thompson and Co., their vend
during 1856, being 12,500 tons.

14 — Since this paper was read I have been favoured with the following section of this main
seam of ironstone, as sunk through, viz.
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Still further south, we come to the Victoria Docks and Ironworks, on the north of
Runwick Bay, at a place called Wreck Hill, not far from Hinderwell, and belonging to
a Leeds company, called the Victoria Iron-works Company. At this place, which is
situate within ten yards of the sea, two blast furnaces are in course of erection, the
machinery and necessary apparatus being, I understand, so far ready that, if all go
well, they are to be in blast in the autumn of this year. The extent of royalty here is
about forty-three acres, and of docks about one-eighth of an acre — the latter not
finished: There being no railway or inland communication, the sea is their highway
and railway, and sole inlet and outlet, not more than seven months shipping being
calculated on as practicable; and everything required (except ironstone) having to be
imported.
The seam, known as the top seam of ironstone, is here apparently not so good as
at Rosedale (coast), the following being the section, viz. :—

Below this, the company have sunk a shaft about twenty-six fathoms further
down to the main seam, and, I understand, with the following as a section :—

Continuing along the coast round Runswick Bay, we then come to Kettleness
Alum-works, the point where the main bed forms the beach, and, as already named, is
now in course of working by Mr. John Watson, being first begun by Mr. J. Bewick,
sen., in 1837.
The next point worthy of notice is Sandsend, where, at the alum works, the top
seam (so-called) has been tried and abandoned within the last few years. It varied, in
about half a mile, from one-and-a-half to four feet thick, but of inferior quality.
To the south of Sandsend we come to the Raithwaite mines, belonging to the
Esdale Ironstone Company, worked out of the low cliff on the sea side, and vended by
beach shipping.
It is only a small place, the section being as follows :—

The quality here varies considerably, being very silicious, and part of the seam is
thrown aside as useless. In the analysis, hereafter quoted, it will be seen how
capricious in quality this so-called top seam is here. The vend for 1856 being 5916
tons.
There being no further mines, we now come to Whitby; but, before leaving the
coast, let me first remark that as there are no mines on the south side of Whitby,
although nodules have been collected off the beach at the Old Peak, I have not
thought it necessary to detail the coast any further, but have appended a section from
Whitby to Flambro' Head (see Map No. 5), which brings us to the chalk formation.
It is at the port of Whitby that the Esk Vale, and Whitby and Pickering Railway
ironstone, has been shipped, not only by the Whitby Stone Company, and Mrs. Clark,
(the latter's shipments being previously named), but also by the Birtley Iron

Company, who shipped during 1856 about 10,000 tons (22½ cwts), besides a few
small quantities by small proprietors from the neighbourhood of Sleights Bridge and
other places on the said railway; amongst others the Esdale Iron Company vended
5438 tons. The Whitby Stone Company's maximum vend per annum being about
40,000 tons (22½ cwts.), and for 1850 about 20,000 tons (22½ cwts.).
It was the "pecten" portion of the main bed that was first sent from this vale by
the said Whitby Stone Company, this is said to be easier to work in the furnace than
the "avicula" band, In the latter bed in this vale small balls of sulphur pyrites are
sometimes met with, and have occasionally been collected and sold at 21s. per ton.
Before closing my remarks on Whitby, I may state that ironworks have often
been contemplated in that locality, and by different parties, Mr. Hunt, of the Birtley
Ironworks, offering to take shares about the latter part of 1840. About 1843 or 1844,
the late George Stephenson, C.E., was sanguine as to the success of ironworks in that
neighbourhood, but I understand that when the papers were laid before his son, Robert
Stephenson, Esq., M.P., he was not so sanguine, owing to his having at that time great
expectations as to the results of the Weardale iron-ore just then being opened out.
However there is now something more like certainty- as to the erection of blast
furnaces in the district. At Beckhole, eight miles from Whitby, on the Whitby and
Pickering Railway, a company has been formed called the Whitby Iron Company
(limited), to work mines and make iron. The mines at Beckhole have been opening
out during the last eighteen months and are as yet in the seam so called the top seam,
which varies here from 4 feet to 14½ feet thick and thus irregular. I subjoin a section,
viz. :—

The company purpose also sinking down to the "pecten" and "avicula" beds, the
so-called top seam being wrought by drifts or adits.
There are other three or four small ironstone workings between Beckhole and
Grosmont station, all in the so-called top seam of Cleveland. It is near the Grosmont
station where the North Yorkshire and Cleveland Railway is to join the Whitby and
Pickering Railway, and from which to Stokesley this line is incomplete.
There is no doubt that the main bed of ironstone will exist on nearly the whole
length of this portion of the railway in some form or quality, but it is lying under level

except at the head of some of the branch dales, where it is exposed to the surface. I
examined some of Mr. J. S. Pratt's ironstone, sunk to in Fryupdale, on the 10th day of
January, 1856, and found that it was the seam known as the top seam. As no ironstone
is as yet working in this part of Cleveland, I do not consider it necessary to do more
than give the following section15 made from the various outcrops in Fryupdale and
beside the river Esk, viz :—

