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ADVERTISEMENT.

HE Committee appointed by the szal Society
to dire® the publication of the Philofiphical

Tranfaltions, take this opportunity to acquaint the

public, that it fully appears, as well from the council-

books and journals of the Society, as from repeated.

declarations, which have been made in feveral for- .

mer Tranfactions, that the printing of them was al-,
ways, from.time to time, the fingle a& of the re-
. fpeQive Secretaries, till the Forty-feyenth Volume.
And this information was thought the more neceflary,
~ not only as it has been the common opinion, that they.
were publithed by the authority, and under the di-
rection, of the Society itfelf; but alfo, becaufe feveral
authors, both at home-and abroad, have in their writ-
ings called them the Tranfactions of the Royal Society.
Whereas in truth the Society, as a body, never did
intereft themfelves any: further in their publication,
than by occafionally recommending the revival of
them to fome of théir fecretaries, when, from the par-

ticular circumftances of their affairs, the Tranfaddions.

had happeaed for any length of time to be intermitted,
And this feems principally to have been done with a
view to fatisfy the public, that their ufual meetings
were then continued for the improvement of know-
ledge, and benefit of mankind, the great ends of thejr
ficft inftitution by the Royal Charters, and which they
have ever fince fteadily purfued. .
But the Society being of late years greatly inlarged,
and their communications more numerous, it was
thought advifeable, that a Committee of their Mem-
bers fhould be appointed to reconfider the papers read
before them, and fele&t out of them fuch, as they
.. Vou. LIL a ' thould
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_ADVERTISEMENT.

fhould judge moft proper for publication in the future
Tranfactions; which was accordingly done upon the’
26 of March 1752. And the grounds of their choice
are, and will continue to be, the importance or fingu-
larity of the fubjects, or the advantageous manner of
treating them; without pretending-to anfwer for the
* certainty of the fals, or propriety of the reafonings,
contained in the feveral papers fo publifhed, which
mutt ftill reft on the credit or judgment of their re-
fpettive authors. .
- Tt 3s likewife neceffary on this occafion to remark,
" that it is an eftablithed rule of the Society, to which
they will always adhere, never to give their opinion,
a§ a body, upon any fubje@, ecither of nature or art,
that comes before them. And therefore the thanks,
which are frequently propofed from the chair, to be
given to the authors of fuch papers, as are read at
their accultomed meétings, or to the perfons, through
whofe hands they receive them, are to be confidered.
in no other light, than as a matter of civility, in re-
torn for-the refpeé fhewn to the Society by.thofe
communications. The like alfo is to:be faid with
regard to the feveral proje&s, inventions, and curio«
fities -of -various kinds, which are often exhibited to
the Society ; the authors whereof, or thofe who ex-
hibit them, frequently take the liberty to report, and
even to certify in the public news-papers, that they
have met with the higheft applaufe and approbation.
And therefore it is hoped, that no regard will here-
after be paid-to fuch reports, and public notices j
which in fome inftances have been too lightly cre=
dited, to the difhonour of the Society.
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PHILOSOPHICAL
TRANSACTIONS.

1. An Account of the Ufe of Furze in
fencing the Banks of Rivers: In a Letier
to the Reverend Stephen Hales, D. D,
F. R. S. from the Reverend Mr. David

Wark.

Reverend Sir, - :

Read Jan. 8, HADp occafion to inform you before,
1761, I that on obferving a little fand placed
in the midft of a river, where the

ftream was pretty rapid, I inquired into the caufc,
and found a furze bufh lodged there, which had de-
tained the fand, in fpite of the current. It was eafily
concluded from hence, that furze might be profitably
ufed in fencing the banks of rivers, at a very cheap
rate, and thereby preventing many acres of rich foil
from being changed into "barren gravel. Several
years after, I prevailed on fome gentlemen of my
acquaintance to try the experiment; which was fo
- Vour. LIL B cheaply
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cheaply done, and followed with fuch remarkable
fuccefs, that numbers foon followed their example =
fo that it is now almoft univerfally pradifed here ;
and, hitherto, has never been once known to fail,
in anfwering the defign. In purfuing the {cheme, I -
found, upon trial, that locks and damheads might
be raifed, at one tenth of the ordinary expence, by
the help of furze, as a very thin perpendicular wall
. of ftone and lime, or one of deal-boards, two inches
thick, is the principal part of the expence. Clofe
to this wall, on the other fide, is a mound of furze
intermixed with gravel, and along the top of it (of
the wall, viz.) a ftrong tree, equal with the higheft
art of the mound. It is plain, this wall cannot be
‘Eurt by the weight of the water, or force of the
current, as it is defended by the-contiguous mound,
which is fix or feven yards broad; nor can the
preflure of the mud and gravel make it give way,
as their weight is fufpended by the interweavings of
the furze. If, therefore, the tree on the top of the
wall ean be made to keep its place, the whole is
firm. A
It is well known, that they make their fea-dykes:
in Holland with faggots of any fort of brufh-wood ;.
and it muft appear to any one, who examines the
net-work formed by the croffings of the branches
and prickles of furze, that it is far more effeGtual
for this purpofe, both as it detains the collected
- earth, and is far more cheaply precured than fag-
gots.
I hope it will be eafily obferved, from what has
been faid of locks and dambheads, that a great dca}
, , o
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of expenfive ftone-work in building harbours may
be avoided, by.the help of furze mounds,

Iam,
With the greatet refpet,
Reverend Sir,
Your moft obedient,
' humble fervant,

¥Hado, Dec. 13, 1760, Da; Wark.

1. An Aecount of a remarkable Halo: In
a Letter to the Rev. William Stukeley,
M.D. F.R.S. from Tho. Barker, Efg;

~ Reverend Sir, ,

Read Jan. 8, J Thank you for prefenting m er on

1761 I the Doyg ftar ?; the l%oyayl %tﬁ:icty;
the opinion advanced in which is fo very unufual,
that I expe& it will be at once reje@ed, as incredible,
by all, who do not care for the work of examining
the evidence for it. But I fhould be glad to hear,
that fome impartial perfon had carefully fearched,
whether what I have faid be fupported by fa&t, and
what other evidence can be found, which I have
mifled, either in fupport or confutation of that
change of colour in Sirius, which I have fuppofed.

I have long neglected to acknowlege the favour of
your information about the comet in Orion laft Ja-

- nuary ; but had nothing particular to fay about it, not
Ba: having
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having the luck to fce it. I did not happen to look
out on the Tuefday night, when it was feen; fo
heard nothing of it, till the news-paper on Saturday,
when I did look for it with my naked eye and telefcope
alfo; but as it was dwindled, I did not find it; and
the rather, as its motion was {o {wift, I could not, fo
many nights after, know well where to look for it.
The comet of 1664, might have appeared nearly in
the fame place this was feen, with a {wift motion,
a pretty many degrees in a day, as a retrogade comet
in oppofition to the fun generally has; but, 1 think,
would not have been near enough to have moved a
degree in an hour, as this did; and I think it would
alfo have been larger, and continued longer, than
this; for in 1664, it was feen four months, and
when far diftant from the earth; and, in the pofi-
tion it muft have been in laft January, would hardly
have gone farther back than the beginning of Gemini,
in fmall N. latitude, and is, I believe, one of the
largefk comets. ’

I have long had by me an account of a remarkable
halo, I was called out to obferve, May 20, 1737,
a quarter before eleven in the morning, and which
continued half an hour, in a clear hot tky; and was
as in the figure.

The common halo VXNY, and the horizontal
white circle SX T Y, were no way different from
ufual ; nor were any parhelia feen. -All, that was
remarkable, was an elliptical halo VP NP, coin-
ciding at the top and bottom with the common one,
but four degrees narrower in the lefler diameter at P
and P, coloured juft like the halo, and at the coin-
ciding places, efpecially at V, very bright, I eall
: ca
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I call VPNP the elliﬁtical halo, becaufe it ap-
peared fo to me; yet, as the horizontal diameter was
only guefled at, and nothing meafured, but the al-
titudes of the points S, V, N, and T, which gave
“the diameter of the halo VN 45°, I will not be po-
fitive, that VP N P was not the circular one, and
VXNY elliptical, and 4° wider than the circle at
X and Y. Which ever it was, it is, I think, worth
preferving,
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preferving, as T do not know we have any account
of fuch another, unlefs what Dr. Halley, in Philo-
fophical Tranfations, N° 278, calls two arches of
circles touching the halo at top and bottom, can be
fuppofed to be imperfect parts of an elliptic halo not
wholly feen.

With all due refpe&, I remain,
SIR,
Your humble fervant,

Lyndon, March 3, 1760. _“ ‘_ T. Barker.

II. An Account of a Meteor feen in New
England, wnd of a W hirkwimd felt in that
Country : In a Letter to-the Rev. Tho.
Birch,, D. D. Secretary to the Royal So-
ciety, from Mr. John Winthrop, Profeffor
of Philyopby at Cambridge in New Eng-
land. ‘

Reverend Sir,

Read Jan. 15, J Am extremely obliged to the Royal
1760 Society, for their favourable accept~
ance of my paper on our late great earthquake ; and
to you, Sir, for the very polite manner, in which you
were pleafed to inform me thereof. I wifh I were
able to communicate any thing worthy the attention
of fo illuftrious a bedy. But no fuch thing occurs
at prefent; unlefs you fhould be of opinion, that the
5 two
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two following accounts, in the meteorologic way, are
fo in fome degree. ‘
The firft is of a meteor, by which the fouthern
parts of this province were greatly alarmed, on Thurf-
day, the 1oth of May laft, about 34 after Nine in
the morning. The weather being then fair and calm,
the people at Bridgewater, and the towns near it,
about 25 miles fouth from hence, were furprized
with a noife, like the report of a cannon, or volley
of {inall arms, which feemed to come from the wett.
This report was fallowed by a rumbling noife, which
moft took for the roar of an earthquake; and, when
it had lafted about a minute, there was another ex-
plofion, like that of a cannon; and about as long
after, a third; the roaring noife, in the mean time,.
increafing, fo as to fill the air all around, to the great
terror and amazement of thofe who had heard it, as
fome of them have informed me. After this third
explofion, the noife gradually abated, feeming to
go off toward the fouth-eaft; having lafted, in the
whole, as was judged, about 5. This is all I can
colle&t of the real fact, from the feveral accounts
given in thofe places, where the noife was loudeft.
That found, which moft took for the roar of an
carthquake, fome compared to the beating of drums3;.
and added fome circumftances, with relation to it,.
too whimfical to be here repeated. It is fufficient to
obferve, in general, that they were fuch as were
probably fuggefted by an imagination prepoficfled:
with ideas of war, and, at that time, terrified to a.
great degree.
As to the extent of thefe noifes, they were heard'
as far north as Roxbury and Bofton; eaft, a league
beyond.
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beyond Cape Cod; fouth, at Martha’s Vineyard and
Rhode Ifland; and weft, at Providence and Men-
‘dony filling a circle of about 8o miles in diameter,

the center of which was at Bridgewater, or near it.
The meteor, which produced thefe noifes, was
not feen near the center of this circle, but only near
the circumference. The moft diftin& account I have
had of it, was from a creditable perfon at Roxbury,
a town adjoining on Bofton, who informed me, that,
about ten o'clock that morning, he faw in the air a
ball of fire, about 4 or § inches in diameter, draw-
ing a train of light after it.. The ball was of a white
brightnefs, excéeding, in his opinion, that of the
fun. Though the fun then fhone out clear, this
bre-ball was bright enough to caft a fhade, by which
he firft perceived it in the fouth-eaft, pafling below
the fun. For he was ftanding with his back toward
that and the fun; but this fhade put him upon turn-
ing round, to difcover what might be the caufe of it.
He fays, the ball moved parallel to the horizon from
" the north-eaft toward the fouth-weft, not above half
fo faft as thooting ftars generally do, and difappeared
while he was looking on it; and that about 4 or §'
after, he heard a kind of rumbling noife, fomewhat
like that of an earthquake ; which was alfo heard

by many others in Roxbury. - -

From a veffel about a league fouth-weft from Cape
Cod, and from Martha’s Vineyard, we have received
like accounts of a bright ball in the heavens, fufe
ficient to afcertain the reality of the meteor, but not
to determine its hight and courfe. Near the center
of the fore-mentioned circle, the meteor muft have
pafled too near the fun to he vifible, h
+
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"The other account I had in view, is of a whirl-
wind, which happened on Tuefday, the 1oth of this
inftant July, at Leicefter, a town in this province,
fituated about 40 miles weft from hence. In point
of violence, it feems to have equalled any, and ex-
ceeded moft, that have happened in this country, fo
far as I can judge by the accounts I have feen, and,
indeed, mol{, that are recorded in the Philofophical
Tranfa&ions. I was very defirous to have gone myfelf,
to take a view of its deftrucive effe@s, but an infirm
ftate of health has prevented me. However, I have
received fuch informations from feveral gentlemen,
who have been on the fpot, as enable me to give a
particular account of it; in which I fhall relate no-
thing but what, I am well aflured, may be relied on
as falt. . ‘ . .

The morning of the 10th July with us, at Came
bridge, was fair and hot, with a brifk gale at fouth-
weft. The afternoon was cloudy. About five, it
began to rain, and thundered once. At Leicefter,
feveral people of credit fay, that about five o’clock
the fkyf;oﬁed ftrangely ; that clouds from the fouth-
weft and north-weft feemed to ruth together very
fwiftly, and, immediately upon their meeting, com-
menced a circular motion; prefently after which, a
terrible noife was heard. The whirlwind marched
along from fouth-weft to north-weft. Tts firft effects
were difcernible on a hill, where feveral -trees were
thrown down, at confiderable diftances from each
other. On the north-eaft fide of this hill, was a
tree, which feemed to have been ftript of its limbs
on the fouth fide, nearly from the top to the bottom.
At the foot of the hill wasa {wamp, through which

Vor. LIL C ¢ the
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the progrefs “of “the wind could not be followed,
without great difficulty; though, by the appearance
of the fwamp from the hill, the violence feems to
have been ‘increafed. - After pafling the fwamp, it
fruck the open fide of a hill with prodigious force.
Here lay a great number of large ftones, many of
which were thrown out of the beds they had made;
particularly one, judged to be near 1 50 15, was moved
from its place 3 or 4 feet; and others, which were
fmaller, to greater-diftances. Here alfo lay the trunk
of ‘a great tree, 2% feet in diameter at the butt-end,
and about 40 feet long; which was rolled over; one
. turn, out of its bed, toward the upper part of the
hill. The trees on the fide of this hilE -and in a
valley to the'fouth of it, did not ftand thick, but
were, in general, large: moft of thefe were torn up
by the roots, and thrown ‘down-in almoft all di-
reions; many at right angles to the courfe of the
wind, fome with' their tops fouth-eaft, others north-
eaft; one, which had been broken off about 10 feet
ftomn the ground, lay with its top about fouth-wett,
that is, contrary ‘to the courfe of ‘the wind. The
current of air at'that f[;I:w: was ‘judged to have been
about 40 rods wide, from the fide of the hill acrofs
the valley before-mentioned; its greateft violence
being, by its effects, difcernible along the fide of the
hill.  Havinf then pafled over fome clear land, for
about half 2 mile,” on which it ‘left no other'marks
than part of a corn-field levelled, and the ftone-walls
and fences thrown down, it came to the dwelling-
houfe of one David Lynde, the only one, which
ftood in its way : upon this it fell with the utmoft
fury, and, in a° moment, effeCted its complete de=
ftru&tion,
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firu@ion, as I fhall prefently relate. Abeut 3 or 4
rods before it came to the houfe, it took up an apple-
tree by the roots, and carried it into the yard before
the houfe. After paffing the houfe, and throwing
down the fences, and feveral trees, which ftood in
its courfe, it feemed, by the effeéts, to have altered
its direCtion a little more to the eaftward. In this
diretion, it pafled through a field of grain, in which
it made a lane of 8 or 10rods wide; from whence it
proceeded through a fwamp, where, by a view from
the fide of it, it appeared to have made great havock;
and after this, it paffled over a pond about half a mile’
diftant from the houfe. No effeCs of it were vifible
upon the ground to a greater diftance than 4 miles
from the houfe, north-eaftward, or .about 6 miles
from the place where it began, e
To come now to the-deflrudtion of the houfe.
This was in the form of an - ; one part fronting the
{outh, on the country road, from which it ftood back
about 2'rads; .the ather part fronting the eaft. . In
the middle of the fouth front was a doory diftant
from the chimney abaut 4 feet. .Behind the eaftern
room was the kitchen,: the chimpey of which ftood
at the north-end ; and the door of it was in the eafterp
front.  The houfe was :of wood, two ftories high;
and both the chimneys of ftone. Near the houfg
were a thop and {mall: thed ;- and the barn -ftood Cg\
the oppofite fide of the road, fouth, about .10 rods
diftant. . Asfoon as they perceived the ftorm coming
near the houfe, fome men within endeavoured to fhut
the fouth door ; but before they could effe it; they
were furprized by the falling of flones around them,
from the top. of that chimney, which was in the
: Ca2 "7 middle
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middle of the houfe. All the people in the houfe
were, in that inftant, thrown into {uch a confterna~
tion, that they can give no account of what paflfed
during this fcene of confufion, which was, indeed;
very thort. Tt may be judged of by the effe®s, and
by the teftimony of credible men, who lived near,
and, in a few minutes after the wind, viewed the de-
folation made by it. 'Where the houfe ftood, nothing
remained but the fills, and the greater part of the
Tower floor, with part of the two ftacks of chimneys,
one about 10 feet, and the other not quite fo high;
the ftones, which had compofed the upper part, lying
all around them; and the fills; at the fouth-weft
corner, were ftarted out of their places round to the
northward. Except thefe fills, there were only three
pieces of timber, and thofe very large, left intire; one
of which, about 16 feet long, and 10 inches by 8,
was found on the oppofite fide of the road, nearly
fouth, about 20 rods diftant from the houfe. - The
reft of the timbers, from the greateft to the leaft;
lay broken and twifted to pieces between N.N. E.
and E. for 70 or 80 rods from the houfe; fome
upon the ground, others fticking into it a foot and
two feet deep, in all dire@ions. Part of one of the
main pofts, about 10 feet long, fuppofed to be the
N. W. corner poft, with part of onc of the plats of
- nearly the fame length, and a brace: which- hold$
them together, were left fticking in the ground,
nearly perpendicular, to a great depth, in a field
foutherly from the houfe about 8 rods diftant. The
boards and fhingles of the houfe, with 3 or 4ce0
new boards, which lay by it, were fo-intirely fhat-
tered, that fcarce a piece could be found-above 4 or

- 5 inches
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¢ inches wide, and vaft numbers were not. more than
two fingers wide; fome within the courfe of the
wind, and fome without, at great diftances on both
fides of it (as were the timbers), fticking in the
ground, fome nearly perpendicular,. others inclining
feverally towards almoft all points of the compafs.
What has been faid of the boards and fhingles, is
kkewife true of the wooden furniture of the houfe:
the tables, chairs, defks, &c. fhared the fame fate;.
mot a whole ftick was to be found of any of them.
Some of the beds, that were found, were hanging on
high trees at a diftance. Of the heavy utenfils,
wter, kettles, and iron pots, fcarce any. have been
und. Some nails, that were in a cafk in the eaft
chamber, were driven, in great numbers, into the
trees on the eaftern fide of the houfe. "The fhop and
thed, before-mentioned, were torn in pieces, nothing
of the thop remaining, but the fills and floor; and a
horfe ftanding under the fhed; was killed. Anqthcti
horfe, ina paﬁure at fome diftance from the houfé;
on the eaftern fide, ran toward the hqufc, as.foon as
the ftorm was pafled, trembling in an cxtraordmpry
manner, and prefently lay down and died, *Tis fup-
- pofed, he received fome violent blow from fome
- picces of the. houfe. ‘The. barn was thrown down,
but it parts remained: in. a. heap, without . being
difperfed. ‘
Such was the cataftrophe: of this honfe, ~which
was effected in a very fhort fpace of time, as we
learn from the teftimony of one Warren, ' whofe
houfe ftood about §o rods eafterly on the road. He
fays, that, upon hearing the wind, and fecing the
rain bcat into one of his doors, whmh looked toward
" Lyndels.
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Lynde’s houfe, he went and fhut it; at which time,
he faw the houfe and barn ftanding ; but going from
it a hittle.way, without bolting it, and reflecting, that
it might blow open, he returned to bolt it; from
whence, before he had proceeded crofs the room to
_ bolt another door, that fronted the road, a large piece
of timber from Lynde’s houfe ftruck the cap of the
door laft-mentioned, and burft it open; fo that from
the time he faw the houfe ftanding, to the time of
his door’s being burft open, could hardly be more -
than a minute.

It is really extraordinary, that, in fo fudden and
general a devaftation, any perfons could efcape with
_their lives. And yet the providence of Gop fo or-
dered it, that but one life was loft. There were, at
that time, in the houfe fourteen perfons; Mr. Lynde,
his negro man, nine women and children, and three
travellers, it being a public-houfe; of all which, the
negro only loft his life. It is fuppofed, he was in
the weft chamber. He was found fouth, - a little
eafterly from the houfe, about 8 rods, lying acrofs a
low wall, and a bed near him, which had been in
the weft chamber: his back, thighs, and arms, were
broken, and he foon expired, in extreme mifery. His
mafter, fuppofed to have been in the weft lower room,
was found nearly in the fame direction, about 2 rods
diftant. He was winding his watch at that time ; and
the watch was found at one diftance, and the cafe at
another. - The three travellers were found on the
floor, near the fouth door, which they had endea-
voured to thut, much cut and bruifed by the ftones
falling from the chimney, which lay round them.
Three young women and a child were found unhurt

on
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on the kitchen floor, near to, and partly under, the
eaft door, which was blown down upon them, as
they were endeavouring to fhut it. ‘The miftrefs of
the houfe, with a child in her arms, and two others,
being in the kitchen, near a paffage into the cellar,
were forced down feveral ftairs, where they were
found ; the woman being flightly hurt by fome
pieces of boards, which fell upon her. A child,
ftanding near the chimney, was buried in its ruins;
but happily preferved by a piece of board, which,
falling obliquely againft the jamb, fecured it from
the falling ftones. Befides the perfons in the houfe,
there was a. girl, -about feven years old, before the
fouth door, the prefervation of whofe life was not
lefs remarkable. - She was taken up from before the
door by the wind, and carried above 30 rods. The
people there ‘are perfuaded, the was carried over the
tops of trees, being firft feen running towards the
houfe, in the edge of a thick wood, feveral rods from
.the courfe of the wind; having fuffered no other in-
jury, than breaking the collar-bone. :
From the whole, it feems highly probable, that
the houfe was fuddenly plucked off from the fills (to
which the upright pofts are not faftened), and taken
up into the air, not only above the heads of the per- -
fons, who were on the lower floor, but to the height
of thofe parts of the chimneys, which were left ftand-
ing, where, by the violent circular motion of the
air, it was immediately hurled into ten thoufand
pieces, and fcattered to great diftances, on all quarters,
except that, from which the wind proceeded. And it
farther appears, that the violence of the wind in that
: ’ place
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place was over, as foon as the houfe was taken ‘up;
otherwife, no body could have been left on the floor.

I have now given a very circumftantial account of
this furious blaft; being perfuaded, that an attention
to every .particular in effets is generally neceflary te
a difcovery of their .caufe. It appears to me fo dif- -
ficult to affign a caufe adequate to thefe effeits, to
fhew by what means.a {mall body of air could be put
into a circular motion, fo exceflively rapid as this
muft have been, that I dare not venture any con-
jeCtures about it. It would be a great fatisfaction te
me, to know your fentiments, or thofe of any other
learned gentlemen of the Royal Society, upon this
article,

1 beg leave to fubfcribe myfelf,
With the greateft refpe&,
Reverend Sir,
Your moft obedient and
moft humble fervant,

‘ . John Winthi'op.
Cambridge, New England,
" 30 July 1760,

V. 4
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IV. A Letter from the Rew. Nevil Mafke-
lyne, A. M. Fellrw of Trinity College,
in the Univerfity of Cambridge, and
FE.R.S. 10 the Rev. Dr. Birch, Secretary

20 the Royal Society 5 containing a Theorem
of the Aberration of the Rays of Light
refratted through a Lens, on account of

the Imperfetion of the [pherical Fzgure.

Revcrend Slr,

Read Jan 22, BOUT two years ago, becoming

1761 acquainted with Mr. Dollond’s cu-
. rious difcovery in optics, of correcting the aberration
of the rays of light arifing from the different refran-
glbxhty of ‘the different forts of rays, by a combina-~ -
tion of two different kinds of glafs; and learning
from him, .in converfation, that he had invented a
theorem, thewing the quantity of the aberration of
the rays refraGed through a lens, on account of the
imperfedtion of the fpherical figure; by the applica-
tion of which, he was able to make the aberrations
of the combined concave and convex ‘object lenfes
perfectly equal to, and confequently to corre&t one
another ; I was defirous of being more minutely
acquamted with this farther great improvement in
optics ; and Mr. Dollond accordingly readily offered
~ to gratify my curiofity. But in the mean while that
'he was looking over his papers, in order to lay them
‘before me, having leifure, I fet dbout the inveftiga-
‘tion’ of a fimilar -theorem myfelf; which having

"Voéur, LIL D completed,
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completed, I interchanged with Mr. Dollond for
his theorem, he taking mine, and I taking his.
Our theorems, theugh fimilar, were not exactly the
fame; but, by reduction to the fame form, I inferred
his theorem from mine; which Eave ‘me a farther
confidence of the exa@nefs of both. ‘

I have here feat you mi'{thcorem, and defire, that
you will lay it before the Royal Society.

Iam, SIR,
Your moft obedient
humble fervant,

| Nevil Mafkelyne.
Prince Hemy, St. Helen’s Road, :
Jan. 16, 1761.

ET the form of the lens affumed, in the invefti-

gation of the theorem, be a menifcus, the radius.
. of whofe convex furface is greater than that of its
concave f{urface; and the center of whofe two {ur-
faces lie on the fame fide of the lens, as the radiant
point, from which the rays diverge, that fall thereon..
The ray falling on the extreme part of the lens will,
after refraction, diverge from a point .before the lens,.
nearer thereto than the geometrical focus of rays di-
verging from the fame radiant point, and pafling
indefinitely near the vertex. '

Let Q_exprefs the diftance of the radiant point,.
before the lens, from its vertex; R, the radius of
concavity of the furface, on which the rays firft fall ;.
and 7, the radius of convexity of the fecond furface ;
¥, the principal focus, or the focus of parallel rays;.

