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Excepting a few old houfes, none of the buildings
in Aleppo were actually thrown down ; but the walls
of a confiderable number of houfes have been rent.

We have had the wetteft winter I ever faw in this
country, ‘The Coic has every-where overflowed its
banks, and is juft now much higher than it has been
known to rife for many years.

LI Remarks on the Bovey Coal: In a
Letzer to the Right Homourable George
Earl of Macclesfield, Prefident of the Royal

Society. By Jeremiah Milles, D. D.
EF. R S.

My Lord,

Bead Feb. 23, HE defcription, which the learned

1780 profeflor Hollman has given the
Society *, of two remarkable ftrata of foffil wood in
Germany, one in the neighbourhood of Munden, in
the duchy of Grubenhagen, and the other near Al-
lendorf in Heffe, correfponds, in fo many particulars,
with fome ftrata, difcovered about fiftecn years ago,
in Devonthire, that it fuggefted to me a doubt, whe-
ther thofe German ftrata were really (what the
learned profeffor fuppofes them) foflil wood, and
formerly a vegetable fubftance, or (what he fays the
miners call them) foffil coal. ‘The reafons, on which
this doubt is founded, are fubmitted to the judgment
of your Lordthip, and the Society, in the following

# See the above, N° xlix. p. 5¢6.
4 account
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account of the Devonthire foffil, which is commonly
known by the name of the Bovey coal. It is found
on a common furrounded with hills, called Bovey
Heathfield, in the parifh of South-Bovey, 13 miles
fouth-weft of Exeter, and 3 miles weft of Chud-
leigh. The uppermoft of thefe ftrata rifes within a
foot of the furface, under a fharp white fand, inter-
mixed with an afth coloured clay, and underlies to
the fouth about 20 inches in a fathom.

The perpendicular thicknefs of thefe ftrata, in-
cluding the beds of clay, with which they are inter~
mixed, is about 70 feet. There are about fix of
each, and they are found to continue eaftward, in an
uninterrupted courfe, to the village of Little-Bovey,
a mile diftant, and probably extend much further.
The ftrata of coal near the furface are from 18 inches
to 4. feet thick, and are feparated by beds of a brownifth
clay, nearly of the fame dimenfions, but diminifhing
in thicknefs downwards, in proportion as the frata
of coal grew larger; and both are obferved to be
of a more compact and felid fubftance in the lower
beds. The lowesrmoft ftratum of coal is 16 feet
thick ; it lies on a bed of clay, under which is a
fharp green fand, not unlike fea fand, 17 feet thick,
and under that, a bed of hard clofe clay, into which
they bored, but found no coal. From the fand arifes
3 fpring of clear blue water, which the miners call
mundic water, and a moifture of the fame kind
trickling through the crevices of the coal tinges the
outfide of it with a blue caft. ’

Some {mall and narrow veins of coal are found in-
termixed with, and fhooting through, the beds of
clay, forming impreffions like reeds and grafs, and

very
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very fimilar to thofe, which are generally found on
the top of coal mines. The clay alfo (at leaft that
part of it, which lies neareft to the coal) feems to
partake of its nature, having fomewhat of a laminoys
texture, and being in a fmall degree inflammable ; and
amongft this clay, but adhering to the veins of coal,
are found lumps of a bright yellow loam, extremely
light, and fo faturated with petroleum, that they
burn like fealing wax, emitting a very agreeable and
aromatic {cent.