The analysis of the stone from the top seam will be given hereafter. The
"pecten," Mr. Pratt states at 32 per cent., and the "avicula" as richer. The North
Yorkshire and Cleveland Railway is only opened out from Picton to Stokesly, with
also the Whorlton Branch, but a few miles before arriving at Stokesly from the south
we come to Ingleby Manor Mines, leased under Lord Delisle, by the Ingleby Mining
Co., who have been engaged proving the stone; but from the want of the completion
of the public railway, as well as of a private branch from it to these mines (which will
be about three miles in length) no ironstone has as yet been vended. I append the
following section of the strata at these mines, viz.: Burton Head at Ingleby Manor
Mines — full rise nearly north.

From the above section it will be seen that a third seam comes into view for the
first time as a working seam, and is higher geologically than the seam called the top
seam of Cleveland, and, therefore, I have called this seam the "Ingleby" top or third
seam. The top band of this seam has somewhat the appearance of some parts of the
other two seams, and partially as regards the shell or crust having a greater per
centage of iron than the bulk. In one of the analyses given, attention is directed to the
oxide of manganese, said to be an important element in the manufacture of steel.
The second seam, known as the top seam, has not been seen or sought for here,
and when I made my examination of these mines, I was unable to account for the
three freestones; but, on comparing the strata in one of the Eston borings (see
Diagram), I found they agreed geologically, and satisfactorily proved the true position
of the third seam. Whether any type of this third seam may exist in the said Eston
boring is uncertain, but, after comparing notes with John Bell, Esq., of the firm of Bell
Brothers, who has examined the Cleveland district more minutely than almost any
other ironmaster, it appears he has discovered types of the "Ingleby" third seam both
at Crainimoor and at Carlton, to the west of Ingleby Manor mines, the result of which
I give by the annexed sketch. (See Diagram.)
The "Ingleby" top seam, therefore, evidently decreases to the west, and is only
typified in the hills in that direction; and, vice versa,16 the so-called top seam at
Swainby is evidently decreased in the above hills to the east, and there only typified.
The main or thick bed, as will be seen by the section, is much divided here, and about
two months ago a blower of gas was met with in it, issuing from a very small fissure
in the 2 feet 6 inches shale, which, when first lit up, continued to burn for some time,
but the flame was of a bluish colour — this being the third place in this district in
which there have been indications of gas. In all probability it comes from the jet rock,
where such rock is in a state of perfection, as the rock is so highly bituminous and

sulphureous that (as named in Mr. Louis Hunton's paper, before-mentioned), when a
small heap was once calcined "at Loftus Works," "the melted bitumen and sulphur
flowed in flaming streams."
It may be as well here to remark, that the ironstone proprietors on the line of the
North Yorkshire and Cleveland Railway will get more immediate access to the blast
furnaces in the Middlesbro' district, by the branch railway called the Middlesbro' and
Guisbro' Branch, joining the Middlesbro' and Guisbro' Railway near Morton Grange,
and the North Yorkshire and Cleveland Railway near Potto. The length of this branch
will be about five miles, but it is not yet made.
On the 23rd June, and in the following month, 1851, I examined the main bed of
ironstone at Carlton, and found the following section, taken in a staple sunk on the flat
ground to the east of the quarries of the old alum works, viz.:—

From none of these hills, however, are there as yet any opened mines after
leaving Ingleby Manor and going west, until we come to Swainby district, which is
opened out by the Whorlton Branch Railway from off the North Yorkshire and
Cleveland Railway, being, about 2½ miles in length.
These royalties, I understand, are held by lease from the Marquis of Aylesbury,
to Messrs. R. W. Jackson, C. Barrett, and R. Watson, and the portion opened out is
subleased to Messrs. Holdsworth, Bennington,. Byers, & Co., and are called the
Swainby mines. These mines only commenced to vend ironstone about the 3rd of
March this year, and are now vending about 120 tons per day — 200 tons per day as
yet being their maximum vend. The seam wrought is the main seam, as will be seen
by the following section of the strata at the mines, viz. :—

The seam, which above is shewn 23 feet, where cropping out at the top of the
dale southwards, has decreased to as follows :—

Again, near to Mr. Pattinson's farm, on the late Mr. Mauliverer's property, the
seam supposed to be the so-called top seam is 30 feet below the 24-feet freestone in
the above section, and at 220 feet below the said freestone is the main seam, as
follows :—

Proceeding along this range of hills to the west and south, and passing
Osmotherly, where trials have been made for this ironstone by one of the proprietors
(but it is as yet completely closed, there being no means of transit), we come to the
villages of Kirkby Knowle, Boltby, Thirlby, and Felis-Kirk, &c., or what may be
properly termed the Thirsk district.