6 which
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which will be on the fame fide of the lens, ay the in-
cident rays; becaufe R, the radius of the coneave fur-
face, is fuppofed lefs than 7, the radius of the convex
furface. Let the ratio of m to # be the fame with that
of the fine of incidence to the fine of refrattion of
rays pafling out of air into glafs, and let Y exprefs
the femidiameter of the aperture of the lens; the
angular aberration of the ray falling on the extremity
of the lens, or the angle made between this ray, after .
being refracted through the extremity of the lens, and
another ray or line, fuppofed to be drawn from the
fame extremity of the lens, to the geometrical focus
of rays diverging from the fame radiant point, and
pafling indefinitely near the vertex of the lens, ex-
prefled in meafures of the arc of a cirele to the ra-
dius unity, will be :
m — 2m;‘n + 27 X Y? + mn - 4n* — 2m* %X Y?

m—A*X2mxFs m—naxamXFr

__‘_m+zn><Y3 - 4n* 4+ 3mn — 3m* X Y3
2m X Fr* m—nXamyx QF
_2m+2an’+lm+zan'

mx QFr amx QF ° .
Where R, the radius. of the firft furface, is exter-
minated ; and r, the radius of the fecond furface, .is
retained :

Or, exterminating 7, the radius of the fecond fur-
face, and retaining R, the radius of the firft furfacs,
‘the angular aberration is alfo exprefled by

m* x Y3 2m-4-nx Y3 mtanx Y
2Xm—n* X F* 2Xm_—nx 'R + amx FR*
3Im+nx Y3 im4 25X Y? 3m-42nxY?

zmeQF'—. mxX QFR amX QF °

D 2 It
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It may be proper to remark, ‘that, as in thefe
theorems, the principal focus is fuppofed to lie be-
fore the glafs, as well as the radiant point, to adapt
the theorem to other cafes, if the lens be of fuch a
form, as that its principal focus lies behind the glafs,
F muft be taken negative: likewife, if the rays fall
converging on the lens, or the point, to which they
converge, lie behind the glafs, Q_muft be taken ne-
gative: laftly, if the firft furface be convex, R muft
be taken negative ; and if the fecond furface be con-
cave, r muft be taken negative; and if, after all
thefe circumftances are allowed for, the value of the -
theorem comes out pofitive, the aberration is of fuch
a nature, as to make the focus of the extreme rays
fall nearer the lens before it, than the geometrical
focus, or farther from the lens behind it : ‘but if the
value of -the theorem comes out negative, the aber-
ration is of fuch a kind, as-to make the focus of the
extreme rays fall farther from theé lens before it, than
the geometrical focus. '

With refpe to the application of this theorem to
Mr. Dollond’s combined obje& glaffes, it is evident,
that if the aberrations of the convex and concave
lenfes added together (paying due regard to the figns
of the theorem), are made equal to nothing, the two
lenfes will perfe@ly correct one another : but as there
-are two unknown quantities unlimited in the equa-
tion, namely, the radius of one furface of each glafs
(for F and Q_are given, as well as m and #), there
+“is room for an arbitrary affumption of one of them,
_at the difcretion of the theorift, or artift; which
being done, there will remain a quadratic equation,

' ' ' whence
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whence there will refult two values of the radius;

which remains unknown, either of which will pro“'
_ duce an abcrratlon equal to that of the other lens.

V. Extraft of a Letter from the Abbé De la
Caille, of the Royal Academy of Sciences
at Paris,-and F. R. S. to William Watfon,

- M. D. F R. 8. recommending to the Rev.
Mpr. Nevil Mafkelyne, F. R. 8. to make
at St. Helena @ Series of Obfervations for
ds /&ofvermg the Parallax of the Moon.

Lincoln’s- Inn-erlds, 8 Jan 1761

‘Read J"l 8, R. Watfon lately received a letter
L from the Abbé De la Caille at Paris,
’m which he takes notice, “ That although the pa-
¢ rallax of the moon feems fufficiently well deter-
mined, by the obfervations made in 1751, in
Europe and at the Cape of Good Hope; never-
* thelefs, an element of this importance cannot be
“ too well afcertained. He is of opinion, that Mr.
« Mafkelyne’s continuance in St. Helena may be
advantageoufly employed in making new obferva-
tions ; fince the bafe, upon which thefe parallaxes
¢ fhould be calculated, Ihould excccd the earth’s
“ radius. -
 That if the Royal Socxcty does approve of his-
* propofition, and recommend to Mr. Mafkelyne
“ the executxon of the {cheme of correfponde}r:liz
Ww. .

«
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<« which he has drawn up, he promifes to comply
 with it punctually on his part.”

The Abbé has accordingly fent Dr. Watfon a
feries of obfervations, which he recommends to Mr.
Mafkelyne to make, from the 13th of June 1761,
a few days after the tranfit of Venus, till the gth of
May 1762. This paper Mr. Mafkelyne has tran-
fcribed, and propofes to make thefe obfervations in
concert with the Abbé De la Caille. And if a copy
of this paper, which Dr. Watfon propofes to lay be-
fore the Society, at their next meeting, was put into
the hands of Dr. Bradley, that gentleman might like-
wife make correfpondent obfervations.

The Abbé likewife adds, ¢ That he has fuppofed,
¢ that the feCtor, which Mr. Mafkelyne takes with
« him to St. Helena, would take in five degrees and
<« a half on each fide the zenith; and that his clock
¢ would be regulated by fydereal time.” This feGtor
extends much beyond the Abbé’s expeQation, as it
takes in eight degrees and a half on cach fide of the
zenith. v

The OBsERVATIONS recommended by the Abbé De
la Caille to Mr. Mafkelyne.

_ Culmin.  { Decl. A,
1761, Sydera
Obferv. |H. M. S §G. M.
: {;m.. 13 [Am- -|14 6 1% 12 16
[ Vefp. a2 - -1 14 37 42]15 .2
¢ ---114 39 oli3 s53¢{
y& --{15 22 13|13 59
un. 14 | € - --}15.30 o}18 27
{lcfp. BM--115 51 37]19 g _
ym - ~|15 57 41118 4

1761,



i Culmin. |Decl. A,
1761. | Sydera
Obferv. |H. M. S. | G. M.
{;m.uts; i€ - - i6 19 o |22 3
efp. o --117 59 31|21 6
un. 22, |-y W - -|21 26 52117 44
ane. & W --le21 g3 53} 17 12
1€ - --]21 37 0l19 o
{;ﬂ. 0. {Am - 14 6 15|12 16
efp. 1€ - - -]144 26 o |12 30
Jaam - -l14 37 4215 2
ul 1. @ - - -]15 ¥2 of17 12
efp. BM - -ti1s 51 36|19 7
{8 - -)ig 57 40|18 48
o 12. | B - -] s1 36|19 9
{l_cfp. € -- -}l 2 o}z21r o
‘ e --117 59 30|21 6
rb}l 19. € - --]21 26 o]20 20
ane. |y V- -]21 26 52|17 44
. 1& w --128 33 63|17 12
lul. 20. Yy W- -|21 26 52|17 441
. S w- -2 33 §3|17 12!
€ ---l22 16 o] 16 24;
S % --|22 42 of|17 7,
(Aug. 6. | - - -|14 9 o}10 40”
1 ngp. Z Ophi -]16 24 4|10 4:
YA 7. |€ ---]14 57 o]15 50!
4§ Velp. nOphi -| 16 56 45|15 24°
Aug. 8, |q - - -]15 48 o] 20 5‘|
Velp. wud -1 59 30|21 6
Auvg. 14, & ¥ - - 'lg 59 3021 6
Velp. = 2 --|38 55 35]21 23
Ja - - -l21 g olz21r 35

17614
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Culmin, Decl. A.

1761. Sydera
Obferv. |H. M." S. | G. M.
Au‘g. 5. |y W--l21 26 52|17 44
Velp. &V - -2 33 53|17 12
16. Mane.| ¢ - - -] 21 59 o 17 4§
Aug. 17, | & - -] 22 42 ol17 9
Mane. € ---122 49 ol13 o
Sept. 11, | VP - -l 21 26 2| 19 44
Velp, V- -2 33 §3 17 12
« - - -]21 40 o 19 20
Sept. 12. |4 - - -|22 30" o114 50
Vefp. w122 42 o1 74
O&. 8. *F --118 55 35|21 23
Vefp. € ---]21 18 o211 3
Oé. q. Yy W--la2r 26 52|17 44
Velp. &V --l21 33 s3]17' 2
€ - - -l22 11. 016 ¢¢
I W--l22 42 o|17 "7
O 10, |a¥W - -|20 4 26|13 6
Vefp. € ---122 8 oflrr 55
Nov. 5. |9 v - 21 26 52|17 44
Vefp. dw- -2t 33 5317 12
: € ---{2t 51 ol18 50
Nov. 6. |d& W - -|21 33 53|17 12
Vefp. € - --122 37 o]i14 16
Fw--l2z2 42 o1y 4
Dec. 2. € ---121 28 o|z20 50
Velp. BCeli- -| o 31 38|19 18
Dec. 3. |€ - --]22 19 o]16 12
Vefp, BCeti -| o 31 38|19 18
Dec. 4. C« - - -]23 % o] 11 zo
'} Vefp. ¢ Ceti -| 2 2 5112 54

1762,
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- Culmin.  [Decl. A
1762. * Sydera

. Obferv. |H.. M. S.{G. M,
Feb. 14 |A MR - -l14 6 17|12 16
Manre. € ---|14 17 ol13 o
Feb. 15. |2 = - - |14 37 44' 15 2
Mane. € ---]15 11 o}lI18 3§
Mart, 13. |€ -- -]13 54 o] 10 24
Mane. AM--114 6 17]12 16
Mart, 14. J & & - - | 14 37 15 2

Mane. « ---|14 26 4; 16
Mart. 15. | € - - -|15 40 o]20 o
Mane, BM--li1s 51 37|19 7
Apr.10, |AM - -|14 6 17]12 16
Mane. € ---l14 18 of13 25
' @B - -114 37 44|15 2
Abr. 1. |@ - - -]1s 16 o]18 48
Mane. BM--li1s 51 37{1 §
rm - -l15 57 41118 4
Maii 6. @ - - -|13 57 o]1o 55
Vefp. AM--l14 6 17]12 16
Maii 7. |a @ --]|14 37 4415 2
Vefp. €@ ---l14 50 o]16 35
Maiig. |q ---|15 44 o]21 20
Mane. Bm - -115 s1 370119 7

Vor. LIl E
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VI. A Letter from the Rev. Nevil Mafke-
lyne, M. A. F. R. S. 20 William Watfon,
M Di F . Ra So :

Prince Henry, St. Helen’ ,
SIR, Jazq, 176‘:{"s Road

Read Jan 22, YN a letter which I wrote to you from
1761. this place, the beginning of this week,

I defired you would, in J’;cjuiﬁ anfwer to Abbé De la

Caille, acquaint him, that I had propofed to the

Royal Society the obfervations of the moon’s paral-

lax, before gis letter came; and that Dr. Bradley

was to make obfervations at Greenwich, correfpondent

to mine at $¢t. Helena; and that I was drawing up a

lift of the proper obfeivations to Be made, and the

proper ftars with which the mioon was to be com-
pared, which I propofed to tranfmit to the Abbé

De la Caille, in order .that he might attend to the

fame obfervations, if he thought proper. But as he

has made out a lift of proper opportunities of ob-
ferving, I fhall enly fet dowh five obfervations to be
added thereto; which 1 beg you will tranfmit to the

Abbé De la Caille ; ‘and likewife delivet 2 copy of the

fame to Dr. Badley. = - S
I alfo defired in my letter, that you would defire

the Abbé De la Caille, and the other French aftro-

nomers by him, to attend to the obfervations of the
eclipfes of Jupiter’s fatellites, efpecially the firft, from

May 1761 to June 1762, inclufive, in order to fettle

the difference of longitude between Paris and St. He-

lena; which it it came in the name of the Society,

# would be better; and that you would alfo deliver

14
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it as my requeft to the Saciety, that they would re-
commend it to my Lord Macclesfield, Dr. Bradley,
Mr. Raper, and Mr. Shost, and any other gentle-
men they know propofe to attend carefully to the
obfervation of the tranfit of Venus, to make as many
obfervations of the eclipfes of the fatellites as they
conveniently can, in order to fettle the difference
of longitude between their place of obfervation and
and St. Helena, in the moft exa& manner; which is
of the utmoft importance with refpect to the ufe to
be made of the obfervations of the tranfit of Venus.

We failed from hence laft Tuefday ; but the wind
not holding, returned hither again the next day.
We are now under way again; but doubt.whether
the wind will ferve for us. Iam forry to hear of the
accident, which befel the Sea-horfe, though they
came off vitors. I hope it will not ftop their voyage;
for 1 learn, that if they fail in a fostnight, they may
ftill be in time. -

Iam,
* Your obedient o
humble fervant,

N Mafkelyne.

E: : 17632.
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Sydera
1762. Obferv, | Culmin. | Decl. A.
H M| °
| Jun. 2. € -~ -113 37| 8 4}
{/cfp. yM--114 o] 9 7}
{;m. 3. « ---|14 30|14 36
efp. am--l1g4 37|15 1
v | Jun. 4. «€ - --]15 23|19 29
{’efp. BM --l15 51|19 6
Jun. 0. | - - -}14 1612 ¢9
Vefp. 2 - -l14 3715 11
{;11. 1. D---]15 8|18 13|
efp. pmM --]15 s1|19 6

VII. A4 Differtation upon a Samnite Dena-
rius, never before publifbed. In a Letter
to the Rev. Thomas Birch, D. D. Secre-
tary to the Royal Society, from the Rev.
John Swinton, B. D. of Chrift-Church,
Oxon. F. R. §.

Reverend Sir,

Read Jan. 15 QINCE the communication of my laft
and 29, 1761. paper to the Royal- Society, I have
met with another Samnite denarius; whch will, in
a great meafure, confirm what I endeavoured to
evince in that paper. This inedited filver coin is
adorned with two Etrufcan infcriptions, that very
well merit the attention of the learned. It is of the
fize of the larger confular-denarii, difcovers much of
the Roman tafte, and is in the fineft confervation.
On one fide it exhibits a galeated head, in all refpects

4 agrcc in 8
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agrecing with that preferved by a (1) medal of the
Veturian family, behind which ftand the Etrufcan

letters VRATFI, FITEEIV; none of which, ex-

cept the laft, and that but little, has fuffered at all
from the injuries of time. The type on the reverfe
perfectly refembles that prefented to our view by the
pofterior part of the aforefaid Roman coin, attributed
to Tiberius Veturius; excepting that three human
figures only occur on the latter of thele pieces, and
five on the former. The infcription in the exergue is
formed of the Etrufcan characters D FIFTRR. D,
C. PAAPIIL. C. The workmanthip of the Samnite
denarius is fo fimilar to that of the Roman, that had

-not the legends, or infcriptions, pointed out a dif-

ferent origin, thefe two medals might have been con-
fidered as ftruck at the fame place, on the fame oc-
cafion, and by the very fame hand. ‘

The Etrufcan elements VRATEI, FITEEIV,
behind the galeated head, occupy the fpace in which
the Latin letters TI. VET. appear on the Roman
denarius. This, in conjunction with what has been

“already advanced in favour of the fame notion,

amounts almoft to a demonttration, that the name of
the pretor of the Marfi, as he is (2) called by Claudius

Quadrigarius,

(1) Vid. Vaill. Patin. & Sig. Haverc. in Num. Fam. Vetur.
(2) That the account of this general’s death in the paffage
‘here referred to, as well as the ftory of the two flaves imme-
diately preceding it, was extra&ed out of Claudius Quadriga-
rius’s Annals, there feems little reafon to doubt. For that both
thefe events happened in Italy about the fame time, cannot well
be denied. M. Lamponius having defeated a body of Roman
troops, under the command of Licinius Craflus, and put 800 of
them to the fword, fhut the reft up in Grumentum, .a city of Lu-
cania, either the firft or fecond campaign of the Social war, ac-
cording
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Quadrigarius, at the time of the Social war, was FI-
TEEIVR, FITEEIVRI, FITEEIVRII, or VETV-
RIVS. Whence we may learn, that the VETTIVS
of the antient authors, mentioned in my laft paper,
ought to be converted into VETVRIVS; and that
the INSTEIVS (3) CATO of Velleius, as well as
the T. VETTIVS (4) of Eutropius, was in reality the
TI. VETVRIVS, whofe name has been tranfmitted
down to us by the confular denarius. I fay, ¢ the
¢« TI. VETVRIVS, whofe name has been tran{mitted
“ down to us by the confular denarius;” for that the
Latin elements TI. VET. on the Roman coin ftand
for TIBERIVS VETVRIVS, and confequently that
the piece itfelf belongs to the Veturian family, my
two Samnite medals render inconteftably clear. A
point therefore, by their affiftance, is determined;
which has been taken for granted only by Patin (5)
and Vaillant, and not fufficiently proved by Mr.
Havercamp (6). The Etrufcan infcription in the

cording to Appian; and therefore then probably formed the fiege
of that place, mentioned by Seneca. And that the pretor of the
Marfi was killed by his flave before the conclufion of this war, has
been rightly obferved by Lipfius. That learned man therefore
fhould not have confidered the proximity of time of the two forego-
ing events only as a bare poffibility, or rather a fort of fiflion, s
he manifettly has done, in the following words: Quid ergo? nenne
bello Punico boflilia multa Italiz loca, et in ¢o prafertim traltu ?
Porurr et Sociali bello eveniffe, ex Flori I11. cap. xviii.

‘Claud. Quadrigar. apud Senec. De Bemef. Lib. iii. c. 23.
Appian, Alexandrin. De Bel. Civil. p. 375. Juft. Lipf. Comment.
in Sencc. ubi fup. p. 300. Antverpie, 1615. Vid. etiam Macrob,
Saturn. Lib, I. p. 166. Londini, 1694.

(3) Vell. Paterc, Lib. ii.

(4) Eutrop. Lib. v. ¢. 3.

(5) Patin. & Vaill. ubi fup.

(6) Sig. Haverc. Comment. in Famil, Roman. Num. omn. &c.
P 438—440. Amfteledami, 1734.

. . exergue,
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exergue, > HTIRNIT. >, C. PAAPIL C, indicates -
the piece to have been ftruck foon after C. Papius
Mutilus had been conftituted commander in chief of
the Samnite forces, deftined to act againft the Ro-
mans, when the Italian ftates took up arms againft
the republic, about the year of the city 663. From
the preceding obfervations it appears, that our coin
exhibits the names of two great generals, of different
families, Tiberius Veturius and C. Papius Mutilus,
in conformity to the cuftom then (7) prevailing at
Rome. For that fuch a cuftom prevailed there in
this and the following age, feveral confular medals
of the Coponian, Confidian, Curtian, Cocceian, Di-
dian, Fonteian, Fufian, Mucian, &c. families leave
us no manner of room to doubt.

With regard to the letters of which the firft
Etrufcan infcription is compofed, I have not at pre-
fent much to fay; having already given a particular
defcription of them, in a former paper. It may not
be amifs however to remark, that the fecond of thofe
charalters is apparently the Samnite-Etrufcan I,
adorned with a fort of accent; which has been taken
notice of by the learned (8) Sig. Annibale degli
Abati Olivieri, in his fecond differtation. How that
mark or accent varied the power of this element, I
fhall not prefume to decide ; but that the found of

“it was thereby in fome manner varied, I think can-

not well be denied. The fourth letter is fucceeded
by a monogram, or complex charater, formed of E

(7) Patin. Vaill. & Sig. Haverc. in Famil. Copon. Confid. Curt.
Cocc. Did. Font. Fuf. Muc. &c, Num.

(8) Sagei di Differtaz. Accademic, publ. let. nella Nobil. Acca-
dem. Etrufc. dell’ amx':bi[.‘ Citta d&i Cortona, Tom, IV. p. 139,
146, In Roma, 1743.

and
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and the aforefaid accented I'; as may be very fairly
inferred from a fimilar infcription (9) on other de-
narii, that have preferved the name of our Tiberius
Veturius. The laft element V is likewife an accented
letter, having had originally a point or fmall ftroke,
equidiftant from each of its fides, in the vacant fpace
between them ; which has been flattened, and reduced
to a kind of minute ftrait line, almoft contiguous to
one of them, by the injuries of time. This accent un-
doubtedly pointed out the (10) diphthong OV, in like
manner as did a {fmall curve line, joined to a fide of V,
though in another pofition, on fome confular (11)
coins of the Furian and Pomponian families. That
this mark or accent denoted the V to which it ad-
hered to be equivalent to OV, ,on thofe coins, is

univerfally allowed ; other confular denarii exhibiting
the word FOVRIVS for FVRIVS, and the cogno-

(9)8Andr. Morel. Thefaur. Numifm. Fam. Incert. Tab. I.
num. 8, 9.

(10) Idem ibid. Had the name of the general of the Marfi
been Vettius, the laft letter here would have been equivalent to the
Greek Omicron, or the fimple Latin V. This is inconteftably clear
from the Greek word Bi7lo5, Or Odi70s, anfwering to the Roman
Vettius ; which occurs both in Plutarch and Dio. But as the laft
element of the infcription I am confidering was indubitably pro-
nounced OV, or OT; the name itfelf at length muft have been
Veturius, or Biryews, as we find it antiently written by fome goed
authors. This fingle obfervation, exclufive of others, that might
be offered, to demonftration evinces the point formerly deduced
from the appearance of the Etrufcan d on another Samnite-Etrufcan
coin. ‘The infcription therefore exhibited by that medal and the
legend before me mutually ftrengthen and fupport each other.

Plut. in'Grach. Dio, iib. xxxvii. p. 48. B. & Lib. xxxviii,
p- 63. E. Edit. Wechel. Hanoviz, 1606. Plut.in Num. Dionyf.
Halicarnaf. Antiquit. Roman. Lib. ix. ’

(x1) Vaill. Patin. & Andr. Morel, in Famil, Roman, Fur. &
Pompon, Num, '

men
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men MVSA being only the Greek term MOT XA or
Msoe in Latin chara@ters. That the laft element of
the Etrufcan infcription now in view had originally a -
point or {fmall firoke between its fides, is abundantly
evident from the correfpondent letter (12) on other
medals of Tiberius Veturius, and particularly one in
the pofleffion of the Reverend and Learned Dr. Bar-
ton, Canon of Chrift-Church, Oxon. and a worthy
member of this Society. Hence it fhould feem, that
the cuftom of accenting the V was derived from the
Samnites by the Romans; and that the accent annexed
to the V, on the confular denarii, if not all the others
that might have been in vogue amongft the Romans,
was of Samnite, or rather Etrufcan, extraion.

-The Etrufcan legend in the exergue has one letter
more than the fimilar infcription on the coin of C.
Papius Mutilus, explained by Sig. (13) Annibale degli
Abati Olivieri, in his fecond differtation. That letter
is the Samnite-Etrufcan accented I, being the laft ele-
ment of the name .}{MNNM, PAAPIL.  After what
has been advanced on this head by the learned gentle-
man juft mentioned, fcarce any thing is left for me to
fay upon the fame fubject. It may not be improper
however to obferve, that this charaer is exhibited as .
reprefenting I by other (14) Samnite-Etrufcan re-
mains of antiquity. Amongft the Dorians it feems
to have anfwered to the (15) Aolic Digamma, and

(12) Andr. Morel. ubi fup.

(1{ 3) Saggi di Differtaz, Accadem. di Corton. Tom. IL p. 49.
in Roma, 1738. & Tom. IV. p. 132. In Roma, 1743.

(14) Jo. Bapt. Paffer. Pifaurenf. Funonal. Sacr. Menf. lllufirat,
Vid. etiam Numifm. Antigu. tsc. 'Thom. Pembroch. et Mont.
Gomeric. Com. P. 2. T. 88. num. 3. ;

(15) Tayl. Comment. ad Marm. Sanduicenf. p. 43, 44> 45.
Cantabrigize, 1743. '

Vour. LIL F the
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the Greeks in general are faid to have &16) ufed it
fometimes as a note of afpiration: On the Marmor
Sanduicenfe (17), according to Dr. Taylor, it ferved
to exprefs the value of the obolus. That the Samnite-
Etrufgan I, in the word MVTIL, JFTVIW, on one
of C. Papius Mutilus’s coins, is accented, appears
likewife trom the correfpondent word Merines in
Appian (18), where the I has apparently an acute
accent over it. The fame mark of the denarius
here prefents itfelf to our view that occurs on the fimi-
Iar Roman coin. This feems plainly to imply, that
the notation of the Samnites agreed with that of the
Romans, at the time of the Social war; which,.
indeed, fufficiently appears from other inftances
that might be produced. The name FIINN[T,.
PAAPII, is undoubtedly exprefled in the nominative
cafe, as the Roman names on the confular denarii.
are; at leaft, every thing confidered, 1 cannot help
thinking this extremely probable. Nor will the point;.
at the end of the word, as I apprehend, difcounte~
nance fuch a notion; fince a point is fometimes vi-
fible after a complete name, or furname, as well as.
after a part of fuch name, or furname, on feveral
pieces of the Poftumian, Pomponian, &c. families..
Of this the inferiptions A. POSTVMIVS. COS,
ALBINVS. BRVTL F, SVLLA. COS, on coins
now in my pofleflion, are clear and inconteftable
proofs. I thercfore hope the learned will indulge me.
the liberty of fuppofing, thet the name .HTRN[T,.
PAAPIL, is here complete ;. efpecially, as the Etruf-

(16) Serg. Max. ViQorin. Quintilian. Lib. i. ¢. 4. Donat. Prifs
cian, Cledon. &c. Vid. Grammatices Putfchii, Col. 1829, 1943
1742, 1287, 1889, &c. v

(17) Tayl. Comment. ad Marm. Sanduicenf. p. 48, £9, 50
Cantabrigiz, 1743. »

(18) Appian. Alexandrin, De Bel. Civil, Lib. i. p. 381.

can
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can termination II fometimes anfwered to the Ro-
man or Latin termination IVS, as we learn from
l(-xjp) Sig. Pafleri. The conclufions to be drawn from
ence are too obvious to be, at this time, either men-
tioned or infifted upon. :
~ Before I difmifs the prefent fubject, I fhould beg
leave farther to remark, that the fpace behind (ac-
cording to the Etrufcan manner of writing) the laft
prenomen in the exergue, >, C, on a (20) coin pub-
lithed by Sig. Annibale degli Abati Olivieri, on one in
the Rev. Dr. Barton’s cabinet, on another in my {fmall
collection, and on that I am confidering, is capacious:
enough to contain an element, or at leat a part of one,
of the Samnite-Etrufcan alphabet ; and yet that not the
fainteft traces of any part of one are vifible in this fpace,
Hence I am inclined to believe, that there never was
a letter there. 'Which if we admit, it will feem to
follow, that the Samnites and Etrufcans, at leaft in the
feventh century of Rome, wroteonly > HMR N[N . D,
C.PAAPII.C, equivalent to C. PAPIVS.C, or CAIVS
PAPIVS CAII, imitating the Greeks in this particular ;
who ufed the father’s name in the genitive cafe only,
{upprefling by a moft common (21) ellipfis the word
* TIOZ, on fuch occafions, as by an infinity of inftances
might be evinced, were it in any manner neceffary.
Some authors (22) take the galeated head, exhibited
(19) Jo. Bapt. Pafler. Pifaur. Funonal. Sacr. Menf. Herculanenf.
lliufirat. Vid. Symbol. Litterar. Vol. 1. p. 207. Florentiz, 1748.
" (20) Annib. dcﬁi Abati Olivieri, in Saggi di Differtan. Acca-
demic. &¢c, Tom. I p. 49. & Tom. 1V. p, 132. :
(21) Such ellipfes as this were antiently not uncommon amongft
the Etrufcans, as we learn from feveral infcriptions in the language
and chara@er of that nation ; for a farther account of which, recourfe
amay be had to the author bere referved to. Jo. Bapt. Paffer. De
Archites, Etrzi'. apud Aat. Franc. Gor. in Muf. Etrufe. Vol.III.
P 121, 122. & alib. Florentiz, 1743. h
{22) Fulv. Urfin. Patin. Vaill. Sig. Haverc, &. . |,
C F 2 T by
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by the medal I am confidering, or at leaft by that of
Tiberius Veturius above-mentioned, to have repre-
fented Fortitude or Valour ; which was efteemed as
a deity, by the Romans. But Sig. Annibale. degli
Abati Olivieri believes a fimilar galeated head (23),
on one of the medals of C. Papius Mutilus, to have
pointed out to us Mars, the god of war. Which if
we admit, that preferved by our coin will probably
be allowed to have reprefented the fame deity. Nor
can I think this at all remote from truth, as Mars
was held in the higheft veneration amongft the an-
tient inhabitants of Italy, and particularly the (24)
Samnites, to whom the piece before me ought indu.
bitably to be referred. Be this as it will, the galeated
heads ftill vifible on my Samnite-Etrufcan denarius,
in the fineft confervation, and the Roman one of the
Veturian family, here defcribed, feem in all points
to have agreed, notwithftanding the diverfity of cha-
racters on thofe coins, as has been already obferved..
. The four armed foldiers touching with their fwords,.
or fticks, a fow-pig, held by an herald, with his left
knee upon the ground, on the reverfe, undoubtedly
point out to us an alliance, or confederacy, formed
between four powerful Italian ftates. The cere-
mony reprefented by this type was more antient,
(25) according to Livy, than the reign of Hoftilius
Tullus, the third king of Rome. We find it de-
fcribed by (26) Virgil, who agrees with Livy in this.
particular, in the following lines : '
Armati, Fovis ante aras, paterafque terentes,
Stabant ; et czfd feriebant feedera porcd.
(23) Annib. degli Abat. Olivier. ubi fup. Tom. II. p. 64, 65.
Eu,)‘ Annib. degli Abat. Olivier. ubi fup. Fom. II. p. 64, 65.

