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THE ACADEMY defire it to be underftood that, as a 

body, they are not anfwerable for any opinion, reprefentation of 

fatis, or train of reafoning, which may appear in the following 

papers. The authors of the feveral effays are alone refponfible for 

their contents. 
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SclENCE. 

Page 4, Line 20, for empyric, read empiric. 

Page 11, Line 8, after 279 infert feet. 

Page 47, In Table, February, Rain, for 2.8240 read 1.576. 

March, Rain, for 2.3644. read 1.655. 

Total, Rain, for 30.700 read 28.793. 
Page 131, Line 7, 

Pagersq, Linerr, ‘ for Haffenfraz, read Haflenfratz. 

Pagerss, Line 7, 

Page 131, Note, for chymigues, read chymiques, 

Page 134, Line 18, for magnefia—it, read magnefia, It, &c. 
Page 136, Line 12, for aéin. To, read akin to, &c. 3 4 

he nay A Ey i for befides, read befide., 

Page 217, Line 12, for hid, read hidden. 

Page 217, Line 17, for Elanchi, read Elenchi. 

Page 323, Line 14, for erial, read aérial, 

Pourre Lirzrarure. 

Page 31, Line 23, for pathethic, read pathetic. 

Page 64, Line 3, for charéter, read character. 

ANTIQUITIES. 

Page 5, for mpesCurepovs, read apecCureparse 
Page 21, Line 3, for 237, read 302. 
Page 30, Line 9, for omnipotent, read omnipotence. 
Page 35, Line 21, for graduation, read gradation. 
Page 53, Line 13, for whe, read which, 
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4A COMPARATIVE VIEW of METEREOLOGICAL 

OBSERVATIONS made in IRELAND face the Year 

1788; with fome Hints towards forming Prognoftics of the 

Weather. By RICHARD KIRWAN, £f; F.R.S. and 

M.RILA 

I N the firft and rudeft ftage of fociety the purfuits of man- 

kind were neceflarily confined to the means of fupplying their 

primary wants. Where, by the progrefs of agriculture, a fixed 

mode of procuring this fupply had been introduced, civilization 

gradually took place, and thence forward the general attention 

has been direéted to procuring the comforts of human life ; 

from this attention the various arts fubfervient to their pro- 

duction have arifen. 

Tue arts themfelves being nothing elfe than an application 

of the laws of nature to particular cafes, it was foon found 

that a knowledge of thefe laws, independent of and abftracted 

from any particular ufe, would render their application in va- 

Ae rious 

Read Feb. 2, 

1793: 
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rious ofher cafes much more certain and eafy than it could be 

under the guidance of blind and fortuitous experiment. Hence 

a connexion of fome kind or other, whether real or imaginary, 

betwixt known facts, began to be traced, and thence the {fciences 

originated. With refpect to Metereology, the connexion of the 

different feafons of the year with each other, and with the 

general ftate of vegetables and animals, prefenting little or no 

variation, was difcovered from the earlieft times; but the 

numerous modifications of each feafon, whether of heat or 

cold, moifture or drynefs, though known to have fome con- 

nexion with the preceding weather, yet not being connected 

with that fingly, but with the recent and actual ftate of the 

atmofphere in the moft diftant countries, the order in which 

they prefent themfelves and fucceed each other has hitherto in 

a great meafure eluded all refearch. 

Tue defire, however, of gaining the flighteft view even of 

the fhorteft period of this fucceffion has been evermore fo 

urgent, that fome mode or other of divining it has always 

been adopted *. Thefe modes are either empyric, fcientific or 

mixed. Of the empyric methods fome are general, but vague, 

and uncertain for the moft part; others topical and more cer- 

tain, but varying with the place of obfervation. The fcien- 

tific method, as yet in its infancy, is grounded on a long feries 

of obfervations accurately taken, of all the changes in the 

atmof{phere, 

* See Pliny’s Nat. Hift. Lib. 18. Cap. 35. 
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atmofphere, from whence fome general laws may at length be 

deduced. 

Turis method has been attempted by moft of the learned 

focieties in Europe, though hitherto, for want of a more gene- 

ral and permanent eftablifhment, with inconfiderable fuccefs. 

Tue Royal Irifh Academy has not been wanting in its duty 

to the public and to fcience in this refpect ; it has already 

provided at its own coft, and difperfed through the kingdom, 

fome of the moft ufeful and beft conftructed inftruments; yet 

its wifhes have not hitherto been completely anfwered, few 

obfervations having been communicated. Of thefe, and of my 

own made in Dublin, I fhall now give a fummary view. 

1789. 

Dustin lies in latitude 53° 21. Long. 6° 5’ weft of London. 

THE winter months which preceded the commencement of 

this year were remarkably dry, no rain having fallen between 

the 3d and 18ta of November. The barometer all the time 

ftood above 30 inches; yet the weather could not be called cold 

until the 12th, when it grew clearer, and the thermometer at 

night was generally under 36c, the wind being moftly at E. 

The 18th it grew milder but ftill dry, there being fcarce any 

rain until December the 13th, the wind being E.S. E. On 

the night of the 13th it blew a ftorm at E. S. E. with fnow; 

after 



Lead 

after which the cold increafed. On the night of the 15th the 

thermometer ftood at 24°, and on that of the 17th at 22°; but 

on the 23d the wind came about to W. and the weather grew 

milder until the 26th, when it again blew a ftorm at night, I 

believe from the E. the thermometer at night being 33°. The 

27th and 28th it froze by day and thawed at night, and 

thus continued until January the gth, when at night there 

was a heavy fall of fnow with hail, thermometer 24%. The 

11th much fnow, barometer 29.66, thermometer 26°, and at 

night 15°, and fo it was on the nights of the 12th and 13th. 

This maximum of cold was indicated by Six’s thermometer. 

On the 13th there was a heavy fall of fnow, and the baro- 

meter fell to 28.7, wind S. thermometer 35°. On the 15th a 

thaw, at night a ftorm at We/, barometer next day 29.7... And 

on the night of the rgth an aurora borealis, which was fuc- 

ceeded on the night of the 21ft by a ftorm at S. or S. W. 

HencerorwarpD the feafon was mild, but fomewhat windy 

in fome wefterly point, until March the sth; when it began to 

blow from the Eaf accompanied with fnow, and continued fo 

with fome inclination to the North or South until the 14th. 

On the night of the 14th there were frequent {qualls at 

S. E. after which the wind held a /outherly direGtion or South 

Weft until the 22d, and then veered to the S. E. with rain. 

On the night of the 27th a great and beautiful aurora with 

the vertex in the zenith; fucceeded on the 29th by a high 

wind at N. Thermometer at twelve o’clock 41°. 

HENCE- 
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‘HencerorwaArp the weather was moftly dry until 4gri/ the 

8th, but afterwards wet and cold to May the 7th. On the 

23d of April there was a ftorm at W. 

May 7th, fine. Thermometer the whole day at 64°, but after 

that the weather was various but moftly wet, and at the end 

exceeding wet, until June the roth; the wind being moftly W. 

or S. W. and in June W. and N.-W. On the 6th of June 

a ftorm at night. 

From June the roth unto the 16th, fine and hot. Thermo- 

meter in the fliade being 73°. Wind E. and S.E. On the 

night of the 16th rain, wind S. W.; and this wind predomi- 

nated with uncommonly wet weather until July the 19th. 

From July the 1ft to the 13th it rained every day in 

fhowers refembling thunder fhowers ; even fome diftant thunder 

was heard. Yet the barometer held at 29.5 or 29.6-all along 

until July the 13th, when it rofe to 29.89. 

Jury 19th and 20th moftly dry, but the 22d it rained all 

day; on the 23d a heavy fhower as if there was thunder, 

though none was heard. From this to Auguft the 3d it rained 

every fecond day; the barometer about 30, thermometer from 

64° to 70°. 

Avcust the 3d my obfervations in Dublin were interrupted 

by a journey to the counties of Cavan, Leitrim, Sligo, Mayo 

and 
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and Galway. On the 7th, about fixty-four miles N. W. of 

Dublin, I met a violent ftorm with rain and fome hail. From 

the 8th to the rath there was fcarce any rain, but variable 

weather thence to the 16th, and dry from that to the 2rft. 

On the 16th an aurora borealis. After the 21ft every fecond 

day was wet until September the 23d, from which day ‘until the 

27th it rained only at night; wind conftantly W. or S. W. 

On the 26th an aurora borealis, and a ftorm accompanied with 

thunder, which lafted alfo the next day. 

‘§ 
Ofober the 4th, 1 refumed my obfervations in Dublin. The 

weather was generally wet until the 22d, when the wind 

changed to the Eaft for a few days, after which it again turned 

rainy until November the 16th. On the 14th a remarkable 

aurora borealis, after which fucceeded a calm, each day alter- 

nately wet and dry until the 26th, when the wind ftood at 

North, accompanied with a froft which lafted until the 3oth. 

On the 27th at night the thermometer was at 27°, wind high 

at North Weft. 

In December the weather was moftly fine until the 17th, 

when there was a violent ftorm at We/f, fucceeded by a few 

days froft. The 21ft another ftorm at Wef, as alfo on the 27th 

and 3oth, but the weather mild. 

Ae BRE PsA oi. E. 

BELFAstT lies in latitude 54° 38. 

In 
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In %anuary the weather agreed nearly with that in Dublin; 

here alfo the fnow began on the night of the oth. Barometer 

29.755. On the 12th the thermometer was at 10°.5 at ten 

o’clock in the morning, and probably much lower at night. 

On the 15th at night there was a ftorm at W. or S. W. 

The barometer, which was on that day at 29.15, was the 

mext morning at 29.8, fomewhat higher than in Dublin. 

In February the weather was feverer than in Dublin. 

In March the eafterly wind did not begin here until the 

6th, and grew fqually on the 13th and 14th, as in Dublin, 

In the beginning of Agri] the weather was not fo dry as in 

Dublin ; the remainder of the month moftly wet. 

May more rainy than in Dublin. On the 7th it rained in 

the morning, and the thermometer was at 54° at ten o'clock in 

. the morning. 

In June alfo the weather was colder; from the roth to the 

15th moftly fine, but the thermometer rofe no higher than 68°. 

OsseRvations on the remaining months have not as yet 

been received. 

VoL. V. B ATHLONE. 
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ATHLONE 

Turs town lies fifty miles due Weft of Dublin, and nearly 

in the center of the kingdom... 

Tue obfervations taken here begin in. May 178g, and. the 

rainy days are for the moft part omitted. 

On the 7th of May the height of the thermometer here was: 
56°,.in Dublin 64°. 

Tue 12th thunder was heard here; none in Dublin or Bel- 

faft, but much rain. 

SFune ft, thunder both here and at Belfaft; none noticed in 

Dublin. 

June 4th, a violent ftorm both here and at Belfaft; not 

violent in Dublin. 

Tue mean height of the barometer at Athlone during the 

month of May was 29.645, and that of the thermometer ob- 

ferved at eight o’clock in the morning and two in the after- 

noon 53°.7. At Belfaft the mean height of the barometer was 

29.951, and that of the thermometer obferved only at ten 

o'clock in the morning 55°. 
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‘Tus mean height of the barometer at Athlone in June was 

29.765, and of the thermometer 57.19. 

At Belfaft that of the barometer was 29.965, and of the 

thermometer 59.12. 

Tue mean of the morning. obfervations at Athlone in the 

month of May was as to the barometer 29.630, and as to the 

thermometer 48°.9, and at ten o’clock we may fuppofe it 50°. 

_/ By calculating from thefe data Athlone lies 279 higher than 

Belfatt. 

_ Bur in the month of June the mean of the barometrical 

obfervations in the mornings gives 29.72 inches, and the mean 

of the thermometrical obfervations at eight in the morning 

52.6, which at ten o'clock we may fuppofe 53.6. 

CatcuratinG from hence we have the height of Athlone: 

over Belfaft = 210 feet; perhaps the truth may be between 

both, and then the height of Athlone over the fea fhould be 

244 feet. But obfervations of this fort are generally taken too 

carelefsly to imprefs much confidence. 

oy Any G A,bW AY: 

THIS antient, once opulent and flourifhing town lies about 

12' fouth of Dublin on the weftern coaft of the kingdom. _ Its 

B 2 capacious 
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capacious bay, which opens to the weft, occafions a confider- 

able indraught, while the Atlantic vapours are condenfed into 

rain on the neighbouring mountains. 

THE weather was nearly the fame here as in Dublin in the 

beginning of January, but there was no fall of {now until the 13th. 

Barometer 28.75. 16th barometer 29.62. Wind N. W. 

March the 5th, wind Eaft as in Dublin, but no fnow. 

12th and 15th, ftorms at N. W. Squalls at S. W. on the 2oth, 

and on the 29th a ftorm at N. W. Thermometer at twelve 

o'clock 40.7. After which no rain until dpril the 10th, wind 

being either N. W. or S. E. and from the roth to the 17th fcarce 

any rain; but on the night of the 17th it rained heavily. On 

the night of the 22d a ftorm at S. 

May the 7th, gloomy. Thermometer 50°.4. the remainder of 

the month moftly wet, yet not fo wet as in Dublin. 

Sune the 6th, a ftorm at W.S. W. From the roth to the 

16th fair, but on the noon of the 16th heavy rain and thunder. 

Thermometer 60°.4. 22d, thunder with rain and hail. Wind 

W. Afterwards wet and windy until Fuly the 17th. Barometer 

moftly at 29.6 and 29.7. Wind fhifting from S. E. to N. W. 

alternately. 1gth and 2oth, fair. 21ft, diftant thunder, but fair. 

22d, fair. 24th, wet. The fucceeding days fair, but on the 31ft 

it rained. 

Auguft 
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Auguft the 3d, flight rain, after which it was moftly fair until 

the 24th, and then moftly wet to the end. And here the obfer- 

vations clofe for 1789. 

Ar LONDON. 

I rrnp by the metereological obfervations made at the houfe 

of the Royal Society that the barometer there alfo was 30 

inches or above during the greateft part of November 1788, 

with fearce any rain. Nor had they any rain during the whole 

month of December, nor any ftorm until the 15th, and the wind 

with them was N. E. The fnow did not reach them until the 

17th. Their greateft cold at eight o’clock in the morning was 

18°, which happened twice, namely on the 18th and 3oth. 

The ftorm of the 26th was alfo felt there, and lafted the 

next day. 

In 1789 the fnow began in London Fanuary the 6th, with a 

ftorm at E.S.E.; the greateft was January the sth, fix days 

earlier than with us. The thermometer ftood at eight o’clock 

in the morning at 17°.5, and at two o'clock at 24°; whereas 

with us it rofe on that day to 28°. On the 13th the baro- 

meter ftood at 29.1, and with us at 28.7. On the 15th it rofe 

to 29.23, but with us to 29.7, which height it did not attain 

in London until the following day. It grew ftormy at the fame 

time as with us, and from the fame points. The N. and E. 

winds and dry weather began in London fix or feven days 

fooner than with us, namely February the 28th, and continued 

to 
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to March the 13th, when fome fnow fell as with us. The latter 

end of the month was colder than in Dublin. 

Tue beginning of 4fril was attended with more rain than 

in Dublin, but from the »4th to the) 16th it was drier; the re- 

mainder of the month was nearly equally wet in both places, 

but more ftormy in London. 

in May the fair weather began the sth, and Jafted. until the 

tsth, and the whole month much drier than with us, and 

warmer. On the 17th, 18th and sgth they had ftorms at 

S. W. 

Sune the 7th, a ftorm at N. W. On the rith the eafterly winds 

began, which. lafted with dry weather, until, the 1gth,, from 

which to the end of the month there were heavy and frequent 

rains. The 21{t and 22d were ftormy at S. and S, W. 

In uly there were more fair days than. with us; the baro- 

meter much higher; but on the 13th, the day on which it rofe 

with us to 29.89, it fell in London to 20.54, under.an E.S E, 

wind, but which was immediately fucceeded by a 5S. Ws wind. _ 

4uguft was, alfo drier than with us, and eaferly winds more 

frequent. 

September was more ftormy here than in the Wef of Ireland, 

and from the sth*to the 11th drier; from the 2oth to the, 2%th 

{carce 
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fearce any rain, after which the weather was ftormy to the 4th 

of October. 

Turs month was moftly wet until the 21ft, and from that. 

day to the 3:1ft dry. 

In November rains were frequent until the i9th. The 26th 

the wind was E. and there feems to have been fome froft the 

fucceeding nights. 

December was moftly dry wntil the 20th, though the wind 

was generally W.S. or S. W.-. It grew ftormy on the 15th, and 

fo continued to the 18th, and afterwards continued fo with 

fhort intervals to the end, Thefe ftorms were mioftly from 

the W.. or S. W. 

June and October were the moft rainy nionths in London 3. 

each produced, above three cubic. inches, and, the whole year 

21.976. I have.feen no account of the quantity fallen in;Dub- 

lin, but I form no doubt but it- was much greater,- 

Tue laft month of '1788 and the firft of 1789.-wete remark- 

ably cold, as: well on the Continent of Europe as ii Great Britain 

and lreland; and-it hag been obferved that the cold was propor 

tionably greater:in the fouthern than in the, northern parts, of 

Europe, which would induce one to think that thé eafterly winds 

which produced this cold proceeded from. Tartary and the , 

fouthern parts of Siberia between the ssth and goth degrees of 

latitude, 
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latitude. ‘This would appear at times S. E. and again N. E. as 

it was nearer to either of the limits. 

Of the Year 1790, Dublin. 

Fanuary the if was a fine flight froft, after which mild open 

weather fucceeded until the rith. On the rith at night a 
ftorm at 8, W. 

1gth, froft; wind N. but on the 21ft changed to S. W. yet 

the weather continued fine and fair until the 25th. Thermo- 

meter at night 40°, and by day 55°, when there was a violent 

ftorm at S. W. after which the weather was moftly wet until 

February the 3d. 

February the 3d, the barometer now rofe to 30.66, the air 

remarkably dry, though a fouth wind prevailed. Thermometer 

moftly 55°, barometer 30.55. It did not rain until the roth, 

and*then but little. On the night of the rith a ftorm at S. 

and another on the 16th and 17th, yet the air ftill fo warm that 

at two o'clock in the afternoon the thermometer was conftantly 

at 54° or 55°. On the 18th it grew colder; thermometer at 

noon 40°. The 20th, wind N.E. cold. At noon only 44°, every 

day fair and funfhine, and even warm; heat at two o'clock 55°, 

and fo continued until the 25th. On the 25th at night a ftorm 

at S. after which there were a few rainy days; thermometer 

at a medium 50° until March the 3d. 

March 
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March the 4th, the eafterly wind began, and continued with 

fine dry but cold weather until the gth; thermometer at night 
33°, and at noon 51°. th, high wind at Weft, and fome rain; 
but fcarce any except at night from that day until the 24th. 
13th, wind North. 17th, E.S. E. Thermometer in this interval 
32° at night, and at noon 52°; barometer 30.6 and 30.8. 
23d, cloudy, but dry. 24th, rain; wind S. S. W.; barometer 
29.9. Hence until “gril the 8th no rain; wind EF. and S. E, 
On the 2d I left Dublin. On the 8th a ftorm atN. E. No 
rain until the 21ft, on which day I returned to Dublin. 

April the 22d, heavy rain; wind South, but not warm ; ther- 
mometer at noon 46°. The rains continued with little inter- 
miffion until May the oth ; but from that day to the rsth dry, 
clear and funfhine; wind E. or N. E.; thermometer at noon 
63° or 64°. From hence to the 29th wind fhifted frequently ; 
weather cloudy, wet and cold. 19th and 2oth ftormy, with 
rain and hail; yet the barometer ftood higher than could be 
expected, moftly between 29.8 and 30.3; thermometer at noon 
at a medium 54°. From the 29th of May to June the oth mottly 
dark but dry, with odd fhowers; thermometer at a medium 
58°, barometer 30. On the oth heavy rain with hail. Hence 
to the 13th wind N. E.; barometer 30.2 , thermometer. at noon 
66°, at night 50°. 14th, clear, hot; thermometer 70° at noon, 
at night 55°; barometer 30.3. It continued moderately fine, 
with little rain, until the 18th, and then it blew a violent gale 
at N. W. and the roth at S. W. with rain. 2oth and a1ft, calm cs 
thermometer 75° at two o’clock in the afternoon, 

Vou. V. C From 
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From the 24th to Fuly the 15th it rained every day; thermo- 

meter by day no higher than 58°; wind moftly S. or W.; and 

from that to the rgth not a day paffed without a fhower. July 

rgth a form at S. From June 26th to July 20th the mean heat 

was 65°, it being feldom below 60° but at night, and feldom 

above 70°. 

From July 24th to the a8th fine and dry; the 27th I left 

Dublin. 

Auguft the it, heavy rain in Galway. 3d, 4th and sth, dark 

‘and cloudy, but no rain; but from the 6th fearce a day pafled 

without rain until the 24th. The 22d at night a ftorm at S. W. ; 

but from the 24th to the zoth moftly dry, but cloudy ; after 

which only flight fhowers until September the 4th, which was fine ; 

wind N. E. Thence to the 13th ftormy; high winds and fome 

rain to the 18th, on the night of which there was a violent 

florm at S. W.; thence forward variable to the 27th; and from 

that day to Otober 11th mofily dry, and fo continued (the 11th 

and 12th excepted) until the 20th, when I refumed my obfer- 

vations in Dublin. On the 2oth a ftorm at W. or W.S. W.; 

wet until the 23d, then fair to November the 3d, when there was 

fome rain. 

NoveMBeER the 4th, fine; wind N. W. and thus continued, 

~with fome froft, after the 13th (when the wind changed to the E.) 

to the 18th; barometer in this interval from 30 to 30.6. From 

the 18th to the 22d moftly wet, but afterwards dry until the 

end of the month. 

December 
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December the tf, heavy rain and high wind at S. W. fucceeded 

by variable weather, but moftly dry; until the roth, on the 

night of which there was a ftorm at W. or S. W. The 11th 

and 12th, dry; wind N. W. 13th, wet; wind S. W. 14th, dry; 

at night a viofent ftorm at W. 1rsth,a flight fhower ; thermo- 

meter 48°, barometer 28.9. The 16th, rain, and at night it 

blew hard at N. W.; fome rain and fnow. 17th, fine, as alfo 

the following days until the 2 3d, but ftorms at S. W.; thermo- 

meter moftly at 46°, barometer 29.3. 23d, wind W.; heavy 

rain at night. 24th and 25th, calm, no rain by day ; thermo- 

meter 46°. 27th, fine ; froze hard at night; thermometer 28° ; 

and the fame weather on the 28th. 2gth,rain. goth and 3rft, 

fine; ftoft at night ; thermometer by day not below 42°. 

Of the Signs of wet and dry Weather. 

Ir metereological obfervations were taken at proper diftances 

all over the globe, and with tolerable accuracy, they probably 

would in a few years difclofe that connexion which all the 

phenomena of the atmofphere have with each other, and the 

particular fpecies of weather which would take place in any 

given region might be forefeen either*to a certainty or at leatt 

to a high degree of probability, but until this happens the only 

ufe of metereological tables, as far as regards the art of forming 

prognoftics, is to exhibit a view of the fort of weather that 

moft ufually precedes wet, dry, hot or cold feafons (thefe being 

the modifications moft interefting as well to agriculture as to 

medicine) and tracing their recurrency by the laws of proba- 

C2 bility. 
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bility. With us, however, thefe four fpecies of weather may 

be reduced to two, as winters and fprings if dry are moft com- 

monly cold, or warm if moift; and on the contrary, dry fum- 

mers and autumns are ufually hot, and moift fummers cold. 

The ufual mean heat of fummer in thofe parts of the kingdom 

that lie between latitude 52° 30 and 53° 30 is 58 degrees, as I 

believe, and of winter is 44°. 

On perufing a multitude of obfervations taken in England 

from 1677 to 1789 at different intervals, I find, 

1ft, That when there has been no ftorm before or after the 

vernal equinox, the enfuing fummer is generally dry, at leaft 

five times in fix. 

2d, That when a ftorm happens from any eafterly point 

either on the rgth, 20th or 21ft of March, the fucceeding fum- 

mer is generally dry, four times in five. 

3d, That when a ftorm arifes on the 25th, 26th or 27th of 

March, and not before, in any point, the fucceeding fummer is 

generally dry, four times in five. 

4th, If there be a ftorm at S. W. or W.S. W. on the roth, 

2oth, 21ft or 22d, the fucceeding fummer is generally wet, five 

times in fix. 

AGAIN, 
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Acatn, I obferve that it generally rains lefs in March 

than in November in the proportion at a medium of feven to 

twelve. 

Irv generally rains lefs in Apri than in Odober in the propor- 

tion of one to two nearly at a medium; | believe it to be other- 

wife in Ireland. 

Ir generally rains lefs in May than in September ; the chances 

that it does fo are at leaft as four to three; but when it rains 

plentifully in May (as 1-8 inches or more) it generally rains 

but little in September ; ; and when it rains one inch or lefs in 

May, it rains plentifully in September; this applies not only 

to England and Ireland, but alfo I believe to all the weftern 

parts of Europe. 

Ir we had tables of the quantities of rain that fall in each 

month for eighty or one hundred years, we might calculate 

the mean proportion of each, whether taken fingly or in groups, 

and thence deduce the probable quantities of rain in the fuc- 

ceeding months; the table would every year grow more perfect, 

and in time approach very near the truth. ButI have met no 

account of the quantities of rain that annually or monthly 

fall in Ireland, nor any account of the weather except that 

taken by the induftrious Doétor Rutty with a view to medi- 

cine; his obfervations extend to forty-one years, but his 

eftimations are merely vague and popular. However, I fhall 

exhibit 
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exhibit a view of them, and to fhew how more accurate 

obfervations might be managed, deduce fome confequences 

from them. 

Wet, dry and variable are denoted by the letters W. D. 

and V*. 

Tue fpring begins with him in April, the /wmmer with June, 

and the autumn with September. 

* The precife fignification of thefe words might eafily be had, by meafuring the 

proportion of rain in each feafon; but unfortunately this has not been done. Hows 

ever I fhall endeavour to throw fome'light on this matter in another paper. 

Table 
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Table of the State of Spring, Summer and Autumn in Dublin from 

1725 to 1765 inclufively. 

Year. Spring. | Summer. | Autumn. 

1725 D. W. V. 
1726 D. V. V. 
1727 V. V. WwW. 
1728 D. W. V. 
1729 D. D. W. 
1730 Ve W. V. 
1731 D. D. V. 
1732 Vv. D. Ww. 
1733 D. -D. Ww. 
1734 V. Ww. Vz. 
1735 Vv. Www. W. 
1736 V. DD. D. 
1737 D. 1D be D. 
1738 ¥. W. W. 
1739 Ww. W. V. 
1740 1). D. OW. 
1741 DD. D. Vs 
1742 D. D. V. 
1743 V. D. V. 
1744 D. Vv. Ww. 
1745 D. W. V. 
1746 D. W. Vv. 
17497 D. D. D. 
1748 V. D. D. 
1749 W. V. D. 
1750 1D: W. Vv. 
1751 W. W. V. 
1752 Be Www. D. 
1753 W. W. D. 
1754 V. W. D. 
1755 W. W. Ww. 
1756 VY. W. Ve 
1757 Ww. Ww. D. 
1758 D. We’ Ds: 
1759: D. DD. D. 
1760 IO Beir We W. 
1761 D. DD. V. 
1762 D. D. W. 

Z 1763 V. W. V. 
1764 D. W. Mw. 
1765 Vv. DD. V. 

Hence 
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Hence we fee that in forty-one years there were, 

6 wet Springs, 22 dry, and 13 variable. 

20 wet Summers, 16 dry, and_ 5 variable. 

11 wet Autumns, 11 dry, and 19 variable. 

A dry Summer 

A dry Spring has been followed by 3 wet 

A variable 

II times. 

8 

3 

cA dry Summer o 

A wet Spring has been followed by A wet 

A variable 

A dry Summer 

A variable Spring has been followed by 4A wet 

A variable 

A dry Autumn 

A dry Summer has been followed by js wet 

A variable 

A dry Autumn 

A wet Summer has been followed by A wet 

A variable 12 

A dry Autumn | 

A variable Summer has been followed by \ wet 

A variable 

Hence 
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* Hence in the beginning of any year, 

I. The probability of adry Spring is = fa 

of a wet i. - ae 

of avariable - AMP 

Il, The probability of a ery Summeris - +1 

of a wet - = ae 

of a variable - ee 

Il. The probability of a dry Autumn is - = 
of a wet - - ue 

of avariable - tee 

IV. A dry Summer is - 5 

After a dry Spring the probability of js wet - = gom 

A variable Siri dase 

Vv. A dry Summer is - o 
After a wet Spring the probability of i wet - - = 

Avariable - c 

VI. A dry Summer is - 55, 
After a variable Spring the probability of i wet - - a 

A variable - Je 

Vor. V. D VIL. After 

* Thefe rules relate chiefly to the climate of Ireland. 
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vil. Adry Autumnis +; 

After a dry Summer the probability of 5A wet = - +s 

A variable — ee 

VIII. : Adry Autumn is 3 

After a wet Summer the probability of } wet - res 

A variable ape 

IX. A dry Autumn is - + 

Afier a variable Summer the probability of 3 wet - aah 

A variable - = 

Bur the probability of the autumnal weather will be attained 

much more perfeétly by taking in the confideration of the pre- 

ceding Spring alfo; in order to which we may obferve that, 

A dry Spring and dry Summer were fol- 

lowed by a ee ; 4 

Dry Autumn 3 times. 

ve Shee E 

A dry Spring and wet Summer were fol- 

lowed by a Wet. ats. 

{vs Autumn 2 

Variable .-- 6 

A wet Spring and dry Summer were fol- 

lowed by a Wet - Fi as 

Dry Autumn 

je = ie) 

A wet 



: Dry Autumn 

A wet Spring id oy Summer were fol- af" 

tev Variable - 

io Autumn 
A wet Spring and variable Summer ae ce 

followed b 
idee Variable - 

Dry Autumn 
A dry Spring and variable Summer were Wer - ; 

followed by a i 
Variable - 

C Dry Autumn 
A variable Spring and dry Summer were We h 

followed by a : 
j Variable - 

: : Dry Autumn 
A variable Spring and wet Summer were Ww 

followed by a Si 
Variable - 

Dry A 
A variable Spring and variable Summer zo ues parrs a 

were followed by a ae 
Variable - 

D 2 X 

2 times. 

. HENCE 
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Dry Autumn is - -3 X. Hence after a dry Spring and dry BA h 
Summer the probability of a if i ate 

Variable - ee 

. Dry Autumn - 2 XI. After a dry Spring and wet Summer 
vy: Wet - ~ a8 the probability of a ; ? 

Variable - =< 

4 : Dry Autumn - ¢ XII. After a dry Spring and variable 
= Wet - - 2 Summer the probability of a : 7 

Variable - rea 

the probability of a Wet a o 

. Dry Autumn - ze XII. After a wet Spring and dry one 

Variable - - + 

Dry Autumn - 2 XIV. After a wet Spring and wet — 
Wet a fi the probability of a 7 
Variable - -2 

Dry A ag XV. After a wet Spring and variable ee am 
Wet ee Summer the probability of a 

Variable 2 a ireee 

XVI. After a variable § Spring and a dry pape ee s 
Summer the probability of a Wet = er rece 

Variable - - 2 

XVII. After 

3 
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[aed 

After a variable Spring and a wet 
Summer the probability of a 

XVI. After a variable Spring and a 

variable Summer the probability of a 

Dry Autumn is - 

Wet - - 

Variable - - 

Wet - - 

Dry Autumn - 

Variable - 

Ne oNi= N= 



ze eee oo) 1 ‘at trecpotar A race Lae 
duis Oe A eran oe, itera ti 

ot he 
> o ‘ ees } 4 “ 2 a : idlade uw git sent 

,' ih $ D paamhie ee eh hs bon ee it i 7 el. 

, Fi * PPR he FP hy A 

ert: ' “%  ~) ra eit Ey, r 
ae “ites er Diy ass, anna, MO 8 N He A. VX. « 

ibe 34 oi 

Fb s(ailil eed oe any ANT, Walco’ ; 
Set aie, gi 

ee 
ats. 3 
x. athe = 



REFLEXIONS on METEREOLOGICAL TABLES. 

By RICHARD KIRWAN, £f; F.R.S. and M.RIA. 

In my former paper on this fubject I endeavoured to fhew Read July 

one important purpofe to which the obfervations of a number 73 1793: 

of years already made by Doétor Rutty might be applied, but 

found myfelf not a little embarrafled by the undefined ufe of 

the terms wet and dry, fo frequently applied to the periods 

obferved. To remove this embarraf[mentt I meafured the quan- 

tity of rain, and obferved its duration during fome of the 

periods that are decidedly deemed wef, both here and in 

England, and have thereby been enabled to fix in fome mea- 

fure the fenfe of thefe terms; for I have obferved that calling 

the day that fpace of time during which men are ufually occu- 

pied in the open air, viz. from fix o’clock in the morning to 

fix in the evening, we account a day wet if it rains above half 

that period, that is feven hours, and if the quantity of rain 

; that 
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that falls during that time is nearly one pound troy (or more) 

on the fpace of one fquare foot; which quantity would rife in 

a hollow cube of that dimenfion to the height of 0.157639. 

It is by this laft method that the quantity of rain is ufually 

indicated in metereological tables, without any regard however 

to its duration. 

Ir the quantity of rain that falls in feven hours be only 

about half a pound, it is called only a mizsle. If it confider- 

ably exceeds one pound, and lafts eight, nine or ten hours, the 

day is called exceeding wet; on fuch days I have known it to 

rain five or fix pounds. On the contrary, if it rains one pound 

in two hours, particularly in the morning, and all the reft of 

the day is fine, we fhall fcarce call it wet, but at molt a 

variable day. 

Hence the wetnefs or drynefs of any other period is gene- 

rally in a compound ratio of its quantity and duration. A 

week is counted wet when it contains four wet days or more, 

a month when it contains three wet weeks, and a /ea/oz or period 

of three months when it contains two wet months. With 

refpect to a year, thefe denominations are applied fomewhat 

differently ; here regard is chiefly had only to the operations of 

agriculture, which chiefly take place in Spring, Summer and 

Harveft feafons. If the two lait feafons be fo wet as to impede 

the hufbandman in any confiderable degree the year will uni- 

verfally be denominated wet, though the quantity of rain be’ 

en the whole much fmailer than in other years. 

THE 
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. Tue. quantity of rain falling in one day, fufficient to have 

that day denominated wet, I haye faid.to be, about one pound 

troy. It.issevident, however, that this cannot be fettled with 

fuch mathematical precifion that even $ of that quantity may 

not;be fufficient.. And hence,a, month may be-denominated wet 

during, feyenteen, or, eighteen days, of which only 12 lb. of 

vain;or, 1.891668 inches have fallen, which is about ~ of a lb. 

per, day, particularly in the fummer and autumnal feafons.; 

variable if ten; and, dry if only eight. 

Ix denominating the Spring feafon wet or dry, 1 now proceed 

to fhew that Doctor Rutty, in ufing the words wet and dry, has 

applied them conformably to the above determinations. In order 

to which nothing more will be necefflary than to prove that he 

has applied them to the fame modifications of the weather and 

the fame meafures of each as Mr. Barker of Lyndon, whom I 

may {tile a cotemporary reporter for a great part of the time, 

_.and a more affiduous and meritorious England. has not yet pro- 

Re Sos panied 1a 

Ma. Barker then in the Philofophical Tranfactions for the 

year 1770 has given an account of the monthly quantity of 

rain. that fell at. Lyndon-in Rutland from the year 4737 to the 

year 1770~inclufively. He obferves that in common {peaking 

thofe are called wet years in which the Summer, the growing 

feafon, was wet and cold, and thofe dry ones in which the 

Summer was dry and burning. He then tells us that the years 

1737, 49, 41, 50, 60, 62 and 65 were complained of as dry, 

"Vou. V. E and 
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and the years 1738, 39, 51, 52, 56, 63 and 66 were wet. Now 

on infpeéting the table which I have extracted from. Doétor 

Rutty’s obfervations, it will be found that the Summers of 

each of thofe are marked dry, except the year 1750, which 

was certainly different from that of Lyndon, and 1760, which 

he denotes variable. As to the wet years they both perfeétly 

agree. A ftandard conformable to their ideas may be deduced 

from my own obfervations of that frequency and quantity of 

rain which muft conftitute a wet or dry period ; its confor- 

mity with Mr. Barker’s determinations may be feen in the 

following tables: 

PRBLE Ore F TRS Pte 

Of the Quantity of Rain in dry ‘Summers. 

—— 
| 

| 1737.) 1947. 1490. }- 1760.) °¥ 762. | 17651: 177%, 

June - - | °.720| 1.366] 2.069/ 2.470] .764| .788] 1.588 

July - -| .306} .873] 1.510, .895| 1-119; .582| 1.043 

Auguft Me 1.633] .640] 1.644| 3.615 2.805% 2.131 
— —— 

= 4.219 |'4.219 | 5-009} 5-498} 4.175 
SS 

On 
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On this table we may remark, firft, that when the quantity 

of rain during the Summer months does not amount to 5.044 

inches, or 32.lb.: troy, which is at the rate of 10,33 Ib. per 

month, or 1,628 inches, the Summer is counted dry. To this, 

however, it may be objected, firft, that the Summer of 1737 

was. accounted. dry, though the quantity of rain amounted to 

above feven inches, but it muft be obferved that above fix of 

them fell’ in Augutt, and the two preceding months were moft 

rémarkably dry ; fecondly, it may be faid that the Summer of 

1762 was deemed dry though there fell 5.498 inches; but in 

this cafe alfo June ahd July were remarkably dry ;  befides 

much of the raincmight:have fallen|in a few days; and not have 

been fufficiently difperfed and divided through each month, the 

frequency of rain not being noticed in the tables. All this being 

duly confidered, it muft be ‘allowed “that thefe ‘refults are 

ftri@ly conformable to my determinations. I have’ omitted the 

year 1740 becaufe that year could not poflibly be counted dry 

at Lyndon from the ‘fmall quantity of rain that fell in Sum- 

mer, it having rained more in each of the Summer months 

that year than in 1739, whofe Summer was accounted wet; 

but it evidently acquired that denomination from the exceeding 

{carcity of rain in all other months. ; 

E 2 TABLE 
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TABL & tar ol CON D. 

Of the Quantity of Rain in wet Summers. 

aa F75i0| 1752.1 1750. | 1703.) 1700. | 1707. 

| June - 1.537| 1.847] 3.084] 2.973] 2.426] 2.279] 2.163 

July - -| 1.965! 4.989 | 3.678 | 3.197] 5-657) 2.363 4.68 | 

Auguft - | 2.350] 1.580] 1.334] 4.257] 2.929 | -409| 1-527 

5.852 7 8.096 nih la 5050) 70372 

Tuese refults fhew us that a Summer is reckoned wet 

when it rains 1,8916 inches, or 12 Ib. a month or more for 

any two months. But in general in wet Summers there falls 

about five inches, that is, above 36 lb. in three months. 

Hence the variable Summers are thofe in which there falls 

between 24 1b. and 28 lb. in two months, or between 30 lb. 

or 36 Ib. in three months. Perhaps alfo thofe Summers are 

called variable in which larger quantities of rain fall than thofe 

here mentioned, if they fall at diftant intervals, as from twelve 

to fourteen or fixteen days. But the former interpretation being 

more conformable to the table, feems to me moft probable. 

Ix Spring the two laft months, April and May, are chiefly 

regarded ; the terms wef, dry and variable are applied to them to 

the fame extent as to the Summer months. 

In 
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In Autumn, on the contrary, the ftate of the two firft months 

is moft important. If 411 1b. or 12 Ib. of rain be diftributed 

through fixteen or eighteen days of each of thefe months it 

will be accounted wet; but if .only 8 Ib. or. 10 1b, it will be 

deemed variable, and if ftill lefs dry. 

TABLE ore) TH RD, 

Of the Correfpondence of the Weights and Meafures of Rain. 

Inches. ' ~ Inches. Inches. 
% lb. troy = -039409 | 22 |b. bik 3-468058| 46 Ib. Gey = = 7.2552 

ae - .078819 | 23 3-625697| 47 7.4088 
$ - - .118228 | 24 - - 3.783336] 48 - - 7.5666 

Lo - te 415263 pi@gey suit 3.040975 49°. >  7+7242 
Bim - 0315278 | 26 - - 4.098614) 50 - - 7.8818 

3 -  - 472917 | 27 = «= 4e256255| 51 = =~ 8.0394 
4 - - .630556 | 28 - . + 4.413892) 52. -.-- 8.1972 

5 -. = 788195 | 29 = 46571531] 53 > 8.3548 
One - .945834 | 30 - ~°=<°°4.7201 54 -- = 8.5124 
Wt =) Treg ayat: | au G 4.8868 55 - 8.6700 
8 - - 1.261112 | 32 - = 5.0444 | 56 -° = 8.8276 
9 - - 1.418751 | 33 - 5.2020 | 57 - 8.9852 

Be | pis E7039.) 34. 40 = (5-3596 | 58 = = -Os14 ge 
Ir + = 1.734029 | 35 = 5+5172 | 59 = =~ 923.006 
12 - 1.8911668| 36 - - 5.6750 60 - » 9.4582 
130+ = 2.049307 | 37 - 5-83.26 —-| 
14 - 2.206946 | 38 - - 5.9902 70 - 11.0347 
15 - «© 2.364585 | 39 - 6.1478 80 - - 12.6051 
16 = 2.522224 | 40 - = 6.3054 | 90 - 14.1875 
17 - - 2.679863 | 41 - 6.4635 ue - = 15.7639 
18 = 2.837503 | 42 - - 6.6208 _ _— 
I9 - = 2995141 | 43 - 6.7784 | + of alb.= .0524944 
20 - 3.15078 44 - = 6.9360 ; + - 10498824 
21 - = 3.310419 | 45 - 7.0936 | 10Z. =~ -01313 
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Sprinc contains fixty-one days. 

It rains Inches 

If wet 36 days or more 3.783 or more. 

variable 30 — = - 3.150 or one month dry and one wet. 

dry 24 or lefs - - 2.522 or lefs. 

SuMMER contains ninety-two days. 

wet 54.0r more - - 5.67 or more, or two wet months. 

variable 45 - - 4-729 

dry 36 or lefs - - 3.783 or two dry months. 

AvutuMN contains fixty-one days. 

wet 36 or more - - 3.783 ~ 

variable 30 - - 3.150 

dry 24 orlefs - - 2.522 or lefs. 
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STATE of th WEATHER in DUBLIN from the ift 

of Fune 1791 to the iff of Fanuary 1793- By RICHARD 

KIRWAN, 57; F.R.S. and MRI A 

Tuese obférvations were made at. my houfe-in Cavendith- 

row; the barometer within doors fufpended in a room’ where 

no fire is kept, about forty feet above high-water mark, and 

infpeéted daily about two o'clock. ork 

Tur thermometer, ore of Six’s conftruction, which marks the 

maximum and minimum of temperature in the twenty-four 

hours. It is fufpended: without doors in a-northern expofition, 

about five feet and a half above ground. 

Tue rain gage receives the rain on a furface of one fquare 

foot; it is elevated about thirty. feet above the -furface. of the 

earth, and at the diftance of at leaft one hundred feet from any 

building. 
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building. The rain is collected and weighed two or three times 

amonth., I began to ufe it on the rft of July 1791. 

Ix my abfence thefe inftruments were daily obferved and 

their indications noted by the Rev. Mr. Mc. Mahon, whofe 

{kill and diligence in matters of this mature are well known.) 

Ju NE I7QI- 

BiA ROO ME TE B. 

Tux greatc? height of the barometer in this month happened 

on the 7th, and amounted to 30.4. Wind E. by S. Very warm 

and fair. 

Ir ftood loweft on the: 30th, being 29.55. © Wind. S. Windy 

with fhowers, but warm. 

Irs mean height during the month was 30.06. 

Tint EoRM.OiMikoT ER. 

Greateft heat 74°.5, wind E. by S. on the 7th. 

Tue /eaf 42°, wind W. N. W. cloudy and rainy on the 16th. 

Mean of the month 58°.76. 

In 
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In London, greateft height of the barometer 30.22 on the 7th. 

Leaft 29.39 on the 16th. Mean of the month 29.93. 

Greate heat 80° on the 7th. Leaf? 47° on the 13th and 

14th. Mean of the month 61°.3. 

Bur it is to be noted that in the houfe of the Royal Society 

nocturnal obfervations are not taken, fo that the greateit cold 

does not appear. 

Juuy 1791. 

BAROMETER. 

Greateft height 30.32 on the 15th, Fair. Wind E. N. E. 

Leaft 29.45 on the 4th. Rainy. High wind W. 

Mean 29.929. 

THERMOMETER. 

Greateft heat 71°.5 on the 2d. Wind S. by W. 

Leaft 49° on the 18th. Rainy. Wind S. W. 

Mean 61°.13. 

R.A TN 

Ir rained twenty-two days, more or lefs; the quantity that 

month amounted to 2.469 inches ; hence it was a wet month. 

Vou. V. F In 
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In London the’ greateft height of the barometer was 30.24 on 

the 15th; the af 29.24 on the rith. Mean of the month 

29.89. 

Greatest heat 78°.5 on the 18th; leaft 52° on the 7th; 

mean 62°.6. 

TueRE were twelve rainy days, and the mean quantity was 

2.194 inches; but the obferver remarks that the quantity of 

rain noted was through fome defect in the inftrument or its 

pofition this year remarkably deficient. 

AvuGuSsT 170%. 

BAROMETER: 

Greatef height 30.68 on the 19th. Wind W.by S$. Fair. 

Leaft 29.64 on the 31ft. Wind E.N.E. Heavy rain, and. 

high wind. 

Mean of the month 30.172. 

THERMOMETER 

Greateft heat 75°.5 on the 6th. Wind W. byS. Fair. 

Leaft 48° on the roth. Wind S, W. Fair. 

Mean of the month 62°.82.. 

RAIN. 
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R! SAMIR AN: 

Ir rained feventeen days, more or lefs; the quantity was 

2.876 inches ; hence it was a wet month. 

In London the greatef# height of the barometer was 30.52 on 

the 2oth; the /egf 29.65 on the 28th. The mean 30,060. 

Tue greate?t heat 78°.5 on the 6th; Jeg? 50° on the 3oth. 

Mean 64°.9. 

THE rain uncertain. 

See TEMBER I7Q1. 

BA: RO MET E.R, 

Greate? height 30.51 on the 14th and 15th. 

Leaft 29.6 on the 3d. 

Mean 30.239. 

THERMOMETER. 

Greateft heat 72°.5 on the 16th, 

Leaft 46°.5 on the igth. 

Mean 59°.35. 

R A IN, 

Tuere were but eight rainy days in this month, and there 

fell only 1.2611 inches, fo that it may be accounted variadle. 

F 2 : fe 
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In London the greateft height of the barometer was 30.33 on the 

16th ; the /ea/f 29.52 on the 4th. Mean of the month 30.09. 

Greateft heat 77° on the 11th; lea? 43° on the 20th. Mean 

59:5: | 
Oc. FOB Bie” POF 

BAROMETER. 

Greatef# height 30.55 on the 28th. 

Leaft 28.64 on the 20th. | 

Mean 29.76. 

THERMOMETER. 

Greatef?t heat 66°.5 on the 3d. 

Leaf? 38° on the 23d. 

Mean 51°. 

Ry TA CEN: 

Tuere were fifteen rainy days; the quantity amounted to 

2.522 inches, hence this month may be deemed wet. 

‘In London, greateft barometrical height 30.46 on the 28th and 

29th; /eaff 28.89 on the 21ft. Mean 29.69. 

Greateft beat 62°.5 on the sth; /eaff 34° on the 24th. Mean 

48°.9. 

RAIN 2,+ inches. 

NovEMEER. 
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NovEMBER, 

BAROMETER, 

Greate height 30.34 on the 26th. 

Leaft 28.96 on the 18th. 

Mean 29.74. 

THERMOMETER. 

Greate? height 57°.5 on the 3oth. 

Leaft 31° on the 17th and 18th. 

Mean 43°. 

1 aR 9 Pe 

Ir rained twenty-two days in more or lefs quantity ; the 

ameunt was 2.1088 inches, confequently the month may be 

called wet. 

In London the greateft barometrical height was 30.28 on the 27th ; 

the /eaf# 28.76 on the 19th; the mean 29.68. 

Greateft heat 52°.5 on the 24th; /ea/# 259 on the 7th. Mean: 

43:0. 

RaIN, uncertain, 2,5+. 

DECEMBER.. 
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DECEMBER. 

BAROMETER. 

Greate? height 30.36 on the 2oth. 

Leaft 29.13 on the 13th. 

Mean 29.723- 

a. BE ROM) OM, Ea BB 

Greatef heat 48°.5 on the 27th. 

Leaf? 25°. on the 16th. 

Mean 30°.34. 

R Asif oN. 

Ir rained thirteen days and fnowed five during this month; 

both amounted to 1.891 inches. 

In London the greateft height of the barometer was 30.38 on 

the 17th; the /ea// 28.9 on the 4th; the mean 29.64. 

THE greate/t heat 48° onthe 23d; the /af# 21° on the rath; 

the mean 36°.7. 

RAIN 1.12+. 

Tuvs far I have given a comparative view of the ftate of the 

atmofphere in Dublin and London, from which many impor- 

tant confequences may be deduced relatively to the progrefs 

and. 
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and regrefs of the accumulations of the atmofphere, as well as 

heat and cold, but which I muft leave to thofe who profefledly 

purfue fuch inquiries. 

A Synoptical View of the State of the Weather in 1792 in 

Dublin... 

BAROMETER. || THERMOMETER. | RAIN. 

—— | [OO OO 

Higheft.| Loweft | Mean. | |Highetft.| Lowett. Mean. || Days. | Inches. 

2.679 
—— 

2.8240 

January’ - - | 30.57] 28.76] 29.721]| 53 19.5 | 39-92 || 21 

February ~ - | 30:65 | 29.42] 30.019|| 58-5 | 25-5 | 43-78 19 

March - - | 30.47] 29.18] 29.707|| 60 26 44.09 25 2.3644 

2.5616 April - - | 30.43] 29.24 | 29.909]] 64 40.5 srs, 19 

May - - 30.57 | 29-12 | 30.061 67 29.5 52-193) 17 1.8128 

guile 4A} i= j= 3055 29-59 30.093 74 143 ay 56.975|| 16 | 0.8669 

July - - age 29.68 nae Lee re Gilene hal 2.6141 

Auguft - - neue sy rei 77 eee 62.584 ey: 5.8588 
—————| 

September - | 30.69; 29.26) 29.915}| 67 42 

OGober - - | 30.68] 29.13] 29-880] sy 35 49.18 23 2.7980 

November ~ 30-53, 29:2 | 30-053]| 64 33. a eth I 14 | 0.3940 

December - 30.46) 29.14 | 29-986) 55 | 33, elie ) a | 2.9369. 

Mean of thi Were ah | Total. | Total. 
Year - 29 95°) 55.66 50.509|| 228 | 30.700 

ae | 

OBSER-- 
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O°. BUS EBAY, AG LOnNns: 

I suaxy firft compare the wetnefs of the feafons with the 
rules of probability above given. 

ft, In the Sfring months there fell 4,374 inches of rain, 

that is above two per month on an average, therefore this feafon 

was wef. Moft rain fell in the firft month. 

2dly, The Spring being wet, the probability of a wet Sum- 

mer was £ by the fifth rule; accordingly, except in June, it 

rained above two inches in each month, and upon an average 

above three. However it rained but forty-eight days initead of 

fifty-four. 

3dly, The Summer being wet, the probability of wet, dry 

and variable Auturmns were as 3, 5, and 12, by the eighth rule; 

however it turned out wef, which was the leaft probable event. 

It rained forty-eight days, and there fell above 5.8 inches. 

Acain, after a wet Spring and wet Summer the probabilities of 

wet, dry and variable Autumns were 1, 2 and 2 refpectively by 

the eleventh rule; by which it appears that the wetne(s of this 

Autumn was perfectly extraordinary, and not to be expected. 

Lastiy, there were ftorms on the roth and 2oth of March 

from the South, therefore the probability of a wet Summer was 

5 to 1 according to the fourth obfervation. 

THE 
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Tue moft important changes that take place in the atmofphere 

feem to me to be thofe that happen five or fix days before, or 

during, or five or fix days after the vernal equinox, that is 

from the 16th to the 28th of March. In Dublin the natural 

height of the barometer is 30 inches, but in the above-men- 

tioned period its mean height was 29,838, that is 0.162 parts 

_ of an inch too low; and the mean height of the whole month 

was 29.707, that is 0,293 parts of an inch too low, or below 

the ftandard height. Yet the wind was chiefly S. or S. W. 

which feems to denote-an accumulation in that quarter; for 

otherwife why fhould it blow from a warmer to a colder. 

region ? 

January. 

Tue coldeft days in January were the rith, 12th, 13th and 

14th; wind N. and N. E. except the 14th, when it was S. S. E.; 

yet the barometer was rather low, being between 29:28 and 

29.42; on the 15th it was 28.76. This deferves attention. 

FEBRUARY: 

Tue coldeft days in February were the 17th, 18th and 

roth; wind’E. and N.; barometer in the mean time from 

30.65 to 30.06. 

Ar Montmorenci, Pere La Cotte obferved a much greater 

cold between the 16th and 24th; on the 8th a ftorm at W. 

Vot. V. G With 
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With us it was fqually on the night of the 7th at W.; 

barometer 29.5 3- 

Marcu. 

Pare La Cotte remarked that the mean height of the x in 

this month was below its ftandard, which at Montmorency is 

27 inches ro lines and 3, or 29.705 Englith. 

Jury, Aucust and SEPTEMBER. 

Turse months were uncommonly wet in France, as with 

us. 

I wave often remarked that the more it rains in May 

the lefs it rains in September. If it rains two inches in May 

there falls lefs than one in September. » This I obferved in 

England. But it is about four to three in any year that the 

fall of rain in September will be greater than in May. 

Dr. Hales has fhewn that on plains, and in the climate of 

London, twenty-two inches of rain are fully fufficient for all the 

" purpofes of vegetation, and forty-two ina hilly or mountainous. 

country. 1 HALes, 56. 



EXAMINATION of the SUPPOSED IGNEOUS ORIGIN 

of STONY SUBSTANCES. By RICHARD KIRWAN, 

Efg; F.R.S. and M. RT. A. 

‘Tue origin of ftony fubftances, feemingly an object of mere Read Feb. 

curiofity, is neverthelefs connected with defiderata of the greateft 3» 1793: 

utility to mankind; to fay nothing of the arts of fabricating 

glafs, artificial gems, mortar, cement, bricks, pouzzolane and 

earthen-ware, which have evidently fome reference thereto, 

nature prefents us with various ftones, as flates, mica, &c. with 

whofe artificial compofition, though highly important, we are 

at prefent unacquainted, and muft remain fo until the mede 

of their production is fatisfactorily afcertained ; then, and then 

only, experiments tending to form them by art may be planned 

and attempted. Hence the propriety of examining the foun- 

dation of the different opinions of mineralogifts and geologifts on 

this head; if we can exclude any of them, we are fo much the 

G 2. nearer 
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nearer to the proper end of our enquiries. Fortunately in this. 

cafe, relatively to the general mode, there neither are nor can be 

more than two opinions; if one can be proved falfe} the other 

muft of neceflity be true. All are agreed that ftony fubftances 

were originally foft, and even liquid; but fome think this 

fluidity was occafioned by their having been diffolved, or at 

leaft diffufed in -water, and afterwards cryftallized, precipitated, 

or otherwife feparated from it. This is, at this day, the 

 doétrine moft generally adopted by mineralogifts; volcanic 

ftones, by far the leaft numerous of the ftony tribe, forming 

but a trifling exception to this general fact. 

Latety, however, a very different theory has been offered ta 

the public in the firft volume of the Tranfactions of Edinburgh, 

and ably fupported by Dottor Hutton, a gentleman advan- 

tageoufly known to the philofophic world through an impor- 

tant meterological difcovery, the General Law of the Formation 

of Rain. His opinion feemingly refembles, but in fact differs 

effentially, from thofg entertained by Leibnitz, Telliamed, Moro 

and’ Buffon. They held ftones to have been originally folid, 

and afterwards liquified by heat; but Doctor Hutton endea- 

vours to prove that previous to the prefent ftate of our globe . 

they were utterly deprived of folidity, and have fince acquired 

it by fufion, and fubfequent congelation on cooling. This 

fyftem, the moft ingenious certainly that has as yet been 

devifed, is however but little known or at leaft noticed on 

the continent; the few that have mentioned it do not feem to 

have well comprehended it; in thofe points of view in which 

I have 
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I have confidered it, I muft fay it appears to me improbable ;. ° 

upon difcuffion, however, it is poffible my objections may be 

removed; thofe that have occurred to me I fhall now briefly 

ftlate to the Academy in the cleareft and fhorteft manner I 

am able. 

Arrer fome profound reflections on the wifdom difplayed 

in the conftitution of the globe we inhabit, our author tells us, 

“ It is neceflary to diftinguifh three different bedies which 

“ compofe the whole of it; a folid body of earth, an aqueous 

€ body of fea, and an elaftic fluid of air. There is a central 

“ body in the globe which is commonly fuppofed to be folid 

“ and inert, but which he will afterwards prove not to be fo. 

“ There is alfo an irregular body of land raifed above the level 

“ of the ocean, which is doubtlefs the fmalleft portion of the 

“ globe. There is alfo an atmofphere of air, neceflary for the 

“ fuftenance of fire, animal life, vegetation,” &c. Pages 211 

and 212. 

Arter mentioning the general powers that aétuate the whole 

machine, he confines his views to that part which we inhabit. 

“ That we may confider the zatural confequences of thofe opera- 

“ tions, which, being within our view, we are_better qualified 

“to examine. In purfuit of this object we employ our {kill 

“ in refearch, and not in forming vain conjectures, and, if data 

“ are to be found, on which fcience may reafon, we fhould 

not long remain ignorant of the natural hiftory of the globe, 

“a fubjeé&t on which opinion only and not evidence has 

* hitherto 

6 ° 
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“ hitherto decided; for in this fubject there is naturally lefs 

“ defect of evidence, although philofophers, led by prejudice or 

“ mifguided by falfe theory, have neglected to employ that 

“ light.” This paragraph feems to me fomewhat obfcure ; the 

exiftence of thofe data on which {cience is to reafon being only 

hypothetically laid down in the firft part, but in the conclufion 

the exiflence of fuch data feems pofitively affirmed, fince philo- 

fophers are reproached with neglecting to employ the light 

refulting from them; this is however but of little confequence. 

“ But to proceed, in purfuing further our general preparatory 

“ ideas, a folid body of land could not anfwer the purpofe of 

“ an habitable world, for a /oi/ is neceflary to the growth of 

“ plants, and this confifts of materials collected from the 

“ deftruGtion of folid land. Therefore the furface of the land 

“ inhabited by man is made by nature to decay, in diffolving 

“ from that hard and compact ftate in which it is found below 

* the foil, and this foil is neceffarily wafhed away by the con- 

“ tinual circulation of the water running from the fummits of 

“ the mountains towards the general receptacle of that fluid.” 

Page 214. Here we muft arreft the courfe of our ingenious 

philofopher. He afferts that the terreftrial part of the globe 

was originally a folid compact mafs, from the diffolution of 

which the lefs compact and loofer earths, as chalk, clay, mag- 

nefia and moulds have arifen. This preliminary propofition 

cannot be allowed; for the earthy and ftony part may be of 

equal antiquity, or the terreftrial part may have been originally 

formed in a highly comminuted ftate, and have afterwards 

partially coalefced imto ftony mafles, and the remainder may 

have 
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have continued in its original ftate, or nearly fo, its particles 

having acquired only that degree of confiftence which we 

obferve in clays and earths. That the foil, however, receives 

an increafe from fome fpecies of {tones that moulder by expo- 

fure to the air cannot be denied, but there is no proof that 

all foil has arifen from decompofition. He next tells us that 

this foil is neceflarily wafhed away by the continual circulation 

of water running from mountains to the fea. Here are two fup- 

pofitions, neither of which is grounded on faéts. Soil is not 

conftantly carried away by the water, even from mountains, as 

Mr. De Luc has clearly fhewn in his nineteenth and twentieth 

letters to the Queen*; and if it were, it would be depofited 

on the plains, for there are plains as well as mountains on the 
dry parts of our globe. All water does not flow into the fea ; 

much of it is carried off by evaporation. Moft of the earth 
{wept off by rivers is depofited at their mouths; of that which 
is carried into the fea, much, if not all, is rejected on the 

fhore. Neither has the fea that deftrudctive action on the fhores 
univerfally that Buffon and others have fuppofed. This is 

evident by infpecting the bafaltic pillars on the coaft of Antrim; 

the angles of fuch of thefe as are and have been expofed to the 
waves, perhaps for fome thoufand years, are juft as fharp as 
thofe of fuch pillars as are placed far beyond their reach. 