15 — Furnished by J. S. Pratt, Esq., and made by his mine surveyor, Mr. Joseph Greenhough.
16 — This seam is now being sought for at Kildale on the south and east by Messrs. Bell
Brothers.
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On the 23rd day of October, 1851, after having opened out the Eston mines, Mr.
Vaughan and myself made a tour into this district, commencing at Thirsk; but our
attention being directed solely to the main bed, we passed over the so-called top seam,
not knowing then of its existence as a working bed of ironstone, and came to the
conclusion that if the lias was its full thickness here, the bottom or main bed would lie
very deep, so that we made a very cursory examination of the hills until we got to
Osmotherly, where the old alum works gave a more definite character to the strata in
which lies the ironstone we were seeking. In October, 1852, Mr. Vaughan and myself
were again asked to visit this district with Mr. C. Bradley, of Richmond, which we
did, and made an examination of the seam now known as the top seam of Cleveland,
in a drift in the property of C. H. Elsley, Esq., at Kirkby Knowle — the seam being
about seven feet high. We then decided that it was not the main bed of Eston or
Cleveland, but a higher seam, which is now proved to be correct. Since 1852, and up
to the present time, several openings have been made in this district in the Rev. C.
Johnstone's property, at Thirlby, Dr. Verity's at Boltby, and at Mount St. John's, near
Felis-Kirk.

I re-examined part of this district in April last, and the so-called top seam is
exposed in several places in the properties named. Having had placed in my hands a
general section of the strata made, I understand, by the said Dr. Verity, I cannot do
better than give it in this place, as it will be of great importance in further
examinations of the district. (See Diagram.)
Dr. Verity here indicates the position of the Northamptonshire ironstone, alluded
to in this paper as having been seen by Mr. Attwood. The latter part of this section is
corroborated by Professor Phillips (whom I had the pleasure of meeting at Rosedale
Abbey the day before I was in the Thirsk district). He kindly furnished me with a
section, which is as follows :—

And, in writing me, he states that "great care was taken in making the section,"
and that he believes it "contains the Eston measures in a reduced state," and considers
the "marlstone is unequivocally exposed in the fields immediately north of the
section, and is seen in the road cutting ;" and hence draws the conclusion that,
although the so-called top seam of Cleveland, Boltby, and Rosedale (called dogger
and inferior oolite in his work already named), may be here worth working, that the
Eston or main bed is not so. These conclusions, of course, depend altogether on the
marlstone being correctly identified.
Dr. Verity's section not only gives us a seam to tally with the "Ingleby" top or
third seam, but several others in the higher geological formation, as well as one below
— the second seam above the so-called top seam apparently agreeing with the
"Ingleby" top seam. Want of time in my last visit prevented me examining this district
in such a manner as to test the accuracy of the section with regard to the upper seams.
In passing Kennicow limestone quarry, I found several ironstone bands, but none
sufficiently good to be worthy of special notice. Three yards of the limestone seemed
to contain a large per centage of iron also.
This ironstone district is still closed for want of railway communication,
although by some it is considered the most likely to supply the West Yorkshire district
iron-works, with the so-called top seam as a mixing stone.
The only special district to which I think it necessary now to allude, is the
Rosedale Abbey district, the ironstone from which has attracted a large amount of
attention, on account of the large per centage, immense deposit, and magnetic