Though the fubftance and quality of this coal, in
its feveral ftrata, are much alike, and it is all indif-
criminately ufed for the fame purpofes; yet there is
fome difference in the colour, form, and texture, of
the feveral veins. The exterior parts, which lie
neareft to the clay, have a greater mixture of earth,
and are generally of a dark brown, or chocolate
colour ; fome of them appear like a mafs of coal and
carth mixed ; others have a laminous texture, but
the lamin run in fuch oblique, waving, and undu-
lating forms, that they bear a ftrong refemblance to
the roots of trees, of which kind I have feen fome
fpecimens from Lough Neagh in Ireland, which feem
to be the fame fort of foffil. ‘

There are other veins of this coal, which lie more
in the center of the ftrata, and abound moft in the
loweft and thickeft bed, the fubftance of which is
more compact and folid : thefe are as black, and al-
moft as heavy, as pit coal; they do not fo eafily di-
vide into lamin®, and feem to be more firongly im-
pregnated with bitumen : thefe are diftinguithed by
the name of ftone coals, and the fire of them is more

ftrong and lafting than that of other veins. B
ut
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But the moft remarkable and curious vein in thefe
ftrata is that, which they call the wood coal, or board
coal, from the refemblance which the pieces have to
the grain of deal boards. It is fometimes of a choco-
late colour, and fometimes of a fhining black. The
former fort feems to be lefs impregnated with bitu-
men, is not fo folid and heavy as the latter, and has
more the appearance of wood. It lies in ftrait and
even veins, and is frequently dug in pieces of three
or four feet long, and, with proper care, might be
taken out of a much greater length. Other pieces
of the fame kind are found lying upon them, in all
dire®ions, but without the leaft intermixture of
earth, or any other interftices, exeept fome f{mall
crevices, by which the pieces are divided from each
other, in all diretions. When it is firft dug, and
moift, the thin pieces of it will bend like horn, but
when dry, it lofes its elafticity, and becomes fhort
and crifp, At all times, it is eafily to be feparated
into very thin laminz, or fplinters, efpecially if it lie
any time expofed to the heat of the fun, which, like
the fire, makes it crackle, feparate, and fall to pieces.
The texture of this foffil confifts of a number of la-
minz, or very thin plates, lying upon each other ho-
rizontally, in which fmall protuberancies fometimes
appear, like the knots of trees; but, upon examina-
tion, they are only mineral nuclei, which occafion
this interruption in the courfe of the laminz; and
pieces of fpar have been fometimes found in the
middle of this wood coal.

Though the texture of this coal is laminated, yet
it does not appear to have any of thofe fibrous inter-
feCtions, which are obferved in the grain of all wood..

This
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This coal eafily breaks tranfverfely, and the feparated
parts, inftead of being rugged and uneven, are ge-
nerally fmooth and thining, in which even the courfe
of the laminz is hardly difcernable.

They dig this coal in an open pit, together with
the clay that is mixed with it; and though it lies very
clofe and compact in its original bed, yet it is fo eafily
feparated, that they can afford to fell it for half a
crown a ton at the pit.  The fmaller coal is feparated
from the clay by a fkreen, or grated fhovel; the
larger, which rifes fometimes in pieces of above an
hundred weight, is piled up by hand. There is hardly
any other ufe made of it at prefent, but to bake the
earthen ware of a manufacture ere&ted at South-
Bovey, and for burning of limeftone, which rifing in
great quantities at the neighbouring town of Chud-
leigh, the coal is carried thither, and they return
with limeftone to the pit; which they burn there, for
the ufe of the northern parifhes, to whom it lies more
convenient than the kilns of Chudleigh.

The fire made by this coal is more or lefs ftrong
and lafting, according to its different veins: thofe
which lie neareft to the clay, having a greater mixture
of earth, burn heavily, leaving a large quantity of
brownifh afhes ; that, which they call the wood coal,
is faid to make as ftrong a fire as oaken billets, efpe-
cially if it be fet on edge, fo that the fire, as it afcends,
may infinuate itfelf between, and feparate the laminz.
But that of the ftone coal is accounted moft ftrong
and durable, being apparently more folid and heavy,
and probably alfo more ftrongly impregnated with bi-
tumen. One of the proprietors of this coal made an
experiment of burning it in the fire-engines of Corxlml-

wall,



[ 539 ]

wall, to which it might have been tranfported, with-
out much trouble or expence, being only four miles
diftant from the navigable river Teign; but the heat
of the coal was not fufficiently intenfe, and the con-
fumption of it too great, to anfwer the purpofe.
When this coal is put into the fire, it crackles, and
feparates into laminz, as the cannel coal does into ir-
regular pieces, burns for fome time with a heavy
flame, becomes red-hot, and gradually confumes to
light white athes. Though the tranfverfe crevices
made in it by the fire give it the external appearance
of a wooden brand, yet, if quenched when red-hot,
the unconfumed part does not look like charcoal, but
feems to be almoft as fmooth and folid, as when firft
put into the fire. :