Hence 

* Thefe letters and feveral other papers of this excellent philofopher -in Rozier’s 
Journal contain much ufeful information on geological fubjects, But unhappily it 
muft be purchafed by a great expence of time. 

. 
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Hence the conclufions of our author relative to the imper- 

fet conftitution of the globe fall to the ground; and the pains 

he takes to learn “ by what means a decayed world may be 

* renovated,” are fuperfluous. ‘ But’ further (continues our’ 

“ author) the folid parts of the globe are in general compofed 

“of fand, gravel, argillaceous and calcareous ftrata, or of 

*- various compofitions of thefe with other fubftances.” This 

certainly cannot be aflumed as a fact, but rather the contrary ; 

it holds true only of the furface, the bafis of the greater part 

of Scotland is evidently a granitic rock, to fay nothing of the 

Continents both of the Old and New World, according to the 

teftimony of all mineralogifts 

In the fucceeding paragraphs, pages 119 and 120, there is 

fome ambiguity, which it is proper to explain. In all regions 

of the globe immenfe mafles are found, which though at pre- 

fent in the moft folid ftate, appear to have been formed by the 

collection of the calcareous exuvie of marine animals. “ That 

“ all mafles of marble or limeftone are compofed of the calca- 

“* reous matter of marine bodies may be concluded from the 

“ following facts :—Firft, few beds or marble or limeftone occur 

“ in which may not be found fome of thofe objects which 

“ indicate the marine origin of the mafs. We fhall thus find 

the greater part of the calcareous mafles upon the globe to 

“ have originated from marine calcareous bodies. That thefe beds 

“ had their origin at the bottom of the fea, and that they have 

“ the calcareous fubftance which they contain, from the fame 

‘“‘ fource as marble or limeftones.” If by marine origin the 

author 
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wuthor meahs that moft or all calcareous mountains were formed 

in the fea, this will not be difputed; but if his meaning be, 

that-all. calcareous matter confifts of marine exuvic, this cannot 

be allowed, as huge. mafles of marble exift which difcover not 

the leaft, trace of marine exuvia, and calcareous fubftance is 

found in many granites and the component parts of granite, 

which was hever fufpected to be of teftaceous origin. The exift- 

ence of fuch maffes is not difputed by our author. ‘“ There are 

‘* (fays he) in all regions of the earth, huge mafies of calcareous 

matter, ina cryftalline or {parry ftate, in which, perhaps, no 

“ veftige can be found of any organized body, nor any indication 

“ that fuch calcareous matter had belonged to any animals, but 

« as in other! mafles this fparry ftructure or cryftalline ftate is 

“ evidently affumed by the marine calcareous fubftances in oper- 

“ations which are neceflary to the confolidation of the ftrata, it 

“ does not appear that the fparry mafles in which no figured body 

“ig formed have been originally different from other mafles 

«“ which leave ample evidence of their marine origin.” That is to 

fay; fince ‘fparry maffes are found among calcareous ftrata’ of 

teftacédus origin, other fparry mafles may alfo have the fame. 

origin. ‘This reafoning does not appear to me at all conclufive, 

any moréithan if an inhabitant of the interior parts ofa continent, 

unacquainted «with any calcareous flones but thofe of a fparry 

ftructure, fhould conclude that all this matter originally proceeded 

from the bones of land animals, becaufe they alfo are of a calcareous 

nature.. It is much more probable that fea animals themfelves de- 

rive their calcareous matter from a pre-exifting fubftance of the fame 

nature contained in their food, as we have no proof of the actual 

Vou, V..: H productibility 
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productibility of any fimple earth. Our author’s conclufion, how- 

ever, is, “ That all the ftrata of the earth, not only thofe confift- 

® ing of calcareous mafles, but others fuperincumbent on thefe, 

“ have had their origin at the bottom of the fea, by the colleGtion 

“ of fand, gravel, fheils, coralline and cruftaceous bodies, and of 

“ earths and clays varioufly mixed, feparated and accumulated,” 

page 221. Various geological obfervations contradié this con- 

clufion. There are many ftratified mountains of argillaceous 

flate, gneifs, ferpentine, jafper, and even marble, in which either 

fand, gravel, fhells, coraliine, or crufiaceous bodies arenever or 

fcarce ever found *, 

Tue general amount of our author’s reafoning however is, 

That nine-tenths perhaps, or ninety nine hundredths of this 

earth, fo far as we fee, have been formed by natural opera- Cal s 

is oe tions of ‘the globe, in collecting loofe materials and depofiting 

“ them at the bottom of the fea; confolidating thofe collections 

“ in various degrees, and either elevating thofe confolidated 

mafles above the level on which they are formed, or lowering 

“ the level of the fea.” How ill fupported by fadts this con- 

clufion is we have already fhewn; and our author himfelf 

will prefently difcover, for he adds, “ There is a part of the 

“ folid earth, which we may at prefent neglect, not as being 

* perfuaded that this part may not alfo be found to come under 

“ the general rule of formation with the reft, but as confidering 

“ it as of no confequence in forming a general theory which 

se ihall 

“ce 

* 1 Gerh. Gefch. p. 72. 85. 2 Gerh. 413. 
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“ {hall comprehend almoft the whole.” This excluded part 

confifts of mountains and maffes of granite. And yet moft 

geologifts look on this excluded fubftance as forming by far the 

greater part of the globe, all other parts being commonly found 

to reft upon it *. 

“ET avine thus found the’greater part, if not the whole of the 

folid land, ‘to have been originally compofed ‘at the bottom of the 

fea, our author proceeds to examine, how fuch continents as we 

now have could be ereéted above its level; he fhews that no 

motion of the fea could produce that effect; or if it could, yet 

fie a continent could not produce maffes of folid marble and 

éther minerals in a ftate very different from that in which they 

were originally collected. “ Confequently, befides an operation 

* Dy which the earth at the bottom of the fea fhould be con- 

“ Yerted into elevated land, a confolidating power is required, 

« by which the loofé materials fhould be formed into maffes of 

“the moft ‘perfect folidity; and, if this were underftood, 

« we might poflibly become acquainted with the eee that 

« @levated our continents above the level of the waters.” Of 

this confolidating power he treats in’ the fécond part of his 

eflay. 

Bectnninc his fecond part, he reafons thus, p. 225. 

« There are juft two ways by which porous and {pongy bodies 

“ may be confolidated into maffes of a “natural fhape and 

Fs ing a “ regular 

* Hoffm. in Berg. Kalend. 197. Voight. 7. Gerhard, Bergman, Pallas, &c. 
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“ regular ftru€ture; the one congealation from a fluid ftate by 

“ means of cold; the other accretion, and this includes a fepa- 

“ ratory operation ; to produce folidity either way, fluidity muft 

“ be induced, either by heat or by a folvent.” This reafoning 

tacitly fuppofes a fact which we have already feen to be either 

falfe or precarious. The particles which now form the folid parts 

of the globe need not be fuppofed to have originally been either 

fpungy or porous, the interior parts at the depth of a few miles 

might have been originally, as at prefent, a folid mafs. The 

more fuperficial mafles might have been partly diffufed and 

partly diffolved in. the primogenial fluid. The particles, for 

inftance, of which argillaceous flates were formed, -might have 

been originally barely diffufed, as they feem to haye been 

formed by mere fubfidence. ‘“ The {trata formed at the bottom 

“ of the fea are to be confidered as having been confolidated 

“ either. by aqueous folution and cryftallization, or, by the 

‘ effect of heat and fufion; if by. the firft of thefe two ways 

“ the folid ftrata have attained their prefent ftate, there will be 

s 

“ a certain uniformity obfervable_ in the effets; and general 

“ Jaws. by which this operation muft, have been conducted.”, 

Here fubfidence, and precipitation, as part of the general means 

of the formation of ftones in the moift way, fhould not haye 

been omitted. 

As to the uniformity tobe; expected in, the, effects of 

cryftallization, the learned author is certainly too well acquainted, 

with the fubje% not to know that this uniformity is not to 

be expected but when all the circumftances are perfectly fimilar. 

He 
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He muft know that fuperfaturation, a flight contamination 

with certain heterogeneous fubftances, a variation in the 

temperature, a variable degree of agitation, a difference in the 

quantity of the menftruum, or in the time of its difparition, 

befides many other unknown circumftances, daily produce 

different effects in the cryftallization of falts, the bodies in 

which this operation has been moft attended to. 

“ But water (continues he) being the general medium in which 

“ bodies collected at the bottom of the fea are always con- 

“ tained, if thofe mafles of collected matter are to be confolidated 

‘by folution, it muft be ‘by the diffolution of thofe bodies 

* in that water as a menftruum, and by the concretion or 

“ cryftallization of that diffolved matter, that the {paces firft 

“ occupied by water in thofe maffes are afterwards to be filled 

“ with a hard and folid fubftance ; but without fome other power 

€ by which the water contained in thofe cavities and endlefs 

“ labyrinths of the {trata fhould be feparated in proportion 

“as it has performed its tafk, it is inconceivable how thofe 

« maffes, however changed from the ftate, of their firft fub- 

ce fidence, fhould be abfolutely confolidated, without a particle 

*- of fluid water in their compofition.” Abftra€ting from his 

own gratuitous hypothefis, it. is very eafy to fatisfy our author 

on this head; the concreting and confolidating power in moft 

cafes arifes from the mutual attraétion of the component particles 

of ftones to each other; if thefe particles leave any interflices, 

thefe are filled with water which no way obftruéts their folidity 

when the points of contact are numerous; hence the decrepitation 

of 
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of many {pecies of ftones when heated. Many forts of ftones 

are foft while in their ‘ftrata, as fandfones, limeftones, &c. 

but lofe their water and acquire hardnefs by expofure to the 

air. But perhaps the moft effectual means of convincing our 

author that a confolidating power may take place in water, 

is to remind him that in many cafes it does cually.take place. 

Thus mortar made by pouzzolona or terras, is well known 

to harden under water; nay Mr. Smeaton has obferved it to 

throw out under water a ftalactite, which alfo hardens in that 

fituation. Eddy fione, § 181. The calcareous depofits formed 

in certain ‘waters, and which attain a ftony hardnefs, are a 

further proof that immerfion in water does not always obftrua 

the formation of folid mafles. .“ But (adds our author) ‘we 

“ find firata confolidated by various fubftances which water 

“ cannot diffolve ; thus we have water confolidated by calcareous 

{par, a thing perfe@tly diiiinguifhable from the ftaladitical 

concretion of calcareous earth, in confequence of aqueous 

folution; we have ftrata made folid by the formation of 

fluor, a fubftance not foluble, as far as we know, by water ; 

we have flrata confolidated by filiceous earth in a ftate wholly 

different from that in which it was obferved, on certain 

occafions, to have been depofited by water; we have {trata 

confolidated by fulphureous and bituminous fubftances which 

refufe a watery folution; laftly, we have fome confolidated 

by almoft all the various metallic fubftances. If it is by 

means of water that all thefe interftices have been filled 

with thofe materials, water muft be, like fire, an univerfal 

“ folvent, 

“ 

oc 

“ 

ce 

& 

“ 

oe 



[i688 

“ folyent, and we muft change our opinion of its chymical 

* character.” 

Here the difficulties to the fuppofition of an aqueous folution 

are placed in the flrongeft light; yet it muit be owned that 

they partly arife from the author’s own gratuitous fuppofition, 

that ftrata exifted at the bottom of the fea previous to their 

confolidation ; a circumfance which will not te alowed by 

the patrons of the aqueous origin of Rony fubitances,' as we 

have already feen. 

SeconpLy, That water, in certain circumftances, and with 

the addition of certain fubfances, may be admitted as 

a univerfal folvent, fhould not be denied, merely on account 

of our ignorance of thofe circumftances and auxiliary fubs 

ftances. Before the difcovery of the fparry acid, it was not 

known that water, by the aid of that acid, could diflolve 

filiceous bodies, a power which, by this help, it is now known 

to poflcefs; there may be various other menftrua in nature of 

which we are as yet ignorant; it is well known that certain 

proportions of the fimple earths act upon each other as menfirua 

in the dry way, why not alfo in the moift way, if equally 

divided? and what hinders us from. fuppofing that they were 

originally created in that ftate of divifion that would render 

them capable of acting on each other? why fhould we fuppofe 

this habitable earth to arife from the ruins of another anterior 

to it, contrary to reafon and the tenor of the mofaic hiftory? 

What do we gain by that fuppofition? Muft not the origin. 

of 
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of that anterior world, if compofed of materials fimilar to 

thofe of this, be equally accounted for? and muft we fuppofe 

that anterior world deftitute of calcareous earth becaufe it 

was not formed at the bottom of the fea? If it were deftitute 

of that earth, it could not contain plants or animals fimilar 

to ours, as ours effentially require that earth: or muft we allow 

that anterior folid land to have been itfelf alfo formed of the 

ruins of another ftill prior to it, and thus admit a procefs 

in infinitum; an abyfs from which human reafon recoils? 

Into this gulph our author however boldly plunges; towards 

the end of his Effay he tells us, this earth is derived partly from 

one immediately anterior, and partly from another anterior 

to that again. In a word, to make ufe of his own expreflion, 

“ We find no veftige of a beginning.” Then. this fyftem 

of fucceffive worlds muft have been eternal; now fucceflion 

without a beginning is generally allowed to involve a con- 

tradiction, therefore the fyftem that forces us to adopt that 

conclufion muft neceffarily be falfe. Our author was led to 

it by his, and our common ignorance, of the means by which 

ftones of the filiceous clafs were confolidated or diflolved in 

liquid menftruums, but the rules of exact reafoning require 

that, before we deny the general poffibility of producing an 

effe& by any given caufe, we fhould be acquainted with all 

the poffible methods of applying that caufe; if any of them 

be unknown, our conclufion muft be defeétive; more efpecially 

if we have ftrong reafons to fufpeét that fome modes or 

circumftances in the application, that caufe do exift with 

whofe 
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whofe detail we are unacquainted. Now this happens to be 

the cafe with refpect to the folution of earths or ftones of the 

filiceous kind.. Mr. Bergman had already obferved that filiceous 

earth, fufficiently divided, was foluble in all acids *. Mr. 

Klaproth, the worthy fucceflor of the immortal Scheele, 

found it foluble in mere water in the fame ftate of divifion f. 

The great geologift, Mr. Dolomieu, feems to have difcovered, 

by the help of the chymical abilities of Mr. Pelletier, the 

very circumftances on which its folubility depends. Mr. 

Morveau has alfo difcovered another, and a very different method 

of effeGting this folution{t. Mr. Laffone found the furface 

of grit, which had been broken a year before, invefted with 

filiceous cruft nearly as hard as agate, which therefore mutt 

have been newly formed. Hence ftrata might be confolidated 

without fufion §. It were eafy, but needlefs, to accumulate 

more teftimonies of this fact, as other proofs ofifuch production 

will occur in the fequel. Dolomieu obferved the growth of 

fhorls on the Pyrenees |). 

Our author next proceeds to ftate, “ That if it is by means 

“ of heat and fufion that the loofe and porous ftructure of the 

“ ftrata fhall be fuppofed to have been confolidated, then 

“every difficulty which had occurred on the power and agency 
Vou. V. I OF 

* 5 Bergm. 128, in Note. 
+ 3 Berl. Beobacht. 160. 
~ Swed. Abhandl. 1790. 

§ Mem. Paris, 1774. 13 in 8vo. 
|| Surles Ifles Pouces. 249. 
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“ of water is at once removed; the loofe and difcontinuous body 

“ of a ftratum may be clofed by means of /oftnefs and com- 

‘* prefion, the porous ftructure of the materials may be con- 

“ folidated in a fimilar manner by the /w/ion of their fub- 

“ ftance, and foreign matter may be introduced into the open 

“ ftructure of ftrata, in form of /feam or exhalation; confequently 

‘‘ heat is an agent competent for the confolidation of ftrata, 

“ which water alone is not. The examination of nature gives 

countenance to this fuppofition ; confequently, however difficult 

it may appear to have this application of heat, we cannot 

“ from natural appearances fuppofe any other cavfe.” Pages 229, 

230, and 237. He adds “ For the explanation of thofe natural 

appearances which are fo general, no further conditions are 

“ required, than the fuppofition of a fufficient intenfity of fire or 

“ heat, and a fufficient degree of compreflion upon thofe bodies, 

“ which are to be fubjeéts to that violent heat, without 

calcination or change. So far as this fuppofition is not gratuitous, 

“‘ the appearances of nature will be thus explained.” 

Here we have the whole theory of our author; in oppofition 

to which I make bold to fay, 1ft, That the fuppofition of a 

degree of heat under any given compreflion, fufficient for the 

fufion of ftony fubftances in general, without calcination or 

change, is not only gratuitous, but contrary to all that we at pre- 

fent know of the agency of heat. Secondly, That all the appear- 

ances of nature depofe in favour of an aqueous folution or 

diffufion, and a cryftallization, concretion or fubfidence therefrom, 

and againft an igneous {olution or fufion. 

Anp 
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Anp firft, it is gratuitous, not only becaufe it is unnecflary, 

as we have already fhewn, but alfo becaufe it is inconfiftent 

with our author’s own theory. According to him thefe {trata 

which were confolidated by heat were compofed of materials 

graduaily worn from a preceding continent, cafually and 

fucceflively depofited in the fea; where then will he find, and 

how will he fuppofe, to have been formed thofe enormous 

mafles of fulphur, coal, or bitumen neceflary to produce that 

immenfe heat neceflary for the fufion of thofe vaft mountains 

of ftone now exifting? All the coal, fulphur, and bitumen, 

depofited within one quarter of a mile under the furface of 

the earth; if therefore they were, as his hypothefis demands, 

carried off and mixed with the other materials, and not formed 

in vaft and feparate collections, they could never occafion, by 

their combuftion, a heat capable of producing the fmalleft 

effect, much lefs thofe gigantic effects which he requires. 

Again, it is contrary to all we know of the aétion of heat; by this 

we are informed that heat may be produced among hard bodies 

by attrition, and in inflammable bodies by combuftion. To 

produce heat by attrition it is neceflary that the bodies rubbed 

together be fo hard as that their particles fhould not eafily 

be abraded, and alfo that they be perfectly dry; if, therefore, 

the ftrata formed in the bed of the ocean were loofe, porous, 

and {pongy, previous to the production of heat, and alfo inti- 

mately penetrated with water, as our author repeatedly aflerts, 

it is evident, from all we at prefent know, that no degree of 

attrition which they might endure could produce the {malleft 

LW; degree 
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degree of heat. Even if it could produce fome heat, nay an 

intenfe heat, yet a heat productive of fluidity could never be 

the confequence of attrition, for the inftant the bodies fubjected 

to it would acquire the firft degree of emollefcence, the calorific 

power of attrition muft neceflarily ceafe. 

Bur granting to our author (what we have fhewn to be 

inconfiftent with his theory) fuch immenfe mafles of coal, 

fulphur, and bitumen as muft be fuppofed collected together, 

to procure by their inflammation a heat of energy fufficient to 

melt all the ftony fubftances now exifting, I proceed to fhew, 

that, confiftently with the laws of nature hitherto known to us, 

either no inflammation at all could be produced, or at leaft 

none capable of producing the effects required by him. To 

produce inflammation the prefence of vital air is neceflary ; 

to produce an immenfe inflammation of energy fufficient to 

melt ftony fubftances, not only an immenfe collection of fuch- 

air, but of air of the greateft purity, is required. ‘To produce 

an inflammation, capable, if poflible, of melting ftony fub- 

flances without effecting either calcination or any other change 

in them, an immenfe compreflion muft alfo be fuppofed. Now, 

granting to our author a collection of coal, bitumen, &c. 

fufficient to produce -a flame capable of fuch mighty 

effects, where fhall we find air to fupport that flame? neither 

coal nor bitumen produce vital air. But fuppofe this coal or 

bitumen mixed with fubftances capable of giving out that air, 

ftill that air would be fo impure, from the mixture of the 

fixed and mephitic airs arifing from the coal or bitumen, as ta 

be 
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be incapable of forming a heat even equal to that of our common 

furnaces, as Mr. Dolomieu has clearly fhewn to be the cafe 

with refpect to volcanic heat; and again, allowing our author 

air of fufficient purity to effect his purpofes, what fhall prevent 

the water, fuperincumbent on his loofe, fpongy ftrata, and 

prefling. upon them with immeafurable weight, from pene- 

trating through thefe flrata, and extinguifhing this flame, or 

at leaft from prefling down the incombuftible {trata upon the 
inflamed coal, and, by intercepting all communication with 

the air, from immediately fupprefling the flame? What ‘hall 

prevent the air itfelf, rarefied by heat, from efcaping through 

the loofe, and as yet, unconfolidated ftrata? But to favour 
the author ftill further, let us fuppofe the fire to originate in 
caverns formed within the coaly matter itfelf, and let us fuppofe 
fuch vaults (contrary to all probability) capable of fupporting 

the weight not only of a fuperincumbent ocean, but of all the 
{trata fubject to that ocean, which by heat are to be converted 
into fione, the air, thus confined in thefe caverns, either would 
admit of no combuftion at all, if incapable of expanding, or 
would foon be fo diminifhed by the abforbtion of its vital parts, 
as to admit the efcape of fixed air from the fubftances aéted upon 
(which would then be calcined) or fo contaminated by mephitic 
and fixed airs as to be incapable of producing the violent and 
extreme effects required by this hypothefis; then where {hall we 
place the ftrata to be aéted on? if over the coaly vaults, they 
will not be in contaét with the flame; if under or on one fide, 
only their furface can be a€ted on. Thus, on whatever fide 

we: 
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we contemplate this hypothefis, it prefents nothing but incom- } ) 

patibilities with our aétual knowledge of the operation of fire. 

SeconpLy, Our author’s demand, that we admit a degree of 

heat acting with the greateft poffible intenfity, and yet producing 

no change in the fubftances acted upon, is not only gratuitous, 

as he himfelf feems to allow, but incompatible with all phy- 

fical inquiry, and a mere fetito principii. WNo caufe can be traced 

but by its effects, that is, by the changes it has produced; if 

thefe are fuppofed null, all inquiry muft ceafe. To avoid 

this objection, and countenance this fuppofition, our author 

further demands a degree of compreffion under which the action 

of heat could produce no change; but this being another new 

and independent fuppofition, fhould itfelf be proved to be pro- 

bable, or at leaft pofible, which our author neither has done, 

nor, as far as I can fee, can do; and even, with the help of 

this double fuppofition, it cannot be proved that pure calcareous 

earths can at all be melted with or without emitting their fixed air, 

as this fufion has never yet been effected either by concentrated 

folar heat, or by the help of pure air, or by any other contrivance 

of art; and if it could, how could the fhells, with which it 

is in fundry inftances filled, efcape fufion, and remain unblended 

with the common mafs in which they were imbedded? 

Over author will probably reply, that many difficulties alfo 

accompany the fuppofition of an aqueous folution, and this 

I freely confefs. In the adtual conititution of things, both 

phyfical and moral, many inexplicable difficulties occur, but 

mutt 
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mutt we not diftinguifh thofe which efafe our reafon, from thofe 

that formally contradié it? The former may in time be connected 

with our actual knowledge, the latter never. In our prefent 

view of nature all appearances point out a watery folution, 

or diffufion and concretion in that fluid, though the means 

of effeGing this folution are but imperfectly known; but they 

contradié& the idea of an igneous folution, as we fhall at 

prefent prove. 

To reduce the perfpective of the mineral kingdom within the 

bounds of an academical differtation, we muifi neceflarily confine 

it to the general claffes under which minerals are commonly 

arranged, and a few fpecies of each. And firft, as to the cal- 

careous clafs. Stones of this clafs, when perfedtly pure, or nearly 

fo, as fpars and granular;marbles, are abfolutely infufible in 

any degree of heat yet known, as Lavoifier, Geyer, and Ehrman 

have fucceflively fhewn*. On the other hand, the perfect 

eryftallization of the former, and the internal conftitution of 

the latter, confeffedly prove that they were once in a flate of 

perfect folution, and fince they could not be fo in the igneous, 

they muft have been fo to the aqueous fluid; if we fuppofe 

their particles to have been originally in that ftate of divifion 

which actual folution requires, which ftate may as well be 

fuppofed to have been their primordial ftate as any other, 

there will be no difficulty in fuppofing them diffolved or 

fulpended 

* Mem. Paris 1783. Schewed. Abhand. 1784.p.127. Vers. Einer Schmelfkunft, 
Von Ehrman. 3 
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fufpended in an aqueous fluid. As'to the compact limeftones and 

marbles, in which the teftaceous exuvie of marine animals 

abound, it is evident that if thefe ftones were ever melted, thofe 

would, with them, run into one common mafs, as we have 

already faid. Other ftones of this clafs are more impure, 

and mixed with argill and filex in fuch proportion as to be 

vitrifiable in fuch heats as art can eafily produce, yet we never 

find them in that ftate; a circumftance which clearly excludes 

all fufpicion of their ever having been expofed to them. 

Ix the muriatic clafs, we fee fteatites and pott-ftone, which 

in their actual ftate have a foft foapy feel, but harden when 

heated, vitrify in a ftronger heat,’ and acquire a texture and 

hardnefs quite different from thofe they before  pofleffed. 

Steatites often contain 16 per cent. of air and water ; thefe cha- 

racters depofe in favour of an aqueous origin : but ferpentines, 

of which whole mountains often confift, demand this origin 

more loudly ; for they are infufible in all but the moft extreme 

degrees of heat, in which they vitrify and acquire the polifh, 

texture, and luftre of glafs. 

In the argillaceous clafs, we meet with argillaceous flates, 

hornblends, and trapps or bafalts; all of which are ina mode- 

rate heat converted into flags, whofe appearances totally differ 

from that which thefe ftones prefent in their natural ftate ; and 

hence they evidently difclaim an igneous origin. Mica has 

been clearly proved to originate in water by Mr. Nauovarke, 

1 Chy. An. 1786. 

In 
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In the filiceous clafs we have quartz or cryftal in various 

regular forms, which, if fufed at all, muft have been in the 

thinneft fufion, to be enabled to affume thofe-fhapes.s Now 

the ftrongeft heat that art can produce is fearcely capable of 

producing the flighteft emollefcence in pure quartz; how then 

can we aflume that nature, in the moft unfavourable circum- 

ftances, could produce a perfect fufion of that fubftance? 

Volcanos afford the moft intenfe natural heat with which we are 

acquainted ; yet the moft fturdy volcanifts allow it to be infufible 

in thefe. In fact it is frequently found in circumftances in 

which it is impoffible, confiftently with the known laws of 

nature, to attribute its origin to igneous liquefaction; for 

inftance, it is frequently found cryftallized in company with 

calcareous fpar, fluors, lead ores, &c. on ftones of a mixed 

nature, as Petrofilex, Hornblends, &c. Now it is well known 

that though pure quartz or fpars will not melt alone, yet in 

company with ftones of another kind they will readily melt 

and unite into one common mafs; when, therefore, they are 

found in diftiné mafles, clofe by each other, it is evident that 

they were not formed by fufion, but in fome other manner; 

and there is no other than aqueous folution. Of this they bear 

the marks, for they decrepetate for the moft part when heated, 

and become opake from the lofs of their watery particles ; 

though the quantity of thefe involved in their texture be 

exceeding minute. Have not fhells and chalk, and even water, 

been found inclofed in filex*? The impreffion of fhorls has 

Wore /Vs K often 

* 41 Roz. 34. Mem. Dijon 1783 per Camus. 
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often been found on the quartz that inveloped it*. This 

laft muft therefore have been in a foft ftate, while the fhorl 

was ina hard ftate; now this could not happen if the quartz 

were foftened by heat, for fhorl, being infinely more fufible, 

muft have been in a foft ftate alfo, and concrete long after the 

quartz: nay, if we credit Mr. Gerhard and others, cryftal 

has been detected in a foft flate. We have already quoted Mr. 

Laffone as an eye witnefs of the aqueous formation of filiceous 

ftones. I fhall only add, that petrofiliceous and other fufible {tones 

of this clafs have quite a different afpect when they pafs through 

a ftate of fufion from that which they prefent in their natural 

ftate. I alfo pafs over the moffes and other vegetable and 

animal fubftances inclofed in agates, &c. as our author pre- 

tends to account for their prefervation in the midft of the 

moft raging heat by virtue of a compreflion, originating, one 

knows not how, which prevents their combuftion or charring. 

Let us now examine the principal proofs which our author 

adduces in fupport of his fyftem; that from the infolubility 

of calcarequs ftones we have already obviated. 

1ft, “ There are fpecimens of foflil wood which bear the 

“ moft evident marks of having been injected with a flinty 

“ fubftance in fufion. This appears from the wood being pene- 

“ trated partially, fome parts not having been penetrated at all. 

ae > 

* 2 Romé 267 in Note. 1 Chy. Ann. 1786. p. 174. 
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* In the limits of thofe two parts we have the moft convincing 

“ proofs that it had been flint in a fimple fluid ftate, which had 

*« penetrated the wood, and not in a ftate of folution.” Why? 

“ Dbecaufe the flinty fubftance has proceeded to a certain length, 

“ and no further; and there is no partial impregnation 

“ nor gradation of the flintifying operation, as muft have 

“ been the cafe if filiceous matter had been depofited from 

* a folution *.” I own I am at a lofs to perceive the force of 

this argument, and can fee nothing in it but mere aflertion. 

2dly, “ Sulphur is found naturally combined with almoft 
a o all metallic fubftances, which. are then faid to be mineralized. 

“ Now no perfon, {killed in chymiftry, will pretend to fay 

* that may be done by aqueous folution. The combination 

“ of iron and fulphur, for inftance, may eafily be performed 
cay oc by fufion; but, by aqueous folution, this combination is again 
4 o refolved, and forms a vitriol.” That metals may combine 

with fulphur in the moift way is a fact which perhaps was 

but little known when our author wrote ; it is however at prefent 

fufficiently eftablifhed. Water may be ftrongly impregnated 

with hepatic air; the fulphur is precipitated by almoft all metals 

from this water, and in the fubterraneous meanders where they 

meet, being protected from accefs to atmofpheric air, there is 

little danger of the converfion of the fulphurated metals into 

vitriols. That. fulphurated ores may be formed, without the 

help of heat, is incontrovertibly proved by their having been 

K 2 found 

* Page 233, 234. 
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found overlaying the tools of workmen in old galleries of 

mines. See the 3d Letter of Baron Trebra, in his Treatife 

on the Internal Structure of Mountains. 

3dly, “ Several metals have been found native.” May not 

they have been fo originally ? 

4thly, “ Manganefe has been found in a reguline ftate by 

“ Mr. De La Peyrouze, and in fmall grains, as when produced 

“ by fire.” True; but it was mixed with a large quantity of 

iron, which is often found in that form without any fufpicion 

of fufion. A fire capable of melting quartz might furely produce 

it in larger mafles. 

sthly, Spar, quartz, pyrites, and other minerals, are 

“ found varioufly intermixed, cryftallized upon or near each 

* other, and adhering to coal, or mixed with bitumen, &c. 

* circumftances that cannot be explained in the hypothefis of 

* folution in the moift way.” Not exadtly, nor with certainty ; 

which is not wonderful: but they are ftill lefs explicable in 

the hypothefis of dry folution, as muft be apparent from what 

has been already faid. How coal, an infufible fubftance, could 

‘be fpread into {trata by mere heat, is to me incomprehenfible. 

6thly, ‘ Dr. Black found mineral alkali cryftallized, yet 

“ deftitute of water of cryftallization, which could not happen 

* unlefs it were cryftallized by fufion.” What then will our 

author fay of the vaft mafles of this falt which are found with 

their 
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their full portion of water of cryftallization? The author 

refers us to the 71ft volume of the Philofophical Tranfactions 

for an account of Dr. Black’s paper. However, in thofe of 

the Royal Society of London (the only known by that title 

without addition) no fuch paper is to be found. If the alkali 

were fufed, the bodies in its neighbourhood were fufed alfo; 

without fome knowledge of their ftate nothing more can be 

faid ; the cafe is not fairly before us. I make no doubt, however, 

but Dr. Black has examined all circumftances with that {kill 

and accuracy which he is known to poflefs. 

I DECLINE mentioning a few other diffufe objections to the 

aqueous theory, which appear to me to fhew nothing more than 

the difficulty of accurately explaining various circumftauces of 

the mineral kingdom. ‘The only point to be confidered is 

which of the two fyf{tems, the aqueous or the igneous, is, upon 

the whole, leaft exceptionable, and on this head enough has 

been already faid. I cannot however omit noticing, for the 

fake of the difcuffion it leads me to, that the application of our 

author’s fyftem to the formation of granite is peculiarly unhappy. 

This rock is formed of ftones of different degrees of fufibility, 

which, in a heat capable of melting quartz, fhould naturally 

run into each other; it moft frequently contains mica, which, 

when melted, aflumes an appearance very different from the — 

plated ftruture it naturally prefents; and, to crown all, can be 

formed in the moi/? way, but cannot-in the ary: Here I have 

the misfortune of differing with another zealous patron of the 

Igneous Theory, equally fkilled in mineralogy and chymiftry, 

the 
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the learned Dr. Beddoes. In the Philofophical Tranfactions 

for 1791, Page 56, &c. he tells us, that “a mixture of different 

“ earths, with more or lefs metallic matter, in returning from 

“ 4 ftate of fufion to a folid confiftence, may affume, fometimes, 

“ the homogeneous bafaltic, and fometimes the heterogeneous 

“‘ granitic internal ftructure. No fact is more familiar than 

«“ that it depends altogether on the management of the fire, 

“ and the time of cooling, whether a mafs fhall have the uniform 

“ vitreous fracture, or an earthy broken grain arifing from 

“ a confufed cryftallization. The art of making Reaumur’s 

“ porcelain confifls entirely in allowing the black glafs time to 

“ cryftallize by a flow refrigeration, and the very fame mafs, ac- 

“ cording as the heat is conducted, may without any alteration of 

“ its chymical conftitution be fucceflively exhibited any number 

“ of times, as glafs, or as ftony matter with a broken grain. 

«In the flagg of iron furnaces the fame pieces generally ex- 

“ hibits both thefe appearances.” How far the fame mafs in 

fufion is capable of affuming fometimes, the bafaltic - and 

fometimes the granitic, we fhall prefently fee. With refpe& to 

Reaumur’s porcelain, it is certam that the changes of texture, 

mentioned by the learned author, may be produced in it, not 

by a flower or more rapid cryftallization (for in faé there is 

no cryftallization at all) but by the continuance of a higher 

or lower degree of heat. This is evident from the experiments 

of Dr. Lewis and Mr. Delaval. Now the effe& of the higheft 

heat of our furnaces, in this cafe, is to rob the glafs of its faline 

part, as Dr. Lewis well obferved; and hence it is not wonderful 

that the texture fhould be altered, and the mafs at laft become 

loofe 
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loofe and porous. It cannot, therefore, be faid that it retains 

the fame chymical conftitution as. before; the cafe is quite 

different with refpeé&t to glafles formed of earthy fubftances 

without any falt, as I know from my own experience, when 

once they are perfectly vitrified, a fecond fufion makes no 

alteration whatfoever in them, though ever fo flowly cooled. 

Thus, feltfpars, garnets, fhorls and bafalts, being converted into: 

glafs by the heat of a furnace, remain glafs even when ex- 

pofed to the higheft heat producible by art, namely, that arifing 

from the action of pure air; nor will any retardation of their 

cooling produce the fmalleft change. As to the flagg of iron 

furnaces, it is a compound in which the metallic particles, 

being by far the moft abundant, feparate themfelves, during 

fufion, from the earthy. Thefe laft then vitrify, vitrification 

being the effet of the heat to which they are then expofed, 

and not in confequence of their rapid refrigeration; the metallic 

particles, on the contrary, affume the grain that is peculiar to 

them, being incapable of vitrification; hence all analogy with 

bafalt fails, 

Tue Doctor, however fenfible of the difficulty of fuppofing 

that a fubftance once uniformly fufed, as he imagines granite 

to have been, fhould prefent us 2, 3, 4, 5 and 6 feparate 

fubftances, as granites frequently do, further adds, “ That 

*¢ this difficulty does not prefs the igneous more than the oppofite 

“ hypothefis, fince the conftituent parts of granite are cryftals, 

“ the whole mafs muft have once exifted in that ftate of entire 

“ difunion of its particles which is neceflary to cryftallization. 

Now: 
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Now whether fuch a folution has been effected by the repulfive Cal o 

cal o force of fire, or the intervention of water, it is juft as eafy 

“ to conceive heterogeneous earthy cryftals, fhooting from 
a ‘ different points of an uniform liquid, according to the former 

“ fuppofition as the latter.” It is true, by abftract confider- 

ations, we may conceive any thing; but to form juft conceptions 

of the operations of nature we muft take experience, or, where 

this fails us, azalogy, for our guides. Here both lead us to 

conceptions difagreeing totally from the Doctor’s. Experience 

tells us that granites, once perfectly fufed, coalefce in cooling 

into a greenifb white or other coloured gla/s*, fo different from 

bafalt, that the experimenter, from this experiment ‘alone, was 

tempted to conclude that bafalt muft have been preduced in the 

moift way. Analogy fuggefts that as falts of different degrees 

of folubility, in aliquid menftruum, being brought to cryftallize, 

cryftallize feparately, but if fufed in fire never can; fo {tones 

of -different degrees of folubility in a liquid menftruum, being 

brought to cryftallize, fhould cryftallize in feparate concretions. 

Even a priori cryftallization into feparate heterogeneous mafles is 

much more eafily conceived in an aqueous than in the igneous 

fluid. This laf{t occupies no perceptible fpace, and all the particles 

it holds in folution are on that account crouded together, and 

in full conta€t with each other; in proportion as the igneous 

fluid decreafes they lofe that facility of motion that is neceflary 

for the union of the homogeneous parts and regularity of 

arrange- 

* Per Hacquet 1 Crell. Beytr. 35, & Morveau in 1 Buff. Mineralogy p. 1395 

in 8yo. 
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arrangement ; fo that fcarce any thing but a difference of {pecific 
gravity can, while they are in full fufion, produce a feparation. 
While cooling, fuch a feparation cannot poflibly take place, ac- 
cording to our conceptions. On the other hand, if ftony mafles 
be once conceived diffolved in water, this fluid, occupying a 

much greater fpace, will allow them full room to concrete in 
feparate mafles, according to the laws of their various affinities ; 
and this is fo true, that if evaporation be carried toe far, 

they cannot be properly feparated by cryftallization. 

To clofe this controverfy, I fhall only add, that granite, 

recently formed in the moift way, has frequently been found ; 

but no inftance can be produced of its formation by fire. 
Thus a mole, having been conftruéted in the Oder in the year 
1722, 350 feet long, 54 feet in height, 144 feet broad at 
bottom, and 54 feet at the top, its fides only were 
granite, without any other cement than mofs; the middle {pace 
was entirely filled with granite fand. In a fhort time this con- 
creted into a fubftance fo compact as to be impenetrable 
by water *. Mfr. Soulavie difcovered an enormous fiffure in 
a marble rock, filled with granite matter, which muft have been 
in a liquid ftate when the marble was already folid; elfe it 
would have mixed with it, and not have filled, as it was found 
to do, all the finuofities of the calcareous rock Ti. 

* Lafius Hartz. + 1 Soulavie France Merid. 385. 

Vou. V. L 
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A METHOD of PREPARING a SULPHUREOUS 

MEDICINAL WATER. By the Rey» EDWARD 

KENNEY. 

CueEmIsTs differ in opinion concerning the procefs of Read April 6, 

nature in the formation of fulphureous waters. Whilft all Hee 

agree that fulphur by itfelf is not foluble in water, fome con- 

fider fulphureous waters as impregnated by the fumes only 

of fulphur: Others affert that thefe waters contain fulphur 

combined with an alkali; and each party thinks, and poffibly 

juftly, that its opinion refpe@ting particular waters is fupported 

by the analyzation of them. Artificial fulphureous waters have 

often been prepared on the former of thefe principles; and they 

have been prepared on the two principles combined by M. Le 

Roy of Montpellier, who applied a ftrong and continued heat 

to water *mixed with fmall quantities of fulphur and magnefia, 

until the fumes of the fulphur had ftrongly impregnated the 

water. 

L 2 My 
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My method is founded on the fecond.principle. Its fim- 

plicity, and the probability that it is fimilar to that purfued by 

nature in the formation of fome of the moft powerful ful- 

phureous waters, induced me to make trial of it. The fame 

confiderations may poffibly be deemed by gentlemen of the 

medical faculty a recommendation of this artificial medicinal 

water for trial in the courfe of their practice. 

Tue method is this: Mix fulphur and magnefia, in the 

proportion of four drachms of each, with one quart of cold 

water. Care muft be taken that every particle of the fulphur 

and magnefia be made fo wet as that none fhall float. Pour 

this mixture into a veffel in which it may be conveniently 

fhaken feveral times every day during the fpace of three 

weeks. Let it then fettle for two days, and rack off the 

Liquor. This, firft racked off from the fulphur and magnefia, 

will be of the colour of water, and free from any bad fmell. 

If a like quantity of water be poured into the veffel in which 

the magnefia and fulphur remain, and be frequently fhaken, 

it will in a fortnight be found to be as ftrongly impregnated 

as the former; and in like manner may many fucceflive im- 

pregnated liquors be obtained; but they will differ from the 

fir in having a yellow tinge and emitting a fcetid odour. 

However, in their component parts and medicinal properties, 

all thefe impregnated liquors feem to me, from the trials I have 

made of them, perfectly to agree. Thefe liquors almoft inftantly 

change the colour of filver. They are moft effeCtually decom- 

pofed by powdered nutgalls and alum, the atum being added 

a few 
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a few minutes after the nutgall. In this procefs a very copious 

precipitation enfues. 

Frowers of fulphur and magnefia are to be mixed with water 

in the proportion of four drachms of each to a quart of water. 

They fhould previoufly be ground together in a glafs mortar, 

for the purpofe of breaking all the fmall lumps of fulphur 

which would otherwife float on the water. They fhould then 

be gradually wetted with the water, and worked up with it 

by the hand. When fo mixed, as that none of the fulphur 

floats, the whole is to be poured into a clofe veffel, in which 

it may conveniently be fhaken two or three times every day for 

three weeks. After that time it is to fettle for two days, and 

then the liquid to be racked off fine. The fame ingredients 

will impregnate the like quantity of water two or three times, 

te an equal degree of ftrength, in a fpace of time fomewhat 

thorter than the firft. 

N. B. I have not found that the fineft, light, white, 
magnefia, facceeds as well as a darker and heavier fort. 

Tue liquid thus racked off contains in folution what may be 

named a magnefiac liver of fulphur. ; 

SoME powdered nutgalls being mixed with this liquid, and 
afterwards fome alum, the water is by their ftiptic quality 
“rendered incapable of holding the magnefiac liver of fulphur 
in folution: the latter is therefore precipitated, but not de- 
compofed. 

ONE 
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“One ounce of this folution of magnefiac liver of fulphur, 

mixt with a quart of pure water free from any ftiptic or acid 

mixture, makes a medicinal fulphureous water fit for ufe. If 

an acid be added to it, it decompofes the liver of fulphur, 

uniting with the magnefia to form a fal catharticus amarus. 

Fixed air would therefore be an improper addition to this 

medicinal water. ! 

A crown perfon may take of this medicinal water, at firft, 

half a noggin twice in the day; and gradually increafe the 

quantity to three noggins in the day. I have not known it to 

caufe the head-ach in any perfon except myfelf,; and I have 

always been immediately relieved by taking fix grains of camphor 

and fix drops of ether in honey and water. 

I nave had ample experience of the efficacy of this medi- 

cinal water in the cure of thofe diforders which are fometimes 

called the land feurvy, and fometimes faid to proceed from 

impurities of the blood; fuch as eruptions on the head; the 

herpes exedens; a white, dry, fealy fcruf; and thofe various 

infeGtious eruptions which in Scotland are named the fibbens, 

and amongft the common people of this country pafs under a 

variety,of names. 

Tue itch is alfo effectually cured by this water. 

Ir has had remarkably good effects in the few cafes of 

fcrofula in which I have had opportunity of trying it. 

In 
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In every cafe of worms in which I tried it, and they have 

not been few, it has deftroyed them; thofe particularly called 

afcarides. In fome of thofe cafes the patients were in a flate 

of high fever when they took this medicine. This is the 

only cafe in which I give this water whilft fymptoms of fever 

are perceivable, 

I wave alfo found this water to be very fuccefsful in the ‘cure 

of the chronic rheumatifm. 

I wave thus, my dear Sir, noted down the particulars which 

you wifhed me to commit to writing for you, and am 

Your very affectionate, 

Humble Servant, 
é 

EDWARD KENNEY. 

Tue method of preparing the medicinal fulphureous water 

from this ftrongly impregnated liquor is very fimple, being 

as follows, viz. 

Mix one ounce of the impregnated liquor with twelve 
ounces of cold water. 

Tuts 
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‘Tus medicinal water fhould be ufed with caution. — Two 

ounces at a time may be, in general, a proper yak ly * 

perfon to begin: with, 

4 4 : THE ftrongly impregnated liquor, and the medicinal water 

olf prepared from it, may be kept along time unimpaired. 

Moviddy, Cork, Fanuery 28th, 1793. | 
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On th SOLUTION of LEAD b LIME, 

By ROBERT PERCEVAL, MD. MRA. 

In the year 1787 I obferved that the lining of milled lead, Read June 1, 

which covered the infide of a water ciftern, was corroded, in pie 

fome places, fuperficially, in others, quite throughout, fo as to 

fuffer the water to efcape. 

Tue holes were fmall and ragged at their edges, The lead 

was. about one-twelfth of an inch thick. 

Tue plumber, who was employed to repair it, imputed 

the accident to fome mortar which had accidentally fallen 

into the ciftern, and lain on its bottom a confiderable time; 

confidering this circumftance as worthy of fome inveftigation, 

I tried the following experiments with a view of afcertaining 

in what manner the corrofion took place, and particularly of 

determining how far it might be promoted by the conta@ of 

air. 

VoL. V. M THESE 
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THeseE experiments were begun on the 26th of September 

1788. 

Tue following mixtures were then made: 

Ne. 1, 100 grains of lead filings with the fame quantity of lime 

and three ounces of diftilled water—Thefe were put into a 

phial which was carefully corked, fo as to exclude the air. 

Ne. 2.—The fame quantities of lime, lead and water, in a 

bottle, which was left uncorked. A piece of lead wire, one- 

twelfth of an inch diameter, which weighed 30 grains, was 

put into each of thofe bottles. 

N°. 3.—A fimilar piece of lead wire, with about two ounces 

of lime water, was put into a phial, which was corked. The 

phial contained fome air. 

Avcust 24th, 1790. The contents of thefe phials were 

examined. The furface of the wire in N®. 1. appeared bright 

and metallic; its weight was thirty grains exactly: Hepatic 

air, paffed through the liquor, fcarcely produced any tinge. 

The piece of wire in N°. 2. weighed twenty-eight grains; 

this was covered with a whitifh grey fcale, which was {craped 

off before the lead was weighed; the water of the mixture 

had been, at fome time which I could not afcertain, fpilled 

by the fall of the phial; the lime at the bottom of the phial 

appeared flightly cauftic. The wire in N®% 3. was covered with 

a cruft like that in N°. 2; this cruft being feparated, though 

not completely, by bending the wire backwards and forwards, 

the wire weighed twenty-nine grains. 
Avucust 
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Aveust 30th, 1790. The mixture of lime and lead in 

N°. 2, which was now dry, was triturated with one ounce 

of diftilled water, and filtered; the liquor on being expofed 

to air was foon covered with a pellicle like lime water; on 

paffing hepatic air through it, it acquired a flight brownith 

tinge. 

Avcust 6th, 1791. Six hundred grains of lime, and the 

fame quantity of lead, cut fmall, were put into a phial, with 

about five ounces of water; this was fuffered to ftand, corked, 

until the 9th of O@ober 1792; the liquor was then poured off ; 

when filtered it ftruck a flight brownifh colour with hepatic 

air; eight ounces of diftilled water were boiled with the refi- 

duum; the filtered liquor, by evaporation, yielded an extra 

of feven grains; marine acid was added to this extract: the 

folution was not complete; a powder, probably plumbum 

corneum, remaining at the bottom of the veffel, which weighed 

two grains. 

On Auguft 6th, 1791, the fame quantities of lead and lime, 

as in the former experiment, were made into a pafte with 

diftilled water; this was fuffered to dry in the open air, and 

the lime cake, containing lead, was examined on the gth of 

OGober 1792; it was then dry, but during the abovementioned 
interval of fourteen months it had been wetted two or three 
times. When examined it weighed fifteen hundred and ninety 
grains; each fmall particle of lead appeared furrounded with 

a yellowifh ring, which extended to fome diftance in the lime 

M 2 cake ; 
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cake; this cake was powdered and boiled with fix ounces 

meafures of diftilled water for half an hour. The filtered 

liquor ftruck a deep black colour, with hepatic air and folution 

of hepar fulphuris; and depofited a white precipitate on the 

addition of marine acid, and a folution of neutral arfenical 

falt. From the encreafed weight of the cake it appears probable 

that it had attra€ted fixed air from the atmofphere. 

From the foregoing experiments it was inferred that lime 

aéts imperfeétly, perhaps not at all, upon lead, without the affift- 

ance of air to calcine the metal. 

Tue following experiments were made in order to afcertain 

the aétion of lime upon lead, in different ftates of calcination. 

I took ten grains of finely powdered lithrage a, the fame quan- 

tity of calx of lead -precipitated from nitrous acid by volatile 

alcali 6, and the fame weight of minium ¢; to a and 4 were 

added four ounces by meafure of lime water made by boiling lime 

with the pureft diftilled water. The fpecific gravity of this 

lime water at the temperature 60 was 1003; to ¢ were added 

four ounces and a half of the fame lime water. 

THE mixtures were all put into phials which contained them 

exadtly ; to each of thefe ftoppers were carefully adapted, fo 

fo as to exclude the air completely; the phials were placed 

in fand, which, for feveral days together, was heated to one 

hundred degrees. After they had ftood for thirty days, 

during which time they were often fhaken, the liquors 

were filtered, and the powders that remained undiffolved 

were 
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were carefully colle@ed on filtering papers; thefe, with 

the powders upon them, were dried and weighed; the papers 

were then exactly cleared of the powders, and again weighed ; 

by this means the refiduum of a was found to be 7,9 grains; 

of 6. 6,6 grains, and of ¢ 8,3 grains; fo that four ounce 

meafures of pure lime water diffolved of litharge 2,1 grains, 

of calx 3,4 grains, and four ounces and a half of the fame 

liquor diffolved, 1,7 grains of minium. All the filtered liquors 

ftruck a deep black colour with hepatic air, and let fall a white 

precipitate on the addition of marine acid. 

To the produétion of the black precipitate, afforded by hepatic 

air, the prefence of atmofpheric, or rather vital air, appears to 

be neceffary, as may be inferred from the following obfervation : 

Hepatic air was generated in the phial D, 

to the fide of which was adapted the bent 

tube E, whofe extremity, plunged to the 

depth of between two and three inches 

under the furface of the liquors above- 

mentioned, which were feverally put into 

the fmall glafs jar F. The phial being then ftopped, the ftream 
of hepatic air, iffuing through the tube, paffed through a con- 
fiderable part of the liquors and efcaped at their furface ; 
there the black colour firft appeared; the tranfparency of the 
lower parts was not difturbed, unlefs by the fubfidence of the 
precipitate formed at the top. 

Tue fame conclufion is fuggefted by the following obfervation. 
On lifting up the tubulated phial, part of the liquor remained 

fufpended 
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fufpended in the tube; this liquor abforbed hepatic air at its 

upper furface, and therefore mounted in the tube. No dif- 

coloration was perceived until a bubble of atmofpheric air 

rufhed through the liquor to fupply the vacuum in the phial. 

The liquor then immediately became black. 

We know that hepatic air is decompofed by vital air, and 

fulphur is precipitated. May not this fulphur, thus fet at liberty, 

unite with the lead (reduced in part by the inflammable air of 

the elaftic fluid) and thus form a kind of galena in the humid 

way? 

Lime water, added to a folution of fugar of lead, firft pro- 

duces a precipitate, which it afterwards rediffolves: On flanding, 

laminated cryftals of an olive colour are formed. 
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On a NEW KIND of PORTABLE BAROMETER 
fr MEASURING HEIGHTS. By the Rev. 

JAMES ARCHIBALD HAMILTON, D.D. 

M. R. 1A. 

Tue acknowledged conveniency and accuracy of -barometrical 

menfurations have induced thofe who combine with a tafte for 

experimental philofophy, mathematical {kill and a talent for 

calculation, to aim at facilitating this work, by rendering the pro- 

cefs for determining the actual differences of altitudes within all 

poflible limits, from barometrical obfervations made at different 

ftations, fimple and expeditious. 

Tus they have effected by a few general and obvious precepts 

and tables conftruéted on the bafis of a theory deduced from a€tual 

obfervation, and confirmed or amended by accurate and repeated 

trials; thefe helps, added to the variety of improvements made on 

the conftru€tion of the portable barometer, and the excellent 

method 

Read Dec.3, 
1791. 
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methods contrived for its adjuftment and ufe, have enabled 

enterprifing and perfevering men to afcertain faéts with refpeé 

to the heights of mountains, which, though very material to the 

perfecting of geography and many other defirable obje@s in 

natural philofophy, would otherwife in all probability have long 

eluded our refearches, from the infupportable difficulty and fatigue 

that obftruc@t all attempts at geometrical meafurements of this 

kind ; but the inftruments and tables are fufficiently accurate and 

complete to enable the mechanical and expert, who will not be 

debarred by a little neceffary labour of previous adjuftment 

and concommitant attention, from applying both in their prefent 

forms to attain their end. Yet even thefe require fome con- 

fiderable objet to reward their pains, and there are, befides, 

very many to whom a general fe€tion of the country they live in, 

and even the particular altitudes of their own grounds, would be 

both ufeful and defirable; who, neverthelefs, are debarred from 

the enquiry by an apprehenfion that a good deal of nice and 

delicate adjufiment is an almoft infurmountable difficulty in 

unpratifed hands, and that where fo much is required of previous 

ftudy and knowledge, the refults are fo liable to uncertainty as 

not to be perhaps worth the labour of the inveftigation ; admitting 

then that in the hands of a De Luc or a Sauffute the accuracy 

and precifion of the adjuftments of a Ramfden will be done 

ample juftice to, yet. ftill, as we have not every where fuch hands, 

fuch inftruments, or fuch objets as Mountblanc'to employ them | 

on, it. cannot furely be denied that it may be very defirable, even as 

a philofophical amufement, to put within every perfon’s reach the 

bufinefs of making an accurate fection of a whole county, 

province or kingdom, whofe greateft elevations do not exceed 

two 
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two or three thoufand feet above the level of the fea, of marking 

regularly and truly the feveral inequalities of the grounds, and 

of fhewing their actual differences of heighth within a few inches,’ 

by an inftrument of no comparative price, that requires in no 

cafe whatever the fmalleft adjuftment, hardly any previous {kill 

in its application; is liable to fearce any accident or error, and 

is not more cumbrous than a common walking ftaff. 

Ir it fhall appear that fuch an inftrument, within the limits 

affigned, is capable of extreme accuracy, and anfwers equally 

well all the purpofes of the complicated, expenfive and operofe, 

I fhould hope that this improvement would be favourably received 

by the more {fkilful and learned, and afford an incitement to others 

to enter upon an eafy experiment that may lead to many valuable 

difcoveries in the courfe of their refearches. 

I sHALL now proceed to the manner of making and ufing this 

kind of portable barometer, and fhall add fome remarks on the 

peculiar and confiderable advantages of its conftru@tion. It may 

be proper to premife that the principle on which this inftrument 

adts is this; that corkwood is a fubftance, the pores of which 

afford a ready and free paffage to the particles of air, while at 
the fame time they are too {mall to fuffer thofe of quickfilver to 

to efcape, except indeed fome particular and powerful means are 

ufed to force them through its interftices. 

Tue barometer confifts of a tube not much more than thirty 
inches long, an ivory cylinder about two inches in length, 
and upwards of one inch in diameter, open at one end, clofed 

Vou. V. N at 



[ 9& ] 

at the other by a cover that is to be fitted on with a fcrew, fo 

fine and true as to prevent the efcape of any quickfilver when 

the inftrument is put together. 

A sounp, clean and porous cork, of about three-fourths of 

an inch in length, and one in diameter, fhould be very nicely 

fitted to enter with a moderate preffure at the bottom of the 

ivory cylinder, which fhould be turned fo truly throughout 

that the cork may be pufhed up to the extremity of the open, 

where there fhould be left a {mall fhoulder to ftop the farther 

progrefs of the cork, and to retain it in its proper place. When 

the cork is in this fituation it fhould be carefully bored with a 

circular file to receive the end of the glafs tube tightly through 

its axis, fo that the end of the tube may rife beyond it, and 

project about half an inch into the empty part of the cylinder, 

and that the axis of the tube, and of the cylinder, may be exactly 

in the fame right line. 

Tue tube fhould be then carefully filled in the ufual manner, 

and the mercury poured over the end into the ivory cylinder till 

fuch a quantity is admitted as may be fufficient, when the lid 

is fcrewed down tight, to cover the end of the glafs tube in any 

poffible pofition of the inftrument: to wit, when held either 

parallel, oblique, or perpendicular to the horizon, a bored maho- 

gany ftaff with a brafs fcale and vernier, a thermometer cafe, 

and caps of brafs to flide or fcrew on each end, is to be prepared 

to receive the barometer and its attached thermometer, which 

being firmly and carefully introduced and fitted to their places, 

the whole is completed and fit for ufe. 

FIGURE 
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Fos Ge. Bmstalole 

A B reprefents a fection of the barometer longitudinally, 

when put together and ready for ufe. F the ivory cylinder. 

C D the feale, with a vernier that flides fo as to cover the 

operture when the inftrument is put by. E the attached ther- 

mometer in its cafe, G G the brafs caps that fecures the ends. 

Bed, Gy. UU, Roe II. 

A B reprefents a fection of the ivory cylinder with its cork 

C, and its tube T S the furface of the mercury. M the mafs 

of mercury, E E the fhoulders that keep the cork C in its 

place; and F F its bottom that fcrews on tight. 

To ufe the inftrument, you have nothing to do, but taking 

it lightly between the finger and thumb of the right hand near 

D, fig. I. gently turn up the point A, and looking through _ 

oppofite to the light (for the outer cafe is to be cut to give this 

advantage, and alfo for the purpofe of a fcale and vernier 

divifion on each fide) you will obferye the mercury to fink 

gradually and gently to its due ftation; and with your left hand 

following the fubfiding furface of the mercury with the bottoms 

of the vernier flide (which are to be: made exadtly fquare 

and of the fame length) determine their conta with the top of 

the quickfilver when fettled, and finally read off the obfervation, 

N 2 on 
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on one or both fides of the inftrument. Note, for greater 

accuracy this procefs may be repeated two or three times, and 

fhould the feveral obfervations vary, a mean of all may be 

taken. 

Remarks on the Confiruétion and Ufe of the Infirument. 

\ 

Ree Ne ae Re 

On the conftru@ion of this inftrument very little need be faid, 

as it is fo obvioufly fimple and eafily to be apprehended. It 

may not, however, be ufelefs to remark that the author has, 

by the ufe of a variety of thefe inftruments for a number of years, 

fatisfied himfelf and feveral ingenious and philofophical friends, 

that the permeability of cork to air, and at the fame time its 

refiftance to the paffage of mercury, is moft fatisfactorily afcer- 

tained, a point which cannot be too ftrongly infifted on in this 

bufinefs, as the fuccefs of the experiment depends entirely on 

the truth of this fact; in making the inftrument, great care 

fhould be taken to provide found, fmooth, and fpungy corks, 

to fit the round of both tube and cylinder very accurately, and 

to be careful not to force them into their places too tight, which 

would not only endanger breaking the tube, but alfo make the 

rife and fall of the mercury, on inverting the barometer, too 

tedious. It will be alfo requifite, in filling the ciftern, to 

obferve accurately the quantity of mercury that will fuffice to 

keep the end of the tube covered in all pofitions, and at the fame 

time 
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time leave the greateft poffible room for the reception of the 

falling quickfilver. 