properties. In this district, as by the quotations already given, iron-making must have
taken place upwards of 600 years ago; and it also appears that, about 1834, it was
reported on; but it was not until the spring of the year 1853 that attention was directed
to it as an ironstone. About 1851, East Rosedale district being in want of material to
mend the public roads, an arrangement was obtained for carting this magnetic iron ore
(as it is now called) at 6d. per load, from the present quarry, for that purpose. The
roads so mended, were observed by Mr. W. Thompson, a collector and shipper of
ironstone at Staithes, who had occasion to be over in this district seeking for jet. This
he soon communicated to Mr. George Park, of Whitby, Mr. Hartas, of Wrelton, and to
Messrs. Sheriff, Mason, and others connected with the railway company. Hence the
matter was soon before the public, and the district has perhaps been most examined of
any part of Cleveland, by parties interested in the iron trade. The attention of the
parties opening out this ironstone, viz., Messrs. Leeman, Sheriff, and Hartas, as
lessees, has been principally confined to the place known as "The Quarry," and the
drift and pit near thereto, shewn on the Plan attached hereto, called the No. 6 or
Rosedale Abbey Plan. The principal lessor on the west side of Rosedale, is H. B.
Parley, Esq.. The quarrystone is entirely unproved as to its extent or thickness; it is
lying in a conglomerated state, as though it were a disjointed and isolated batch,
forming concentric rings in the hill-end, and not uniformly stratified in any one
direction, nor at any regular points, either vertical or horizontal. The depth in the
quarry may be called 35 to 60 feet, and not yet at the bottom of the ironstone, from
which quarry the ironstone led away as an experimental stone has been taken. The
analysis of this stone will be given with the others — the bluish black being the
richest. Looking at the Plan, not many yards to the south, a drift is shewn, and also
two pits, one sunk and the other not completed. I examined the ironstone proved
between the pit sunk and face of the drift, which appears more stratified, but not really
so, — in one instance there is a cheek or slip, running nearly parallel to the drift,
hading at an angle of 45° to the south. The particulars of the strata and the stone
proved will be best understood by the annexed sketch. (See Diagram.)
The quality of this ironstone, both from this drift and the quarry adjacent, varies
in itself, the bulk of the drift ironstone being nonmagnetic (so-called). It will be
observed from the Plan, that no cross drift in behind the quarry has been driven, so
that, as yet, no correct idea can be formed as to the relative position of the two.
However, on the road from Hutton-le-Hole, at the point marked A on the said No. 6
Plan, a seam of ironstone, coarse and silicious, is cropping out, but also in a confused
state, and is at a much higher elevation than "The Quarry" ironstone, viz., about 65
fathoms, and although the ironstone itself is very much different to that in "The
Quarry," it seems a question of considerable importance, whether it is not the regular
se-am meeting first with the disturbance, in approaching from the north, and this view
is to some extent confirmed by the regular freestone strata capping the hills on the
west side of Rosedale, in the continuation of Rosedale Vale northwards, where, about
two miles up, we come to the drift called "Sheriff's Drift" (shewn on the Plan), where
a seam of ironstone is drifted into for about 40 or 50 yards, and the following is a
section :—

This ironstone is about 41 fathoms more in elevation, than the ironstone at the
quarry, but is about 24 fathoms lower than the point A on the plan at the outcrop.
The analysis of this ironstone will be given, shewing the different value it has
from the so-called magnetic "Quarry" ironstone. I have no doubt that this seam is the
same as the seam at the point A on the Plan, as also the same as that found on the east
side of Rosedale, in Captain Vardon's property, of varied thickness, as well as the
same seam as that at Grosmont, Fryupdale, Swainby, and Boltby, known as the top
seam of Cleveland — the nine inches of coal in the pit sunk agreeing with Beckhole,
near Grosmont, in particular; so that the only doubtful point is as to the portion from
the outcrop at A to the so called magnetic "Quarry," the most feasible solution being,
that it is a disjointed patch of the regular seam, known as the top seam, and not a vein,
as has been said; and, with all due deference to the parties who have had more
opportunity for examining this district than I have I propose leaving the extent of the
magnetic and extra per centage tract as an unsolved problem, as it may vary from one
or two acres to any indefinite extent, not being at all proved to the south.
About two miles south-west of the magnetic "Quarry," near to a place called
Loskey Bridge, on the road to Hutton-le-Hole, a trial pit, called the "Hutton Pit," has
been sunk so far, to test the stone, but without any definite result. Near to the said
Loskey Bridge is a soft blue sandy rock, thought to be an outcrop of this stone, and is
about 20 fathoms lower in elevation than the magnetic "Quarry." Whether it is the
outcrop or not is very doubtful. This ironstone is not a true magnetic — that is, it will
not attract iron itself, hut is attracted by the magnet before calcining. I cannot make
out., from the results of the experiments, that the iron from here, is better in any of its
qualities than the iron from the main seam of Cleveland, and if so, the commercial
value of this district, will resolve itself into a pure question of calculation, at the same
time involving many elements, the item of railways being the principal one.
The ironstone for experiments has now to be carted upwards of ten miles to
Pickering, at from 6s. 8d. to 7s. per ton, and thence via Malton and Thirsk to the
northern iron furnaces. The Derwent Iron Company have got about 2,000 tons of this
stone, the result of a portion of which, in quantity, was from 48 to 49 per cent. About
200 tons and 450 tons have been sent to two firms in the Middlesbro' district for
experiments, besides small quantities to Masbro' Iron-works, and to South Durham
Iron-works near Darlington, making an aggregate of from 3,000 to 4,000 tons vended.