25) T. Liv. Lib. i.
(26) Virg. Zn, Lib, viii. v. 640, 641.

The
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TheSamnites,the Marfi;the Picentes, ahd the Eucanians
(27) feem to have been the four principal nations that
firft entered into an alliance againit Rome, the memory
of which has perhaps been perpetuated by this coin, a
little before the commencement of the Social war..

That the firft letter of the monogram, in the infcrip-
tion behind the galeated head on my Samnite denarius,
is E, to demonttration appears, from the laft Etrufcan
element of the word J@3 TV T, TVTERE, asit oc-
curs on a valuable medal publifhed by (28) Mr. Haver-
camp; efpecially, as this is fupported by a fimilar in-
feription, handed down to us by one of Lord (29) Pem-
broke’s Etrufcan coins. The laft letter of the aforefaid
monogram is evideatly the Samnite- Etrufcan accented
I, as has been already remarked. This character and the
other conne@ed with it formed the diphthong 13, or
EI, which the moft antient ( 3a) nations of Italy had in
common with the Greeks. -A coalition of the two ele-
ments here is moft evident and confpicuous. The ac-
cented I in power feems to have approached pretty near
the Latin E, ‘as we learn from the name VETVRIVS;
the fecond letter of which apparently anfwers to the firft
Samnite-Etrufcan accented I of the word VIQA T3,
FITEEIV, %n my coin.. It may likewife be clearly
evinced, from the local proper name HVIARIFT,
TEANVR, or TEANOR, exhibited bya filver me-
dal of Teanum, in my pofleflion, extremely well

(27) Aut. Liw: Epit. Lib. Ixxii, Ixxiii. Appian makes the
Marh7, the Peligni, the Veftini, and the Marrucini to have firft
taken up arms againft the Romans, in the Ttalian war. Appiam
Alexandrin. De Bell. Civil. Lib.i. p. 634. (374) Amft. 1670.

?28), Andr. Morel. ubi fup. ‘Tab. Num. Hifpan. n. 18.

29) Numifm. Antiq. &¢c. 3 Thom. Pembr, & Mont. Gomer..
Com. Collec?.”P. 3. 'T. 116. num. 1.

(30) -Jo. Bapt. Paffer. Pifaurenf, 'ubi fup. Vid, Symbol. Lit-
serar. ubi fup. p. 207. :

. Eréfen)cd‘.
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preferved, 'This piece, about the fize of a double
denarius, prefents to our view a type on the reverfe
fomewhat different from that of Lord Pembroke’s
(31) fimilar medal. The Samnite-Etrufcan N and
R, on my coin, are of a pretty unufual form. With
regard to the word }{[TNNI1, PAAPII, or PA-
PIVS, we find a Samnite proper name, with the fame
termination in the nominative cafe, on one of the
moft valuable Samnite-Etrufcan remains of antiquity,
dug out of the ruins of Herculaneum, and moft
learnedly explained by Sig. (32) Pafferi. That word
and the prenomen prefixed to it occur in the follow-
ing Samnite-Etrufcan characters, JI§NJ2.J, L.
SLABIVS, not L. SLABIIS (33), as that acute and
ingenious author feems once to have imagined.
- That fome Etrufcan proper names, of citics at leaft,
in nature fingulars, and exprefled in the nominative
cafe, always retained the termination II, from the
words VEII, TARQVINII, VOLSINII, &c. muft
be allowed abundantly clear.

Many more curious particulars, relative to antient
Etrufcan literature, are naturally deducible from the
Samnite-Etrufcan infcriptions I have undertaken to
confider, in this and a former paper; all of which I
muft at prefent fuperfede, as having time only to
affure you that I am, .

Good Sir,
Your moft obliged, '
Chrif: Church, Oxon, 204 moft obedient fervant,

July 21, 1760. J SWi'nton_'

~ (31) Numifm. Antig. &c. 3 Tho. Pembr. & Mont. Gomer.
Com. Collect. P. 2. 'l'g 88. num. 3. )
(32) Symbol. Litterar, ubi fup. p. 207—216.
(33) Jo. Bapt. Paffer. Pifaurenf. Funonal. Sacr. Menf. Hercu-
lanenf. lufirat. Vid. Symbol, Litterar. ubifup. p. 209. =
& , VIII. An
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VIIL An Aecount of an Eruption of Mount
Vefuvius: * I @ Letter to Philip Carteret
Webb, Efg;. F. R. 8. from Sir Francis
Hafkins Eyles Stiles, Barz. F. R. S.

Dear Sir,  Naples, 23d Dec. 1760.
Read Jan. 29, J Did not intend to have paid my re-
1761, . {pels to you, till I had better leifure;

but a fudden eruption of Vefuvius this day prompts
me to give you a few lines by this poft.. The moun-
tain, which was quiet in the morning, with fcarce
any vifible {moke, threw up on a fudden, about noon,,
a vaft colomn of black fmoke, which rofe to a very
eonfiderable height ;: and, before it had diffufed itfelf,
made a {plendid and: glorious appearance; as the fun,,
which was then fhining, gilded the fuperior part of
it; bat foon after, it difperfed, and covered all the.
mountain, and a great portion of the fky in that
quarter. 'Fhe afhes, that fell from it, refembled the
falling of a heavy fhower; fcen at a diftance, and.
muft have done great mifchief, if any living thing
was under therm, as is but too probable.. The drift
of the fform,, if I may call it fo, was towards the.
fouth-eaft, the. wind being, I believé, ncarly north-
weft. Portici might be within its influence ;. but the.
body of the fmoke feemed to go beyond it; 1 mean,,
that it pafled on the fouth-eaft fide of it, which is.

it, reckoning from Naples. At the fame time:
that this fmoke broke out, we obferved two large:
columns of fmoke arifing at the foot of the mountain,,
en the fouth-eaft fide of it which befpoke eruptions.

10



[[40]

in that part: and this has proved true; for the firft
{moke.from. the top foon after decreafed, probably
- from the vent obtained at the foot; .and ever fince
funfet, we have feen the foot all on fire. It is now
buring with great violence in that part, it being
about eleven o'clock at night. The dire@ion of the
line of fire, as we fee it, is from the mountain to-
wards the fea, and runs, as we judge here, in that
-part, where Pliny’s Lava, as it is called, came down
to the fea. The prefent lava cannot, we think, be
far from the fea. We fuppofe, that the mountain has
burft in its fide, fomewhere much nearer the fummit ;
but that the lava, has run down under the old lava,
till it broke out where the fire now is. The line of
fire, we think, muft be two, if not three, miles in
length. SR ‘ L

Mr. Lowther; and his companion Mr. Watfon,
were at the mountain, when the fmoke broke out at
the fummit, and had almoft climbed its height; but
were fortunately to the windward of it, or they muft
have been deftroyed.  The noife, they fay, was
fhocking to them, and the ftones thrown up very
alarming. Their guides fled firft, and they after
them; and they have efcaped all harm, but the fa-
tigue. As the poft fets.out in a quarter of an hour,
I can only haftily affure you of my being truly

Yours, &c.

.+ F. H. Eyles Stiles.

IX. Ane
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1X. Another Aecouns of the fame Eruption
“of Mount Vefuvius: In a Lester to Danicl
Wray, Efz; F. R, S. from Sir Francis
Hafkins Eyles Stiles, Bart. F.R. S.

Dear Sir, Naples, 29th Dec. 1760.

Read Feb. 5, LL public exhibitions are prohibited

1761. for a few days; on account of the
eruption of Vefuvius; and intereft is making with
the faint of the place, to prate& the city from the mif-
chiefs, which the mountain is fuppefed to be threaten-
ing us with. There is, indeed, a very extraordinary
eruption at or near the foot of the mountain; but it
bodes no evil to Naples in the opinion of any, but
the very timorous, who take in all poffibilities, and
who are led to imagine, from this.eruption at fuch a
diffance from the fummit, thet the foil, on which
we ftand, is» not to be trufted. This new eruption
began on the 23d inftant: it was accompanied by a
very extraordinary one at the fummit, which I was
an eye-witnefs of, from our own windows, about
noon; and, 1 believe, this was a very few minutes
after it happened. Mr. Lowther, and his compa-
nion Mr. Watfon, were, at that time, climbing the
mountain, and, with the Abbate Clemente their an-
tiquary, and fome ruftic guides, were arrived within
fifty yards of the fummit, when it burft out. The
flames, and the accenfed ftones thrown up, were
very terrible, by their account; fome of the latter,
as large as foot-balls, fell on their fide; but the
greater part fell on the other fide the mountain.

Vou, LIL G The
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‘The fmoke only was vifible from our windows, the-
flames being concealed within the fmoke, and alfa
. overpowered by the brightnefs of the funthine. But
. this fmoke was a moft glorious obje&t: for it formed
an upright column, of a’vety great thicknefs, at
firft; but fenfibly ‘increafing every moment, by frefh
fmqke, that we {faw climbing the fides of the column,
as if the interior part was too folid to admit it. The
height of this column anfwered in proportion to the
diameter, like that of a pillar in architeGture. " From
this you may judge of the bulk of the appearance:
the column f{upported its perpendicularity near a
quarter.of an hour, whether from the ftrength of the
blaft that threw it up, or from the refiftance made
by fo great a body to the force of the wind; pers
haps from both thefe caufes; for the latter muft be -
admitted as one, if we confider, that the power of
the wind will only increafe with the furface of the
body to be moved, whereas the refiftance will be as
the mafs.. 'The upper part of this fmoke was finely
illumined, and.variegated, by the fun; .and when
it began to.unfold itfelf, it appeared juft as Pliny has
defcribed the eruption,. that deftroyed the naturalift ;
that is, like a branching tree; to which comparifon
-of his. I may add this circumftance, that the creep-.
ing of the .freth fmoke up the fides perfectly re-.
fembled the.undulating motion of a neft of cater-
.pillars,. when climbing the trunk of fome vegetabls.
This glorious fight, which is itfelf almoft worth a
journey fram_England, did.not laft long; for, in
lefs than an hous, it diffufed itfelf, blackening all .
the mountain, and a large portion of the fky; and
when the wind had cleared.the top of the moun;:.ir;; .
waren
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which it did foon after, we obferved the finoke
afcending from it to be very moderate, though, if
compared with that, which iffued before the eruption,
it might be faid to be very confiderable. .

Thus far the fummit: now for the foot, where we
obferved, at the fame time, a double column of fmoke,
that we judged to be an eruption, and it proved to be
a very great one. The flames, and the light of the
ftream of lava that iflued from it, became vifible after
funfet. We went all of us the next morning (the
24th), to take a nearer view of the eruption; we
took the great road to Salerno, and about ten miles-
from Naples, about mid-way between Torre del
Greco and Torre del Annuntiata, we were ftopped.
by the ftream of lava, which had crofled the road,
and was making for the fea. ‘The. mouths of the
eruption were about-a mile and half, or better, to
our left, and were raging in a very frightful manner,
as the noife of the explofiors, which fucceeded one
another, at the interval of only a fecond ‘or two, was
equal to a ftorm of thunder. The flames were very
bright, after it was dark;--and the aceepfed ftones,

“which were thrown up in vaft quantities-at every ex-

plofion, refembled the fpringing of a mine, as they
call it, in a fire-work., .We ftaid an hour or twos
in the night, on the {pot, to behold this fight. Thefe
mouths of fire ftill continug to play; but the lava
has not yet reached the fea, though it was faid to be
within half a mile of it, when we were there. A
fmall rifing of the ground before it has obliged it to
fpread in breadth, and its progrefs for the fhore is
very flow: perhaps it may net reach it, if the erup-

tion continues, but may, by the level of the ground,,

G2 : be

¢
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be determined to fome other dire@ion. ‘The mouths
are faid to have been fourteen in all at firft, after-
wards reduced to eight, and now, I believe, much
fewer. There are three hillocks, large enough to
be diftinguithed at Naples, that are formed by the
ftones and matter thrown up at thefe mouths, and’
one of them is already a young mountain. Some-
imagine the eruption will laft many months, as the -
lower eruptions have generally lafted longeft; and
this, I think, is a great deal lower than any that-

ever happened. v
F. H. Eyles Stiles..

X. Extralt of a Letter from Mr. Robert:
Mackinlay, #o zhe- Right Hon. the Earl of
Morton, F. R. S. dated at Rome, the-
oth January 1761. concerming the late:
Eruption of Mount Vefuvius,. and the Dif~
covery of an antiens. Statue of Venus at:
Rome: o

Read Feb. 19, 7" A HE R E- has. been a moft terriblé-

1761 ;  eruption lately of mount Vefuvius, .
about the latter end of laft menth; but the accounts .
hitherto arrived are not very diftin&: . however, they
all'agree, that there were nine new mouths, or open~.-
ings, towards the Torre del Greco and Annonciada :+
that very confiderable fhocks of an earthquake were :
felt all over Naples: that neither fire nor fmoke came .
aut of the old crater: that the lava had run into{the,. :

‘ ea:

3
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f€a:- and that beyond Portici, upon the high-road,
the lava was in height feventeen palms, and fome of
the fireams four hundred yards broad. Much da--
mage has been ‘done to houfes and vineyards; and.
’tis faid the palace of Portici has fuffered fomewhat.
In the month of September laft, a Venus, of moft:
exquifite workmanthip, was dug up here in the Mons-
Ceelius, near the. place called Clivo Scauri. It is.in.
the pofieffion of.the Marquis Carnavallia, . who gave.
fifty fcudi to the workmen, . their full demand, as thc;
half of the value, according.to agreement, though.
’tis-worth fome. thoufands. It is full fix feet high,
in the fame attitude with the Venus of Medicis, . with.
this difference, her. nghtshand before her brcaﬂ: and -
her left fupporting a light drapery before the pu-.
denda.  On the bafe, which is«of one.piece with the -
fiatue, and qmte intire, is.the. followmg infcriptiont : .

'AHOTHC ‘*\f&a\
eN. TPOLADI- _\~
A®POAITHC ~
MHNO®ANTOQC. . -

6€I10IEI. . Lot

SN
¢ -

,
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X1. A Letter to the Rev. Dr. Wiiliam Bra-
kenridge, Rector of St. Michael Baflithaw,
London, and F. R. 8. concerning the Term
and Period of Human Life : In which the
Inequalities in confirutting, and the falfe
Conclufions drawn from Dr.Halley’s Breflau
Table are fully proved ; the fuppofed extra-
ordinary Healthfulne[s of that Place is par-
ticularly examined, and confuted; and its
real State equalled by divers Places in Eng-
land ; the Imperfection of all the Tables
Jormed upon 1000 Lives is fbewn; and a.

- Method propopofed to obtain one much bet~
ter: By T. W. A4 M.

¢¢ It were to be wifhed, that fome inland town could be found in -

¢ England, where there was kept an annual regifter of births

¢¢ and burials, with the ages of the deceafed, and where there

¢ is no confluence of ftrangers.”
Dr. Brakenridge, in Phil, Tranf. Vol. XLIX. p. 172.

¢ An author fhould be fond of reading his works to thofe, whe
¢ know how to corre&t, and efteem them.—He that will not
“ be corre&ed, or advifed, in his writings, is a-kin to a pe-
¢ dant.” Monf. De la Bruyere, tranfl. by N. Rowe, Efq;

Duid dignum tanto feret bic promiffor hiatu? Hor. de Art. Poet,

Reverend Sir, 1760.
Read Jan. 29, S I highly honour your ingenuity,
& Feb.s,1761. A and applaud your candid treatment

of thofe, who entertain fentiments different from
your
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your own, while they attempt.to difcover ufeful
truth, I prefume to lay before you, a great mafter of
the fubje& on which I write, fome hints relating to
what has been publifhed, and hope to give, as has
been defired (1), a little further light, by what I
have obferved from my own parifh for 24 years patt,
having noted the particular ages of 1700 perfons
buried in that time (2), from the London bills,
more efpecially on the age of 1c0:years, and up-
wards, and from the accounts of every other place I
could procure.. I thall mention at prefent a-few lead-
ing points only, and thofe as briefly as I can, fenfible
of your ability to trace their confequences, and pre-
fent them as they occur to mind, on view of your .
table and difcourfe in the Philofophical Tranfactions,
Vol. XLIX. p. 167:

Comparing the burials of London and’ Breflau;
you fay 8110 die at London, and 202 at Breflau,
under 2 years of age. I acknowlege it not only
yours, but a current opinion, taken as a firft prin-
ciple, that at Breflau about } of thofe that are born
die under that age; and the place has been cele-
brated for its healthfulnefs, for the fucce(sful care of
infants in particular, and for the good conftitution
and longevity of its inhabitants in general, a place
much envied, and much contended for. Now I
grant, that the numbers 144 and §7 make 202; and
that 1000 — 202 = 798, which ftand.in the third

(1) Richards’ Annuities on Lives, 1739, pref. iii.. Dr, Bra-
kenridge, Phil. Tranf. Vol. XLIX. p. 172, '
: (2) Intending, if I fhould live, to publith them, with extraQs
from the regifters for 200 years, and the refult of the number of
inhabitants twice taken from houfe to houfe, .

year
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year in Dr. Halley's table; bat flill can-by no means
admit the inference éand am furprized it thould ever
be imagined, that of 1000 children born at Breflau,
202 only die under 2 years of age), for very good
reafons, to be found in the book of nature, and in
Dr. Halley’s differtation too, as I fhall make appear
by and by.

_ In the mean time, let me obferve hew much it
were to be withed, that all, who write upon this
fubjec, would begin from the birth, or o year,
and give a true annual regifter of the growing, the
moft confirmed, and the declining, ftate of life, by
fome method devifed to make it vifible at once, as I
fhall thew hereafter, without leaving the reader to
try the numbers fingly upon every occafion. For
while fome account from the quick conceptions (3),
as in the London bills; others from the living births,
as is your way, and I think the beft; others from 6
cor 9 months, or a full year after the birth, as Dr. Hal-

" ley and Mr. Kerfeboom have done, (and great is the
tranfition from o year, or the birth, to thofe of

1 year old), there muft arife confufion at firft fetting
out, and apparent, if not real contradictions, in com-
paring one account with another. And it fhould
likewife be well remembered, that if a lefs number
are taken for the deaths in the firft ftage of life than
there ought to be, the more in courfe are thrown (4)
back upen the enfuing decads of years; and thus a
whole table may be effe¢ted by the firft year only

(3) Graunt’s Obfervations on the Bills of Mortality, sth edit.
1676, p. 22. 84, 85. and from hence abortives and ftilborn are
included in the burials. ’

(4) See atshe end of this Letter, p.69. (<), (4), (¢), and (e

~ unfairly
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unfairly reprefented, as Dr. Halley’s certainly is, if
he ever meant, as he is generally, but I think not
rightly, underftood. ‘

I faid I could not admit, that of 1000 children
born at Breflau 202 only died under 2 years of age;
and, having prepared you for it, thall now give you
the reafon. Dr. Halley ftates the births (5) certain
at 1238, and adds farther, ‘that 348 of them do die
in the firft year; that but 89o arrive at a full year’s
age; and that 198 more do die in the § years next
following. Upon which data, I ftate thofe 6 years
of the local lives and deaths, and their proportionals
for 1000 births, as follqws. - .

Year
begin. Born.  Die. Born. Die.’
1 1238—=—348 of 1000 — 281
2 8g0— 76] 719 == 61
'3 814— 49| " ' 658— 4o+
4 735§ — 357198 618— 28 )1bo
S 730— 23 590— 19
6 wvoy— 1§ §71=— 12
7 692, a5 in the table; but 559 only, if begin

with 1000 births.

A Jignifies an unit taken in to the integers from a
decimal of .§ or more.

And from hence I think it very olain, that out of
1238 births at Breflau, 424 dic under 2 years old; -
and therefore, out of 1000, 342 die under that age:
which is fomewhat more than I obferve in my parith,

(5) Lowthorp’s Abridgment, 5th edit. 1749, Vol, IIL p. 66g.
Vor, LIL H though
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though mine exceeds Mr. Kerfeboom’s (6) accaunt ;
and I am better pleafed to find, that what 1 take for
the truth lies between them. And here I fhall ven-
ture to affure you, upon the whole, that when
brought to the due proportionals for 1000 births only,
the account of Breflau falls in between (7) thofe of
my parith and of All-Saints in Northampton; fo
that in reality, there is nothing either remarkably (8)
healthful, or long-lived, in the inhabitants of Breflau,
as has been imagined, by miftaking our author’s
meaning, who lxrhaps might intend his ages fhould
imply the middle of every year, his title bein§ age
current, and from the 1238 threw off 238 only for
6 months, or more, at firft fetting out, and not the
whole 348, as he would have done, if intended for
the whole year. However, let his defign be what it
will, the number 692 (being the remainder of 1238
after 6 years deaths) is placed in his table ; and if we
take the 692, and what follows thenceforth, we muft
“not forget with what number the author began, nor
confound his with other tables, that really begin with
1000 births, becaufe this has 1000 perfons in the firft
car. :
y kt is with great regret, that I mention any ble-
mithes in this table, fo much and defervedly efteemed,
which has given the lead to many others of the like

. . . Year. Lives. Die. -

(6) Mr. Kerfeboom’s table begins 1 — 1125 — 50; but
the firft year from the birth is fupprefled, and o year fhould, be
1400 — 275. He might have faid this plajnly, to. prevent any
ftumbling at the threfhold. :

(7) See p. 69. (), (B) (), and (2).

(8) Ward’s Clavis Afuwrz, p. 111, Hodgfon, pref. Stone-
houfe, pref. p. 7. .

kind,



im)

kind, ‘but I cannot fay it is exa&. For by departing
from his preliminary (g) difcourfe in the firft 6 years,
and varying his table from the ftated proportions, at
their refpective ages therein fet forth, it is certain the
one does not agree with thé other, till the years 57
to 62, and in the fingle years 72 and 80. And it
were much to be wifhed, that Dr. Newman’s papers
were made public, to difcover the origin and juftnefs
of thofe proportional numbers, how they prove from
year to year, and from what leading proportions they
were deduced.

However, if the confideration of the firft year
was the only reafon for defiring them, it might be
needlefs, there being another paffage in the fame
differtation, which further confirms what I affert;
where, fpeaking of thefe tables of Dr. Newman,
zbout to be ranged in particular form by himfelf, he
makes this obfervation (10). It appears hereby, that
the one half of thofe that are born, die in 17 years
time, 1238 [births] being, in that time, reduced to
616. For we cannot, by any means, apply thefe
words to the number 1000 in his own table, which
are not reduced to half, till near the 34th year; an
affurance to all, that know apy thing of thefe mat-
ters, that 1000 births, and 1000 perfons, the one in
the beginning of life, the other in the beginning of
his table, mean very different things, and that any
conclufions, truly drawn from the one, may be very
falfe when transferred to the other.

(9) A general flate of thefe may be feen, p. 69. a yearly one
would take up too much room here, though I have it before me.
(10) Lowthorp’s Abridgment, Vol. IlI, p. 677. If
‘ H 2
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If fome miftakes, and unfair comparifons, arife
from divers tables not beginning all from the fame
point; if in the London accounts the abortive and
ftilborn muft be thrown out, and alfo an allowance
made for as many as die in the greater part of the
firft year (while the 1238 Breflau births were re-
ducing to 1000 perfons only), before a juft compa-~
rifon can be made with Dr. Halley’s table, as it now
ftands; then the 8110 at London (11) muft be re-
duced, or elfe the 202, or rather the 342 above-
mentioned, be further increafed by an allowance for
fuch abortive and ftilborn. And when thefe altera-
tions are made, the accounts of the two places will .
not appear fo amazingly different, in proportion te
their refpe@ive numbers, upon the whole.