Re Ee A Redeye 

On the <Adjufiment of the Infirument. 

Turs Inftrument is adjufted, once for all, at the time of making 

it, in the following manner: 

Measure very exaétly the inner diameter of the ivory cylinder, 

which fhould be turned throughout perfectly true; the infide 

of the cover very fhallow and of the fame dimenfions with the 

reft of the cylinder. You are likewife to meafure the diameter 

of the aperture of the glafs tube, which fhould be alfo chofen 

truly cylindrical and well drawn.  Thefe diameters being known, 

a very eafy calculation will {hew what the correction of the feale 

muft be within any affigned limits; that is to fay, what the 

elevation of a fluid in a cylinder of one inch diameter will be by 

pouring into it the contents of another cylinder of one-tenth of an 

inch in diameter, and three inches or any other given quantity in 

height. There will in the prefent cafe be required another cor- 

rection (viz.) an allowance for the {pace occupied in the cylinder 

by the projecting part of the glafs tube. Thefe calculations being 

made for every particular barometer, its fcale fhould be accom- 

panied 
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panied with a fmall table of corrections for converting the obferved 
differences of altitude into the true to be applied at teading off 
the obfervations. 

Bur as fome perfons may chufe to eonftrué thefe barometers 
who could not rely on theit {kill in making thefe calculations, 
they may find the above corre@tion mechanically, as follows: 
before you put the inftrument together, let the tube exceed the 
required length, perhaps three or four inches: break off three 
inches, and referve them till the barometer is finithed ; apply it 
in its cafe to the fcale, and carefully note the height it ftands at. 

For greater fecurity, let this obfervation be made three or 
four times, then take it out of the cafe or Mounting, and opening 
the cylinder, without lofing any of the mercury, fill your referved 
tube of three inches, and pouring the contents into the cylinder, 
replace all in the mounting. Now obferve the height the 
mercury ftands at; the difference of this and the former height 
gives precifely the effet on the level of the mercury in the 
ciftern, occafioned by the addition of three inches of the contents 
of the tube; and this quantity will ferve as an argument to con- 
ftru& a f{cale of correction for the inftrumenywhich cannot err. 

Ir is to be obferved, that when you have thus attained what 
may be called the error of the fcale, you fhould withdraw the 
mercury poured in, to leave the more room in the ciftern, if 
wanted. 

Example 
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Example of the above Proce/s. 

On conftruéting a barometer, with a cylinder of one inch in 

diameter, I obferve the mercury to ftand at 29, 0. IT open the 

cylinder, and pour in three inches from a piece of the referved tube, 

replacing the whole as before; I obferve that the mercury now 

ftands at 29, 12. It is obvious, from this experiment, that had 

I carried the barometer, previous to this infufion of mercury, 

to an height which would have occafioned the defcent of three 

inches of mercury into the ciftern, that the effe@ would have 

been precifely fimilar, 2. ¢. that the mercury would then ftand 

at 26,12; and of courfe, in eftimating all heights, the interval 

found by this barometer is in the firft inftance to be increafed 

in the proportion of ,o4 of an inch for every inch the mercury 

falls in the tube. It is eafy to apprehend that a table may be 

readily formed to make thefe allowances at fight, as correct as 

can be defired.. 

On the advantage of this adjuftment it is to be obferved, that 

being once found, it remains perfectly free from any poflibility 

of alteration, as neither the form or capacity of the tube or 

ciftern are liable to alter. It faves the trouble of pouring 

mercury in or out of the ciftern,; the inconvenience of leather 

bags, that are conftantly liable to go out of order and wafte the 

mercury; and, befides, gets rid of all the errors of adjuftment, 

arifing either from fri€tion or reading off; which the obferver is 

liable 
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liable to in the ufe of the floating guage, or any other contrivance 

fubftituted in its room, that requires to be adjufted at every 

feparate obfervation. 

RO eM ea Ke oT, 

On the Dimenfions of the Infirument. 

As fimplicity and portablenefs are the great advantages of 

this inftrament, I would recommend the keeping the width 

of the aperture of the tube as much under as poflible, as well 

to prevent accidental breaking from the weight of a thick column 

of mercury, as alfo to leave the more room for the defcending 

mercury in the ciftern. If the diameter of the tube is a full 

tenth of an inch, and that of the ciftern 1, 2, there will be 

ample room to meafure a height of 3000 feet, which is enough 

for any thing intended to be accomplifhed by this inftrument. 

The fhell of the glafs fhould be of ftrong and tough metal, and 

the fealing well annealed, as there is nothing but the gradual 

admiffion of the air through the cork to check the force of the 

mercury againft the top of the barometer on inverting it. It 

is alfo plain that the length of the tube fhould be as little more 

than that of the greateft ufual height of the mercury at the level 

of the fea as poffible, becaufe when the barometer is ufed all 

the fuperfluous mercury that runs down from above the height 

will contraét the neceffary {pace in the ciftern. 

REMARK 
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On the Mercury. 

Tue mercury fhould be perfectly well cleaned ; this is beft done 

by repeatedly wafhing it in a vial with fucceffive frefh waters, 

and when dried pouring it through a pin-hole made in a white 

paper cone. 

Tue mercury may (if required) be boiled in the tube; but 

I apprehend there are fome confiderable objedtions againft this 

mode. 

Rook eM oA OR Re Vs 

On the Thermometers. 

Tue attention to the ftate of the attached thermometer, fo 

neceffary in the ufe of any barometer for meafuring heights, 

is particularly fo in this; as from the fize and material of the 

ciftern or cylinder its dimenfions are liable to poflible changes. 

To obviate this obje@ion the fides of the cylinder fhould be 

made pretty thick and ftrong, as otherwife they might be aéted 

upon in fome degree like Mr. De Luc’s hygrometers, and a 

_ Vor. V. O change 
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change in their dimenfions from expanfion or contra€tion might 

defeat the accuracy of obfervation. It were at all times defirable, 

with every fpecies of barometer, that the feparate obfervations 

fhould as nearly as poffible be made at the fame temperature 

of the annexed thermometer. If this circumftance is attended 

to the fource of errors depending on this caufe will entirely 

vanith. 

ROE VE Seti SR SW 

On carrying and ufing the Barometer. 

Tue only fafe way of carrying this inftrument is with the 

point downwards; the attached thermometer is to be loofe in 

its cafe with a quill fcale, and a bit of cork or cotton within the 

cap for its bulb to reft on; in this way Ihave both on horfeback 

and in carriages conveyed this inftrument fafely for many 

hundred miles. 

From the conftruction it is evident that, if accurately made, 

they will hang truly plumb when inverted and held lightly 

between the fore-finger and thumb. But this obvious advantage 

does not preclude many contrivances which might be thought 

of to hang them in gimmals, or fufpend them in any manner 

that might be thought more advifable. This and a great many 

varieties in the conftruction, which might be adopted without 

interfering with the fimplicity of the principle, I leave at large 

to 

: 
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to the curious, and fhall only add, that from continued and 
cautious experience it is manifeftly certain that thefe barometers 
are as fenfible and fhew the fmalleft changes in the weight of 
the atmofphere as accurately as thofe whofe cifterns are adually 
open, and that I have tried them repeatedly againft fome of the 
ingenious and accurate Mr. Ramfden’s provided with floating 
guages, verniers, &c. and the refults have never varied two inches 
from each other in altitudes of above three hundred feet. 

On Barometrical Menfuration. 

Tue inftruments required for this purpofe are two good 
barometers of a proper and fimilar conftru@tion, with two 
thermometers of Farenheit’s {cale to each, one attached to the 
barometer and covered in its cafe as near the mercury as poffible, 
to determine the aétual heat or cold and the confequent expanfion 
or contraction of the mercury in the inftrument.. The other 
detached for obferving the temperature of the air in the fhade, 
and from thence to deduce the value in length of a column 
thereof equal in height to a given column of mercury in the 
barometrical tube. 

t Ir the heights to be meafured are but fmall, and the 
different ftations acceffible in a fhort interval of time, one ob- 
ferver by going from place to place may determine them with 
fufficient accuracy; but if either the heights or the intervals 
of the ftations in diftance make a confiderable portion of time 

O 2 neceffary 
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neceflary to complete the obfervers, they fhould unqueftionably 

be made by feparate obfervations at the fame inftant of time, to 

be afcertained either by fignals or by a previous comparifom and 

adjuftment of their feveral time-keepers. 

= 

The Things to be done are, 

1ft, To obferve accurately the heights of the mercury in the 

barometer at the refpeCtive places of obfervation, and carefully to 

note the differences. 

2d, To obferve the temperature of the mercury in the barometer, 

by confulting the attached thermometer of each barometer at the 

different places of obfervation. 

3d, To note the temperature of the air, by obferving alfo at 

cach ftation the ftate of the detached thermometer in the fhade. 

Tuese obfervations being carefully made, and the neceflary 

allowances and calculations gone through, the refult will give 

very correctly the difference of the actual height of the two 

Stations. 

Te 
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To equate a given Column of Mercury in the Barometer fo as ta 

afcertain its proportionate Lengih to a Column of 30 Inches with 

a Temperature of 55° of FaRENHEIT’S Scale, 

As the mercury in the barometer expands and contraéts itfelf 

in proportion to the heat and cold of the atmofphere, fo that the 

{pecific gravity of the metal is in faGt different at different times, 

it is evident that the actual height of a column of the atmofphere 

being given, if the temperature of the air as to‘ heat and cold’ 

varies, the length of the rod-of mercury. fupported by fuch a 

given column will be longer or fhorter in proportion to the 

greater or leffer degree of atmofpheric heat. ‘To afcertain there- 

fore the variations in columns of mercury of different lengths, 

arifing from the different temperatures of the atmofphere, fome 

given length and given temperature muft be fixed on, as the 

term or flandard of comparifon. 30 inches of mercury, and 55° 

of Farenheit’s thermometer, have been generally chofen for this 

ftandard, as the one is pretty nearly the mean height of the 

mercury in the barometer at the level of the fea, the other the 

point of the fcale of Farenheit’s thermometer, ufually in thefe 

climates marked temperate. If either ot both of thofe terms vary, 

the obferved length of any column’ muft be equated to reduce it 

to what it would be if the mercury ftood at 30 in a barometer at 

the level of the fea, and the thermometerat 55°. It has been proved,. 

by very exact and repeated experiments, that the barometer, 

ftanding at 3o inches, the expanfion produced in the whole 
column by a change of one degree. of heat in the thermometer, 

is equal to ,00304 of an inch. On this calculation, for a 

variation of 33° of the thermometer above or below 55° you 

mutt 
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muft retrench or add ,1 of an inch from or to the obferved height 

of a column of 30 inches, and on the fame principle it will 

be found that a variation of each degree of the thermometer 

above or below 55° expands or contrats the mercury ,00101333 

of an inch in every column of the length of ten inches. The 

mercury therefore ftanding at 30 inches, the correction for each 

degree of variation of temperature above or below 55° is in the 

proportion of ,1 of an inch to a variation of 33°; call this cor- 

rection C. If the height of the mercury in the barometer alfo 

varies from 30, call the obferved height A, and the correétion 

fought X, then fay 30: A:: C: X, therefore ae=X. To 

abridge thefe calculations a table has been conftruéted on the 

foregoing principles, which fhews in decimals of an inch the 

effet of the expanfion or contraction for each fingle degree of 

the thermometer above or below 55° upon the number of inches 

of ? marked in the firft column. 

Ly | SAT peop bere cea ei, 

Inches of 2 IO ,OO1013 
20 | 002027 
30 003040 
40 004053 
50 5005067 
60 ,006080 
70 3007093 
80 008107 
go 009120 

— 

i lll, — 
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To ufe this table, write out the decimals correfponding to the 

given height of the barometer in inches and decimal parts, 

lowering the places of the decimals for the odd inches and tenths 

above or below 30 inches. Add all together, and multiply the 

fum by the difference in degrees of the attached thermometer 

from 55°. This product applied to the obferved height—or+as 

the temperature of the barometer was-above or below 55°, will 

give the correct height for the mean temperature. Note, this 

correction is to be regulated by the attached thermometer at 

every ftation and obfervation; and is intended with a view to 

afcertain and allow for the actual temperature of the mercury in 

the feveral barometers. 

As the expanfive power of heat and the contraGtion of cold do 

alfo fo affect the atmofphere, that as thefe caufes vary a longer 

or fhorter column of the atmofphere, and of courfe different 

intervals of height, will be indicated at different times by a column 

of mercury of the fame length, and reduced as above to a ftandard 

temperature. 

Ir therefore becomes neceffary to corre the differences of 

heights fhewn by the reduced columns of mercury at the different 

ftations, by a calculation founded on the effects of heat and cold 

on the atmofphere. The argument for this calculation is the mean 

temperature of the atmofphere, obtained by adding together the 
heights of the ‘mercury in the detached thermometers at the dif- 
ferent ftations, and dividing the fum by 2. This mean may be 

called an imaginary temperature. 

TABLE 

eon " 
ea eee | 
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0024. 
5004.8 
0072 

90097 
,O121 
30148 
50170 

,0194 
0218 

CuI AnNPwhbd w 
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As the ratio of the decreafe of denfity in the atmofphere 

is only conformable to the tabular logarithms and Englifh 

meafure in the temperature of 32° nearly of Farenheit’s {fcale, 

table the fecond is calculated to fhew the correction required 

for the rarefaction of each foot of the atmofphere for a fingle 

degree of heat above 32° in decimals of a foot, and may be . 
applied to any number of feet, as for 4444,4 

Example 4000-—————9,72000 
400 397200 
4o 399720 

‘ff od 
4 900097 

From 
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From the preceding obfervations and tables are deduced the 

following rules to determine the actual differences of the heights 

of the places of obfervation. 

Rew) Ree: 1 

Repuce the temperature of the mercury in each barometer 

to the mean temperature at each {tation. 

Bee Wu dent St oi BL 

Repuce the obferved temperatures of the atmofphere at the 

different ftations to the imaginary uniform temperature. 

jag age Dee 2 yeaa 

Serk the common logarithms of cach obferved height, cor- 

reéted by rule I. in inches and tenths, and reject the index. 

Gur off the fitft four figures with a comma, and place the 

logarithms one under the other: The differences of the parts 

of thefe logarithms, preceding the comma, fhew the actual 

differences of the heights of the ftations in Englifh fathoms ; 

and the differences to the right of the comma in decimals of a 

fathom, provided the mean temperature of the atmofphere 

Vou. V. FP (that 
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(that is, the imaginary uniform temperature) be nearly 32°; 
otherwife call this refult the approximate height. Multiply the 

approximate height by 6 to reduce it to feet. 

| PE ORE rol SMT he 

' Seex in the table, for correction of rarefraétion of the atmo- 

{phere, the numbers anfwering to the numbers of feet in the 
approximate height. Multiply the fum of thefe numbers by 
the difference in degrees and decimals of a degree between the 

imaginary uniform temperature and 32°. _ Tf the imaginary 
unform temperature exceed 32°, add this product to the ap- 
proximate height, and the fum will be the a@ual difference 

of the heights of the ftations in Englifh feet. This method 
of inveftigation is deduced froma paper of Dr. Mafkelyne’s, 
founded on the calculation of Mr. De Luc and Sir George 
Shuckburgh; and to make it more practicable and lefs 
complicated the algebraic demonftrations are omitted. If 
General Roy’s calculations of the effeéts of heat and cold 
on the atmofphere and on the mercury be more accurate than 
any former ones, they may be eafily adapted to thefe Sormule, 
and tables calculated from them. 

B: .OceS> Bs Ss (G4 R51. Bh 

THIS communication on the fubjeét of the portable barometer 
‘ was fome time fince fubmitted to the confideration of the learned 

and 

————— 
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and accurate friend whofe valuable correfpondence accompanies 

it; and whatever its intrinfic value may be, the author has no 

doubt that, from its having fuggefted the following curious 

hints and obfervations, it is well worth being offered to the 

notice of the Academy. He is himfelf convinced, by the ex- 

perience of many years, that it will act effectually and well in 

the form he defcribes, which, as being by far the moft fimple, 

he therefore propofes as moft eligible. He muft confefs that in 

making thefe inftruments a confiderable degree of nicety is 

required, to adjuft the cork to the box and tube in fuch a 

manner, as to allow the air a ready accefs to the furface of the 

mercury, and at the fame time completely confine it in its 

box ; and it has often occurred that by comprefling the cork 

too tightly the rife and fall of the mercury have been more 

gradual than were to be wifhed. To remedy this, the author 

thought of, and put in practice, fome contrivances that were 

fully fufficient; but as he thinks none of them fo complete as 

that fuggefted by his correfpondent, he will not increafe the 

length of this paper by inferting any of them. Having made 

numbers of the portable barometers in their fimpleft forms, 

compared their variations with thofe of the very beft open 

barometers, and found them to correfpond exactly; having 

alfo carried them fome thoufands of miles, moftly in a carriage, 

but often on horfeback, without injury to any of them, he is 

inclined to think that, in the improved form, they fhould be 

adopted for general ufe, and may be readily and univerfally 

made upon the plan of a correéted fcale, as fet forth in the 

Pi2 following 
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following letter by his ingenious friend. Should any perfon wifh 

to try the experiment therein mentioned, relative to the abforption _ 

of air by mercury, it will make it ftill more decifive and 

fatisfactory. If after the ciftern is finally clofed, it, and about 

half an inch of the tube immediately adjoining it, be dipped 

in melted wax and fuffered to cool, and this repeated three or 

four times, 

ee 
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A LETTER ¢@o the AUTHOR of the preceding PAPER, 

with REMARKS and HINTS for th FURTHER 

IMPROVEMENT of BAROMETERS, 

By H. HAMILTON, D.D. Dean of Armagh, F.R.S. 

and M.R. I. A. 

Dear SIR, 

I HAVE read the account you fent me of your portable 

barometer, and as you defire my opinion of that inftrument 

I fhall give it very freely. The form and ftructure of your 

barometer is as fimple and convenient as can be. The ivory 

box is fo clofed by a cork, through which the tube paffes, that 

the mercury cannot get out, however the inftrument is placed 

or agitated. But it feems to me that the clofene(s of the cork, 

which is fufficient to prevent the mercury from efcaping, will 

alfo prevent the free communication that ought to be between 

the 

Read Dec. 1, 
1792. 
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the outward air and that in the box. And even fuppofing the 

pores of the cork were at firft fufficiently permeable by air, 

yet they may be in time obftructed by duft, the cork may imbibe 

moifture which will contract or ftop its pores; and, as there is 

no hole to drop in a floating gage, you cannot at any time 

meafure accurately the height of the mercury, or be fure it is 

the fame that it would be were the barometer open. I would 

therefore recommend that, inftead of a cork, the top of your 

box fhould be of ivory, with a hole to drop in a floating gage, 

which is the cafe in all other portable barometers. This hole 

you may occafionally ftop with a peg or {crew, and then the 

inftrument will be fafely portable: or perhaps .it might be 

better to have a cover to fcrew over the top of the box, and 

a hole in it to correfpond with the one in the box. When 

thefe two holes are together the box is open; and it is fhut 

when the holes are removed from each other by turning the 

cover and {crewing it tight to the top of the box, and if there be 

a plate of foft leather between them, it will be fufficient to 

keep in the mercury when the inftrument is agitated by carriage. 

That I might Iet you know whether this {cheme would fucceed 

I have had a barometer made in this form, and find it anfwers 

all the purpofes of an open and of a portable one. The tube is 

not inclofed, like your’s, in a mahogany ftaff, but fitted in a frame 

of the ufual form, There have been various other methods 

propofed for making barometers portable, but all thofe I have 

met with are of a conftruction more complex than is neceflary. 

I have feen one made for the late Doétor Ufsher by Nairne and 

Blount, 
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Blount, in the manner faid to be moft approved of by the 

Royal Society. In this inftrument the box has a leathern bag 

or moveable bottom, which being {crewed up raifes the mercury 

till it fills both the box and the tube; then the hole made 

for admitting the floating gage is ftopped and the inftrument 

becomes portable. Thefe contrivances for keeping the box 

and tube full of mercury feem to have been thought neceflary 

from a miftaken notion, that if air was included in the box 

its elafticity would (when the infirument was fuddenly inclined) 

force the mercury againft the top of the tube fo violently as to 

break it, which has often happened in an open barometer ; but 

this is not the cafe, for I have feen your clofe barometer 

fuddenly inclined, and the included air did not make the 

mercury {trike the top of the tube with any violence. I am 

therefore of opinion that your barometer, if the box was made 

to be occafionally opened or fhut, would have the moft fimple 

and convenient form, and would be lefs liable than any 

other to be put out of order, or to require readjuftment or 

repairs, as I am told Doétor Ufsher’s barometer, now in the 

obfervatory, frequently does. The true altitude of the mercury, 

in a barometer, is the diftance between the furface of the 

mercury in the tube and in the box; when therefore the furface 

in the box is fo large that it will not rife or fall fenfibly, as the 
mercury falls or rifés in the tube, the common {cale, if rightly 

adjufted at firft to the height of the mercury, will continue to 
point out its true height afterwards. This is the cafe in fixed 

barometers, which have ufually very large veflels to hold the 

ftagnant 
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ftagnant mercury. But in thefe portable barometers with 

narrow boxes, though the common fcale be adjufted at firft 

to the true height of the mercury, it will not fhew its true 

height afterwards when the mercury has rifen above, or fallen 

below, that point or divifion of the fcale where it ftood at firft. 

For as the box is narrow, the height of the mercury will vary 

in the box whenever it varies in the tube, and it is the fum 

of thefe two variations that gives the true variation which has 

taken place in the height of the elevated mercury. Now the 

{cale annexed to the tube only fhews one of thefe variations ; 

and therefore when the mercury ftands above or below the 

divifion of the fcale to which its real height was at firft 

adjufted, we cannot tell, by merely infpecting the fcale, how 

many aliquot parts of an inch the height of the mercury has 

varied, or how much it differs from the height it had when it 

fteod at that divifion to which it was adjufted at firft. Con- 

fequently when the mercury departs from that divifion the 

{cale will not fhew its true altitude in inches and aliquot parts 

of an inch. 

To correct this error of the fcale, by which the variations 

in the height of the mercury alway appear lefs than they really 

are, you propofe that tables fhould be formed which may fhew 

what additions ought to be made to each particular variation. 

This however might be done in an eafier way than by tables 

previoufly calculated: For when you have found the pro- 

portion between the furface of the mercury in the box and 

that in the tube, fay as the furface in the box is to the fum of 

the 
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the two furfaces, fo is the apparent variation in the tube to the 

fam of the variations in the tube and box, which gives the 

true variation. © But as applying this correction to all the 

feveral variations in a feries of obfervations would be trouble- 

fome and tedious, I think it would be much better to form, 

at once a fcale which fhould need no correction; and this 

may be done by reducing the common {fcale of inches, that is, 

by making a fcale whofe divifions fhall be lefs than the cor- 

refpondent divifions of the common {cale,. in the fame proportion 

that the apparent variation in the tube of your barometer is 

lefs than the true one; and this proportion is always conftant 

in the fame barometer; for it is that proportion which the 

furface of the mercury in the box bears to the fum of its 

furfaces in box and tube, If this contraéted fcale be annexed 

to the tube of the portable barometer, it is evident that, when 

the mercury has varied through any of the contracted divifions 

of this fcale, it will have varied, at the fame time, through 

the correfponding divifions of the common {fcale annexed to 

the tube of a fixed barometer. Therefore this contracted: 

fcale will always point out the variations and altitudes of the 

mercury truly, or fuch as the common inch-fcale fhews them 

to be at the time in a fixed barometer whofe box is of the 

largeft dimenfions. »To illuftrate this by an example : fuppofe 

that in a portable barometer the furface of the mercury ‘in 

the box is to that in the tube as 49 to 1, then it will be to 

‘ithe fum of ‘the furfaces as 49 to 50; and when the mercury in 

the tube falls through #2 of ,an ‘inch, :it will rife inthe box +, ; 

fo that its true fall, at that time, will-be one inch. If then 

Vou. V. Q. to 
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to this barometer a fcale be adapted in which a line 4% of an 

inch be made to reprefent one inch, when the mercury falls 

through the length of this line its altitude will be really leffened 

by one inch. And thus the divifions of this feale will reprefent 

the true variations and altitudes of the mercury in inches, 

as correctly as the common {cale can do in any large fixed 

barometer. This corre€ted feale is to be divided into aliquot 

parts fimilar to thofe in the common /cale of inches; and to its 

divifions are to be annexed the fame figures or numbers that 

are annexed to the correfponding divifions of the common 

fcale, 

Tue eafieft, and, I believe, the moft accurate method of 

forming a correct fcale for a portable barometer, is this: put 

it up by a fixed barometer, whofe veffel, for the ftagnant 

mercury, is fo large that you may be fure the furface of the 

mercury in it will not rife or fall perceptibly on its rifing or 

falling in the tube; fo that the common fcale, annexed to this 

large barometer, will always point out the true variations and 

altitudes of the mercury in the tube. Mark, at the fame time, 

the points at which the mercury ftands in the tube of each 

barometer. When you find that the mercury in the fixed ba- 

rometer has varied through any given fpace, fuppofe one inch, 

then take accurately the length of the {pace through which it 

has varied at that time in the portable barometer; this 

will be the length of a line which is to reprefent one inch 

in the corre fcale for that portable barometer. That this 

obfervation may be accurate it fhould be repeated often. In this 

way 
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way of making a fcale we avoid the trouble of meafuring 

exadily the diameters of the box and of the tube, and of its orifice 

o: bore, and of finding out from thence what is to be the length 

of our corrected feale. Inftead of this we have only the length 

of one fpace or line to meafure, and this gives the length of our 

feale without any calculation. It is fo convenient to have a 

corre@t feale, fuch as I have mentioned, for a barometer, and 

the method of making one is fo fimple and obvious, that 

we may wonder it has not long fince been known and prac- 

tifed. 

We fee that, according to this fcheme, every portable 

‘barometer muft have a fcale made purpofely for itfelf, and a 

vernier adapted to that feale ; fo that to get fuch a fcale made 

we muft befpeak it, and tell the proportion we would have 

its aliquot parts bear to thofe of the common inch/cale. If it 

be thought that this is any inconvenience, and that it would 

be defirable that all portable barometers fhould ufe one common 

fcale, which might be had ready made with a vernier adapted ; 

this is a thing that may be eafily effected, if it was generally 

agreed what the length of that common fcale fhould be. I would 

therefore propofe, for inftance, that the length of the fcale fhould 

be ;';lefs than the fcale of three inches now in ufe, which would 

be no great diminution. And in this cafe an artificer would 

have a very eafy rule by which he might fo conftrudt his baro- 

meters, that the fcale now propofed fhould anfwer for them 

all. The rule is this, meafure the external diameter of the 

tube you intend to ufe, and the diameter of its orifice or bore ; 

Q 2 ' make 
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make a right-angled triangle, one fide, of which fhall be equal 

to the diameter of the tube, and the other fide feven -times 

the diameter of the bore, the hypotenufe will be the proper 

diameter for the box, fo that the fcale now propofed fhall be 

a correct fcale for that barometer. The reafon of this is plain: 

For in the barometer, thus conftructed, the fquare of the diameter 

of the box is equal to the fquare of the diameter of the tube,’ 

and alfo to 49 times the fquare of the diameter of the bore ; 

therefore (fince circles are as the fquares of their diameters) 

the area of the box is equal to the area occupied by the lower 

end of the glafs tube, and to 49 times the area of the bore 

of the tube. And therefore the annular area in the box, 

occupied by the furface of the mercury, is 49 times the furface 

of the mercury in the tube, confequently it is to the fum of 

thefe two furfaces as 49 to 50, and therefore it follows, from 

what has been faid, that the propofed fcale, whofe length is 

to that of the common fecale as 49 to 50, will be the proper 

corre&t {cale for this barometer. 

Tue foregoing rule, when expreffed in general terms, will 

dire@t us how to conftru& a portable barometer, whofe contracted 

or correct fcale fhall bear any given proportion we pleafe to 

the common fcale of inches. Take two numbers, differing 

by a unit, the leffer of which fhall be to the greater in the 

proportion we intend the contraGted fcale fhall have to the 

common one: then as a unit is to the leffer of thefe numbers, 

fo let the diameter of the bore of the tube be to another line; 

between this line and the diameter of the bore find a mean 

proportional, — 
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proportional, and make it one fide of a right-angled triangle, 

and let the other fide be equal to the diameter of the tube. 

The hypotenufe will be the diameter that the box of the 

barometer ought to have, in order that the propofed fcale may, 

be the proper fcale for it. 

Por TABLE barometers have the advantage of being filled with 

lefs troublesthan’ the common ones ; for when the tube is filled, 

we have nothing more to do than to pour into the box as much 

mercury as we are fure will cover the. orifice of the tube, 

in whatever pofitions the inftrument may be placed, and then 

ferew |the cover on the bottom of the box with a, collar of 

leather to prevent the mercury from getting at the threads of 

the ferew. The upper part of the box, which is folid, ought 

not to be Jlefs than 3:of an inch in length, that it may take 

a fufficient hold of the tube cemented into it. The end of the 

tube fhould go into the cavity of the box fo far as the middle 

of its length, and we ought to pour into the box as much 

mercury as will leave only 4 of an inch in length to be occupied 

by the aic when the barometer. is erect; this fpace will be 

fufficient to aliow the mercury in the tube to fall through ten 

or twelve inches, which will be full enough for meafuring 

the heights of any places to which we ufually have accefs, and 

we may be then fure we have put in as much mercury as will 

cover the orifice. of the tube in any pofition of the inftrument. 

One reafon, I believe, why it was thought neceffary that air 

fhould be excluded from the box of a barometer, while it was 

carried from. one place to another, was, that the mercury would 

be 
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be more apt to imbibe the air into its pores when they were 

agitated together by the carriage. If, on this account, it be 

thought beft to prevent fuch agitation, it may be done more 

eafily than by any of the contrivances I have met with ; for, 

when the gage-hole is ftopped, invert the inftrument, unfcrew 

the bottom of the box, and put in a piece of cork that may 

fill the fpace which was occupied by the air, and the cover 

being {crewed on again will keep all tight... The cork having 

a thread put through it will be eafily removed, and it ought to 

go into the box fo eafily as to let the air pafs out by its fides. 

I have not met with any experiments made to fhew what 

quantity of air mercury will abforb after being well purged 

of air. An experiment for this purpofe.may be conveniently 

and accurately made in the following manner: As foon as 

a portable barometer is filled with mercury, well purged of air, 

let it be hung up along with a thermometer in a cool place, 

where the temperature of the air is not like to vary; and, 

when the mercury has attained the temperature of the place, 

fhut the box of the barometer and mark the height at 

which the mercury then ftands. On this occafion not more 

than ;'5 of an inch in length fhould be left for the air in the 

box. When the barometer has remained in this fituation for 

fome time (during which the mercury in it fhould be now and 

then agitated), if it has imbibed any proportion of the included 

air, fuppofe 5, the air will then have loft +, 

and confequently the column of mercury fuftained will lofe 

> of its height, or will have defcended in the tube about three 

inches. ‘Thus the defcent of the mercury will fhew accurately 

the proportion of the air that has been abforbed. 

of its elafticity, 

As 
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As you have turned my attention to this fubje&, I now fend 

you fuch remarks as have occurred to me ; fome of which may 

poffibly be ufeful to thofe who are employed in barometrical 

obfervations. 
I am, dear Sir, 

Your’s, &c. 

f H. HAMILTON. 
Dublin, February 6th, 1792. 

To the Rev. Doétor F. A. Hamilton. 

P.1OrrbaT as OR alice? oT. 

I rinp the mercury in my portable barometer (now a con- 

fiderable time in ufe) varies as freely, when the cover is fcrewed 

clofe to the top of the box, as it could do in any open barometer ; 

for I never could perceive the leaft alteration in the height 

of the mercury upon opening the hole in the box after it had 

been a long time clofed, fo that the air muft have free accefs 

to the box though it is clofe enough to retain the mercury 

perfe@ly. The fame thing may happen in other clofe barometers, 

and when it does happen it is an advantage, as it faves the 

trouble of turning the cover and bringing together the holes 

in it and the box, whenever we would know the height of the 

mercury. I therefore thought this circumftance worth mentioning. 

This kind of barometer will ferve juft as well at fea as at land, 

and will fupply what has been much wanted; as none of the 

contrivances for a marine barometer have been found to anfwer 

the purpofe fufficiently. 
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What are th MANURES mot advantageoufly applicable 

to the VARIOUS SORTS of SOILS, and what are 

th CAUSES of their BENEFICIAL EFFECT 

in each PARTICULAR INSTANCE. 

TIponEuUS Patri#, sit Uritts Acris. 

Joven. SAT. 14. 

AGRICULTURE is the art of making the earth produce Read Jan. ,, 

the largeft crop of ufeful vegetables at the fmalleft expenfe; , ‘7?" 

it has often been remarked that, amidft the various improvements . 

which moft of the practical arts have derived from the progrefs 

lately made in natural philofophy and chemiftry, none have 

fallen to the fhare of agriculture, but that it remains nearly 

in the fame ftate in which it exifted two thoufand years ago. 

Vou. V. R i I am 



[[ sge2 ] 

I am far from allowing the truth of this obfervation taken in 

its totality; to refute it we need only compare the writings of 

Cato, Columella or Pliny, with many modern Tracts, or ftill 

better, with the modern practice of our beft farmers; it mutt 

be granted, however, that vague and fortuitous experience has 

contributed much more to the prefent flourifhing ftate of this 

art than any general principles deduced from our late acquired 

knowledge, either of the procefs of vegetation, or of the nature 

of foils; but the fkill thus fortuitoufly acquired is neceflarily 

partial, and generally local; the’ very terms’ employed by the 

perfons who moft eminently poffefs it are generally of a vague 

and uncertain fignification. Thus Mr. Young, to whofe labours 

the world is more indebted for the diffufion of agricultural 

knowledge than to any writer who has as yet appeared, remarks 

that in fome parts of England, where hufbandry is fuccefsfully 

practifed, any loofe clay is called marle*; in others marle is 

called chalk +, in others clay is called loam {. Philofophic 

refearches have been made, not yet fufficiently noticed ; much 

information may be derived from Monfieur Du Hamel, and 

much more from the well-direéted experiments of Mr. Tillet §. 

Immenfe ftrides have been made in this career by the illuftrious 

Bergman; Dr. Prieftley’s experiments have thrown a new light 

on this as well as on every other object of natural philofophy. 

Mr, Lavoifier’s new theory explains many circumftances before 

inexplicable ; 

* Firft Eaftern Tour 178. + 2 Bath. Mem. 192. 220. 

t+ 2 Bath. Mem. 137. § Mem, Par. 1772. 
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inexplicable ; difcoveries of great importance have been made 

by Mr. Senebier and Dr. Ingenhouz; even Mr. Young has 

not always confined his attention to the mere practical part, 

but fometimes happily extended it to objects of a more general 

and fpeculative nature; but the fulleft light, perhaps, has 

been thrown on this fubje@t by the late difcoveries of Mr. 

Haffenfraz *. 

Ir the exa@ connetion of effets, with their caufes, has not 

been fo fully and fo extenfively traced in this as in other fub- 

jects, we muft attribute it to the peculiar difficulties of the 

inveftigation ; in other fubjeéts expofed to the joint operation 

of many caufes, the effect of each, fingly and exclufively taken, 

may be particularly examined; the experimentor may work 

in his laboratory with the object always in his view; but the 

fecret procefles of vegetation take place in the dark, expofed 

to the various and indeterminable influences of the atmofphere, 

and require at leaft half a year for their completion; hence the 

difficulty of determining on what peculiar circumftance fuccefs 

or failure depends; the diverfified experience of many years 

can alone afford a rational foundation for folid fpecific. con- 

clufions. It cannot. therefore be expected that new, decifive 

and direét experiments fhould be, laid before the Academy 

within the time prefcribed for anfwering this queftion. The 

refolution, of the firft part muft be deduced from a ftatement 

RL oe of 

* Annales Chymigues, Vol. 13. 14. 
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of facts long eftablifhed by multiplied experience; and that 

of the fecond by the application of more general principles to 

the explanation of thofe facts.—But before we proceed to either 

branch of this queftion the diftin@tions and denominations 

both of foils and manures muft be exadtly fettled and accurately 

defined. 

Cai des gO rR eke 

Of... §)-O, 1, L.6..;, 0nd. M AvN UR E.S 

Ge Ope Por? sor ieee 
2 

Lanp, confidered as the bafis of vegetation, is called /ail. 

Sorts confift of different combinations of two or more of 

the four primitive earths, namely, the calcareous (which I 

fometims call mild calx), magnefia, argill, and the filiceous. 

For a more accurate defcription of thefe I muft refer to books 

of mineralogy, and fhall only remark that by calcareous 

earths are meant chalk, and all ftones that burn to lime; 

they are eafily diftinguifhed by their property of effervefcing 

with acids. 

MAGNESIA 
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MAGNESIA is never found alone ; its diftinguifhing character 

confifts in affording a bitter falt, generally called Epfom {falt, 

when combined with the vitriolic acid. 

ARGILL is that part of clay to which. this owes its property 

of feeling foft and unctuous, and of hardening in fire; it is 

difficultly foluble in acids, and fcarce ever effervefces with them ; 

when combined with the vitriolic acid it forms alum. 

Sriticeous earth is often found in a ftony form, fuch as 

flint or quartz, and ftill more frequently in that of a very fine 

fand, fuch as that whereof glafs is made; it does not effervefce, 

nor is it foluble in any of the common acids. 

To thefe we may add Iron, in that imperfect flate in which 

it exifts when reduced to ruft,; and commonly called calx of 

} rs iron. 

Tue. foils moft frequently met with, and which deferve a 

diftin& confideration, are clay, chalk, fand and gravel, clayey. 

loam, chalkey loam, fandy loam, gravelly loam, ferruginous 

loam, boggy foil, and heathy foil, or mountain, as it is often 

called. 

Cray is of various colours, for we meet with white, grey, 

brownifh red, brownifh black, yellowifh or bluifh clays; it 

feels fmooth and fomewhat unctuous; if moift, it adheres to 

the fingers, and if fufficiently fo it becomes tough and duétile. 

If 
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If dry it adheres more or lefs to the tongue, if thrown into 

water it gradually diffufes itfelf through it, and flowly feparates 

from it. It does not ufually effervefce with acids, unlefs a ftrong 

heat be applied, or that it contains a few calcareous particles or 

magnefia. If heated, it hardens and burns to a brick. 

Ir confifts of argill and fine fand, ufually of the filiceous kind, 

in various proportions, and more or lefs ferruginous. The argill 

forms generally from 20 to 75 per cwt. of the whole mafs, the 

fand and calx of iron the remainder. Thefe are perfectly feparable 

by boiling in ftrong vitriolic acid. 

Cuark, if not very impure, is of a white colour, moderate 

confiftence, and dufty furface, ftains the fingers, adheres flightly 

to the tongue, does not harden when heated, but, on the con- 

trary, in a ftrong heat burns to lime, and lofes about 4 of 

its weight; it effervefces with acids and diffolves almoft entirely 

therein. I fhall alfo add that this folution is not difturbed by 

cauftic volatile alkali, as this circumftance diftinguithes it from 

magnefia—it promotes putrefaction. 

Sanp. By this is meant {mall loofe grains of great hardnefs 

not cohering with water, nor foftened by it; it is generally of 

the filiceous kind, and therefore infoluble in acids. ‘ 

Graver differs from fand chiefly in fize; however, ftones 

of a calcareous nature, when fmall and rounded, are often 

comprehended under that denomination. 

Loam 
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Loam denotes any foil moderately cohefive, thatis, lefs fo than 

clay, and more fo than loofe chalk ; by the author of the body 

of agriculture it is faid to bea clay mixed with fand. Doétor 

Hill defines it an earth compofed of diffimilar particles, hard, 

ftiff, denfe, harfh and rough to the touch, not eafily ductile 

while moift, readily diffufible in water, and compofed of 

fand and a tough vifcid clay. The definition I have given 

feems moft fuited to the different {pecies I fhall now enumerate, 

Cirayey Loam denotes a compound foil, moderately cohefive, 

in which the argillaceous ingredient predominates. Its cohe- 

rence is then greater than that of any other loam, but lefg 

than that of pure clay; the other ingredient is a coarfe fand, 

with or without fmall mixture of the calcareous ingredient. 

It is this which farmers generally call /rong, /tiff, cold and 

heavy loam, in proportion as the clay abounds in it. 

Cuavkey Loam. This term indicates a loam formed of clay, 

coarfe fand and chalk, in which, however, the calcareous 

ingredient or chalk much predominates. It is lefs cohefive 

' than clayey loams. 

Sanpy Loam denotes a loam in which fand predominates; 

it is lefs coherent than either the abovementioned. Sand, partly 

coarfe and partly fine, forms from 80 to go per cent. of this 

compound. 

Gravetiy Loam differs from the laft only in containing 

a larger mixture of coarfe fand or pebbles. This and the two 

laft 



[ 236 3) 

laft are generally called by farmers, ight or hungry foils; par- 

ticularly when they have but little depth. 

Ferruginous Loam, or Till. This is generally of a dark brown, 

or reddifh colour, and much harder than any of the preceding; 

it confifis of clay and calces of iron more or lefs intimately 

mixed ; it may be diftinguifhed not only by its colour, but alfo 

by ‘its fuperior weight; it fometimes effervefces with acids, 

and fometimes not; when it does, much of the irony part may 

be feparated by pouring it, when well dried, into fpirit of 

falt, from which the iron may afterwards be feparated by alkalis 

or chalk. 

Akin. To this are certain vitriolic foils, which, when 

fteeped in water, impart to it the power of reddening fyrup of 

violets. Thefe are generally of a blue colour, but redden when 

heated. 

Boggy Soil, or Boggs, confift chiefly of ligneous roots of de- 

cayed vegetables mixed with earth, moftly argillaceous, and 

fand, and a coaly fubftance derived from decayed vegetables. 

Of boggs there are two forts; the black, which contain a 

a larger proportion of clay and of roots more perfectly decayed, 

with mineral oil; in the red the roots feem lefs perfe@tly decayed, 

and to form the principal part. 

Hearuy Sort is that which is naturally productive of heath. 

SECTION 
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Of Manures. 

Manvre denotes any fubftance or operation by which a foil is 

improved. To improve a foil is to render it capable of producing 

corn, legumens, and the moft ufeful graffes. 

Tue fubftances principally ufed-as manures, are chalk, lime, 

clay, fand, marle, gypfum, athes, ftable dung, mucks, farm-yard 

dung, pounded bones, ‘fea-weed, fweepings of ditches, old ditches. 

Other manures or top-dreflings, as they are employed chiefly to 

promote the growth of vegetables, and not merely with a view 

of improving the foil, I omit. 

Te operations ufed to improve foils, are fallows, draining, 

paring and burning. 

“OF chalk, ‘glays ee fand we have alredity treated. 

Lime, is a Tabhence wihioge ‘external re and~ mode of 

produdtign - are well Known. . At. differs-from., chalk and powdered 

limeftone chiefly by the abfence of fixed air, which is: expelled 

from thefe during. thei calcination. .. This air it greedily re- 

abforbs from the atmofphere, and all other, bodies with which 

it. comes in contad, and_whigh. can furnith it 5, but it. cannot 

Vou. V. Shes unite 
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unite with the air unlefs it is previoufly moiftened. too parts 

quick-lime abforb about 28 of water. It is foluble in about 

700 parts of this fluid. To regain its full portion of air from 

the atmofphere it requires a year or more, if not purpofely 

fpread out; it refifts putrefaQion; but with the affiftance of 

moifture it refolves organic fubftances into a mucus. 

Marte is of three forts, calcareous, argillaceous, and filiceous 

or fandy. All are mixtures of mild calx (% ¢ chalk) with 

clay, in fuch a manner as to fall to pieces by expofure to the 

atmofphere, more or lefs readily. 

Caucareous Marte is that which is moft commonly under- 

ftood by the term Marle without addition. It is generally of 

a yellowifh white, or yellowifh grey colour, rarely ‘brown or 

lead coloured. It is feldom found on the. furface of land, but- 

commonly a few feet under it, and on the fides of hills, or 

rivers that flow through calcareous countries, or under turf in 

boggs—frequently of a loofe texture, fometimes moderately co- 

herent, rarely of a ftoney hardnefs, and hence ‘éalled frone- ‘marle ; 

fometimes of a compact, fometimes of a lamellar texture, often 

fo thin as to be called paper-marle; it often abounds with 

fhells, and then is called _Sell-marle, which is looked upon as 

the beft fort—when in powder it feels dry between the fingers,— 

put in water it quickly falls to pieces or powder, and does not - 

form a vifcid mafs—it chips and moulders by expofure to the 

air and moifture, fooner or later, according to its hardnefs and 

the proportion of” its’ ingredients ; if heated it will ‘not form: a: 

brick, but rather lime; it cfttveftes” with all ‘Acids ; it confi ifts 

‘ of 
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of from 33 to 80 per cent. of mild calx, and from 66 to 20 per 

cent. of clay. 

To find its compofition, pour a few ounces of weak, but 

pure fpirit of nitre or common falt into a florence flafk ; place 

them in a fcale and let them be balanced; then reduce a few 

ounces of dry marle into powder, and let this powder be care- 

fully and gradually thrown into the flafk, until after repeated 

agitation no effervefcence is any longer perceived; let the 

remainder of the powdered marle be then weighed, by which 

the quantity projected will be known; let the balance be then 

reftored; the difference of weight between the quantity pro- 

jeG@ted and that tequifite to rteftore the balance will difcover 

the weight of air loft during the effervefcence ; if the lofs 

amounts to 13 per cwt. of the quantity of marle projected, or 

from 13 to 32 per cwt. the marle effayed is calcareous marle. 

This experiment is decifive when we are affured by the external 

charaGters abovementioned ‘that the fubftance employed is marle 

of any kind; otherwife fome forts of the fparry iron ore may 

be miftaken for marle. The experiments to difcover the argil- 

laceous ingredient, being too difficult for farmers, I omit. The 

refidue left, after folution, being well wafhed, will when duly 

heated, generally harden into a brick. 

ArcitLtacrous MaRLE contains from 68 to 80 per cwt. of 

clay, and confequently from 32 to 20 per cwt. of aerated calx 

its colour is grey, or brown, or reddifh brown, or yellowifh or 

bluith grey—it feels more un@tuous than the former, and adheres 

to the tongue—its hardnefs generally much greater—in water 

S 2 it 
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it falls to pieces, more flowly, and often into fquare pieces— 

it alfo more flowly moulders by expofure to the air and moifture, 

if of a loofe confifence; it hardens when heated, and forms 

an imperfect brick.—It effervefces with fpirit of nitre or com- 

mon falt, but frequently refufes to do fo with vinegar—when 

dried and projected into fpirit of nitre in a florence flafk, with 

the attentions abovementioned, it is found to lofe from 8 

to Io per cwt. of its weight. The undiffolved part, well wafhed, 

will, when duly heated, harden into a brick. 

Srticeous or SANpy Mar tes are thofe whofe clayey part 

contains an excefs of fand, for, if treated with acids in the 

manner abovementioned, the refiduum or clayey part will be 

found to contain above 75 per cwt. of fand—confequently chalk 

and fand are the predominant ingredients. 

Tue colour of this marle is brownifh grey, or lead-coloured— 

generally friable and flakey, but fometimes forms very hard 

lumps,—it does “not readily fall to pieces in water—it chips 

and moulders by expofure to the air and moifture, but flowly— 

it effervefces with acids, but the refiduum after folution will 

not form a brick. 

Limestone Gravet: This is a marle mixed with large lumps 

of limeftone; the marle may be either calcareous or argillaceous, 

but moft commonly the former; the fandy part is alfo commonly 

calcareous. 

GyYPsuM 
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Gypsum is a compound of calcareous earth and vitriolic acid ; 

it forms a diftin@ fpecies of the calcareous genus of foffils, of 

which fpecies there are fix families. 

Tne general charaéter of this fpecies are 

1. Solubility in about 500 times its weight of water, in the 

temperature of 60°. 

2. Precipitability therefrom by all mild alkalis, and alfo by 

cauftic fixed, but not by cauftic volatile alkali. 

3. Ineffervefcence with acids if the gypfum be pure; but fome 

families of this fpecies, being contaminated with mild calx, 

flightly effervefce. 

4. Infolubility, or neatly fo in the nitrous acid, in the ufual 

temperature of the atmofphere. 

5. A fpecific gravity, teaching from 2,16 to 2,31. 

6. A degree of bardnefs, fach as to admit being {craped by 

the nail. 

4. When heated nearly to rednefs it calcines, and if then 

it be flightly fprinkled with water it again concretes and 

hardens. 

8. It promotes putrefaction in a high degree. 
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Or the fix families of this fpecies I fhall defcribe only one, 

namely that which has been moft advantageoufly employed as a 

manure. Defcriptions of the other five fhould be found in 

treatifes of mineralogy. It is called fibrous gypfum. 

Irs colours are grey, yellowifh or reddifh, or filvery white, 

or light red, or brownifh yellow, or ftriped with one or more 

of thefe dark colours. It is compofed of fibres or ftriz either 

ftraight or curved, parallel or converging to a common centre, 

fometimes thick, fometimes fine and fubtile, adhering to each 

other and very brittle—its hardnefs fuch as to admit being 

{craped with the nail—commonly femitranfparent, in fome often 

in a high degree. 

Asues. Sifted coal afhes, thofe of peat, and white turf afhes, 

have been found ufeful. Red turf afhes ufelefs and generally 

hurtful. Wood-afhes have alfo been employed advantageoufly 

in many cafes; they contain either the four primitive earths, 

as Mr. Bergman afferts, or calcareous earth chiefly, according 

to Achard, or calcareous and magnefia, according to D’Arcet. 

They alfo contain fome proportion of phofphorated felenite, 

i. e, calcareous earth united to the phofphoric acid. Almoft all 

contain alfo a {mall and variable proportion of common {alt, 

and Glauber’s falt, and terrene falts, which, when in a fmall dofe, 

all accelerate putrefaction; alfo {mall bits of charcoal. 

Cuarcoat is a fubftance well known; it has frequently and 

fuccefsfully been ufed as a manure. 1ft Young’s Annals, 152, &c. 

Soap 
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SoapsporLers Waste forms an excellent manure for fome 

foils; it contains, by Mr. Ruckert’s Analyfis, 57 per cwt. of. 

mild calx, 11 of magnefia, 6 of argill, and 21 of filex. 

SrasLe Dunc. This is ufed either frefh or putrified; the 

firft is called /ong, the other /hort dung; it abounds in animal 

matter, eafily runs into putrefaction, and when _putrified 

ferves as a leaven to haften the decay of other dead vegetable 

fubftances; its fermentation is promoted by frequent agitation 

and expofure to the air: yet it fhould be covered to prevent 

water from carrying off moft of its important ingredients, or 

‘at leaft the water that imbibes them fhould not be loft. 

Farm-yarp Dune confifts of various vegetables, as ftraw, 

weeds, leaves, fern, &c. impregnated with animal matter; it 

_ferments more flowly. than the former; fhould be piled in heaps, 

and ftirred from time-to—time—Fern putrefies- very flowly— 

the water that iffues from it fhould be preferved. 

Some of thefe manures have been analyzed. - 

Table 
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Hence they fhoud be applied, not indifcriminately, but ac- 

cording to circumftances, to be indicated in the fequel. 

Pounpep bones form alfo a manure much ufed in the neigh- 

bourhood of great towns. They gradually depofite their oily 

part, which contains a large proportion of animal coal which 

is extricated by putrefaction, and phofphorated calx. Hence 

Bone-afh is alfo ufeful. 

Sea-WEED, particularly if mixed with earth, foon putrefies 

and makes a good manure. 

Sweepines or Ditenes abound with putrid matter from de- 

cayed vegetables, and hence form a manure. 

O.p Dircues, expofing a large furface to vegetation, contain, 

when deftroyed, a quantity of decayed vegetables, which putrefy 

and make a good manure; but in this and the former cafe, 

it may be proper to diftinguifh of what foil they are compofed, 

for reafons that will hereafter appear. 

Fattowine is the principal operation by which exhaufted 

lands are reftored to fertility; its ufe feems to me to confift 

in expofing the roots of vegetables to decay, whereby food for 

a frefh growth is prepared; the atmofphere alfo depofites fixed 

air and carbonaceous fubftance on earth long expofed to it. 

DRAINING is an operation equally neceffary and well known, 

on which no more need be faid here. 

VoL. V. T PaRING 
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Parinc and Burnine reduces the roots of vegetables to coal 

and afhes, and thus prepares both a ftimulant and nutriment for 

plants, as will be feen hereafter. 

- 

Cy Hs AP Soe a. 

Of the Food of Plants, and the Compofition of fertile Soils. 

Havine in the preceding chapter explained the nature of 

the different foils known in agriculture, and of the different 

manures whofe general utility has been afcertained by long 

experience, we are now to enquire which of thofe manures are 

moft advantageoufly applicable to each of thofe particular foils, 

and what are the caufes of their beneficial effet in each particular 

inftance. 

To proceed with order in this enquiry, we muft obferve 

that the general effet expected from the application of manure 

is fertility; that is, the moft copious production of corn and 

graffes; and, fince fertility is itfelf the refult of the due admi- 

niftration of the food of thofe vegetables, we mutt firft fee what 

that food is, and of what ingredients a foil ought to be com- 

pofed in order to contain or adminifter it; after which we 

: thall 
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fhall indicate by what manures each particular fort of foil is 

brought into a fertile ftate, which is the beneficial effet expected 

from them, and how in each particular cafe they contribute to 

the due adminiftration of the vegetable food which is the caufe 

of their beneficial effect. 

SB go ek Ope Ne 

Of the Food of Plants. 

To difcover the food of plants, particularly of thofe which 

form the objeét of our prefent inquiry, we muft examine the 

nature and proportion of the fubftances in which they grow, 

and of thofe which they themfelves contain; thus we fhall be 

enabled to fee which of the latter are derived from the former. 

First, All plants (except the fubaqueous) grow in a mixed 

earth moiftened with rain and dew, and expofed to the atmof- 

phere; if this earth be chemically examined it will be found 

to confift of filiceous, calcareous and argillaceous particles, often 

alfo of magnefia, in various proportions, a very confiderable 

quantity of water, and fome fixed air. The moft fertile alfo 

contain a fmall proportion of oil, roots of decayed vegetables, 

a coaly fubfance arifing from putrefaGtion, fome traces of marine 

acid and gypfum*. On the other hand, if vegetables be 

2 analyzed, 

* Home, 15 Mem. D?Agriculture, Par. 1790. Encycloped. Vegetation, p. 277: 
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analyzed, they will be found to contain a large proportion of 

water and charcoal; alfo fat and effential oils, refins, gums, 

and vegetable acids, all of which are reducible to water, pure 

air, inflammable air and charcoal; a fmall proportion of fixed 

alkali is alfo found, fome neutral falts, moft commonly gypfum, 

tartar vitriolate, common falt, and falt of fylvius. In corn, and 

particularly wheat, phofphorated felenite is alfo found. 

Hence we fee that, on the laft analyfis, the only fubftance, 

common to the growing vegetables, and the foils in which they 

grow, are water, coal, different earths, and falts: Thefe, 

therefore, are the true food of vegetables; to them we fhould 

alfo add fixed air, though by reafon of its decompofition it may 

not be diftinétly found in them, or at leaft not diftinguifhable 

from that newly found during their decompo/ition. 

I sHALL now examine the feparate funtions of each of thefe 

ingredients. 

Of Water. 

THE agency of water in the procefs of vegetation has never 

been doubted, though the manner in which it contributes to 

it has not, until of late, been diftin@ly perceived. Door 

Hales has fhewn that in the fummer months a fun-flower, 

weighing three pounds avoirdupoize, and regularly watered 

every day, paffed through it or perfpired 22 ozs. each day, 

that is, nearly 4 its weight. He alfo found that a cabbage 

plant, weighing 1 Ib. 9 ozs. fometimes perfpired 1 lb. 3 ozs. 

but 
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but at a medium about half its weight *. Door Woodward 

found that a fprig of common fpearmint, a plant that thrives 

moft in moift foils, weighing only 28,25 grs. paffed through 

it 3004 grs. in 77 days, between July and O@tber, that is, 

fomewhat more than its own weight each day. He did more, 

for he found that in that fpace of time the plant increafed 

17 grs. in weight, and yet had no other food but pure rain 

water. But he alfo found that it increafed more in weight 

when it lived on fpring-water, and {till more when its food’ 

was Thames water +. From whence we may deduce that 

graffes and corn, during the time of their growth, abforb 

about one half their weight of water each day if the weather 

be favourable. Secondly, That the water they thus pafs nou- 

rifhes them merely as water, without taking any foreign fub- 

ftance into the account; for 3000 grs. of rain-water, in Doctor 

Woodward’s experiment, afforded’ an increafe of 17 grains, 

whereas by Margraaff’s experiments 5760 grs. of that water 

contain only + gr. of earth t. But, Thirdly, It alfo follows,. 

that water contributes ftill more to their nourifhment when 

it conveys to them earthy and faline particles, as fpring and 

Thames waters do. 

THE manner in which pure water contributes to the nou- 

rifhment of plants, befides the fervice it renders them in diftri- 

buting the nutritive parts throughout their whole ftructure, 

and forming, itfelf, a conftituent part of all of them, may be 

underftood from modern experiments. Doctor Ingenhouz and 

Mr. 

* 1 Hales, 9. 10, 15. + 2 Phil. Tranf. Abr. 716. ie Margr. 6. 70- 
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Mr. Senebier have fhewn that the leaves of plants expofed to 

the fun produce pure air; now water has of late been proved 

to contain about 87 per cwt. of pure air, the remainder being 

inflammable air. Water is then decompofed by the affiftance of 

light within the vegetable ; its inflammable part is employed in 

the formation of oils, refins, gums, &c.; its pure air is partly 

applied to the production of vegetable acids, and partly expelled 

as an excrement. 

Many indeed have afferted that water is the fole food of 

vegetables; and among the experiments adduced to prove it, 

that of Van Helmont, quoted by the illuftrious Mr. Boyle*, 

is by far the moft fpecious. He planted a trunk of willow 

weighing 5 lb. in an earthen veffel filled with earth dried in 

an oven, and then moiftened with rain water; this veffel it 

appears he funk in the earth, and watered partly with rain 

water and occafionally with diftilled; after five years he found 

the tree to weigh 169 lb. and the earth in which it was planted, 

being again dried, to have loft only 2 oz. of its former weight, 

though the tree received an increafe amounting to 164 Ib. 

Berore I proceed to the explication of this experiment, I 

muft remark fome circumftances attending it: Firft, that the 

weight of the earth contained in the veffel at the commence- 

ment and at the end of five years could not be exaétly com- 

pared, 

* 2d Shaw’s Boyle, 240. 
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pared, becaufe the fame degrees of deficcation could not be 

exactly afcertained, and becaufe many of the fibrille of the 

roots of the tree muft have remained in the earth after the 

tree was taken out of the veflel, and thefe muft have prevented 

the true lofs of earth from being perceived. Secondly, that the 

earthen veflel muft have frequently abforbed water impreg- 

nated with whatever fubftance it might contain from the fur- 

rounding earth in which it was inferted, for unglazed earthen 

veffels eafily tranfmit moifture, 1ft Hales 5, and Tiller’s Mem. 

Par. 1772, page 298, 304, 8vo. Thirdly, as it appears that the 

pot was funk in the earth and received rain water, it is pro- 

‘bable that diftilled water was feldom ufed. 

Turse circumftances being confidered, it will eafily be made 

to appear that the rain water abforbed by the tree contained 

as much earth as the tree can be fuppofed to contain. 