The nearest railway is the Whitby and Pickering Railway, having the South and West
Yorkshire Iron-works in view; but this route is, I believe, abandoned, the promoters
being wishful to get on to the North Yorkshire and Cleveland Railway, either by
Fryupdale, Danbydale, or, as is said to he most feasible, by Ingleby Manor mines, and
so join the railway there, thus making about 14 miles to the North Yorkshire and
Cleveland Railway, and thus have (by the intended junction of the North Yorkshire
and Cleveland Railway with the Middlesbro' and Guisbro' Railway) direct access to
the centre of the North Cleveland iron furnaces. But before much outlay is incurred
for the transit of this ironstone, further tests ought to be applied as to the extent of
stone of equal quality to "The Quarry" ironstone.
Before following up the account of the iron-works built since 1846, it now only
remains for me shortly to refer to some of the various analyses made at various times,
of the ironstone from the different places, and, in so doing, I would wish to caution
speculators in ironstone mines from placing too great confidence in such analyses,
however chemically correct they may be as to the identical piece of ore subjected to
examination. They alone are not sufficient data on which to open out or condemn
ironstone mines, particularly in Cleveland, as so much depends on the getting of fair
average samples of the ore, and applying such analyses, mathematically correct, to the
bulk of the stone; as also in respect to the difference of such at the outcrop, to that in
the solid, arising from long exposure to the air and other causes; as also the difference
in the shell or crusts from the internal bulk — in the latter item alone varying in some
cases from 10 to 15 per cent. of metallic iron.
If, however, we perform our analyses upon a large scale — say a few hundred or
thousand tons in the blast furnace — we subject it to a practical test, the objections as
to good or bad workmanship applying equally to the chemical test as to this. On the
other band, I believe chemical analyses have been and are too much neglected in iron
making, and would, probably, if more generally applied in regular work to all the
materials used, be the means of important results as to quality.
The analyses I have tabulated, as far as is practicable, having been made in
various ways by various parties. Where they have been published, reference is made
thereto for description of process and other details. The various works may be
consulted advantageously, and, although the results are very various indeed, they are,
in all probability, chemically and practically correct with regard to the actual
specimens experimented on, and, at the same time, are perhaps in many instances
wide of the real results of the bulk of the mines.
I first give analyses of the main or thick bed. — (See Table annexed.) The
practical calculation is, that three tons of the north part of Cleveland main seam will
make one ton of iron, and that it requires nearly four tons of Whitby main seam to one
of iron. Notwithstanding the foregoing analyses, the main bed of Eston ironstone has
often exceeded Dr. Maugham's estimate of 85 per cent. from the blast furnaces, I have
no doubt up to 37 per cent. Of course allowance ought to be made for the difference
there is between the pig iron from the blast furnace and pure iron. I now give the
analysis of the seam called the top seam of Cleveland. — (See annexed Table.)

The foregoing analyses clearly shew the truth of the remark as to the irregularity
of quality of this seam.
I next give the analyses of the "Ingleby" top or third seam as follows:—
The top band of this seam averaging two feet two inches is the main feature of
these mines, and what effect it will have on the quality of the iron, by its use as a
mixing stone, is as yet untested by actual proof, considerable weight being placed
thereon by the lessees, on account of the large per centage of manganese named by
Mr. Herapath.
The only other analyses I have now to allude to are those named in Mr.
Crowder's first paper, in April, 1856, as to (Scugdale) Swainby, viz. :—

Mr. Crowder calls attention to "the three top and two bottom beds" being similar
"to Hutton-Lowcross and other places, whilst the middle beds are very poor in iron
and rich in lime," having formerly been tried for a true limestone. From the section
already given, Nos. 1 to and with No. 7, being from the seam known as the top seam,