Befide the inconvenience of the various accounts
not beginning together, I fhall add another objection
no lefs material; that the tables are formed in foo
fmall numbers, and, by that means, cut off 20 or
30 years of the term of life, and undervalue it in
annuities, as nothing worth. He that begins with
1000 only, ecither ftops fhort of 90, or runs quite
out between the 9sth and 100th year, and can go
no further; becaufe out of 1000 births, it is not ex-
peced, fo much as one fhould arrive at the age of
100 years. But what muft become of thofe many

(x1) Adding 2000 to the burials divided by 10, is, in effe&,
adding 20,000 to the whole. ‘The increafed column is 5 thort,
which would arife from additional parts loft, and make the full
fum. The laft number in the Breflau column fheuld not be 33,
but 27, Dr. Brakenridge, .

o

m



[ 53]

in the London (12) accounts .(for inftance, in the
30 years, 1728 to 1757 inclufive) 2979 living at 9o,
242 living at 100, 10 living at 110, and one living
to 138? . Are thefe to be wholly omitted by thofe,
who pretend to give a true ftate of human life, the
firft number near thrice as many as the ufual tables
begin with? Or, could they be overlooked, if the
computation began with 100,000, or a million ?
- Further, fhould the value of annuities fink fo pre-
cipitately, and clofe fo foon, will they be granted to
gerfons aged 9¢ for nothing, as the table of Mr. de
arcieux has it, in the fupplement to Chambers’s
Dictionary? One would imagine thence, that thofe
aged 100, or more, fhould have a premium to ac-
cept of them. And yet, what would be the con-
fequence, if the ftate granted an annuity to 100,000
perfons, and the furvivors of them, to fubfift intire
to the death of the longeft liver, and have it to pay
20 or 30 years beyond the utmoft expeation re-
refented in fuch tables? It may here be obferved,
in refpe® to London more particularly, that the
indu&ion from this refiduary part of life is well
fupported, fince at go, or later, few think of re-
moving from town. Or, if it be infifted upon, that
fome do remove after that age, it will be allowed,
that the burials of the fubfequent years would have
been higher, if they had all ftaid and died there.
It may feem quite impertinent to mention this to

(12) Mr. Stonehoufe forms his account on 529,623, of which
181 lived to 100 years, and upwards; yet, beginning with 1000,
clofes his table at g5. It is needlefs to name many others in a
general fault, to which the eafy management of fmall numbers is
a temptation, ) i

you,



[ 54 ]

you, who have affured us, in general terms, that
the burials (13) after 50 are lefs than they ought to
be, allowing the accounts fufficiently corre®, and
the numbers in later life not exaggerated, but rather
the contrary.

It will be found then of particular fervice, that
for thofe of 100 years old, and upwards, we have
the age of every fingle death ; and forming a table of
them yearly decreafing, and applying Dr. Halley’s
third rule of halving the tabular lives in any year, to
difcover the term expetted, it will come out, that a
life being, like one of the 242 aged 100, has an equal |
chance to live 2 years 3 quarters, or more (14);
and, by his procefs for finding the value from yearly
chances, and at g per cent. it amounts to more than
two years and a half purchafe (15). Now, by your
table, a life of 84 has not a better expectation ; and
following too clofe upon your heels, Mr. Dodfon
values an annuity of 1 L. for a life (16) of 88 but at
- 6s. and §d. ready money. I fhall not controvert
this point; but defire to know, who will grant fuch
annuities, or greater, for all that could be found of
that age, or as many of them as fhould be feleGted
for nominees: I fay nothing of the firlt number in
- his table. Doubtlefs you mean by 1 the firft year of
new-born children; and yet if he means the fame,

(13) Phil. Tranf Vel. XLIX. p. 176 -

(14) As all the tables do or would reduce life to o before 100,
how will they emerge again, to join conformably with thefe in
term expeted, or value? Yet thefe are realitics, fet in public
view.

(15) Procefs in MS. fol. 4. . 4

(16) Phil, Tranf, Vol. XLIX. p. 891,

S \ and
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and- values an-annuity for a new-born child, whofe
equal chance of life is not 4 years, at 13.51 years
purchafe, it appears to me greatly over-rated, and I
thould fufpe& fome fallacy in the method of com-
putation.

Another thing I fhall propofe to your confideration,
is the forming a continual regifter, if I may ufe that
term, of the proportions of lives and deaths, by adding
after each :year, how many would have died out of
1000, or one out of how many, or both of them, in
fubfequent columns, with the differences, increafing,
or decreafing, from year to year. If one only be
ufed, I rather prefer the former, as it ftrikes the eye,
is a more natural reprefentation of increafing morta-
lity, and fhews at once, if 1000 were to begin every
fingle year, how many of them would die in that
year, in proportion to the lives and deaths of fuch
year in the table. The latter may be more agreeable
to others, and is of fingular ufe towards the erd of
life. I fhall give 3 {pecimen of beth on your table -
for 3 decads, by which you will better perceive what
tIh mean, and the ufes (17) that may be made of

em. . .

(17) Vide p. 6.

Year.
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It is ufual with me, to note the yearly differences
of mortality, which I could not do here, on account
of the iregularity, but only indecad 21, &c. By the
way, I muft give a reafon why I fum up the column
of lives, which I confider as fo many annual ex-
vofures, and this as the total of the lives, each ex-
pofed to the chance of mortality for one year; (i.e.),
406 in the firft, 402 in the fecond, &c. and 3885
in the ten years; and, upon the whole, 38 deaths.

' "Exp. Die. Exp. Die.

And thence 3885: 38 :: 10,000 : 97.812; which
laft term is the proper ftate or degree of mortality
for that decad, and 9.78 a mean thereof, at an aver-
age. -
'gIt is generally acknowleged, that fome one be-
tween the 1oth and 20th is the healthieft year, i. e.
the year in which feweft would die out of 1900,
and the annual degree (18) of mortality fhould in-
creafe (fwifter or flower as it happens) from thence
to the end of life. But how is fuch year to be found
among the irregularities of the fir{t of thefe three
decads? Or how fhall we look upon 10. 11. 14. 1§
as a due progreffion in the fecond? And if the num-
bers 16. 19. 20 do go on increafing in the third,
why does the degree of mortality go back to 17,
then forward to 20, then back to 17 again, and
forward to 21 per mille? in fuch a manner, that one
out of 49.8 fhould die at the age of 36, and butone
out of 58.6 at the age of 37; and again, one out of 48

“fhould die at the age of 38, and but one out of 56.4

at the age of 39? Is not this reprefenting the 37th

(18) A miftaken inference frém this, fee p. 65. note (3¢).

Vour. LIL year
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year of life as a healthier than the 36th; and the
30th healthier than the 38th year of life?

I am fenfible you might fay, this is owing to the
promifcuous changes of § and 6 in the deaths, foe
which you may have reafons, though I cannot fa-.
thom them. With me it is not a matter peculiar to
your table, but a certain confequence of beginning
with 1000 only: for having no changes, but what
amount to an unit more, or an unit lefs, that is too
great a leap at once, in fuch fmall numbers; when
there might have been, in 5§00 and Goo dcaths, room
to exprefs ducly the intermediate gradations of in-
creafe, or decreafe, for every fingle year.

The laft thing I fhall mention, is the term or ex-

eCtation of life, fhortning too fwiftly, and then re-
coiling. I fhall inftance in your table, and Dr. Hal-
ley’s too (and the fame will be found in the reft),
and apply to them his rule above-mentioned, and the

term, or probable expectation of life, will come out.
thus, for the ages following.

Year.
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- The column per mille, fhould increafes and that
one out of, fhould decreafe, with fome fort of re-
gularity : I fay no more of thefe, referring to what
I have written above, My defign here is to fhew,
that the term of life (10) decreafing too {wiftly, finks.
below the truth,*and then ftands ftill, or increafes,.
to become agreeable to the rule of nature, found in the
courfe of fubfequent years. Thefe irregularities and:
difproportions might be avoided, by beginning with
43.co and 68.00; or, it might be as fatisfactory to-
many, to decreafe tlie 4.12 ycars expected to 2.75,
by proper intervals, or differences, greater above than.
below : an expedient not to be defpifed, when the
capital points, from and to which, are previoufly-
fettled on good authority. The term found by
Dr. Halley’s table is ftill wider from the due courfe..
I am apt to imagine, the confcioufnefs of thefe diffi~.
culties induced you to ftop fhort, and perhaps you.
will wonder, that any one elfe would take the pains.
to furmount them, ! “

But to return.  You may poflibly think it unrea-
fonable, that any body fhould infift upon fuch a va-.
riety of fcruples, in a cafe where the beft means of
information are too lax, and general; yet, I hope,.
will excufe them, when affured, that my fole reafon .
for infifting upon them, is not a pronenefs to find.
faults, but an earneft (you may call it an over-earneft) .
dcfire to make what we have better underftood, and:
attain further means of fuch, knowlege, and fiate

(19) I ufe this as the fhorteft form, meaning the equal chance,
or probable expeQation of life; as many furviving, as dying before -
fuch period, among lives of the given age, -
' ) them .
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them In the leaft exceptionable manner : for till we:
get a more authentic account of life, or ufe what we
have, without too much obfequioufnefs to great names,
we {hall be as if blind and fettered. During fuch
prejudices and reftraint, it is too carly to compute
values with minute precifion, as fome do, and wrangle
about trifles, while they fuffer firft principles of greater
moment to pafs quite unregarded. '

\Vhether my conjecture be right or not, Dr. Hal-
ley had reafons why he left oft at 8., as you may.
have for ending 2t 87 ; and the term of final di-
rection is fettled by another great mailer (20) at §6.
But when many perfons outlive fuch tables, and are
moft defirous to purchafe annuitics, upon eafy terms,
for their lives, and have no rule at all left, it muft be.
very acceptable, by whom{oever faithfully performed,.
to have a table beginning with the living births,.
formed upon 100,000 lives at lcaft, and carried on.
to the extremity, . I fhould almoft fay the utmoft poi-
fibility of life, with the {wift or flow increafe of an--
nual mortality, noted in a fubfequent column, and
in confequence the term or expeation properly
decreafing, from the beft life about 5 or 6, till the
whole be exhaufted : and it would be a {atisfacion to
me, . if, by fuggefling any hints, it may put abler
- hands at work, to bring it at laft to fuch a perfect

ftate, as1 conceive, at prefent, in imagination only.
In profpect of this, give me leave to obferve, that
* the numbers in thofe'columns Per mille and One out

(20) Mr. De Moivre, pref. p. v. (edit. 1725.) tra&, p. 10.
47. 76. 79. This frikes.off 14 years of Dr. Halley’s table. .
Younger lives can hardly look fo far forward, but old perfons fee
them at hand, and the value of all expettations is in proportion to
their near approach,

3 cf
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of, mdy be of ufe for fuch a purpofe, as direCtors,
and, by inverting the propertionals, be applied to
find the dcaths of lives given, from year to year (21)
for as thefe may be previoufly digetted, with greater
regularity, and the number of deaths found, by mul-
tiplying the given lives by the former, or dividing
them by the latter, a way is opened for condulting
the work in larger numbers, and with great exact-
nefs: and I conceive, that ten of the beft accounts
of different places, each formed by proportion for
10,000 births, and all thrown together in the ufual
{c&tions, if properly aided in the latter part of life by
the London bills, might be fufficient, at leaft, would
be much better than any thing we have; for tabics
of 1000, 1238, or 1400, are quite diftanced here,
having no lives at all of 100 years, And yet, who
can believe that Dr. Halley’s 34,0c0, if they were
fo many, much lefs Mr. Kerfchoom’s 98¢,000, had
none of 100 years and upwards; when the London
bills afford about 8 in a year; and, upon the whole
of 750,222 burials in the faid 30 ycars, have 242
of that age? Or, who can give a rcafon, if they
had fuch, why they conftruted their tables on fo
fmall a bafis, as wholly to exclude them?

It may be faid, the 242 perfons, dying above 100
years of age, did not arife from 750,222 births in
town, but from a great many more brought in from

-

(21) Thefe might be tried, or regulated, by proportions formed
_from other accounts, tiking the dcaths between 10 and 20 (or
the moft certain period) in each, for the two leading proportionals,
and trying above and below for lives and deaths.  Lefier accounts
of fingle parithes will not do alone; for as aged lives are rare, one
is forgotten before 2nother happens, and in {mall numbers they
are not to be expecicd.

the
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the country after 20, and probably, upon the whole;.
from double that number of births. I fhall only re-
ply, let the number of births or perfons, natives or.
dAiens, be what it will, from which the 242 arife,
yet, in fome definite number, fuch and fo many in-
ftances of longevity are found, of which the prefent
tables take no notice; and though the fact is mani-
feft enough, yet the abfurdity, in refpect to practice
and formation of tables, ftill continues.
If we look back, we fhall find the firft fketch,
that of Capt. John (22) Graunt (alias Sir William
(23) Petty). was formed upon 100 only, and fuch a
table carried the account to the 8oth year,, or up-
wards. - Next were introduced thefe of 1000, and
extended the computation of life to between 84 and
100 ; tables formed upon 10,000 would advance teo
above 104; and upon 100,000, duly proportioned
from the materials we have, might continue the ac-
count to 114 years, and upwards. If in the firft -
fketch, the fuppofed term of life was clofed too foon,
and it was an itnprovement to carry on an account of
the gradual decay beyond the goth year, why are
we to reft here, having additional obfervations made
for more than 6o years, which furnith materials for
a further progrefs ? If there is room, and good founda-
tion to advance but 20 years beyond the compafs of
“the prefent tables, fhould not this be done?” And.
will it not make a confiderable, yet neceffary, altera-
‘tion in all computed values, upon annuities ta be.
~granted to perfons in the latter part of life ?

(22) Graunt’s Obfervations, 5th edit. p. 84. .
(23) Phil, Tranf. N° 196,

I have.
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I have not feen Mr. Smart’s tra&t on the London
bills, (when and how was it publifhed ?) nor the col-
le¢tions of Mr. Dupre, publifhed by Mr. Buffon,
fave only through the medium of Mr. Kerfeboom’s
proportions (24), beginning with 1020, not births,
but children of 6 months old, or upwards (25);
which makes a confiderable difference in refpect to
age given, and yearly deaths, through the whole
table; and I almoft envy thofe, who have the de-
firable ufe of choice originals. The accounts of Dr.
Newman are, I fuppofe, preferved by your fociety ;
and there is a ftate of the exchequer annuitants (26)
often mentioned, but not publifhed, by Mr. Lee.
Neverthelefs, thefe laft being of divers ages (if the
particular age of each perfon at entry and death be
not known, though the grofs numbers yearly dying
may), as it was too great a prefumption to affert,
that they began all at the beft ftage (27) of life, and
were fo nicely chofen (28), that the duration of
- 35 years was a thing extraordinary; {o it would be a’
blameable credulity to admit thefe points for truths,
when we continually fee how many are refolved to
chufe their own lives, or thofe of their children or
favourites, even when they are receded 10 or 20 years
from that part of life, which had the largeft ex-
pe&tation. Whether it was this matter better con-

(24) Phil, Tranf, 1753. p. 239.

(25) This was done, to compare it rightly with Dr. Halley’s,
which Mr. K. therefore knew was not from 1000 births.

(26) Lee’s Effay, 252, 253. < This,” he fays, ¢ is the
4¢ beft %ide of all.” Lee’s Val. Annwit. p. 47. 5I.

(27) Effay 252.

(28) Eflay 253, .
fidered,
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fidered, or whatever elfe changed that author’s fenti-
ments, yet changed they were; for, in 1737, he
accounted a life of 10 years beft, and equal to a term
of 28 years, and no more; [Lee’s Effay, p. 231.
2§3.] and yet, fince, in (his Valuation of Annuities,
2d edit. p. 96.) 1754, he has computed the fame
kind of life, as equal to a term of 3§ years, not-
withftanding all the allowances pleaded for in his
Effay (29); in full confideration of which, he was
afraid of overdoing the matter. And yet, if he
would have given us the true refult of the London
bills, according to his own ftate, and reckoning with
exaltnefs, which he calls to the extremity, a life of

- 10 years would be found equal to a term of 34.94

years; but one of 4 years old equal to a term of 38.20
years; above 3 years better than his beft life.

I thould not have mentioned this, but to obferve,
that it is natural enough, when the expected term of
life is taken to the uttermofl, to make fome allowance.
And yet, if allowance is to'be made, it fhould not be
by an arbitrary and falfe reprefentation of life through-~
out a whole table (30), but left to the difcretion of
parties concerned, and to be made in proportien to

(29) Page 231. -

(30) Mr. Lee rightly concluding, that the degree of mortality
ought to increafe from the year of greateft expeétation to the end
of life, erroneoufly inferred from thence, that the deducend, or
part of the term of life wafting in each decad, fhould be leaft at
firflt, and greater afierwards ; and fo apportioned it, as long as he
could go on, contrary to all other tables, and even to the courfe
that would arife from his own table of the London bills. ILee’s
Efhay, p. 459. Table 1l )

Vou. LIL K the
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the term found by fuch table; and that, in genersl,
about % of the term deducted, in any part of life,
would not be unreafonable, when the ‘account is
carried on to the full extent of human life, efpecially
if fuch fappofed duration is taken as a rule for price;
for reafons well known to you, by comparing the
refpetive (31) value of prefent and future years at
any rate of intereft (32), and obferving, that a gain.
of time in the latter, would not be equal in value to-
the lofs of like time in the former.

After many degrading comparifons above-mon-
tioned, to the dithonour of our capital, it may couns.
terballance them, to hear what this advocate has.
urged for its healthfulnefs and longevity, on his own.
experience. (Lee’s Effay, p. 243, 253.) I do not
intend to difparage it, by mentioning a place I have
known above 40 years, never famed for falubrity,,
and yet has produced as many (may I fay more?) per-
fons of 9o, and upwards, than London,. as would
appear on a fair proportion, formed on the burials of
each, by a method toe long to be laid before you at:
prefent; and I am ready to oppefe this, as I did to-
the former complaints, fo to thefe boaftings, being
both alike ill-grounded and unreafonable.

As my objections extend to all the accounts I have.
met with (perhaps I thould except Mr. Dupre’s, if L
could fee it intire), you. will naturally expect. what-

I

(31) This, I find, has been noted by H. B. in obfervation on.
Lee’s Effay, 1739. p. 18. 21. 33.
(32) This makes hazard of time and hazard of value unequal in.

eqyrfe, .
I have:
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1 have to offer more perfet in their ftead. The
ground-work I prefent would lie in a nut-fhell (33);
the edifice would fupply matter for fuch another
letter : and, I think, you will be glad to have a little
refpite, to confider of this, and judge how far fome
fa@s herein fet forth ought to be regarded, without
which, I prefume to affirm, all computations of value
will be found inconfiftent, and very faulty in fome
other parts of life.

Upon fuch an occafion as this, I hope you will
excufe the intrufion and tedioufnefs of a‘new vifitor,
who aims at further improvements on this fubject,
both in matter and form. I willingly fubmit the re-
fult of not a little time and pains to your fuperior
judgment, and beg you will either frankly pronounce
it time mifpent, and labour in vain, or elfe, by your
kind direétions, enable me (if the ardor of prefent in-
clination fhould continue) to improve and finith a
fcheme, perfet enough to bear public view. I can
only fay, I fhould endeavour to keep clear of the
objetions made to other tables, and to fupport what-
ever I advance by real facts, or ve;}y ftrong probabi-
lities, and to make the whole confiftent and uniform.
I do not enter upon any computation of values, nor

prefor cither of the two methods (34) for finding

them; let the fadls, upon. which they depend, be

better afcertained. In order to this, the fole obje&t

(33) See p. 6g. lotters (g), (4). ,
(34) One propofed by Dr. Halley, and approved by Mr. De
Moivre, the ether by Mr, Lee. Richards’s Annuitics, p. 1.

Lee’s Valuation, p. 2.
K 2 of
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of my prefent view is, to ftate, with all exa&tnefs,
the term and period of human life, being ambitious.
fo to execute this underpart of the work, as may,
deferve yours, or general approbation. _

Having delivered this meflage, you may form in.
idea the aukward rufticity of a ftranger, introduced.
the firlt time to your prefence, who hardly knows.
how, or when it is fit, to make his bow, and with=
draw, '

I am,
Reverend Sir;
Your great admirer; -

and moft refpe@ful’
humble fervant,

T. W..

N.B. In what follows, I am obliged' to number-
1 year beginning, for the fake of others, .

which I ufually mark o;.and the reft .10;,
20, 30, &c.. - '

" POST-

s>
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(2) The refule of Dr. Halley’s proportionals, (Lowthorp,
Vol. lII. p. 670.) filled up from year to year, to the
100th year. As thefe come fo near 1174 (fkated p. 669.
as the annual deaths), it fhould feem as if the firft t-
tempt was made that way, to find how ‘many ¢f fuch
deaths would fall in each decad. .

(&) Exhibits the fame for 1000 births.

(¢) By taking in the 238 that were fupprefled, ftating the
firft 6 years, according to the preliminary difcourfe, and
continuing the accqunt according to the table ; only
fetting back half a year, or poftponing 4 deaths to the
2d decad, [and fo half the laft year’s deaths from every
decad to the following] and this gives the 1238 intire.

(d) Exhibits the laft preceding, computed for 1000 births,
and as the table ought to be from thofe data, but yet
ill praportioned. S o

(¢) Shews the decrements, or-deaths, according to Dr.
Halley’s table, beginning with 1000 perfons, and exhi-
biting a ﬂ,’-IFPOde body of coexifting people, in all -
34,000. The firft decad, fo much below the truth,
from 1000 births only, that it fwells the g.decads fal-
Jowing with 122 deaths more than fhould be, as ig re-
prefented in (f). N -

(£) Fhedeaths of 1790 perfonsinthe parith of Ely-Trinity,

(#) The fame proportipnal for 1000 births. '

(i) and (k) The like for All-Saints in Northampton, -

(/) The halves of the fums of () and (&) for 1000 births.
For, by comparing (d) and (¢), you will fee, that the
firlt decad being lefs than it fhould be, (i. e.) fo much

. fhort of 469, throws back 122 deaths upon the oth¢r
decads of life. And if this were 469, as it ought, it
woul! fall between (&) and (), Ely-Trinity and All-
Saints in Northampton. As this happens in the firft
decad, ‘1 have joined both accounts, and halved them;
and the refult of it is ftated at (/); which will be foynd
as near (d) as.can well be expected, in accounts of dif-
ferent places ; and with this I fhall conclude this Poft-

feripe,
XIL Ex-
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XII. Experiments on checking the too luxu-
riant Growth of Fruit-Trees, tending to
difpofe them to produce Fruit: In a Letter
to Mpr. Peter Collinfon, F. R. S. from
Keane Fitzgerald, Efg; F. R.S.

Dear Sir,

Read Feb. 12, HEN you did me the favour of

1761, calling on me at Fulham, in
autumn 1759, I fhewed you fome experiments I had -
made, in order to check the too luxuriant growth of
young trees; which I promifed to give you an ac-
count of, if they fhould fucceed according to my.
expectation.. :

I had obferved a method taken to bring young-
trees to- bear, when planted in too rich a foil, by
eutting away part of the bark from fome of the main-
- branches.. This method, as I am informed, has.
brought them foon to bear plentifully ; but leaves an.
ugly wound, the wood continuing bare, and apt to:
rot iry that part.. -

I had fome young plumb and cherry trees planted.
againft a north pale, in a very rich foil: The plumb-
trees had, in three years, fhot forth the extremities-
of their branches to 15 or 16 feet diftance, and had
quite covered and overtopped the pale. As the cut--
ting away of. any of thefe branches would make the
reft hoot the ftronger, I made the following experi--
ments, about the middle of Auguft 1748.

. I made a circular incifion on the main arms of an-
Otleans: plumb-tree, near. the ftem, quite throu%h
the
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the bark, where it was fmooth, and free from knots,
About 3 or 4 inches higher, I made another incifion,
in the fame manner; then making an incifion length-
ways, from the upper to the under circumcifion, I
feparated the bark intircly from the intermediate
wood, covering it, and alfo the bare part of the
wood, to keep the air from the wound; and letting
them remain {o for about a quarter of an hour, when
the wound began to bleed, I replaced the bark as
exactly as I'could, and bound it round pretty tightly
with bafs, {o as to cover the wound intirely, and alfo
about half an inch above and below the circumci-
fions.

I treated the intire ftem of a duke chcrry-trcc in
the fame manner, about 10 inches from the ground,
and below all its branches.  Alfo feveral branches of
a morelli cherry-tree ; and the main arms of two per-
drigon plumb-trees. Thefe two laft were old trees,
which had been cut to the ground about four years
before, and had fhot forth very luxuriant branches,
but had net fince borne any fruit.

In about a month’s time, .the bark of thefe began
to fwell, both above and below the binding ; when.
I unbound each of them, and found the feveral parts,
that had been replaced, to be all fairly healed, except
one, which was on the main arm of the perdngon
plumb-tree, part of which was healed, and about an
inch in breadth of the bark, on one fide of the lon-
gitudinal incifion, remained loofe, and afterwards
dropped off. I bound them all again lightly with
bafs, and let them remain fo, until the beginning of
the fummer following; when I took off the binding
intirely, and found them all healthy, and ﬂounﬂnn%l

Eac
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Each of thefe trees bore plentifully that feafon,
though, in general, reckoned a bad year for fruit.

This induced me, in the beginning of Auguft
1759, to make the like experiments on feveral other
young trees; fome, that had not yet borne any fruit,
and others, that had borne but a fmall quantity; par-
ticularly, two young pear-trees, that never yet had
any bloom. I treated the main arms of one of thefe
in the manner already defcribed, and alfo feveral of
the branches, that grew on thefe arms; likewife one
of the arms of the other pear-tree. The firft of thefe
bore a furprizing quantity of fruit laft fummer; and
the circumcifed arm of the other bore a moderate
quantity, though no other part of the tree had any
appearance of bloom.

I made alfo the following experiments, on two
branches of different young apple-trees, as nearly of
the fame fize as I could find. I cut off the bark of
thefe, as exa@ly as I could by a gage; changing
them, and putting the bark of the branch of one
tree on the branch of the other. I find, by.the mi-
nutes I took, that a fmall flip of wood came off with
the bark of one, and the bark of the other had a
leaf-bud on it; which branch had alfo two apples
growing on it. 'The bark of each of thefe healed

ectly, and the apples remained on, and ripened
with the reft: the leaf-bud pufhed forth leaves, and
both the branches bore fo very plentifully the laft fum-
" mer, that one broke down with its load ; and the other
would alfo, probably, have fuffered the fame fate,
but that I had it fupported. Thefe were both non-
pareil apple-trees, planted in afparagus beds.

Vouw. LI L- - 1 changed
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~ Ichanged the barks of the branches of a peach
and a netarine tree; that, which was placed on the
peach-tree, healed perfectly, and the branch pro-
duced a quantity of bloom laft feafon; but the bloom
of the whole tree, as well as of feveral others againft
the fame wall, was intirely blafted. The gardener
cut off the branch of the ne&arine, when he was
pruning, and nailing the trees, as he did of feveral
others, on which I had made experiments of the fame
kind; againft which he declared his opinion ftrongly,
at the time of making; and faid, he was fure the
branches would all die, and the wall be quite bare in
thefe parts ; which, I fuppofe, he imagined would be
a refleGion on his {kill in pruning and nailing a tree.