First, The willow increafed in weight 164 lb. in five years, 

that is, at the rate of 2,7]b. nearly per month, and it being an 

aquatic it cannot be fuppofed to pafs lefs than its own weight of 

water each day during the fix vegetating months. In the firft 

month therefore it abforbed and paffed 5x30=15so0lb. and as each 

pound of rain water contains 4 gr. of earth, 50 grs. of earth 

muft have been depofited in the plant, and allowing no more 

than 50 grains for the depofite of each of the fix months, we 

fhall have sox6=300 for the depofite of the firft year; but at the 

end of the firft year the plant gains an acceffion of 321b. there- 

fore 
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fore on each of the fix fummer months of the fucceeding year 

it paffes x 3730=110lb. of water, and receives a depofite of 

310 grains, and at the end of the fecond year the depofite amounts 

to 2220 grains. At the commencement of the third year the 

tree gaining a farther acceffion of 32 lb. muft weigh 6glb. and pafs 

in each of the fummer months 69x30=270lb. of water, and 

receive a depofite of 690 grains, which multiplied into 6=4140 

grains. At the commencement of the fourth year the tree ftill 

gaining 321b. muft weigh rorlb. and if it paffes rorx3o0 in 

each of the fummer months it muft gain a depofite in each of 

1010 grains of earth, and at the end of the year 6060. At the 

commencement of the fifth year it weighs 133 lb. and gains at 

the end of the fix months 23940 grains of earth. The quanti- 

ties of earth depofited each year exceed 5 lb. avoirdupoife, a 

quantity equal to that which 169 1b. of willow can be fuppofed 

to contain ; for the commiffioners employed to infpe& the fabri- 

cation of falt-petre in France, having examined the quantities of 

afhes afforded by trees of various kinds, found that tooolb. of 

fally, a tree much refembling the willow, afforded 28lb. of athes, 

and confequently 169lb. fhould produce 4,7{. I do not give 

this calculation however as rigoroufly exact; it is certain that if 

the depofite left at the end of every month were exactly taken 

the total would exceed the quantity juft mentioned, but that 

found even by this rude mode fufficiently proves that water 

conveys a portion of earth into vegetables equal to any that the 

experiments hitherto made can prove to exift in them. 

As 

{ 3d Tranf. Royal Irith Acad. 
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As to the coal or carbonaceous principle which this willow 

muft alfo have contained, it is probable that much of it exifted 

in the earth in which the willow grew; fome is contained in 

all moulds or vegetable earth, and as we are not told what fort 

of earth Van Helmont ufed, we may well fuppofe it was good 

vegetable earth, its quantity amounting to 20olb. This principle 

may alfo have been contained in the water, for the pureft rain 

water contains fome oleaginous particles, though in an exceeding 

fmall proportion, as Mr. Margraaf has obfervedt, and all oil con- 

tains coal. Some alfo may have paffed from the furrounding 

vegetable earth through the pores of the earthen veffel. All 

the other experiments, adduced to prove that water is the fole 

food of plants, may be explained in the fame manner. Grains 

of wheat have been made to grow on cotton moiftened with 

water; each produced an ear, but that ear contained but one 

grain*. Here the carbonaceous fubftance was derived from the 

grain and afterwards diffufed and tranfported through the whole 

plant by the water abforbed ; for it muft be obferved that grain, 

like an egg, contains much of the nourifhment of its future off- 

{pring—it is thus that tulips, hyacinths and other plants, expand 

and grow in mere water. 

Tue earth contained in rain-water is united partly with 

the nitrous and marine acids, as Margraaf has fhewn, but far 

the greater part only with fixed air; for the feeble traces of 

the two former acids could not hold in folution the 100 grains 

of earth which he found in 30o0lb. of rain-water. 

Vout. V. U By 

+ ad Marg. 15, go. * ad Young’s Annals, 487. 
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By far the greateft proportion of vegetable fubftances confifts 

of water; according to Mr. Young and Ruckert grafs lofes 

about 4 of its weight on being dried into hay *. Dr. Hales 

found a fun-flower plant, which weighed 48 ounces, to lofe 36 

ounces by drying in the air during thirty days +, and confequently 

to have loft 3 of its weight: even vegetables, to appearance 

thoroughly dry, contain from 2 to 3 of their weight of water t. 

This water is not all in a liquid ftate, but by the lofs of much of 

its {pecific heat is in great meafure folidified. 

Of Coal, or the Carbonic Subftance. 

To Mr. Haffenfraz we owe the difcovery, that coal is an 

effential ingredient in the food of all vegetables; though 

hitherto little attended to, it appears to be one of the primeval 

principles, as antient as the prefent conftitution of our globe: 

for it is found in fixed air, of which it conftitutes above + part ; 

and fixed air exifts in limeftones and other fubftances, which date 

from the firft origin of things. 

Coat not only forms the refiduum of all vegetable fubftances, 

that have undergone a flow and fmothered combutftion, that is, 

to which the free accefs of air has been prevented, but alfo 

of all putrid vegetable and animal bodies ; hence it is found in 

vegetable and animal manures that have undergone putrefaction, 

and 

* 2d Young’s An. 26. 2d. Ruckert 139. 
+ 1ft Hales, 8. 

+ Ruckert 28. Seneb. Encyclop. Vegetation, 52. 
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and is the true bafis of their amelliorating powers; if the water 

that paffes through a putrefying dunghill be examined it will 

be found of a brown colour, and if fubje@ted to evaporation 

the principal part of the refiduum will be found to confift of 

coal *, All foils fteeped in water communicate the fame colour 

to it in proportion to their fertility, and this water being eva- 

porated leaves alfo a coal, as Mr. Haffenfraz and Fourcroy atteft }: 

They alfo obferved that fhavings of wood being left in a moift 

place for nine or ten months began to receive the fermentative 

motion, and being then fpread on land putrefied after fome 

time and proved an excellent manure {. Coal, however, cannot 

produce its beneficial effets but in as much as it ‘is foluble in 

water; the means of rendering it foluble are not as yet well 

afcertained ; neverthelefs it is even now ufed as a manure, and 

with good effe&§. In truth the fertilizing power of putrid, 

animal and vegetable fubftances were fully known even in the 

remoteft ages, but moft fpeculatifts have hitherto attributed 

them to the oleaginous, mucilaginous, or faline particles then 

developed, forgetting that land is fertilized by paring and burning, 

though the oleaginous and mucilaginous . particles are thereby 

confumed or reduced to a coal, and that the quantity of mucilage 

oil or falt in fertile land is fo fmall that it could not contribute 

the roooth part of the weight of any vegetable, whereas coal 

is fupplied not only by the land but alfo by the fixed air com- 

bined with the earths, and alfo by that which is conftantly fet 

loofe by various proceffes, and foon precipitates: by the fuperiority 

of its fpecific gravity, and is then condenfed in, or mechanically 

U 2 abforbed 

* p4 An. Chy. 56. + Ibid. | $ Ibid. § Young’s Atinals. 
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abforbed by foils, or contained in dew. Lands, which contain 

iron in a femicalcined ftate, are thereby enabled to decompofe 

fixed air, the iron, by the help of water, gradually attracting the 

pure air which enters into the compofition of fixed air, as Mr. 

Gadolin has fhewn *, a difcovery which appears to me among 

the moft important of thefe later times; but thefe calces of 

iron may again be reftored to their former ftate by union with 

oleaginous fubftances, as Mr. Beaume has noticed, and this is 

one of the benefits refulting from the application of dung before 

it has fully putrefied +. Hence we may underftand how foils 

become effete and exhaufted, this effect arifing in great meafure 

from the gradual lofs of the carbonic principle depofited by 

vegetable and animal manures, and from them paffing into the 

growing vegetables, and alfo from the lofs of the fixed air con- 

tained in the argillaceous part of the foil, which is decompofed 

by vegetables, and from the calcination of the ferruginous particles 

contained in the foil. I fay in great meafure, becaufe other 

caufes contribute to the diminution of fertility, which fhall pre- 

fently be mentioned. Hence alfo we fee why lands paftured 

remain longer fertile than thofe whofe vegetable crop is carried 

off, as much of the carbonaceous principle is reftored by the ex- 

crements of the pafturing animals - - - - why fome crops exhauft 

more than others, becaufe corn, and particularly wheat, contains 

more of the carbonic principle than graffes, and very little of 

its exuvie are left behind - --- why fallows are of fome ufe, 

as the putrefaction of the roots of weeds and the abforption of 

fixed air by clays, are thereby promoted - --- why vegetables 

thrive 

* aft Chym. Ann. 1791. 53. 
+ The affinities of coal and iron to pure air vary with the temperature. 
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thrive -moft in the vicinity of towns, becaufe the carbonic princi- 

ple is copioufly difperfed by the {moak of the various combuftibles 

confumed in inhabited places—why foot is fo powerful a manure— 

why burning the clods of graffy land contributes fo much to its 

fertility, and then only when the fire is {mothered and coal pro- 

duced, befides many other agricultural phenomena too tedious to 

relate; but I muft not omit that the phofphoric acid is found 

in coal, and this enters into the compofition of many vege- 

tables. 

THE quantity of coal in vegetables is various according to their 

various fpecies, age and degrees of perfection; wood and corn 

contain moft, graffes leaft. Wiegleb found dry beech wood ta 

contain about 4 of its weight of coal*. Weftromb found ¢rifo- 

lium pratenfe, a fort of clover, to contain about +; hence after 

water it is the moft copious ingredient in vegetables. 

Of Earths. 

Tue next moft important ingredient to the nourifhment of 

plants is earth ; and of the different earths the calcareous feems. 

the moft neceffary, as it is contained in rain-water; and, abfo- 

lutely fpeaking, many plants may grow without imbibing any 

other. Mr. Tillet found corn would grow in pounded glafs +; 

Mr. Succow in pounded fluor fpar, or ponderous fpar, or gyp- 

fum {; but Tillet owns it grew very ill; and Haffenfraz, who. 

repeated this experiment, found it fcarcely grow at all when the 

glafs: 

* Uber die alkalis, p. 76. + Mem. par.1772. 301. 8vo, + 1ft 1ft Chym. An, 1784, 
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glafs or fand were contained in pots that had no hole in the 

bottom through which other nutritive matter might be con- 

veyed. It is certain, at leaft from common experience, that 

neither graffes nor corn grow well either in mere clay, fand’ or 

chalk, and that in vegetables that grow moft vigoroufly, and in 

a proper foil, three or four of the fimple earths are found. Mr. 

Bergman, on the other hand, affures us he extracted the four 

earths, the filiceous, argillaceous, calcareous and muriatic, in dif- 

ferent proportions from the different forts of corn*. Mr. 

Ruckert, who has analyzed moft {pecies of corn and graffes, found 

alfo the four above-mentioned earths in various proportions in 

all of them. Of his analyfis I fhall here give a fpecimen, com- 

prehending however the calcareous and muriatic in the fame 

column, as this laft fcarcely deferves particular notice: 

One hundred parts of 

The lixiviated ae contained of - Silex. Calx. Argill. 

of Wheat - - - 48parts 37 15 

Oats = - - 68 26 6 

Barley - - - 69 16 15 

Bere’ = ad - 65 25 10 

Rye - - - - 63 21 16 

Potatoes - * - 4 66'_ 30 

Red Clover - - - 37 33 30 

Mr. 

* 5 Bergman, 94) 98. Schocffer Worles, fec. 172. 
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Mr. Ruckert is perfuaded that earth and water in proper 

proportions form the fole nutriment of plants; but Mr, Giobert 

has clearly {hewn the contrary, for having mixed pure earth of 

alum, filex, calcareous earth and magnefia in various propor- 

tions, and moiftened them with water, he found that no grain 

would grow in them; but when they were moiftened with water 

from a dunghill corn grew in them profperoufly *. Hence the 

neceflity of the carbonic principle is apparent. 

Tue abfolute quantity, of earth in vegetables is very {mall. 

Dr. Watfon informs us that 106 avoirdupoife pound = 1696 ozs. 

of oak, being carefully burned, left but 19 0zs. of afhes, and from 

thefe we muft deduct 1,5 for falt, then the earthy part amounts 

only to 17,5, that is, little more than one per cwt. The come 

miffioners appointed to infpe@ the faltpetre manufactory found 

nearly the fame refult, namely 1,2 per cwt. in beech 0,453, and 

in fir only 0,003. Hence we need not wonder at trees growing 

among rocks where fcarce any earth is to be feen; but in the 

ftalks of Turkey wheat or maize they found 7 per cwt. of earth, 

in fun-flower plant 3,7+; fo that, upon the whole, weeds and 

culmiferous plants contain more earth than trees do. Mr. 

Weftromb found ¢rifolium pratenfe to contain about 4,7 per cwt. 

of earth, of which 2 per cwt. was mild calx, nearly 2 more filex, 

9,7 argill, together with a fmall proportion of i ray iron, 

calx of iron and manganefe }. 

SINCE. 

* Encyclop. Vegetation, 2°74. f See 3 Tranf. Royal Irifh Academy. 

$ ft Chy. An, 1787. 
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Since plants derive fome proportion of earth from the foil 

on which they grow we cannot be furprifed that thefe foils 

fhould at length be exhaufted by crops that are carried off, fuch 

as thofe of corn and hay, particularly the former; even lands 

paftured muft at laft be exhaufted, as the excrements of animals 

do not reftore the exa& quantity that the animals have confumed ; 

and hence the utility of mucks, as the reftoration is performed 

by more animals than have been employed in the confumption. 

Hence alfo a fucceffion of different crops injures land lefs than 

a fucceffion of crops of the fame kind, as different proportions 

of the different earths are taken up by the different vegetables. 

Finally, we may hence derive the utility of marling land, as the 

deficient earths are thereby replaced. This fubjeét admits of 

more precifion than has been hitherto imagined, and may even 

be fubjected to calculation. The abfolute quantity and rela- 

tive proportions of the various earths in an acre of land may 

be determined, fo may that in the crops of different vegetables, 

and by comparing both, the time alfo may be found in which 

the land muft be exhaufted, unlefs renovated by various manures ; 

thus the neceffity of marling, the kind of marle or other ma- 

nures, and the quantity neceffary to an acre of land may be very 

nearly afcertained. 

EarTus cannot enter into plants but in a ftate of folution, or 

at leaft only when fufpended in water in a ftate of divifion as 

minute as if they had been really diffolved. That filiceous earth 

may be. fufpended in fuch a ftate of divifion appears from various 

experiments, particularly thofe of Mr. Bergman, who found it 

thus diffufed in the pureft waters of Upfal ; and it is equally cer- 

tain 
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tain that it enters copioufly into vegetables. Both his experi- 

ments, and efpecially thofe of Mr. Macie, eftablifh this point 

beyond contradiction*. Argillaceous earth. may alfo be fo finely 

diffufed as to pafs through the beft filters, fo alfo may calx, as 

appears from the quantity Margraaf found in the pureft rain 

water. This earth is even foluble by means of an excefs of 

fixed air in about 1500 times its weight of water. It may alfo 

be and moft frequently is converted into gypfum by the vitriolic 

acid which moft clays contain, as Mr. Morveau has fhewnf, and 

then it is foluble in 500 times its weight of water. 

VEGETABLES not only require food, but alfo that this food be 

duly adminiftered to them; a furfeit is as fatal to them as abfo- 

lute privation. Doctor Hales obferved that a young pear-tree, 

whofe roots were fet in water, abforbed a fmaller quantity of it 

every day, the fap veffels being faturated and clogged by it ; and 

Mr. Miller found that too much water rotted the young fibres of 

the roots as faft as they pufhed out}. Saturated folutions of 

dung appeared to Mr. Du Hamel equally hurtful §. Now the 

prefervation and due adminiftration of this liquid food is effected 

by due proportions of the fimple earths and their loofe or con- 

denfed ftate. Their fituation in other refpects being the fame, 

thofe that abound in the argillaceous principle are the moft reten- 

tive of water: thofe that abound in the coarfe filiceous, leaft— 

the calcareous being intermediate between both; various fpecies 

Vou. V. x . ‘of 

* Phil. Tranf. 1791. ¢ 1ft Eneycloped. Chymic. 123. 

+ if Hales, 17. § Mem. Par. 1748. 



E363. 

of vegetables requiring various quantities of water and other 

food; hence it is that every fort of foil bears vegetables pecu- 

liarly adapted to it, while others do not grow at all or but ill in 

it. By the experiments of Mr. Bergman we find that 

Argill takes up 2, 5 times its weight of water when faturated fo 

\ as to let none drop. 

Magnefia - 1,05 

Chalk - 0, 5 

Siliceous fand 0,25 

Fixed Air. 

Tuat plants do not thrive, but moft frequently perifh, when 

furrounded by an atmofphere of fixed air, has long been ob- 

ferved by that great explorer of the moft hidden proceffes of 

nature, Doétor Prieftley ; but that fixed air imbibed by the roots 

is favourable: to their growth feems well eftablifhed by the expe- 

riments of Doétor Perceval of Manchefter, and fully confirmed 

by thofe of Mr. Ruckert. This laft-mentioned philofopher planted 

two beans in pots of equal dimenfions filled with garden 

mould. The one was watered almoft daily with diftilled, the 

other with water impregnated with fixed air in the proportion of 

% cubic inch to an ounce of water; both were expofed to all 

the influences of the atmofphere except rain. The bean treated 

with aerated water appeared over ground nine days fooner than 

that moiftened with diftilled water, and produced 25 beans, 

whereas 
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whereas the other pot produced only 15, ‘The fame experiment 

was madé on ftock july-flowers and other plants with equal 

faccefs ¥. ‘Thei manner in which fixed air acts in promoting 

vegetation feems well explained by Mr. Senebier: he firtt dif-' 

covered that freth leaves expofed to the fun in fpring-water, 

or water flightly impregnated with fixed air, always produce 

pure air as long as this impregnation lafts; but as foon as it is 

exhaufted, or if the leaves be placed in water out of which this 

air has been expelled by boiling, they no longer afford pure 

air}; from whence he infers that fixed air is decompofed, its 

carbonic principle retained by the plant, and its pure air expelled. 

It appears to me alfo, by acting as a ftimulant, to help the 

decompofition of water. Mr. Haffenfraz, indeed, denies its 

decompofition, but his arguments do: not appear to me con- 

clufive, for reafons too tedious and technical to mention here. 

The vitriolic acid contained in various clays brought into multi- 

plied contaé&t with calcareous eatth by the agitation of foils in 

agricultural operations, and the motion of the roots, gradually 

fets loofe the fixed air contained in this laft mentioned earth ; 

that portion alfo of this earth, which is by water introduced 

into the plant, is decompofed, and its air fet loofe by the vegetable 

acids of the plant. 

Of Saline. Subftances.; 

Sautne fubftances (gypfum and phofphorated calx excepted) 

feem to ferve vegetables‘ as they do animals, rather as a conat- 

X:2 mentum, 

* ad Chy. An. 1788, 399- + Sur Vinfluence de la Lumiere & 41 Rofier, 206. 
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mentum, or promoter of digeftion, than as a pabulum. This idea 

is fuggefted by the fmallnefs of their quantity, and the offices 

they are known to perform. Their quantity is always fmaller 

than that of earth, and this we have already feen to be ex- 

ceeding fmall. 

Thus one thoufand pound of Ib. 

Oak gives of faline matter only - PAS 

Elm ; = 3:9 

* Beech e - ‘: 1,27 

Fir - - 0,45 

Vine branches - - 535 

Fern - = 4,25 

+ Stalks of Turkey wheat - - 1755 

Wormwood - - 735 

Fumitory - - 795 

Trifolium pratenfe - - 0,78 

Vetches * - 7 = 2755 

Beans with their ftalks * - 20, 

In all the experiments hitherto made the proportion of faline 

matter to the earthy has been found {malleft in woods. In 

other 

* 3 Ruck. 49. 
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other plants generally as 1 to 1,3, 1,5, or 2; however, Mr. 

Ruckert has marked fome exceptions, which I fhall mention as 

worthy of notice. 

Proportion of Saline Subftances to the Earthy. 

In Hemp - mee ras et tO Se 

Flax - - 1 to 2,7 nearly. 

Parfnips - - 1,1 to F. 

Potatoes - = 4OP 14 

Turnips ei = iI 00.2539 

_ Wheat - - 1 ‘to 3. 

Rye - - 1 to 8 

Oats - - 1 to 8 

THESE proportions have fome analogy with the quantity and 

fort of manure proper to be employed in the cultivation of 

thefe plants and the fucceffion of crops. But I fhall enter no 

farther into this fubje@, a3 it would’ lead me too far from the 

prefent obje& of enquiry.. 

Tue falts generally extra@ed from the afhes of vegetables 

are tartar vitriolate, Glauber’s falt, common falt, falt of fylvius,, 

gypfum, phofphorated calx, and fixed alkalis.. 

ALKALIS 
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Axkaxts feem to be the produé of the vegetable procefs, for 

either none or fcarce any is found in the foils, or in rain-water, 
while in the vegetable they are moft probably neutralized, partly by 

vegetable acids which are decompofed in the procefs of com- 

buftion, and partly by the vitriolic and marine acids. Weftromb 

found tartar vitriolate and digeftive falts in the juices of trifolium. 

Grrsum probably exifts in greater quantity in plants than it 

appears to amount to after combuftion and lixiviation; + much 

of it muft be decompofed during combuftion, and ftill more 

during lixiviation, by the alkalis exifting in the folution. Thus 

the apparent quantity of tartar vitriolate is increafed. 

PuospHORATED CaLx is found in greateft quantity in wheat. 

where it contributes to the formation of the animal gluten. 

Hence in rainy years the quantity of-gluten in wheat has been 

obferved to be fmaller*. Hence the excellence of bone-afhes 

as a manure for wheat, and hence wheat fucceeds beft after 

clover if the clover be fed off, but not if it be mowed +, as 

much of the phofphoric acid is communicated by the dung 

of. animals. 

Tue chief ufe of tartar vitriolate feems to be, that it promotes 

the decompofition of water, as Mr. Senebier has obferved t. 

* 2d Witwer’s Differtations, 103. 

+ ad Young’s Annals, 36, 37: 

t Sur Ja Lumiere, p. 130.5 | 

SECTION 
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Of the Conftitution of fertile Soils, and the Method of ¢ftimating 

their Fertility. 

Tue moft fertile foil is that which contains the greateft quan- 

tity of the food of thofe vegetables that nourifh men and ufeful 

animals, and adminifters it tothem with due ceconomy. 

Tue firft, effential requifite therefore to a fruitful foil is, that 

it contain a fufficient quantity of the three or four fimple earths 

abovementioned, and of the foluble carbonaceous principle. ‘The 

other requifites are, that the proportion of each, and general 

texture of the foil, be fuch as to enable it to admit and retain 

as much water as is neceffary to vegetation, and no more. 

Now we have. already feen that the retentive powers of 

moifture are very different in the fimple earths: therefore the 

proportions in which the fertility of a foil requires them to be 

mixed muft be different in climates and countries that differ 

confiderably in moifture; in the drier they muft be fuch as are 

moft retentive, in the mozffer fuch as fuffer it to pafs or evaporate 

more eafily. 

Tue fame remark extends to fituation. -Lands on a plain 

fhould be fo conftituted as to be lefs retentive of water than thofe 

fituated on a declivity, as is very evident. 

So, 
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So lands that have a retentive or impermeable fubfoil fhould 

be differently conftituted from thofe that have one lefs retentive 

or more permeable. The time of the year in which rain moft 

abundantly falls may alfo be worthy of notice. 

Tuese circumftances muft undoubtediy modify the conclufions 

that may be drawn from the experiments I fhall now relate. 

Analyfis of a fertile Soil in a very rainy Climate. 

Mr. Griozert has communicated to the public the analyfis 

of a fertile foil in the vicinity of Turin, where it rains yearly 

above 40 inches on the fquare foot. He found 1b. of it to con- 

tain from 20 to 30 grains of extraétive matter which flamed 

and burned, and therefore was a coal foluble in water; 26 lb. 

of it contained 1808 grains of water. The fimple earths were in 

the following proportion per cwt *. 

Silex, from — 74 to” 79 

Argill — — 9 — 14 

Calkx — _ 5 — 12 

Hence the pound fhould contain 4, 

grs. 

Carbonic matter — — 25 

Water — _- — 70 
Silex, 

* Encyclop. Vegetation, 276. 
+ The Turin medicinal pound is divided like the Troy, and contains the fame num- 

ber of grains. 
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Silex, from 4362 to 4475 

Argill — 5°99 — 793 

Calx — 283 — 679 

He alfo found it to contain a great deal of air (about 19 grains) 

of which + was fixed, and the remainder heavy inflammable air; 

but no volatile alkali. 

Tue weight of a cubic foot of this foil does not appear, nor 

is its fpecific gravity given; hence neither its texture, nor the 

quantity of each ingredient, can be dire€tly afcertained; yet from 

the neceflity of its being in fome degree open, and the weights 

of good foil found by Mr. Fabroni *, I conclude its fpecific 

gravity cannot exceed 1,58; then a cubic foot of it fhould weigh 

about r2olb. troy, or 100 avoirdupois. 

In _lefs fertile foils Mr. Giobert found the proportions of 

Silex from 48 to 80 

Argill — 7 — 22 

Calx — 6—11 

Hence the troy pound contained of 

Silex from 2716 to 4528 

Argill — 396 — 1245 

Calk — 339 — 622 ; 

allowing 100 grains for moifture, as either the calx or argill exceeds 
the proportions in more fertile lands. 

Vou. V. Y THE 

* 8 Young’s Annals, 174. 
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Tue fpecific gravity of thefe foils is not given, but it probably 

exceeds or falls fhort of that of the more fertile foils. 

In Barren Soils. 

The proportions of Silex from 42 to 88 

Argil — 20 — 30 

Calx — 4-— 20 

Hence the troy pound contained, allowing for water 120 grains,, 

Silex from 2368 to 4963 

Argil — 1128 — 1692 

Calx — 225 — 620 

Tue fpecific gravity of thefe foils is not given, but it pro- 

bably is either much above or much below that of the former, 

as they are either too clofe or too open. Mr. Fabroni found that 

of barren fandy land 2,21. 

Nore alfo, that if the proportion of water be different from 

that here fuppofed, the contents of the troy pound will alfo be 

different, but may eafily be rectified. 

Analyfis of a fertile Soil, where the fall of Rain is 24 Inches. 

Mr. BercMan found that a fertile foil, fituated on a plain, 

where the yearly fall of rain amounts to 15 Swedifh (that is 23,9 

Englifh inches) contained four parts clay, three of filiceous fand, 

two 
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caveat 

two of calcareous earth, and one of magnefia (in all ten parts), 

but the laft not being of abfolute neceflity, may be annexed to 

the calcareous. 

THE compofition of the clay he does not exprefsly mention, 

but we may fuppofe it fuch as moft frequently occurs, contain- 

ing 66 per cwt. of fine filiceous fand and 34 of of mere argill, 

confequently 0,40 of it contain nearly 14 of mere - argill, and 0,26 

of fine filiceous fand. 

Tue filiceous fand, mentioned by Mr. Bergman, is what we 

call gravel (confifting of ftone from the fize of a pea, or lefs, 

to that of a nut) and thus he himfelf explains it *; this amounts 

to 30 per cwt. 

Hence we may ftate the proportions thus: 

Coarfe Silex - - 30 

Finer — - = 26 
—— 56 parts 

Argill — = = 14. 

Calx —_— - = 30 

Tue ufe of the gravel is to keep the foil open and loofe, 

a circumftance abfolutely neceflary, as I have before obferved. 

YY) 2)) THE 

* 5 Bergman, 102, 103. 

a 
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Tue fpecific gravity is not given, but fhould not much exceed’ 

T fuppofe 1,600.- Mufchenbrock found that of garden mould 1,630. 

The carbonic matter was not known to. Mr. Bergman. 

THE proportion in a troy pound, fuppofing the quantity of 

water and coal not to. exceed too grains, ftands thus, omitting. 

fraétions : 

Gravel = = 1698 

Fine fand - - 1471 

—— 3169: 

Argill - - = | 792 

Calx - - - 1698 

Here we fee the quantity of calx much greater than in the 

foil of Turin, where the fall of rain is greater; for in the drier 

climates there is a neceflity to retain the rain, and the argill if. 

increafed would retain it too long and too much; and, befides, 

enters very fparingly into the conftitution of plants. 

Tue following experiments were made by Mr. Tillet at Paris, 

where the fall of rain amounts to 20-inches at an average. 

He filled with mixtures of different earths a number of pots- 

twelve inches in diameter at the top, ten at bottom, and feven 

: or eight deep; it appears alfo that they were fo porous as to: 

abforb moifture, and that they were perforated at the bottom ;. 

thefe 
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thefe he buried up to the furface in a garden, fowed in each 

fome grains of wheat, and then abandoned them to nature. 

Fertile Mixtures. 

1. Tue firft mixture he found fertile confifted of = of the 

potters clay of Gentilly = 0,375 3 of the parings of lime- 

fiene and 2 of river fand = 0,25. In this the corn grew very, 

well for three years, that is, as long as the experiment lafted: 

As potters clay is not pure argill, and as Mr. Tillet does not 

mention the proportion the mere argillaceous part bore to the 

filiceous, I muft fupply this defe@, by fuppofing this clay to 

contain near 4 its weight of pure argill, as it is clay of this 

fort that potters generally chufe, and that of Gentilly is efteemed 

one of the beft. Both the clay and limeftone, he tells us, were 

pulverized, that they might more exa@ly incorporate when 

mixed. ‘Then the centefimal proportions will ftand thus : 

Goarfe Silex - ae 

Finer — - = 21: 

Argill — = _ TOsSGi 

€alx _ - = 3795 

100 

THE 



Tne quantities in the troy pound, rity ing the water, &c. to 
amount to 100 grains, are, ~ 

Coarfe fand = - --  I415 

Finer — - - - 1188 

—— 2603 

Argill’ 3 - 934 

Calx - = = - 2122 

5659 

ad. Furs contained % of potters clay, 3 parings of limeftone, 

and 3 coarfe fand. The centefimal proportions are, 

Coarfe fand ey haere: 

Finer - - airs 

5155 

Argill - - - iz 

Calx - - = 3755 

100 

In 
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In the troy pound, fuppofing the quantity of water to amount 

to 100 grains, the quantities of the three earths will be, 

Coarfe Silex - 2122 

Finer - = tO? 

Mant One 

Argill - - - 622 

Calx ~ - - 2122 

5658 

Hence we fee that in the drier countries, where the fall of rain 

is but 20 inches, the foil, to be fertile, muft be clofer, and the 

; quantity of calcareous earth much increafed, and that of the fili- 

ceous much diminifhed. Thus, in the climate of Turin, where 

the fall of rain exceeds 40 inches, the proportion of filiceous earth 

is from 77 to 80 per cwt. and that of calcareous from g to 14, 

to fuffer this excefs of rain more eafily to evaporate. In the cli- 

mate of Upfal, where the fall of rain is 24 inches, the proportion 

of filex is only 56 per cwt. but that of calx is 30; and in the 

climate of Paris, which is ftill drier, the proportion of filex is 

only from 46 to 51, and that of calx 37,5 per cwt. and hence we 

may perceive the neceflity of attending to the average quantity 

of rain to judge of the proper conftitution of fertile lands on 

fixed principles. The quantity of rain differs much in different 

parts of the fame kingdom, but in general in Ireland I believe it, 

to be between 24 and 28 inches on an average. 

ij fy 
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In the two laft mixtures the proportions vary confiderably : The 

‘firft may ferve as a model for the heavier foils, and the fecond for 

the lighter. In thefe and the following experiments the carbonic 

principle feems to have been extracted from the furrounding gar- 

den mould with which the pots communicated by means of their 

perforation at bottom. 

Barren Mixtures 

First. 

Me. TiuteT, in his fixth and eighth experiment, mixed } of 

potters clay with 2 of parings of limeftone and % of fme fand, 

the only difference between this mixture and that of the firft 

experiment was, that in the firft experiment coarfe /and was 

ufed and in this fime, yet the former was fruitful in the higheft 

degree ; but in this the grain profpered indeed the firft year, but 

fickened in the fecond, and failed in the third—the proportions 

have been already ftated. Here we havea clear proof of the ne- 

ceffity of an open texture in foils, without which the beft propor- 

tions are ufelefs. 

SECOND. 

In his thirteenth experiment he employed a mixture of 2 potters 

clay, ¢ coarfe fand and 3 marle. The corn grew well the firft 

year, poorly the fecond, and decayed the third. The compofition 

of the marle is not mentioned ; but fuppofing it to contain 70 

per 
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per cwt. of calx, and 30 of clay, of which the one-half is argill, 

it would form one of the richeft forts of marles. The centefimal 

proportions of this mixture. fhould be, 

Silewupst Sluow we Fato4 

Argill - bE 859 

 Calx .- - - 17 

100 

And in the troy pound, fuppofing the water, &c. to amount to 

100 grains, the quantities will be, . 

Silex - - 3622 

Argill - - 1075 

oCaky - - 962 

5659 

Tue fterility, of this mixture feems to proceed from a defect 

of calcareous earth. If we fuppofe the marle poorer in that earth 

the defe& will be ftill greater. The retentive powers of the dif- 

ferent earths with refpe€ to water being expreffed by the quan- 

tities which each can retain without fuffering any to drop, as 

above faid, and the quantities retained by the mixed mafs of thefe 

earths being proportional to the refpective quantities of each, 

. Vou. V. Z it 
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it fhould feem that in fertile foils, where the fall of rain is from 

20 to 30 inches, this power fhould not exceed 70 nor fall fhort 

of 50 percent. It were of great confequence to fettle this point 

with precifion, but to do this would require more numerous ex- 

periments. To explain my meaning I fhall give one example. 

Of the retentive Power of the fertile Soil mentioned by 

Mr. Bergman. 

Tuts foil contains, as we have already feen, Silex - 56 

Argill - 14 

Calx' = 30 

Now the retentive power of 100 parts Silex = 25 

Argill =250 

Cate 50 

Confequently the retentive power of 56 parts Silex =13 

14 — Argill=35 

30 — Calx =15 

Tue conftitution of the Irifh fertile foils has not been afcer- 

tained, nor has the average annual quantity of rain been deter- 

mined here; indeed the folution of the queftion propofed by the 

Academy does not ftritly require it fhould, not having been 

limited to any particular country; but I fhould fuppofe its beft 

foil 

IL Bi ae et oe aa 
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foil to approach to the nature of that of Upfal, the fall of rain 

being probably between 24 and 28 inches. In 1792, which was 

reckoned remarkably wet, it was 304 inches in Dublin. 

Berore I quit the experiments of Mr. Tillet it will be proper 

to mention a few made by him, which feem to invalidate the 

neceflity of the prefence of the three fimple earths in fertile 

foils. 

~- Iv his 26th experiment he tells us he employed only pure 

fand, fuch as is ufed for making glafs, yet corn grew well in it 

the firft year, indifferently the fecond, and nearly failed in the 

third. Mr. Haffenfraz having repeated the experiment in pots 

unperforated did not find it to fucceed even the firft year, there- 

fore the fuccefs of Mr. Tillet’s was owing to the perforation at 

the bottom of his pot through which water impregnated with 

the different earths, and coal muft have paffed. In faa Mr. 

Tillet’s conclufion is contradicted by univerfal experience. 

2°: In his 28th experiment, in which powdered limeftone 

only was employed, the corn fown profpered exceedingly during 

the three years. To the caufe mentioned, in treating of the 26th, 

I muft add, that the limeftone he ufed was that of St. Leu, 

which contains clay, and confequently filex and argill,; it is fo 

porous as to admit from ;%5 to + of its weight of water, as Mr. 

Briffon has fhewn, and thus is eafily decompofed. The coarfe 

powder to which it was reduced anfwered the fame purpofe as 

coarfe filex, and the finer might nourith the plants. 

Z 2 3% In 
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3° In his goth experiment he employed mere potters clay , 

the grain grew tolerably well the firft year, but perifhed’ the fe- 

cond; on the third it flourifhed moft. It is hard to draw any 

fpecific conclufion from this experiment, for it is plain that if the 

texture were not much loofer than that of clay, the corn could 

not grow at all, as was the cafe in his 6th and 8th experiments, 

already mentioned, and as Mr. Haffenfraz, who repeated this ex- 

periment, obferved. Rain water might however fupply a fmall 

quantity of calx fufficient for a fmall produce of corn. 

I pass over his experiments on old mortar, as the three earths 

were evidently contained in it, though in unknown _propor- 

_ tions. ; 

Sorts on the declivity of hills ought to be more retentive of 

water than thofe on plains, as is evident. 

LOSag Ul eh Bea OM bes Ilf. 

Io determine the Compofition of a Soil. 

1™ In dry weather, when the foil is not overmoift nor dry, 

let a furface of 16 inches fquare be cut through to the depth of 

8 inches; this may be effected by a right angled fpade formed 

for this particular purpofe. Of the parallelopiped thus dug up 

the two inches next the furface fhould be cut off to get rid of 

the grafs and the greater part of the roots, we fhall then have a 

folid 6 inches long and 16 fquare at the end = 96 cubic inches. 

Let 
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Let this be weighed ; its weight will ferve to find the {pecific 

gravity of the foil; for if g6 cubic inches weigh # pounds, 1728 

(a cubic foot) fhould weigh « pounds, and « divided by 75,954 

will exprefs by the quotient the fpecific gravity of the foil. 

To render this and the fubfequent operations more intelligible I 

fhall illuftrate each by an example: Suppofe the 96 cubic inches 

to weigh 6,66 pounds, then 1728 cubic inches fhould weigh. 

120 
t20 1b.) and). — F, 570- 

75:95 4- ‘ 

2°: The earth being weighed is next to be broken down and’ 

freed from all ftony fubftances above the fize of a pippin, and 

the remainder well mixed together to render the whole as homo- 

geneous as poffible; then weigh the ftones that were picked out, 

and find the proportion belonging to each pound of the refiduary 

earth; call this the ftony /upplement, and denote it by S.—Thus 

if the ftones weigh 1lb.=120z. the remainder or mere earth muft. 

weigh 5,66lb. and if to 5,66lb. there belong 1202s. of ftone,, 

to 1 lb. muft belong 2,12014 ozs.. or 2 02s. 57,66 grs.=1017,66 grs. 

This then is the ftony fupplement of each fucceeding pound=S.. 

3°: Or the earth thus freed from ftony matter take 1lb.—S. 

(that is the above cafe 1lb.—20z. 572 ¢rs.) heat it nearly to 

rednefs in a flat veffel, often flirring it for half an hour, and 

weigh it again when cold. Its lofs of weight will indicate the 

quantity 

+ Troy weights are generally more exactly made than avoirdupois, and therefore fhould be 

preferred. A cubic foot of pure water weighs 75,954 troy, very. nearly, or 62,5 avoirdupois 

pounds, at the temperature 62°. 
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quantity of water contained in tlb. of the foil; note this lofs, 

and call it the watry /upplement=W, fuppofe it in this cafe too 

grains. 

4°. Take another pound of the above mafs freed from ftones, 

dedu@ing the ftony and watry fupplements, that is 1lb—S—W, 

or in the above cafe 1lb—20zs. 574grs. for ftone, and—troo grs. 

for water, confequently 1lb.—2 ozs. 1573 grs. reduce it to powder, 

boil it in four times its weight of diftilled water for half an 

hour; when cool pour it off, firft into a coarfe linen filtre to 

catch the fibrous particles of roots, and then through paper to 

catch the finer clayey particles diffufed through it; fet by the 

clear water, add what remains on the filtre to the boiled mafs; 

if it be infipid, as I fuppofe it to be, then weigh the fibrous 

matter, and call it the f~brous /upplement=F ; fuppofe it in the 

example in hand to weigh 1o grs. 

5°: Take two other pounds of the mafs freed from ftony 

matter, No. II. fubftracting from them the weight of the 

ftony, watry and fibrous fubftances already found, that is 

2lb.—2S—2W—2F; pour twice their weight of warm diftilled 

water on them and let them ftand twenty-four hours or longer, 

that is until the water has acquired a colour, then pour it off and 

add more water as long as it changes colour, afterwards filtre the 

coloured water and evaporate it to a pint or half a pint, fet it 

in a cool place for three days, then take out the faline matter, if 

any be found, and fet it by. 

6°: EXAMINE 
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6°: Examine the liquor out of which the falts have been 

taken; if it docs not effervefce with the marine acid, evaporate it 

to drynefs and weigh the refidiuum ;—if it does effervefce with 

acids, faturate it with the vitriolic or marine and evaporate it 

to 4 of the whole; when cool take out the faline refiduum, 

evaporate the remainder to drynefs and weigh it, this gives the 

coaly matter, which may be tried by projecting it on melted nitre, 

with which it will deflagrate; the 3 of this coaly matter call the 

coaly fupplement of 1 ib. I fhall fuppofe it to amount to 12 grs. and. 

denote it by C. 

7° Tue filtred water, No. IV. is next to be gently evaporated 

to nearly one pint, and then fuffered to reft for three days in a 

cool place that it may depofite its faline contents, if it contains. 

any, and thefe being taken out the remainder muft be evaporated 

nearly to drynefs, and its faline and other contents examined. 

How this fhould be done I fhall not mention, the methods being 

too various, tedious and of too little confequence; few falts occur 

except gypfum, which is eafily diftinguifhed ; the water may be 

examined as to its faline contents when it is evaporated to a 

pint; if any falts be found, call them the /aline /upplement, and 

denote them by S’; I fhall fuppofe them here=4 grains. 

8*- We now return to the boiled earthy refiduum, No. IV. 

which we fhall fuppofe fully freed from its faline matter, as, if 

it be not, it may eafily be rendered fo by adding more hot 

water; let it then be dried as in No. III. is mentioned. Of this 

earthy matter thus dried weigh off one ounce, deducting one- 

twelfth 
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twelfth part of each of the fupplements S. W. F. C. and S, 

thet is in thi fe mm BO Ue 84, ais am es ee ae 4,405 + a 8.3334 8,333 

+ <= I+ = 0,3333=95 grains in all— then 480—g95 = 385 
2 

grains will remain, and reprefent the mere earthy matter in an 

ounce of the foil. 

g° Ler this remainder be gradually thrown into a Florence flafk 

holding one and an half as much fpirit of nitre as the earth 

weighs, and alfo diluted with its own weight of water; (the acids 

employed fhould be freed from all contamination of the vitriolic 

acid); the next day the flafk with its contents being again weigh- 

ed, the difference between the weights of the ingredients and the 

weights now found will exprefs the quantity of air that efcaped 

during the folution ;—thus in the above cafe. the earth weighing 

385 grains and the acid 577,§ grains, and the water 577,5 grains, 

in all 1540 grains, the weight after folution fhould alfo be 1540 if 

nothing efcaped ; but if the foil contains calcareous matter a lofs 

will always be found after folution; let us fuppofe it to amount 

to 60 grains. 

Tue weight of air that efcaped furnifhes us with one method of 

eftimating the quantity of calcareous matter contained in the earth 

effayed, for mild calx generally contains 40 per cent of air; then 

if 40 parts air indicate 100 of calcareous matter, 60 parts air will 

indicate 150*. 
10° THE 

* T take no account of magnefia, as in agriculture I believe it of little importance. 



[ 185 ] 

10° Tue folution is then to be carefully poured off, and the 

undiffolved mafs wafhed and fhaken .in diftilled water, the whole 

thrown on, filtre and fweetened as long as the water that 

paffes through has any tafte,; the contents of this water. fhould 

be precipitated by a folution of mild mineral alkali; this 

precipitate alfo being wafhed and dried in a heat below rednefs 

fhould then be weighed ; thus we have ‘another method of ‘finding 

the weight of the calcareous matter. 

11° Tue undiffolved -mafs is next to be dried in the ‘heat 

already mentioned, and the difference between its weight and 

the weight of the whole earthy mafs before folution fhould be 

noted, as it furnifhes a third method of difcovering ‘the weight 

of the calcareous matter of which it is now deprived. Suppofing 

this to amount to 150 grains, the weight of the undiffolved 

refiduum fhould in the above cafe be 385—150=235 grains. 

12° Reduce the dried mafs into the fineft powder, throw it 

into a Florence flafk or glafs retort and pour on it three times 

its weight) of pure oil of vitriol, digeft in a ftrong fand heat, and 

at ‘laft-raife-the heat fo as to make the acid boil; afterwards let 

it evaporate nearly to drynefs; when cold pour on it gradually 

fix orceight times, its, weight; of diftilled water, and after fome 

hours pour off the folution on a filtre; the filtre fhould previoufly 

be weighed and its edges foaked in melted tallow * ; the fubftance 

Vou. V. ne A a | | found 

* An ingenious contrivance of Dr. Black’s. 
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found on the filtre being weighed (fubftraGing the weight of the 

filtre) gives the quantity of filiceous matter; and this weight 

fubftracted from that of the dried mafs gives that of the argill; in 

this cafe I will fuppofe the filiceous mafs to weigh 140 grains, then 

the argillaceous fhould weigh 95 grains. 

Then the compofition of one pound of the foil is as follows : 

+ An error of 3,66 grains for decimals omitted in fubftrations. 

Stony matter - = = - 1017,66 

Water - - = - - 100 

Fibres of roots - - - . 10 

Soluble coal - - ~ - 12 

Saline matter - - - - 4 

Silex - - - 140 X12 =, 1680 

Argill - - - 95 XI2= 1140 

Mild calx - - - » 1150 X12= . 1800 

5763,66 * 

Stony matter - 18 

Fine filiceous - 29 
ae, 

And in centefimal proportion Argill - = 22 

Mild calx - - a3 

100 

Its 
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Its retentive power is 82,25; hence I fhould judge it to be un- 

fertile in this climate, unlefs fituated on a declivity with an unim- 

peded fall ; it may be called a clayey loam. 

Mr. Youne difcovered a remarkable circumftance attendant on 

fertile foils; he found that equal weights of different foils being 

dried and reduced to powder, afforded quantities of air by dif 

tillation fomewhat correfponding to the ratios of their values. 

This air was a mixture of fixed and inflammable airs, both pro- 

ceeding moft probably from the decompofition of water by the 

coaly matter in the foil; the diftillation fhould be made from a 

retort glazed on the outfide—he found:an ounce of dry foil, value 

five fhillings - - produced - - ten ounce meafures, 

of from §,{to..12 produced 28 

12 — 20 42 

above 20 66 

This appears to be a good method of eftimating the proportion 

of coaly matter’in foils that are in full heart, that is, not ex- 

haufted, and freed from roots, &c, Another mark of the goodnefs 

of a foil is the length of the roots of wheat growing in it, for 

‘thefe are. in inverfe proportion to each other, as, if the land be 

poor, the wheat will extend its roots fo a great diftance in queft 

of food, whereas if it be rich they will not extend above five or 

fix inches; but of thefe and fome other empyrical marks [| fhall 

fay no more, as they do not tell us the defedts of the foils. 

Ala # CHA P. 
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eit d = aba: thay IV. 

Of the Manures moft advantageou/ly applicable to the different 

Soils, and of the Caufes of their beneficial Effet in each In- 

france. 

Tue folution of the firft part of this problem can'only be de- 

rived from the general practice of the moft fkilful farmers, 

corrected however and improved by the more precife determina- 

tions and reftridtions of theory. That of the fecond I fhall'endea- 

vour to deduce folely from the theory eftablifhed in the two laft 

chapters. The whole is grounded on this fimple propofition, 

that manures are applied to fupply etther the defective ingredients of 

a foil, or improve its texture or correct its vices. 

I now proceed to confider each foil in, particular. 

Of Clayey Soils: 

Tue beft manure for clayey foils is marle; in this all the 

books of agriculture are unanimous}; and of the different. forts 

of marle that which is. moft calcareous is beft; the filiceous next 

beft; limeftone gravel beft of all;and argillaceous marie. leaft 

advantageous J. 
CLAYEY 

+ 4th Young’s Eaftern Tour, 404. ubsBody of Agriculture, 104, 108. + Ibid. ro8. 
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Crayrey foils are defective both in conftitution and in texture; 

they want the calcareous ingredient and coarfe fand. _ Calcareous 

marle fupplies the calcareous ingredient chiefly: limeftone gravel 

both. The other marles fupply them in a leffer degree. If the 

clay be analyzed, and its proportion of fand and argill known, the 

fpecies of marle moft advantageoufly applicable may be deter- 

mined ftill better; for inftance, if the argill notably exceeds or 

even amounts to the proportion of 40 or 50 per cwt. calcareous 

marle or limeftone gravel are the beft improving manures, as 

they contain moft of the calcareous ingredient ; but if the filiceous 

ingredient amounts to 75 or 80 per cwt. as it fometimes does, 

argillaceous marle is moft fuitable. 

A mixture of marle and dung is ftill more advantageous *, 

becaufe the dung fupplies the carbonaceous ingredient. But 

the marle muft be ufed in the fame quantity as if dung had not 

been applied, otherwife the operation muft be more frequently 

repeated. How the quantity of marle or other manure can be 

eftimated I thall prefently thew. 

Ir ‘matle cannot ‘be’ had ‘a mixture of coarfe fand and lime 

perfe@ly effete ‘or extinguifhed, or chalk, will anfwer the fame 

purpofe, as it will fupply the defective ingredient and open the 

texture of the clay; fo alfo fand alone, or chalk, or powdered 

limeftone, may anfwer, though lefs advantageoufly. Lime alone 

appears to me lefs. ‘proper; ‘as’ it is’apt? to cake and’ does not 

fafficiently open the foil. 

WHERE 

* qth Young’s Eafterm Tour, 4O4. 
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Wuere thefe manures cannot be had, coal-afhes, chips of wood, 

burned clay, brick-duft, gravel, or even pebbles, are ufeful *, for 

all thefe improve the texture, and the former fupply alfo the 

carbonaceous ingredient. 

Berore I| advance farther, to prevent fuperfluous repetition 

I fhall lay down a fecond general maxim, which is, that dung 

is a proper ingredient in the appropriated manures of all forts of foils, 

as it fupplies the carbonaceous principle. 

Of Clayey Loam. 

Tuts foil is defective either in the calcareous ingredient, or 

in the fandy, or in both; if in the firft, the proper manure. is 

chalk +; if.in the fecond, fand; if in both, filiceous marle or lime- 

{tone gravel, or effete lime and fand. 

THE quantity of chalk that fhould be employed, confidered 

abftractedly, fhould be direétly proportional to the defe& of cal- 

careous matter; but as fuch a quantity cannot be added without 

diminifhing the proportion of one of the other ingredients, a 

much fmaller quantity muft be employed, or elfe a fubftance 

which may convey fome proportion of the other ingredient. 

The fame obfervation holds alfo with refpeét to fand; thus we 

have feen, in the laft chapter, a clayey loam, in which the fandy 

, ingredient 

* ¢ Bergman, 107. Young’s Irifh Tour, 249, 129, 136. 

+ 1ft Young’s Eaft. Tour, 395. 
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ingredient was defective, and the argillaceous fuperabundant, 

but the calcareous exa€t ; its compofition ftood thus : 

Sand and gravel - - 47 

Argill - - 22 

Mild calx - - 31 

Here the fandy part wants 1o per cwt. the argill is fuper- 

abundant, but we cannot increafe the proportion of fand without 

diminifhing that of calx. Hence we muft either ufe a fmaller 

proportion of the fandy ingredient than its defe@& requires, or 

apply a fubftance that would fupply fome proportion of the 

calcareous ingredient alfo; fuch are limeftone gravel, filiceous 

marle, effete lime, mixed with fand or pounded limeftone. 

Suppofe the proportion of the fubftance to be employed were 

fix per cwt. that is fix pound for every hundred pounds of the 

foil, then the quantity requifite for an acre may be calculated 

thus: a fquare foot of this foil, cut down to the depth of 14 

inches, and paring off the two uppermoft as confifting chiefly of 

roots, &c. weighs, as we have feen, 120lb.; and if roolb. requires 

fix of the manure, 120lb. will require 7,2 ; therefore every fquare 

foot of the foil will require 7,2 of the manure: now an Englifh 

acre contains 43560 fquare feet, and confequently 43560 mul- 

tiplied into 7,2 of the manure — 313632Ib. or 208 cart loads, 

reckoning 15oolb. to the cart load. 

Chalkey 



Chalkey Soil. 

Turs foil wants both the argillaceous and the ftony, fandy 

or gravelly ingredients; therefore the beft manure for it is clayey 

loam, or fandy loam*, but when the chalk is fo hard, as it 

frequently is in England, and fo difficultly reducible to impal- 

pable ‘powder as to keep of itfelf the foil fufficiently open, then 

clay is the beft manure f, as in fuch cafes the coarfe fand or 

gravelly ingredients of loams are of no ufe. Some think, it 

is true, that pebbles in a field-ferve to preferve or communicate 

heat ; this ufe however is not fufficiently afcertained. 

Chalkey Loam. 

Tue beft manure for this foil is clay, or argillaceous marle ft 

if clay cannot be had; becaufe this foil is defeCtive principally 

in the argillaceous ingredient: in Ireland chalkey foils or loams 

feldom occur, but light limeftone foils frequently, and thefe do 

not. differ effentially from chalkey loams poor in argill; clay 

therefore, and often the foil of boggs, fhould ferve as a manure 

for them. 

Sandy Soils. 

Tue beft manure for thefe is calcareous marle §, which exadlly 

correfponds with our theory, for thefe foils want both argillaceous 

and the calcareous ingredients, and this marle fupplies both ; the 

next beft is argillaceous marle, and next to thefe clay mixed 

with 

*’5 Bergman, 107. + Young’s Eaftern Tour. 

+ 4th Young’s Eaftern Tour, 404. § 4th Young’s Eaftern Tour, gor, 412. 
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with lime, or calcareous or clayey loams. In Norfolk they feem 

to value clay more than marle, probably becaufe their fandy foils 

already contain calcareous parts; poflibly alfo they mifname 

marle, calling mere chalk by that name. Lime or chalk are 

lefs proper, as they do not give fufficient coherence to the foil ; 

however, when mixed with earth or dung, they anfwer well *, 

becaufe they form a fort of marle or compound, comprehending 

the defective ingredients. 

Sandy Loams. 

Tuese are defective chiefly in the calcareous ingredient, and 

in fome degree alfo in the ‘argillaceous ; their texture too is im- 

perfect, as they abound both in fine and coarfe fand; chalk or 

lime would fupply the firft defe@, but would leave the texture 

unamended; hence they are ufed when better cannot be 

had t. Yet calcareous or argillaceous marles are moft proper f. 

Clay, after land has been chalked, anfwers, as we are told, 

remarkably well, becaufe it remedies the texture §. 

Gravelly ‘Loams. 

Turse ‘foils are benefited by the application of marle, whether 

‘argillaceous or calcareous ||, for reafons which I fuppofe are now 

‘appatent ; if the gravel be calcareous, clay may be employed 4. 

‘A mixture of effete ‘lime and clay’ fhould arfwer in all cafes. 

* Young’s Eaftern Tour, 397- + 4th Ibid. ‘398. 

¢ Ibid. 402. § 4th Young’s Annals, 413. 

| 4th Young’s Eaftern Tour, 404. 406. q ift Eaft. Tour, 494. 

Wor Ve | Bb Till 
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Till and Vitriolic Soils. 

Tuese neceffarily require the calcareous ingredient to neutralize 

their peccant acid; hence chalk, limeftone gravel, lime and cal- 

careous marle, are moft advantageoufly applied tothem. Home 35. 

Boggs or Boggy Soils. 

WuEn thefe are well dried by fufficient drains, the nature 

of their foil fhould be explored by analyfis, and an appropriate 

manure applied ; in general they fhould firft be burned if capable 

of that operation, then graveled; if their upper parts contain a 

fufficiency of the carbonaceous principle, as often happens, 

they need not be burned. Limeftone gravel will anfwer beft 

or lime mixed with coarfe fand or gravel, becaufe in general 

they are of a clayey nature; if more fandy, lime may anfwer 

well, or calcareous marle; the preference in thefe cafes muft be 

decided by analyfis *. 

Heathy. Soils. 

Tuese fhould firft be burned to deftroy the heath and increafe 

the carbonaceous principle; they fhould then be analyzed and 

the defective principles fupplied; lime is faid to deftroy heath, 

and {fo is limeftone gravel +; this is fitteft when the foil is clayey, 

lime when it is gravelly ¢. Gypfum alfo anfwers remarkably well 

when the foils are dry. 

of 
* Young’s Irith Tour, 233, 223. + 4th Young’s Eaft. Tour, 396. 
¢ Irith Tour, 212. 
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Of fome particular Mauures. 

We have now ftated moft of the known foils, and mentioned 

the manures which tend moft to their improvement ; there are, 

however, fome others whofe mode of action is not generally 

underftood, and whofe nature it will therefore be proper to 

explain. 

Of Paring and Burning. 

Tuts mode of improvement, is not particular to any fpecies 

of foil, though poor foils that have few vegetables growing in 

them will certainly profit leaft by it. 

Irs principal advantages are, 

First, that it converts vegetables and their roots into coal. 

Hence it is that agricultural writers tell us, though without 

knowing the reafon, that all violence of fire is to be avoided, 

and that a flow {mothering fire is beft *. 

SrconpLy, that it deftroys the old fickly roots, and thus leaves 

room for others younger and more vigorous. 

Many have imagined that. it diminifhes and confumes the 

foil, but repeated experience has fhewn the contrary: I need 

only mention that of Colonel St. Leger in Yorkthire, related 

by Mr. Young in the rft volume of his Eaftern Tour, p. 182. 

Bb 2 It 

* 1ft Body of Agriculture, 210, att. 
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It is well known that clays and loams are rather hardened 

than confumed by heat. However, unlefs frefh feeds be com- 

mitted, the foil will be unproductive for a number of years; 

the coaly principle may alfo be exhaufted by too many 

crops. 

Of Gyplum. : 6 

Tuis manure was difcovered by. Mr. Mayer, a German 

clergyman of uncommon merit, in the year 1768; it has 

fince been applied with fignal fuccefs in Germany, Switzerland, 

France and America. If in England it has not been fo much 

approved of, it muft be becaufe the calcareous principle prevails 

there almoft univerfally ; clayey lands are moft improved by it; 

the time for fpreading it is February or March, and then it is 

to be thinly ftrewed on the land at the rate of about eight 

bufhels to the acre; more would be hurtful; the rationale of 

its effe€&ts may be deduced from its extraordinary feptic power, 

for it is‘found to accelerate putrefaGtion in a higher degree 

than any other fubftance *; and hence it is not ploughed in 

like other manures, but barely ftrewed on the furface of the 

land, and in the month of February, to convert the old grafs 

quickly into coal to nourifh the young growth. 

adly. From its being itfelf no inconfiderable part of the food 

of many plants, particularly of clover, pulfe and corn, but the 

land on which it is ftrewed muft be dry, fuch as would naturally 

fuit clover, &c. otherwife it would be ufelefs, 

Tuus 

* Hiftoire de la Putrefaction, 36. 
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Tuus far I have endeavoured to illuftrate the important fubje& 

propofed by the Academy, colleG@ing and reflecting upon it the 

{eattered rays refulting from the lateft chemical refearches. The 

intimate connetion between. many of thefe, feemingly the moft 

abftract and remote, with the hidden procefies of nature, may now 

be clearly, perceived... Thefe; grand and complicated operations, like 

a well, fortified town,, cannot be maftered by. ftorm or a coup de 

main; the approaches, muft be: made, at a diftance, and almoft 
unfeen—hence we, may,.infer how (little can be expeCted from 

agricultural focietics that do,not-unite chemiftry and meteorology 
with their principal object. . | 

Wirs, refpe& to the queftion at prefent before us, the great 

defiderata feem to be, bow to render charcoal foluble in water | 

for the purpofes of vegetation? and to difcover that compofition of 

the different earths beft fuited to detain or exhale the due proportion of 

the average quantity of moiflure that falls in each particular country ? 

On this relation or adaptation we have feen that the fertility of 

each effentially depends; we muft alfo have perceived that to a 

regular and fyftematic improvement of foils a knowledge of their 

defe&s and of the quantum of their defe@s is abfolutely necef- 

fary. This information can be conveyed only by a chemical ana- 

lyfis. Country farmers (at leaft as long as the prefent abfurd 

mode of education prevails) cannot be expeted to poffefs fufhi- 

cient {kill to execute the neceffary procefies, but country apothe- 

“caries certainly may. The profit arifing from fuch experiments 

(fhould the public encourage them) would fufficiently excite them — 

to acquire a branch of knowledge fo nearly allied with their pro- 

feffion. 
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feffion. In the mean time foils might be fent to fome fkilful 

perfons in the capital by country gentlemen, who would thus 

be enabled to afcertain and appreciate the advantages attending 

fuch refearches, and enlighten and encourage their more ignorant 

and diffident neighbours. Many of them might perhaps them- 

felves feel a tafte for occupations of this nature, occupations which 

not only fully fuffice to fill up the many vacant hours and days 

which the folitude of a country life muft frequently leave them, 

but are moreover fweetened by the pleafing recolleGtion, that of 

all others they tend moft direétly to the general happinefs of 

mankind, Rade | 

AGRICOLA. 
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On the NATURE and LIMITS of CERTAINTY and 

PROBABILITY. By the Reverend GEORGE MILLER, 

F.T.C.D and M.R.I. A. 