The thick heavy {moak, which arifes from this
coal when burnt, is very feetid and difagreeable ;
entirely different from that aromatic fcent of the bi-
tuminous loam, which is found adhering to it, but
much refembling that of the afphaltum, or bitumen
of the Dead Sea. The whole neighbourhood is in-
fe@ed with the ftench, which is wafted by the wind
to the diftance of three or four miles. When burnt
in a chimney (as it is fometimes in the neighbour-
hood), the offenfivenefs is leflened by the draught:
however, it is found, by thofe, who live continually
in the fmoak of it, not to be unwholfome; nor is it
in the leaft prejudicial to the eyes, like the {moak of
wood. The moft fhining and folid pieces of this
coal have not the leaft degree of eletrical attraction.

Notwithftanding the refemblance, which this foffil
bears to wood, efpecially when viewed in detached
pieces, yet the following obfervations on its fitnation,

Vor. LL 4A its
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its form and properties, will prove it to be not of a
vegctablc, but of a mineral origin.

In the firft place, there does not feem to be any
imaginable caufe in nature, which could bring toge-
ther {fuch a mafs of foflil wood, as is found in this,
and other ftrata of the like kind in different parts of
hulope. It extends here to the depth of 7o feet:
in that near Munden they have funk go feet, with-
out coming to the bottom. Foffil trees, though fre-
quently found fingle, or in fmall numbers, are ge-
nerally difcovered in morafles and foft ground, where
they have cither buried themfelves by their own
weight, or been overwheimed by fome accidental
caufe: but the Bovey firata are found in a dry foil,
intermixed with clay and fand, and, by their rcgular
courfe and coatinuance, carry the moft undoubted
marks of never having been difturbed fince their ori-
ginal formation. Foflil trees likewife preferve their
form and fize, their length and roundnefs, their
branches and roots, their fibrous texture and ftrength,
and are either found entire, or in fuch large pieces,
that there is no room to doubt of their nature, fince
the very fpecies of wood is frequently diftinguithable
in them; whereas the Bovey coal comes out only in
flat pieces, of a few fect long, like the fplinters of
large mafts; and on them we difcover no figns of
roots, branches, or bark, no round pieces, or con-
centric circles, which diftinguifh the annual growth
of trees; the lamine, which have the appearance of
wood, being always horizontal, according to the fi-
tuation of the picces in the firata: or could we fup-
pofe a number of foffil trees to be brought together,
and ranged in this regular manner in the feveral

{trata,
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ftrata, yet, by the form and roundnefs of their
trunks, they muft be, in a great meafure, encom-
pafled by the foil, in which they are buried ; whereas
there is not the leaft mixture of earth, or any other
aperture, in the Bovey ftrata of coal, except a few
crevices, common to this fort of foffil, which divide
the pieces from each other in all direétions, and feem
to be inconfiftent with the nature and fibrous texture
of wood.

If the bafis or matrix of this foflil were wood, it
would acquire, by being impregnated with bitumen,
a greater degree of inflammability ; whereas it neither
kindles nor confumes fo faft as wood.

The inflammability and laminated texture of this
foffil, which have been the only reafons for fuppofing
it of vegetable origin, may be accounted for from the
nature of its principles, and their difpofition, when
united, to affume certain forms. The bituminous
matter uniting with various kinds of earth, in certain
proportions, will form an inflammable fubftance ; and
a fimilar mixture of thefe will generally afflume a
fimilar texture and form, as will appear from the ac-
counts given us of this foffil both hy the antients
and moderns, moft of whom fpeak of it as a mineral
fubftance.