About the beginning of November laft, I cut off
one of the arms of the perdrigon plumb-tree, which
had the experiment made on it in 1758, to examine
~ what effe¢t it had on the wood ; to which, I found
the bark between the circumcifions more firmly
united, than in any other part. There was a dark
vein, which ran through the wood in that part,
which appeared of a harder texture than the reft of
the branch. :

On examining the minutes I had taken from time
to time, of the obfervations I had made on thefe ex-
periments, which I imagined I had been very exact
in, I find I had omitted noting down any relative
to the effect they had on the growth of the circum-
cifed branches. I did not compare them by meafure
with other branches ; but as far as I can fpeak by recol-
lection, it has retarded the growth. I can be almoft
pofitive, that the cherry-tree, mentioned in the fc-
cond experiment, the trunk of which had been cir-

. cumcifed
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cumcifed below all its branches, was, at the time,
the largeft of half a dozen of the fame kind, which
were planted at the fame time, and is not fo at pre-
fent. I am forry I cannot be fo circumftantial in
this particular, as I endeavoured to be in others;
and am,

Dear Sir,
Your affeCtionate

humble fervant?

Poland-Street, :
Jan. 19, 1767, - Keane Fitzgerald.

XML An Account of the Urtica Marina: In
a Letter to Mr. Peter Collinfon, F.R. S.
from Joleph Gaertner, M. D.

Dear Sir, London, Feb. 12, 1761.

Read Feb. 13, AVING lately vifited the fouthern
1761. coafts of Cornwall, I met with fe-
veral new and undefcribed forts of the urtice marinz,
called by Mr. Hughs the animal flowers. I therefore
take the liberty of fending you the inclofed drawings,
[#ide Tab.1.] together with a fhort defcription of
them, which, I flatter myfelf, will not be difagree-
able to you, as thefe animals, in regard of the various
and furprizing fhape of their bodies, and on account
of the few imperfe@t defcriptions, -that have hitherto
been given even of the common forts of them, may
not be unwerthy the notice of the curious. The
name of -urtica, as the celebrated Mr. de Reaumur,
L2 - in
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in a memoir relating to that fubje ¥, juftly obferves,
has been very improperly applied to this kind of
animals; for it is certain, that not a fingle fpecies of
them is poffefled of that ftinging quality like a nettle
(which the antients afcribed to them), and that only
their tentacula feel rough and clammy, when touched
with the finger. Even this roughnefs is not per-
ceptible, but when the animal attempts to lay hold
of the finger: it then throws out of the whole fur-
face of the feeler a number of extremely minute
fuckers, which, fticking faft to the f{mall protu-
berances of the fkin, produce the fenfation of a
roughnefs, which is fo far from being painful, that
it even cannot be called difagreeable.

The proper genus, which thefe fea-nettles belong
to, is that of the hydra of Linnzus, commonly called
the polype. This will evidently appear, from the fol-
lowing chara@ers: firft, from the gelatinous fub-
ftance, of which this whole tribe of animals confifts :
fecondly, from their having only one opening in
their bodies, which gives a paflage to the food, as
well as to the excrements, of the animal: and laftly,
from a fet of feelers, which furround this opening,
and ferve thefe creatures for claws, to catch their
prey with, and convey it to their mouths. As the
fea-nettles agree perfectly in thofe general characters
with the hydra, fo do they alfo anfwer to many of
its lefs effential, or merely accidental qualities: they
live, for inftance, conftantly in the water, in which

* Du mouvement progreflif et de quelques autres mouvemens
de diverfes efpéces de coquillage, orties, et etoiles de mer. Me-
moires de ' Academie Royale des Sciences, 1710, p. 439, &c.

they
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they never fwim, but always adhere to fome fixed
body in it; and when they change their place, moft of
them crawl along fo very flowly, that their progreflfive
motions cannot be perceived with the eye to. This
may be added, that they likewife bring forth their
young ones alive, and that they grow again, after
eonfiderable parts of their bodies have been cut off:
all which proves ftill farther, that thefe animal flowers,
or fea-nettles, areof the fame nature, have the fame
charaers, and do confequently belong to the fame
genus, with the hydra, The polypes in general may
be divided into two clafies, the one containing thofe
polypes, that cannot conceal their feelers, though ever
fo much irritated ;. and the other, thofe, that, at the
leaft irritation, contra@ themfelves, draw in their
feelers,- and frequently hide them under a membra.
naceous cover made for that purpofe. The firft
clafs, on account.of the fmall number of {pecies be-
longing to it, needs no fubdivifions; but to diftin-
guith properly the feveral forts of the fecond: clafs,
it is neceffary to divide it' according to the various
pofition of the feelers, which are inferted either in’
the membrahiaceous cover itfelf, or into a flower-like
production of the body, or laftly; in-the very top
part, or the difk of the polype:" hence arife the three
following fubdivifions-of the fecond clafs:- 1. Hydra
calycifliora, 2. Hydra corolliflora; and laftly, Hy-
dra difciflora; The reafon for which appellations
will be farther explained, in the defcriptions I am
now going to give of every fort in particular.
The firft clafs confifts but of a fingle fort, whofe

fpecifical charater may be thus exprefled :.

Hydra.

‘ .
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Hydra tentaculis denudatis, numerofiffimis; cor-

pore longitudinaliter fulcato.

The natural fize of this animal, grown to its full
age, is reprefented in the firft figure, lit. A, fhows
the animal fufpended in the air, and lit. B, is the
fame whilft under water. The body of this polype
is of a light chefnut colour, and feels perfectly
{mooth, though it be lengthways fulcated by a num-
ber of fulci, that are frequently divided into three
fmaller ones, and are continued into the dentated
margin, that furrounds the upper periphery of the
body, juft beneath the infertion of the feelers. Thefe
feelers, rifing from the difk of the polype, are, ac- -
cording to the age of the animal, between 120 and
200 in number; they exceed the body, when ex-
panded, by more than an inch in length, and are of
a beautiful fea-green colour, except towards their
extremities, which are coloured with a lively red,
like that of the rofe. The difk is of the fame brown
colour with the reft of the body, and contains in its
center the mouth of the animal, which is an aperture
of various fhape and diameter.

The two varieties of this {pecies, which I'met with,
differ but little from the already defcribed animal. The
feclers of the one, inftead of being green, are through-
out of a red colour, like that of the mahogony wood.
The other variety has pale afh-coloured feelers,
marked with a fmall white line running along their
back; its body is of the fame chefnut colour with
that of the firft fpecies ; but the fulci are not divided,
nor has it a dentated margin furrounding its upper

periphery- 1 doubt
6



[ 79 ]

I doubt whether thefe animals have yet been taken
notice of by the curious, though they are very fre-
quent upon the fea-coafts. A rough fketch of an
animal fomewhat like this is to be found in Aldro-
vandus ¥, with the infcription, Urtica marina faxo
innata. But as neither he, nor Johnfton 4, who
copied the figure from Aldrovandus, gives any farther
explanation of it, it is incertain what fpecies of urtica
the faid figure reprefents.

The polype belonging to the fecond clafs, conceal-
ing their feelers when irritated, are the following: -

Hydra calyciflora, tentaculis retractilibus variegatis,

corpore verrucofo. )

The fecond figure reprefents a polype of this fort.
From its {mall bafis rifes a cylindric ftalk, which fup-
ports the roundifh body of the animal, from whence
afterwards the calyx, being a continued membrane
of the body, draws its origin. The ftalk, or the
pedunculus of the polype, is quite fmooth, and its
colour inclines towards the carnation. The outfide
of the calyx, and the body of this animal, are marked
with a number of fmall white protuberances, refem-
bling warts, to which fragments of fhells, fand-
grains, &c. adhere, and hide the beautiful colour of
thefe parts, which, from that of carnation, is infen-
fibly changed towards the border of the calyx, firft
into purple; then violet, and at laft into a dark
brown. The infide of the calyx is covered with the
feclers, that grow in feveral ranges upon it: they
differ confiderably in length; thofe that are near the

* Aldrov. de Zoophyt. Iib. iv. p. 568,
t Johntt. Exang. Tab. XVIII,
edge
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- edge of the calyx being but {mall papille, in propor-
tion to thofe, that furround the difk, or the central
part of the body. (Vide fig. 2. lit. C.) They are
almoft tranfparent; and fome of them are of a
pale ath colour, with brown fpots; others, on the
contrary, are of a-chefnut colour, marked with white
fpots. The difk is formed like a ftar, which, ac-
cording to the figure, that is traced out by the inner-
‘moft row of the feelers, confifts of many angles.
~ The colour of this part of the body is a beautiful
mixture of brown, yellow, afh-colour, and white,
which together form variegated rays, that from the
center, or the mouth of the animal, are {pread over
the whole furface of the difk.

This polype contracting itfelf, (vide fig. 2. lit. B)
changes its body into an irregular hemifphere, which
is fo covered with the feveral extraneous bodies that
ftick to it, that it is extremely difficult to know the
animal in this ftate, and to difcern it from the rub-
bifh, .that commonly furrounds it. :

Thefe -animals are frequently found in ‘the pools
about the Mount’s-Bay. It is rare to meet with a
fingle one in a place, these being moft commonly four
or five of them living fo near together in the fame
fiffure of the rock, which they conftantly inhabit,
that their expanded calyces form a row of flowers like
bodies, that. feem to grow upon the cliffs under -
water.

The fecond fpecies, is the

Hydra corolliflora, tentaculis retractilibus fron-

dofis. '

This animal, in jts contratted ftate (vide fig. 3.
lit, A), has more the appearance of a caterpil}llar,

than
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than of a polype. Its body is covered with a dutky
white fkin, in which a large opening appears at the
thicker extremity of the body, and at the oppofite’
end of it are § fmall denticles, that furround a cavity
placed in their middle. The furface of this cylin-
drical body is marked with fix double rows of per-
forated knots, which the animal can transform into
as many legs, if occafion requires, by extending each
tuberculum info a fmall tranfparent cylinder, whofe
extremity, like that of the fuckers of the ftar-fith,
fticks faft to every thing, which the animal gets hold of,
and confequently ferves it for an inftrument, not only
to fix its body with, but alfo to pufh it forward, by
“the help of many of thefe fuckers, that are formed
of the feveral knots of different rows. The head of
the polype (vide fig. 3. lit. B) coming out of the
above-mentioned opening in the fkin, is of an oval,
and fometimes of an hemifpherical figure, fomewhat
like the corolla of -an afarum, but much larger in
fize. It is quite hollow within, and confifts of a dark
brown, yet almoft tran{parent membrane, which,
after having formed the head, produces the feelers,
that furround the large aperture at the top of it.
Thefe feelers are eight or ten in number, and of the
fame fubftance and colour with the head; they are
divided into feveral branches, to which, as well as to
the principal ftems, many clufters of very minute
papille adhere, which make them exactly refemble
fmall branches of trees covered with their leaves.
Thefe leaves, or papille, not only contribute to the
beauty of the feclers, being of a pale yellow, mixed
with a fhining white like filver, but they alfo render

Vor. LIL M the
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the feelers more ufeful to the animal, in filling up
the interftices between them, through which fimaller
infe@s elfe might pafs, without being perceived by
the animal, whofe natural food they are.

This polype feems to live at the bottom of the fea,
diftant from theland. I met but once with it upon
the fhore, between Penzance and Newland, where
it was thrown up by the fea, inclofed in a large hollow
root of the fucus palmatus.

The third fpecies, is the _

Hydra difciflora, tentaculis retra&ilibus fubdia-

phanis; corpore cylindrico, miliaribus glandulis
longitudinaliter ftriato.

A polype of this fort is reprefented in the fourth
figure. Its body, when extended, is of a cylindrical
~ fgure, and conftantly marked with fome -rows of

. {mall knots, or glandula,. that are placed in ftrait
lines from the top to the bafis of this cylindrical
ftalk. Each row is compofed of three files of glan-
dule, of which the middle one is remarkably bigger
than the two others; their number is uncertain, yet
I never met with lefs than eight rows in an animal
grown to its full age. The colour of the ftalk near
its bafis is a pale red, and the reft is of a yellow,.
mixed with a grey ath-colour. The glandulz are
almoft of the fame colour with the body, except
thofe of the middle file of each row, which I con-
ftantly found to be white. Out of the top part, or
the difk of the polype, grow the feelers, from eighteen
to thirty-fix in number ; they are of a half-tranfparent
fubftance, and of a whitifh colour, variegated only
at the upper part of the feeler, like the back of
, ' fome

6
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fome f es, with feveral crofs-lines, and brown_
{pots of aRvirregular figure. The difk of this polype
is always convex, and chiefly of an orange colour,
except towards:jts periphery, which is-marked with
many dark brovi fpots, that furround the infertion
of the feelers. N v

At the leaft irritatien, this animal contras its
body, .qr ! changes the cylindrical figure of it into a
conoxda%\;re (Vide fig. 4. lit. A.)

The filires of the rocks in the fea are the only
 place, wheral met with this fort of polypes, which
1s not common upon the coafts of Cornwvall.

Of this fpecigs I found two varieties. The top
parts of the one™gre in fhape and colour much the
fame with thofe ?the already defcribed animal ; the
flalk only is of a deep green colour. The fecond
variety has likewife a green ftalk ; but its feelers are
not variegated, being throughout of a pale and tranf-
parent red colour. .

The animal flowers of Mr. Hughes *, and the
fea-nettle, with a fhagreen fkin (Ortie a peau cha-
grinée), of Mr. de Reaumur 4, may, perhaps, be-
long to this fubdivifion.

tl'Il‘he laft fpecies of thefe polypes I have to propofe,
is the

Hydra dxfmﬁora, tentaculls retrailibus, extimo

difci margine tuberculato, (Vide fig. 5. lit. A
et B.) . .

* Philof. Tranfa@. Vol, XLIL. p. 590.
+ Mem. de I’Acad. Roy. des Sciences, Tab. X, fig. 21.

M2 "~ Tonly
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I only mention this fpecies, to determine its {peci-
fical characer, which has not yet been given by any
of the authors, that have already taken notice of this
animal *. The colour of its body is always red in
the fummer, but changes. into a dufky green, or
brown, towards the latter end of autumn. The out-
fide of it is quite fmooth, fome few animals of this
fort excepted, which are marked, like the firft {pecies
of this clafs, with fmall protuberances, to which fe-
veral extraneous bodies likewife adhere. The feelers
are conftantly inferted into the difk of the polype;
bat they are of various colours, viz. red, blue, white,
and fometimes even variegated. Between thefe feelers
and the membranaceous cover of the animal, is a
row of {fmall hemifpherical tubercula, which, though
they vary in colour as much as the feelers, yet are
conftantly found to be placed upon the edge or peri-
phery of the difk, and confequently afford, together
with the infertion of the feelers, a certain mark, by
which this animal, fo variable in its colour and fhape,
may be at all times known and’ diftinguithed from
any other fort belonging to this tribe. :

This is what occurred to me, on the figure and
external parts of thefe animals. Icould add a defcrip-
tion of their internal ftruure, and fome obfervations
on the manner of theif propagation; but, as I have
already tranfgrefled the limits of a letter, I fhall defer

* Bellon. de Aquat. lib. ii. p. 342. Rondelet. de’ Pifc.
Iib. xvii. cap. 12 et 14. Gefner. Hift. Apnim. p. 1037. &c.
Aldrov. de Zoophyt. lib. iv. p. 567. Johnft. Exang. Tab. XVIII,
De Reaumur, lib. c¢. Tab. g( fig. 22. 24.

enlarging

wlap-™
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enlarging on this fubje&, till another time ; and con-
clude with afluring you of the moft perfe efteem,
with which I have the honour to be, .

Dear Sir,

Your moft obedient,
humble fervant,

- Jofeph Gaertner, M. D,

XIV. A Catalogue of the Fifty Plants from
- Chelfea Garden, prefented to the Royal
Society by the wor fbipful Company of Apo-
thecaries, for the Year 1760, purfuant to
the Direttion of Sir Hans Sloane, Baronet,
Med. Reg. & Soc. Reg. nuper Prafes, by
John Wilmer, M. D. clarif]. Societatis
Pharmaceut. Lond. Socius, Hort. Chelfean.
Prefetius & Praeleflor. Botanic.

Read Feb. 19, } 1901 LCEA vulgaris major, flore
AL ex rubro rofeo. C. B. 316.
1902 Andromeda pedunculis aggregatis, corollis

cylindricis, foliis alternis ovatis integerrimis.
Linn. Spec. Plant. 293.
1963 Ariftolochia longa vera. C.B. 107. Offic. 47. .
1904 Afclepias foliis revolutis linearibus verticillatis,
~ caule ere®o. Linn. Sp. 217.
1905 Afphodelus foliis planis, caule ramofo, floribus
fparfis. Di&. Hort.. Icon.
' 1906

.
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1906 Bafteria foliis ovatis oppofitis, floribus laterali-
~ bus, caule fruticofo ramofo. Di&. Hort.
1907 Camphorofma foliis hirfutis linearibus, Amz-
~ nit. Acad. Sp. 392. '
Camphorata hirfuta. C. B. P. 486.
1958 Cardiaca. J. B. 3. 456,
Marrubium Cardiaca di¢tum. C. B. 23o0.
Offic. 104.
1909 Cedrus folio cuprefli, media, majoribus baccis.
C.B.P.487.
Cedrus Pheenicia, altera Plinii et Theophrafti.
Lobel. 221. '
1910 Ciftus arborefcens foliis ovato lanceolatis acu-
minatis trinerviis feflilibus utrinque villofis.
1911 Coronilla fruticofa ftipulis fubrotundis. Linn,
Sp. Pl. 743. 7 o
1912 Coronopus fylveftris hirfutior. C. B. 190,
Offic. 147. :
1913 Damafonium ftellatum. Lugd. 1048.
Plantago aquatica ftellata. C. B. 190.
1914 Filix mas non ramofa dentata. -C. B. 358.
1915 Galeopfis paluftris Betonice folio. Tourn,
Panax Coloni Officin. 341.
1916 Gentiana paluftris anguftifolia, C. B. 188.
Pneumonanthe. Ger. 353.
1917 Gundelia foliis pinnatifidis {pinofis, capite ara-
neofa lanugine obfita. Miller’s Icons.
1918 Helleborine latifolia montana. C. B. P. 186.
1919 Hibifcus foliis inferioribus trilobis, fummis
quinque partitis obtufis crenatis, calycibus -
inflatis. Di&. Hort.
1620 Kalmia foliis lanceolatis corymbis lateralibus.
Linn. Gen, nov. 1079.
1921
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1921 Lycium foliis cordato-ovatis feflilibus oppofitis
perennantibus, {pinis craffis bigeminis, flo-
ribus confertis. Dict. Hort.

1922 Lycopodium Sabinz facie. Fl. Jenenf. 328,

Mufcus clavatus foliis cuprefli. C. B. 360.

1923 Lygufticum quod Sefeli Offic. C. B. 162.

Offic. 452. |
Siler montanum major. Mor. Umb, ¥. 8.

1924 Lyfimachia fpeciofa quibufdam onagra dicta
filiquofa. J. B.’2. 9o6.

. Chamenerion flore Delphinii. Park.Par. 2y0.

192§ Malva caule ereto herbaceo, foliis lobatis,
{picis fecundis axillaribus.  Linn. Sp. 688,

1926 Magnolia foliis ovato-lanceolatis fubtus glaucis
annuis. Di&. Hort.

1927 Mefpilus Cretica folio\circinato et quafi cordi-
formi. T. Cor. 43. ;
Chamzcerafus Idza, Alpini Exotic. §.

1928 Mefpilus folio fubrotundo, fruto rubro.

Tourn. 642.
1929 Milium femine luteo vel albo. C. B. 26.
- Offic. 317.
1930 Morus foliis palmatis, fru@ibus hifpidis. Linn.
Sp. P1. ¢86.

Morus fativa foliis urtice mortuz, cortice pa-
pyrifera. Kempf. Aman. 471.
1931 Narciflus fpatha uniflora neftario maximo
~ limbo fimbriato petalo longiore.
1932 Narciflus fpatha uniflora netarii limbo cam-
pgnulato ereGto petalo =zquali. Linn, Sp.
289.
1933 Naf’uﬁ-tium fupinum capfulis verrucofis. Ray
Method. emendata, 98..
. Coronopus Ruellii,  Ger. 346, Offic. 343.

1934
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1934 Ormth0pod1um radice nodofa. Park. 1093.
1935 Panicum Germanicum five panicula minore.
C.B. 27. Offic. 343.
1936 mepmellaéanguxforba minor. C. B. 16o.
1937 Polypodn?m vulgare.  C. B. 359.
Polypodium quercinum. Offic.
1938 Ranunculus ceratophyllus, feminibus falcatis
in fpicam ada&is. Mor. Hift. 2. 440.
1939 Rhus foliis ternatis lineari-lanceolatis, integer-
rimis petiolatis utrinque glabris.
1940 Salvia foliis cordatis obtufis crenatis fubtomen-
tofis, corollis calyce anguftioribus. Linn.
Sp. Pl. 25.
1041 Scordium alterum, five Salvia fylveftris.
Scorodonia.  Offic. 438. C. B. 247.
1942 Scrophularia major. Park. 610.
Scrophularia nodofa feetida. C. B. P. 23s.
Offic. 440.
1943 Scrophularia aquatica major C.B.P. 235.
Betonica aquatica. Ger. 579. Offic. 44.1.
1944 Solanum caule inermi fubfruticofo, foliis ob-
longo ovatis finuatis utrinque glabris floribus
alaribus.  Miller’s Icons.
1945 Sifarum Germanorum. C. B. 155. Off. 456.
1946 Sium arvenfe five fegetum. Tourn. 308.
Selinum Si foliis. Ger. emac. 1018.
1947 Tormentilla fylveftris. C.B. 326. Off. 489.
1948 Valeriana floribus tetrandis zqualibus, foliis
pinnatifidis, feminibus palea ovali adnatis.
: Hort. Upfal. 13.
1949 Veratrum flore fubviridi. Tourn, 271. Offic.
226.

1950
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1950 ‘Viburnum foliis ovatis acuminatis ferratis ve-
nofis, petiolis lzvibus. :

XV. An Account of the Cicuta, recommended
by Dr. Storke 5 by William Watfon, M. D.
F.R.S. |

To the Royal Society,

Gentlemen,

Read Feb. 17, TN a paper I lately laid before you, I
1761 endeavoured to demonftrate, that the
Cicuta. major, which, fince the publication of Dr.
Storke’s work at Vienna, had been ufed medicinally
in England, was the plant intended by that gentle-
man ; and not the Cicuta aquatica, as had been fug-~
gefted by fome praitioners here. And Dr. Storke
has removed every doubt, which could remain, by
tran{mitting hither to Mr. Hudfon, a very ingenious
apothecary and botanift, fome leaves of the Cicuta
major, or common hemlock, which grew at Vienna,
and is of the fame fpecies with the plant fo denomi-
nated here. v
As Dr. Storke informs us, that, fince the publi-
cation of his treatife, he has received letters from al-
moft every part of Europe, confirming his good opi-
nion of the virtues of the Cicuta, and as he is about
~to publifh a fecond treatife upon the fame fubjeét,
containing ftill more extraordinary relations of cures
brought about, by adminiftring that plant; there
-is no-doubt therefore, but that endeavours will be
Vor. LIL N made
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made here, to confirm the truth of the do&or’s
affertions; more efpecially, as fome of the difeafes,
in which Dr. Storke found the Cicuta attended with
great fuccefs, are fuch as are of all others the moft
thocking to human nature, and have, by too long
experience, been found to give way to no other-
means.

Hence it is highly important to every one, more-
particularly to phyficians, that the very plant, di-.
re¢ted by Dr. Storke, be adminiftred, and no other.
in the place of it, either through inattention or want.
of knowlege; as judgment in the phyfician is of no.
real fervice, unlefs his prefcriptions are faithfully pre-.

red. ' :

For thefe reafons, it may not be improper to in-.
form thofe medical practitioners, who are not con- .
verfant in botany, and who may. neverthelefs be de-.
firous of trying the effe@s of the Cicuta, 'that at this.
time of the year.there. is .another plant, growing in.
the fame-places, and often mixed with it, fo much .
refembling it in appearance, as not, without fome at-.
tention, to be diftinguithed from it; which, however,
greatly differs from it. in fenfible qualities. Great -
care therefore ought to be taken, that the one of thefe
thould be fele¢ted from the other. .

The plant fo much refembling hemlock, is the
Cicutaria vulgaris of the botanifts, which in fome .
parts of England is called cow-weed, in others wild
cicely. Its greateft refemblance to hemlock is in the .
fpring, before the ftalks of the leaves of the hemlock
are interfperfed with. purple fpots; and therefore, at -
that .feafon, more eafily miftaken for it; though,
even then, the leaves of the hemlock fmell much

ftronger, |
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ftronger, are more minutely divided, and are of a
deeper green colour, than thofe of the cow-weed.
Afterwards, indeed, they are more eafily diftin-
uithed, as the Cicutaria flowers at the end of April

and beginning of May, and the Cicuta not till June,
when the other is paft: to fay nothing of the flower-
ing ftalk of the cow-weed being furrowed, and fome-
what downey; and that of the hemlock, fmooth,
even, and always fpotted. ‘Thefe plants differ like-
wife very eflentially in their feeds, which in the
cow-weed are long, fmooth, and black, when ripe;
whereas thofe of the hemlock are {fmall, channelled,
and fwelling towards their middle.

Befides the cow-weed, there is another plant in
appearance very like the hemlock, although evidently
differing from it in other refpets; and, unlefs I am
very greatly mifinformed, quantities of this have been
collected, and fold in London for the hemlock. This
is more likely to be taken for the hemlock in fum-
mer or autumn, as it is an annual plant, and is pro-
duced and flowers late in the feafon. The plant
here meant is the Cicuta minor of Parkinfon, or
Cicutaria tenuifolia of Ray. This, however, is eafily
diftinguithed from hemlock, by its leaves being of
the colour and fhape of parfley, its flowering ftalks
having no purple or other fpots, and not having the
ftrong {mell peculiar to hemlock. - '

To the two plants before-mentioned, may be added
a third, which very frequently, more efpecially about
London, grows along, and is mixed, with the hem-
lock. This plant is called, by the late excellent
Mr. Ray, Small hemlock-chervil with rough feeds ;
and is denominated by Cafpar Bauhin, in his Pinax, -

N2 Myrrhis
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Moyrrhis fylveftris feminibus afperis. This, like the:
cow-weed before-mentioned, can only be miftaken.
for hemlock in the fpring. It may be diftinguithed
then from it, by the leaves of the myrrhis being
more finely cut, of a paler green colour, and, though
they have fomewhat of the hemlock finell, are far -
lefs ftrong, and have no fpots. This plant flowers.
in April, and the feeds are ripe before the hemlock.
begins to flower; and thefe feeds are cylindrical,
rough, and terminate in an oblong point,

The leaves of hemlock are moit fit for medicinal:
purpofes, as being in their greateft perfection, when-
colleGed in dry weather, from the middle of May.
to the time that their flowering ftemns begin to thoot ;,
as by that time the plants will have felt the effects.
of the warm fun, have acquired an highly virofe.
fmell, and the ftems of the leaves are covered with,
purple fpots, an argument of the exaltation of their.
juices: and we fhould be attentive here to give them,
all thefe advantages, as three degrees of latitude, and.
other circumftances of foil and. fituation, may oc--
cafion a very fenfible difference in the qualitics of .’
the fame plant ;. an inftance of which occurs in the .
plant- under. confideration, and may be one of the.
caufes,  why the effe@s of the hemlock have not:
been fuch here, as we are aflured they are at Vienna;,
viz. Dr. Storke fays, that the root of hemlock, when,
cut into {lices, pours. forth a milky, juice, which 1.
have never feen it to do here in England...