and No. 8 or Scarthnick being the same as the present working scam, and identical
with the main bed of Cleveland.
I now continue the account of the erection of the blast furnaces since 1846.
The iron-works having now the advantage of an almost unlimited supply of
ironstone by rail from the north part of Cleveland, with the extra incentive of high
rates for pig iron during most of this period, the erection of blast furnaces increased
very fast, and in the following order, (beginning where we left off,) viz.
12th. Bedlington Iron-works. — Belonging to Messrs. Longridge, and consisting
of two blast furnaces. The first was erected about 1849, and the last in 1854, and were
intended for a mixture of local coal-measures ironstone with Cleveland (Whitby)
stone. They have been out of blast since September, 1855.
13th. Middlesbro' Iron-works. — Belonging to Messrs. Bolckow and Vaughan,
consist of three furnaces, and were erected about 1852, for Eston ironstone.
14th. Eston Iron-works. — Belonging to Messrs. Bolckow and Vaughan,
consisting of six furnaces, were erected about 1853, for Eston ironstone.
15th. Cleveland Iron-works.17 — Consisting of three furnaces, were erected in
1853 and 1854; belong to Messrs. T. L. Elwon and Co., and were intended for Eston
ironstone.
16th. South Bank Iron-works. — Consist of three furnaces, were erected in 1854
and 1855, and belong to Messrs. Bernhard Samuelson, and Co., and were also
intended for Eston ironstone.
17th. Tees Iron-works. — Consist of four furnaces, were erected about 1854, and
belong to Messrs. Gilkes, Wilson, & Co., being intended for Hutton-Lowcross and
other Cleveland ironstone.
18th. Darlington Albert Hill Iron works. — Belong to the South Durham Iron
Company, and consist of three furnaces. Two were erected about 1854, and one in
1857,18 for Hutton-Lowcross and other Cleveland ironstone.
19th. Ormesby Iron-works. — Belong to Messrs. Cochrane and Co., consist of
four furnaces, and were erected in 1854 and 1855, for Hutton-Lowcross and other
Cleveland ironstone.
20th. Clarence Iron-works. — Belong to Messrs. Bell Brothers, consist of three
furnaces, and were erected in 1854 and 1855, principally for Normanby ironstone.
21st. Stockton Iron-works. — Belong to Messrs. Holdsworth, Benington, Byers,
and Co., and consist of three furnaces, erected in 1854 and 1855, for Swainby and
other Cleveland ironstone.

22nd. Wallsend Iron-works. — Belong to Messrs. Palmer and Co. (lately to
Messrs. Carr & Co.), and consist of two furnaces, and were erected in 1854 and 1855,
for the so-called top seam ironstone from the coast.
23rd. Felling Iron-works. — Belong to Messrs. Pattinson and Bell, consist of two
furnaces, and were erected in 1854 and 1855, for Normanby and other Cleveland
ironstone.
24th. Bradley Iron-works. — Belong to Messrs. Richardson and Co., consist of
four furnaces, and were erected in 1854 and 1855, partly for local ironstone as well as
Cleveland ironstone.
25th. Norton Iron-works.19 — Belong to Messrs. Warner & Co., consist of two
furnaces, and were erected in 1856, principally for the Swainby and North Yorkshire
and Cleveland Railway ironstones.
26th. Washington Iron-works. — Belong to the Washington Chemical Company
and Messrs. Bell Brothers, consist of one furnace, and were erected in 1856, for
Normanby and other Cleveland ironstone.
27th. Haltwhistle Iron-works. — Belong to Mr. Joseph Beasley, jun., from
Birmingham, consist of one furnace, and were erected in 1856, for local clay
ironstone and brown hematite from near Alston; still, by railway communication, they
may be considered to belong to the northeast part of the North of England.
Thus, it will be seen that, from 1846 to and with 1851, a period of five years, we
have only one new furnace erected, viz., at Bedlington, in 1849. But it is to be
remembered that it was during this period that a severe financial crisis existed, as also
that the price of pig iron was very low during part of this time ;20 then, from 1851 to
the present year 1857, or say a period of only six years, we have the large number of
forty-eight more furnaces erected, and nearly all for Cleveland ironstone; making now
a total of eighty-six blast furnaces, besides the following ten21 furnaces, either in
course of erection or under arrangements for the same, as well as others said to be
contemplated, viz.
28th. Brenkburne Iron and Coal-works. — Consisting of two furnaces, are
situated six miles from the North-Eastern Railway, north of Morpeth, in
Northumberland (and come into the list under the head of North of England), and are
intended primarily for local ironstone from the carboniferous limestone measures,
similar to Ridsdale Iron-works.
29th. Victoria Iron-works (Wreck Hill, near Hinderwell). — Have been already
alluded to, being on the sea coast, and are intended to consist of two furnaces.
30th. Jarrow Iron-works. — -Belong to Messrs. Palmer & Co., and are intended
to consist of two furnaces for the (sea coast) Rosedale ironstone.
31st. Middlesbro' New or Tees-side Iron-works. — Belong to Messrs. Snowdon
and Hopkins, and consist of two furnaces, being intended for Cleveland ironstone.

32nd. Beckhole Iron-works. — These works are intended to consist of two
furnaces, and have been already alluded to as belonging to a public company called
the Whitby Iron Company (Limited).

17 — Since this paper was read, an arrangement has been made, by which these ironworks have
become the property of Messrs. Bolckow and Vaughan; and Messrs. Elwon, Malcolm, and Co., have
commenced the erection of new iron-works, near Eston Junction, to consist of two or three furnaces,
and to be called the Clay Lane Iron-works.
18 — Has been put into blast since this paper was read.
19 — The "Big Ben" bell of Westminster Parliament Houses, was cast at these works.
20 — The price of pig iron (No. 1) on the Clyde, from 1840 to and with 1855, is as follows :—
See "Chart of the Properties and Prices of the Metals chiefly used in the Arts and Manufacture," &c.,
by William Johnston, metal merchant. Glasgow.