Theophraftus * mentions ¢ a ftone con the pro-
« montory of Erineas in Peloponefus, and another
¢ in the mines of Binz in Thrace, which being
¢« burnt, emitted a bituminous odour; and another
¢ ftone in the mines of Scaptifule, not unlike to rotten

* De Lapidibus, p. 4.
4A 2 ¢ wood,
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¢« wood, which would burn, if oil was poured on it,
« but would ceafe burning as foon as the oil was
« confumed.”

Diofcorides * obferves of the lapis gagates, which
is certainly a fpecies of this foffil, ¢ that the fort,
¢ which kindles quickly, and gives a bituminous
¢ odour, is the beft.” He defcribes-it as generally
of a black colour, and uneven fubftance, broad and
flat, and very light. He mentions 4 alfo a black
earth, found at Seleucia in Syria, called terra Ampe-
litis, which refembled long pieces of foffil coal, {plit--
ting eafily, of an uniform glofly fuperficies, which.
being pounded, and immerfed in oil, immediately.
liquified.

Pliny  defcribes the gagates as black, porous; and
flat, not much unlike wood, brittle, of a difagree-
able fmell when rubbed, and emitting a fulphureous
odour when burnt. _

Galen || calls it ¢ a black ftone, which, when put
¢ in the fire, fends forth a bituminous odour.” And-
he fpeaks of fome other black ftones, brought by
him out of Ceelofyria, ¢ which were broad like a.
« board, and, being put into the fire, burnt with a.
“ flender flame: they were generated in the hills on.
¢« the eaft fide of the Dead Sea, where the bitumen.
¢ is produced, and the fmell of the ftone was like
« bitumen.” I cannot but obferve on this paffage,
that the {fmell of the Bovey coal, when burnt, is the

* Lib. v. cap. 103,
+ Lib. v.. cap. 138.
ﬁ Hift. Nat. lib. xxxvi. cap. 19.
De Simplicium Medicamentorum Facultat. lib. ix, de Ga-
gate, ‘
fame
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fame with that of the afphaltum, and of a ftone im-
pregnated with it, which is found at a fmall diftance
from the Dead Sea.

Agricola * mentions thefe, and feveral other kinds
of bituminous foffils, taken notice of by the antients,
and points out icveral places in Europe where they
are now found. Later writers defcribe it under the
name of metallophyton, or lighum foffile; and moft
of them fuppofe it to be a mineral fubftance. Fran.
cifco Stelluti, in a treatife printed at Rome 1637, has
accurately defcribed fome very curious ftrata of this
kmd near Todi and Aqua Sparta in Umbria: he fays,

they confift of large oval and comprefled pieces,
¢ lying horizontally, refembling the trunks of trees,
“ but larger: he mentions one above 3 feet broad :
¢ they have neither roots, branches, nor fibres, but
¢ fomething like bark; and the heart of the tree,
¢ which in fome is as hard as a bone, in others as
“ black as a coal. ‘The extremity of thefe pieces is
‘ as {mooth, as if they had been divided by a faw. It
“ is full of veins of a dark brown colour, which, in-
“ ftead of running ftrait like the fibres of wood, are
¢ undulated and irregular, taking a variety of forms,
“ and are only fuperficial ; for, upon taking off one
¢ of the thin lamin®, of which this foffil is com-
‘ pofed, the veins underneath appear in a different
« dire@ion. This foffil, when firft taken out of the
¢ earth, bends like a bow; and when put into the
“ fire confumes flowly, with a great fmoak, and dif-
¢ agreeable fmell; but, if burnt when dry, the fmell
“ is more pleafing. The heat is more ntenfe than