LEE rafh and unfuccefsful efforts which bold {peculators 

have made in metaphyfical enquiry have brought difcredit upon 

every attempt to examine the firft principles of human know- 

dedge. The fober part of mankind, alarmed at the perplexities 

which have generally been the refult of fuch enquiries, with- 

draw their attention from every difquifition profefling to be 

metaphyfical as from a fruitlefs purfuit. If this perfuafion 

operated univerfally, perhaps no very bad confequences would 

follow from it; but whilft the fincere friends of truth fhun 

the direct. enquiries of metaphyfics, they are lefs prepared to 

efcape from the fubtleties with which the fceptic endeavours 

to en{nare them, or the errors into which in their own refearches 

_they may fometimes be betrayed. It becomes neceflary, there- 

fore, to eftablifh principles by which they may be direéted, 

and the authority of Lord Bacon fhould encourage us to hope 

that 

Read May 
4, 1793. 
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that the attempt is not impracticable. In his Novum Organum 

he cautions us again{ft being difcouraged by the failure of 

phyfical experiments, obferving that a negative fometimes brings 

more light than an affirmative inftance. The errors and per- 

plexities of metaphyficians are the xegative inflances of meta- 

phyfics. They.inform us in what cafes the powers of the 

human ‘tiind have failed, and perhaps ‘it may appear that this 

attempt to afcertain the limits of thdfe powers dérives’ from 

them an experimental confirmation. 

‘To enquire into the original, certainty and extent of human 

knowledge, together with the grounds and degrees of belief, 

opinion and affent, was the purpofe of the celebrated Locke, 

and i the profecution ‘of ‘it he has miade many valuable obfer- 

vations; but it cannot ‘be furprizing | that in his ‘early effay 

there fhould be ome ‘déficiencies which a Sereupe of philo- 

fophic refearches' might enable tis ‘to “fupply. His general plan 

feems to be right, but fome parts of it appear to be erroneous, 

and others to ‘want ‘the diftinétnefs' néceffary for their appli- 

cation. In the fecond clafs ‘of ‘probable propéfitions he’ has 

placed ‘he manner of operation in ‘moft parts of the “works of nature 

(book iv. chap. 16); and yet I believe ‘upon examination it ‘will 

be found that the ‘manner of operation ‘doés not enter into any 

of the probabilities which He ‘has mentionéd 4s ‘examples, and 

that it lies béyond the réach ‘even’ of cdtje@tire. “He “has 

been deficient’ in not giving with ‘fufficient diftinctnefs a 

general defcription of all thofe propofitions in ‘which demon- 

‘ftrative 

rs.- 
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{trative certainty is unattainable, and in not pointing out tlic 

caufe which in thofe propofitions renders certainty hopele(s. 

He alfo appears to have been erroneous in his favourite pofi- 

tion, that moral truths are capable of {trict demonftration. . 

To fupply this want of  diftinétnefs, and to correé thefe 

errors, I would divide all our enquiries into three claffes; the 

firft of which fhould comprehend all thofe in which our ideas 

are compared together, without being confidered as connected 

by the relation of caufe and effect, but merely regarded as 

independent objeéts of thought, correfponding in fome_parti- 

culars which enter into the compofition of each idea; the 

fecond fhould include thofe in which a confideration of the 

relation of caufe and effect is directly or indireély involved, 

limited however to the mere fact of their conne¢tion, and not 

extending to the nature of that connection or manner of operation ; 

and the third fhould confift of enquiries into the nature of 

caufes or the manner of operation. 

By the word caufes | mean not only phyfical but moral 

caufes, without pretending to determine the quantity of the 

influence of the latter. If motives are allowed to have any 

influence, it is fufficient to entitle them to be placed amongft: 

caufes. Of thofe three claffes the firft appears to me to_be- 

the region of demonftrative certainty, the fecond. to be that 

in which probability alone is attainable, and the third to be 

that of abfolute ignorance. In this divifion they have been 

Vou. V. Cec arranged 
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arranged in what feemed the moft natural order; but as the 

confideration of the third clafs will point out the circumftance 

which renders certainty unattainable in the fecond, it will be 

convenient to examine thofe two clafles in a contrary order. 

Wuen we compare two ideas without confidering them as 

being connected by the relation of caufe and effec, but merely 

regarding them as two independent objects of thought, it is 

obvious that in many cafes we may be capable of difcovering 

with certainty their agreement or difagreement. Thus the 

mathematician may with certainty difcover that a triangle 

correfponds in extent to a rectangle of the fame altitude, 

and whofe bafe is half of that of the triangle, or that they 

are equal. Each idea is a certain modification of extenfion, 

and he may difcover that they correfpond as to the quantity 

of that extenfion. 

PropABILITY is not however excluded from propofitions 

compofed of ideas in this manner compared. The propofition, 

whofe truth might be eftablifhed by demonftration, may be 

received on teftimony; and a mathematician, when invefti- 

gating the conftruction of a geometric problem, is guided by 

the probability of the exiftence of various relations arifing from 

the refemblance which the cafe bears to others in which fuch 

relations have been known to exitt. 

Tuts 
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Tats clafs has been illuftrated only by a mathematical ex- 

ample ; and I believe that it would be difficult to produce an 

imftance of complete demonftrative certainty, containing any 

thing more than verbal information, which belonged to any 

other department of human knowledge *. Locke was indeed 

defirous of convincing his readers that morality was capable of 

demonftration ; but he does not appear to have eftablifhed this 

favourite principle. He has f{poken in general of our relation 

towards God as a foundation on which moral rules might be 

built; but even though mankind fhould agree in the principle 

of obligation, a fubjeét which has wearied and exhaufted conx 

troverfy, the detail of moral duties muft neceflarily involve a 

complicated confideration of the motives and confequences of 

human a¢tions, that is, of the operation of phyfical and moral 

caufes. This principle then, though admitted, would be of 

little importance unlef$ the operation of caufes were within 

our cognizance. He has not been more fuccefsful in his ex- 

amples than in his general obfervations. Where there is no 

property there is no injuftice, and, No government allows abfolute 

liberty, are, as Paley has already obferved, merely verbal pro- 

pofitions ; for the notion of injuftice fuppofes the exiftence of 

Cic.2 property, 

* Mr. Hume has in a note on the fixth feétion of his Enquiry concerning Human 

Underftanding, propofed a middle clafs of arguments, which he calls proofs, meaning 

fuch arguments from experience as leave no room for doubt or oppofition. "This 

diftinétion may, as he fays, conform our language more to common ufe; but fuch argu- 

ments philofophically confidered are only of the higheft degree of probability, and are 

ranked as fuch by Locke. 
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property, and that of government is a reftriction of ’ abfolute 

liberty. But though moral rules are not pofleffed of that ftri@ 

and abfolute certainty which feems to be the pre-eminent dif= 

tinGtion of mathematical fpeculation, they are yet founded on 

an affurance fo ftrong that their proofs have been fometimeés 

miftaken for demonftrations. If there be any other part of 

human knowledge befides the mathematical fciences which can 

claim the privilege of demonftration, it muft be logic. The 

relations of abftract reafoning may be of fuch a kind as that 

the mind may be certain of their truth, fince no confideration 

of caufe and effect is involved. Metaphyfics however muft be 

excluded; they are really a branch of natural philofophy 

confidered in an extended fenfe; they are the natural philo- 

fophy of the mind. 

Acreeras.y to the plan already mentioned, the third clafs of 

inquiries fhall now be confidered. This clafs, which -confifts of 

inquiries into the nature of caufes or their manner ‘of operation, 

is moft flattering to the pride of the underftanding ; ‘but whether 

we confult reafon or experience we fhall have little inducement to 

hope that this pride could be gratified by the refult of fuch in- 

quiries. Thofe who think that all the operations of nature are 

performed immediately in confequence of the determination of 

the Divine Will, and that God literally upboldeth all things by the 

word of bis power, will not make an inquiry which fuppofes a 

communicated efficiency. Thofe, on the other hand, who think 

that he has communicated efficiency to the created world, will 

perceive, 
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perceive, if they, refle&t for a moment, that effeéts alone lie 

within our cognizance. By our fenfes we difcover that a change 

has happened in our own bodies, or in thofe by which they are 

furrounded ; and by the faculty of perception we perceive that an 

idea is prefent to the mind; but in neither cafe does any cir- 

cumftance fuggeft to us the manner in which the effet has been 

produced. We may in either cafe obferve a continued feries of 

effets happening in a regular order, which may induce us to 

conje@ture that they are connected amongft themfelves as caufes 

and effects; but however probable fuch a conje@ture may be, 

fince it is founded merely on the obfervation of the order in 

which one follows another, there is not any circumftance which 

can guide us to any conjecture concerning the nature of that 

conneétion, 

Nartvrat philofophers do indeed enquire into the laws ac- 

cording to which forces aét, but the law of a force does not 

point out its manner of operating. The law only tells us what 

variety there would be in the effect in confequence of a certain 

variety in the circumftances under which the caufe operated. 

Thus the law of gravity is, that one body is attracted by another 

with a force inverfely as the fquare of the diftance. This only 

tells us that the quantities of the effects produced by the un- 

known caufe called gravity, at different diftances, are inverfely 

as the fquares of thofe diftances. 

Str Ifaac Newton has fuggefted that the gravitation of bodies 

is probably the effet of the repulfion of a very fubtil elaftic 

id fluid. 
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fluid. Repulfion is hereby fubftituted in the place of attraGtion, 

but repulfion and attra€tion, as to the manner of operating, are 

equally unknown. I would not, however, be thought to under- 

value fuch a difcovery. Though it could not give us any con- 

ception of the nature of the aétive caufe, it would unfold to us 

a new and comprehenfive analogy of effects, by tracing to one 

common caufe effects which appear to be of the moft oppofite 

natures. 

We are equally in the dark with refpe@ to moral and _intel- 

leGual agency. That operation of the mind which is called 

confcioufnefs will not give us in this refpect any afliftance to- 

wards the difcovery of the nature of our own minds, or of the 

operation of moral caufes. The operation of confcioufnefs may 

be diftinguifhed into two parts. The one is merely a perception 

that the mind is actually thinking, and this is, as Locke obferves, 

effential to thinking. This is evidently a mere perception that 

certain ideas or combinations of ideas are prefent to the mind, 

and confequently does not give us any intimation of the powers 

by which they had been introduced. In the other part the mind 

is more active, it being a deliberate furvey which the mind 

makes of its own operations, but it is only a recolleGtion of the 

train of ideas previoufly perceived for the purpofe of obferving 

their order and conje@turing their conneétion. In neither appli- 

cation does the word confcioufnefs imply any obfervation of the 

mode of operating. It is in the one the prefent perception of 

each effect when it happens, in the other the recolle€tion of a 

feries of effets in the order in which they had happened. How- 

ever, 
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ever,as in the material, fo in the intelleCtual world, fuch obter- 

vations of the connection of effects are of confiderable impor- 

tance. Though we cannot penetrate the effence of the mind, and 

difcover how it thinks, we may learn many ufeful leffons with 

regard to the conduét of our underftandings and the regulation 

of our paffions; as in the material world we may difcover me- 

thods of rendering the powers of nature fubfervient to our con- 

venience, whilft their manner of operating is wholly unknown. 

Hap attention been given to this diftin@tion we might perhaps 

have efcaped the intricate inquiries for which metaphyfics have 

been fo diftinguifhed. The queftions concerning matter and fpirit 

and human liberty appear to belong to the clafs of inquiries 

into the nature of caufes or their manner of operating, which 

baffle the reftlefs curiofity of human fpeculation. Perhaps, how- 

ever, this obfervation may be retorted, and it may be faid that 

Doétor Prieftley, who has lately revived them, has fufficiently 

fhewn that thofe fubje@s do not lie beyond our comprehenfion. 

It will, therefore, be neceflary to affign reafons for the purpofe of 

proving the arguments alleged by Dodtor Prieftley to be incon- 

clufive. 

To his argument, in proof of the Materiality of the Soul, I will 

content myfelf with oppofing Berkeley’s argument in favour of 

Spirit. Such is our ignorance of caufes that we are incapable of 

difcovering any effential diftin@ion amongft them. If we begin 

by acknowledging Matter, we are led by the ordinary rules of 

reafoning 
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reafoning to conclude with Dodtor Priefiley, that all caufes are ma- 

terial. If we begin by acknowledging Spirit, we are led to con- 

clude with Berkeley, that all caufes are fpiritual or immaterial. 

Nor let it be thought that thefe two metaphyficians, fetting out 

from different points, meet in one conclufion.. Doétor Prieftley 

does indeed exclude Solidity from his idea of Body; but this, 

however it may facilitate conviction, by removing the objection 

of the fuppofed imcompatibility of folidity and thought, as pro- 

perties of the fame fubftance, does not by any means appear 

effential to his argument. Befides, he afcribes efficiency to beings 

incapable of thought, and to thinking beings he afcribes other 

powers befides that of thinking or fuggefting ideas. 

With regard to the queftion of Human Liberty, Doctor Prieft- 

ley’s argument appears to reft intirely upon the mere fuppofition 

of the truth of a principle the oppofite to that which I have 

endeavoured to eftablifh, namely, that the fubje@ is within the 

reach of the human underftanding ; fince he fupports the doctrine 

of neceffity only by the impoffibility of maintaining that of 

free-agency. If this fhould appear to be the ftate of the argu- 

ment, it cannot be ufed to prove that very fuppofition. 

In the fecond fection of his Illuftrations of Philofophical Ne- 

ceffity, he fays, that to evade the force of his great argument 

of caufe and effe@, it is faid, “ that though in a given ftate of 

‘* mind two different determinations may take place, neither of 

“ them can be faid to be without a fufficient caufe; for that 

“© in this cafe the caufe is the mind itfelf, which makes the deter- 

“‘ mination in a manner independent of all motives.” This, 

which. 
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which Dogtor Prieftley introduces as an argument ufed to evade 

the force of reafoning by which the dorine of philofophical 

neceflity had been maintained, is really the ftatement of the 

opinion of thofe who embrace the doétrine of free-agency ; and 

until it fhall have been overturned no decifive progrefs can 

have been made in the eftablifhment of the oppofite dodtrine. 

On this point then the whole queftion turns. What is Doctor 

Frieftley’s anfwer? “ That the mind itfelf, independent of the 

“ influence of every thing that comes under the defcription of 

‘“* motive, bearing an equal relation to both the determinations, 

“ cannot poffibly be confidered as a caufe with refpect to either 

“ of them in preference to the other; becaufe, exclufive of what 

““ may properly be called motive, there is no imaginable dif- 

“ ference in the circumftances immediately preceding the deter- 

“ minations. Every thing tending to produce the leaft degree 

“ of jnclination to one of the determinations more than the 

* other muft make a difference in the ftate of ‘mind with refpect 

“ to them, which by the ftating of the cafe is exprefsly ex- 

“ cluded; and I will venture to Jay that no perfon, let hrs bras in 

te Savour of a [xftem be ever fo. great, will chufe to Jay in Jupport 

‘© of it that the mind can polfibly take one of two determinations 

“ withaut having for it fomething that may at leaft be called an 

“< inclination for it in preference to the other; and that inclination, 

““* or whatever elfe it be called, muft have had a caufe producing 

“ it in fome previous affeGiion of the mind.” I will not, indeed, 

chufe to fay that the mind can take one of two determinations 

without. being itfelf determined. by fome preceding circumftance, 

' becaufe I will not chufe. to affume the queftion of the freedom 

of the will; but I do not fee that, becaufe I decline to affume 

Vou. V. Dd the 
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the truth of one fide of this queftion, Doétor Prieftley is there- 

fore authorized to affume the oppofite. This argument of caufe 

and effect is, he fays, the great and moft conclufive argument for 

his do&trine. To what does it amount? The queftion is fairly 

ftated, and if in this dark and doubtful conteft no metaphyfician 

boldly maintains the doGrine of free-agency, the victory of phi- 

lofophical neceffity is at once proclaimed. Were the enquiry 

commenfurate to the human underftanding this would be a fair 

appeal to the common fenfe of mankind; but I have already 

afligned a general reafon for thinking that all enquiries into-caufes 

are beyond our comprehentfion. 

Ir may poflibly be thought that this is an enquiry only into 

the connection of caufes and effects, fince it only propofes to 

determine whether the operation of moral caufes is neceflary or 

contingent, and that it therefore is reducible to the clafs of thofe 

in which probability is attainable ; but the argument of Doctor 

Prieftley is derived from a general confideration of the nature of 

the human mind, and not from any experimental obfervation of 

facts. Not that I think fuch obfervation could fupport his fyftem,; 

even though it were certain that man is a free-agent, he could 

not have any experimental proof of his freedom, fince he could 

not know by experience that he could in any inflance have acted 

in a manner different from that in which he then chofe to a&. 

Since therefore a free-agent could not by experience difcover his 

freedom, it cannot be proved from experience that a being ads 

neceffarily. Experience muft in both cafes be the fame, and 

therefore cannot eftablifh the truth of either. 

Mr. 
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Me. Hume has defended the dodrine of neceflity on a ground 

different from either of thofe which have been mentioned: He 

is of opinion “ that men begin at the wrong end of this queftion 

“ when they enter upon it. by examining the faculties of the 

“ foul,” and propofes to determine it by an obfervation of the 

general conduct of mankind. “ It is,’ .he fays, “ univerfally 

© acknowledged that there is a great uniformity among the 

«© aGions of men in all nations and ages, and that human na- 

“ ture remains ftill the fame in its principles and operations. 

« The fame motives always produce the, fame ations; the fame 

« events follow from the fame caufes.” Hence he contends that 

there is the fame conflant conjunétion in the voluntary ations of 

men and in the operations of mind as in the material world, 

and we are therefore required to acknowledge the fame neceflity 

in the one as in the other. In anfwer to this it muft be ob- 

ferved, that the cafe oppofed by Mr. Hume to that of ftridt 

neceflity is a total difregard to motives, but this is a cafe for 

which the advocates of liberty do not contend. They allow that 

motives do very generally influence the conduét of mankind, and 

only maintain that the mind has a power of refifting and re- 

jeGting them: They do therefore acknowledge that there is a great 

uniformity among the aétions of men; and Mr. Hume himfelf 

admits that “ it is poffible to find fome aétions, which feem to 

« have no regular conneétion with any known motives, and are 

“exceptions to all the meafures of conduét which have ever 

« been eftablifhed for the government of men.” For thefe 

anomalous cafes Mr. Hume does indeed endeavour to account, 

by faying, that as in the material world a philofopher concludes 

that “ a feeming uncertainty in fome inftances proceeds from the 

Dd a2 the 
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“ the fecret oppofition of contrary caufes,” he muft, if he be 

confiflent, “ apply the fame reafoning to the actions and voli- 

“ tions of intelligent agents.” This, however, appears ‘to be 

merely what logicians call begging the queftion, The queftion is, 

whether human ations are regulated by the fame neceffity which 

conne€ts material caufes and effets? The proof is, that -we 

ought to argue about the former on the fame principle as about 

the latter. But Mr. Hume feems confcious that he had in this 

inftance unfairly begged the queftion, for in the words immedi- 

ately following he renounces his advantage by giving up the 

queftion: “* Or even,” he fays, ‘‘ when an aétion, as fometimes 

“‘ happens, cannot be particularly accounted for, either by the 

“ perfon himfelf or others, we know, in general, that the cha-' 

“ racters of men are, to a certain degree, inconflant and irregular. 

‘© This is in a manner the conftant charafter of human nature ; 

“ though it be applicable in a more particular manner to fome 

“ perfons who have no fixed rule for their condu&, but proceed 

“in a continued courfe of caprice and inconftancy.” In thefe 

words he appears to me to abandon his firft principle, that she 

Jame motives always produce the fame attions ; to acknowledge that 

there is in all, but more particularly in fome men, an incon- 

flancy of character which renders it impoffible ‘to account for 

their condu@ in all cafes, and confequently to leave the queftion 

of neceffity in its original uncertainty. 

Tue do€trine of liberty has lately been maintained by Door 

Gregory, who has undertaken to eftablifh it, by proving, on phyfi- 

cal and mathematical principles, that the do@rine of Neceflity is 

abfurd. The doctrine of Neceffity, as he has ftated it, he has, I 

think, 
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think, clearly refuted ; but he has not ftated it in the fame man-- 

ner with Doétor Prieftley. He fuppofes that when a number of 

motives are prefent to the mind, each fhould, if the do@trine of 

Neceffity were true, have its determined effet, and he fhews that 

the refults arifing from their combinations would not be fuch as 

are obferved to happen. In page 600 he fays, “ let the manner~ 

of the conjunction of caufe and effec in phyfics be fuppofed as 

different as poflible from the manner of the conjunéion of mo- 

« tive and a@ion; only let the conjunction in both relations. be» 

conftant, and the whole of my reafoning from the dilemma and 

e oa 
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e . axioms to the laft inference muft remain unfhaken, and all my 

conclufions will be found fuch as may be tried experimentally.” 

If then this be not fuppofed by the advocates of Neceflity, the 

reafoning of this writer is by his own conceffion without foun- 

dations! It, I think, appears from Doctor Prieftley’s treatife, that 

he regatded all the confiderations prefent to the mind as forming 

one motive, and that to this collective view he attributed the 

neceflary determination of the will. .'The queftion, therefore, 

on which he argues is, whether the mind can, in the fame - 

combination of circumftances, form’ different | determinations, 

whilft the queftion on which Doctor Gregory argues is, whether 

it is not abfurd to conceive that in every combination each dif- 

tin@ confideration fhould be. conne@ed with a correfponding . 

effet. That Doéor Prieftley did not confider each diftin@ mo-- 

tive as connected with its correfponding action, will, I think, ap-~ 

a 5 

pear from the following paflages. 
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‘In the firft feQion of his treatife on the doctrine of Neceffity he 

ftates his opinion in thefe words; “ I maintain that there is fome 
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fixed law of nature refpeGing the will as well as the other 

powers of the mind, and every thing elfe in the conftitution of 

nature; and confequently, that it is never determined without 

fome real or apparent caufe foreign to itfelf, 1. e. without fome 

motive of choice, or that motives influence us in fome definite 

or invariable manner, fo that every volition or choice is confantly 

regulated and determined by what precedes it; and this conflant 

determination of mind, according to the motives prefented to 

it, is all that I mean by its neceflary determination.” And in 

the fixth feCtion he fays, “ If we always choofe that obje& or 
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that action, which, on whatever account, appears preferable at 

the moment of making the choice, it will always be determined 

by fome invariable rule depending upon the ftate of the mind 

and the ideas prefent to it; avd it will never be equally im our 

power to choofe two things, when all the previous circumflances 

are the very fame.’ In the fecond fection he fays, that “ to 

eftablifh the conclufion defined in the preceding fedtion, nothing 

is neceffary but that, throughout all nature, the fame confe- 

quences fhould invariably refult from the fame circumftances. For, 

if this be admitted, it will neceffarily follow, that at the com- 

mencement of any fyftem, fince the feveral parts of it, and 

their re{pective fituations, were appointed by the Deity, the firft 

change would take place according to a certain rule eftablifhed 

by himfelf, the refult of which would be a new /ituation ; after 

which, the fame laws continuing, another change would fuc- 

ceed, according to the fame rules, and fo on for ever ; every new 

“ fituation 
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“ fituation invariably leading to another, and every event, from the 

“commencement to the termination of the fyftem, being ftriGly 

“ connected; fo that, unlefs the fundamental laws of the fyftem 

“ were changed, it would be impoffible that any event fhould 

“ have been otherwife than it was.” In the fame feétion he ex- 

prefsly calls the colletive view of all the confiderations fug- 

gefted to the mind the motive. ‘“ In every determination of 

“ mind, or in cafes where volition or choice is concerned, all the 

‘“* previous circumftances to be confidered are, the ftate of mind 

“ (including every thing belonging to the will itfelf) and the views 

“ of things prefented to it ; the latter of which is generally called 

“ the motive, though under this Term fome writers comprehend them 

“ both.” And he expreffes himfelf in the fame manner in the 

following page: “ A particular determination of mind could not 

“ have been otherwife than it was, if the laws of nature refpect- 

“ ing the mind be fuch as that the fame determination /ball con- 

“¢ flantly follow the Same frate of mind and the Jame views of things.” 

And in the fourth fe@ion he fays, “© whenever any perfon makes 

“* a choice, or comes to any ‘refolution, there are two circum- 

*“* ftances which are evidently concerned in it, viz. what we call 

“the previous difpofition of the mind with refpe@ to love or 

« hatred ; for example, approbation or difapprobation of certain> 
objects, &c. and the ideas of external objets then prefent to. 
the mind, that is, the view of the objetts which the choice or- 

““ refolution refpe@s.” Doétor Gregory, as the refult of his argu- 
ment, has determined, that a motive is not a phyfical caufe’ im-- 

pelling a man to a, but that for the fake of which a man atts; . 

and : 
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-and confidered, this as the diftingtion between the doQrines of 

Neceffity and Liberty ; but Doétor Prieftley has fpoken of it as 

a diftin@ion wholly unimportant, according to his notion of Ne- 

ceflity. In the fecond fetion he fays, “ No lefs fallacious is it to 

“ fay that motives do not impel or determine a man to a@; but 

“ that a man, from the view of the motives, determines himfelf 

“ toad.” And in the fourth fection he fays, “‘ Every volition is 

“ nothing more than a defire, viz. a defire to accompli/h fome end, 

“ which end may be confidered as the obje& of the paffion or 

“ affection.” In the following words he has guarded againfi any 

miftake which. might arife from his.comparifon of the mind to a 

balance. °‘‘ It is acknowledged that the mechanifm of the balance 

“‘ is of one kind and that of the mind of another, and therefore 

“ it pmay, be convenient to denominate them by different words; 

“ as for inftance, that of the balance may be termed a piy/al, 

“‘ and that.of the mind.a wmoral mechanifm. But ftill if there be 

“* a.real) mechanifm in, both cafes,. /o that there can be only one 

“ refult from the fame previous circumflances, there will be -a real 

“ neceffity, enforcing an abfolute certainty in the event.” 

Mr. Hume has not. expreffed himfelf with fo much clearnefs 

as Doctor Prieftley ; but his ambiguity renders his opinion equally 

fecure fromthe attacks of Doctor Gregory, .fince his expreflions 

are at leaft equally applicable to the opinion of Do@or Prieftley. as 

to that which Do@tor Gregory has controverted. In‘ his Effay on 

Liberty and Neceflity he .fays, that the inferences concerning hu; 

man actions ‘ are founded onthe .experienced union of like ac- 

“ tions 
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“ tions with like motives, inclinations and circumftances.” In 

the beginning of his Effay he had faid, that “ the fame motives 

“ always produce the fame adtions;” but he afterwards explains 

this affertion. “ We muft not,” he fays, “ however expeét that 

‘“‘ this uniformity of human actions fhall be carried to fuch a 

“ length as that all men in the fame circumftances will always acl 

“ precifely in the fame manner, without making any allowance 

“ for the diverfity of charaGlers, prejudices and opinions.” 

Tue greateft efforts in metaphyfical inquiry appear then, by 

the difficulties in which they are involved, to give confirmation 

to the opinion, that the nature of caufes and their manner of 

operating are hid from us in impenetrable obfcurity. The at- 

tempts made by Doétor Prieftley and Mr, Hume to eftablifh the 

dogtrine of Neceflity, have, I imagine, been fhewn to belong to 

that clafs of inconclufive reafoning which logicians denominate 

Petitto Principiz, and Doétor Gregory’s attempt to overthrow it to 

belong to the clafs called Lgnoratio Elanchi ; whilft on the queflion 

of Materialifm Doétor Prieftley and Bifhop Berkeley refute each 

other by contradi@ory arguments. Between this clafs of inquiries 
and that in which we are capable of arriving at certainty lies the 

clafs of mere Probability. In this middle clafs all the pradtical, 

and confequently all the immediately ufeful, knowledge of man- 

kind is to be found. Mathematical fpeculations and the abftra@ 

rules of logical reafoning may boaft the high privilege of abfo- 

lute certainty, but they are only ufeful as far as they are capable 

of being applied to human aétions; and in this application the 

mind of man muft be content with an affurance of lefs ftrength. 

Vou. V. Ee Tie 
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Tue fecond clafs I defined to be that in which a confideration 

of the connefion of caufes and effects is dire@tly or indireétly 

involved. That where fuch a conneétion is the obje& of inquiry 

probability only is attainable, is a direct inference from what has 

been mentioned with regard to the third clafs. If we are wholly 

ignorant of the nature of all caufes and their modes of operating, 

we cannot be in any cafe certain of the connection of effects with 

each other, or with thofe caufes to which they are afcribed. 

Mar. Home has indeed, from this principle, drawn a much more 

extenfive conclufion. From our ignorance of the mature of the 

connedtion of caufe and effect he has inferred, that we cannot 

reafon about the exi/femce of fuch a connection; and that our 

fuppofition of its exiftence is only the refult of a cuftomary 

tranfition of the mind from the one objet to the other. This 

inference, which is the foundation of his fcepticifm, is fupported 

by the following argument. Between thefe two propofitions 

I have found that fuch an objet has always been attended with fuch 

an effect, and I forefee that other objects, which are, in appearance, 

Similar, will be attended with fimilar effects, the connection is not 

intuitive. There is therefore required a medium which may 

enable the mind to draw fuch an inference, if indeed it be drawn 

by reafoning and argument. But there is not any fuch medium, 

fince the idea of fuch a connetion cannot be fuggefted by any 

fingle inftance, and there is nothing, in a number of inftances, dif- 

ferent from any fingle inftance which is fuppofed to be exadly 

fimilar, except only that after a repetition of fimilar inftances the 

mind is carried by habit, upon the appearance of one event, to 

expect 
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exped its ufual attendant, and to believe that it will exift. In 

anfwering this argument all that is neceffary is to produce that 

medium which he declared paffed his apprehenfion. It, I think, 

confifts of two propofitions. The former is that thofe things which 

begin to exif? have not an indcpendent exiftence, the latter, thofe 

things which do not exife of themfelves, or independently, muft dertve 

their exifience from fome other things. Thefe two abftra&t princi- 

ples are to me felf-evident. Perpetuity of exiftence 1s infeparably 

connected with Neceffity of exsftence, and the notion of derived 

exiftence is infeparably conne@ed with the notion of that which is 

not neceffary. The former is the principle of the firft propofition, 

the latter of the fecond. We muft therefore acknowledge that 

every thing which begins to exift has derived its exiftence from 

fome other being as its caufe. This has, indeed, been acknow- 

ledged by Mr. Hume himfelf. “ It is,” he fays, “ univerfally 

« allowed that nothing exifts without a caufe of its exiftence.” 

IcGnorant as we are of the nature of caufes, we are, indeed, 

unable to determine whether all Effects fhould be afcribed imme- 

diately to the firft caufe ; or whether, by the appointment of that 

firft caufe, there has been eftablifhed a connection between cre- 

ated things. On the latter fuppofition we might conclude that 

there is a real connection, where we have obferved an uniform con- 

junétion , but even on the firft we are authorized to infer the pro- 

q bability of a fimilar conjunétion of effects in fimilar cafes yet 

| unobferved by us. It is agreeable to the opinion, that all things 

derive their exiftence immediately from one great author, to be- 

lieve that there fhould be a fimplicity and uniformity in this 

continued fyftem of creation. 
Ee 2 THE 
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. Tue probability of any particular inference on either fuppo- 
| fition will be proportioned to what we conceive to be the extent 
f of our obfervation of the analogies of nature. Mr. Hume has 

faid, that if any intricate or profound argument be produced, it 
is in a manner giving up the queftion, becaufe it thould be obvious 
to the capacity of an infant; but, though the former fuppofition 

’ be indeed too profound, the latter has no abftrufenefs, except 
what it derives from the abftra&t form in which it has been pro- 
pofed; and other maxims, which, expreffed abftraftedly, would 
be as difficult to an infant, are yet readily admitted in their ap- 
plication. It would not be eafy to convince an infant that the 

; whole is greater than a part, and yet he would not find any 
difficulty in a particular inftance. But if after even this abatee 
ment it fhould ftill be thought too difficult, there is not any 
reafon why we fhould not fuppofe that the infant is influenced 
by the acknowledged principle of the affociation of ideas ; and 
that what in him is affociation is in the man affociation corre@ted 
and ftrengthened by reafoning. 

Tuts clafs, which has for its obje& the connection of caufes and 
effets, evidently contains all the enquiries of natural philofophy ; 
and what has been faid under the firft head of the divifion has, 
I fuppofe, made it appear that morality is alfo comprifed within 
it. It remains to be fhewn that it includes thofe propofitions 
which are fupported by the evidence of teftimony, or which relate 
to the computations of chance. 

AL 
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. ALL enquiries with regard to teftimony may be reduced to 

two heads: In proportion as we are fatisfied that a witnefs has 

not been influenced by any defire of deceiving; and has not 

himfelf been deceived, we give credit to his teftimony. The 

examination then by which we eftimate the credit due to. 

teftimony confifts of two parts, and if it fhall appear that each is 

a confideration of the connection of cauje and effect, it will be al- 

lowed that all propofitions whofe credit refts upon teftimony are 

rightly claffed. 

Waren we with to determine whether a witnefs has been 

influenced by a defire of deceiving, we confider what motives 

could have induced him to wifh to deceive us, or whether the 

means which he employed could promife him fuccefs in a fcheme. 

of deception. The former confideration is evidently an enquiry 

into the operation of motives, that is, of moral caufes on his 

mind; and the latter will, I think, appear after a little confi-. 

fideration to be an enquiry of the fame kind, though fomewhat 

more complicated. An enquiry into his judgment of the pro- 

bability of his fuccefs, is an enquiry into the operation of a view 

of the circumftances in which he was placed, confidered as a 

motive which fhould determine him in the formation of his 

plan of action. It is therefore an enquiry of the fame kind. 

It is however a more complicated enquiry, becaufe it is made 

for the purpofe of enabling us to form a judgment of his judg- 

ment of his fituation. He deliberates about the operation of © 

motives on the minds of others in difpofing them to concur with 

his fcheme or to oppofe it; but we, from our. view ‘of his 

fituation, deliberate about the expeétation, which he muft have 

entertained: 
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entertained concerning the probability of concurrence or oppofi- 

tion. When, on the other hand, we would determine whether 

a witnefs has been himfelf deceived, we confider the ftate of his 

mind at the time when he fuppofed the faa, of which he has 

given teftimony, to have happened. This again is a confideration 

of the influence of moral caufes. I cannot give a fuller illuftra- 

tion of what I have faid than by referring to Lord Lyttleton’s 

celebrated Obfervations on the Converfion of Saint Paul, from 

which indeed this divifion of the enquiry into the credibility of 

a witnefs has been taken. It is not at all neceflary to my pur- 

pofe that the queftion of human liberty fhould be examined. 

That motives have fome influence on the mind will not be 

denied by thofe who maintain its freedom, and the deficiency 

of their influence muft be fupplied by the felf-determining power 

of the mind, which is a caufe whofe manner of operating is 

equally remote from our comprehenfion. 

Doctor Campsetu, in his very able Examination of Mr. 

Hume’s Effay on Miracles, has contended “ that teftimony hath 

“a natural and original influence on belief antecedent to ex- 

‘“* perience,’ and in the fenfe in which he has afferted this 

propofition it appears to be true. Teftimony has an influence 

on belief antecedent to inferences from the conduct of others, but 

this influence is founded on the confcioufnefs which a child has 

of his own veracity. When he does not fpeak for enquiry, he 

{peaks to communicate his own ideas. Subfequent experience 

of the condu& of others may teach him that the noble gift of 

{peech is fometimes abufed, or he may learn the fame leffon of 

diftruft from the artifices which he himfelf is fometimes induced 

to adopt ; but the original and genuine ufe of fpeech he feels 

18 
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is to communicate the real thoughts of his mind. ‘The credit 

of teftimony is therefore founded on our original experience of our 

own veracity, though our eftimates of it are afterwards corrected 

by an enlarged view of the general condué of mankind. 

Tue probabilities of chance are included within this general 

defcription of probability. Doétor Reid has very properly ob- 

ferved, “ that we attribute fome events to chance, becaufe we 

« know only the remote caufe which muft produce fome one 

« eyent of a number, but know not the more immediate caufe 

« which determines a particular event of that number in pre- 

« ference to the others.” This he has illuftrated by obferving, 

« that in throwing a juft die upon a table we fay it is an equal 

« chance which of the fix fides fhall be turned up, becaufe 

“ neither the perfon who throws, nor the by-ftanders, know the 

«“ precife meafure of force and direétion neceffary to turn up 

“ any one fide rather than another.” Effay 7. ch. 3. The 

eftimate of chance appears therefore to be founded in a confi- 

deration of the conneétion of caufe and effet. When we are 

unable to diftinguifh thofe circumftances of the caufe which will 

determine the event in a particular manner, we proceed as if 

all the events which might poffibly arife from the fame general | 

caufe, ating in various circumftances, were equally probable, 

and make our computation merely from the number. The-ex- - 

ample mentioned by Doctor Reid belongs to that clafs of pro-- 

bable propofitions which relates to the operation of phyfical 

caufes. If the fubjeét of computation were the contingency of . 

human condué it would belong to the clafs of moral caufes. 

BEFORE: 

ie 
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Berore I conclude this effay, I would remark a_ peculiarity 

iin the probability of teftimony which feems to add to it con- 

fiderable force: This peculiarity is derived from the fucceffive 

nature of the acts of the mind. In the material world caufes 

and effects co-exift; and as we conjecture the connection be- 

tween them only from their correfpondence, it may frequently 

be difficult to determine to which of two co-exifting obje@s we 

fhould afcribe an effe@. The queftion concerning phlogifton, 

as ftated in Nicholfon’s Firft Principles of Chemiftry, may afford 

an example of fuch a difficulty. ‘“ The great queftion,” accord- 

ing to this writer,’ now is, whether inflammable air be con- 

‘“* tained in all combuftible bodies, fince they do not all emit it 

“ by mere heat; and it is evident, that if combuftion can be 

effected without it im any one inftance, it cannot be the in- 

‘« difpenfable and uniyerfal principle of inflammability. Its 

‘“ exiftence is denied in fulphur, phofphorus, charcoal, metals, 

“and fome other fubftances. It may however be obtained by 

heating thofe if water be prefent: whether it 1s afforded by the 

“ Jubftance under examination, or by the water, is therefore the fubject 

“ of controverfy.” Book 2. fec. 1. chap. 2. In the operations 

of the mind this ambiguity cannot prevail in the fame degree. 

We judge of the connection of moral caufes and their effects 

by their order of fucceffion, and as the mind cannot at the fame 

time give.confiderable attention to more than one motive, we 

are not liable to much ambiguity in our obfervation of the 

tendency of that motive; befides, though in fome cafes feveral 

motives may confpire to influence the mind to the fame deter- 

mination, yet in others they operate feparately. In thofe other 

cafes we may learn the natural tendency of thofe motives, and 

we may apply the refult of thofe obfervations in cafes more 

complicated 
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complicated. We conclude for inflance that in a certain cafe 

the confideration of pecuniary intereft has had a certain influence 

on the mind, becaufe’no other motive appeared in that inftance 

to be prefent to the mind, and we could fcarcely miftake in 

attributing the effet to the /img/e caufe with which it appeared 

to have conneétion. In like manner we conclude that the hopes 

of credit or power, and the defire of gratifying paffion, produce 

certain tendencies, and that different ftates of mind difpofe men 

varioufly with regard to the reception of truth. It were eafy 

to fele&@ from the facred writings examples of fuch cafes. 

This peculiarity in the operation of moral caufes appears to give 

confiderable force to conclufions concerning their influence in 

particular. cafes, and to balance any difadvantage which might 

arife from our inability to determine the queftion of their necef- 

fary operation. If we could afcertain that moral caufes act 

neceffarily, this fucceflive nature of the operations of the mind 

might perhaps in fome cafes, not too much complicated, enable 

us to arrive at certainty; but as I conceive that this queftion 

is beyond the limits even of probable conje@ure, I conclude that 

the credit of teftimony can never rife above probability. Our 

ignorance of the nature of all caufes, moral as well as phyfical, 

muft banifh ftri@ and abfolute certainty from every enquiry into 

the material or intelletual world. 

I wave now finifhed what I propofed; and if it fhall appear 

that I have more accurately defcribed the nature and boundaries 

of certainty and probability, and diftinguifhed both from that 

region into which the human mind is unable to penetrate, I 

VoL. V. Bf fhall 
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fhall think that I have done fome fervice to the. caufe of truth; 

if I have failed, this effay will only be one negative inflance 

more, and may with others ferve to guide fome future experi- 

menter. | 
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REE ES Se MARS BE QOS REE SE PEDO RECS ROUTER SOT ‘ r 

METEOROLOGICAL OBSERVATIONS iz IRELAND 

in the Year 1793. By RICHARD KIRWAN, Eq; LL.D. 

F.R.S. and M.R.I. A. 

In my former papers on this fubjeét I have laid down the 

rules of probability or meafures of expectation of the three 

‘moft important feafons of the year, as far as they could be 

eftablifhed by an experience of forty-one years, and deter- 

mined the limits of each with as much precifion as the data 

I could colleé&t would admit. The feafons that are conform- 

able to thefe I fhall therefore call regular, and thofe that 

deviate from them anomolous, until a ftill longer experience 

inftructs us to alter or improve thefe rules. It will therefore 

be the bufinefs of the meteorologift who chufes to follow this 

method to exhibit every year a view of the feafons of that 

immediately preceding, and examine their conformity with 

Fit 2 thefe 

Read Jan. 

25» 1794. 
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thefe rules. To effect this more eafily, and without recurring 

to anterior volumes of our Academy, it may be proper to 

exhibit a yearly fhort view of the feafons under their refpective 

denominations, and alfo of the meafures of expectation. 

FL BS, feds AB L, E. 

Seafons. 

Spring 61 Days. Summer 92 Days. Autumn 61 Days. 

Rain. Rain. 

Inches. |Days. Inches. |Days. Inches. |Days. 

}Wet -|3,78+ | 36+ ||Wet - |5,67+) 54 ||Wet - | 3,78+] 36+ 

3,15 | 36,1 Variable | 3,15+ | 307 || Variable | 4,72+| 45-+]/ Variable 

2552—| 24— Dry - |2,52—| 24—- |\Dry - | 3,78— 36 Pry - 

SaE:@ O NuDy 5D A, B,D) EE 

Probabilities at the Beginning of a Year. 

ie 2. 3. 

Spring. Summer. Autumn. 

Wet - - & | Wet - oe WES este oe 

Variable - 13 |'WVariable’ =? * | Variable - 22 

2 i acm ie MENT tI TY) ae pi 
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Or Spring I have as yet no prognoftics, but it is poflible that 

in time the mean height of the barometer in March will fur- 

nifh fome. The mean of March 1792 was 29,707, and the Spring 

was wet. That of March 1793 was 29,96, and the Spring was 

variable. 

fo RD CPA Le, 

Probabilities of Summer. 

PRO-GENOSTIC!S 

Spring Wet. | Variable.j Dry. 

Wet - = 2 £ a 

Variable - - - ax =e <2 

Symi ; : _ | zs Ls 

FOURTH TABLE. 

Probabilities of Autumn. 

PROGNOSTICS, 

Summer Wet. | Variable.; Dry. 

ope Wak ; sae a oS i 
Variable - S 5 2 4 _ 

Dry cd if Fy a3 % ra 



Wet Spring and 

Variable Spring and < Variable - ar 

Dry Spring and 

P ee a) A Beek, 

Probabilities of Autumn. 

PR -O,GaNIO) ST tT 1C-S. 

Wet. 

( Wet Summer - 
4[= 

| 
; Variable - sy 

LDry - : Fr 

Wet Summer - = 

\Dry - 3 ry 

( WetSummer-| = 

Variable - | 2 

Dry = = | =x 

Variable.| Dry. | 

“9 
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Of the Diftinétions of Variable. 

TuE modification called variable being intermediate between 

dry and wet, may fometimes approach very nearly (that is, 

within one or two-tenths) to the one, and fometimes to the 

other; and hence I fhall diftinguifh variable inclining to dry, 

and variable inclining to wet: it is reafonable to conclude that 

when this modification occurs as a proguoffic it fhould be 

deemed to participate but in a leffer degree of the foreboding 

properties of that modification to which it approaches moft; 

and alfo indicate a /efer degree of the modification foreboded, 

by the prognoftic to which it approaches. As the prognof- 

tications however founded on thefe diftinctions are not the 

refult of immediate obfervation, I fhall comprize them in fepa- 

rate tables, that their validity may be eflayed by future expe- 

rience. If found ufeful, they may be enlarged. 

SL_xX TH 
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S129 H TAB EE 

Probabilities of Summer. 

PROGNOSTICS. 

Variable Variable 
Spring. Wet. Wet. | Variable.| Dry. Dry. 

Wet. >= - . = z ar 9 

Variable - < = = 2m ee 

Dry : = zr or a5 is a 

SEVENTH TABLE. 

Probabilities of Summer. 

PROGNOSTICS. 

Spring. Wet. |Variable.} Dry. 

| v Variable wet - - - - 4 — as 

Dry = 2 = a FS == 

EIGHTH 
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MomninG Ent EVE: Ay Bois 

Probabilities of Autumn. 

ProcnosTics. 

Variable | | Variable 
Summer. Wet. Wet. |Variable.| Dry. Dry. 

Wee ye te fa a fos 
Variable — -- ay ae t Olacitiy AGe bat nen? 

BBY, boonies fh ae tf ove | is 

NINTH TABLE. 

Probabilities of Autumn. 

PR oGINolseTiricisiicii) Dias 

Summer. Wet. Variable.| Dry. 

Variable wet - - - es == a 

Variable dry — - - Syed tie Garo: Ts ve i 

Vou. V. Gg Sere tT ASB LE 
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i TENTH TABLE. 

i Probabilities of Autumn. 

4 . Pr oG Nos Tic S. 

a Wet. | Variable;| Dry. 

M: ‘|Wet fpring, and fummer variable wet | + le 4 

BS Summer variable dry | + ae a 

. |Spring var. wet,and fummer variablewet} + | 4 =—— 

. 

Ri Summer variable dry | a7 =e a 

"4 Spring var. dry, and fummer variable wet] 4 £ itis 

f Summer variable dry | = ae — 

: Dry /pring, and fammer variable wet a Th) re - 
ff, 
Y Summer variable dry | + ae a 

Ay A View 



Higheft. |Loweft. 

January -| 30,68 

February -| 39,23 

March - | 30,45 

April - 30,57 

May - - | 30,60 

June -_ = | 3047 

July = »+-4.:3035 

Auguft - | 30,29 

September | 39,57 

O@ober - | 30,68 

November | 30,63 

December | 70,60 
———— 

| 235 J 
A View of the Weather in 1793) 

Barometer. Thermometer. Rain 

Mean. } Higheft. | Loweft.| Mean. }Days. | Inches. 

29,05] 30,12] 52, 28, 139,324 20 |1,8911 

29,14} 29,929 55,5 | 29, [42,179 18 |2,1281 

29,33| 29,969 55, 31,5 138,27} 18 |2,0887 

29.42] 30,05.8 60, 31, [44,879 18 |2,3645 

29,27] 30,30] 67,5 | 41, [52,069 Ir |0,6305 

29,56] 30,11 69,5 | 43, |56,95:4 22 |1,6197 

29,81] 30,164 80, 48, 63,98. 20 12,0093 

29,65 30,054 75,5 | 48,5 16155104 23 |2,0093 

29,30] 30,164 67, 40, 54,65} 14 |2,4828 

29,41} 30,119 67, 33, 154,04] 16 11,1034 

29,22). 29,904 54, BP? she aaoabid\? Aaa 49 

28,68] 29,81 53) 32, 1439.51 f 17 4158128 

1 at aU a Sg i ea 
30,054 49,64} 214/22,8554 

Ge2 THE i 
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Tue greateft height of the barometer, and confequently the 

higheft atmofpheric tide, was in Odfober, the loweft in December ; 

the month during which its mean height was greateft was May; 

that during which it was loweft was December. 

In 1792 its sreateft height was in September, its loweft in 

January, and the month during which it was higheft on a mean 

was une, and that in which the mean was loweft was March. 

View of the Seajons. 

SPRING. SUMMER. AUTUMN. 

Rain. Rain. Rain. 

Inches. Days. Inches. Days. Inches. Days. 

September - 2,4828 - 14 
June - 31,6157 - 22 

April - 2,3645 - 18 | 
July - 2,0093 - | 

65 L 

May - 0,6305 - 11 | Auguft - 2,0093 - O&tober  - 11034 - 16 
-——- — _ 

29950 - 1 29 5160343 - a teae - 30 

Hence we fee the /pring was variable, whether we confider the 

quantity of rain or number of days. 

Tue /ummer was variable inclining to wet, if we confider the 

quantity of rain, or even wef, if we confider the number of rainy 

days. 

THE 
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Tue autumn was variable Sighth inclining to wet, if we con- 

fider the quantity of rain, but /ériét) variable if we attend only 

to the number of rainy days. 

Comparijon of the Seafons, with the Rules of Prognoftication. 

1° Tue {pring being variable, the probability of a wet fum- 

mer was the greateft by the third and fixth table, being 7, but 

that of a. varrable inclining to wet was the next greateft by the 

fixth table, being ;%, and aQtually took place. 

2° Tue fummer being variable, the probability of a wet 

autmun was the greateft by the fourth and eighth table, being 3; 

but as the fummer was varzable inclining to wet, the probability 

- of a variable autumn was alfo the greateft, by the ninth table, 

being 43. 

3°° A variaB_Le fpring fucceeded by a variable fummer oc- 

curred but once in 41 years by Dr. Rutty’s obfervations, and .- 

thefe were fucceeded by a wet autumn, therefore its probability 

ftood fingle, and was but => by the fifth table; but variable 

{prings were feven times followed by wet fummers, and thefe 

were followed five times out of feven by variable autumns, as 

appears alfo by the fifth table; therefore as this fummer was 

variable inclining to wet, the probability that it would be fol- 

lowed by a variable autumn alfo inclining to wet, was the 

greateft 
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greateft. Hence we may perceive the neceflity of the diftinctions 

of variable, and of enlarging the tables by their admiffion, full 

further. 

Comparifon of the Years 1792 and 1793. 

Rain. Months. 

Inches. | Days. || 3 Wetteft. | 3 Dryeft. Dryeft. Mean. | Barometer. 

ee 

Auguft February Heat. Mean. 
In 1792]28,793 *| 228 

September jJune November 5055 29595 

December |November 

— | eee |. 

; November |May 
In 1793] 22,85 | 214 

September |Odétober May 49,6 30,05 

April June 

In 1792 the winds in March blew 19 days from the W. 

or S. moftly from the 12th to the end of the month. In 1793 

it blew towards the end of the month chiefly from the «aft. 

It is remarkable that though the quantity of rain was different 

in thefe two years, yet the number of rainy days did not differ 

much, they being only fewer in 1793 by 14. 

In 
* By a miftake this was 30,7 in my laft paper. 
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In 1492 they were to the whole year as ro to 16, and in 1793 

as 10 to 17. 

Ir may now be proper to attempt to gain prognoftics of the 

different feafons from the ftate of the winter months that precede 

them. -If we call wzzter thofe three months in which the greateft 

cold ufually prevails and vegetation is arrefted, we may reckon 

five in every year; three at its beginning, January, February 

and March, and two at its clofe, November and December. 

March indeed may be reckoned intermediate between winter 

and fpring, but it partakes more of winter; thefe five months 

precede the fucceeding feafons, I fhall therefore confider them 

together under thofe heads which appear to me moft likely ~to 

furnifh prognoftics. 

Of the Winter preceding the Seafons of 1792. 

Rain. Mean of | ‘ Mean 
1791. Inches. | Days.| Barometer. Heat. 

Storms. 

November -]| 2,1088 ] 22 20374 43,21 | r W.N. W. 

‘(December - | 1,8910| 18 36534 | 0 

| 329990 |. 49 4 Madi dba bie Some ay 
nj92 ee Wa a ae | Bae 

January - 2,679 | 21 29372 39:92 } 0 

i February - 1,576*| 19 30,01 43,78 | 0 

q March - - I,65st 25 29570 44,09 | 9 allS.W. orS. or S.S.W. 

i ; | s9t0 lige 29,81 | 42,8 | 9 a ane 

. | Total - oad A aK 41,66 Bea (ET 

‘ Enfuing 
* By error 2,8240 in my laft paper. 

fl + By error 2,3644 in my laft paper. 
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Enfuing Seajons, Spring wet, Summer wet, Autumn wef, 

Of the Winter preceding the Seafons of 1793. 

Mean 
Rain. 

1792. Inches. | Days. |} Barometer. Storms. 

November -| 0,3940 | 14 30,05 ° 

December - | 2,9163] 17 209,986 5 W.N. W. or W.S.W. 

353103 31 "30,01 5 | 

1793- 

January - 1,8911 | 20 30,12 ° 

February - | 2,1281 | 18 . 29,92 25.W. N.W. 

March -| 2,0887] 18 | 29,96 2 S. W. before the 3d. 

6,1079 | 56 | 30, Mean a) Med AL 

Total - Giang) ay | he Mean PR 9 wr wae caf 

Ensuine feafons, {pring varzable, Summer variable inclining to 

wet, autumn variable /lightly inclining to wet. 

Amone all the years obferved by Dr. Rutty from 1725 to 

1765, there occurs but one fimilar to 1792, viz. the year 1755; 

in that the three feafons, fpring, fummer and autumn, were wet ; 

and by comparing my journal with his account, I find many 

other points of refemblance; it were perhaps worth examinmg 

how far they refembled each other with refpe& to human health. 

The 

’ 
. 

i 

¢ 
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The year 1756 bore alfo fome refemblance to 1793, for the 

{pring was variable, the fummer wet, and the autumn va- 
riable. 

Mar. Barxgr of Lyndon in England remarked that 1792 was 
the wetteft year that occurred fince 1782. The mean height of 
the barometer at Lyndon is 29,4 and the mean annual rain is 

about 23; but this year there fell 29,4 inches. The mean height 
of the barometer in March was about 3, below its ftandard 
height. 

Wor. Vs Hoh 
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EXPERIMENTS ox a NEW EARTH (found near 

STRONTHIAN in SCOTLAND. By RICHARD 

KIRWAN, Ef; LL.D. F.R.S. and M.R.1. 4. 

In the mineral kingdom there are many fubftances whofe 

diftin@ions are obvious; no one can be at a lofs to diftinguifh 

earths from ftones, or ftones from metals, or the various 

metals from each other. The utility of thefe diftin@tions is as 

evident as the difference of characters on which they are founded 

is ftriking ; but of late years lines of difcrimination have been 

traced between fubftances, moft of whofe characters refemble 

each other fo nearly, that they have ever before been deemed 

homogeneous. The difcovery of thefe latent diftinctions is 

often as important as that of the moft obvious, and much more 

difficultly cffeGted ; thus the difcovery of the difference between 

plumbago and molybdena led to the true knowledge of mineral 

coal; that of the difference between iron and manganefe led 

Hh 2 to 
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to the more perfect knowledge of fteel and iron ores; that of 

the difference between barytic and common lime-ftone led to 

the knowledge of a fubftance that is now a capital inftrument 

in chemical analyfis, and evinced the futility of that theory 

which deduced the origin of all fubftances that burned to 

lime from fea fhells. The fubftance I now announce to the: 

Academy affords a farther proof of the danger of too, ftrict a 

reliance on general theories, and of the poflibility of detecting 

many fubftances nearly allied to, but in reality differing from, 

thofe with which we are already acquainted. It is only after 

fome years of diligent but fruitlefs refearch after fuch aflimi- 

lating fubftances that this fofibility may be deemed an impro- 

bability.. 

Tue firft account I received of this fubftance, which I fhall 

call Stronthianite, was from Doétor Crawford in the year 1790 3. 

he was fo obliging as to fend me a fpecimen, accompanied. 

with a letter, informing me that from fome experiments he 

made it appeared to him to contain a new earth; what thefe 

experiments were he did not mention. 

SuorTLy after, however, it attra¢ted fome attention; in the 

Miner’s Journal of February 1791 a good defcription of its. 

external appearance, and fome account of its chemical proper- 

ties, are given from the obfervations of Mr. Sulzer. I had: 

not leifure to examine it until laft Oftober; from the expe-- 

riments I fince made, in which I was affifted by Mr. Higgins,. 

fuperintendent of our Apothecaries Hall, whofe chemical abili- 

tles 
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ties are well known, and likely to be eminently ufeful to this 

country, it plainly appears to be a new earth, intermediate 

between the barytic and common limeftone. 

External Charaéters. 

Irs colour is whitifh or light green. 

Irs luftre common. 

Irs tranfparency intermediate between the femitranfparent 

and opake. 

Irs fracture ftriated, prefenting oblong diftinét concretions, 

fomewhat uneven and bent. 

Irs hardnefs moderate, being eafily fcraped. Very brittle. 

Irs fpecific gravity from 3,4 to 3,644. 

SECTION 
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SECTION FIRST. 

its Relation to Heat and Fixed Air. 

Tuts ftone expofed to a heat of 130° Wedgwood, in com- 

mon clay crucibles, vitrifies very readily when in contact with 

the crucible, but the interior part remains unchanged. Having 

heated two ounces of it in a black lead crucible, only a very 

{mall part of it was vitrified; the remainder was converted 

into lime by a heat of 140°, and loft 194 grs. that is, little 

more than 20 per cent. of its weight ; fubfequent experiments 

fhewed that the weight thus loft is fixed air, and that the 

lofs is ftill greater than this experiment indicates, as by reafon 

of the partial vitrification it cannot be perfectly afcertained. 

Equa parts quartz and Stronthian lime, melted in a heat 

of 138°, partly into an amber yellow glafs, and partly into a 

black and white enamel, the furface prefented a ftrong lead- 

coloured metallic glaze, which was communicated even to the 

interior of the crucible and to its cover. 

Two parts of this lime and one of magnefia being heated to 

138°, the lime vitrified with that part of the crucible with 

which it was in contact into a porcelain mafs, and acquired 

a purplith and greenifh colour; the magnefia remained unal- 

tered. 

Four 
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Four parts Stronthian lime, and one of filex, heated to 138°, 

partly hardened and partly melted ; but as the crucible was 

confiderably acted upon, the genuine effects of thefe propor- 

tions is not clear. 

THREE parts Stronthian lime and one part argill, heated to 

150°, melted into a black compact mafs, of which the upper 

part was an enamel, and the lower a porcelain, not having been 

fufficiently heated. The fame experiment made with eommon 

lime produced only a porcelain. 

Two parts Stronthian lime and one of argill, heated to 150°, 

melted only where in contaét with the crucible, the interior 

parts retained its powdery ftate; common lime ufed inftead of 

Stronthian remained alfo in powder. 

E quat parts Stronthian lime and magnefia retained their pow- 

dery ftate, except where in contact with the crucible. 

Four parts filex and one of Stronthian remained unaltered 

at 147°, though the influx of melted coal feemed to convert 

them into a greyifh black compa porcelain. 

A comprounp formed of 67 parts filex, 23 of argill, and 10 

of Stronthian lime, melted at fo low a heat as 114° into a 

greyith white porcelain, which in a heat of 147° only became 

porous. When common lime was ufed inftead of Stronthian the 

compound melted at 145° into a femitranfparent frothy ena- 

mel. 
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mel. Hence we fee this ftone may be advantageoufly fubfti- 

‘tuted for lime in ‘pottery and vitrification, and, in metallurgy, 

as a flux for certain refractory ores. 

WATER poured on Stronthian lime heats more violently than 

with the fame proportion of common lime; it alfo diffolves it 

much more copioufly, 200 parts of water diffolving one of 

this lime, or rather more; for a troy pound of water, tempe- 

rature 60°, diffolves 36 grs. of this lime. 

Tue moft remarkable property of this lime is that it is 

capable of cryftallizing ; a faturate folution of it, being fuffered 

to ftand for one day in a cool place, fhot into tranfparent 

rhomboidal cryftals, two of whofe oppofite angles were very 

acute, and the other two confequently very obtufe; thefe cryftals 

do not readily eflorefce by expofure to the air of the tempe- 

rature of 66°, but placed on a hot iron they fall into powder 

which is ftill in the ftate of lime; the water deprived of them 

forms a pellicle on the furface like common lime-water ; the 

crytftals themfelves are alfo foluble with the afliftance of heat. 

Tue lime-water has a ftronger tafte, though of the fame 

kind as that of the common; like this, it precipitates metallic 

folutions, and particularly that of fublimate corrofive with the 

fame colour, but much more copioufly than the common. 

ir is a much better teft of fixed air than common lime- 

water, being precipitated much more abundantly by the fmalleft 

particle st that air. 

WatTeER 
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Water, thus impregnated, abforbs hepatic air in great quan- 

tity, and thus forms a Stronthian hepar. Marine acid, added 

to this liquid hepar, produced a pale bluifh precipitate, accom- 

panied with fome effervefcence. 

STRONTHIAN-LIME is precipitated from its folution in water 

like the common by fpirit of wine. 

SECTION SECOND. 

Of its Relation to Acids. 