21 — Since this paper was read Clay Lane Iron-works have been begun, thus making eleven new
ones, and thirty-three in all.
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It now only remains to notice a few of the most prominent results in the district;
and the first is a most direct one, on the Stockton and Darlington Railway, raising that
railway from its somewhat depressed state of 1850, to one of extreme financial
prosperity at the present time. The following extracts from the Company's accounts
(including Wear Valley, Redcar, and Weardale Extension Railways) will shew the
extraordinary increase of traffic, viz. :—

The increase of ironstone, limestone, coke, and coals for iron-works, will be seen
to be as marked as the decrease of coals and coke for export, the aggregate increase
being very marked within the last five years: and the aggregate tonnage of all kinds
being about 3½ million tons in 1856. Of course this extension of traffic applies, in a
modified extent, to the other railways and means of transit in the district.
On the South Durham Coal-field this great extension of iron-making cannot but
have had, and will continue to have, a most wonderful effect, when we consider that
there are eighty-six blast furnaces altogether, of which seventy-three are at present in
blast, to which the supply of Cleveland ironstone is equal to sixty-five furnaces,
leaving only eight furnaces in extent to be supplied from other sources. And out of
these sixty-five furnaces about two-thirds are drawing their supply of coal from the
South Durham coal-field. These seventy-three blast furnaces will produce about five
hundred and eighty-four thousand tons of pig iron, or upwards of half a million per
annum, requiring for such production about three million tons of coals or coke. And in
the capacity of either coals or coke, we have from this coal-field nearly one and threequarter million tons of coals consumed yearly for pig iron making. But, in order to
shew more strikingly this consumption of coal, it may be stated that the seventy-three
furnaces in blast are consuming coal equal in extent to 60023 acres, at least, of fourfeet seam per annum, of which I estimate 350 acres to be got from the South Durham
Coal-field — equal to the drawings of at least fifteen moderately-sized collieries.
Also, taking different yields from the various districts into account, we have not less
than 1,690,000 tons of ironstone vended from this Cleveland district yearly,24 being
equal to about forty-six acres of a seam, five yards thick, of ironstone; and thus a
square mile of such a seam would supply the sixty-five furnaces for about fourteen
years.
Further, these seventy-three blast furnaces are consuming at least 879,600 tons of
limestone yearly, for fluxing; so that these items combined will shew the extent to
which the professional members of this Institute must be interested in the said
Cleveland district.

It is neither necessary nor essential to this paper to compare the present
production and make of iron with that of former periods. For the sake of contrast,
however, let us take one or two years, viz., in 1820, the consumption of iron in
England was only 400,000 tons, or 184,000 less than the quantity now made from
these seventy-three blast furnaces; and even in 1840 it was only 1,000,000 tons, or not
twice the make by the said furnaces. In 1854, the make of pig iron in the British Isles
was 3,069,838 tons — the North of England thus furnishing nearly twenty per cent of
the whole.
I now wish to draw attention to the last result that I think worthy of notice, and
that is an important one, viz., the value of coals and coke, when delivered from the
South Durham coal field into the Cleveland iron making district, which is so great that
trials are going on with the view of finding the continuation of that coal field under
the lias formation. It is not my intention to express any opinion hereon, beyond
admitting its possibility, and giving a few facts in connection therewith: as, if coal of
suitable thickness, quality, and depth from the surface, be obtained, I need hardly say
its importance cannot well be overrated.
Both a sinking and borings have been made within the last eighteen months at
Coatham, near Redcar, to the depth of about thirty-two fathoms, but, although rumour
said a four feet seam of coal was found in the first boring, (on which, if there, the
usual value of lessors' interest, stipulated for by a mining engineer of experience, was
quadrupled), such scam, if ever there, disappeared on the approach of the sinking and
further boring. These parties stopped boring in April last, being then, I understand,
about thirty fathoms down, but no coal has been found, only shale and thin limestone
beds.25 At Kirklevington, (near Yarm), Lord Falkland has bored to a depth of upwards
of 100 fathoms, in which he has gone through various beds of sandstone, and is said
to have gone through the magnesian limestone, and now to be boring in the lower new
red sandstone, having previously passed through two or three thin coal seams of two
to three inches thick. These two places represent the present trials. As regards the
former, W. W. Smyth, M.A., in the "Geological Survey, 1856," (already quoted
from), has a foot-note as follows, — "It is intelligible that the discovery of
neighbouring coal should be regarded as a desideratum; but it says little for the spread
of sound knowledge in the district, that at the present time a trial for coal should be in
operation at Redcar, whore people, more sanguine than prudent, are founding their
hopes on the very shales, loaded with has fossils, which, as has been pointed out to
them by a geological neighbour, distinctly warn them to desist." The warning here
alluded to I presume to be that of Professor Phillips, in his work, already mentioned,
of 1829, and from which I now quote :— "the opinions of working colliers on this
point have too often been preferred to the legitimate deductions of science, and even
yet persons will, perhaps, be found willing to credit the delusive tale of finding good
coal by going deeper. But the warning must be given though it be disregarded, and
from all the natural exhibitions on the coast, as well as from the result of every
experiment inland, I am compelled to state, that any hope of discovering seams of
coal more than eighteen inches or two feet in thickness, in any part of the strata above
the upper lias or alum shale, is entirely unsupported by reason and experience. That
the coal measures of Durham and Western Yorkshire exist (covered by magnesian
limestone and red sandstone) beneath the lias, is probable, but the practicability of
reaching them by pits, even in Cleveland, or near York, is very questionable, and the
expense of the experiment may be ruinous." Still, as I have said before, it is possible