* De Natura Foffilium, lib. iv. p. 596.
“ wood,,
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¢ wood, and it does not confume fo faft. Many of
“ thefe pieces are {prinkled with marcafite, and there
« exfudes from it a white bituminous fubftance, like
“ rofin. Itis full of crevices, in all direGions, and the
¢ pieces appear in a variety of forms,” which the au-
thor has exhibited, together with a reprefentation of the
veins of the foffil, in feveral copper-plates accompany-
ing his work. He is clearly of opinion, ¢ that this
¢ fubftance is not generated from the feed or roots of
¢ any plant, but from a cretaceous earth transform-
‘ ing itfelf into wood, by the affiftance of fulphu-
“ reous water minerals, and fubterraneous heat,
¢ which appears there in a thick fmoak, and fome-
“ times in flames, particularly in rainy weather.”
He forms his fuppofition on the different appear-
ances of this foflil, < fome pieces of it being like
¢ chalk, others like wood, and again others like
 coal ; fome are either totally or partially petrified,
¢ being ftone without and wood within, or wice
“ werfa.” DBut thefe various appearances may be
eafily accounted for, from the different kinds and
proportions of earthy matter, with which the bitu-
men is mixed.

Of the fame kind are the foffil firata in Iceland,
mentioned in the Mufezum Wormianum, and b
Horrebow, in his natural hiftory of that ifland. The
former of thefe authors * defcribes it as ¢ a laminated
¢ {ubftance, generally of a black, but fometimes only
¢ of a dark colour, heavy, and, when dry, brittle;
« though the merchant, who gave the fpecimen,
¢ affured him, that when it was firft dug out of the

a

* Lib. il. cap, 16, p. 169. w !
¢ earth
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earth it would bend like a twig. It confifts of
oblique fibres, and here and there fome knots
like the roots of a great tree. A carpenter, who
was a judge of wood, thought it to be the root
of a walnut-tree grown black with age. It was
not eafily to be polithed, too brittle to be ufed
in cabinet work, and was full of crevices. This
ftratum is found fome yards under the earth, in a
mountain fo high and perpendicular, that thofe
only who have been accuftomed to climb fuch
precipices can venture to dig for it. There is not
the leaft appearance, that trees ever grew where this
foffil is found, notwithftanding this author fup-
pofes them to be roots of trees turned black, by a
{ubterrancous vitriolic juice. The duft of this fira-
tum is accounted, by the Icelanders, an excellent
prefervative of cloaths from moths and worms.”

Horrebow * fays, ¢ it is an extraordinary fort of
wood, which they call fortebrand, or black brand,
very hard, heavy, and black like ebony. It is
fourd deep in the ground, in broad, thin, and
pretty large pannels, or lcaves, fit for a moderate
fized table. It is generally wavy, undulated ; and

is always found between the rocks, or great ftones,

>

wedged, as it were, clofe in.” He was doubtful,

whether it were wood, or a petrification ; but in-
clined to the former opinion, becaufe it could be
planed and managed like wood.

€«

The fame fort of foflil, according to Wormius ¥,
is found in the iflands of Faro. It does not cafily

* Page 33.
+ Mufeum Wormianum, p. 31, cap, 13. de Ditumine.