There are feveral vegetables, which, _though they
thrive apparently well, their productions are, never-.
thelefs, not the fame as in other-parts of the world,,
where the_heat is' more intenfe, and the fummers are .

' of'y
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of longer continuance. It would be extremely dif-
ficult here, though the plants thrive very well,
to produce from the white poppy, or Ciftus ladani-
fera, either the opium or the labdanum, the known
production of thefe vegetables in other parts of the
~world. No art can make here the tragacantha pour
forth its gum, the lentifcus its maflic, or the candle-
berry myrtle of North America its febaceous con-
crete. 'To thefe might be added many others, too
tedious to mention.

In fuch mild winters as the laft, the leaves of hem-
lock may be procured im any part of them; but they
are not to be depended upon, as their fpecific fmell .
is then comparatively weak, their juices poor and:
watery, and they are wholly without fpots..

Iam,,
With! all pofiible regard,’,
Gentlemen,,,
Your moft obedient -

- humble fervant, .

' W. Watfou,:

XVI, Ax
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XVI. An Account of an Anthelion odferved -

near Oxford. In a Letter to the Reverend
Tho. Birch, D. D. Secretary to the Royal
Society, from the Reverend John Swinton,

B. D. of Chrift-Church, Oxon. F.R. §.

Good Sir,
Read lzeb- 19 Eturning home with the Revd, Mr.
KA Jane, Student of Chrift-Church,

from Cudfden, where we had been to make a vifit
to the Bithop of Oxford, on Thurfday, July 24th,
1760; we reached the top of Shotover-hill, about 10’
paft 7 o’clock in the evening. At #h 12’ I acciden-
tally difcovered a luminous appearance, not much
unlike the fun when feen through clouds, about four
or five times as big as the folar ditk. [Vid. Tab.
II.] The fun was then pretty refplendent, though
a full exertion of its rays was fomewhat obftructed
by a thin waterith cloud. Soon after a very diftin-
guithable Mock-Sun, oppofite to the true one, which
I take to have been an Anrhelion, appeared. This
was not however completely formed, that part of its
difk remoteft from the fun being indiftinét and but
ill defined. Nor could the figure of the lucid tract
round it, though approaching a circle, be with
any precifion afcertained. This uncommon meteor was
feated in the E. but the fun had a wefterly fituation.
From 7h 12’ to 7h 18’ the phznomenon fhone very
confpicuoufly, though almoft furrounded by dark
thickifh clouds. The difk of the Spurious Sun feemed
as large and bright as that of the true one, but was

not

.
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not fo well defined. Between 7h 18" and »h 28’ the
meteor was more than once partially obfcured, by
the circumjacent clouds; a very thick black one,
which had been vifible from the moment I firft per-
ceived the phznomenon, then extending itfelf a’moft
from the weftern limb or edge of it to the fun. Fiom
the beginning to the end of the Mock-Sun’s appear-
ance to us, about 18’, there was much clear ky
above the fun, even up to the zcnith, and thick
dufky clouds below it; but the tra& both above and
beneath the meteor was, for the moft part, covered
with fuch clouds.. This might perhaps be the rea-
fon why only fome very faint traces of one of the
two coloured arches, by whofe interfeGtion the 4n?-
belion was formed, which generally attend this kind
of phznomena, were to be difcerned. When in its
moft refulgent ftate, the Antbelion was as yellow as
the fun; but the lucid tra& furrounding it was of
a paler yellow, or whitith caft, interfperfed with a
few reddifh and fubfufcous fpots. The whole, when
leaft affe¢ted by the neighbouring clouds, feemed in
extent to be quadruple, if not quintuple, the fpace
occupied by the difk of the fun. In fine, the phz-
nomenon was fometimes brighter, and fometimes more
obfcure ; . varying, through the whole courfe of its
duration, according to the variation of the atmo-
fphere and the clouds. At laft, after feveral fhort
fucceflive intervals of brightnefs and partial obfcuri:y,
it was abforbed by the black cloud above-mentioned,
- nearly conneting it with the fun; and, juft as we
came to the bottom of the hill, about #b 30/, totally |
difappeared. . -

The
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The wind, during the whole continuance of the
Antbelion, was almoft full N. as it had been the
greateft part of the day. The weather was for this
time of the year r¢gmarkably cold, and much colder
than it had been for above a month before. There
was even that morning a fmart white froft, and in
fome places fmall collections of pariicles of fnow,
though four or five of the preceding days were ex-
ceflively hot.  The wind was not high on the 24th,
but fomewhat fharp. It was a brloht fun-thiny day,
refembling a clear frofty dayin December but not, by
feveral degrecs, fo cold. The following night the air

{eemed fhill replete with the fame fort of particles that

had chilled it the day before. Hence will farther ap-
pear the probability of the moft received opinion, rela-
tive to the formation of this kind of metcors, which
makes them to proceed from a multitude of minute
icy or fnowy particles fufpended in the air, and either

refra@ing or refleCting the folar rays in fuch manner
as to multiply the image of the fun. However the
theory of Anthelia, for want of a proper number of

obfervations, feems not yet to be arrived at fuch a

«degree of perfction as by every lover of phyfiology
.could be defired.

Inftances of Antkelia are extrcmely care. T have
hitherto been able to meet with only two of them,
viz. that obferved near Dantzick (1) by Hevelius,
Sept. 6th, N..S. 1661. and that feen at Wittemberg
in Saxony, Jan. 18th, N. S. 1738. a defcription of
awhich was foon after communicated to the Royal

(1) Johan. Hevel. Pbznomen. der. p. 174, 176. Gedani,
2662. )
Society
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Society (2) by J. Frid. Weidler, Profeflor of Mathe-
matics there. The former of thefe meteors appeared
from 6h to 64 15’ in the evening, the fun being then
pofited in the W. and the Antbelion in the E. the
other from ¢h 30" to gh 44" in the morning, the fun
being at that time S. and the phenomenon N. Ans-
kelia therefore being fo feldom obferved, and yet
obfervations of them being fo neceflary, in order to

‘afcertain the theory of this fpecies of meteors; 1 was

inclined to believe, that the account now tranfmitted
you, rude and imperfect as it is, might yet not be
altogether unacceptable to the Royal Society. I can
only anfwer for the fidelity of the relation, and with
a more perfect one had been drawn up by a perfon
better qualified to obferve the phenomenon here de-
fcribed, that it might have been more worthy the
attention of the learned and illuftrious body, to whom
I have the honour of communicating this paper. If
the meteor could have been viewed from the firft to
the laft moment of its exiftence, perhaps other cir-
cumftances, proper to be known, for the happier in-
veftigation of its caufe, might have occurred. But

~ this amounting to little more than a bare poffibility, I

thall content myfelf with having juft hinted it here;
and only beg leave to add, that
I am, with the highe(t regard and efteem,
SIR,
Your moft obedient

humble fervant,

Chrift-Church, Oxon. .
" Tuly 28, 1760, John Swinton,

(2) Philof. Tranfact. N° 454. p. 221. Fuly, &c. 1739.
Vor. LIL o XVII. An
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XV, A Account of a Prodution of Na-
~_turé at Dunbar-in Scotland, Jike thar of

* "the Giants-Caufeway 4z Ireland ; &y zbe
* " Right Reverend Richard Lord Bifhop of
‘Oflory, F. R. §.

Read Feb. 26, "P\HE paflage into the harbour of

1761 Dunbar is very narrow, between
two rocks: one of them is the eaft fide of the har-
bour; the other is a promontry, ftretching out about
a hundred yards to the north, and is about twenty
yards wide, having the fea on each fide of it, when
the tide is in. This head is a moft extraordinary na-
tural curiofity : it is of a red ftone, which is not 2
lime-ftone, but appears rather like a very hard free-
ftone. It looks on both fides like the Giant’s-
caufeway in Ireland: the ftones on the weft fide are
from a foot to two feet over; on the eaft fide they
are larger, from two feet to four feet. I obferved the
pillars from three to eight fides; but only one or two
of the firft and laft: they may be faid to be in joints,
but are ftrongly cemented together by a red and white
Iparry fubftance, which is formed in laminz round
the pillars, and between the joints, two or three
inches in thicknefs. The interftices between the
large pillars, which are but few, are filled with {mall
pillars, without joints. ‘The pillars confift of hori-
zontal laminz : the joints are not concave and convex
when feparated, but uneven and irregular: they lie
floping from eaft to weft: on the weft fide, towards
the end, the pillars become very large and confufed,

4 ‘ . as

\
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as I faw them to the eaft of the Giants-caufeway,
and in the ifle of Mull; except that thefe are di-
vided by fach a fparry fubftance into a great num-
ber- of fmall figures, which feem to go down through
them. There are {pots and veins of a whitith ftone
in the pillars. ‘There is no fign of any thing of this
kind in any of the rocks near, that I could obferve,
or hear of,

i

XVIL An Account of a remarkable Meteor .
feen at Oxford.  In a Letter 2o the Rev.
~Thomas Birch, D. D. Secretary 1o the
Royal Society, from the Rew. Johin Swinton,

B. D. of Chrift-Church, Oxon, F. R. §.

Reverend Sir, e

Read Feb. 26, EING on the Parks, or public
1761. univerfity-walk here, on Sunday,
Sept. 21, 1760, from 6h 40’ to ¥b 25' P. M. fuch
a meteor exhibited itfelf to my view as I had never
feen before. [Vide Tab. 1I1.] A dark cloud, like a
pillar or column of thick ‘black fmoke, and perpen-
dicular to the horizon, appeared in the N. W. puth-
ing gradually forward towards the zenith, and at laft
extending itfelf almoft to the oppofite part of the
heavens. It was at firft feveral degrees broad, but
grew broader and broader, as it approached the ze-
nith ; through which it pafled, and nearly bifleGted
the hemifphere, in a wonderful manner. At 7b this
furprizing arch, falling little thort of a femicirc;:e,
O 2 that
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that would have refembled an -Irss, had not the
colours of it been different, feemed to be com-
pletely formed. I fay, ¢ had not the colours of
‘it been different ;” becaufe the lower part was ex-
ceeding black, but the other fubfufcous only and
white. The exterior limb of this arch as far as the
vertex was tinged with a pale yellow, that gave it no
difagreeable appearance. The edges of it were at
firft tolerably {mooth, and pretty well defined, but
afterwards became rugged and irregular. The whole
moved with the wind, from the firft to the laft mo-
ment of its exiftence. For a few minutes, it rendered
the moon abfolutely invifible. That planet had, for a
confiderable time before its approach, been fomewhat
darkened by the thick hazy air; which, however,

did not totally obfcure it. The trac near the northern

part of the horizon, contiguous to the meteor, was
inter{perfed with fufcous caliginous clouds, and that
near the zenith with fome of a whitith colour. All
of them were very diftinguithable from the pheno-
menon itfelf. They grew gradually paler and paler,
till they were intirely difperfed. About 7h 24" P. M.
all remains of the meteor were fo perfectly diffipated,
that not the fainteft traces of them were to be feen. .
That this phenomenon was a Water-Spout, or
rather the firft appearance of one, though the proper
Spout itfelf was not vifible, will perhaps not be denied
by any perfon moderately verfed in natural hiftory,
"The foregoing defcription feems to render this at leaft
extremely probable. This meteor made a confider-
able impreflion upon the minds of the vulgar here.
Several of the lower fort of people, according to
cuftom, believed it to portend fome calamitous event.
One
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One of them declared, that it would prove a fcourge
(as {he imagined it to refemble a whip or fcourge) to
this nation ; and others, even lefs fuperftitious, were
ftruck with no fmall degree of aftonithment at fo
unufual a fight. The weather was mild, or rather
warm, the whole day. The wind, during the con-
tinuance of the phznomenon, and almoft ever fince,
was W. S. W. though it did not then exceed a very
gentle gale.

When or where the diffolution of the Spou? hap-
pened, provided we admit of the foregoing fuppo-
fition, I cannot pretend to fay; not having received,
from any perfon, the leaft information on that head.
The weather for three months before was, with very
little intermiffion, hot and exceeding dry, fuch as gene-
rally precedes meteors of this kind *.  As the phe-
nomenon was feen, by the Reverend Dr. Neve, Fel-
low of Corpus-Chrifti College, at Middleton-Stoney,
twelve miles from hence, and (as I was told by
Samuel Wilmot, Efq;) at Sandford, N. W. of that
village, a few miles farther from this place, at the
very time that I obferved it, and attended by cir-
cumftances nearly the fame with thofe that occured
to me; it muft have been, as might eafily be de-
monitrated, of a pretty confiderable height.

Perhaps it would be diflicult to find an account of
ameteor refembling this in every particular, either in
antient or modern hiftory. ’Tis certain, a fimilar
one is not remembered, or recorded, ever to have
been feen here. Such appearances at fea, on our
coafts, are very uncommon ; but at land, efpecially fo

% Philof. Tranfalt, Vol. XXIL n. 270. p. 803,
. far
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far diftant from the fea as is Oxford, extremely rare,
I therefore judged, that a fhort defcription of it might
not be altogether unacceptable to the Royal Society.
I fhall only beg leave to add, that a moft terrible
ftorm of rain and hail followed it, which continued
from a little paft 3 to near § o'clock, the next morn-
ing; that we have had much of fuch ftormy weather
here, and in the neighbourhood of this city, ever
fince; and that i .

Iam,
With all poffible confideration and efteem,
Good Sir,
Your moft obliged,
and moft obedient,

humble fervant,

John Swinton,
Chrift-Church, Oxon,
Sept. 27, 1760,

XIX, A
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XIX. An Account of fome Productions of
Nature in Scotland refembling the Giants-
Caufeway iz Ireland: In a Letter to the
Right Reverend Richard Lord Bifbop of
Oflory, F.R.S. from Emanuel Mendez
da Cofta, F. R. §.

To the R{gbt Reverend Richard (Pococke) Lord
Bifhop of Offory. :

Mincing-Lane in Fen -Str
My Lord, e March 51‘:‘1;%‘:‘:& Steeets
Read March 5, Y ¥ OUR Lordfhip having communi-
1761. cated to the Royal Society, at
their laft meeting, an account of fome rocks at the
entrance of the harbour of Dunbar in Scotland,
~which are formed into pillars, like the growth of
the famous Giants-caufeway, but which are folid,
and not joined like them, I take the liberty to fend
your Lordfhip the following account of a like na-
tural production in other parts of Scotland, which
was communicated to me by my ingenious friend
Mr. Murdoch Mackenzie, who, by order of the
Lords of the Admiralty, furveyed the coafts of that
kingdom, and which came too late to be inferted in
its proper place in my work.

In Cana ifland, which is four Englith miles long,
to the fouthward of Skye, and near the ifland of
Rum, the rocks, about a quarter of a mile above the
harbour, rife into polygon pillars fouthward. About
two miles from the weft end of Cana, is a low rock,

: or
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or fmall ifland, where is a very regular pavement of
- hexagon ftones, each about a foot “deep; and about
nine inches over. They form a fmooth uniform
pavement ;-and the fides of all the ftones lie extremely
» contiguous, or clofe. Immediately below this upper
pavement, lies another exaltly like it. The pillars
are jointed exaQly like thofe of the Giants-caufeway,
and are laid with their concavities downward, and
their convexities upward; and their hollows are
-as much in proportion to thefe pillars, which are
fmaller, as they are in thofe of the Giants-caufeway.
Thefe places are about 200 miles northward diftant
from the Giants-caufeway. '
If your Lordfhip chufes to communicate this ac-
count to the Royal Society, it is at your Lordfhip’s
pleafure. '

Iam,
With great refpect,
My Lord,
Your Lordfhip’s
Moft devoted and
obliged humble fervant,

Emanuel Mendez da Cofta.

XX. Elemm{:
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XX. Elements of new Tables of the Motions
of Jupiter's Satellites: In a Letter to the.
- Reverend Charles Ma{'on, D. D. Wood-
wardian Profeffor in the Univerfity of
Cambridge, and F. R, S. from My. Ri-
chard Dunthorne,
: SIR, Cambridge, March 3, !76!
Read March 5, THE public employment *, wherein

1761, I am at prefent, and for feveral
years paft have been, engaged, not permitting me to
make new tables of the motions of Jupiter’s fatellites,
according to the laft corre@ions T had (from'a com-

ifon of more than eight hundred obfervations)
made in the places and orbits of thofe planets, I am
at laft perfuaded to communicate, by your means, to
the Royal Society, the elements of thofe tables,

‘hoping they will prove no unacceptable prefent to

aftronomers.

The tables are deﬁgned upon the plan of thofe of
Mr. Pound for the firft fatellite, publifhed in the
Philofophical Tranfaltions, N® 361. except that I

_have not deducted the greateft equations from the

epochs, as is-done by Mr. Pound.

The epochs of the conjunctions of the feveral fa-
tellites with' Jupiter, fitted to the Juhan year (before
the alteration of the ftyle in England), and to the
meridian of the Royal Obfervatory at Grcenwxch
are as follows.

* That of furveyor to the corporation of the great level of the

fens.
Vor. LIL P Jul,
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Jul. ) : , ‘ ]
years|Conj. 1ft fat.j.un. Num. [Nom. [Conj. 2d fat.iConj. 3d I'at1 Conj. 4th fat

cur- 3 . r
reat.JDH. / #| A |B. |C.JDH. / /{DH. ¢ /[DH. ¢ #}

FURY PP WO -

o

1728j0 21 58 16 630 |651|4840 21 20 o6 4 57 of2 3 25
17480 3 7 183161962 | 1753 2 32 2403 18 7 541 16 37 4
17681 2 a4 s7| 2298|869 (1 18 26 g4l1 7 18 481 5 50 2

1

die

Number C is the period of 43% days (wherein the
three innermoft fitellites return very nearly to the
fame fituation in tvcfpe& of one another, and of Ju-
piter’s thadow), in millefimals of a ¢ircle; dnd muft

._becorreeacd by the equatien of number B, under a
contrary title.

The fecond fatellite bas a fynodical equation of
€6 or 17’ in time (whofe revolution is #n this petiod),
to be fubtradted, if nomb. C be lefs then §oo ; added,
if greater. The firft and third (mcllites have alfo
finall fynodical equations (retuming in the fatne

3, -that-of the firft fatellite being about ', of
the third about 2’ in time; both to be added, if
" aub. C.be lefs than 5005 fobtraled, if greater.

. The orbit of the third fatellite is mm:feﬁly ex-
centric, -as well as that of the fourth. ks apojovium
n 1728 was about 1o® of 7, and moves forwa:‘d
35° in 20 years: its gmteﬁ ‘equation is about 15’ in
the fatellite’s orbit, or 7' in time.

The apojovium of the fourth fatellite in 1728, was
in 129 30" of %, arid moves forward about 12°
20 years: -its grcatc& equation is .§3’ in the fatclhtes
orbit, or 59’ in time.

I found no reafon to make any alteration in the
femi-durations of the eclipfes of the firflt fatellite
from Mr. Pound’s tables.

Thc
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The greateft femi-durations of the eclipfes of the
fecond, third, apd fourth fatclhtes in the podes, age
1b 27/, 1h 47, and 2b 24" ¥, refpe@ively. ‘

The nodes of the fecond fatellite feem to be at reft
in about 50° of = and as but the inclination of its
orbit varies from 2° 50' to 3° §2": it was lealt in
1668, greateft in 1715, and feems to have beeq at
its greateft and leaft once in the 1ntermed1ate years. I
fuppafe it at the leaft in 1730.

The nodes of the third fatelhte in 1927, were in
16:° of = and @, and move forward gbout 24°
in go years: the inclination of its orbit in 16ag
was 3°, and has been increafing ever fince: it feoms
a3 if it would get to its meximum, abaus 1 765. and
would thea be about 3° a4/

The nedes of the fourth faellite in 1730 wqre in
x3%—° of = and 8, and move forward 3° in 12 years s
the inclination of its orbit is about 27 40, and does
not feem to vary above one or. two minutes mthes
way.

Frorn thefe elements, it w111 he eafy for a,ny per-r
~ fen, moderately fkilled in fuch matters, to cenfirud
tables of the motions of the fatellites in the method
of Mr. Pound, which may be feep in the la.mer pm
of Halley’s tables.

Tam, SIR,
Your humble fervant, .
Rleharé Dunthome

* The femi- durations of the cc]upfm of the fonrth fatelllte will
be about 2’ more at the afcending, and 2 lefs at the defconding
node, on account of the excentricity of its orbit,

P2 XXI. Dif-
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XXI. Differtationem banc de Zoophytis,

Regiz Societati * Scientiarum Anglie le-
. gendam et judicandam prebet Job Bafter,
Med. Doéor. Acad. Czf. Reg. Soc. Angl.
et Holland. Socsus. ' -

Read April 3, UUM varia multumque inter fe

1761, difcordantia, quz de coralliorum,
lithophytorum, corallinarum, et id genus nature
operum origine et propagatione, aliquot abhinc annis
prodicrunt, - fcripta perlegens, plerofque eorundem
authores hac animalculorum, quibus adhzrere depre-
henduntur, opus et fabricam exiftimare, animadver-
terem, aliis tamen diffentientibus, verafque efle plantas
contendentibus ; ipfe quidem dubius- corpora hzc
examinare, propriifque perfcrutari experimentis, de- -
crevi. - :

Quo fafto, tot perfeGt® vegetationis figna, tamque
folida reperi argumenta, ut eadem animalculis, adeo
minutis, ut, nifi boni ope microfcopii confpici, ne-
queant, tamque fimplicibus, ut pauciffimis tantum
gaudeant membris, ad opus ullum perficiendum plane
ineptis, fuam debere originem, exiftimare nequaquam
potuerim. .

Simul tamen, hazc animalcula, apicibus corallina-
rum non incidere tantum, fed ita cohzrere quodam-
modo, experiebar, ut adhucdum dubius, nihil fatis
certi definire aut pronuneiare auderem; donec vir
magnus Linnzus, novo has tenebras lumine difpel-
lens, fubftantias has zoophytorum nomine indigita-
' bat:
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bat: id eft, « Compofita animalcula, in bivio ani-
¢ malium vegetabiliumque conftituta, radicata plera-
¢ que caulefcunt, mulughcata vita ramis; gemmis
¢ caduis, metamorpho que florum animantium,
 fponte -fefe moventiam, in capfulas feminiferas
“ tranfeuntium. Ac {i plantz effent zoophyta, fenfu
¢ motuque deftituta; et zoophyta verz plante, fed
“ fyflemate nerveo, fenfus motufque organo, in-
« l{ru&ae (a).” :

Ultenon examine hzc mihi digna videbatur fcn-
tentia, quia mire res alias illuftrabat, qua antea ob-
feurz et incomprehenfibiles mihi fuerant vife. Novo
itaque ftudio et attentione hec naturz opera iterum:
capi perferutari; fi forte de eorum origine et pro-
pagatxone alterius quid certi comperiré poflem.

- Haud ignorabam, qua ratione natura ab homini-
bus ad animalia procedat, qua- intelleétu atque fenfi-
bus parum a nobis differunt: quaque ¢adem parvis
ad talia animalia defcendat gradibus, que vix. ullam
vitam aut motum habere videntur.

Naturz-etiam fcrutatoribus difficillimum eﬂ'e mo-
leftifimumque noveram, regnum animale in determi-
natas claffes, genera et fpecies diftinguere: dum
inter ea, que determinatis cara@eribus difcreta, et
certo quafi orbi inclufa funt, femper intermediz quz-
dam fpecies reperiuntur, que utriufque proxime ac-
cedentis {peciei quid -pofiideant, et ita copulatlonem
quafi duarum diverfarum fpecierum conftituant : co- -
lorum ad inftar, qui ita commifcentur et quafi l¥ereunt
ut nemo veros cujufque fines detcrmmare poffit. - .

(a) SyRlema Natsre, Edit, dec. p, 643-
i p :

" Subibat
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Subibat etiam acutiffimum philefophum Leibnit-
fium ex lege continuitatis praevicEﬁ'c. jam et predixiffe,
hiftoriz naturalis perveftigations, olim corpora re-

um iri, que 2quo jure animalibus ac plantis ac-
cenferi poflunt: quia corpora quzcunque creata non
nifi unicam fiftunt catepam, quorum quippe diverfm
fpecies, inftar annulorum diverforum, tam ar&e fo-
ciatz et copulat® funt, ut ne fagaciflimi quidam fen-
fus, nec ipfa denique imaginatio, ubi unum ingipiat,
aut alterum definat, definire poflint.

Planta eft corfus organicum, expers fenfus et
motus fpontanei (0), conftans tamen vafis et humo-
ribus, ope radicis (¢) corpori cuidam adh#rens, unde
vit® et incrementi materiam nancifcitur. .

Animal eft corpus organicum, quod fenfu et per~
ceptione preditum, fpont¢ fua motus quofdam, fibi
proprios, edere poteft.

Hz= definitiones, quantumvis inter fe diver(e, in
zoophytis tamen conveniunt: radice corpori euidam
adnexa crefcunt, et tamep fimul funt animalia, gu®
tacta {e fentire oftendunt, et efcam fibi convenientem

.

- (b} Motwm, qui in.ts is: besbe. vivay five: mimofee foliity
maturis balfamina cellulis feminalibug, coverfione heliotropii, anes
monoidis, &c. ad folem, in floribus et foliis quibufdam fub vefpe-
ram fe contrahentibys ebfervatur, his objici poﬂ'e non arbitrer, quo-
miam i3 mere mochanicus, non fpontaneys eft.