to find the South Durham coal measures, but, of course, below the lias. I quite agree
with the Professor's remarks as to no thick coal seams being above the has, but,
notwithstanding the remarks just quoted, nothing has yet been shown to prove that the
South Durham coal-field does not lie within reasonable depth below the lias. Others
have bored on the coast, amongst them are, Zachary Moore, about 1740, and Lord
Dundas in 1794. (See J. W. Ord's work of 1846.)
At Dinsdale, on the Tees, in 1789, several trials for coal were made, two of the
borings being carried to the respective depths of sixty-six and seventy-four fathoms,
of which thirty-two fathoms of the lowest beds met with consisted of white and grey
sandstone, without any mixture of the red strata. The deepest Dinsdale boring, viz.,
Woodhead, is the one from which Middleton Spa now issues, being from a blue
stratum lying under gypsum, at the depth of about 19½ fathoms.
At Entercommon, near Smeaton, three miles south of Dinsdale, a boring was
made to the depth of 111¾ fathoms, with a similar bottom to the two at Dinsdale, and
fifty fathoms, near the surface, of red sandstone with a few bands of bard stone.
These last particulars I take from the works of the Rev. G. Young, and G. C.
Greenwell, respectively; from the latter of which I transcribe a section of the strata at
Oughton, near Hartlepool, viz. :—

Mr. Greenwell, in his work just quoted, in order to make the likelihood of coal
being found in Cleveland greater, supposes that the red sandstone and coal measures
may become conformable at this point; and without calling this in question, I think
other reasons may be given why the finding of coal here may be possible, and in order
to give data for judgment hereon, I have appended hereto an outline section of the
coast from Hartlepool to Castle Eden (see Map No. 7), and thence northward to
Seaton pit, the latter part of the section being taken from the paper of Mr. Wood,
President of this Institute,27 and I also give the following sketch in illustration of the
possible effect of an assumed heaving of the primary rocks in the vale of the Tees.
(See Diagram.)
On the other hand, if no change in the disposition of the new formations, with the
coal and other older formations, either by dislocations,. upheaving, or otherwise, after
leaving Castle Eden, then Professor Phillips is likely to be correct; but, of course, the
whole, as said before, is, until proved, ideal, and only a possible fact. In conclusion, I

must not omit to notice the expected greater facilities of importing hematite from the
Ulverstone and Whitehaven districts by the now expected railway from Barnard
Castle to join the Lancaster and Carlisle Railway, viz.,28 the South Durham and
Lancashire Union Railway, and with a very small per centage of which hematite, and
reasonable care on the part of the proprietors of blast furnaces, there can be no doubt
of iron of the best quality, and at a reasonable rate, continuing to be made in the
district.

22 — Sent from Middlesbro' to Witton Park Iron-works.
23 — This equals near 8¼ acres per furnace per annum; but with the coals consumed in
production and transit of such to the furnaces, even ten acres per furnace per annum may be considered
a fair estimate.
24 — Instead of commenting on the shipments and prices of the pig iron from Cleveland I have
thought it better to append Messrs. Pauls, Buck, & Co.'s Circular, dated 14th January, 1857, minus
their list of furnaces. (See Appendix A.)

25 — In 1778, a boring was made at Coatham, by the late Sir Charles Turner, to the depth of
forty or fifty fathoms, but no coal was found. (See J. W. Ord's History of Cleveland, 1846.)
26 — A copy of this account in my possession makes this 4 ft. 6 in. more, and thus the total 88
fathoms 0 ft. 11 in.
27 — On the Magnesian Limestone at the Seaham and Seaton Winning, read before this Institute.
(See Vol. V. of this Institute's "Transactions.")

28 — The Royal Assent has been given to the Act for this railway since this
paper was read.