¢ take
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¢ take fire, but has a fplendor like gagates. It is
< found in the joints of the rock, and is taken out
 in lamine, or fplinters, of 3 or 4 inches thick.”
Of the like kind is the ftratum of foffil wood near
Thun in Swifferland, mentioned by Schentzer, in
his Itinera Alpina *; which he defcribes as lying
under feveral ftrata of flints, clay, and afh coloured
marle. Being expofed to the air, parts of it grew
hard, and others broke to pieces. ¢ It is (he fays)
<« obfervable of this foffil wood, that the trunks and
¢ branches are not round, but comprefled; yet, in
¢« fome places, cloathed with their bark, and here
< and there adorned with their leaves. The wood
¢ is inflammable, making a ftrong fire, and ferves
“ inftead of foffil coals.” The author fuppofes the
compreffion of this ftratum to be owing to the great
fuperincumbent weight ; but others, he fays, ima-
gine it to be fo formed by nature, from clay, in the
bowels of the earth. I would obferve here, that
the cruftaceous appearance, fo common to thefe bi-
tuminous foffils, might eafily be miftaken by this
author for the bark of the tree, the fame appearance
being obferved by Stelluti, in that of Umbria; but
it is not fo eafy to account for the leaves, which cer-
tainly have no connection with a mineral fubftance.
John George Liebnecht, in his Haffia fubterranca,
quotes Pillingius’s treatife on bitumen and lignum
Joffile, for the following defcription of a ftratum
of this latter kind. He fays, that at Meiflibitz, in
the duchy of Altenburg in Saxony, there is a moun-
tain, with a gradual afcent and fertile {fummit, the

* Quarto, 1724. p. 604.
9 outward
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outward ftratum of which is vegetable earth, three
feet deep ; and under it a ftratum of clay, two fathom
thick ; then a ftratum of fand, made blackifh by bi-
tuminous fumes: fubtus lignum putridum, flammam
concipiens, peflines annuos referens, ita @ naturd na-
tum, ut nec aqua aguce, nec lac lacti fimikius, quans
ligno buic minerali lignum wvegetabile putridum.

Our Englith naturalifts have likewife defcribed
this foffil, as found in feveral parts of the kingdom,
and always,in or near ftrata of clay. _

Dr. Plott, in his natural hiftory of Oxfordfhire *,
obferves, ¢ that the fcarcity of firing in fome parts
* of that county has induced people to burn a fort
<« of black fubftance, of a grain fomewhat like rotten
* wood half burnt, partaking alfo of a mineral na-
¢ ture, and therefore by authors called metallophy-
 ton, or lignum foffile. Put into water, it will not
“ {wim; and into fire, it confumes but flowly, and
¢ fends forth very unpleafant fumes. A vein of it
« at Duchlington looked like wood; yet broken,
¢ fhewed a fmooth and fhining fuperficies, not un-
< like to ftone pitch; and put into the fire, has not
<« near fo ill a fmell. As to the fubftance of lignum
¢ foflile, it is thought to be a cretaceous earth, turned
*¢ to what it is by fubterraneous heats; for that it was
‘¢ never formerly wood, notwithftanding its {pecious
¢ and outward likenefs, is plain from its never being
« found with roots or boughs, or any other figns of
« wood.” And, in his hiftory of Staffordfhire, he
-quotes Scoochius’s opinion, ¢ that many of the
< ftumps and trunks of trees found in Holland, Zea-

* Page 65.
Vor LL 4B « land,



[ 548 ]
¢ land, and Friezland, are of this mineral wood,
« chiefly becaufe moft of them are found withoue
¢ knots or roots.”

Dr. Morton, in his natural hiftory of Northamp=
tonfhire *, mentions two or three varieties of this
metallophyton ; one of which he defcribes, as < of
¢ a dark colour, and having a grain; for in one di-
“ reGion (which is ufually according to the length
‘ of the pieces), it cleaves or parts pretty readily
 into plates and fplinters, the other way it fnaps
“ into fhorter pieces, and will not cleave at all.
* There is another fort, which does not fo readily
‘ part into flakes. None of thefe are found in any
« large mafles. They are all, more or lefs, of a
¢« glofly black,and have a denfity or fmoothnef(s within
¢ like that of bitumen, or jet. In that alfo, they
* refemble the true bitumen, or piffaphalton. They
“ are not fo firm and hard as the common coal, and
“ are much brittler than canal or jet.. They like-
« wife all of them agree pretty nearly in the fame
<« properties. In water they fink. They are all in-
“ flammable, but confume flowly in the fire, and
“ emit a fomewhat unpleafant fume, not unlike that
< of bitumen, only fainter.”