To difcover its rank in the feries of bodies fubjected to the 

action of acids, I found it neceffary previoufly to examine fome 

anomalous experiments relative to the powers of common quick- 

lime, which, if left undetermined, would diffufe their obfcu- 

rity over thofe which I meant to inftitute on Stronthian lime. 

Asout the year 1779, Mr. Sage of the Royal Academy of 

Paris, and. Do@tor Demefte, afferted that quick-lime was a dif- 

ferent earth from the calcareous; and, to prove this difference, 

they affirmed that lime-water precipitated a folution of gypfum, 

and alfo of lime-ftone in the nitrous and marine acids. M. 

Morveau, in examining the nature of various calcareous com- 

pounds, allowed the truth of this experiment, and at that time 

Vo. V. Ti attributed 
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attributed this precipitation to the phlogifton of lime*. This ex- 

planation not appearing to me fufficiently fatisfaCtory, I made 

the following experiments: 

1° Havine diluted fome quantities both of nitrous and marine 

acids with diftilled water, I faturated both with Carrara marble ; 

another portion of this marble I converted into lime, and of this. 

lime I formed lime-water. 

2°: To fmall portions of the folutions of this marble in each 

of the above-mentioned acids I added lime-water ; in each a flaky 

and fomewhat brownifh white precipitate appeared. 

3° Tus precipitate was not foluble by an addition of pure 

diftilled water. 

4° NEITHER was it increafed by an addition of more lime- 

water; yet it was fo fmall that I could not conceive it to con- 

tain all the calcareous earth in the nitrous and marine folu- 

tions. 

5° Tue liquor in which this precipitate appeared being fil- 

tered, and the precipitate, thus feparated, more lime-water was 

added to the filtered liquor, but no precipitate appeared; yet on 

dropping into this liquor a frefh quantity of marine felenite a 

cloud was immediately difcernible. 

. ® See 17 Rozier for 1781, p. 218, 224 and 227. 

6° Tuer 
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6°: THE @lition of marine felenite being flightly boiled, 

lime-water was added to it; a cloud ftill appeared, but the pre- 

cipitate was much lefs copious than when the unboiled folution 

was ufed. 

4° To a folution in the nitrous acid, not of marble, but of 

lime formed of marble, lime-water was added; no precipitate or 

cloudinefs enfued. 

Hence it is clear that the precipitation, formed by the 

addition of lime-water to the acid folutions of Carrara marble, 

confifted of the lime itfelf contained in the lime-water, and not 

of that united to the ‘mineral acids, being occafioned by the 

fixed air abforbed by thofe acid folutions after or during its 

extrication in the aé& of folution; for this precipitate muft be 

either argill, magnefia or calcareous earth; if it were argill or 

magnefia the precipitate would be as copious from a boiled as 

from the unboiled folution, the contrary of which we have feen 

in the 6th experiment ; it fhould alfo be found in the acid 

folutions of lime, which is contradicted by the 7th experiment ; 

if it were an earth feparated from an acid it fhould be in the 

ftate of lime, and confequently foluble by an addition of more 

water, contrary to the 3d experiment; but if we fuppofe it a 

calcareous earth, precipitated from the lime-water by the fixed 

air contained in the acid folutions, all the phenomena exhibited 

by thefe experiments muft naturally occur. This air will pre- 

cipitate the lime in the lime-water added, as in the 2d expe- 

| aie rimené, 
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riment. This precipitate will be infoluble in water as in the 
3d; the addition of more lime-water will not increafe it, as is 
feen in the 4th, all the fixed air being already taken up; but 

on_adding to this mixed liquor more of the acid folutions a 

precipitate will appear as thefe acid folutions convey an addi- 

tional quantity of fixed air, which a@s on the lime-water con- 

tained in the mixed liquor, as in the sth experiment; the 

precipitate will be lefs copious in the boiled folutions, as much 

of the fixed air is expelled by the boiling, as in the 6th expe- 

riment; and finally, no precipitate will be formed in the acid 

folutions of lime, as in that cafe no fixed air can exift. 

Tuts fource of ambiguity being removed, I now proceed to 

the experiments made to difcover the relation of Stronthianite to 

acids. 

Jo the Marine. 

STRONTHIANITE diffolves very readily in the marine acid, 

whether concentrated or diluted, and with confiderable effervef- 

cence; roo grains of Stronthianite lofe by folution in acids 26,5. 

Common lime-ftones, equally free from foreign mixture, con- 

tain much more fixed air; barytic lime-ftones much lefs, and are 

more difficultly foluble. 

Tue acids of vitriol, tartar and fugar, being fucceffively dropped 

into this muriatic folution, inftantly produced copious precipitates 

ftill more infoluble than thofe that arife from their union with 

common calcareous earth. 

Tuts 
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Tuts folution is alfo precipitable by mild alkalis, whether 

fixed or volatile, and apparently fo by the fixed cauftic vegetable 

alkali; but the cauftic volatile produced only a flight cloud, pro- 

ceeding, as I imagine, from its not being perfectly cauftic. 

Mitp calx caufed alfo a precipitation of Stronthian from this 

folution, but mild barytes none. 

Common lime-water produced a precipitate in this folution 

from the caufes already mentioned ; but barytic lime-water caufed 

a copious precipitate. 

Aut neutral falts, formed by the vitriolic acid united to any 

bafis, fuch as the folutions of tartar vitriolate, glauber, vitriolic: 

ammoniac, felenite, epfom, alum, and of the vitriols of zinc, 

lead, mercury, tin, bifmuth, regulus of antimony, produced copi- 

ous white precipitates, that of iron a brown. 

Bur neither iron, copper, tin or lime, in their metallic forms, , 

caufed any change in our folution, at leaft ina fhort time. This 

folution, being evaporated nearly to $ its bulk, fhot into cryftals 

foluble in their own weight of water of the temperature of. 

68°. At 78° ora ftill higher heat they efflorefce. 

To the Nitrous Acid.. 

Tuts ftone is fcarce at all attacked by nitrous acid whofe 

fpecific gravity is 1,4, but if to this acid half its weight of 

water. 
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water be added, fo that its fpecifie gravity be about 1,3, it is — 

gently foluble ; but if nearly its own weight of water be added 

to it, fo that its fpecific gravity be 1,22, it effervefces violently, 

whereas barytes is nearly infoluble in an acid even thus diluted. 

This folution alfo cryftallizes ; and, if the evaporation be flow, into 

large cryftals; by fpontaneous evaporation I have obtained fome 

of the weight of 14 grains, and if the quantities were large their 

fize would undoubtedly be greater. Their fhape was that of flat 

hexahedral lamelle imbricated, that is, fuperimpofed on each 

other, as flates on the roof of an houfe. 

Tuese cryftals are foluble in fomewhat more than their 

weight of water heated to 66°. Placed on a red-hot iron they 

decrepitate like common falt, and fufe in a ftill ftronger heat. 

Tue faturate folution of this earth does not difcolour litmus, 

as that of barytes does. 
- 

To the Acetous Acid. 

Tuts ftone is alfo foluble, though much more flowly, in diftilled 

vinegar. The folution being carefully evaporated fhoots into 

ftelliform cryftals, of an acid tafte; they efflorefce by expofure 

to the air. . 

To the Vitriolic Acid. 

Tus acid, when concentrated, has fcarce any action on this 

ftone, whether mild or calcined. When much diluted I found 

10,000 parts of it to diffolve one of this ftone. 

SECTION 

— 
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Of the Affinities of Stronthian. 

STRoNTHIAN lime-water, poured on a folution of tartar vitrio- 

late, immediately formed a precipitate, and fo it did in the 

folution of glauber’s falt and vitriolic ammoniac; hence its affi- 

nity to vitriolic acid is fuperior to that which any alkali bears to 

this acid, 

Ir alfo formed a precipitate in the folutions of common fele- 

nite, epfom and allum; hence the affinities of common lime, 

magnefia and argill, to the vitriolic acid, are inferior to thofe of 

this earth. 

Bur barytic lime-water decompofes the compound of vitriolic 

acid and Stronthian, and alfo the combinations of this earth with 

the nitrous, muriatic and acetous.acids. 
b di ss a 

Hence the affinities of Stronthian feem to be the fame as 

thofe of barytes, but inferior in degree, though fuperior to thofe 

of common calkx. 
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OBSERVATIONS om RAIN GAGES. 

By THOMAS GARNETT, M.D. Member of the 

Royal Medical, Royal Phyfical, and Natural Hiftory Societies 

of Edinburgh, of the Medical Society of London, and the 

Literary and Philofophical Society of Manchefter. 

Tue theory of rain has long engaged the attention of philo- 

fophers, and many ingenious and plaufible conjefures on the 

nature of this meteor have been given to the public; but the 

fa&ts of which we are at prefent poffeffed feem to me to be too 

few in number, and to have been made at places too remote 

from each other, either to refute or confirm the theories in 

queftion. This confideration induced me to collec all the obfer- 

vations on this fubje@ I could; and in the laft volume of the 

Memoirs of the Literary and Philofophical Society of Manchefter 

is an Effay of mine containing a number of obfervations made 

on the weftern coaft of this ifland. Since the publication of 

that Memoir I have received journals from different parts of the 

Vou. V. Kk kingdom, 
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‘kingdom, and have prevailed en feveral of my _philofophical 

friends in different counties to keep exaé regifters of the baro- 

meter, thermometer.and..rajn..gage......By--thefe..means..1am~in- 

duced to hope that we fhall be furnifhed with a part of the 

natural hiftory of this ifland as yet little known, and which 

will not merely be gratifying to, curiefity; but appligable., to, 

the moft ufeful purpofes, and which promifes to fupply the 

dficiéndy of obfervation, and’ enable the et eae to -cofredt 

his'theory by fais... ~ mAs AnpoA | \ 

Tue barometer and thermometer are, inftruments. which. are 

liable to little’ error when” ’ carefully” Ymade and “in. the ect. 

fimple form , but rain gages are very imperfect inftruments. 

My attention was direfied to the methods of remedying their 

imperfeQions as much as poflible, from having obferved that 

the journals of two gentlemen at Kendal in Weftmoreland, whofe 

accuracy in obfervation could not be fufpected, differed con- 

‘ fiderably, though their gages were fimilarly ne but ‘ do 

not know whether fimilar i in their contitaaiaes. 

; ; id 3 

OR ain GAGES are’ imperfedt on tworaccounts: “Firft, of account 

of “the evaporation which’ very commonly takes place on the 

interior furface of the funnel during wet weather in fummer 5 

for the’ air is for the Hon part in a condition to abforb ‘more 

water than it contains, though our humid atmofphere is fome- 

times fo perfe@ly faturated as to depofite part’ ‘of ‘its vapours on 

furniture within doors, even during the months of July and 

Auguft, provided the weuinee be very wet; but water will 

frequently evaporate from the furfaces of many ‘bodies, ‘particularly 

Pear 
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from metallic fubftances, as I have found by experiment, while 

rain 1s falling in fummer, or dew forming in an evening; for if 

‘a veffel of tinned iron te rubbed over with a wet {punge, 

and then fufpended with its mouth downwards, its inner furface 

will foon become dry again, though rain be falling or dew forming 

‘at the time. 

As this evaporation cannot, be entirely prevented. by any 

method. of confiruéting the gage, if the quantity of water loft 

this way could be determined, | this imperfection would. be 

correGed;' and) I fhould think. that) this quantity: might: be 

determined by two contiguous gages. For, let A. and a‘= 

the areas of the apertures of the two gages; B and b = the 

curve furfaces of the funnels; S, s= the quantities of water 

colleted by them in a given time in grains; xX and x the 

quantities loft by evaporation in the fame time; then S + X 

and s 4 x, being the quantities received by the gages, we have 

Pai haoeiet, Sol ie at) anand lee) ger aS but fince the 

quantities evaporated: in the fame time are as thofe furfaces, 

bX 2a S—As+aX 
Bey beep: x; x, and » — yee at Te Wier hence X = 

B Haees and the quantity corrected = S a > ies 

Ab SBA s. but the cones muft not be fimilar, for A that 

cafe both the numerator and denominator would be = 0, and 

‘f confequently nothing could be determined. Indeed, if it was 

worth the while, it might even be determined in this cafe, by 

taking the fluxion of the quantity. 

Kk 2 THe. 
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Tue fecond imperfection arifes from the lofs of water occafioned 

by drops of rain burfting when they are driven obliquely by a 

breeze, and ftrike the fides of the gage: in fuch cafes they dif- 

perfe into a number of minute drops, many of which never defcend 

into the receiver, but efcape over the margin of the funnel. 

This depends on principles too fimple to require any experimental 

proof. It is difficult, if not impoffible, to prevent entirely this 

lofs of water by difperfion; all that we can do is to diminifh the 

caufe of it as much as we can. An ingenious friend of mine, 

Mr. Gough of Kendal, in a letter which I lately received from 

him, propofes the following method of remedying this imper- 

fection. 

A linen ftrainer, he fays, of a conical figure, fhould be fitted 

exactly to the mouth of the gage; this flexible funnel fhould be 

ftretched by a weight or ftring fixed to its apex within the veffel ; 

the drops ftriking on this yielding fubftance would receive a 

moderate concuffion, and the particles of water would be en- 

tangled in the threads of the cloth. It is evident that this would 

greatly prevent the lofs occafioned by difperfion, but would much 

increafe the evaporation, by detaining a quantity of water in 

the funnel, expofing a much greater furface to the air. A better 

way of remedying this imperfection is to have a perpendicular 

rim, an inch or two high, fixed to the rim of the funnel. I have 

here given the form of rain-gages which I have had conftructed for 

my friends. 

In 
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In gages of this form, efpecially when 

made fufficiently large, Mr. Copland of Dum- 

fries informs me that he found the lofs from 

difperfion nearly, if not entirely, corrected. 

The area of the aperture of one of his fun- 

nels contains 144 fquare inches, and the other 

288. He has compared this with one of 16 

inches, and always found a {maller than proportional refult 

from this laft in windy weather. He fays he has obferved his 

large fquare gages in ftormy falls, and could obferve nothing 

driven over after it had ftruck the infide, and was furprifed to 

fee fo little loft even during a hail fhower. He recommends 

gages with fquare apertures in preference to circular or cylindrical, 

for “ from the rotatory motion which the air always takes, 

when forced over the end of a tranfverfely truncated cylinder, 

and which emits, for that reafon, a whiftling noife, the rain will 

be carried over the edges of the cylinder, and be almoft entirely 

prevented from falling into the gage.” He foon found, after 

ufing fquare ones, that the refults from them were much more 

ample than from fome others that were kept in the neighbour- 

hood, which were of a cylindrical form. I generally have a 

little cup with its mouth downwards, fitted to the neck of the 

funnel as at A, which will go over the mouth of the bottle; 

becaufe it is evident that when rain is driven againft the outfide 

of the funnel, or in confequence of the condenfation of dew 

upon the outer or under fide of it, more water would be collected 

by the receiver than falls within the area of the funnel, if it 

was not prevented by a contrivance of this kind. 

I was 
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I was induced to trouble the Academy with the preceding 

obfervations, in hopes that they might dire&t the attention of 

philofophers in our fifter kingdom to this fubje@; for this 

part of the natural hiftory of Ireland is yet very imperfe@ly 

known; but. f am happy to find it has engaged the attention 

of that excellent philofopher Mr. Kirwan, by whom it may 

be expeGted that much light will be thrown onit. If thefe hints 

thould meet with a favourable reception, I intend from time 

to time to fend to the Academy an account of any philofophical 

difcoveries or obfervations that may occur to me. 

I uAve fubjoined a table containing the quantity of rain 

in inches and parts which has fallen within five years; the 

places of obfervation were chiefly on the weftern coaft of this 

ifland, and may eafily be compared with the quantities which 

fall on correfponding parts of the eaftern coaft of Ireland. 

(icy prude cai | 
Years | Dumfries. Kendal. Kefwick, tS ee Lancafter. Salford. ;Youngfbury.; London. 

| 

14,892 1788) 26,423 | 3952575 | 3453957 | 42306 bie 17,676 

SS ee ee 

1789] 48,093 | 69,835 | 72,2449 | 66,52 | 51,01 29,493 | 21,976 

1790] 395354 | 66,263 | 64,7439 | 58,48 | 46,61 | 42,75 | 22,970 | 16,052 

1791] 39,2817 | 62,200 | 73,5522 | 24,200 

giclee ed ee 17921 4755130 | 84,884 | 84,6051 bye | 1955 

SO | 

‘ 

‘ 
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N. B. Kendal bears N. 30°. W. from London, diftant 226 

Englifh miles, meafured on a great circle of the earth; and, 

according to the obfervations of Mr. Dalton, the town is elevated 

about 46 yards above the level of the fea. Kefwick bears 

N. 30°. W. from Kendal, 22 Englifh miles, meafured on a 

great circle ; and, according to Mr. Crofthwaite, is elevated about 

76 yards above the level of the fea. 

Fetiroot lies at the fouth end of Winandermere, where 

the lake contrats into a river, and is about 26 yards above the 

level of the fea. Thefe places are furrounded with high hills, 

fome of them elevated confiderably more than a thoufand yards 

above the level of the fea. Salford joins Manchefter, and 

Youngfbury is near Ware in Hertfordfhire, 20 miles north of 

London. 

Tue difference in the quantities of rain which fall at thefe 

different places is furprizing. Much more falls in hilly than in 

level countries. 

TGA RN Ea TD. 

Harrogate, December 10, 1793. 
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LETTER from the Reverend Doctor YOUNG, Senior Fellow 

of Trinity College, Dublin, and M. R. L. A. to the Right 

Honourable the EARL of CHARLEMONT, Prefident of 

the Royal Irife Academy. 

My Lorp, 

As the manner of extracting coal from mines is not generally Read Dec. 

known in detail in this country, perhaps the following cireum- ” 1793 

ftantial account of the noted mines ef Whitehaven in Cum- 

berland by a gentleman of that country may be thought fit to 

be inferted in the Tranfactions of the Academy. 

I have the honour to be, 

MY LORD, 

With the ereatett refped, 

Your Lordfhip’s moft obedient, 

Humble fervant, 

MATTHEW YOUNG. ‘ 

Vor. V. EB OBSER- 
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OBSERVATIONS and INQUIRIES made upon and 

concerning the COAL WORKS at WHITEHAVEN mn 

the County of CUMBERLAND in the Year 1793. By 

JOSEPH FISHER, M.D. Fellow of the Royal Phyfical 

Society in Edinburgh. 

In the neighbourhood of Whitehaven are two coal works or 

collieries, called Howguill and Whinguill. The firft les on 

the fouth weft part of the town, and the prefent works extend 

from the town towards the fouth about two miles and a half, 

reaching nearly to the valley called Sandwith, and in breadth 

about one mile and a half, viz. from a rivulet called the 

Powbeck on the eaft fide to about nine hundred yards under 

the fea towards the weft, making in area about two thoufand 

four hundred acres. This is the extent of the prefent workings, 

and is aflerted to be the moft extenfive colliery in Great 

Britain. 

In 
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In this colliery are now difcovered five workable feams or 

bands of coal, befides feveral {maller feams which are not 

worth the working. 

In the pit named King-pit, which is the deepeft pit in this 

colliery or in Great Britain, the firft feam or band is called 

the Crow Coal, which is two feet two inches thick, It lies 

at the depth of fixty yards. 

Tye fecond feam or band is called the Yard-band, in thick- 

nefs four feet fix inches, and lies at the depth of one hundred 

and fixty yards. 

Tur third feam is called the Bannock-band, about eight feet 

thick, including two metals, which are about twelve inches 

thick. It lies at the depth of two hundred yards. 

Tur fourth feam is called the Main or Prior-band, which is 

from ten to twelve feet thick, and about two hundred and 

forty yards deep. 

Tur fifth feam is called the Six-quarters Coal, about five feet 

thick. It lies at the depth of three hundred and twenty yards. 

No part of this laft feam has been yet wrought. 

Wuar other feams lie below thefe is yet unknown. No 

trial has been made above twenty yards below the fifth feam, 

which makes the greateft perpendicular depth hitherto funk 

Lila to 
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to be three hundred and forty yards below the earth’s fur- 

face. 

Ir would not be difficult to perceive, before any coals were 

got, that this tract of land contained feams or bands» of coal, 

becaufe the Bannock or third feam, and the Main-band or 

fourth feam, before mentioned, have burft out, as it is termed 

at Whitehaven; that is, they fhew themfelves in feveral places 

on the floping furface of the earth, on the weft fide of the 

valley leading from Whitehaven to St. Bees. To the fouth- 

ward of this colliery thefe feams of coal are alfo thrown much 

nearer the furface by what is called upcaft dykes (words which 

will be hereafter explained) the largeft of which is about 

forty yards. 

‘Ar a pit called Wilfon’s pit, which is the moft fouthern pit 

in this colliery, the main band or fourth feam before-mentioned 

lies only about one hundred and forty yards below the furface; . 

whereas at King-pit, as before flated, it lies one hundred yards 

deeper, or about two hundred and forty yards. 

It appears that at the firft beginning to wotk this colliery 

a level or watercourfe has been driven from the rivulet called 

Powbeck, near the copperas work, to the fouth of the town 

about three hundred yards. 

Tue courfe of this level is to the full dip or defcent of the 

colliery, which is nearly due ‘weft, until it cuts or interfects 

the 
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the Bannock-band or third feam of coal before-mentioned. 

This level effectually drained about three hundred yards in 

length, and about one hundred yards in breadth, water level 

courfe, in this feam. “The extent of coals thus drained is called 

a winning. The depth of the pits in this winning or extent 

is from twenty to ‘fixty yards. 

Tue fecond winning or extent drained has been effected by 

driving a level from the furface of the Powbeck near a farm- 

houfe called Thicket, further fouthward than the firft winning. 

By continuing this level to the weftward they have cut or 

interfected the main band or fourth feam before-mentioned 

about four hundred yards to the dip or weft of the outburft or 

appearance of this coal at the furface. 

“Tus level drained about a thoufand yards in length water 

level courfe, and four hundred yards in breadth or dip and rife 

courfe, and alfo fomething more in breadth in the Bannoch- 

band feam of coal. 

Tue coals obtained from thefe two winnings or extents muft 

have beén very confiderable. 
) 

Ar that time the coals were drawn out of the pits by men 

with jackrolls or windlaffes, and laid up in banks, from whence 

they were carried to the fhips upon the backs of little horfes 

in pack loads, each pack-load containing what is called a Cum- 

berland bufhel, confifting of twenty-four gallons, and each weighing 

about fourteen ftones. 

Havine 
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Havine obtained as much coal as they could by thefe two 

levels, the third winning was made at a place now called 

Ginns, which is a village or hamlet near Whitehaven on the 

fouth weft. 

Horizontat vertical wheels were ereéted here, called Ginns, 

by which they drew the coals with horfes out of the pits, which 

before was done by men with windlaffes or jack-rolls. 

A Frew houfes being built here, in confequence, for the 

colliers and workmen, became a confiderable village, now known 

by the name of Ginns. 

Wits thefe ginns or vertical wheels both water and coals 

were drawn from the pits; but drawing the water thus by horfes 

and thefe vertical wheels became too expenfive, fo that the 

coals drawn would not pay for the expenfes incurred. ‘To re- 

medy this, the late Sir James Lowther purchafed the materials 

of an engine in London, which had been formerly ufed there 

for raifing water to fupply the city. Report fays that this was” 

the fecond fteam-engine which was erected in England. The 

materials were fent in a fhip from London to Whitehaven, 

where they were put together and fixed upon a pit near Ginns. 

The depth of this pit is about fifty-fix yards from the earth’s 

furface to the main band or fourth feam of coals. This engine 

had a copper boiler about ten feet in diameter, with a lead top, 

a brafs cylinder twenty-eight inches in diameter, and wooden 

pumps eight inches in diameter, with a brafs working barrel. 

As 

—_ OR ee eee > 
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As the number of pits was increafed the water augmented, 

until at length it was judged neceffary to ere@ another engine 

with greater powers than the firft. By thefe two engines the 

water was drained from a confiderable extent of the Yard-band, 

Bannock-band and Main-band, feams of coals, which, being thus 

laid water free, fupplicd the town and export market for many 

years. 

Tue pit, called Parker’s-pit, about half a mile from what is 

called the Staith, (a place to hold a large quantity of coals) 

which is near the harbour, was won in the Yard-band feam by 

thefe engines. 

Ir was from this pit that the firft waggon-way (as it is 

called) was laid in this county. A waggon-way is a road for 

a waggon with four wheels to run upon. It is made with 

wood laid down faft on each fide of the road at a proper dif- 

‘tance for the folid iron wheels of the waggon to move upon; 

the wheels are confined from running off from the wood by a 

protuberant rim of iron on the interior fide of each wheel. ‘The 

road is made fo'as to have a gentle defcent along its whole 

length, fo that the loaden waggon runs from the pit to the 

ftaith without any horfe to draw it; where the defcent is fo 

much that the motion would be too quick, a man, who is mount- 

ed behind the waggon, by preffing down upon one wheel a piece 

of wood, called the convoy, which is fixed to the waggon for 

that purpofe, can reftrain the too rapid motion and regulate it 

properly. 

mm A HORSE 
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A Horse is ufed to draw the empty waggon back again to 

the pit from the ftaith. by an eafy afcent along another fimilar. . 

waggon-way, laid along the fide of the former at about three 

feet diftance: thus it is fo contrived that the loaden and empty 

waggons never meet, or interfere with each other. 

Tue ftaith is a large wooden building on the weft fide of the 

town adjoining to the habour and covered in. In this ftaith 

are fixed five hurries or fpouts, at fuch a diftance from each 

other that a fhip of three hundred tons burthen can lie under 

each hurry and receive a loading at one time. The ftaith is, 

about thirty-feven feet above the level of the quay, and when 

the waggons arrive there the bottom of each waggon is drawn 

out and the coals are dropped from thence into the hurry or 

fpout under it, through which they run down into the fhip laid 

below to receive her loading. The hurries or fpouts lie with 

an inclining flope of about forty-five degrees. 

WHEN there are no fhips ready to receive coals they are de- 

pofited in the ftaith, which will contain about fix thoufand 

‘tons, Dublin meafure, or three thoufand waggon loads. Thefe 

coals thus depofited are once more put into waggons and 

dropped through the hurries or fpouts into fhips, when there 

are more veffels than the ufual daily fupply of coals will load. 

‘There have been two hundred waggon loads, or four hundred 

Dublin tons, fhipped from the pits in one day, and an equal 

quantity on the fame day from the ‘ftaith, making in the whole 

about eight hundred tons, Dublin meafure. 

By 
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By the contrivance of waggons and waggon-roads, one horfe 

carries as much coals at once as twenty-four horfes ufed to do 

upon their backs before this invention. 

Tue fourth winning or extent of coal drained was made 

about eighty years ago, at a place called Saltom near the fea, 

about a mile fouth weft of Whitehaven. This was a very 

expenfive undertaking; it was, however, deemed abfolutely ne- 

ceffaay, as on the completion of this depended the future fuccefs 

of this colliery. A fire engine was therefore erected here with 

a twelve feet boiler, a cylinder forty inches in diameter, and a 

pump feven inches in diameter. The pumps were divided. into 

four fets or lifts, the pit being one hundred and fifty-two yards 

in perpendicular depth. It was perceived neceffary, however, 

a few years afterwards, to erect a fecond fteam-engine in this 

place of the fame dimenfions as the firft, becaufe the water was 

increafed very confiderably by finking feveral new pits. 

Tue fields of coal already drained by thefe two engines have 

been, explored from north to fouth about three miles, and may 

probably be extended about three miles more when wanted. The 

coal now drained, and ready to be wrought in the feveral work- 

ing pits at prefent, will ferve for about twenty years, according to 

the quantity now drawn. Pits, however, being in fome time 

naturally exhaufted, it is thought prudent now and then to drive 

what is called trial drifts, in order to explore the fields of coal, 

and to find proper places where to make new pits, when the fame 

may be wanted. 

VoL. V. Mm ABour 
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Asout twelve years ago, thefe two engines being nearly worn 

out, a new one was ere€ted at Saltom, capable of drawing more 

water than the two old ones. - It has two boilers, each fifteen 

feet in diameter, a cylinder feventy inches in diameter, and a 

working barrel eleven inches and a half. It can draw all the 

water in eight hours which is produced in fummer in- twenty- 

four hours, but in winter it requires double that time as there 

is double the quantity of water. This engine was repaired 

about three years ago at a véry great expenfe, with a new cy- 

linder, new regulating beam, and new cylinder and {pring beams. 

At this time it is admitted, by feveral profeflional men who have 

examined it, to be the beft engine of the fize within the king- 

dom. Its maximum in working is fifteen ftrokes, ‘each fix feet 

and a half long in a minute; each ftroke draws twenty-feven 

gallons of water, that is, four hundred and five gallons per mi- 

nute, or nine thoufand two hundred and forty hogfheads every 

hour. 

Auv the bands or feams of coal in this colliery dip or defcend 

nearly due weft, floping towards. the horizon with a defcent of 

one yard in eight to one in twelve, and the feams are always 

and invariably equally diftant from each other, whatever be the 

depth. However, though thefe feams of coal are thus always 

equally diftant from each other, yet they are not equally deep 

from the earth’s furface. The feams, as before-mentioned, con- 

ftantly dip or defcend towards the weft, and rife towards the 

eaft, till at length they fhew themfelves in fome places on or 

near the earth’s furface. 
Bestpes 

Le 
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Bestpes this general defcent or afcent, the feams are in fome 

places abruptly broken off by a bed of ftone or other matter of 

a confiderable thicknefs, betwixt the coal and. which there is 

generally a cavity or hollow called at Whitehaven a Gut. When 

a feam of coal is thus interrupted by the interpofition of other 

matter the workmen. know that they will find the fame feam | 

either above or below this place, or, as they term it, they know 

that the feam is thrown cither upward or downward. In order 

to know whether the feam of coal will be found above or be- 

low, they endeavour to difcover which way the ftone or other 

feparating matter hangs or flopes. If it recedes from the coal, 

floping ever fo little upwards, they conclude that the feam of 

coal is thrown upwards (as they call it), that is, in fuch a cafe 

the feam is always found above the break: If the flope be 

hanging over the coals, floping towards the furface, then the 

feam of coal is ‘faid to be thrown downwards, and is found be- 

low the break. ‘The real fa is, that in fome former time there 

has been fome great convulfion of the earth, in which all the 

faperincumbent’ covering matter, confifting of feams or beds of 

ftone, coals or other materials, have been moved upwards in all 

fuch chafms or breaks, leaving the feam or bed of coal below, 

in one part, where it was at the time the dreadful convulfive mo- 

tion happened: Hanging over and floping upwards or down- 

wards are only relative terms, depending upon which fide of the 

interpofed matter you arrive at. Where any feam or field coal 

feems thus to end, the interpofing matter hangs or flopes one 

way on one fide of the matter and the contrary on the other 

Mm 2 fide, 
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fide, fo that the fuperincumbent matter with the feam of coals 

has been invariably thrown upwards by the convulfion, whilft 

the remaining part of the bed has been left as it was before the 

motion. 

_ Watreuaven collieries abound with what they there call 

Dykes, that is, beds of ftone of a confiderable thicknefs, which 

feparates one field of coal from another. The principal ones run 

in a direction nearly eaft and weft. They divide the feams of 

coal\into fields, as they are called, that is, feparate tra€ts of coal, 

almoft like the fields or inclofures of a farm. 'Thefe dykes or 

feparations are very ufeful, by reftraining the water or inflammable 

air from flowing out of any adjoining field of coal, where 

no works are going on, into another where men are working, until 

it is found convenient to. cut through or work a new field. 

Without’ thefe dykes it would frequently be very difficult to keep 

the works from being overcharged with water, but it is fome- 

times very troublefome and expenfive to cut through them, 

being of a confiderable thicknefs. Where the covering of fuper- 

incumbent matter is not of fo great a thicknefs, which is to- 

wards the rife of the feam or field, there pillars of coal are left 

from five to ten yards fquare, and the workings are from three 

to four yards wide, fo that about one-half of the coal is taken 

away, and the other half left to {wpport the earth above. Where 

the coals lie from one hundred and fifty to three hundred yards 

deep, and efpecially where the coal is drawn from under the fea, 

the pillars are left from fixteen to twenty yards fquare, fo that 

about 
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about one-third part of the coal is taken, and two-third parts are 

left to fupport the roof. 

WuiTeHAvEN colliery is not fo much loaden with water as 

the collieries about Newcaftle and other flat countries are, where 

they are not able, by what is called day levels, to take away the 

top water, called furface feeds, as is practifed at Whitehaven. 

t| 

Tur coal works at Whitehaven have produced and ftill do pro- 

duce greater quantities of inflammable air, commonly called 

damp, than any other coal work known. This feems to arife 

from the coal lying at a greater depth below the level of the 

fea than any other known colliery. This obfervation holds inva- 

riably true both here and about Newcaftle, that in all coal works 

lying above the level of the fea little or no inflammable air is 

perceived, except in the guts of the dykes, that is, in the cavi- 

ties or hollows betwixt the fields of coal and the dykes or beds 

of ftone which feparate the fields. The quantity of inflamma- 

ble air appears to bear proportion to the depth ‘of the works 

below the level of the fea. 

Wuen they began to fink the coal pits at Whitehaven fo 

deep that coals were drawn from below the level of the fea, in- 

flammable air was found in fuch quantities that it frequently 

took fire from the flame of the candles ufed by the workmen 

under ground, which caufed violent and dangerous explofions, by 

which numbers of the workmen were burned and maimed, and 
By 
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by which feveral loft their lives. Mr. Spedding, a late eminent 

engineer and dircétor of the coal works at Whitehaven, difcovered 

that fparks produced from flint and fteel were not nearly fo 

produ@tive of thefe explofions, by kindling the inflammable air, 

as the fame of candles was. He therefore contrived a machine, 

compofed fo that by being turned about by a wheel it ftruck a 

great number of flints againft fteel in perpetual fucceffion. This 

gives light fufficient for the workmen to ‘work by in fuch depths 

as the inflammable air abounds in, whereby the danger .is 

greatly abated. Without this or fome fimilar contrivance the 

deepeft coal works would probably before this have been totally 

given up, as being fo dangerous to the men employed. 

Ir is now about one hundred and fifty years fince coals are 

fuppofed to have been firft raifed here for exportation. What the 

quantity exported has been at different periods cannot: now be 

well afcertained. Within the laft twenty years the export trade 

has increafed about one-third part of what it now is. Whitehaven 

colliery has produced for a few years laft paft from one hundred 

thoufand to one hundred and twenty thoufand tons, Dublin 

meafure, yearly. Two tons contain about a chaldron and a 

quarter, London meafure. In general a Whitehaven waggon of 

coals contains two Dublin tons, each ton weighing from twenty- 

one to twenty-two hundred weight. The beft coals are inva- 

riably the lighteft. One-third part of the main band feam, 

which lies in the middle thereof, would, if feparated, be as good 

as the beft Newcaftle coal. The bank or bottom is worfe in 

quality, but when mixed they are allowed to be the beft coals 

raifed in the county of Cumberland. 
On J 
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On the fouth-weft fide of Whitehaven, in the part called 

Prefton Ifle, there appears to. be coal enough to fupply exporta- 

tion at the prefent rate for near two hundred years to come. 

There are three day holes, called Bear-mouths, where the men 

and horfes go’ from the furface down a floping cavern to the 

works; they are made into the different feams of coal. By 

thefe entrances horfes are daily brought down, to draw the coals 

from the places where they are hewn, in waggons, along a waggon 

way under the ground, made as beforementioned, to the bottom 

of the refpeGiive pits, where they are put into bafkets, and 

drawn perpendicularly up to the earth’s furface by fteam engines, 

through a fpace of near three hundred yards in depth in fome 

places. Each engine performs what twenty-four horfes ufed -to 

do formerly. The men alfo walk»up and down thefe caverns 

to and from their work, which is much eafier and lefs trouble- 

fome than being let down and drawn up through the pits each 

night and morning, which was formerly done. In fhort every 

thing is moft wonderfully contrived to fave labour and ex- 

penfe. 
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On the FISH enclfed in STONE of MONTE BOLCA. 

By the Rev. GEORGE GRAYDON, LLB. M.R.LA. 

and Secretary of foreign Corre/pondence. 

Ir is impoffible for thofe who have not feen and examined Read March 

the fodffil fifh of Monte Bolca to form an adequate idea of ie 

that moft curious phenomenon of natural hiftory: In this, as 

in every thing elfe where the fenfible qualities of bodies are 

concerned, it is well known that defcription, however exaét, 

muft come far fhort of conveying the impreflions that are 

given immediately by the fenfes*. That fuch is remarkably 

the cafe in the prefent inftance, I can teftify from experience; 

VoL. V. Noa for 

* For this reafon, and to fupply the defeéts of my pen, I have, with the permif- 

fion of the Academy, placed a few fmall fpecimens of thefe fifth in their mufeum. 

To them I beg to refer fuch members as with for more accurate ideas than it is pof- 

fible for words alone to convey. An engraving of fome of thefe is annexed to this 

paper. 
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for though I was not unacquainted with thefe fingular pro- 

ductions by defcription, I was not lefs forcibly ftruck, on 

firft feeing a collection of them at Verona in January 1791, 

than if I had never heard of them before. As I had not, at 

that time, leifure to pay much attention to them, or to make 

the minute inquiries which they feemed fo well to deferve, | 

determined, if I fhould again pafs through this part of Italy 

at a favourable feafon for the purpofe, to vifit, if poffible, the 

place where they were found, as well to verify the fact, as, 

from an examination of the fituation and other particularities 

of the fpot, to endeavour to form fome conje¢ture as to the 

origin of a circumftance fo extraordinary. 

THIS opportunity occurring in the month of June following, 

I took up, my refidence for fome days at the town of Arzignan 

in the Vicentine, by the recommendation of the well-known 

Abate Alberto Fortis *, and from thence occafionally made ex- 

curfions through the neighbouring hills, under the guidance 

of 

* I was much indebted to the hofpitality and kind attention of the Abate Fortis 

to my accommodation in every refpect, during the fhort time that I had it in my 

power to fpend in examining the Euganean hills, and other curious diftri€ts of the 

Venetian territory. It is much to be regretted that the many interefting papers which 

this gentleman has given to the world, at different times and in various fhapes, on 

particular parts of the north of Italy, have never been colleéted into one publication. 

Many valuable works of Signior Giov. Arduino of Venice have alfo appeared in the 

fame feattered manner, which, though written fome years back, would form a moft 

ufeful colle€tion of accurate local defcriptions and obfervations. At prefent it is 

very troublefome and difficult to procure many of the wees of thefe authors, 

even in the countries where they were publifhed 
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of peafants well acquainted with the country. In one of thefe 

I had the pleafure of feeing the quarries of foflil fifh at Monte 

Bolca. Of thefe, and fuch circumftances relating to them as 

the very fhort time I could fpend there enabled me to collect, 

I fhall proceed to give the Academy the beft account in my 

power ; relating, firft, the facts as I found them ; and then the 

stiferences which they fuggefted to my mind as to the poflible 

‘mediate caufes of this ftriking phenomenon. 

Monte Botca lies on the border of the Veronefe territory, 

about fifty miles W. N. W. of the Lagunes of Venice, which, I 

believe, is the neareft fea. I am not informed of its height, 

but it muft be pretty confiderable, as I underftood from. the 

inhabitants that the climate is too cold for the growth of the 

country fruits which are common about every peafant’s houfe 

in the lower grounds, fuch as apricots, apples, cherries, &c. 

as well as vines. It forms one of the chain or ladder of fecon- 

dary hills, which, from fome diftance within the adjoining 

Vicentine, rife gradually above one another to the Alps of the 

Bifhopric of Trent. 5 

Great part of this tract of country has been confidered 

by many Italian, as well as other naturalifts of eminence that 

have vifited it, as covered with productions of extinct vol- 

canoes. The fuppofed lava of thefe diftriéts differs eflentially 

from that of which the Euganean hills are compofed ; this 

latter is of a whitith, yellowifh or brownifh grey, rough and 

coarfe in the grain, and mixed with numerous minute frag- 

Nn 2 ments 
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ments of what they denominate fchorl and felt-fpar; whence 

Sir John Strange, Monfieur de Dolomieu, and others, have called 

it granitical, though unlike granite in many important points: 

But the fuppofed compact lava of the Vicentine and Veronefe 

is black, or dark blue, of a clofe and rather fine grain, even, 

and almoft homogeneous, except that it fometimes contains a 

few fragments of fchorl, and is wholly of the argillaceous 

genus, and of the trapp or homblend fpecies; and in fhort 

almoft perfectly refembles our bafaltic ftone of the county of 

Antrim, and the N. W. of Scotland. The bafaltic columns of 

San Giovanni Ilarione, defcribed by Sir John Strange, lie not 

many miles from Bolca, on the fide of a valley that leads to 

it, and the fummit of this hill itfelf was, many years ago, 

difcovered by Abate Fortis to be crowned with a great mafs 

of tolerably defined columnar bafalte. 

Tue whole of the hill, as far as I could obferve, feems to 

be compofed of fimilar, or at leaft of argillaceous matter, ex- 

cept the quarries in which the fith are found, which are cal- 

careous, and lie at about half a mile from the fummit. Befides 

the diffimilarity of thefe to the other materials of the hill, it 

is further important to remark that they do not form a con- 

tinued ftratum, but lie in great and wholly detached and 

diftin@ mafles, as it were accidentally imbedded in the fide of 

the hill, fet in a loofe rubble of argillaceous, and the fame 

kind of calcareous fragments, the whole more or lefs in a 

{tate of decompofition. 

THE 
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Tue mafs that has been moft worked ftands near the point 

of an angle formed by two deep channels that have been worn 

by a greater and lefs torrent that meet there. The height of 

its face above the prefent furface is, as well as I can recolled, 

about fourteen or fifteen feet ; but as it cannot be determined to 

what depth it may be buried in the ground, it is not eafy to 

judge what its pofitive heighth or breadth may be. The length 

of the face, I fhould fuppofe, for I did not meafure it, may be 

two hundred feet or upwards. The ftone is of a {fchiftous or 

flag-like ftru€ture, the leaves lying in the fame direétion, and 

parallel to each other; but this diretion, it is to be remarked, 

is neither horizontal, nor coincident with the flope of the hill. 

I cor fome of the people that are ufually employed in work- 

ing the quarry to bring their tools, and fhew me their manner 

of operation, as well to be informed in this, as, if poffible, to 

fee fome fifh a@ually opened in the ftone. Unfortunately the 

day proved very wet, which prevented my having more than 

two or three workmen, but from thefe I procured almoft all the 

information and fatisfaction I could expect. I fpent nearly three 

hours on the fpot, during which time I not only faw fome 

fifth, as well as a few remains of marine vegetables found by the 

men, but had the pleafure to find fome myfelf, opening with 

my own hands ftones which contained them. ‘Thefe I collected, 

packed and brought home; and fome of them are now in the 

mufeum of the Academy: They are but {mall indeed, and in 

the mutilated ftate that accident prefented them ; but, I believe, 

they 
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they are amply fufficient to authenticate the principal fact, if 

any one fhould be found to doubt it. 

Tue manner of working thefe ftones is by detaching from 

the face of the quarry moderate fized blocks, which are then 

drawn out, fet an edge, and quickly fplit with fharp-fided ham- 

mers or wedges, the workmen glancing between the leaves, to 

obferve if there be any mark of fifh, or other organic fubftance , 

when they difcover fuch, if they happen to be fhattered, as 

they generally are, by the rude manner of opening, and the fra- 

gile texture of the ftone, they fet about to colle& all the frag- 

ments that compofe the piece as carefully as poffible, detach- 

ing alfo from the great ftone fuch parts as may remain 

adhering to it. When their day’s work is finifhed, they bring 

their colleGtions to their houfes, until they happen to go, either 

to. market, or on any other occafion, to Verona, when they take 

them in bafkets, juft as they are, to the proprietor of the foil, 

who is their landlord and employer; or frequently, I believe, to 

fell underhand, for their own profit, to fome naturalift there, 

or to fome of the fhops that vend thefe produtions. 'Thofe who 

receive them in this manner from the peafants are then obliged 

to employ a fkilful ftone-cutter, to find and arrange together the 

feveral fragments that compofe each piece, and fineer or cement 

them on another ftone of the fame kind, which is fometimes 

done with fuch art and exaétnefs that it is not eafy to difcern 

where they have been joined; and thus the fpecimens are made 

up for cabinets or for fale. 

BeEsIDES 



[eee 

Besrtpzs this principal quarry or mafs, from which almoit all 

the fifh yet found have been extracted, the workmen fhew two 

or three others of the fame ftone feated in the fides of the 

adjoining banks, fome of which, they faid, had been difcovered 

not long fince: They had all been tried, and were found pre- 

cifely of the fame kind, and equally containing fifh; but the 

people being very poor, and no funds allowed for the bufinefs, 

which would require confiderable expenfe to clear away the 

bearing, and prepare for working to advantage, nothing of con 

fequence had been done. 

' Tue foil of thefe quarries had been the property of a Signor 

Bozza, formerly an apothecary of Verona, who purchafed, or 

took it on leafe, many years ago, and whofe cabinet is too well 

known to all the naturalifts of Europe, and has been too long 

one of the principal objeéts of the attention and admiration of 

thofe who pafs through this town, to make it neceffary for me 

to enter imto any detailed defcription of it; but while I was 

there his whole colleétion, with the quarries, was agreed for, 

and, as I was informed, purchafed, at a very confiderable expenfe, 

by the Marquis Gazola, of that city. This gentleman had 

already a very fine collection of his own, containing many fifh 

that were not in Bozza’s. He was fo kind as to give me a 

catalogue of thefe, in addition to Bozza’s printed catalogue, 

both of which, as I have not feen them in any publication, I 

fhall fubjoin to this paper*. They will be found to contain to- 

gether 

* T give thefe catalogues juft asI received ‘hein from Mr. Bozza and the Mar- 

quis Gazola, poffefling neither fufficient knowledge of the natural hiftory of 
fifhes 
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gether the fcientific names of upwards of one hundred different 

i fpecies of fifh, with diftin@ references to the authors by whom 

they have been defcribed, and the plates in which they are re- 

prefented ; fo that thofe who will take the pains may, by aétual 

comparifon, judge of the refemblance and propriety of denomi- 

nation. But what is moft remarkable is, that thefe fifth are 

defcribed, by the authors referred to, as the modern natives of 

various feas, moft remote from each other; and not of Europe 

only, but of Afia, the Indian Ocean, the South Sea, Africa, North 

and South America; and in addition to thefe fome few of fweet 

water*. 

THAT 

fifhes to enable me to judge whether the cabinet f{pecimens have been faithfully 

denominated or not, nor having had time or leifure enough at Verona, though I 

had underftood the fubje&, to go through fuch an examination. I will not even 

venture to anfwer whether fome tricks may not have been played by the ftone- 

cutters who arrange thefe fpecimens :—Whether, for inftance, they may not, in 

fome cafes, have contrived to fuit pieces of different fifh to each other in fuch a 

manner as to form a whole that might correfpond with the plates in books of 
natural hiftory. Such an idea has been fuggefted, perhaps founded on the well- 

known dexterity of Italian workmen in fimilar fabrications; but in the prefent 

inftance, though I will not fay it is abfolutely impoflible, I really think it fo very 

improbable as to deferve little ferious attention. 

* Mr. Bozza, in a paper publifhed by him a few years ago, fpeaks of his col- 

leGtion as follows: ‘ In my cabinet, which contains upwards of fix hundred fith 

“¢ of different fizes, all extraéted from Bolca, there are more than one hundred 

“ whofe kinds are known, which differ from each other in genus and fpecies, and 

“© many others befdes to which fimilar living ones have not yet been difcovered.” In 

another paflage he adds, “ The firft decade of fith publifhed by M. Brouffonet has 

‘ afcertained to us that many of thofe found at Bolca are natives of the’ South 

«© Sea—of thefe I have four, which agree exaétly in form, in proportions and in 

«© fins 
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Tuat all thefe fhould ‘be found, as is afferted, perfectly 

and ‘unequivocally defined within the narrow compafs of the 

quarry of Monte Bolca, muft furely be confidered a very aflo- 

nifhing circumftance, and fuch as I ‘believe ‘can fcarcely be 

paralled in what has hitherto been difcovered of the natural 

hiftory of our globe. ‘ 

Ir has been already obferved, that the ftone in which thefe 

fifh are found is calcareous, and of a fchiftous ftru€ture, capa- 

ble of being fplit into flags or lamine of various thicknefs 

and dimenfions.. _Moft.mineralogifts who have mentioned it 

call it.a marle or marley {chift. Its colour is whitith, yellowith 

or bluifh grey ; the grain; though not coarfe, is very dull and 

earthy ; it varies a good deal in hardnefs, but in general eafily 

yields to the knife, though not to the nail. Every part of the 

mafs, whether immediately furrounding fifh or not, on being 

ftruck or fcraped hard, emits a peculiar kind of fetid fmell which 

cannot eafily be defined. It is fomewhat of the kind, yet dif- 

fers confiderably from the fmell of the lapis fuillus or fwine- 

ftone. It is not properly hepatic, unlefs perhaps it might be 

called animal-hepatic *. 

Vou. V. Oo THE 

«¢ fins with four defcribed by M. Brouffonet, which are peculiar to the fea of 

“ Otaheite, which are the Polynemus plebeius, or Emoi of the Otaheitans; the Go- 

‘* bius ftrigatus, which they call Jaipoa; the Chxtodon trioftegus, and the Gobius 
“ ofcellaris :’—Thefe, perfeGtly correfpond with the, fith given by Sir Jofeph Banks 
to M. Brouffonet. 

* Abate Fortis obferves the fame thing of the calcareous {tone, containing many. 
thells of the valley of Ronca in the Veronefe, at no gre.t diftance from Bolca. 

« Every 
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Tue fifth are of a dark-brown colour, and therefore appear 

very diftinglly on the light ground of the ftone; they lie flat 

between the lamine ; their profile, and their feveral parts, little, 

if at all, diftorted from their natural fhape and dimenfions, 

except that in fome cafes the ftone inclofing them feems to have 

fuffered fome little difturbance, as if by fettlement, after their 

inclofure, by which they are found, at times, fomewhat frac- 

tured, and the parts a little disjoined. Their whole form is. 

well defined, but the harder parts, fuch as the head, fins, fpine, 

with the bones that branch from it on either fide, and indeed 

all the bones in general, as well as in fome the feales, are re- 

markably well expreffed. The dark-brown matter compofing 

thefe fith remains diftin@, and may be picked off from the ftone, 

and projects in proportion to the thicknefs of each part in its 

natural ftate. It is hard, brittle, and rather gloffy through its 

fubftance, except in fome of the groffer bones, fuch as the 

joints of the vertebra, which, though of this appearance exter- 

nally, are found, when broken, to confift internally of laminar 

eryftallized calcareous {pat. 

To thofé who may not have am opportunity of feeing fpe- 

cimens of thefe fith, it is further proper to mention, that wher 

the leaves of ftone that enclofe them are opened, the forms 

are 

« Every ftroke of the hammer or other folid body,” fays he *« difengages from this 

« ftone a moft fetid cadaverous odour, by no means bituminous, but a true {mell 

“ refulting from decayed animal putrefa€tive matter. Di vero fracidume animale.” 

Fortis Della Valle Vulcanico-Marina di Ronca, p. 24, 
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are found equally announced on each of the oppofite fides, with 

this difference however, that more or lefs of the prominent 

brown matter of the bones, fins, and other parts, fometimes 

adheres to one leaf and fometimes to another, or frequently 

is divided between both; the prominences on one fide, when 

the pieces have been carefully and well put together, being ex- 

a@ly anfwered by correfponding hollows on the other; and thus 

the more valuable fpecimens are formed in duplicates. This, 

properly confidered, muft furely make the difficulty of fabrication, 

in fuch inftances at leaft, fo great, that it may well be deemed 

infurmountable ; and if not from the nature of the cafe itfelf, 

yet decidedly fo at fuch an expenfe, as either the capital of the 

late proprietor, or the prices at which I underftood he fome- 

times parted with fpecimens, would bear; fome in his, as well 

as in Marquis Gazola’s own cabinet, were of an immenfe fize,; 

certainly, as the catalogue mentions, fully three feet long. 

I wave now related all the faéts worthy of notice which I 

recolle€t to have fallen within my obfervation relative to thefe 

curious foffils; and I truft I have done fo faithfully and with- 

out a view to any particular theory or fyftem of explanation: 

In fact, I vifited the fpot where they are found wholly unpre- 

judiced as to the manner of accounting for the phznomenon, 

and indeed wholly uninformed, as I ftill am, of any attempt to 

account for it, except on vague and general principles*, What 

Oo2 I fhall 

* Whether the following attempt to aflign immediate caufes for the produétion 
of the phenomena now defcribed can lay claim even to novelty, as a recommenda- 

: 7 tion 
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I fhall now venture to lay before the Academy on this” fubjec, 

I can therefore fay with confidence, is purely the refult of in- 

ferences fuggefted to my mind by the appearances of the objeéts 

themfelves, and their feveral concomitant circumftances. 

I suppose no one that has attended to the defcription of 

thefe foffils, and ftill lefs that has examined the fpecimens them- 

felves, will doubt that the forms which they exhibit are the 

remains of once actually exifting fith. 

Bor thefe, it fhould be well remarked, differ effentially, from 

the forms of fifth that are frequently found’ in argillaceous fchif- 

tus, as well as from what: are commonly called petrifaGions of 

fhells, 8c. which abound in moft lime-ftone ftrata. In this 

latter cafe we have feldom more than. the mere external fhapes 

preferved ; the fubftance is wholly changed, and what remains 

refembles,. 

tion to the attention of the Academy, I cannot pofitively aflert, my information in 

thefe fubjeéts being very limited; I can only fay, that nothing of the kind has 

fallen within my obfervation. “I havé ‘confulted fome modern Italian writers of 

mineralogy and natural hiftory, but find them very concife in what they fay of thefe 

fifh. P. Petrini, the very worthy mineralogical profeffor of the Collegio Nazzareno 

at Rome, has an appendix to the 2d vol. of his Gabinetto Mineralogico del Collegio 

Nazzareno, publifhed. at Rome in 1792, which treats exprefsly of petrified remains 

of animal and vegetable fubftances, but contains nothing relative to thefe. Signior 

Bozza, in his paper above quoted, which is entitled, Della Rivoluzione fofferta dal 

Globo Terraqueo, fpeaks only of remote and general caufes: And the Marquis 

Gazola, to whom I mentioned at Verona the outlines of the explanation here 

attempted, immediately after my vifit to Bolca, feemed wholly unacquainted with 

any thing fimilar. Thefe circumftances, particularly the laft, led me to prefume 

that the ideas here given had not been anticipated, and emboldened me, on that_ 
ground, to fubmit them to the Academy. 
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refembles, in general, a portion of the fame matter of which 

the mafs confifis, caft, as it were, into a mould formed by the 

outfide impreffion of the fhell*, ‘In fome cafes the fhell-formed 

nucleus differs from the furrounding matter, by being of a 

brighter colour, and of a {parry texture; but, in almoft: all, the 

original ‘fhell that gave the impreffion exifts no longer as fuch, 

nor) any certain remains of it. The fame holds equally ‘in the 

former cafe, a bare impreffion of fifh only remaining, and feldom 

any thing that can be thought to refemble any part of the fub- 

ftance' that gave it#; whereas in thefe of Monte Bolca, not only 

the 

* It is to be obferved that I fpeak here only of the petrified fhells that are found 

imbedded in folid lime-ftone ftrata, and forming part of the ftone; yet even thefe 
fhells and their fragments fometimes, ‘though’ ‘rarely,! retain their natural fubftance 

and appearances, as in the beautiful Lumachella di Carinthia; but in lefs compact 

beds, fuch as fand, marle, clay, &c. fhells are often found little changed from their 

original {ftate. 

‘+ Impteffions of fith, partly in argillaceous and partly in calcareous fchiftus,. 

have been found’ in a variety of places: In Syria, between Batron and Diebail; in 
the mountains of ‘Caftravan, near Baruth; in Antigua, nine hundred feet above the 

level of the fed; at Monte Viale in the Vicentine; at Scapezzano in the Campagna 

of Rome; in the valley of Glaris; at Mont Pilate, in the canton of Lucern; near 

Angers; and at Eichftedt in Franconia. Thefe are moftly fea fifh. River fifh are 

found in the copper flats of Eifleben, in the county of Mansfeld, near Pappenheim- 

in the Pallatinate, and at (Eningen in Suabia.—See P. Pinis Mem. fulle rivolu-- 

gions del Globo terreftre, in the sth vol. of the Societa Italiana of Verona, 

p- 238. Mr. Rafpe informs me that a Baron Francis Beroldingen has given, fome 

years ago, a very circumftantial and fatisfa€tory account of the fifh found at Ginin- 

gen; but I have not feen his work. He alfo tells me he faw, many years ago, a 

fpecimen equal to any of the Bolca fifh in the poffeflion of the late Profeffor 

Green at Cambridge, found in fome part of Leicefterfhire, but he could not learn 

the exaé&t place—He adds that he has lately found numberlefs impreffions of fith. 
in 
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the forms are preferved uncommonly perfed, but even - every 

refidue of animal. matter that could be expected to refift the 

natural deftru@iive caufes, and the immenfe lapfe of time in 

any, the moft favourable circumftances, is found ftill exifting. 

The prominent brown matter with which all the harder and lefs 

corruptible parts of the animal are fo ftrongly marked in the 

ftone, and which may be detached from it with the point of a 

knife, infpeGtion alone will determine to be of a nature wholly 

different from the inclofing fubftance, and as far as can be pre- 

fumed without analyfis, to be the a€tual dry remains of the 

animal bodies, in fuch a ftate as almoft to authorize their being 

called fifh-mummies J. 

But when we recollect of what very foft and corruptible ma- 

terials the bodies of fifhes are compofed, not confifting of the 

firm 

in bituminous fchiftus, in Caithnefs on the river Thurfo near Carfgo; and on 

the flope of Gerfton-hill. To thefe I will add a fith engraved and fhortly men- 

tioned by Doétor Nafh, in his Hiftory of Worcefterfhire, p. 236, and found in a 

ftone-pit of the parifh of Cleve or Clive in that county, for the communication 

of which I am indebted to the Bifhop of Dromore. With regard to moft of thefe 

the ingenious M. Volta, in his Elements of Mineralogy, publifhed in 8yvo. at Cre- 

mona, 1787, p. 292, obferves, after fhortly mentioning the fifh of Mount Bolca, 

that in Germany and elfewhere flate and calcareous ftones are found containing 

the impreffions of the bones or fkeletons of various fpecies of fifh, the reft of the 

animal being deftroyed; and thefe impreffions he denominates Typolites, to dif- 

tinguifh them from thofe which he calls peculiarly Icthyolites, which term he 
confines to fuch f{pecimens as exhibit the -animal itfelf either dried or petrified ; 

and of thefe laft the only inftance that he gives is the fifh of Bolca. 

+ M. Volta calls the manner in which thefe fifh are preferved a Natural Em- 
ba'ming.—Elem. Min. p. 
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firm mufcles and tendons that inveft the bones of land animals ; 

when we call to mind in how very fhort a time fuch of them 

as die, or remain dead in their own element, do adtually cor- 

rupt, and run into fuch complete diffolution as to obliterate the 

whole form, the bones only remaining, a fragile and imperfeé& 

indication of the fpecies to which: they had belonged ;—and fur- 

ther, when we find, in the cafes juft now mentioned, that fub- 

ftances fo hard and durable as fhells have not been able to with- 

ftand the corroding influence of time, muft it not aftonifh us 

to find, that in this inftance, nature has been able to effet more 

than perhaps the moft ftudied art could have accomplifhed, and 

will it not force us to have recourfe to more than ordinary 

caufes to account for a phenomenon fo extraordinary ? 

Tue very perfect prefervation of the living form which we 

fee in thefe fpecimens, I confider as a certain proof that the 

animals could not have been long dead before they were en- 

clofed in the matter that furrounds them; from the fame cir- 

cumftance it follows equally, that this matter muft have been 

in a very fine and pulverulent ftate, fufpended in, or fubfiding 

from the water in which the fifth fwam not long before. Here 

then we have next to a demonftration, of two inferences of © 

moft important and fundamental facts, which are of material 

confequence to our prefent enquiry: Firft, that thefe animals 

were alive, and of courfe that the water in which they were - 

was clear and fit for the fupport of their life, at a very fhort 

period before they were enveloped in the matter of their prefent 

ftony enclofure ; and fecondly, that this matter muft have been 

very fuddenly diffufed through that water in a pulverulent ftate, 

from 
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from whence fpeedily fubfiding, it caught and. enclofed the fith 

now dead, and probably deriving their death from this very 

caufe. ‘ 

Tuese inferences being admitted to follow, from the prefer- 

vation of the exa@ form as we fee it in thefe fith, we may 

advance a ftep farther, and obferve, that as not only the form 

is preferved, but a remarkable proportion of the very animal 

fubftance, to account for this effet we fhall find it neceflary 

to fuppofe, that the enclofing matter muft have been of fuch 

a nature, or in fuch a ftate, as to fit it for the fpeedy abforption 

of the fofter and more pulpy parts of thefe fifth, as faft as they 

became abforbable. 