(¢) Dantyr tamen plantz, quarum radices nulli adhzrent cor-
pori, quzque iifdem plane carere videntur: prioris generis fung
hyacinthi, &c. quoties bulbis, inferiore parte furfom converfa,
vitro aqua. repleto, inféruntur, hen minus kete crefcentes ot flor
rentes ac alii, quorum flos furfum enafcitur: ad pofterius genus
pertinent plantz, quaz ferpper aqua ipnatare videntur, -

con{pi-
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confpicantes, ‘quorumdam membrorum motu, agri-
piunt et devorants ' ‘

Ambas has qualitates, tam diverfas, manifefto in
zoophytis expertus, quam' primwm “priftinam meam’
de his corporibus fententiam, prout, experientiq duce,
veritati magis congruere videbam, mutare non du-
bita‘Vis ' e : '

Duo zoophytorum, geneth Linmeus ftatuit; dura
five lapidea, ut tubipora, millepora, mddrepora, quz
inter et corallium rabrum locim obtinet’; ‘et mollia,
ut ifis, gorgonia, alcyonium; tubularia, efchara, co-
ralling, fertularia, permatula, hydra, tznia, volvox (4)
quorum o&to priora, cum in mari inveniantur, in
corumdem ego naturam et originem, quatenus hic,
in Zeelandia, acquiri poffint, aliquando inquirere, in
animam induxi. -~ . . - o o

Primo proprie fic dias corathinas examinare dif-
orfas, omnes earum, 'quotquaot mihi oblate funt fpe-
cies, non zoophyta, quamvis Linnzus iifdem atm-
meret, fed veras € confervarum genere plantas.efle,
Tuculentiffime perfpexi. e

Nuthquatn in earum apicibus polypi invenluntur :
femen contra cellulis inclufum ’(eg,o' eodem,. quo aliz
plantze marine, medo produnt. Quod ipfum clarif-
fime vidi, in ST

(d) Quod fi definitum definitioni omnino refpehdere debet, ex
laudata modo Linnzi definitione pennatula, hydra, tenia, volvox,
vocari zoophyta nequeunt (vera funt animalia), quia plane nihil in
fe habent radici fimile, multo minus eadem ulli adhzrent cor-
pori, - : ' o

(¢) Vide Opufcula mea Subfeciva, Tab, i. fig. 3.
Corallind
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Corallind dickotomd, capillari, articulis cylindri-

 cis, breviffimis, dichotomie, fubclavatis, Linn.
N° 5. Sive Corallind ramulis dichotomis, te-
neris capsllaribus rubentibus,  Ellif. Tab. xxiv,
N°y. e. E.

Corallind dichotomd, captllam articulis ommbu:
clavatis. Linn. N° 8. Sive Coralliné dicho-
tomd, capillis denfis, crz/latzs fpermapbora. Elhf
‘Tab. xxiv. N? 6. f.

Corallina capillari, inferne pinnata, articulis cy-
lindricis.  Linn. N© 9. Sive Corallind alba
Spermophora, capillis tmugﬁmz: Ellif. Tab xxiv.

Ne v, g G

Atque de omnibus 3 Linn®o enarratis corallmarum
{peciebus, folidiffimis adductus rationibus fufpicor,
licet omnes xllas explorandl occafio nondum mihi
contigerit. .

Penicillus, five Corallina culmo fimplici, ramis f a2/~
ciculatis, faftigiatis, dichotomis flexilibus inar-
ticulatis, Linn. N° 10, Sive Corallina tubu-

- laria Melitenfis, EIlf. p. 92. Tab, xxxiv.

a corallinis, fertulariis aut aliis zoophyn lane et
alienus : vermis enim eft tubiphorus, ex fcolopen-
drarum genere, ut clariffime ex earumdem defcrip-

tione patet ().

(f) Vide Opufcula mea Subfeciva, lib, ii. Tab. iii. fig. 1.
Verum
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‘Verum aliter comparata eft fertularia. Quod fi at-
tentione fufficiente: expendas, quz de coralliorum
origine dociflimus Donati (g), et ipfe de maximi
generis polyporum in tubularia () olim dixi; a
primo ufque initio perfeGtam omnino adefle vegeta-
tionem, perfuaflimum tibi feceris. Liquet fane, ovula
hazcce tenerorum inftar geniculorum, novorum inftar
membrorum, matris ex corpore pullulare, poftea ma-
jora fieri, ramufculorum more fuccrefcere, et tan-
dem ad maturitatem perdu&a decidere, et lapidem,
concham aut corpus aliud durum offendentia, vel
glutinofa, qua inveftita funt, crufta, vel inzquali
ipfius corporis fuperficie, donec feetus excludantur,
inherefcere. ' ! S

Sola hujus ovuli tefta, proprie, naturd, fiita loq
liceat, wegetabilis eft, perinde atque alia femina par-
vas aliquot radiculas ad latus ejicit; quibus affixa
manet, et primum brevibus crefcit articulis. Inter-
num vero hujus ovi animale eft, fimul cum tefta
vegetabili, eadem ratione, eodc:mguc tempore ado-
lefcit; in ramufculos difpergitur, ¢ quibus temporis
progreflu, alii fleres feu polypi prodeunt, qui fuum
turfus femen feu ovula, _prout vocare libuerit, fuo
gignunt tempore. '

Id argumento omni exceptione, ut mihi quidem
videtur, majori, probatum comperi, in zoophyto
quodam, quod .

Sertularia abietina, feu Sertularia denticulis fub-
oppofitis tubulatis, calycsbus ovalibus, ramulis

(¢) Hiftoire de 1a Mer Adriatique. :
() Opufcula Subfeciva, lib. i. p. 30. Tab. iii, fig. 4. .
Yor LI, . . alternis.
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- alternis. - Linn. N° 5. Et Corallind abietis
. fornia, Ellifio dicitur, Tab. i, .b. B, .

Et memoratam vegetationem, per quatuor fere, qui-
bus fervavi, menfes, clariffime perfpexi.
Sertulariam hanc naus, vivo coalitam oftreo,
perlucido imponebam vitro, aqua marina repleto,
quz bis, femel certe, quotidie commutabatur. =

Quatuor circiter feptimanis interjectis, apicem fer-

tularie hujus haud parum extenfum, et ex nova hac
parte etiam polypos enafci, videbam.

Fia. I

Quo minus per hoc tempus, fertularia nigricante
confervarum cruftd, materid lanuginofd, fordibufque
variis operiretur, et. polypi bullacei tanta copia, in
ii{dem augerentur, ut reliqui inde fuffocarentur po-
lypi, impedire non potui: in recentibus tamen, wvariis
in locis prodeuntibus, et adhuc puris ramufculis, ve~
gétatio luculenter confpiciebatur. '

Fiec. III. C.

Prius minutus emergebat articulus, qui inftar tu-
buli, ad quatuor, quinque, imo oto linearum longi-
tudinem fuccrefcebat; elapfis aliquot dicbus ad latera,
hujus ramuli, minores quafi gemmul alternatim re~
gulariter confpiciebantur, qua quatuor aut fex dierum
fpatio, in perfectos adolefcebant polypos.

Novo ramufculo laterali emerfuro, polypos medii
hujus ramufculi cellulis fuis latuiffe, inclufique man-
fifle, mihi vifi funt (/). . Cum vero teneri hujus ra-

mufculi

(F) Rofelius, qui in dulci aqua, majori, quam ego in marina
commoditate, obfervare infeta potuit, novem in illa zoophy-
sorum
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mufculi Jateralis polypi adulti prodirent, omnes ali-
quando per totos dies, expanfis bracchiolis, fuasextra
cellulas morari videbam, precipue affufa, modo re-
centi, aqua marina.

Unde apparet, qua ratione zoophyti ftirps, aliarum
inftar plantarum, craffitie et proceritate augeri pofiit.
Perinde ac eodem, quo illz, modo, in longitudinem
excrefcit et craffefcit. Sola medulla intermedia ani=-
malis eft. - -

Nonne obryzum et argentum purum, arborum
inftar et cum ramufculis per fubftantiam lapidofam
fodinarum, excrefcentia in iifdem, contigit? Quanto
potius animal in planta, ramorum more, crefcere
poteft 7 Hinc fimul patet zoophyton omne proprio
ex femine five ovulo ortum, quamdiu vivit, fempér
crefcere pofle. S

Omnibus hiftoriz naturalis tudiofis; qui etiam hzc
inveftigandi cupiditate ducuntur, ita experturos, af-
firmare aufim: mihi fane poftea femper ita evenit:
dum modo curent, ut hec zoophyta loco fubfrigido
<t in conchis manentia ferventur, et recenti aqui quo-
tidie perfundantur. :

. Qui vero tam procul 4 mari degunt, ut aqua ma-
rina difficilius potiri poffint, cupiditati tamen fue,
polypis plumaceis (polypes a panache) in aqua dulci
morantibus, obfervandis fatisfacere licet : quod ego

torum genera, affer polyporum nomine, dcprehendit. Hi polypi,
quamvis fertulariis multo minores, eodem tamen, quo h:, cref-
centes modo, omnibus etiam, quas ipfe in iis deprehendi, qualita-
tibus gaudebant: modo crefcendi per articulos, manfione in cel-
luli; ante produ&tionem novi rami, ne quidem exceptis.

. Q2 codem,

.
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todem, quo hac defcripti fertularid, tempore examen
inftitui (£). _ o e

Ambo enim hzc zoophyta, quoad animale, externa
facie fimillima, primo obtuitu videntur eadem, fed
quoad vegetabile fpectat, multum inter fe differunt,
- quod in mari multo majus, et ramis magis, quam in
aqua dulci, expanfis crefcit. - - :

Miror igitur maxime, viros laudatiflimos Ellifium,
Juffiecum, Donatum, &c. fertulariam tam pertina-
citer opus five fabricam horum animalculorum vo-
care: cum ipfe Trembleyus (/), .qui primus et ac-
curatiffime hos polypos plumaceos defcripfit; jam
dixerit, cellulas polyporum opus non effe, ut tinearum
cellule eorumdem opus funt, fed, in quibus bi polypi
latent, cellulas, partem corporis eorum, fimul cum sHis
adolefcentem, babendas.

Quod fi jam hoc Trembleyi di¢tum, et quz modo
de festularia dixi, vera agnofcas, mox tibi perfuadebis,
fertularias animalculorum, que paucis fimpliciflimif-
que membris, operari nihil, nihil efficere valent, fed
mere paffiva, inftar floris, inftar coryophilli, in tube
fuc;I crefcunt et proferuntur, opus neutiquam effe

offe.
_ d Neque dubitabis, quin fertularia non tot, quot ci
infunt polypi, capitum animal (m); quia finguli

‘

(4) Vel qui fide dignis aliorum teftimoniis acquicfcit, legat
laudatum Réfelii opus, cui titulus: JInfecten Belufligung, in fup-
plemento five tomo tertio, p. 595—617. Novem zoophyta five
fertulasi® in aqua dulci reperiundz, defcribuntur.

(/) Memoires fur I'Hiftoire des Polypes. .

(m) Hzc Donati eft fententia, in epiftola ad Trembleium.
Phil. Tranf. 1757. p. 57. .

4 polypi
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polypi fingula fint animalia, que fola matare (n),

fibi folis efcam querere, poffunt; fed potius totidem
florum, qui femine fuo projecto maturi decidunt,
planta fit habenda. _

Liquet etiam tantum abefle, ut fertulariz polypo-
rum procreatio effet, ut hi tanquam flores fpeQati,
fertulariarum potius fint produ¢tum.

Nec minus patet, cruftam five corticem, quo fer-
tulari toties teGtz reperiuntur, quique ex continuis
alius, ac fertularia gignit, polyporum generis, cel-
lulis conftat, proprie ad fertularias non pertinere ;
fed alienum extrinficus allatum corpus efle.

Operz pretium ergo erit, accurate inquirere, an
non cortex, qui in corallis et titano-keratophytis oc-
currit, eodem modo alienum ab his rebus corpus fit :

~etideo an hzc corallia et keratophyta diverfa plane

origine et alimento, quam ab hoc cortice fruantur?
Ut in primo opufculorum meorum fubfecivorum faf-
ciculo jam demonftrare conatus fum,

Expricario TABULLK.

. F16. I. Reprafentat ramulum zoophyti, quod ép—

pellatur corallina abietis forma.

Circa hunc ramulum a menfe Septembri 1758 ad
Februarium 1759 fervatum, interea circumcre-
verat ‘afper ¢ fordibus cortex: quinque menfibus

- ad minimum femel quotidie recens aqua marina,

_ priori abjecta, adfufa fuit; et licet non multo in-

(n) Vide Opufcula mea Subfeciva, I. p. 27. et plura fimilia
apud Rofelium, loco citato, p. 603, - .
4 creverit,
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creverit, vartis in locis laterales tamen emifit ra«
mulos, omnes polypis obfeflos.

Fic. II. Eundem ramum lente infpeGum exhibet.

Litter® ambarum figurarum rebus iifdem funt ad
{cripte.

A. Truncus fertalariz, qui oftracodermati infedit.

‘B. Aliquot ramuli laterales, dum corallinam fervavi,
hinc inde emiffi, et ab initio polypis obfeffi.

C. Ramuli apex, qui recens omnino purus eft, nec
fordibus aut polypis infectus.

D. Major polyporum fpecies, principium zoophyti,
quod corallina tubularia appellatur, parum incref-
cens.

E. Minima polyporum, five fertularie polypine,
Linn. 10. fpecies defcripta, et auctd magnitudine
delineata in primo meo opufculo fubfecivo, Tab. iii.
fig. 1, A, B, C. Hujus fpecies fexcenta erant,
adeo ut continua contrattione et motu fepe con-

- {pectum obfufcarent.

Fic. III. Eft apex C duarum priorum figurarum
microfcopio infpectus.

A. Locus ubi a trunco divulfus.

B. Duo ramuli laterales cuam polypis ex illis, tam-
quam cellulis, prodeuntibus. Et

d. Brachia explicantibus.

e. Cellulze, in quibus polypi contractis brachiis fe
penitus abfcondunt, tumque inftar maculx albe
apparent. :

XXII. An
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XXIL An Aecount of an uncommon Phenos
menon in Dorletthire: In a Letter from

_ “John Stephens, M. 4. 70 Emanuel Mendes
da Cofta, F. R. S. .

S IR,
Read %Pril 9% S no eflay, however imperfe&, which
7ot tends to illuftrate the operations of

nature, can be uracceptable to the learned, I took
the liberty to addrefs myfelf to you, in fetting forth
the following fhort, but juft account of a phano-
menon obferved in our own country, and, as far as I
can recolle&, not hitherto defcribed.

In the month of Auguft 1751, the air having been
for {fome time remarkably hot and dry, was changed .
of a fudden by a heavy fall of rain, and a high fouth-
weft wind ; the cliffs near Charmouth, in the weftern
part of Dorfetthire, prefently after this alteration of
-the atmofphere, began to {moke, and foon after they
burned, with a vifible though a fubtil flame, for fe-
veral days fucceflively ; and continued to fmoke, and
fometimes to burn, at intervals, tiil the approach of
winter : nay, ever fince that time, efpecially after
any great fall of rain, thunder and lightning, or a
high fouth-weft wind (which drives the fea with
great violence againft the cliffs, and beats oft large
pieces of them), the cliffs continue to fmoke, and
-fometimes to burn with a vifible flame; which,
during the fummer months, is frequently obferved
in the night-time. On examining thefe cliffs, in the
year 1759, Idifcovered a great quantity of pyrites,

not
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not in any regular ftrata, but interfperfed in large
mafles through the earth, and which proved to be
martial ; of marcafites, which yielded near one tenth
part of common fulphur ; of cornua ammonis of dif-
ferent fizes, and other fhells, but of the bivalve clafs,
which were crufted over, and as it were mineralized,
with the pyritical matter; of belemnites, alfo crufted
over with the like fubftance: and the cliffs, for near
two miles long, and from the furface, to 35 or
4o feet deep, even to the rocks at high-water mark,
were one bed of a dark coloured loam, ftrongly
charged with bitumen. Moreover, I found alfo a
dark coloured fubftance, refembling coal-cinder ;
fome of which being powdered, and wathed in di-
ftilled rain-water, upon filtrating the water, and eva-
porating it flowly to a pellicule, its falts fhoot into
fine cryftals, and appear to be no more than a mar-
tial vitriol : one ounce of this cinder-like fubftance

ields one drachm of falt. I gathered up about one

undred pounds weight of the different kinds of thofe
pyrite, marcafites, &c. which were laid in a heap,
expofed to the air, and every day fprinkled with
water : the confequence was, that, in about ten days
time, they grew hot, foon after caught fire, burned
for feveral hours, and fell into duft. Hence, there-
fore, it is imagined, that thefe martial and fulphurous
foffils, by being expofed to the air and wet, by being
agitated by the beating of the fea, and, if I may ufe
the expreffion, by being electrified by the fubtil flame
of the lightning, take fire, which is favoured by the
bituminous particles contained in the loam, and burn
till all their phlogifton is confumed, and their iron,
or martial carth, is diffolved in the agid of fulp}l;u&i

- whi
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which conftitutes the martial vitriol, found to be near
the one eighth part of this cinder-like matter.

When the cliffs were obferved to burn in the
night-time, the flame was plainly perceived by a
fpeator at a diftance; but, when he drew near to

- the place, feemingly on fire, he could perceive a

fmoke, but no flame. In the day-time, nothing but
a fmoke was perceived, except the fun fhined, when
the cliffs appeared, at a diftance, as if they were co-
vered with pieces of glafs, which refleGted the fun’s
meridional rays; but, upon drawing near to the
places, where thefe luminous appearances were per-
ceived, they difappeared, and the cliffs feemed to be
covered with {moke, which ftunk of a bituminous
and fulphureous matter.

I have alfo been an eye-witnefs of the fame kind

‘of flame arifing from the Lodes in Cornwall, cfpe-

cially fuch, as contained a great quantity of mundic

- and martial pyrites. Three times I bhave feen this

flame arife from the earth in the night, and once in
the middle of the day. In the night, a perfon,
ftanding at a little diftance, would imagine, that the
place was all on fire, and cven on drawing near the
fame, he perceives himfelf furrounded with flame,
but is not hurt ; and in four or five minutes time, he
perceives this flame to decreafe, and fall into the
earth. In the day-time, the flame is of a different
colour, and not much unlike the flame, which arifes
from a furnace. There are feveral mines difcovered
in this county by thefe mineral fires, where there
were no fymptoms of fuch mines before : but it is
gererally obferved, that they abound with marcafite
and pyrites. Moreover, thefe mineral flames, arifing

Vor. LI R ‘ from
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from ignited pyrites, are frequently difcovered in the
bottom of ‘mines and coal-pits; and are often detri-
mental, and fometimes deftructive, to the miners;
which made the late learned Dr. Woodward, and
‘others, imagine, that they were vapours arifing from
an abyfs. : ‘

From what has been faid therefore, we may, in my
humble opinion, draw the following conclufions.

1. That all fubterraneous fires, even thofe of
Iecla, Vefuvius, and Hitna, together with thofe ob-
ferved in the mines and coal-pits, are caufed by the
heat and fixing of pyrites and marcafites.

2. That the waters of our hot baths derive their-
heat from pafling over a bed of ignited pyrites. In=
deed the folid contents of thofe waters do evidently
prove this affertion being hothing more than fuch par-

ticles of the pyrites as are foluble in water..
3. That thefe mineral flames will be more or
lefs fubtil, according to the minutenefs of the par-
ticles of the combuftible matter, and the quantity of:
phlogiften, which they contain.

4. That the convulfive motions and tremblings
of the earth are caufed by the heat of the burning
pyrites expanding the air contained in its bowels. This
is clearly proved, by their caufing, immediatcly after, .
an eruption of the earth, which generally difcharges.
a dark coloured:cinder-like and frothy matter. And,

5. That thofe places, where the earth contains
the greateft quantity of pyrites and marcafites, will.
be moft liable to thefe convulfive motions and trem--
blings, no other natural caufe contradictory.

However, I fhall, with great refpe@; fubmit thefe.
obfervations to the confideration of the Prefident and:

- Fellows:
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Fellows of the Royal Socu:ty, to whom, Sir, if you
will be fo kind as to communicate them, you wxll

B eatly oblige,
- SIR, -
‘ Your very humble fervant, &c.
“:\ﬁllﬁ Z,’f'ﬁfé’f‘" © = John ‘Stephens,.

XX Additional Obfervations upon fome
. Plates of white Glafs found at Hercula-
neum: In a Letter to Charles Morton,
M. D. RS.S. B_y] leon,AM
and F. R. S.

Dear Sir,
Read Avnl 9% TN a paper, which I had the honour
1761 to prefent to this learned Society about

* two years ago, I offered my thoughts upon fome
plates of white glafs found in the ruins of Hercula-,
neum. I now beg leave to add fome more obferva-
tions, with a view partly to explain and fupport what
I then delivered, and partly to communicate fuch
new mformatxons, as I have fince received, relating
to the fame fubjet.

I obferved 4, upon the authorities produced by
Monf. Renaudot f, that glafs plates were not apleed

* Phil. Tranf. Vol. L. Part IT.
+ Ibid. p. 602.

1 Mem. de PAcad, des Infcript. Vol, I.
R 2 - faor
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for magnifying objets in optical experiments, till the
beginning of the thirteenth century: but, upon re-
viewing his differtation, I find he finks the antiquity
of that ufage a century lower than this. That learned
writer adds further, ¢ That with regard to this que-
¢ ftion, whether the antients made their aftronomi-
“ cal obfervations without telefcopes, the affirmative
¢ is looked upon as certain; becaufe, if this inven-
¢-tion had ever--been known before, there is all
“ imaginable reafon to believe, that the utility,
“ which would refult from it, not only in aftro-

“ nomy, but for feveral other purpofes, would have
« prevented its being afterwards loft.” Monf. Re-
naudot declines entering into this controverfy; but.

obferves, that Mabillon mentions a manufcript he

faw in an abbey in the diocefe of Freifingen, wherein

Ptolemy was reprefented obferving the ftdrs with a
* tube, like our modern perfpective-glaffes. This
manufcript is faid to have been written in the be-
ginning of the thirteenth century ;. which date (fays
Monf. Renaudot) is the more remarkable, becaufé

plain fpectacles, which fhould feem likely, in the:
nature of things, to have been invented firft, do not-

appear to have been known till a hundred years after:
Then, having produced the evidences, which prove,

that this latter difcovery was made about the time-
above-mentioned, he concludes with faying;, - that:

® Mabillon does not mention, that the tube had glaffes ; neither

indeed was that circumftance eafily difcoverable. Perhaps fuch-

tubes were then ufed only to preferve and- dire& the fight, or.to
render it more diftin&, by fingling out the particular obje&t looked
at, and fhutting out all the -rays reflected from others, whofe pro--
Ximjty might have rendered the image lefs precifc.

« we.-
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“ we have nothing of this nature with regard to te-
¢ lefcopes.” : :
The reafon of my enlarging upon this article is a
affage I have lately met in that learned antiquary,
r. Rowland, which may feem to contradi&t the
- obfervation produced above. This * author alleges
the authority of Hecatzus (apud Diod. Sic. tom. i.
p- 159. Ed. Weflel.) for faying, that the Hyperborei,
who inhabited an ifland in the Northern ocean, op-
pofite to the Celtz, « could (as if they had the ufe
“ of telefcopes) thow the moon very near them, and
¢ difcover therein mountains, and heaps of rocks,
“ which that inftrument only can difcover.” That
we may diftinguih how far Hecatzus is concerned
in this paffage, it will be proper to give a literal
tranflation of it from the original ;. viz. ¢ They fay
“ further, that the moon, viewed' from this ifland,.
 appears to be but at a very little diftance from the
¢ earth, and to have certain protuberances, like land,
“ vifible on' her furface +.” Now, it may be ob-
ferved, in the firft place, that this phenomenon, if
real, may perhaps be explained by the refraction of -
the moon’s rays in pafling through the atmofphere:
of the earth, which, in an ifland fituated very far
north, miglt be continually charged with an extraor-
dinary quantity of vapours. Or further, as Hecatzus
mentions it upon hearfay only, and. fubjoins fome
other circumftances in the fame chapter relating to
this ifland, which are entirely of a fabulous caft,

. ® Mona Antiqua, p. 76.
+ ®asi &N ) THv Seadvw Ex TavTHs THs Niigy palvedas TarTeads
Mgy dFtxuoar Tiis fis, X Tivas BEoxds yddus ixucar paveeds.
we
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we may juftly queftion the * truth of the fac; and,
confequently, fhall not be obliged to maintain the
neceflary exiftence of telefcopes in thofe times, in
order to account for it.

As it appears +, that ncither the lapis fpecularis,
nor glafs, was ufed for windows before Seneca’s time ;
and it cannot be fuppofed, that the Romans, a people
of fo refined a tafte in other inftances, would fuffer
their apartments to be expofed to the free entrance
of winds, &c. it may be reafonably afked, What
fupplied the place of thofe materials before? To-
fatisfy this enquiry, it is to be obferved, that feveral
other materials are mentioned by antient writers, as-
ferving the purpofe before us; fuch as thin hides, or
1 fkins, like our parchment, mentioned by Philo-
ponus. Pliny likewife informs us, that the horns of
the urus being cut into thin laminz were || tranf-
parent, and fupplied, in fome meafure, the ufe of
our lanthorns; and we may probably conclude, from
the analogy of things, that they ferved for window-
lights alfo; efpecially, as we meet with windows:
made of horn (corneum fpecular) in Tertullian, who -
wrote within lefs than two hundred years after Pliny. .

To thefe, we may add the vela, made of § hair-
cloth, or pieces of hides |||, which Pitifcus (upon the

¢ Vide Weffelium, not. in loc.

¢+ Phil. Tranf. Vol. L. Part IL p. 605.

t Apud Salm. Exerc. Plin. T.ii. p. 1095. Ed. Par.

[ Plin. Nat. Hift. L. xi. c. 37. In laminas fecta tranflucent
atque etiam lumen inclufum latius fundunt. Apud Salmaf. Plin.
Ex. T.i. p. 260: ,

§6Vela cilicia, Ulpian apud Le Antichita di Ercolano efpofte,

. 268.
P fil Fabretti. Ibid. p.256. The makers of thefe vela, Sxnroxoris,
A&, 18, 3. ibid. . )
3 authority
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authority of Ulpian) fays, were in ufe before the in-
vention of windows of the lapis fpecularis, or * glafs.
Ulpian indecd, in the paffage Pitifcus refers to, only
mentions them as fubfifting together with the  latter ¢
but it feems obvious to conclude, that the vela, being
an invention lefs perfe and commodious, were prior
in time to the fpecularia, which are to be regarded as
a fubfequent improvement of the former. Notwith-
flanding this, the vela ftill continued in quettion,
even after the introduction of window-fences of ftone
or glafs, and ferved as canopies, or I umbrellas, to
keep the fun from places expofed to the open air; as
the ethers fecured the inner parts of the houfe from
cold, &c. :
" T took notice || of the natural conne@ion there
feemed to fubfift between the ufing of plates of glafs
for adorning the infide of apartments in antient times,
and the employing them for introducing light into
thofe apartments. This obfervation has been fup-
ported by a letter I received~ from my learned cor-
refpondent, Abbate Venuti, at Rome, dated Decem-
ber 30, 1759, wherein he informs me, that he had
lately read, in fome anecdotes of Cardinal Maximi,
“ That as they were digging among the ruins on
* mount Calius, in the laft century, they found a
“ room belonging to an antique dwelling-houfe, that

* Pitifcus, Tit. Specular.

+ Specularia et vela, qua frigoris caufd et imbrium in domo
funt, Ibid. - . '

1. Specularia-vela, qua frigoris, vel umbrz caufa, in domo funt’
Uli:ian apud Le Antich. See thefe vela exhibited, Tavol. vi. &

49. 1bid. , .