_ Of the fame kind is the inflammable flate, or coal,
of Dorfetthire, found in the cliffs at the north-weft
corner of the ifle of Portland, near the caftle, of
‘which I have received the following acecount from a
gentleman of that county, The upper ftratum is the
natural black earth 14 feet deep; the next is a greyith,
foft, paving ftone, 6 inches thick ; then followsthe vein

* Page 121,

of
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of coal, of 10 inches; under which is a black earth,
and at the bottom of the clift, clay. It rifes in la-
mina, and is difcovered in the outermoft part of the
clift, whence it is taken, by digging horizontally :
fome is black, and fome of a redith colour; which
latter is reputed the worft, and does not burn fo
well. The afhes of both are reckoned very good
manure for clay ground. It is made ufe of to heat
ovens; and when piled up as turff, gives a clear light,
and yields a ftrong bituminous fmell. It is found
more to the weft, at Chickerel and Fleet, in the
fands, the fhore being open,

The Kimendge coal, which, in all refpets, re-
fembles that before-mentioned, and is fo called from
the place where it is dug, appears in moft of the
cliffs of the ifle of Purbeck, from St. Aldhelm’s cha-
pel to Eaft-Lulworth, and at Ofmington, oppofite to
that part of Portland where the coal is dug. Itis
found 16 feet below the top of the rock, in great
lumps ; but the firatum does not exceed 2 feet in
thicknefs, nor extend far from the fhore. It emits,
when burnt, a ftrong fulphureous fmell, and has a
great many yellow ftrokes and fpots on it, which
feem to be marcafite. It is almoft wholly ufed by
the poor, in their ovens and chimneys, and is fold
for nine pence per hogthead, or fix fhillings per ton.
Under water, and in the cliffs, it is very hard; but
when expofed to the air it fhivers into pieces like
flate.

At Kimendge are found fmall round pieces of this
coal, from one to three inches in diameter, one fide
of which is flat, the other tapering, like the lower
part of a cone, In fome there is a {quare hole in

4B 2 the
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the center on the flat fide ; in moft of them two, or
fometimes four holes, near the edge, but they do not
penetrate quite through the piece. They are fome-
times found at the top of the cliffs, between two
ftones fet on edge, and covered with a third, mingled
with human bones. Sometimes they are found by
themfelves, but always in made ground. The com-
mon people call them coal money. I think it can
fcarce be doubted, that they are Britith antiquities.

To thefe, I fhall add Dr. Hoffman’s * account of a
firatum of the fame kind in Pruffia, in the neigh-
bourhood of Fifchaufen, &¢. where they dig for
amber, ¢ The upper ftratum is fand, under it a
“ bed of clay, and then a woody ftratum, confifting
« of a fubftance like old wood, but inflammable;
“ under this was a vitriolic mineral ; and, laftly, a
¢ bed of fand, in which a great quantity of amber was
“ found.” There is a remarkable refemblance be-
tween the order of thefe ftrata, and thofe at Bovey ;
and though no amber has been difcovered at the latter
place, yet it would feem, as if there were fome con-
nection between that and thefe bituminous ftrata; for
it is remarkable, that Theophraftus +, fpeaking of an
earthy inflammable fubftance in Liguria of this kind,
adds, that amber is found there.

The refemblance likewife, which the ftrata of
Munden and Allendorf bear to thofe of Bovey, is
remarkable, the foil in which they lie confifting of
clays, boles, and fand. This is fo much the cafe at
Bovey, that they have large beds of a very fine pipe