To fee the neceflity of this conclufion, let us in the firft 

place. recollect that the whole operation muft, from the nature 

of the cafe, be conceived to have taken place in. or under water ; 

either then we muft fuppofe that the dead fifh continued float- 

ing at large, until the procefs of putrefation had taken place, in 

which cafe, indeed, the conveyance of the corrupting animal 

matter is eafily accounted for; but, with it, the forms, not to 

fay thofe parts of their fubftance that are feen to remain, would 

be wholly loft; or elfe we muft imagine them arrefted, before. 

putrefaction, in the depofition of their prefent ftony bed, by 

which all accefs to the water as the vehicle of the foft putrefying 

parts is cut off, and we muft look for fome other mode of account- 

ing for the fpeedy removal of thefe parts; but fuch removal, by 

fome means or other, is abfolutely neceffary to be fuppofed; 

for, fhould this tender animal matter reft any time unremoved, 

it 
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it would not only foon infe&t and: involve all, but the moft folid 

bones perhaps, in one complete, corruption and diffolution,; and 

confequently leave no other veftige of the animals remaining; 

but, by the difengagement of putrid air, or of the different 

{pecies of gafes produced by the putrefactive fermentation, either 

the furrounding matter muft be puffed into, cavities ‘and, air- 

bladders ; or, if the medium was fufficiently yielding .to admit 

thefe gafes to colle& and force a paffage upwards, fuch an inr 

teftine motion muft be produced, as would have greatly dif- 

turbed, if not deftroyed, not only the regular laminar ‘ftructure 

of the ftone, but the very forms and fubftance of the fifth as 

we fee them, contrary to experience, and the adtual ftate, of the 

fads. 

From thefe confiderations therefore it feems juft to conclude 

that the bodies of thefe animals did not undergo any fimultaneous 

putrefaction ; but as it is clear that their oily, .mucilaginous,. and 

other foft parts muft have been conveyed away, to have pro+ 

duced this effeG, without general putrefaction, in the circum~- 

ftances here ftated, I conceive can only be explained; on the 

fuppofition of a rapid abforption of thefe by the hitaihe 

matter, “As faft as they become capable of it. 

We are now to look for a caufe adequate to the production 

of the feveral effe@ts, which, from the above ftatement, appear to 

have taken place,—a caufe which fhall account for the fudden, 

and, as I’ may call it, unexpeéed diffufion in a part of the fea, 

of the kind of ftony matter that we find’ inclofing thefe fith, 

in a pulverulent form, and in the immenfe quantity indicated 

Vou. V. Pp by 
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by the bulk of the mafs; for their immediate lofs of life and 

fpeedy inclofure in a bed of this matter--and for fuch a ftate 

of it as fhould render it capable and fit, though immerfed in 

water, for the abforption of the fofter animal parts before fer- 

mentation could arife, as well as for leaving the harder and lefs 

abforbable portions of their fubftance undeftroyed, and in fuch 

a ftate as to refift the no lefs deftru€tive influence of fucceeding 

time. 

Anp here we are naturally led, by the quality and circum- 

ftances of the inclofing ftone, to a fimple caufe, which, though it 

might be too much to affert to be demonftratively the real one, 

yet I believe will be allowed fully equal to the effects; and 

perhaps I might venture to fay, almoft exclufively fo. This ftone, 

it has already been obferved, is wholly calcareous, of a light 

colour, of a grain dull though fine, and wholly devoid of any 

cryftalline or fpatry appearance. Now it is well known that 

lime-ftone, whatever its original colour may have been, becomes 

uniformly white or whitifh, on being calcined or burnt more or 

lefs to a lime; that after this calcination it immediately flacks 

or falls into‘ powder, on being immerfed in water; and by agi- 

tation is eafily diffufed in this element, from which, if left in 

tranquillity, it foon fubfides in a pulverulent ftate; that this 

diffufion of lime in water quickly deprives of life fuch fifh as. 

happen to lie within its reach; and, in fine, there is every reafon 

to believe, that a depofition of this nature poffeffes remarkably 

the quality, juft defcribed, of quickly abforbing, even in water, 

the oily and other foft parts of animals; and, when fufficiently 

flacked, 
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flacked, and thus impregnated with animal matter, without 

deftroying the harder and firmer parts*. 

Tuer application of thefe circumftances is eafily imagined, 

and will be found to correfpond remarkably with all the ap- 

pearances in the cafe before us. This depofition, gradually and 

fucceffively concreting at the bottom of the water, may naturally 

be expeted to aflume a flag-like or laminar ftructure ; the grain 

Bab. 2. aan too 

* To this, the caufticity of lime, and. its) well-known application to dead bodies, 

with a view to their deftrugtion, may be objected. On this account it may be 

looked upon by many as a ‘otal deftroyer inftead of a partial preferver of animal 

fubftances. But befides the diminution of this caufticity by diffufion in fo) great a 

bedy of water as our cafe fuppofes, we, know that it muft foon have acquired a 

fufiiciency of fixed air, or of the carbonic principle, from the abundance of animal 

juices farnifhed by the jmmenfe Inumber of fith contained, ‘to render it mild atid 

prevent its preying on the firmer parts; This may eafily be decided by actual ex 

periment :—Mean time I beg to refer the Academy to the fubjoined paper, which 

our learned and ingenious member, Dean Hamilton, who: happened tobe prefent at 

the firft reading.of this eflay, has fince done me the favour to communicate; and 

which contains faéts and reafoning fo appofite, that I believe they may be confidered 

conclufive as to the objeétion now ftated. That lime, though foaked in water, will 

{till greedily abforb oils or other animal fluids, experience will determine; and its 

avidity for the carbonic principle will fully explain; add to this the weight, pref- 

fure, and confequent {peedy condenfation of the fubfiding mafs, and I believe the 

effects ftated may be regarded as highly probable. But if this be admitted, and 

fhall;be confirmed by fuitable experiments, it will then deferve to be confidered, 

further, whether a greater or lefs degree of cautticity of the inclofing calcareous 

matter, fo far from an objection, may not prove to have been indifpenfibly requi- 

fite to the produétion of the effets, and, of courfe, whether the exiftence of fuch 

effe€ts_may not, in that cafe, be found a proof, and a ftrong one, of that ftate of 

caufticity, and confequently tend greatly to corroborate, if not to confirm, the 

whole of the account here given. Sota daw [aus ragake ae is 
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too of this new aggregate fhould be wholly without luftre, as 

well on account of its calcination, as ef its formation by fub- 

fidence from, not in confequence of folution in, a liquid men- 

ftruum; in which laft cafe alone cryftals are known to be 

produced. This will further eafily account for the formation of 

the calcareous fpar found within the prominences occafioned by 

the joints of the vertebra, and the other groffer bones; for, 

thefe being frefh and found at the firft arrangement of the ftone, 

of courfe excluded the fubfiding matter; but in procefs of time® 

their hollows were filled, and by degrees, as it decayed, their 

fubftance replaced, by a fucceffive filtration of water holding 

calcareous matter ia folution, which depofited, plate after plate, 

its cryftalline matter in thefe cavities. Of the abforption al- 

ready mentioned, the fetid fmell. emitted by every portion of 

this ftone on) being foraped, will furely be confidered as affording 

a ftrong prefumption, as it perfectly ‘accords with, and would 

naturally follow from, the fuppofition, that the whole had imbibed, 

and been ftrongly impregnated with, animal matter *. 

In inveftigating fubje€ts of this kind, whofe origin ilies fo 

very remote from any thing that either modern experience or 

hiftoric record can produce, and particularly in a circumftance like 

this, 

* This impregnation would alfo probably contribute to the concretion of the 

ftone, as it is known to do in cements, floors, compofitions, &c. to which cheefe, 

milk, blood, and other animal fubftances, are often added with this view. A mix- 

ture of curd, or whites of eggs, with lime, has been long ufed’as. a ftrong cement 

to repair broken China. 
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this, which is fo: very rare in the hitherto difcovered natural 

knowledge of sour globe, the utmoft that can be expefted is a 

reafonable degree of probability, deduced, as the: cafe may admit, » 

from more or lefs appofite analogy. If fuch analogical reafoning 

be fairly applied, it is but juft ‘to expe& that the confequences 

refulting from jit’ bé’ ‘admitted; until their falfity fhall be proved, 

or a ‘faperibr degree ‘of ‘probability eftablifhed on‘ different - and 

more folid grotinds. For ‘this’ réafon ‘I fhall,”’ for’ the prefent, 

venture to affume as proved what I have jott’ now fuggefted, 

and proceed to another link in the chain of caufes that may be 

fuppofed to have ‘been concerned i in producing the effe@ts’ under 
of) tris 

Pig aaaes ets 

‘Taxinc it then for granted that the fudden diffufion ‘of 

lime in. the’ water in Which thefé fith happened to be, and its 

confequent depofition, was the” immediate caufe of their enclo- 

fure, and the origin of this curious quarry, we are next led to 

enquire in what manner this lime may have been fo burned, 

and fuddenly projeéted into water, which but juft before was 

proper. for the fupport of the. animals inhabiting it. And here 

it is fo obvious. to have recourfe, to fire as a proper agent for 

the calcination of lime-ftone, and, from the apparently rapid 

and unexpected projection of the immenfe quantity which the 

thicknefs of the ftratum indicates, to fappofe this fire to have 

been volcanic ; that although no fufpicion had ever been enter- 

tained of the exiftence of fuch a caufe in the neighbouring 

country, or of its operation on the adjacent foil, this fingle cafe 

would feem fufficient of itfelf & have excited fuch an idea. 

Tuar 
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Twat, where volcanic fire exifts, it will burft out fuddenly, 

fometimes im one place and fometimes in another, as it hap- 

pens to find more or lefs refiftance, is well known; it is alfo 

certain that the matter of its ejeGtions muft be various, as the 

fubftances chance to be, that lie within the {phere of its a@tivity, 

or fall within its vortex. That Vefuvius,, for inftance, (not to 

{peak of extin@ and dubious volcanoes,) has,at fome periods 

thrown out an immenfe quantity of marble, and other calcareous 

tones, in various degrees of calcination, the beft naturalifts that 

have defcribed that volcano affert, and. I can fully confirm, both | 

from, aétual obfervation, and from the fpecimens which I col- - 

leted there, and have had the honour to prefent to the Academy. 

Why then may we not fuppofe that other, and more ancient 

volcanoes, may have ated upon calcareous matter as well as 

Vefuyius, and in a greater quantity? The circumftances of the, 

prefent cafe. feem to demand fuch .a fuppofition ; and if it is 

not inadmiffible on ftrong negative grounds, it invites our affent 

by giving a clear and eafy explanation of the feveral effets in 

queftion. 

Avruoves, for reafons which I fhall mention, it appears to 

me evident that the prefent fituation of the fifh quarries of 

Bolca cannot be that of their original formation, yet the great 

bulk of the maffes that compofe them, will not allow us to be- 

lieve, that they could ever have been feated very remote’ from 

their prefent beds. But as it is abundantly clear, that the place 

where they were formed muft have been covered with the fea, 

it feems reafonable to conclude, that the fea did then approach 
j 

much 
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much nearer to Bolca than it does at prefent*, if it did not 

wholly cover that hill. But, this fuppofed, ftill the immenfe 

number and yariety of fifth that are found inclofed in the very 

natrow compafs of thefe quarries, fo far exceeds any. thing that 

in the ordinary courfe of nature is to be met with in any fea 

of the world, that fome uncommon canfe muft have occurred 

to affemble them thus, whether living or dead. Submarine vol- 

canic commotions once admitted, (and that fuch may exift the 

well-attefted fads of new iflands produced by them, in the Ar- 

chipelago and elfewhere, fufficiently prove,) may we not, in con- 

formity with the other indications, account for this numerous 

affemblage of fifh in one fpot, by fuppofing that fome new 

eruption of this kind might have driven them from their ufual 

haunts, to take refuge in fome place, the moft remote they 

could find, from the difturbing caufe; or, having deprived them 

of life, might have impelled or whirled their bodies into one 

— 

pool. That the place where they were colleéted, whether living 

or dead, and in which they were buried in their calcareous. 

inclofure, was not very remote from land, feems inferred by the 

mixture of river fifh with thofe of the fea. This circumflance, 

as it further proves the exiftence of rivers at that period, evinces 

alfo that of hills raifed much above the level of the fea, from 

whence thefe rivers. derived their fources, and probably at no 

great 

* T have already obferved that the neareft fea is now upwards of fifty miles. 

from Bolca. 
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great diftance from this fpot*, which ftands at the foot of the 

Alps of the country of Trent. Thefe fith then pofibly may 

have been forced or drifted into fome recefs adjoining their pre- 

fent.fituation, into’ which the newly erupted volcano fuddenly 

poured an immenfe quantity of calcined calcareous matter, and 

thus gave rife to the feveral confequences that I have: already 

defcribed. : 

Ir now only remains to trace the inferences that arife from 

the confideration of the general ¢ircumftances and fituation of 

the maftes that form the fifh-quarries of Monte Bolca: Thefe, 

I have “obferved, lie in detached bulks, fet in different {pots 

of the fide of this hill; but the foil of Bolca is wholly argilla- 

ceous, its native ftone refembling our bafalte of the county of 

Antrim; and as far as. I could fee, or learn from the inhabitants, 

befide the quarries in queftion, it does not contain any calcareous 

matter whatfoever. Now thefe, though near each other, lie at 

fomewhat different heights, and different inclinations of their 

laminz to the horizon, as well as to the furface of the hill, and 

coincide with neither of thefe direCtions; from whence alone ‘it 

feems evident that they could not have been formed in the 

places where they are now found; add to this their flag or 

laminar 

* P. Pini, in his memoir above quoted, p. 242, fays, that with the fith of 

Bolca are often found impreflions of fprigs and leaves of various trees. How far 

this may be well founded I cannot pretend to fay, not having myfelf feen at Bolca, 

or in the colle€tions at Verona, impreffions of any other than marine vegetables. 

He does not fay either, that he had feen fuch impreflions. Sec. Ital. di Verona, 

tom. 5. 
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laminar ftru€ture, the leaves all parallel to each other, and per- 

feGily ftraight or flat; their compofition, and the nature of their 

contents, all ftrongly attefting formation in a horizontal pofition :— 

and their want of continuation, the extremities being fuddenly 

and fharply cut off; fo many circumftances concurring, and 

tending all to the fame conclufion, give it a degree of evidence 

~ that may almoft be called demonfiration. 

Bur if it be admitted that the prefent fituation of thefe maffes 

muft be regarded as foreign from their native place of forma- 

~ tion, we have, in this, another objeét of inveftigation, no lefs 

remarkable in itfelf than interefting to the natural hiftory of 

that country. . 

Tuat thefe maffes, in their original pofition, muft have 

formed -part of a continued, and horizontal ftratum of fome 

confiderable extent, feems. highly probable. If the account juft 

now given of the origin of this ftone be well founded, the thick- 

nefs of the ftratum evinces that the quantity of calcareous mats 

_ ter, fuddenly poured into the fuperincumbent water, muft have 

been immenfe:—But this matter, immediately on its fubfidence 

being pulverulent, or in the ftate of a foft mud, muft have lain 

to a great depth at the bottom of the water, and, from the le- 

velling nature of that fluid, muft have been fpread out over a 

greater or lefs furface, as the fhape of the ground, or bottom on 

which it lay, or the intervention of fhores or other obftacles 

may have permitted. At all events it is fcareely poffible to 

Mow Vi. Oq imagine 
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imagine any circumflances in which this ftratum muft not be 

conceived of a much greater extent than the very circumfcribed 

furface of the quarries of Bolca. Of fuch a ftratum then, thefe 

quarries are evidently to be confidered as no more than portions 

or fragments, now completely disjoined from all conneétion with 

their native bed: We are next to enquire how thefe portions 

may have been fo detached. 

A NuMBER of circumflances already mentioned leave not a 

doubt, that this muft have happened after the confolidation of the 

original ftratum; for it is clear, that a disjunction of this. kind: 

could not have taken place, in any way, without fuch a concuf-- 

fion and difturbance of thefe maffes, as, if their matter was in 

any refpect foft or yielding, or in any other than a firmly com- 

pacted ftate, muft have greatly difarranged their laminar ftruc- — 

ture, as well as the forms of the fifh contained. Their extre- 

mities too, inftead of being fharp and even, would have been 

left confufed and ill-defined. This matter, therefore, muft cer- 

tainly have lain in its firft bed and pofition, undifturbed, fo 

long at leaft as was neceffary to its perfect confolidation. At 

fome period fubfequent to this, it would feem that the whole of 

the ftratum was violently broken up, and immenfe fragments 

of it heaved from their natural fituation, and difperfed here and 

there, as in the inftance before us. But when we calculate the 

prodigious forces required to produce the effects here defcribed, 

we fhall not find it eafy to affign any other caufe, fully adequate 

to them, but that which we have already had recourfe to, 

namely, 
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namely, fubterraneous fire and explofion; and this we muft con- 

ceive to have operated, in the prefent cafe, with an eruptive 

force much exceeding whatever has been experienced in the known 

‘hiflory of volcanoes*. 

I wave chofen to reprefent the feparation of thefe maffes, 

from the ftratum of which they formed a part, as brought about, 

rather by their having been heaved up to their prefent fituation 

’ from an inferior one, than by their having been left where they 

are, while the reft of the ftratum was funk; but I fhall not 

trouble the Academy with the reafons that led me to the one 

conclufion in preference to the other, as the principal point of 

enquiry is the nature or quality of the caufe, not its precife 

mode of operation. Now, whatever may have been the manner 

in which the effects were produced, the immediate caufe mutt, 

in any cafe, have been one of great violence; and there are’ 

many reafons, befides fufficiency of force, to conclude it volcanic. 

Ir is remarkable that, except thefe quarries, nothing of the 

firatum to which they belonged is left, not a trace having yet 

been difcovered, either at Bolca or in its neighbourhood, to 

indicate where fuch a ftratum had ever exifted; all is covered 

with argillaceous materials, the fuppofed lavas and other ejeQions 

of ancient fubmarine volcanoes: but this circumftance, until 

‘ ee fa it 

* If thefe effeéts are fuppofed to have been produced in air, the forces applied 
muft have been immenfe; if under water, much lefs would have fufliced. 
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it fhall be better accounted for, admits of an eafy explanation, 

by fuppofing that the fame eruption which broke up the original. 

calcareous bed, wherever it lay, and raifed thefe fragments of it 

to their prefent fituations, muft, in fo doing, not only have 

disfigured and wholly changed the appearance and fhape of the 

former furface, but may naturally be conceived to have thrown 

out, at the fame time, fuch a quantity of argillaceous matter 

as was fufficient completely to bury every other part and veflige 

of it, except thefe maffes which feem ‘to. have efcaped, as. it. 

were, by accident. 

THAT eruptions, and of the kind here fappofed, did exift im 

the diftri& in queftion at fome very early period, naturalifts 

of great eminence have, long fince, attempted to deduce from 

other confiderations than thofe contained in this paper; but as 

their reafonings in proof of this are immediately connected with. 

a very important mineralogical queftion, which, though much 

difcuffed, remains ftill in controverfy *, I fhall not avail myfelf 

of their authority, refpe@table as fome mames are which I 

might otherwife adduce in fupport of this opinion. It is not 

my intention, nor is it, I believe, at all neceffary to my prefent 

fubje@, to introduce here any confideration of the extenfive and 

difficult queftion to which I allude; for whether the bafaitic: 

columns, and other analogous covering of this and fimilar coun- 

tries, fhall be attributed to the immediate agency of fire or of 

water, the confequences which I have endeavoured to trace, 

from 

* It will eafily be perceived that the queftion alluded to is that om the origin of 

bafaltes. 
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from the examination of the fifth-quarries of Bolca, may ftill 

- hold whatever degree of probability they may be thought en- 

titled to; thefe confequences, being deduced from local and 

partial circumftances, and fuch as are, perhaps, peculiar to that 

fpot, and refting principally on internal evidence, require to be 

judged fpecially, and on their own merits, without being fub- 

jected to any determination that may be formed, as to -the reality- 

of other effects, imputed to the fame general caufe. 

I HAVE-.now given the Academy the principal obfervations 

which arofe in my mind from the infpection of thefe curious 

quarries, and fhall only add, that, as far as they have any 

weight, they go to infer the remote exiftence of two diftiné 

eras of great volcanic explofion in this place, one of which at 

leaft feems decidedly to have been fubmarine; the firft, when. 

the fifh were caught and inclofed in calcined calcareous matter ; 

and the fecond, after the complete concretion of this matter into 

ftone, when its horizontal ftratum was torn up and difperfed. 

Berore I conclude this paper I cannot omit taking fome 

further notice of a circumftance already mentioned, which feems 

to hold out a fubje& of inveftigation the moft ftriking, and 

to many the moft interefting, that occurs, perhaps, in the whole 

range of natural hiftory: I mean the great variety of -fifh col- 

lected in one fpot, which, from the catalogues, appear to corref- 

pond with fpecics now only to be found in feas and climates 

‘the moft remote from the Italian fhores. It would be fuper- 

‘fluous to dwell on the analogy which this remarkable circum- 

ftance 



ftance bears to the many difcoveries that have been made, not 

only of fhells. but of horns, teeth, bones, and other remains, 

and even of entire fkeletons, of various land-animals, partly 

known and partly unknown, in countries where fimilar living 

fpecies have never been obferved to exift, and often in cli- 

mates now wholly unfuited to their conftitutions. Thefe extra- 

ordinary facts have been long known, and have long excited 

the attention, and exercifed the ingenuity, of naturalifts of the 

moft diftinguifhed talents: But, unfortunately, experience has 

_fhewn that the paths of fpeculation to which they directly lead 

have too often conducted thefe great men into labyrinths, from 

which all the efforts of their genius have not been able to 

extricate them. Hence it would feem, that natural knowledge 

is not yet fufficiently advanced, nor a fuficient ftock of well- 

attefted phenomena yet formed, to enable us to profecute fuch 

extenfive and difficult enquiries with good effect. On this ac- 

count, perhaps, thofe who really with to contribute to the 

fubftantial improvement of the fcience, might employ their 

talents more beneficially, in the humble tafk of collecting facts, 

and inveftigating partial and immediate caufes, than in giving 

the reins to their imaginations, and foaring in purfuit of vifi- 

onary theories. Of more remote and general caufes, pofterity, 

better informed by new facts and obfervations, in addition to 

thofe which we now poffefs, may poflibly form a better judgment 

than we can afpire to, if fuch a judgment really lies within the 

limits of human attainable knowledge. But, at all events, it fhould 

not be forgotten, that {peculations of this kind are regarded by 

men of the foundeft underftandings, rather as amufements of the 

mind, 
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mind, and relaxations from feverer ftudies, than as purfuits of 

much. intrinfic importance; and that, at beft, they are to be 

confidered as contributing but remotely to the more ufeful and 

ferious objects of life: But when applied, as we know they have 

been too often, to excite and diffufe doubts of the moft effen- 

tial truths, and ultimately to fap the foundations of religion, 

and, with it, of both private and) public virtue, order and hap- 

pinefs, and indeed of the very exiftence of civil fociety, as 

too fatal modern experience has fhewn, it is not eafy to fay 

whether. we fhall be moft ftruck with the vanity and prefump- 

tion, the folly, or the wickednefs of the attempt, to raife fo 

daring a fuperftructure on fo flender a bafe*, 

* Since this paper was read, Mr. Rafpe has pointed out to me a paflage in his 

Preface to Ferber’s Letters, tranflated and publifhed by him in 1776, which had 

before efcaped my notice : Speaking of fubmarine volcanoes, he fays ‘ ‘The petrified 

s¢ fifhes are monuments of their heat ;”. and adds, ** fome unnatural revolution in 

« their own element muft have killed and involved them at once in the fediments of 
«© the troubled ocean; on this account, many argillaceous flate rocks, filled with petri- 

« fied fifhes, are to be confidered as fubmarine or fubaqueous volcanic productions ; 

“ nay, many calcareous flates, fuch as thofe at Bolca, Pappenheim, Hichftaed, Altheim 

« and Mont Libanon, are, for the fume reafon, to be ranked amongft them.” 

I tranfcribe this paflage, as it feems to bear fome refemblance, though very gene- 

rally exprefled, to the account above given. 

The defcription of Monte Bolca, which we meet with in pages 49 and-so of the 

fame work, is erroneous in almoft every particular. It is as follows: ‘ Bolca is a 

« fteep barren hill at twenty miles diftance from Verona, for the moff part of ftrati- 

“fied limeffone, but now and then interrupted by ancient volcanic craters. The lime- 

“ {tone contains variegated flints, of a red, black, green and white colour. In this hill. 

““ are found the famous impreffions of plants and fifhes.” é 

Catalogo 
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Catalogo Siftematico, dei piu’ rari ictioliti del Monte Bolca che fi confervano 

nel gabinetto privato del Sig. Vincenzo Boxza, in Verona, nel quale vi fono 

‘piu? di 500 efemplari di pefci fof offili dello fre f° monte, una gran parte 

ancora da verkiicen: tt e denominarfix 

ORDINE LT 

Pefci dei Mari dell’ Europa. 

Ophidium barbatum. witroucs. Icth, Tab. G. 7. fig. 6 

Squalus frellaris. Linn. Sy/?. nat. Edit. 13. pag. 399- 

Scomber colias. wittoucs. L. C. Tab. M. 1. fig. 1- 

—- feomber. witioucs. I. c. Tab. M. 3. 

——— pelamis. sarvian. de Aquatil. fig. 98. 

thynnus. ARTED. Icth. Gen. 31. Synon. 49. 

Scorpena porcus. BLOCH. Icth. VI. Tab. 181. 

——-— feorpius. wittoucs. I. c. Tab, 12. X. 

—-— ferofa. siocu. 1. c. Tab. 182. 

———— Salviani. wittoucs. I. c. Tab. X. 13. 

Biennius ocellarius. SALVIAN. 1. c. fig. P. 84. 

Gadus carbonarius. BELLON. de Aquat. Lib. I. pag. 134- 

— virens. viLL. lc. Tab. L. 1. fig. 3- 

——— merlucius. BELLON. |. c. Tab. L. 1. fig. 123+ 

Pleuroneétes. limand. wiutLoucs. |. c. Tab. F. 4. 

Sparus aurata. Gronoy. Muf. 1. n. 90. 

——-— chromis. LINN. 1. ¢c. pag. 470+ 

——— pagrus. ARTED. 1. c. Gen, 36. Syn. 64. 

Trigla 
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Trigla cuculus. WILLOUGB. |. ¢. Tab. 5. 2. figs % 

Efox /phyrana. Linn. |. c. pag. 515. 

-Murena myrus. ARTED. 1. c. Gen. 24. Synon. 40. 

_Lophius pifcatorius. SALVIAN. |. co figs 47% . 

Raja Poftinaca 7) 

Murena Helena — | 

P 

— Serpens 

— Ceca 

Gadus Mediterraneus 

Blenius Lumpenus 

Zeus Faber 

Sparus Sargus 

Labrus Turdus 

Clupea Harengus. 

Marquis GAzoLa. 

Lien 

ORDINE I. 

Pefci dei Mari dell’ Afia. 

Chatodon vefpertilico. BLOCH IcTH. VI. Tab. 199+ fig. 2. 

bisfafciatus. SEBA. Mu/.-3. Tab. 26. fig. 23. - 

— pinnatus. SEBA. I. c. Tab. 25. fig. 15. 

——- niger. sEBA. 1. c. Tab. 25. ig. 5. a 

——-— canefcens. sEBA. 1. c. Tab. 25. fig. 7- 

——- lineatus. sEBA. 1. c. Tab. 25. fig. 1. 

fufeus. seBa. I. c. Tab. 26. fig. 22. 

——— frriatus. BLocH. li. c. Tab. 205. fig. 1. 

macrolepidotus. SEBA. 1. c. Tab. 25. fig. 8. 

Fiftularia chinenfis. vaent. Ind. 3. Ag. 23. 

Pegafus natans. BLocH. Icth. IV. Tab. 121. figs 3+ 4+ 

volans. LINN. 1. c. pag. 418. 

Vou. V. Rr Polynesmus 
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Polynemus paradifeus. LINN. 1. eF pag. bay. 

Zeus ciliaris? BLocKk. Icth. VI. Tab.-191. 

—— triurus. Huic valde adfinis Leus faber Linn. 

Tetraodon lagocephalus. sEBA. 1. €. Tab. 23. fig. 5. 6. 

Clupea Thriffa. Brousson. Icth. Dec. I. Tab. 10. 

Perca unicolor. sEBA. 1. c. Tab. 27. figs 10. | 

Efox amboinenfis. Ruyscu. Amboin, Tab. 14. figs 2 

Diodon reticulatus. sEBA. |. c. Tab. 23. figs 3: 4- 

Labrus ferrugineus. seBa. |. c. Tab. 31. fig. 5. 6. 

Murena ferpens. wittoucs. 1. c. Tab. G. 10. fig. 1. 

Callyonimus indicus. LINN. lL. c. pag. 434+ 

Sparus argenteus. seBa. 1. c. Tab. 27. fig. 13. 

Pegafus Draconis—Marquis Gazoa. 

OP RD ab NCE I 

Pefci dei “Mari” dell’ Afiica. 

Sparus dentex. WILLOUGB. lib. c. ‘Tab. X. 7. ste 

Oftracion Turritus. Namath Gaeta 

ORDINE Wy. 

Pefci Marini dell” America, meridionale. _ 

Raja muricata. MARCGR. Brafil. pag. 175. 

Scomber cordyla. wituoucs. 1. c. Tab. 5. 18. fig. X 
— coorza Pifonis. witu. 1. c. Tab. M. 5+ figs 2 

Efox brafilienfis. marcer. I. c. pag. 168. — 

Dherden 



E gre | 

Chetodon arcuatus. BLOCH. VI. Tab. 201. fig. 2. 

——-— trioftegus, sEBA. 1. c. Tab. 25. fig. 4. 

——-— acarauna. wii. lb ¢: Tab. 0. 5. 

pl eee fujiformis. An. Ch. rhomboides? Biocu. 1. ce. Tab. 209. 

Polynemus quinquarius. sEBa. 1. e. Tab. 27. fig. 2. 

——— plebejus. BRousson. /. c. Tab. 8. 

Loricaria plecoftomus. MaAKcGR.,.1. c. pag. 166. 

Silurus bagre. sEBA. 1. c. Tab. 29. fig, 2+ 

Gobius ferigatus. BRoUSSON. /.c. Tab. 1. 

Zeus vomer. BLOCH VI. Tab. 193. fig. 2. 

Diodon Orbicularis 7) 

Mulus Gigas | 

Exocetus Evolans 

Sparus Argenteus | 

Coryphena Hippurus 

Chatodon Saxatilis 

— fafciaius 

——— ciliaris? 
Marquis GazoLa. 

————-_ curacao 

———— nigricans : 

———_ cornuius 

——-—— lanceolatus 

—— orbis 

arcuatus 

aculeatus 

Silurus Fafciatuse 

ORDINE 
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ORDINE VV. 

Pefci marini dell’ America fettentrionale. 

Baliftes monoceros. caTEsBY. Carol. 21. Tab. 19. 

Chatodon chirurgus. suocu. VI. Tab. 208. ; 

Efox umbla minor. cates. |. c. Tab. 1. fig. 1+ 

Fiftularia tabacaria. w1LLouc.. /. ¢. Tab. P. 6. fig. 4. 

Exocetus evolans. cavess. I. c. Tab. 8. fig. 1- 5 

Gafterofteus carolinus. LINN. 1. ¢. pag. 490- 

Gadus tau. witioucs. I. c. Tab. N. 12. fig: 3- 

Gafterofteus Canadus 7 

-—— Volitans 
Ji 

Perca Venenofa | 

—— Punétata f Marquis GAZOoLA. i 

—— Trifurca : 

Scomber Fafciatus | 

Clops Sauruse 

ORDINE VI. 

Pefci di acqua dolce, efotici. 

Tetraodon ocellatus. Ex Indiis. sepa. L. c. Tab. 23- fig 7- 8- 

Chatodon argus ex Indiis. BLocH. lc. Tab. 204. Jig. te 

Gobius ocellaris. Ex Ins. otheit. BRousson. lib. c. Tab. 2. 

Clupea cyprinoides. Ex Brafilia. BROUSSON. lib..c. Tab. 9. 

Zeus infidiator. Ex Surate. suocu. |. c. Tab. 102. fig. 23- 

Tetraodon Lagocephalus ; 

Chatodon Glaucus ; Marquis GAZOLA. 

Sparus aurata ex America. 



ae al 
BS La grandezza di alcuni Pefci é rimarcabile, effendovene di quelli che 

_ giungono alli 4o pollici di lunghezza. Non fi notano poi, nel prefente 

Catalogo, le fingolarita di ciafcheduna petrificazione, per fervire alla 

brevita propria di un Indice. 

Nel Gabinetto prefato, oltre ai Pefci foflili, fi confervano le feguenti petrifi- 

cazioni di altre Clafhi di corpi organizzati, cioé 

I. Fitoliti di fuchi e felci europee ed efotiche. Del Monte Bolca. 

II. Zoofiti di Madrepore, Ifidi, Millepore ecc. dei Monti Veronefi.. 

Ill. Elmintoliti di Conchiglie univalvi, e bivalvi di molti mari, con echiniti, 

ftelle marine, e congierie delle medefime. Delle Montagne predette. 

IV. Entomoliti rari di granchi, infetti apteri, e dipteri d’Europa, e di 

America. Del Monte Bolca. : 

V. Ofteoliti di Animali ruminanti, e di altri quadrupedi d’infigne gran- 

dezza. Di Romagnano, e di altre parti del Veronefe. 
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On the POWER of FIXED CAUSTIC ALKALINE 

SALTS to prefrve the FLESH of ANIMALS from 

PUTREFACTION. mm a Letter to the Reverend 

GEORGE GRAYDON, &c. from the Reveriad HUGH 

HAMILTON, D.D: &e. 

‘$1 Ri 

Tue ingenious paper you communicated to the Royal Irifh 

Academy, on the fifhes that have been found enclofed in ftone 

in the quarry at Monte Bolca, brought to my recolleétion fome 

obfervations I had made many years ago, on. the power that 

alkaline falts, even when highly cauftic, have to preferve animal 

fubftances. I mentioned to you fome of thefe obfervations, and 

you have defired I fhould give you a fuller account of them, 

as you thought they in fome meafure coincided with the theory 

you had delivered, concerning the prefervation of the more folid , 

parts of the fithes found in quarries of lime-ftone. 

I caMe 

Read April 
57 1794. 



I came to the knowledge of this power of alkaline falts, I 

may fay, accidentally. I had a wifh to procure fome kind of 

alkaline liquor that might be fafely taken, for the purpofe of 

correting acidities in the ftomach. I knew that a folution 

of falt of tartar was exceedingly offenfive to the tafte, and if 

tt was of ftrength fufficient to neutralize any quantity of acid 

in the ftomach, it could not be fwallowed without danger to 

the paffages, from its caufticity. It occurred to me, that its 

caufticity might probably arife from its having a ftrong affinity 

to fomething or other, to get at which it burned or deftroyed 

the texture of the flefh. If this fhould be the cafe, it was: 

natural to fuppofe, that this falt, if intimately mixed with flefh, 

would faturate itfelf with whatever it was that it had fuch a 

ftrong appetite for, and, being fo faturated, it would a@ no 

further on our flefh, and might, without danger, be taken in- 

wardly. To try this, I firft enclofed fome bits of lean raw 

mutton in a vial with a ftrong folution .of falt of tartar; but, 

after ftanding feveral days, no fuch alteration as I expected 

appeared in the hquor. -E was willing to account for this, by 

fuppofing the falt had a greater affinity to the water than to 

any thing in the flefh; IT therefore cut fome flefh from the 

breaft of a turkey, roafted the day before, and made it as dry 

as I could; this I pounded in a mortar, adding by degrees fome 

dry and finely powdered falt of tartar*, until I thought there 

was enough, for] had no rule to judge by; the mixture grew 

moift, 

* This falt had been fent to me rendered cauftic by quick-lime, though I had not 

defired it. 
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moift, and when it was fufficiently pounded, I fpread it into 

a thin cake on an earthen difh, and fet it before the fire, and 

it foon became quite dry. I found it had then a faponaccous 

‘mild tafte, for the tafte of the falt was fcarcely perceptible. 

Having macerated this flefh in warm water, and poured off the 

clear liquor, I found it effervefced with vinegar, which fhewed, 

that the falt was not fo far neutralized, but that it would unite 

itfelf with an acid, fo that I confidered it as a mild -alkaline 

liquor, fuch as I fought for: However, that I might have an 

opinion from a perfon of fkill on the fubje&, I wrote to my 

late worthy and ingenious friend, Doctor Mc. Bride, and ac- 

quainted him with the preparation I had made, and the intention 

of it. In his anfwer, he was pleafed to fay he approved of the 

idea, and would make fome of the liquor I defcribed, and let 

me know what he thought of it. He afterwards. wrote to me, 

and faid he had tried the alkaline liquor, and thought it might 

prove a ufeful medicine, particularly as it might be mixed with 

milk and given to children, who have often acids in their 

ftomachs. He alfo mentioned a phyfician then in Dublin, 

to whom he recommended. the liquor, and who had found great 

benefit from it. I firft made this liquor in the year 1771, and 

in the year 1777, being then at Bath, I met with an account 

of fome experiments made by Mr. Bewly, an ingenious chymift, 

which plainly proved that fixed air is an acid, and faturates 

alkaline falts; this at once informed me, what it was in the 

flefh of an animal, that alkaline falts had fuch a ftrong affinity 

te. At the fame time I got from London one of Doétor Nooth’s 

glafs machines for impregnating water with fixed air, and to the 

Vou, V. Ss water 
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water I added falt of tartar; after this, you may fuppofe, I thought 

no more of my alkaline broth, having got a way of obtaining 

what I wanted in a much more elegant manner. 

I wovtp not have given you this long detail of a matter 

now uninterefting, had you not defired me‘ to write the whole 

of what I had told you in our converfation. The only thing 

now worth attention in the experiment I have telated is, that 

it difcovered a power in even cauftic alkaline falt to preferve 

flefh, I may fay, incorruptible; though it has been generally 

imagined that fuch falts would coufume it. I have fome flefh 

prepared with thefe falts in the year 1772; for, finding fome 

bits made the year before had continued unaltered, I made fome 

more, and laid it’ by to fee how long it would keep, and what 

alterations it would undergo. I made it into a cake, and when 

quite dry I cut it into round bits about the fize of half a crown, 

and put them into a drawer in my defk; I thewed fome of them 

to Mr. Kirwan the fummer before laft, when I had the honour 

of receiving a vifit from him at Armagh, and a few months 

ago I found feveral pieces in another drawer, where they have 

lain near two and twenty years, and remain unaltered, when 

they are broken, the pieces hang together by fibres, and look like 

a piece of plafter taken from a wall; the fibrous or flringy parts 

of the fico do not feem to have been corroded or diffolved by the 

falt. 

Arter I knew that fixed air was an acid, and faturated alka- 

line falts, I began to form conjeClures about the means by 

which 
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which thefe falts had fo entirely prevented putrefaction in the 

flefh to which they were united. Animal fubftances afford much 

volatile alkali, and now they are known to contain alfo a volatile 

acid gas. . While thefe two volatile principles continue united 

with each other, they may prevent any material change from 

taking place in the fubftance; but if one of them by any means 

efcapes, the other ‘will follow; the acid feems to be the moft 

volatile, and efcapes firft, though we may not. be fenfible of its 

efcape, becaufe it has no fuch ftrong fmell as the alkali has. 

The letting ‘loofe thefe volatile principles feems to be the begin- 

ning of putrefaétion. If ‘this be the cafe, we may fee the 

reafon why flefh, ‘growing putrid, is reftored to fweetnefs by ‘fixed 

air, that acid replacing what had efcaped, and retaining the volatile 

alkali. It is probably on this account that the erial acid is 

found to be of ufe in ftopping the progrefs of fome putrid dif- 

eafes; it feems to a@ as a fort of pickle. If vinegar preferves 

fleth by keeping its volatile alkali united with this acid which 

is not volatile, we may’ expe a fixed alkali will have a like 

effe& in preferving flefh, by expelling the weaker volatile alkali, 

and uniting itfelf to the volatile acid, which will therefore be 

retained. ‘This I found to be really the cafe; for, while the flefh 

and alkali were combining in the mortar, a very {trong fmell 

arofe like that of /a/ volatile; and at one time that I ufed a 

brafs or metal mortar, I perceived its edges to be tinged with 

blue, which fhewed the metal had been affected by a volatile 

alkali. 
"| 

Ss2 Taere 
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Tuere feems to be a good reafon why fixed alkaline falts 

fhould preferve flefh much longer than any fluid acid, fuch as 

vinegar, can do; for when the alkaline falt combines with the 

flefh, it expells what is volatile, the mafs grows hard, and it is 

eafily reduced to a ftate’of drynefs, in which no fort of fermen- 

tation or any inteftine motion can take place, and therefore there 

is nothing that can effe€t a change in this compound fubftance: 

whereas when an animal or vegetable fubftance is immerfed in 

vinegar, a very heterogeneous mixture is formed, which, in length 

of time, will be very apt to run into a fort of fermentation, with 

an inteftine motion among the minute particles, and this will bring 

on fome change in the texture of the fubftance, and every fer- 

mentation, when long continued, ends in putrefaction, which, 

indeed, is faid to be the laft ftage of fermentation. 

Wuertuer the conjeétures I have offered on this fubject be — 

well or ill-founded is but of little confequence; you may rely 

on the faéts I have mentioned, and if you think they throw any 

light on your theory, you may, if you think proper, fubmit to 

the confideration of the Royal Academy this paper as an appen- 

dix to, your's. 

fT am, Sir, 

Your very humble fervant, 

Dublin, 

April 2, 1794- HUGH HAMILTON. 
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EXTRACT from a PAPER on SURVEYING. By 

THOMAS MEAGHER, zear Palace Grene in the County 

of Limerick, 

. 

On a new Divifion of the Compafs for Land Surveying. 

Tue prefent divifion of the compafs into degrees, &c. 

originally intended for the convenience of the navigator, is 

not neceflary for the land furveyor. To him a divifion which 

would give by infpection the fine and cofine of the angle 

meafured would be of much greater importance. Such a divi- 

fion would preclude the neceffity of having recourfe to a table 

of natural fines, and very often give the fine or cofine accu- 

rately in only two or three places of figures, which would be 

of confiderable ufe in facilitating the computation of great 

furveys. This divifion might be accomplifhed with the fame 

eafe to the mftrument-maker as the prefent one, and would in 

every cafe afford equal if not greater accuracy in the refult. 

' Lev 
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Ler the periphery of the circle be divided into forty parts, 

or the quadrant into ten, and each of thefe again into ten 

parts, in fuch a manner that the fines anfwering to the extre- 

mity of each divifion may be ,o1 ,02 ,03 ,04 ,05 ,06, ,o7 ,08 

509 51,11, &c. radius being unity. Let alfo the periphery be 

divided in the fame manner in a contrary direction. _ The 

principal divifions may be numbered 1, 2, 3, 4, &c. but the 

fub-divifions need not be numbered, left the numbers fhould 

be confufed. If the magnitude of the inftrument admits it, 

each of thefe fubdivifions may be again fubdivided by the eye 

into 5. Every-compafs ufed in furveying ought to be large 

enough to admit this, otherwife the neceflary accuracy could 

not be attained, whether it be divided by the old method or by 

the one now propofed. 

HENCE it is evident that by infpection we can have the fine 

and cofine of the bearing pointed out by the needle to three 

places of figures, and near the end of the quadrant even 

to four, which will in every cafe give the area with as 

much or greater accuracy ‘as the method by the common 

compafs. It may be objected that the fubdivifions to be per- 

formed or computed by the eye ought not to be equal ; but, 

although they are not accurately. fo, yet they are fo nearly 

equal, that no error will arife except for the fines of arches 

near the end of the quadrant. Thefe fubdivifions, as they 

include large arches, may be accurately fubdivided with great 

eafe by the inftrument-maker; or inftead of fubdividing thefe 

a fmall table may be ufed for finding the fines of large or 

cofines of fmall arches; the tabular number to be entered 

with 
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with the cofine of the large, or fine of the fimall arch. ‘The 

fubdivifion between ,94 and ,95 includes 1° 44’, and therefore 

from this to the end of the quadrant it will be better to 

have the fubdiyifions accurately marked by the initrument- 

maker, or perhaps better ftill to have a fmall table for this 

part. 

Tue annexed figure fhews the divifion propofed ; but only 

one of the principal divifions is fubdivided. The outer or 

upper edge of the ring is to be divided in one direction, and 

the inner edge in the contrary one. 

A CONSIDERABLE advantage arifes in this method of dividing 

the compafs from the check which the two readings afford, 
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The COMPARATIVE AUTHENTICITY of TACITUS 

and SUETONIUS, iluftrated by the Queftion, “ Whether NERO 

“ qwas th AUTHOR of th MEMORABLE CONFLA- 

“ GRATION at ROME?’ By ARTHUR BROWNE, 

LL.D. 8.F.T.C.D. and M.R.I. A. 

So much has been faid of the candour of Suetonius, and of 

his work being the moft accurate narration extant of the lives 

of the Emperors, that it is worth the pains to enquire how far 

thefe praifes are due. Others are faid to have been actuated by 

hatred, or flaves to adulation; he is reprefented alone as fair 

and uninfluenced*. For my own part I fo much differ from 

this opinion, that I have ever confidered the rank allotted to 

Suetonius, in the fcale of hiftorical merit, as elevated much 

beyond his deferts. I am not inclined to truft either his can- 

dour or his accuracy, particularly when oppofed to, or compared 

(rA2') with 

* See the encomiums collected by Pitifcus, in the preface to his edition of 

‘Suetonius. 
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with his rival hiftorian. We are accuftomed, I know not how, 

at an early age, from cotemporary ftudies, to unite the names 

of cotemporary hiftorians, and from thence perhaps infenfibly 

to infer a fimilarity of excellence. The authors perufed treat 

of the fame facts, they are read at the fame time, and the 

mind is yet too young for accurate difcrimination. May not 

fuch affociations have had fome effe@ with refpe@ to Suetonius 

and Tacitus? But the exercife of maturer judgment readily fepa- 

rates fuch unions, and detects the apparent parallelifm of obje@s, 

which, fufficiently purfued, will be found in time infinitely to 

diverge. ‘This judgment, however, is in many cafes never exer- 

cifed at all. 

A PREMATURE perufal of the claffics often prevents a fub- 

fequent cool revifal of their beauties and their merits, impels 

the man to confider the fubjeéts of the ftudies of the boy as 

trifling and difgufting, and indolently to acquicfce in firft im- 

preffions, rather than retrace fteps which appeared unpleafant 

becaufe involuntary. But he who at maturer years is led by 

tafte or inclination to examine and compare the lights of antiquity, 

will be aftonifhed at their numerous deteCtions of his errors 

firft imbibed, and corrections of the implicit faith which he has 

put in fome of its oracles; and perhaps no where will he find 

lefs reafon for confidence than in the fecretary of Adrian (for 

fuch was Suetonius), however high his poft or good his means of 

information. 

THE 
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Tue title of this Effay indicates my intention to confine my 

obfervations to the comparative fidelity in narration of the 

celebrated writers therein mentioned, without touching on their 

other relative perfeGtions or imperfe@ions. The inftance which 

I have fele&ed to illuftrate this point (for abundance of them 

might be found *) may to fome appear trifling, and it may be 

afked, who, in the eighteenth century, can be interefted in the 

queftion, whether Rome, in the firft, was burnt by the hand 

of her natural prote€tor, or of what utility is the difcuffion 

which tends to wafh away one fpot from the bloody garb of 

Nero? The objection fhould not come from the theoretic lover 

of truth, never defpifing enquiry and difcrimination ; nor will 

the expulfion of falfehood from hiftory ever appear trifling to 

its pra€tical admirers. The queftion too is not totally uncon- 

neéted with the well-known controverfy in morals, on the 

exiftence of gratuitous malevolence, as any alleged motives for 

this fuppofed condu@ of the tyrant are utterly unfatisfactory to 

the 

* Such as Suetonius’ affertion, that Tiberius abolifhed the privilege of fanctuary, 
when the contrary, which is afferted by Tacitus, is proved beyond a doubt, by coins. 

fubfequent to his reign; his making Germanicus conquer a king of Armenia, when 

Armenia had no king, and was not at war with Rome; his reprefentation of the 

charaéter of Nero, in many refpeéts differing from the traits given by Tacitus and 

others; his mentioning the lofs of an army in Afia, when from Tacitus it appears 

it was only the rumour of fuch a lofs. Surely thefe variances, would not have 

appeared trifling to Lipfius, who took fuch pains to reconcile thefe authors, when 

differing in the point, Whether Agrippa Pofthumus was killed by a centurion or 

a tribune of the foldiers. Jofephus obferves, that no man’s character has been more 

mifreprefented, from adulation on the one fide and prejudice on the other, than 

Nero’s. : ; 
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the rational mind *: But its chief importance refts on the grounds 

I have premifed. If we dete@ an hiftorian in any one inftance, 

in a peremptory and dogmatical affertion of a difputed, nay 

improbable charge, have we not caufe to view his writings with 

general fufpicion, and fcrutinize with jealous eye his accuracy 

or his candour? And we cannot fele&t a better example than 

that of a dire@& and unqualified allegation of a plain and fimple 

fact, into which, if falfe, the writer could not from any cir- 

cumftances be fuppofed to be innocently or unwittingly be- 

trayed. 

Suetonius, then, dire@ly and circumftancially afcribes the 

conflagration at Rome in the time of Nero to that detefted 

Emperor, while Tacitus only fays, forte an dolo Imperatoris in- 

certum. The authority of the former feems to have prevailed, 

and few traditions have been more ftrongly believed, or fayings 

more frequently applied, than “ that Nero fiddled while Rome 

“‘ was burning.” I apprehend therefore that the following argu- 

ments to the contrary will have at leaft the recommendation of 

novelty, as the oppofite opinion has never been hinted by any 

writer whom I have met, except the Abbé Millot, who annexes 

no reafons for his doubts. 

THE 

* The defire of feeing the refemblance of Troy in flames is too childifh to be 

imputed even to the fantaftical mind of Nero, and the defign of burning a great city 

in order to improve and rebuild it, if indeed neceffary, in the plenitude of his power, 

for fuch object (while under our moderate government fimilar improvement is 

without difficulty attained on valuing the houfes pulled down) does not feem to be 

confirmed by his fubfequent aGiions. 
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Tue reader, who recollefts the idle calumnies, which, upon 

a fimilar occafion, were thrown out againft a Prince of our own, 

Charles the Second, and the numberlefs infinuations of oppofite 

parties at that period, branding each other with the name of 

incendiaries, will not incautioufly affent to the rumour bred by 

inflamed imaginations, afcribing to malice the offspring of ac- 

cident. 

Woeoever has implicitly believed that Rome was burnt by 

Nero, will find, to his furprife, on the firft peep into Tacitus, this 

paffage, Hoc tempore, Nero Anti agens, the paragraph which firft 

indeed, by exciting my wonder, drew my attention to this fub- 

je&t. The man, who is depicted as fitting on a lofty tower of 

his palace, attuning to the harp the poet’s numbers on the de- 

ftruction of Troy, in the midft of the imperial city, with whofe 

fires his eyes were feafted, was not, at their commencement at 

leaft, in Rome at all. This fhould feem almoft to terminate the 

queftion: but, no! the critic will fay, Antium was only ten 

miles from Rome, and the Emperor had ample time to arrive 

there long before the extinétion of the flames; in fa he did fo, 

when he found that the moft vigorous orders which he had 

“iffued from Antium had no effe@. Such orders he had iffued, 

and it fhews his alacrity in trying to have the fire extinguifhed 

before his arrival. Let us fee then how he aéted after his 

arrival. During the very confufion and terror of the conflagra- 

tion it may have been difficult to afcertain the condu@ of the 

Prince; and it is during that period that Suetonius charges him 

with, 
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with encouraging the flames and cherifhing the incendiaries. 

“© Voices of men,” fays he, “* were heard, exclaiming that they 

“ aéted by orders from the Emperor, and emiffaries from-his very 

‘“ houfehold might have been apprehended in the act of fpreading 

“¢ the flames.” That the Emperor fhould have been abfurd enough 

to furnifh incendiaries with the authority of his name is incredible ; 

but let us remember that within three years paft the deftroyers 

of the caftles of the nobility in France pleaded authority from 

that King whofe throne they were on the point of overturning. 

To thefe idle tales I oppofe the acknowledged behaviour of Nero, 

after the extin€tion of the fire, when it ftands unveiled by that 

cloud of confufion and rumour which always attends prefent 

calamity. He opened his gardens for the fufferers, he pitched 

tents for them, he laboured to provide them with neceffaries, 

he cheapened the price of corn; fuch are the teftimonies of 

Tacitus. On his previous abfence, on his fubfequent condud, 

I might perhaps then reft his innocence ; but it is confirmed ,by 

fome other ftrong arguments, to which I now proceed. 

Tue Emperor is charged with fetting fire to the city, that he 

might enjoy the beauty of the fight. It appears from Tacitus, 

that fo far from coveting the fpetacle, his fault was, indolent 

relu@ance to move from Antium. He iffued from thence the 

moft vigorous orders for extinguifhing the flames, but he refufed 

to ftir till his own palace was on fire. It was in this fituation 

that he muft be fuppofed to have run up with his harp, im- 

mediately on his arrival, to the top of the tower of Mecenas; 

a {lation where he ftood a very reafonable chance of being broiled 

for 
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for his pains. The fuppofition is too ludicrous: to admit a doubt 

of its falfehood; and this being as confidently afferted as any 

circumftance, muft. make us doubt of the truth of all the reft. 

Let us combine, then, the abfence of the Emperor from the 

capital when the fire began, his ative orders before he left 
Antium, his unwillingnefs to leave it, the fituation of the city 
on his arrival, and his behaviour after the conflagration, and fee 

where we can find the leaft probable trace of the tale of 
Suetonius. 

THE fpot where the fire broke out affords another very ftrong 
argument of want of defign; Jn prediis Tigellini milianis proru- 
perat, fays Tacitus. He obferves, indeed, that plus infamie in- 
cendium habuit, for that reafon, that is, becaufe it was on the 
eftate of Tigellinus ; but where were thefe Predia? in the diftrict 
called the miliana. Now this diftrid was quite without the 
city, as any one will find upon confulting the plan of ancient 
Rome. Lorum edificia qui habitant extra Portam Frumentariam, aut 
in “:milianis, {ays Varro, lib. iii, De re Ruffica.. What could 
have induced the Emperor, whofe abilities do not feem to 
have been contemptible, to have adopted fuch an extraordinary 
method of firing the city, by kindling the flame in its remoteft 
fuburbs? “ He was accufed,” fays Tacitus, “ of having been 
““ aCtuated with a defire of founding a new city, and calling it by 
“ his name.” Did he do fo? And what prevented him? The 
confequence did not follow, and the imputed means were abfurdly 
difproportionate to the motive. 

Vou. V. (B) THat 
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Tuart the fire in the &miliana was accidental will become 

more than probable, when we find that it was a quarter where 

dangerous and entenfive conflagrations had happened before. It 

appears from Suetonius, in his account of the reign of Claudius, 

chap. 18. that one had obftinately raged in this region during 

the life of that Prince : Ubi miliana pertinacius arderent.’ And» 

it appears that it was of confequence enough to call for the pre- 

fence and inceffant labour of the Emperor himfelf and his whole 

court: We may reafonably conjeCture, therefore, that it was a part 

of the fuburbs, for fome reafon or other, perhaps by being the 

fite of hazardous manufaQures, particularly expofed and obnox- 

ious to thefe calamities, 

Ir is true that Tacitus, in another place, fays, with a feeming 

contradiGtion, Jnitium in ea parte Circi ortum, qua Palatino Celioque 

_ Montibus contigua ef, and Fleury, in his Ecclefiaftical Hiftory, 

founding the affertion on this paffage, fays it broke out in fome 

fhops. about the Circus, without taking notice of the other 

alleged fite of its commencement. 

Tue commentators on Tacitus have endeavoured to reconcile 

the difference, and infift that it broke out in two places, the Circus 

and the Aimiliana. Now, as to the Circus, Tacitus himfelf ac- 

counts for its rife and progrefs there, Ubi per tabernas, quibus id 

Mercimonium inerat quo flamma alitur ceptus ignis. ‘The fire began 

in certain fhops filled with inflammable materials, and naturally 

calculated to originate and diffufe the flames. Where they could 

fo eafily be accounted for, who would have feen, refleed by their 

light, 

oo] 



light, the deadly vifage of the tyrant, but thofe whofe horrors of 

his crimes and terror of his wickednefs raifed on every’ occafion 

the imperial phantom before their alarmed imaginations. Let 

us not fear that by deduéting this little burthen of guilt we fhall 

leave too {mall a portion of infamy to fatiate refentment and 

deter imitation. The bloody roll of Nero’s crimes will fearcely 

appear diminifhed by expunging this inferior title to abhorrence. 

Ir is an inferior circumftance, yet not entirely unworthy of 

note, that the rumours which had reached the ears of the two 

hiftorians, as to Nero’s conduét, effentially varied. To the one 

he had been reprefented as going openly and publicly to the 

fummit of Mecenas’s tower to fing the fate of Troy, while to 

the other he was depicted as retiring into his private apartments 

(in domefticam ‘feenam), there, fecretly to enjoy the devaftation of 

his groaning country. Uncertainty and contradiction are the 

fifters of unfounded report. 

From the account given us of this event by Tacitus, we find 

that the Emperor’s object, in at length leaving Antium to go to 

Rome, was to fave his palace. Now in this he did not fucceed. 

The palace was deftroyed, and yet he is afterwards accufed of 

conftru€ting a new palace of wonderful magnificence, out of the 

ruins of his country (Ujus ef patria ruinis, fays Tacitus), not 

without infinuation that fuch might have been partly the obje& 

of the antecedent .devaftation. There is nothing in his previous 

conduct to fupport the fufpicion, for he was anxious to fave his 

former refidence, and to prevent the neceflity of erecting a new 

one. 
(B2) THE 



Tre anxiety of Nero to avoid the charge is utterly incompa- 

tible with the narration of Suetonius. Jucend:t urbem tam palam, 

fays that hiftorian, Ur plerique Con/ulares, Cubicularios ejus, cum 

Stupa tadaque, in prediis furs deprehenfos non attigerint. Is it cre- 

dible that he, who fo much dreaded the imputation, fhould have 

committed the fact without difguife. That he ufed every exer-' 

tion to avert the charge appears from Tacitus—by anxious and 

ative care to expedite the rebuilding of the city—by princely 

largeffes to the fufferers—by fupplications and atoning facrifices 

to the gods, he laboured to extricate himfelf from the infamy. 

It is true he was not fuccefsful. Such was the odium againft him. 

Non ope humana, non largitiontbus principis, aut detim placamentis 

decedebat infamia. He then endeavoured to throw the fufpicion 

on the Chriftians, fince he found the world too prejudiced to af- 

cribe the event to accident—with equal want of fuccefs indeed. 

But all which I wifh to infer is, that this extreme anxiety con- 

futes the notion of his rafh unguarded promotion of the cala- 

mity; and that he was particularly diftreffed at this rumour 

appears from his known charaéter, which was, in general, to 

defpife all rumours, MWzhi/ patientius quam maledicfa et convitta ho- 

minum tulit—Suetonius, p. 258. 