-1l Phil. Tranf, Vol. L. Part IL. p, 606.
_  had
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¢« had all its fides within ornamented with plates of
« glafs, fome of them tinged with various colours,
¢ others of their own natural hue, which was dutky,
¢ occafioned by the thicknefs of the mafs, of which
¢¢ they confifted *. There were likewife in the fame
¢ apartment, window-frames compofed of marble,
¢ and glazed with laminz of glafs.” But as the Ab-
bate did not take upon himfelf to afcertain the real
age of this building, I fhall not pretend to lay any
greater ftrefs upon this difcovery, than I did upon
the obfervation, for the fake of which I produced it,
for proving the point I had then in view, viz. that
the ufage of glafs for windows was (probably) nearly
of the fame antiquity with that of adorning houfes
with it. o

I informed the Society +, that I had not been able
to trace up the conftructing of windows with plates

of glafs, fuch as thefe found at Herculaneum, higher -

than two hundred years thort of the overthrow of that
city : but, fome time after, a paffage in Baronius was
fuggefted to me, which feemed to carry the antiquity
of this practice much higher, even to the 42d year
of the Chriftian ®ra. It was a quotation f from
Philo Judaus, wherein he gives an account of C. Ca~

* Nam cum laminaz craffioris eflent molis, colorem opacum
nigrantemque reddebant. Venuti. This would be the effet of
the antient glafs, if it was of a coarfer compofition than ours:
and that it was fo in fa&, a very eminent critic, both in facred
and profane literature, thinks, may be colleGted from St. Paul’s
words, 1 Cor. xiii. 12. ¢ Now we fee, bug through a glafs
¢ darkly.” .

+ Philof. Tranf. Vol. L. Part IL. p. 608.

61 Baron, Annal. Ecclef. T.i. A.C. 42. p.-335. Col. Agrip.
1021, ' . "
ligula’s
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ligula's reception of the Jewith deputies. “ Whea
¢« {fays he) we had entered upon our harangue, the
¢« Emperof perceiving, that fome things of no frmall
« weight were urged, and that others no lefs ftrong
« were likely to be alleged, he brake off the audi-
« ence, and hurried away, with great precipitation,
“ into a fpacious hall: there walking * ebout, he
« commanded the windows to be fhut on every fide,
“ confifting of white glafs, refembling plates of the
“ lapis {pecularis, which admit the light, but exclude
« the wind and the fun.” o

This authority indeed, -if genuine, would have
fully anfwered my purpofe; but, upon confulting
the -text of Philo, Fwas fully convinced, that the
Cardinal’s tranflation of the latter part of this paflage,
which alone affeéts the prefent inquiry, was direétly
contrary to the original; which impasts, that the
windows in the imperial apartment confifted of la-
minz of ftone, almoft as tranfparent as glafs +-

I cannot leave this paflage, without taking notice
of that conclufion of it, viz. * That the windows of
“ the lapis fpecularis admitted the light, but excluded
“ the violent heat of the fun.” ‘Fhis feems ta prove,

~ % Obambulanfque juffit claudi feneftras vitro candido fimili la-
pidibus fpecularibus, quibus lux admittitur, ventus et fol excludi-

* ‘tur. ‘This verfion of Baronius is the fame verbatim with that in

the editions of Geneva 1613, Lut. Par. 1640, and Francf. x6g1.

t Tlessdiles Tds év xvxaw Oueidas dvarnpdavar Tois varp Asuad
dieparias magamangios Aibasg, of T8 wiv ods e tumidiluam, dyiuor
d's t1gyuat, o 780 ax’ iy ersyuéy. Ed.Lut. 1640. & Franc. 1691.
Sinee the writing of this, Dr. Birch has informed me, that Dr.
Mangey has tranflated this paflage agreeably to my idea, viz. La-
pidibus haud minus pellucidis quam vitro candido.

Vor. LII S that
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that the fpecularia in Martial were made of the fame

materials, if this reading adopted by Salmafius, &c:
is to be followed; viz.

| Specularia puras
Admittunt luces, et fine fole diem.
o - L. viii. Epig. 14.
~ But other copies have it |

_ Specularia puros
Admittunt foles, et fine fece diem *.

This reading is efpoufed by Colleflus, the Dauphin
editor, who further explains (puros) by (nitidos) ;
and yet, in his notes, tells us, that thefe fpecularia
were of ftone or talc; which they could not have
been, confiftently with Philo’s dccount, but muft
have been of glafs; and confequently, we fhould
have an evidence in Martial for the ufage of glafs in
windows, as early as the firft century: for that poet
lived in Rome from A.C. 71 to 100. -

But perhaps thefe (feemingly) contradiGory read-
ings of this' paffage may be reconciled, as to their
fenfe, by interpreting (puras luces) in the one, and

(puros foles) in the other, to mean the mild light .

and warmth of the fun, which remained after the
greater part of its rays had been either refleCted by

the exterior furface, or abforbed within the interior -

pores of the ftone; or, as Milton exprefles it,
The fun fhorn of his beams.

® Ed. Ingolft. 1602. Pitifcus Specular, &c.
Upon
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Upon this hypothefis, fine feece will fignify the ex-
clufion, not of the rain, duft, &c. as it is explained
by the commentators, who follow this reading ; but
that of the grofs body of the fun’s rays; and fo will
coincide with fine fole diem, in the other copies.

As I quoted * Lactantius (De Officio Dei, c. viii.)
“to prove the ufe of glafs in windows in his time, viz.
the third century, I hold myfelf obliged to take no-
tice of the cenfure, which Cortius and Longolius pafs
. upon this father, and which is as far from being can-
did, as the authorities they appeal to are from proving
it true. Thefe gentlemen, in their notes on Pliny
(L. ii. Ep. 17.), boldly pronounce the father mif-
taken (peccavit Lactantius) with regard to the paffage
I produced from him: and they fupport this charge,
by referring to Lipfius on Seneca. de Prov. C. iv. &
Epift. go. and to Pliny Hift. Nat. L. xxxvi. e. 26,
Now, whoever confults Lipfius on the places here
referred to by thefe editors, will find- nothing therein,
but obfervations relating. to the lapis {pecalaris; viz.
the reafon of its name; the countties. where it was-
found ; its ufe in window-fences, for dining-rooms,
bed-chambers, baths, porticos, and even in orchards
and gardens. This is what nobody ever denied, .and
what even Lacantius himfelf intimates, in the +
paffage before us. How, - therefore, this can affect
that zther’s teftimony, relating to the ufe of glafs in
windows, exceeds my imagination to.conceive. And

# Phil. Tranf. Vol. L. Part IL. p. 608.

+ Manifeftius eft, mentem efle, quz ea, quz funt oppofita,
U';gflg:i“, quafi per fencftras lucente vitro, aut lapide fpeculari
00ductas. - )

S 2 as
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as for Pliay, "1 fuppofe it will readily be alloired mié,
that no writer, how refpectable foever his authority
may be, can poflibly prove another, who lived two
hundred years after him, miftaken, when he alludes
to the pra@ice of his own times, :

As I hope the evidence is now undeniable, which
I produced in my differtation, to prove the ufe of
glafs in windows to have been as early as the third
century {not to mention the probable reafons there
offered to fhew, that it might bave fubfifted fome
ages before), it may not be unacceptable-to the cu-
rious in antiqpity, to obferve the flow progrefs this
very commodious invention made in travelling to-
wards the weft; fince it appears, by our hiftorians *,
that it did not reach our ifland till the feventh cen-
tury ; when it was brought hither from France,
either by Benedi&t abbot of Winal, or Wilfrid -arch-
bifhop of York; as + lanthorns of horn were in-
‘troduced by King Alfred, about the fame time, viz.
680. . : . :

Having now propofed all I had to offer, relating
to the feveral wles of plates of -glafs, already men-
tioned in my effay, I beg the Society’s indulgence
to permit me to fubjoin two others, which I have
met with fince that communication. .

The firft of thefe was fuggefted to me by my (late)
worthy friend Smart Lethienllier,” Efg; who, laft
winter at Bath, informed me, that he bad in his
collection an urn, of a quadrangular figure, which

. *® Simon Durelm. Hift. Ang. Script. p.-92. . Stubbs A&. Pont.

Ebor. Hift. Ang. Script. . e
+ Ctavefly’s Hit. of Churches, p. 103. -
T . had
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md beéen diyided into two equal parts by a ‘plate of
glafs, the veftiges of which were flill remaining.
He was of opinion, that the cells made by this par-
tition contained the remains of fome pair, eminent
either for their conjugal affetion, or fome of the
other connedtions of focial life. This conjeGure,
highly probable in itfelf, is farther confirmed by
fimilar examples in antiquity. Thus we find in
Montfaucon. * the figure of a fquare urn, wherein
were contained the athes of a man and his wife, "as
appears by the infcription upon it.  Another urn is
reprefented (Plate LVIL.), which. held the athes of
a mother and her -daughter. : To which we may
add a third (Plate LV.), covered with a {quare flat
tablet of flone, on which were three infcriptions,
fignifying, that the remains of . three perfons, whofe
relation to cach other is not fpecified, were inclofed
therein. : . S B

The other inftance was tranfmitted to. me by the
Abbate Venuti, in a letter from Rome, dated Sep-
tember 27, 1759. viz. * That, in digging up fome
“ ruins in that city a few years ago, there'was found
‘ an antient piture painted on marble; and covered
“ with:a plate of white glafs, like thofe ufed in our
“ times for that purpofe,” only fomewhat thicker.
« The picture exprefied a lady’s head, and was of a
“¢ very elegant compafition.” From this laft cir-
cumftance, the Abbate infers, < that it could not
be the producion of any later age ;" meaning (T pre-
fume) any period between the decay of good paint-
ing among the antients, and the revival of it among

* Antiq. Expliq. Vol. V. p. 1. Pl 34.-’Eda~P;nr.-' n
. . the
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the moderns. He further aflures me, that he faw
this picture, which (together with its cover) was de-
pofited in the cabinet of the Marquis Capponi at
Rome. ' '

The eircumftance of this piece being painted on .
marble, naturally leads our thoughts up to the age
of the fragments of glafs, which occafioned my dif-
fertation, viz. to the overthrow of Herculaneum, out
of whofe ruins four pictures (among many others)
have been found painted on the fame materials.
There is a paflage in Pliny *, which has been
thought to carry up. this manner of painting as high
as to the times of Claudius, who began to reign
A. C. 41. But I am humbly of opinion, that lapi-
dem pingere, in this place, does not mean painting
on ftone or marble, but only the ftaining them with
artificial colours; as the remaining part of the fen-*
tence relates to the inlaying of pieces of marble of
various tints, where the original veins were defeive,
either in variety or beauty: not that I think it at all
improbable, at the fame time, that this fpecies of
painting might be as antient as the epocha mentioned
above, viz. thereign of Claudius; becaufe it actually
fubfifted in the time of Pliny, which muft reach up
to that @ra; for the four paintings referred to in the
.beginning of this paragraph, as done in the fame
‘manner, . were found in the ruins of a city (viz.

® Cepimus et lapidem pingere. Hoc Claudii prineipatu in-
ventum. Neronis vero maculas, quz non effent, in cruftis in-
“ferendo unitatem variare, ut ovatus effet Numidicus, ut purpurd
diftingueretur Sinnadicus, qualiter illos, nafci optarent deliciz.
Hift. Nat, Lib. xxxv. c. 1. :

Hercu-
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Herculaneum), in leofe iftafgrophe that writer loft
his life.
Tam,
" SIR,
Your moft obedient,

humble '_f;rvant, .

London, Feb. 3, 1761 | J- Nixon.

XXIV. A4 Dq/?rzptzoﬂ of the Cepphus : In a
Letter from D. Lyfons, M. D. ro Robert
More, Efg; F. R. S. S .

S IR, All-fouls Coll. O&. 17, 1760.

Read 6pnl 16, O fave you the trouble of taking
an account of the bird I fent ‘you,
I have now taken the liberty to trouble you wnMe
inclofed defcnpuan, which is pretty near, though,
perhaps, not quite exa®. Ray, in Willoughby’s or-
nithology, fays, this bird is yet ta us unknown; and
takes his defcription of it from'Aldrovandus, who
fays, it was not defcribed by any author before hls
time, that he knows of.
© The bird before us is, I think, the cepphus of
Aldrovandus, though it does not agree in all points:
perhaps, that he faw, might be a male, thisa female.
In his, the fides of the mandibles were of a dufky
rcd in this not, The eyes of his were partly l;-ecil
whic
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which I did not obferve in this., - Round the &yes if
his was a whitith circle, in this a variegated f¢mi<
circle. The legs and fhanks in his greenifh, in this
of a dilute blue. The feet, and ‘membranes con-
necting the toes, in his were dufky, in this partly

black,

Some authors have fuppaofed the cepphus of the
antients to be the fulica, or coot. This Aldrovandus
confutes, by many argaments, one of which is fuf-
ficient: - He quotes a paffage from Varrinus, where
the cepphus of Ariftotle is mentioned as a fea bird,
and having the claws connected by a membranc,
which the coot has not; neither is the coot a fea
bird, being often found, in great numbers, upon lakes
and ftanding waters. ST ,

Aldrovandus reckons his cepphus as a fpecies of
the larus; which is denied by Pierius Valerianus,
upon the ftrength of an argument, which, I think,
tends ftrongly to prove it. * Cepphus enim, inquit,
s ad cibum quecunque vefcatur, ut etiam maritima
¢« fit {puma cantentus; larus vero inter voraciffimas
« ‘pumeratur, omnivoramque animal effe fertur.”
The cepphus is faid to be a very adtive bird, always
flying about in queft of its prey, which is bits of
fleth, or fifh, left by other fith of the voracious kind,
or, in fhort, any kind of foad it meets with {wimming
upon the furface of the water. Now, fuch fub-
ftances as fwim upon the furface of the water are
not fo likely to be met with any where, as amongft

the fcum and froth ef the fea, driven together by .

the wind. - ‘This bird therefore dipping fo frequently
into the fpume of the fea, is probably for the food
{fwimming amongft it, rather than to feed upon the

. 4 {fpume

—— e et
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fpume itfelf. After this charalter given of the om-
nivorous cepphus, it is fomething extraordinary, that
Valerianus thould refufe ranging it in the clafs ot
Yari, becaufe it was not fufficiently voracious.

Another reafon, why this bird may be fuppofed to
be the true cepphus, is the fimple manner, in which
it was taken. In a field adjoining to Oxford, called
the Parks, was fome radith, or fome fuch fort of
feed, covered with old nets, to keep off the fmall
birds. In thefe nets was the bird entangled, and
taken. Its being fo far in land was poflibly occa-
fioned by the late ftormy weather.

A Defcription of Aldrovandus’s Ccpphus

It weighed eleven ounces. Its meafure was, from
the tip of the bill to the end of the tail, 15 inches.
From the tip of one wing to the tip of the other,
when extended, 39 inches. Round the body, where
the wings are fet on, 11 inches., Round the body,
where the legs are fet on, 8 inches and an half.
From the angle of the mouth to the point of the
beak, an inch and three quarters.

* The anterior part of the upper mandible is of a lead
colour, and rough, refembling horn in appearance.
. The point of the bill is black, crooked at the end,
-{mooth, and of a harder fubftance than the other
-part. The inferior mandible is, in its anterior part,
of .a lead colour, the point black, but all finooth. -
Where the two fides of the lower chap meet in an
acute angle underneath, is a {mall prominence, or
knob. Its noftril extends almoft the length of the
beak, the aperture being wideft towards the point
- as it approaches the head, it is almoft clofgd up.
Vou, LI T Its
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Its neck is fhort; its body in fhape much like &
wild duck. The throat, meck, breaft, and belly,
are of a very dufky colour, variegated with white,
yellow, or brown, intermixed ; under the throat,
about the eyes, upon the breaft and belly, being
. more variegated than between the throat and breaft.
Below the vent, the feathers under the tail are marked
with bright yellow tranfverfe lines.

In the wing are twenty-eight black quill feathers,
the ten outermoft of which are tipped with brown ;.
the feathers incumbent upon the quill feathers are
alfo tipped with brown; fo that, upon the wing ex-
tended, four beautiful tranfverfe lines appear. The
fuperior part of the wing, and the fhort feathers under-
the wing, are beautifully variegated with a bright-
brown or yellow; on the under fide, the quill fea-
thers are of a dufky colour, and fhining, the five:
outermoft being partly white.

The head is fmall and flender, of a dark colour,.
variegated with light brown, as is the upper part of:
the neck. The lower part of the neck, and the back,
are of a dark dufky colour..

The tail has twelve feathers, the fhorteft of which-
are 4 inches, and the middle, which are the longeft,
not above 4 and an half. 'The ends of them.all are
black ; bdt part of them towards the rump, are white
about one fourth of their length. Upon the tail, on
each fide, are a few feathers incumbent, marked with
tranfverfe bright brown lines..

From the joint between the leg and thigh to the-
end of the longeft claw, is § inches. The legs are:
of a bluith lead colour. The back claw is fmall,.
and black ; the ather three claws are conneted by a.

membrane,
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membrane, the extremity of which is black; its an-
terior part white, or lightly tinged with yellow ; the
innermoft claw is of the fame lead colour with the
leg, to the laft joint; the middle claw only to the
firft joint; and the outer claw has a very little lead
colour upon it, but not to the firft joint. The ex-
tremities of all the claws are black. The nails, which
‘are {mall, are all black. The middle nail has a keen
broad edge on its anterior fide.

After fo long an account of this bird, as I have
troubled you with, perhaps you may be ready to
conclude, with the fame line, that Aldrovandus ends
his obfervations upon the cepphus,

Parturiunt montes, nafcitur ridiculus mus.

But as my intention is good, I hope that will be

accepted as an excufe, for the great pains I have put

{Zu to in reading fo long a letter; and that I may
permitted to fubfcribe myfelf,

SIR, |
Your moﬁ obedient

humble fervant,

D. Lyfons.

‘T 2 XXV. An
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XXV. An Extraf of the Regifter of the.
Parifb of Holy-Crofs in Salop, from Mi-
chaelmas 1750 #o Michaelmas 1760 :
Communicated by Robert More, Efgs
F.R S. " ” L

Read" April 16, 1761.

2| ] 4 e | e oo‘

‘ . Males, 1ol1€6]-9l22]23l1 5|14|11}25[14]168
, -Baptized, Kimales. 1822 n(é 12 rt3 1; 18(12 12 1? 163 };33!"

. ales. 1916|1615} 6]16j11{12|1¢ {10}
Buried, 3 Females. |11}1ali4zclrolsalnilaslazlay ;g; },,29"
- Ipgreafe. 41

Under 2 month old. 2|3 2| 3 2-—1 1]°3) 1f17-

Fromamonthtoayear. | 1| 2| 3| '5| 1] 1| 4| 5| 1| 427"

From 1 to 2| 2| 2| 3] 1|:1{—| 2| 3| 2| 1|15,

2 — 5| sl 3 2| 2|—| 2| 3| 8] 3] 2|28

5 — 10| 2| 3| 3| 2|51 3| 3] 3| 2 3Yz3_;

10— 15| 1] 1] 1 2, C1f—] 6.

I§5. = 20 |~ 2{+—1 2|—{~—] 3 7-

20 — 25 | 111| 3|*2{=| 3| 1| 5} 4| 2|18

25 — 30 | 2| 1}—| 3t~ 2=t 1} 1{ H{* L

30 — 35— 4 1] 1— xxLl 9,

35 — 40 | 2| 1} 1] 2|—{ 2| 1}—| 2—|1I

40 — 45.— 2| 1j—{ 1| 1} 6] 213 ;

4% — so | 1} 1} 2| 1|~ 1} 2{— - 8.

50— 55| 1 2| 1}—| 2| 2| 2|— 10,

55 — 6o 2t 3} 1] 1} 1 2f—| 2] 1| 2)13;

6o — 65 |—| 21— 3| 2| 11— 2| 2| 1{'3.

65 — 70 2| 1}—} 1] 1| 1| 2| 2| 3| 2|10

70 — 75 | 3~ 1= 21— | 2|—| ¥|°-

%5-—80 1| 2| 2 1| 1| 1| 1} 1{10

o — 851132 1— 3| 1| 1} 2|15 :

85 — go | 11—] 2| 2 i/— 1] 1| 8

g2 and g6 |- |1 if-1—| 2

There,
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: 'Tﬁere‘remaina alive,

From 70to 75-{ ph{?:,c:,es xg 21|From 80 to 85{ %‘cﬁa ;} 8

Males 1 Males 1
From 75to 80{ Females 6 } Females 6

—

11|From 85 to 90{

N of houfes, or families 235 | N° of perfons in 1755 1049

Houfes paying window tax 77 | Ditto 1760 1048
N*of acres there is on wafte 1700 |. Void houfes S 4
Apoplexy - 2 | Convulfions. g | Palfey I
Cancer- 2 | Dropfy - 10 | Quinfy I

_ Childbed 4} Fever 39 | Small:pox- 33
Chincough 9 | Jaundice - 3 | Stone - _ I
Cholic 1 | Impoftume 2 | Teeth. 1.
Confumption. 47 | Meazles 4],

XXVE. An- Account: of the Earthquake at
Lifbon, 31/ March 1761:. In.a Letter-
from thence,, dated the 2d April 1761, o
Jofeph Salvadar, Efg; F. R. §.

‘Read April.23,/"JTVHE earthquake happened the: 311t -
1761. © laft month, precifely at twelve

oclock, and lafted full five minutes, with a fmart -
and equal vibration. = It exceeded all the others, ex-

cept that of the firft November 1755. Thank God, .
-it was attended with no other confequences, but that

of alarming the inhabitants, throwing down fome .
ruins, and rending fome houfes. About an hour
and a quarter afterwards, the fea began to flow and
ebb, about eight . flcet perpendicular, every fix mi.
nutes,  and continued till night. Some {mall fhocks
were felt before and fince, but of . no moment;
every
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every body feems at eafe, and things go on in their
ufual channel. . )

M. Salvador has received many other léttcrs, which
feverally confirm thefe particulars.

XXVIL. Another Account of the [ame Earth-
quake : In a Letter from 3r. Molloy,
dated there April 3, 1961, 20 Keane
Fitzgerald, Efz; F. R. §. '

Read April 23, N the 31ft ult. at twelve o’clock,

170t we had a moft dreadful violent
thock of an earthquake, that held conftant for five
minutes, as near as I can judge. I was up two pair
of ftairs, at a friend’s houfe, when it began, and ex-
pected to have been buried in the ruins. The fhock,
as it appeared to me, feemed to fpring from the
bowels of the earth, and the motion to be directly
up and down. It is the general opinion, that if it
had run from weft to ealt, or from any quarter of
the globe to the other, as the great one the firft of
November 1755 did, there would not have been a
houfe left ftanding in this unfortunate place, as all
the gentlemen that refide here fay, it was more fevere
and conftant for the time than the former. Many
buildings have tumbled down, but few people were
killed ; fome have died through fear, and about
270 felons, in the confufion it occafioned, got out
of gaol, who, it is feared, will commit great ex~
cefles, before they are taken again. Orders were
iffued by S. J. de Carvalho, that, on pain of death, no

perfon
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perfon fhould leave the city by land, nor go on board
any fhip, or boat, without a licence from an office,
appointed for that purpofe.

The agitation of the fea was very great, during
the time of the tremor; and, for fome hours after
it, the waters ebbed and flowed many feet perpen-
dicularly, feveral times in the fpace of every fix mi-
nutes.  Ships at anchor in the river, though riding
in fome fathoms of water, were left dry at fome in-
tervals.  In fhort, nothing but terror and defolation.
-appeared in every countenance; the earth groaned in
“fo dreadful a manner, that we expetted every mo-
ment it would open, and fwallow this place, and all
‘its inhabitants. 'We have had feveral flight thocks:
fince, and one this morning, about two o’clock,
which was very fevere; our houfe fhook like a bul--
‘rufh.. There was another more flight about five.

e

XXVIL. A fursher Account of the Cafe of

- William Carey, whofe Mufcles began 10 be
offfed 2 In a Letter to the Right Honour-
able the Lord Cadogan, F. R. S. from.
the Rev. William Henry, D. D. F.R. 5

My Lord,
Read April 30,

Should have long before this time ac--
1761,

knowleged your Lordfhip’s Letter,.
" of the 19th of February, and your inquiries concern--

ing William Carey, the offified young man; but as.
~ Your letter came to-me in the country, where I was:
‘ at’
3
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at a confiderable diftance from all opportunitics of
making a full and fatisfattory inquiry, Ijudged, that
it would be more acceptable to your Lordfhip, that I
thould defer giving you trouble, until I could give
you a fatisfactory anfwer.

In March 1759, 1 had this young man brought
up to Dublin, and admitted into Mercer’s hofpital.
The phylicians and furgeons put him under a fali-
vation ; and afterwards applied, to his arms and joints,
mercurial plaifters. The good effects of this procefs,
was the drying up the great difcharge of humour,
which he had at his elbows and wrifts, and an im-
mediate check to the progrefs of the offification.

In June following, he was difcharged from the
hofpital, being furnithed with mercurial plaifters,
and directions. By the advice of the phyficians, he
went to his own place, near Ballythanon, on the
weftern ocean; and there, in purfuance of their di-
rections, bathed in the ocean twice a day, during
that whole fummer and harveft, and conftantly
rubbed his whole body and limbs over with the juice
of the quercus marina, immediately after coming
out of the {ea.

In confequence of this courfe, he happily ex-
changed his ghaltly he&ic countenance, for an
healthy and athletic complexion, which continued
until March 1760.

About this time his cough returned, his fores be-
. gan to run, and the offification to return. In this
diftrefs, he came to me to Dublin. With fome dif-
ficulty I got him admitted again into Mercer’s hofpi-
tal; where he continued for fome months, and was
again treated with mercurial medicines and applica-

tions,
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tions, as before. After being difcharged, he returned
to his former courfe of bathing in the ocean, and
anointing his body with the quercus marina.

This procefs reftored his  health, and intirely
ftopped the progrefs of the offification. He alfo re-
covered the ufe of fome of the offified joints, par-
ticularly of his wrifts and fingers; and his knees and
legs grew fo relaxed, by the diffolution of the callus,
that he was able to walk twenty miles in a day.

I feared, that his diforder might return this fpring,
as it did in 1760 ; but it has not returned. That I
might be the better certified, T wrote to Sir James
Caldwell. The anfwer I received was, that he had
been, a few days ago, at Caftlecaldwell, and found
himfelf fo well and ftrong, as to importune Sir James
to admit him into his body of the Ennifkillen light-
horfe. The poor man thinks the offification intirely
ftopped ; yet, by the appearance of his arms and wrifts,
he feems to be miftaken. The firft hardnefs ftill con-
tinues; and all the mufcles from his elbow to the
wrift, feem to be one folid bone. It is very happy
for him, that it has been hitherto ftopped from pro-
ceeding any farther; and that; from his prefent ftate
of good health, there is reafon to hope, that it will
not increafe. I am,

With all refpect, and gratitude
for your many obligations,
Your Lordfhip’s
moft obedient
and moft humble fervant,

Ki]daré-Street in Dublin, q1:
Aprl 16, 1761, William Henry.

Vor. LIL U XXIX. ./
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XXIX. A Defcription of a new Thermo