* Obfervationes Phyfico-chemicales, lib. ii. obf, 23. p, 199.
4 De Lapidibus, p. 4.
clay
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clay in the neighbourhood, which has for many
_years been exported to Liverpool, and manufatured
there into earthen ware ; but there is one now ereGted
at Bovey. The depth of the ftrata is likewife much
the fame; for at Munden they have funk jo feet,
without coming to the bottom. The pieces, that
form thefe ftrata, feem to lie much in the fame man-
ner; they are comprefled, without any intermixture
of earth, full of cracks and fiffures, and lying fo clofe
upon each other, that the profeffor fays, ¢ it could
“ not be difcovered, whether they were entire trees,
“ or only parts of them,” and when taken out, they
eafily fell to pieces. The German firata refemble
thofe of Bovey in colour. That of Allendorf, which
Dr. Hollman calls bitumen, and which he diftin-
guithes from the foffil wood lying under it, is faid to
be little inferior in blacknefs, fplendor, and hardnefs,
to jet; and he adds, that the f%ﬁ'il wood approaches
very nearly to the fame colour. He obferves, indeed,
that the firatum of Allendorf is not fo ftrongly im-
pregnated with bitumen, and therefore left by the
workmen for future ages; and, no doubt, fome
fpecies of this foffil have fo much earth, and fo little
bitumen, that they are not at all, or only in a {mall
degree, inflammable. I fhall only obferve further,
that the layer of ftone, which divides the two ftrata
in the quarry of Munden, is a ftrong objection to the
notion of their being foffil wood, properly fo called ;
and that the vein of the firatum at Allendorf, being
taken in the adit of a mine, could not give an oppor-
tunity of examining the nature and difpofition of its
parts, with the fame advantage, that we can view the
ftrata at Bovey.

I fhall
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I fhall conclude this paper with obferving the fe-
veral particulars, in which all the fpecies of the bitu-
minous fofils before-mentioned refemble each other.
They feem to be generally found between beds of
clay, or ftone; are of a dark brown, or black co-
lour, of a laminated texture: pliable when moift,
and freth dug, but crifp and brittle when dry; full
of cracks, and eafily breaking tranfverfely ; they all
fink in water, and emit the fame naufeous and bi-
tuminous fmell; they differ in being more or lefs
folid, heavy, and inflammable, according to the pro-
portions and principles of which they confift; and if
any doubt could remain of their being a mineral
fubftance, it muft be removed by the following ana-
lyfis.

d One pound of Bovey coal, of the woody kind,
powdered, put into a glafs retort, and diftilled in fand,
yielded four ounces and a half of phlegm, which had
the appearance of common water, but fomewhat of a
bituminous {mell and tafte; near four ounces of a
turbid whitifh bituminous liquor, of an intolerable
feetid fmell, and extremely pungent to the tongue;
about two drachms of a heavy bituminous matter,
which would not mix with the liquor above-men-
tioned, but funk entirely to the bottom, and (which
is very remarkable) there was not the leaft appear-
ance of any light oil floating on the bituminous li-
quor. There remained in the retort about feven
ounces of a very black powder, which had the fame
bituminous fmell, not very heavy; fome of which
being put on a red-hot iron, emitted a little fmoak,
but no flame.

The
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The athes of this foffil, when burnt, being boiled
in water, and the water evaporated, there remained

no falt behind.
I am, my Lord, &e.

Grofvenor-Street, Feb, 28, 1760.

LIV. A new Method of computing the Sums
of certain Series; by Mr. John Landen:
Communicated by My, Thomas Simpfon,

F.R. S. | |

Read Feb. 28, S the improving the analytic art,

176e. A efpecially any branch of it that re-
lates to the fummation of feries, may, by facilitating
computations, conduce to the improvement of feveral
branches of fcience; it is prefumed, that this paper,
which exhibits a new and eafy method of computing
the fums of a great number of infinite feries, may be
acceptable to the mathematical world, and deemed
worthy to be inferted in the Britith Philofophical
Tranfa&ions.

3 l.
Suppofing x to be the fine of the circular arc =,
whofe radius is 1, 7 ud - will be = 2; and, con-
: I e—x

fequently,

‘ 7:‘21_:; = ;/—% From whence, by
taking the corre® fluents, we have hyp., log.
X4 Vi —1 .

Y¥—1 ~ vV=3

Hence,