Tue extent of the power of prejudice againft this miferable 

Prince at this period cannot be more ftrongly exemplified than 

in the murmurs which Tacitus mentions, occafioned by his open- 

ing the city and widening the ftreets, becaufe, as was alleged, 

the old narrow ftreets and lofty houfes contributed exceedingly 

to 
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to the falubrity of Rome, by protecting the paffenger from the 

heat of the fun. I will even draw an argument from the viru- 

lence of Suetonius. ‘“‘ He would not fuffer,” fays that writer, 

** the bodies of the dead, who perifhed in the fire, to be burnt 

“ by their friends, nor the ruins of the edifices to be removed by 

“« the owners, but took the charge upon himfelf, for the fake of 

“« plunder.” Whether thofe who were burnt already required to 

be burnt again I know not; but does not the ill-nature of the re- 

mark proclaim the inclination of the author? Is it not more natural 

to fuppofe, that the fear of peftilence, from the expofition of bo- 

dies left to the random care of individuals, in a time of general 

diftration, required the interpofition of government and the 

adoption of public regulations, to prevent the poffibility of pri- 

vate negligence? And was it not right in the governing power of 

the ftate to refufe to truft to the weaknefs or indolence of the 

fubje&t, the office of removing rubbifh and ruins, whofe immenfe 

heaps forbad improvement and poftponed renovation ? 

Tue truth is, when Suetonius wrote, invective againft the race 

of Czfar opened the way to honour and preferment. Abufe of 

the Auguftan family was the fathion of fucceeding times, and the 

inftrument of flattery with fucceeding Emperors, With infinite 

caution, therefore, are we to admit the adulatory invective of the 

writers of the age of Trajan. The fidelity of hiftory was made 

to bow to the etiquette of courts and the interefts of hifto-~ 

tians. 

THIs 
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Tuts propenfity to blacken the Czefars, received, in the parti- 

cular inftance of Nero, additional height in later times from the 

enmity of the Chriftians. His cruel perfecution of Chriftianity, 

and his inordinate wickednefs, in averting upon its votaries the 

calumny thrown upon himfelf, with the fignal martyrdoms of St. 

Peter and St. Paul, under his dominion, have ftamped him with 

the moft fanguinary dye in the annals of religion. It was natural 

to furmife that the man who fo unjuftly accufed others, had not 

been unjuftly accufed himfelf. His innocence was fuppofed to 

include their crimination ; and as the empire became Chriftian, it 

became in a manner impious to doubt his guilt. 

On whom does the authority of this legend reft? As appears 

to me, on the authority of Suetonius alone. The careful perufer 

of Tacitus will, I think, agree with me, that he did not believe 

the tale; he wrote before Suetonius, and poffeffed earlier and 

better channels of enquiry. Suetonius was fecretary to Adrian, 

whofe reign was preceded by the death of Tacitus*. The next 

author who mentions the charge with confidence is Dio. Caffius, 

who lived in the reign of Alexander Severus, two. hundred years 

after the event; no teftimony can go beyond its firft original ; 

the tribe of fervile copyers add not a jot of weight to the 

evidence. 

Avrexius Victor, Eutropius, Marcus Aurelius Caffiodorus 

and Jornandes, the only fubfequent Latin writers who repeat the 

clamour, 

* As is generally fuppofed. 

SS 
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clamour, merely echo the affertions of Suetonius and Dio. They 

could not be much better judges of the matter than we at this 

day, had they even taken the trouble to weigh the. evidence. 

Aurelius Victor and Eutropius lived at a period three hundred 

years diftant from the time of the conflagration, in the reigns of 

Julian and Valentinian; Caffiodorus was conful under Theodoric, 

and born in 476; and Jornandes, in Juftinian’s age, was fecretary 

to a king of the Goths. As to the principal modern writers 

who affert and infift on the fa&, and particularly the ecclefiaftical 

hiftorians, Xiphilinus, Vitranius and Sulpicius, though they lived 

earlier than Fleury, who in the prefent century fupports their 

opinion, their affertions can have no more weight than his, nor 

their knowledge of the faéts be greater than ours. Xiphilinus 

was the profeffed abridger of Dio. Caffius. Dio. repeated from 

Suetonius, and upon the foundation of Suetonius’s. authority 

the whole fabric muft ultimately depend. If any thing has 

been added, it has probably been the work of exuberant imagina- 

tion, like that of Karholtus of Hamburgh, a modern ecclefiaftical 

writer, who reprefents the Emperor at a banquet fending forth 

troops of incendiaries, and fitting to hear at intervals the trium- 

phant tale of their horrid exploits, a picture of which he could 

not have found the leaft trait in any ancient hiftorian. It re- 

mains only to obferve, that Suetonius, the father of this tale, 

could not have been unwittingly deceived into this affertion. 

Tuus have I endeavoured to fcrutinize, in this inftance, the 

accuracy and authenticity of Suetonius, which may be a clue 

to his general charaGter as a writer, the only object perhaps which 

could 
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could have juftified my calling the attention of this revered 

affembly to a queftion fo remote, and feemingly fo uninterefting. 

Always, as I have faid, has that hiftorian appeared to me to be 

over-rated; the indecency of his defcriptions has been often con- 

demned, and it was well obferved, that Suetonius wrote the 

lives of the Emperors with the fame licentioufnefs with which 

they lived. Were I to compare Suetonius with any writer of our 

own time, in point of credit due to his narration, I would 

{carcely aflign him a place fuperior to Smollet’s; I mean not 

with refpe@t to compofition, but as to authenticity and materials. 

Both of them feem to have compiled from the aétus diurnit, or 

newfpapers of the day, and to merit equal authority with thofe 

crude and hafty chronicles. If the one has lived for eighteen 

centuries, while the other poffibly may not for one, it has per- 

haps been owing to the charms of his compofition, not to the 

dignity of his hiftory. 

Ir thefe remarks fhall in any degree tend to afcertain the 

rank of this famed hiftorian in the fcale of hiftory, or rather by 

calling the attention of more accurate obfervers to the general 

complection of his works, to induce them to afcertain it, they 

will have an importance which at this remote time they could 

not borrow from the fubje@ itfelf They may perhaps alfo 

derive fome additional claim to attention, from the circumfiance 

of a celebrated attack having been lately made by Mr. Whitaker 

of Manchefter, on the authenticity of his rival hiftorian, in a 

Comparifon between Tacitus and Gibbon. 
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Loncinus, 

Tue various opinions which have been entertained concerning Read July 

the origin and nature of our idea of the fublime afford a ftrong’ *% *793 

proof of the difficulty of penetrating into our own minds. We 

are not only urged to the inquiry by that feientific curiofity 

which prompts us to analyze our modes of thinking, but elegance 

of tafte confpires to engage us in a refearch which has for its 

obje& all that is great or elevated, and yet the origin and nature 

of the fublime are ftill fubje€ts of controverfy. According to 

Longinus, the fublime confifts in a proud elevation of mind, 

according to the ingenious author of the Philofophical Inquiry into 

the Origin of our Ideas of the Sublime and Beautiful, it confifts 

in terror; Doétor Prieftly places it in an awful ftillnefs; and Lord 

Kaims derives it from the magnitude or elevation of vifible 

Vou. V. Chere ett obje&s, 



fey 

objets, and from whatever caufes an agreeable emotion refembling 

thofe which are ‘excited by great or elevated objects of fight. 

Door Blair profeffes himfelf inclined to think that mighty force 

or power, whether accompanied with terror or not, whether 

employed in protecting or alarming us, has a better title than any 

thing that had yet been mentioned to be the fundamental quality 

of the fublime, but does not infift upon it as fufficient to found 

a general theory. This controverfy about the principle of the 

fublime has naturally extended to its application, and we fee the 

fame paflages applauded for this quality by.fome critics and 

rejected as deftitute of it by others. Longinus quotes as fublime 

the Ode of Sappho, which Lord Kaims, whilft he admits it to 

be beautiful, excludes from the clafs of fublimity. The cele- 

brated defcription of the creation of light, which has been pro- 

duced by the great critic of antiquity as an illuftrious inftance 

of the fublime, has not had a better fate. A French critic has 

difputed his judgment, and Lord Kaims thinks that the opinion 

of the latter may be defended as the more folid, though he 

acknowledges that the mind is affected by it with a momentary 

emotion of fublimity. The principles of tafte are indeed fixed 

in our nature, and whatever correfponds to them mutt pleafe, 

though we fhould not be able to affign its proper clafs. However, 

to difcriminate thofe claffes from each other, whilft it furnifhes 

an elegant amufement, appears to conduce toa refinement of our 

apprehenfion of their refpective qualities. 

Peruaps it would not be difficult to account for the variety of 

fentiment on this fubje@. Some peculiar bias may poffibly be 

difcovered 

| 
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difcovered to have operated on each writer, and have caufed him 

to deviate from the opinions of the reft. The love of fyftem 

appears to have narrowed ‘the view of the philofophical enquirer. 

He withed to fimplify the principle of fublimity, and perceiving 

that fome terrible objects were highly fublime, he concluded that 

‘terror was that principle. The fame difpofition feems to have 

operated, though in a different manner, on Lord Kaims. Anxious 

to unite in one elegant fyftem the principles of tafte and morality, 

and to difcover in every part of our nature a new fource of 

happinefs, he was led to pronounce that no difagreeable paffion 

could produce the fublime, and to diftinguifh it from beauty, 

the other fpecies of agrecablenefs, only by a fingle circumflance, 

that of greatnefs. Doétr Prieftley, with the cool obfervation of 

a metaphyfician, confiders merely the degree of exercife which 

great objects give to our faculties: and Longinus, in the ardour 

of literary compofition, attending only to the tranfport which a 

writer experiences when a noble idea prefents itfelf to his view, 

has defcribed the fublime by faying, “ that the mind is elevated 

“ by it, and fo fenfibly affeGted as to fwell in tranfport and 

“« inward pride, as if what is only heard or read were its own 

« invention.” A defire of reconciling the various fyftems of 

former writers, fuggefted to Dottor Blair the conjecture, that 

power was the fundamental quality, but he himfelf doubted of 

its fufficiency. Thefe opinions I propofe to confider, and perhaps 

the refult may be a fyftem which, though lefs fimple, fhall have 

the advantage, to ufe the language of philofophy, of explaining 

all the phenomena. 

(C2) Doctor 
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Doctor Brarr has obferved that Longinus has frequently ufed 

the word fublime to fignify any remarkable and diftinguifhing 

excellence of compofition. In his celebrated treatife, accordingly, 

we find that he has quoted paffages of great beauty and fome of 

true fublimity, but it gives us no affiftance in the difcovery of 

difcriminating principles. This inaccuracy appears to have arifen, 

as I have already mentioned, from the motive which induced the 

author to compofe it. He tells his friend Pofthumius that, the 

treatife of a preceding writer was deficient with regard to that 

which appeared to him the more important part of a treatife on 

the fubje@ of any art, the method by which {kill in that art 

might be acquired. ‘This deficiency he undertakes to fupply, and 

propofing to give practical precepts of compofition, he enters into 

the feelings of a writer. In this view he fees the mind animated 

by the confcioufnefs of vivid conceptions, and not confidering 

that conceptions of very different kinds might give the mind oc- 

cafion to triumph in the confcioufnefs of its own powers, he 

defines the fublime by its analogy to that flattering fenfation. 

But though we cannot learn from Longinus the nature of the 

fublime, as diftinguifhed from other fpecies of compofition, «it 

would not be difficult to illuftrate it by examples from his wri- 

tings. 

Tue author of the philofophical enquiry has not been thus 

deficient in precifion. According to him terror is the ruling 

principle of the fublime. That terror is in many cafes a confti- 

tuent principle I am not difpofed to deny; but I conceive that 

there is not any clafs of fublime objects which may not fuggeft 

the emotion of grandeur independently of terror, and that there 

is 
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ds one clafs whofe grandeur, in fome cafes, confifts in its abfence. 

In the noble defcription of a firm and intrepid mind, which the 

patriotifm of Horace has given us, every circumftance of terror is 

qndeed introduced, but only for the purpofe of more confpicu- 

oufly difplaying unfhaken magnanimity. To fay that terror is 

the principle of the fublimity of this defcription which exhibits 

to us.a mind unmoved by the menaces of a mob or a tyrant, 

by the violence of natural caufes and even by the power of the 

Divinity, would, in my opinion, be to ftrain in fupport of an | 

hypothefis. Conceive thofe circumftances of terror to have their 

effect, and the capital object in the picture, the moral fublimity 

of a great mind, is annihilated. Befides fuch inftances, in which 

the abfence of terror appears to conftitute the fublime, there are 

others which have no apparent conneétion with terror, as the 

view of a fpacious plain or of the ftarry heaven; and in many 

painful and terrible objects, as Doctor Blair has obferved, there 

is no fort of grandeur. 

Tue emotion of terror, which this author conftders as the ruling 

principle of the fublime, is, by Doctor Prieftley, wholly excluded. 

“« The pure fublime,” according to him, ‘* tends to fix the atten- 

“ tion and to'‘keep the mind in a kind of awful -ffillnefs, whereas 

“ it is the nature of every fpecies of the pathetic to throw it 

“ into an agitation.” In this he appears tome to have com- 

mitted an error fimilar to that of the writer whom I have laft 

‘confidered, by extending to the fublime in general that difpofition 

of mind with which fome fublime objects are contemplated. I 

do-not.difpute the fublimity which he attributes to Young’s 

defcription of night, but I think that cafes might be mentioned 

in 
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in which the mind has a ftrong perception of fublimity, whofe 

dire@ operation is to agitate in a confiderable degree the affections. 

In proof of this obfervation I will venture to mention one of 

his own inftances of the fublime. When Ajax (for Doctor Prieftley 

has by miftake attributed the prayer to Diomede) prays that 

Jupiter would give him day and then deftroy him, the object 

prefented to the mind does not feem fitted to fink it into an 

awful fiillnefs; on the contrary, it is animated by a fympathetic 

heroifm. I will mention another inftance of moral fublimity, 

which may perhaps more fully illuftrate the obfervation. When 

Mr. Burke, in the glowing colours of his eloquence, paints to us 

the circumnavigation of charity, when he contrafts the ordinary 

purfuits of travellers with the conduct of him who defcended into 

dungeons to take the feale of human mifery ; | do not think that 

the effect of this fublime image of aétive benevolence is an awful 

fiillnefs. The better principles of our nature triumph in the view, 

and we balance our forrow for the follies and vices of mankind 

by our exulting admiration of the philanthropy of a Howard. 

Doétor Prieftley has, in confirmation of his opinion, obferved 

that “ deep and flow notes in mufic bear a nearer relation to 

“ the fublime than fhrill and quick founds.” Perhaps the moft 

fublime effet which mufic is capable of producing, is produced 

by flow and folemn notes; but I think it cannot be denied that 

there is much grandeur and elevation in the tumultuary. parts 

of the chorufes of Handel, and fome of my friends of mufical 

fkill, whom I have confulted, agree that the effect of what is 

confidered as fublime in it is not in almoft any cafe an awful 

Gillnefs. 
~  Lorp 
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Lorp Katms appears to me to have adopted the true princi- 

ple of inveftigation, though, as I have already obferved, a love 

of fyftem prevented hin irom tracing all its confequences. He 

defines figurative fablimity by the refemblance of the emotion 

which it excites, to that which is caufed by the grandeur or eleva- 

' tion of vifible objects.. In this he appears to have followed na- 

ture, for he is-fupported by the analogy of language ; and had 

he confidered the different emotions which great and elevated 

vifible objeéts occafion in different circumftances, this effay fhould 

not have.been written; but he has attended only to the chearful 

emotion of fublimity. A huge impending rock Lord Kaims 

muft have admitted to be poffeffed both of grandeur and eleva- 

tion, and yet I apprehend that the view of fuch an obje@ de- 

rives much of its effect from its influence in finking the mind of 

the fpeGator. A gothic church is mentioned by him as an in- 

ftance of the fublime amongft the works of art, and furely the 

gloomy depreffion which is occafioned by its darkne/s vifible is 

not a diminution of its grandeur. Had Lord Kaims confidered 

this difference amongft the emotions which fublime ‘vifible ob- 

jects excite, he would not I think have given up to Huet the 

judgment of Longinus. The mind does indeed “ fink down 

“into humility and veneration for a being fo far exalted above 

“ groveling mortals,” but the fublime obje€& prefented in this 

magnificent defcription of creation is not the human mind. ‘The 

all-powerful Creator is the object, and the mind of a Newton 

cannot contemplate him without humiliation. 

Ir remains that I fhould make fome remarks on the conjec- 

ture of Doétor Blair. He tells us that after the review which 

he 
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hé had taken, there did not occur to him any fublime obje&, into 

the idea of which -power, ftrength and force either enter not 

dire€tly or are not at leaft intimately affociated with the idea, by 

leading our thoughts to fome aftonifhing power, as concerned 

in the produétion of the obje@. The refleQing mind of Doéor 

Blair may be led by the confideration of each of the objets 

which he has mentioned to the contemplation of power, but I 

apprehend that in fome of thofe cafes the fublimity of the ob- 

ject may be perceived without any fuch refle@ion. The view of 

an extended plain. may expand with admiration the mind of him” 

who does not think of the power that formed’ it; and endlefs 

numbers, which Doétr Blair confiders as filling the mind with 

great ideas, do not neceffarily lead us to a metaphyfical view of 

the powers of the underftanding by which the modes of num- 

ber are combined- With regard to the moral or fentimental 

fublime, Doétor Blair would fay, that we are affected by the 

energy of chara€ter which we obferve in our fellow-creatures ; but’ 

I am inclined to think that the ordinary confideration of fuch 

examples of mental fuperiority reaches no farther than a moral 

approbation of what is efteemed worthy of the dignity of our 

nature. 

Sucu are the accounts which have hitherto. been given of the 

origin, and nature of the fublime. That of Longinus gives us no 

affiftance, but each of the others, though imperfect, appears to be 

founded in nature. I agree fo far with the author of the philo- 

fophical enquiry as.to think, that, in-fome,cafes terror, may -heigh- 

ten our perception of fublimity. {/I; fo far. agree, with Doctor 

Priefiley 
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Prieftley as to admit that in fome cafes the effe@ of the fublime 
is to keep the mind in a kind of awful fillnefz, and that extreme 
agitation is inconfiftent with it. With Lord Kaims, I think that 
the true method of inveftigating its principle is to trace the ana- 
logy between the effects of vifible and mental obje@s ; and with 
Door Blair, I am of opinion that mighty force or power is fre- 
quently a caufe of the fublime, though in fome cafes the confi- 
deration of it appears to be rather a philofophical inference than 
a part of the fenfation. If it be true that thefe feveral fyftems 
have a foundation in nature, and the examples adduced by their 
refpeCtive authors appear fufficiently to warrant the Opinion, a 
confiftent {cheme which fhould reconcile them with each other 
would have fome pretenfion to be confidered as giving a true ac- 
count of the fublime. 

I wave already obferved that Lord Kaims appears to have 
adopted the true method of inveftigating the principle of the 
fublime. In every language the name of that emotion, by what- 
foever objeé it may have been excited, has been derived from the 
magnitude or elevation of vifible obje@s. His view of vifible 
fublimity appears however to have been confined. He deferibes 
the emotion excited by it as extremely pleafant, though diftin- 
guifhed from that occafioned by beauty in being rather ferious 
than gay, and confiders the qualities that contribute to beauty as 
effential to it. It is, according to his idea, beauty on a larger 
feale. From this idea he has however departed in the example of 
figurative fublimity, which he has taken from Offian. In the con- 

Vou. V. (D) AiG 
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fliG& of Lochlin and Innisfail, in the troubled ocean and the thunder- 

ing heaven, to whofe noife that of the battle is compared, we 

fhall in vain look for order, regularity or proportion. There is 

much fublimity in the defcription, but no beauty. Let us con- 

fider great or elevated vifible objects as exciting different emo- 

tions, as raifing or deprefling the mind; let us combine the 

ftormy grandeur of the fky and ocean with the regular magnifi- 

cence which in framing his fy{ftem Lord Kaims appears to have 

exclufively confidered, and I imagine that we fhall have a bafis 

fufficiently broad for the ftru€ture of figurative fublimity. 

THERE appear to me to be three claffes of fublime objeéts— 

external fenfible objeéts, thofe that excite the emotion which 

Doétor Blair has called the moral or fentimental fublime, and fu- 

perior beings. I have called the firft clafs that of external fenfible 

rather than that of vifible objets, that F might include within 

it the fublime of found. ‘“ The burft of thunder or of cannon, 

“ the roaring of winds, the fhouting of multitwdes, the found of 

“ yvaft cataracts of water,” are all, as Doctor Blair has obferved, 
’ 

“ inconteftibly grand objeé&s;” and they appear to me to excite 

emotions fimilar to thofe with which we are affected by the mag- 

nitude or elevation of obje@s of fight. The latter have been. 

already in fome meafure confidered. [It has I think appeared that 

the emotions excited by them are not all of the fame kind. 

The ftarry firmament, and the tempeftuous fky illuminated only 

by the blaze of lightning, are both fublime, but furely the emo- 

tions with which they are beheld are different. The pious 

admiration 
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admiration of the Great Author of the Univerfe with which the 

view of the former infpires us, is not the difpofition with which 

we behold the shought-cxecuting fires of the latter. In the awful 

fablime of nature terror then may have place ; but that terror, if 

very great, will be deftruGtive of the fublime, by withdrawing 

our attention from the obje@. An example will beft illuftrate 

this variety of our emofions. The unbounded view of a calm 

fea will fill the mind ‘with the pleafing emotion of the fublime. 

If the fea be agitated by a violent ftorm, whilft the fpeCtator is 

féeurely placed on’ a’ promontory, the emotion of fublimity will, 

['think, be increafed by the idea of irrefiftible force which its: 

agitation will fuggeft; but as. that force’ is exhibited to us in) 

circumftances of danger to thofe who fhould: be expofed to: it, 

the emotion will now become of the more awful kind. If the 

{pe€tator behold a fhip in thofe circumftances of danger, his terror 

wilh become much more lively, but: his’ fympathy: with the un= 

fortunate fufferers will no longer permit im to contemplate the: 

wild magnificence of the ocean. If he is himfelf in danger, his: 

attention is fill’ more effe@ually withdrawn from it and directed: 

to oné fingle obje@, the meatis of efcaping.. It appears then 

that’ the fublime of nature may be: heightened by terror, fo far 

as that terror does not prevent us from: attending to the whole 

of the great objet which infpires it. This does not confine 

Within fuch narrow limits the fublime of defetiption as that of, 

nature. The affections are principles defigned for action, ahd 

mere defcription will not fo eafily excite them to a degree in- 

confiftent with that felf-poffeffion which is requifite to the per- 

CD 2) ception 
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ception of the fublime. As the emotions excited by the fublimity 

of vifible objets are of different kinds, the qualities which ex- 

cite them muft be different. Greatnefs or elevation are the general 

charaéteriftics, which, to produce emotions of the chearful kind, 

muft be accompanied by fome degree of thofe qualities which 

conftitute beauty, as regularity, proportion, order and colour. 

To excite fenfations of awful apprehenfion muft be attended by 

circumftances which indicate mighty power, or which tend to 

alarm the mind, as darknefs, folitude and filence. The regula~ 

rity which is required in the former cafe muft however not be 

very exadt. “ In things which are ftri@ly regular,’ Do@tor Blair 

has obferved, “‘ we feel ourfelves confined, and there is no room 

“ for the mind’s exerting any great effort.” 

To this clafs of fublime objects I muft annex the ideas of 

number and duration, though not objects of fenfe. They evi- 

dently excite emotions fimilar to that produced by the contem- 

plation of wide-extended fpace. Belonging to all kinds of beings, 

and yet containing in them nothing of intelligence, they appear 

to be moft properly elaffed with the inanimate objedts of nature. 

Perhaps. the whole might be included in the general defcription of 

inanimate or unintelligent fublime objeds. 

Tue fecond clafs has been defined by Doétor Blair, as “ arifing 

“ from certain exertions of the human mind, from certain af- 

“ feGions and actions of our fellow-creatures.” ‘ Thefe,” he has. 

ebferved, “* produce an effet extremely fimilar to what is pro- 

“ duced 
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* duced by the view of grand obje@s in nature, filling the mind 

** with admiration and elevating it above itfelf’ From this 

clafs terror appears to me to be excluded. The affeClions and 

actions which it comprizes are not thofe of a mind alarmed by 

apprehenfion, nor are they fitted to excite fentiments of fear. 

An heroic difregard of danger, a cool and firm prefence of mind. 

in difficult and embarraffing circumftances, a difinterefted and 

expanded benevolence, with a ftrong fenfe of every generous 

feeling, and a principle of virtue fuperior to the opinions of 

weak and corrupt men, and to the inordinate propenfities of our 

nature, are the moral qualities which form the fublime of human 

character. To thefe perhaps fhould be added thofe qualities. 

which are confidered as belonging to the imagination or under-. 

ftanding. Shakefpeare’s defcription of poetic fancy will, I think, 

juftify its admiffion, and the charaéter of fublimity will fcarcely 

be denied to the intelleGual powers of Newton. When I fay 

that terror is excluded from this clafs, I would be underftood to 

fpeak only with reference toa manly mind. Habitual fervility 

may poflibly efface the recolleétion of the common nature of the 

fpecies, and caufe a man to look up to his fellow-man with fen- 

timents of awful fubmiffion; but he who poffeffes a manly 

mind will feparate the confideration of the individual from that 

of his ftation, and whilft he will thew for the latter that deference 

which the well-being of fociety requires, he will feel for the 

former no other fentiments of refpe& than thofe which are due 

to qualities which exalt and adorn the chara€ter of man. Sub- 

lime objeéts of this clafs infpire us with more elevated emotions 

than 
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than thofe of inanimate nature. In the Ode of Horace, to which 

I have already alluded, we fee every circumftance of political and 

natural terror, and even the wrath of fuch a Deity as Paganifm 

could form, introduced merely as fubordinate to the difplay of 

the firm intrepidity of the juft man. We are not fo much 

affeted by the great image of a broken world as by that of him 

who receives the fhock undaunted. 

Tue laft and higheft clafs of fublime objeéts comprehends 

fuperior beings, and more efpecially the Supreme Being. This, like 

the firft, includes objects which excite emotions of different kinds. 

Superior beings may excite in us emotions of fublimity, either by 

circumftances of terror, or by a difplay of unwearied goodnefs 

employed in the prote€tion of mortal weaknefs. As an example 

of the fublime of this kind, divefted of all terror, [ will refer 

to the morning hymn of our firft anceftors, in which with boly 

rapture they addrefs the Parent of Good, and call on all nature 

to join in his praife. Do€or Blair has quoted from the Prophet 

Habakkuk a defcription of the appearance of God, heightened’ 

by every circumftagce of terror: “ He ftood and meafured the 

“earth; he beheld and drove afunder the nations; the everlaft- 

‘“‘ ing mountains were fcattered; the perpetual hills did bow; 

“‘ his ways are everlafting. The mountains faw thee and they 

“ trembled ; the overflowing of the water paffed by; the ‘deep’ 

* uttered his voice and lifted up his hands on high.” ‘The fame 

qualities, which have been already mentioned in treating of the 

other claffes, muft furnifh us with our beft conceptions of fuperior 

beings. 
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beings. They can be exhibited to us only by a difplay of moral 

and intelletual perfection, or by the gracious or terrible effects of 

their power. 

I wave now confidered the different fyftems which have been: 

propofed with regard to the emotion excited by fublime objeGs, 

and having pointed out in what refpeét each was imperfeat, have 

followed to its whole extent the method propofed by Lord 

Kaims, and have, | hope, fupplied the deficiency of thofe fyfiems. 

The general error appears to me to have been a fuppofition. of 

a fimplicity in the emotion. The emotion is indeed always of 

a grave kind, but with fome variation. I have endeavoured: to: 

fhew that, though the fublime of human charater excites only 

an admiration for the great or good qualities of our nature, yet’ 

the fublimity of vifible obje@ts, as well'as that of fuperior beings, 

may be perceived fometimes with an awful apprehenfion occa-- 

fioned by cifcumftances of terror, fometimes with a chearful: 

expanfion of the mind filled by the union of beauty and greatnefs. 

If this reafoning be admitted, it will enable us to determine in 

what refpedts the pathetic is connefted with the fublime, and to 

form a judgment concerning the nature of the merit of thofe 

admired paffages whofe pretenfions to the clafs of fublimity have 

been difputed.. 

Wits regard to the connection of the pathethic and the fub-- 

lime, two different inquiries may be propofed; the one of which 

is, whether the effets produced by them are of the fame kind; 

the. 
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the other, whether a reprefentation of paffion can form a fublime 

object. 

In anfwer to the former I would obferve, that the fublime 

operates directly on the affections, and therefore muft be con- 

fidered as producing effects of the fame kind with thofe which 

are produced by the pathetic. Admiration and terror are the 

effects of the fublime. Doétor Prieftley does indeed profefs to 

exclude from them every. kind of agitation; but I fuppofe this 

term not to be ufed in its ftriteft application, for he has derived 

the fublimity which he attributes to the ideas of wealth, honour - 

and power from thofe circumftances which enable them to fill 

and charm the foul. It has indeed been cuftomary to fpeak of 

the emotion of fublimity, and Lord Kaims has diftinguifhed 

emotion from paffion: “« An internal emotion or agitation of the 

‘“« mind,” he fays, “‘ when it paffeth away without defire, is deno- 

“« minated an emotion; when defire follows, the motion or agi- 

“‘ tation is denominated a paflion.” This diftin@ion may be of 

importance to a moralift, but cannot be of any in the prefent 

enquiry. Emotion and paffion, according to the examples by 

which Lord Kaims illuftrates his diftinGtion, differ only in degree, 

and the prefent queftion is about the kind and not about the 

degree of the impreffion made by a fublime object; but this 

diftinGtion may be admitted, and yet the fublime and the pa- 

thetic be confidered as producing effects of the fame kind. The 

emotion excited by the fublime of eloquence is frequently of an 

ative kind. The celebrated oath of Demofthenes, by which he 

deified thofe ancient patriots who had fallen in the plain of 

Marathon 
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Marathon probably contributed not a little to his acquittal. We 

may, I think, venture to fay that this image of heroic fortitude 

had no fmall fhare in caufing that decree by which the Athenians 

refufed to condemn the friend of Grecian liberty for the unfer- 

tunate iffue of his counfels. The emotion of fublimity muft 

then be allowed fometimes to be attended by defire operating 

on the will, and there cannot be any reafon for confidering that 

emotion in any cafe as entirely diftinét from the effect of the 

pathetic, which will not equally affect what is acknowledged to 

belong to the latter. The emotion produced by the pathos of 

dramatic diftrefs is not often fo ftrong as to infpire an active 

wifh of relieving the unfortunate hero or heroine; and all agree 

in faying, that tragedies reprefenting thofe fufferings with which 

we fo ina€tively fympathize are yet pathetic. The emotions then 

both of the fublime and the pathetic are fometimes of an active 

and fometimes of an inactive kind: There can be no reafon 

for diftinguifhing them from each other in this refpeét,; and if 

the fublime be confidered as deeply interefting us, and therefore 

in a greater or lefs degree agitating the mind, it cannot be im- 

proper to regard it as a part of that general clafs which includes 

all the caufes of agitation. The divifion of the claffes of fublime 

objeGs will enable us to determine which are the emotions 

attendant on the perception of fublimity. The defcription or 

conception of fuperior beings may, as in the examples already 

given, be attended by reverential love and gratitude, or by terror. 

The fublime of human chara&er produces emotions of love and 

refpect by a difplay of all the nobler qualities of our nature; 

Vou. V. (E) and ee es nee 
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and admiration or terror is the impreflion made. by natural fub- 

limity. 

Tue other queftion concerning the reprefentation of paffion 

we fhall alfo be enabled to determine by the principles alteady 

ftated. The clafs of moral fublimity has been defcribed as 

comprehending whatever is confidered as ennobling the human 

character, the fuperior energy of intelle@tual or moral qualities. 

The agitation of paflion may indeed give occafion to the exer- 

tion of that mental vigour which ftruggles to fubdue it, or to 

the difplay of that elevation of mind to which it fuggefts fplendid 

and glowing images of great objects, but it does not appear that 

the tumult of paffion is itfelf the obje& of our admiration. 

Doétor Stack,.in an effay publifhed in the Tranfactions of the 

Academy, has obferved, that fome of thofe paflages which exhibit 

the agitations of the refolute chara&er of Othello may be called 

fublime, and I agree with him in the obfervation, whilft I differ 

from him in the principle; they are fublime, not becaufe they 

are paffionate, but becaufe they evince the habitual heroifm of 

Othello. When he wifhes to brave the utmott violence of ftorms, 

if after every tempeft come fuch calms, the fublimity of his cha- 

rater does not confift in the warmth of his love, which might be 

felt as much by a feebler nature, but in the magnanimity, which 

proves his attachment by the dangers for which he would con- 

fider fuch a meeting as an adequate reward. In the fame 

manner, his farewell to thofe great obje&s which had once 

employed his thoughts is indeed fublime, becaufe it exhibits 

to us a great mind, even when finking under the attacks of 

paffion, 
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paffion, ftill recurring to the magnificent circumflances of its 

former purfuits. In the fpeech in which he deliberates about 

the admiffion of Emilia, there is much paflion, and yet little 

fublimity. The perplexed agitation of his mind, in the former 

part, gives me no fenfation which deferves that name; but, in 

the latter part, the greatnefs of his mind makes him think that 

all nature fhould fympathize with the horror of the fcene. 

It appears then, I think, that the grandeur of thofe paflages 

confifis in the general elevation of Othello’s mind, and not in 

the violence of the paflion under which he is reprefented as 

labouring. The emotions of love and jealoufy are not more 

ftrongly drawn by Shakefpeare than by Sappho, but in the cha- 

rater of Othello they are reprefented as operating on a generous 

and heroic mind; and though we deny the praife of fublimity 

to unrefifting weaknefs, however violently agitated, we- view 

with admiration the ftruggles of magnanimity. That it is not 

the paffion, but the magnanimity which ftruggles againft it, that 

gives us the idea of fublimity, may perhaps receive a further 

confirmation, if we confider the foliloquy of Othello when he 

is preparing for the murder of his wife. ‘The generofity of his 

mind had been fubdued, and he no longer endeavours to reprefs 

the attacks of paffion: love and jealoufy have entire dominion 

over him; and, as Lord Kaims has obferved, every thing is 

done to reconcile the two oppofite paflions; he is refolved to 

put her to death, but he will not fhed her blood, nor fo much 

as ruffle her fkin. Nothing can be more natural or more pa- 

thetic, but furely this is not fublime. The conclufions which 

I would imfer from thefe obfervations are, that where the cha- 

CE 2°) raCter 
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rager is too feeble to make any ftruggle, as in the Ode of Sappho, 

or where the ftruggle of a generous mind has ceafed, and the 

confli@ of paffion alone remains, as in the foliloquy of Othello, 

the exprefflion of the paffions does not produce the emotion of 

the fublime, and that it only contributes indire€tly to this effe@ 

by exciting a difplay of mental vigour. 

Loxv Karns, conformably to his notion of the fublime, has 

obferved that no difagreeable paffion can produce it, and has pro- 

pofed the foliloquy of Antony wailing over the body of Cefar, 

as a teft by which it fhould be determined with regard to the 

paffion of revenge. Doétor Stack, on the other hand, has de- 

clared that he efteems moft parts of this paffage truly fublime. 

In this, as in the inftances already mentioned, I agree with Doctor 

Stack in opinion, that the paffage is fublime, but its fublimity 

confifts in difplaying the generous elevation of the mind of 

Antony. It may perhaps be thought that elevation of mind is 

without reafon afcribed to him whofe thirft of power induced 

him artfully to flimulate the people againft the confpirators, and 

afterwards to facrifice his uncle to the refentment of Octavius, 

whofe cruel vengeance prompted him to exult over the bloody 

head: and hands of Cicero, and whofe fenfuality begucled him to 

the very heart of lofs; but the character of Antony was not uni- 

form. Brave and generous by nature, but corrupted by his early 

education, Avs faults in him Jeemed as the fpots of heaven, more 

Siery by night’s blacknefs. When his paflions, which habitual in- 

dulgence had rendered ungovernable, did not o'er his /pirzt exert 

their full fupremacy, he was noble and humane. The pure 

patriotifm of Brutus received from him its deferved eulcgium, 

and 
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and his generofity overpowered the mind of Enobarbus, who had 

_deferted him in his laft diftre%s,. Hys taints and honours waged 

equal with him. Such is the charafter of Antony, as Shakefpeare 

has taken it from the impartial account of Plutarch, and not 

from the exafperated eloquence of Cicero. In this foliloguy he 

pours forth the genuine fentiménts of his heart. His affeCtionate 

attachment to Czfar fuggefts to him an animated and ftrong 

conception of the calamities) which fhould overwhelm his coun- 

try; of that domeftic fury and fierce cfuil ftrife which fhould 

cumber all the parts of Italy. In the latter part of the fpeech 

there is indeed prefented to. us a direct picture of revenge. It. 

muft however be obferved that Ca/ar’s /pirit, with Ate by his fide, 

come hot from hell, does not exhibit to us human paffions. Thus 

reprefented we regard him as a fuperior being ; and though the 

vengeance of a mortal could not give us an elevated idea of his 

charaéter, we may bow with reverential awe before the terrors 

of a deftroying Angel. At the fame time I will alfo admit, with 

Doctor Stack, that amongft thofe wth whom revenge 15 virtue, it 

is a direct obje@ of fublime conception. Junius tells us that an 

infult Jowers the mind tn its own opinion, and forces it to recover 

tts level by revenge. ‘To thofe who think with the acrimony of 

that elegant writer, the fpirit of vengeance is an exaltation of 

the human character, and therefore, without any variation in the 

principle, muft, to their vitiated minds, give impreffions of moral 

fublimity. 

Tuts effay, on the Origin and Nature of our Idea of the Sub- 

lime, has been reduced, as nearly as poflible, to the ftri€tnefs of 

philofophical reafoning. The opinions of different writers have 

been 
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been examined, and their infufficiency pointed out by examples, 

which may be confidered as what philofophers call expersmenta 

erucis ; experiments of that decifive kind whofe refult not only 

correfponds to the caufe affigned, but proves that fome other 

caufe before afligned is not adequate to the explication of the 

effect. Each of thefe opinions however, though fingly infuffi- 

cient, appears, from the inftances alleged by its author, to have 

been founded in nature, and therefore, by a kind of zxducfion, 

they have been colleéted into one fyftem, which has, in the laft 

place, been applied to the folution of more doubtful phenomena 

of tafte. Scientific demonftration cannot be applied, but advan- 

tage may arife from the regularity of {cientific method. 
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ESSAY on the following Subject, propofed by the ACADEMY, 

viz “ On STYLE in WRITING, confidered with refpeG to 

* Thoughts and Sentiments as well as Words, and indicating the 

“ Writer's peculiar and charaéteriftic Difpofition, Habits and Powers 

_ “ of Mind.” By the Rev. ROBERT BURROWES, D. D.. 

F.T.C.D. and Secretary to the Royal Irifo Academy. 

Docror BLAIR fays the beft definition he can give of Read May 
: . : : sf FT, 1793- 

{tyle is ‘* the peculiar manner in which a man exprefles his 

“ conceptions by means of language.” This definition how- 

ever he faw would leave ftyle merely verbal, and therefore he 

proceeds to amend it by obferving “ that it is different from 

““ mere language or words—that it has always reference to an 

“ author’s manner of thinking—and that to feparate the ftyle 

“ from the fentiment is extremely difficult. No wonder,” 

fays he, “ that thefe two fhould be fo intimately conneéted, as 

“ the ftyle is nothing elfe than that fort of expreflion which our 

thoughts moft readily affume.” Hence he remarks that dif- 

ferent countries have been noted for peculiarities of ftyle fuited 

to their different temper and genius; a remark which he after- 

wards 
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wards on fome occafions applies to individuals. But in what 

manner this variety in thinking produces its effects on the. 

clothing of the thought, and what are the peculiarities of ftyle 

which are fuited thus to the feveral diverfities in temper and 

genius—thefe are points into which, though direétly connected 

with his explication of ftyle, he has not fyftematically enquired : 

much lefs has he gone into an examination of thofe difpofitions 

and habits which give to individuals their peculiar caft of 

thought, and account for the different mode in which different 

authors treat the fame fubject. In fhort he has omitted the 

confideration of that quality which, from its obvious analogy 

to the difference of ftyle in language, the words of the queftion 

propofed by the Academy have properly termed Style in thought. 

This view of the fubje@t being peculiarly interefling, and in 

a great meafure new, the defign of the following pages is to 

point out its importance, and to give fome flight fpecimens of 

its utility: the author with great deference fubmits to the Aca- 

demy what may perhaps ferve to furnifh fome hints as to the 

mode in which it may be advantageoufly treated of by fuch 

as have more leifure and fuperior talents to purfue the invef- 

tigation. 

Tuoszt who have written on Style have ufually confidered 

it as taking its character from the varieties of the fubject, and 

the fpecies of compofition in which it was employed. Thus 

the diftin@ ftyles of hiftory, of oratory and philofophy, of 

epic, lyric and dramatic poetry, have been diffufively treated 

of by numerous critics of the antient and modern world. But 

an 
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an author’s peculiar habits of thinking predominate over the 

general laws of critics. There is no ftyle fo directly appro- 

priate to any one fpecies of writing as to exclude the opera- 

tion of the various habits and difpofitions of different writers, 

while the writings of the fame author, though in different 

{pecies of compofition, have a certain degree of fimilarity in 

their ftyle which at once points him out to the intelligent 

reader. The Hiftory of Livy is very different from that of 

Tacitus, and the ftyle of Virgil’s epic poetry very unlike to that 

of Homer: while Cicero appears the fame in his letters, his 

orations and his philofophy ; and Doctor Johnfon never fails to 

difcover himfelf in his debates, his biography and his morals, 

in his compofitions and his converfation. 

Tuat fuch peculiarities in ftyle of thought fhould be found 

amongft authors is not at all furprizing ; for what is there in 

which men are alike? Their gefture, their voice, their gait, 

their hand-writing, their countenance, are all peculiar and ap- 

propriate to each individual ; why then fhall we fuppofe that 

their minds are not various? Various habits of thinking and 

difpofitions of mind do in fact prefent themfelves to us at 

every moment and in every fituation. The different impref- 

fions which the fame objet makes on different individuals, 

the different reception which the fame compofition meets with 

from different readers, the different teftimonies given of the 

fame fact by different witnefles poflefling equal opportunities 

of obfervation are all fo many evident proofs of this. In 

thofe works which:are peculiarly the works of minds invent- 

Vou. V. (F) ing, 
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ing, combining, and arranging, thefe charaéteriftic varieties are 

more confpicuous, and thofe who have made fuch works their 
ftudy feldom fail to appropriate them to their refpective au- 
thors. The fkilful mufician can readily difcover the compofer 
by his ftyle, or the performer by his manner; and the con- 
noiffeur in painting can readily diftinguifh the pictures of one 
{chool from thofe of another, and even difcern the hand of 

each mafter in pictures of the fame age, and country, and 

fubje@t. Literary works may be found to exhibit equal or 

greater variety, proceeding from the different habits of think- 

ing in their refpeétive authors. In the works of writers whofe 

modes of life were very different, and characters oppofite in 

the extreme, thefe varieties are obvious to the leaft obfervant 

reader, and a more accurate acquaintance with ftyle and 

knowledge of character will enable the more judicious critic to 

difcover diftinguifhing marks in the writings even of authors 

who lived much together, and applied to the fame forts of 

compofition. There is no man who will not perceive the dif- 

ferent minds of Mr. Sterne and Doétor Johnfon in a fingle 

page of their works; and there is no reader poflefling any 

claim to acutenefs or critical fagacity who will not in the 

papers of the Spectator find internal evidence fufficient to dif- 

criminate the eflays of Mr. Addifon from thofe of Sir Richard 

Steele. 

Corporeal diverfities have a manifeft and important ufe: 

they are marks which ferve to the purpofes of diftinguifhing 

each individual from every other, and thus prevent infinite 

confufion 



[fs 4gn 0] 

confufion and miftake. Different habits of thinking in like 

manner diftinguifh different authors from each other, prevent 

the poffibility of iffuing literary forgeries, or by borrowed 

names gaining credit with the world. The dignity attached 

to the profeffion of an author will not fuffer him to travel 

incognito. Warieties in the difpofitions of mind give to fociety: 

all its charms, and recommend its duties. They enfure an 

attentive reception to the ftranger who ftands in need of it; 

for they introduce him to us as a new character, and they 

fend us from the flattery and the indolence of domeftic en- 

dearment to more extended benevolence, and an aé¢tive inter- 

courfe with a chequered world, where the varieties of difpo- 

fition relieve varieties of want, and receive reciprocal gratifi- 

cations. From thefe varieties, as peculiarly fhewn in literary 

works, fome important advantages will be found to arife. 

There is no dull uniformity to difguft and fatigue him who 

wifhes to acquire extenfive and various information: every 

thing worth being diffufed through the world, or tran{mitted 

to pofterity, finds fome perfon whofe habits lead him to take 

notice of and qualify him for recording it ; and every man 

of whatever difpofition will meet fome author or other whofe 

powers of mind and ftyle of thought will intereft his attention, 

and féduce him to information. 

Two obfervations of acknowledged truth in criticif{m eftablith 

beyond all doubt the powerful influence of peculiar difpofition 

of mind in each individual author. The firft is, that the Jame 

perfon is rarely found to excel in more than one fpecies of 

(F 2) _ compofition. 
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compofition. He excels in that fpecies to which his habits of 

thinking are adapted; and in others the degree of his failure is 

always proportioned to the degree of their diftance from this. 

The cafe of literary mimickry is no exception, very few per- 

fons having ever fucceeded in varieties of imitation; and of 

fuch as have praétifed it with fuccefs it has been obferved, 

that few of them have had marked peculiarities in their own 

manner, or have given proofs of original genius. The fecond 

obfervation is, that thofe authors who by the peculiar fpecies 

of compofition they are engaged in are compelled to introduce 

different perfons {peaking in their proper characters, have not 

often fucceeded in their efforts to give them their appropriate ftyle 

of thought and fentiment. In dramatic writing this circum- 

ftance conftitutes an acknowledged difficulty, diminifhed how- 

ever by the characters originating often in the author’s mind, 

without any external ftandard to which they are referred, and 

being known only by that dialogue which the author has 

given: diminifhed alfo by the hurry of action, the brifk inter- 

ruptions of different perfonages, and the fhortnefs of each fe- 

parate fpeech. The difficulty is more evident in periodical 

eflays where introduced characters write letters of confiderable 

length; and in hiftories, where {peeches are given at large, as 

fuppofed to have been f{poken by the orators in perfon. In the 

orations recorded by Thucidydes there is much good fenfe, in- 

formation and argument, but in not more than one or twa 

of them is there any nice difcrimination of character. 

SIMILAR 

o- 
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Srm1Lar habits of thinking, and fimilar difpofitions of mind 

will more or lefs prevail among inhabitants of the fame country, 

and. thus lay the foundation of a national ftyle of thought and 

fentiment. The different idioms of different languages prevent 

clofe tranflation. The variety in minds and habits of different 

countries caufe an equal difficulty in imitating an author of a 

different nation. But a fimilarity of individual mind will 

overcome the difficulty, and enable a writer of whatever country 

to imitate or tranflate with fuccefs. From this caufe is derived 

the excellence of Rowe’s tranflation of Lucan: and to the fame 

caufe we may afcribe the fuperiority of Swift's imitations of 

Horace to thofe of the other wits of his age. The journey to 

Brundufium fhews us what circumftances made impreflion on 

the mind of Horace, and traditional ftories of Swift’s habits 

fhew that many of them would with him have met a fimilar 

reception. Swift had Horace’s knowledge of common life, his 

fondnefs for familiar incident, and his turn of eafy and natural 

expreflion. Milton, according to his own tafte, has imitated 

one of Horace’s odes, by giving an Englifh verfion with all the 

Latin conftruétions ; and Pope has followed his own eftablifhed 

habits by imitating fome of the fatires in ornamented phrafe- 

ology and harmonious verfification. 

Ir the proper object of mankind be man, an enquiry into 

the varieties of the human mind, a difcovery of them in their 

natural effects, in the ftyle of thought, traced out through the 

medium of literary productions and {tyle of language, could 

not fail of being highly ufeful. Critics, who have confined their 

obfervations 
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obfervations on ftyle to expreflion and language, have omitted the 

moft dignified and important confideration of their fubjec. 

They have begun at the wrong end, and applied themfelves 

folely to examine the effect, in the hope of being able to correct 

its faults, without any attention to that which is their caufe. The 

confequence muft be extremely injurious to literature: authors 

neglect the cultivation of their minds for the polifhing of fen- 

tences, and never having formed a true eftimate of their powers 

rafhly engage in works ill fuited to their habits, and derogatory 

to their fame. Criticifm becomes verbal inftead of rational; and 

men begin to write and to publifh, who. have never once em- 

ployed themfelves in learning to think. 

Besitpes the critical ufes which may be derived from fpecula- 

tions of the fort here pointed out, fuch {peculations may be yet far- 

ther recommended by the general pleafure with which they would 

be received by every defcription of readers. The developing of 

chara¢ter is an univerfal and favourite employment: every perfon 

conceives himfelf an adept in the art, and thinks he poffefles a 

knowledge of criticifm which give peculiar certainty to his con- 

jectures. Lavater obferves, in commendation of his art, that 

every man is in fome degree a phyfiognomift: and I believe very 

few perfons ever read a book, at leaft a book of fancy, without 

forming fome ideas of the author’s character. If this be fo uni- 

verfally done, it is defirable that fome afliftance be given by 

which it may be done with judgment ; by which it may be regu- 

lated to greater certainty, and directed to fome advantage. 

To 
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To the want of fufficient information in the art the abfurd 

conjectures which are often formed refpeéting authors are to be 

afcribed. The lady who from Thomfon’s poems found reafon to 

perfuade herfelf that he was much addidted to fwimming at- 

tempted a fpecies of mental phyfiognomy for which fhe was not 

qualified. It is not every defcription, made neceflary to an 

author by his fubjeét, which is to be confidered as giving 

certain information of his habits and propenfities: a man who 

has chofen for his topic the pleafures of the country, may 

be faid to have a general fondnefs for rural life or rural 

fituation, but he will be obliged fometimes to depict {cenes of 

which he has not felt the pleafure, and fometimes to defcribe 

fports of which he has not partaken. The indolence and the 

benevolence of Thomfon appear in many parts of his writings ; 

but unlefs he had gone out of his way to treat of fwimming, 

or had treated of it more frequently or more fully than was 

proportioned to its importance towards his general theme, there 

was no reafon for fuppofing it an amufement in which he took 

particular delight. 

An accurate and complete treatife on ftyle in writing, con- 

fidered with refpeét to thoughts and fentiments as well as 

words, and as indicating the writer's peculiar and characteriftic 

difpofitions, habits and powers of mind, would, it muft be 

confefled, be a work of great difficulty: it would require a 

perfect knowledge of the human mind in all its varieties, 

and an acquaintance with the works of authors who wrote 

in 
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in various languages, at diftant ages and in different fpecies 

of compofition: it would require alfo a perfe&t infight into 

character, national and individual: a fagacity which could not 

be impofed on by aflumed difguife in the writings it would 

examine, and a refolute underftanding, which could fet afide 

all deception of internal prejudice, and reprefs the forwardnefs 

of its own vanity in forming its judgments. To aid and 

dire&t fuch qualities in making the enquiry, an accurate bio- 

graphical account of various authors would be effentially ne- 

ceflary ; for general obfervations on the fubjec could reft their 

veracity only on an induction of many particulars confirmed 

by actual fact. As to the antient authors, fo little can at this 

diftance of time be known of their perfonal habits and private 

chara¢ters, that any critic who would found his theories on 

them could at beft entertain us with probable conjecture. 

Nearly the fame objection holds with refpeét to foreign writers. 

Tt muft therefore be from works of a later date only, and 

chiefly from the works of our own countrymen, that any fuch 

theories are to feek ftability: and we know how much the 

pre-difpofitions and paflions of more modern biographers tend 

to prejudice the mind of the reader, and mifreprefent the cha- 

racter of him whofe life they write: we know how difficult 

it is to develope the truth from the contradittory reports of 

authors under impreflions of oppofite affe€tions, and to form a 

a juit notion of the features of the original from the pictures 

drawn by enemies or by admirers, 

NaTIONAL 



[ 49 ] 
Natrona charaéter is much more eafily diftinguifhable in 

writings than the individual character of the refpective authors, 

as being the effect of caufes operating with more fteadinefs and 

on a great number of writers: it is therefore better under- 

ftood and more readily perceived: and hence we find thofe 

dramatic authors, who have little knowledge of manners and 

little acquaintance with the modes of individual character, 

find a never-failing refource in the introduction of fome Irifh 

or Scotch or Frenchman, by a difference in his language and 

drefs to make himfelf known at once to the vulgar part of the 

audience, and to keep alive and flatter their prejudices. Na- 

tional character is fometimes fo ftrongly marked as to deftroy 

the perception of fingular differences, as provincial pronuncia- 

tions are loft-to a foreigner in the peculiarity of the general 

accent. ‘The ftyle of French poetry in general is fo different 

from that of other nations, that a perfon of a different country 

does not foon arrive at the art of diftinguifhing the ftyle of one 

French poet from that of another. 

Tue peculiar {fpecies of compofition alfo will fometimes leave 

very little information to be colleéted as to the peculiar and 

characteriftic habits of the mind of an author. All writers of 

paftoral poetry are from the modes of life they would reprefent 

obliged to feparate themfelves as much as poflible from their 

own habit and character. Hence we find this fpecies of 

writing has been rarely cultivated but by juvenile poets, who 

not having yet acquired a difcriminate character could more 

eafily adopt any which might come recommended to them. 

VoL. V. : (G) : Dramatic 
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Dramatic works, by the ftrength with which they put forward 

a variety of characters, ufually keep that of their author un- 

perceived. Thofe writings in which the author gives his detail 

in perfon, and particularly oratory and lyric poetry, where he 

{peaks from the fulnefs and force of hisown mind, muft bear 

the ftrongeft marks of his peculiar habits of thinking. 

One author, it is true, often imitates another, and thus 

prefents the peculiarities of another’s mind inftead of his own. 

When the imitations are general, when authors of one defcrip- 

tion imitate authors of another, in the fame fenfe in which 

the moderns are generally faid to imitate the antients, a falfe 

colouring is undoubtedly laid on which difguifes the truth, 

and traditional fentiments are conveyed, which not being the 

genuine offspring of the author’s mind bear little impreffion 

of its peculiarities. The works of authors however cannot be 

wholly made up of fuch fictitious materials, and even among thefe 

it may be obferved that the felection of fome particular authors 

from among the whole clafs, the preference given to fome 

parts of their works above others, may give information 

as to the individual mind of the writer who borrows from 

them. When the imitation is particularly confined to one 

favourite author, fome degree of fimilarity in turn of thought 

or difpofition may in all cafes be concluded on. If this has 

not led to the imitation it will naturally follow it. The fame 

habits of thinking, the fame modes of confidering a fubjedt, 

will be infenfibly contracted, The tafte will be formed on the 

favourite model, and opinions delivered ina ftyle of which we 

commend 
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commend the force and beauty, or from authority which we ad- 

mire and refpet, cannot fail of becoming our own, the principles 

of our reafoning, and probably the rules of our condud. 

From thefe obftructions which the ftrength of national cha- 

racter, the peculiar {pecies of compofition, or the fondnefs for 

imitation interpofe, it is evident that individual character can- 

not in all cafes be difcovered to the fame degree of clearnefs 

and certainty, or with the fame facility. But greater minds 

(and thefe are beft worth our attention) will overleap thefe 

obftacles and fhew themfelves to the difcerning; and though 

there may be many “parts of every author’s works which do 

not tranfmit the peculiarities of his mind, it is always fufhi- 

cient if there are fome which do. It happens much to our 

advantage in fpeculations of this fort, that thefe parts of an 

author’s works are ufually more attractive, and always the beft 

executed. 

Tose parts of an author’s works in which we are to look ~ 

for the cleareft indications of his habits and difpofitions of mind, 

are the parts which are not abfolutely effential to his nar- 

rative, but which are introduced and ornamental; and hence 

in thofe works where fuch prevail his habits and difpofi- 

tions are moft apparent. Thofe parts which are brought 

in to pleafe the reader are ufually fuch as have pleafed the 

writer. When a man quits the direct path, it is always to go 

by fome way which he likes better; when he ftops for any 

time on his road, it is becaufe he has met with fomething in 

(G2) which 
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which he finds delight. The digreffions of an author are, in 

like manner, indications of what is agreeable to his difpofitions, 

for he cannot expatiate on what he diflikes. Metaphors and 

fimiles he will feek in thofe fources which his prior occupa- 

tions have made familiar and his habits have endeared to his 

tafte. Thus Pope is found to have been a lover. of the arts, 

and Dryden of the fciences. Every allufion in the writings 

of Cowley and the other metaphyfical poets is taken from re- 

mote learning and abftrufe philofophy; and Mr. Addifon’s 

fondnefs for claflical literature’ has made that the principal 

fource from whence moft of his illuftrations are derived. 

In general, where an author has written much and has written 

well, his works will always fhew what degree of antecedent 

labour has been expended in furnifhing his ftore-houfe with 

literary treafures, what accuftomed employments have given 

given facility to his exertions, and what modes of life have 

been ‘familiarized to him by ordinary habits. In Milton’s 

works we fee proofs of a life fpent in ftudy, of every fource 

of information fearched out with the moft perfevering dili- 

gence. In Shakefpeare we fee fuch an extenfive knowledge of hu-_ 

man nature as could only have been acquired by much time 

{pent in actual obfervation. In the writings of Swift we per- 

ceive habits of familiar converfation with ordinary perfons; in 

thofe of Dr. Johnfon we readily difcover that his habit was 

reafoning, and his fpeech was differtation, 

Lorp 
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Lorp Bacon has from Plato’s allufion confidered the under- 

{tanding of every individual man asa cavern which makes the ap- 

pearances of things vary much from the reality. From the diverfity 

of appearances of the fame object in different caverns the dif- 

ferent mature of the caverns themfelves may be difcovered. 

Thus it is we talk of the various lights in which the fame fubjeéts 

appear to different writers, and from their different modes of 

treating them the chara¢teriftic differences of their own under- 

ftandings obvioufly appear. When you fee a writer always- 

confidering each particular fubject as a part of fomething 

more extenfive, dealing out general aphorifms and fearching 

after univerfal certainties, you have an evident mark of a fpirit 

towering above and looking down upon his fubje@t, imperious 

and commanding. When you fee a writer collecting every 

thing within individual bounds, taking up the fubje& no higher 

than itfelf, and careful not to digrefs or go beyond it, you have 

a mark of a mind humble, minute and timid. When you find 

no affertion without a quotation to enforce it, you may af- 

certain of the author that his intellect is fhackled to authority, 

and that he probably fees little merit but in learning. When. 

you find thoughts perpetually digrefling from each other by 

trivial and irrelevant affociations, you may pronounce of the.. 

writer that his habits are mean, his judgments flender, and his. 

underftanding incapable of reafoning and argument. By thefe, 

criteria we would form this decifion on his underftanding from 

his converfation, and by the fame we may equally form it from 

his writings. 

THoucuH 
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THoucuH it muft be admitted that it is not always fafe to 

infer a man’s moral character from his exprefled fentiments, 

yet perhaps from the writings of an author fome inferences as 

to his moral as well as his intelle€tual qualities may with 

caution be drawn. We may be fatisfied of the exiftence of thofe 

faults which his utmoft induftry could not conceal, though we 

may not always give him credit for thofe virtues which he 

may poflefs. No man from their writings can hefitate to pro- 

nounce generally that Addifon was a man of virtue and religion, 

and Horace voluptuous and-a debauchee. Such information 

is Notorious—vofiva veluti in tabella vita patet. Sometimes how- 

ever the deduction is more fubtle and the proofs lefs obvious, 

in proportion to the knowledge which the author may have 

of his own defeéts, and the addrefs he can employ in concealing 

them; yet fometimes the difficulty of knowing himfelf, fome- 

times his contempt of his reader’s fagacity in making the 

the difcovery, fometimes his aukwardnefs, and frequently his 

vanity, betray a character which he himfelf does not know, 

or which perhaps, with all its faults, he contemplates with 

pleafure. An author, as well as all other men, though he be 

not perfectly fatisfied with all parts of his own character, finds 

confolation in contemplating fome features of it for his difguft 

at others : this favourite part of the author’s chara¢ter he labours 

for occafions of introducing, praifes thofe who poffefs it, and 

magnifies its excellence. His vanity would not fuffer him to 

debate on a moral or intelle@tual quality which he knew he 

did not poffefs, nor could he be comfortable in holding out 

perpetually to public deteftation what he was confcious was his 

own 
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own indulged habit or private defect. Pope dwells on the 

poverty of his rivals, becaufe it was his prudence and his pride 

to have acquired a competence; while moft other poets difclofe 

and commend their poverty by inveighing againft the ignorance 

of the great who do not reward their talents, or by frequent, 

and vehement declamation againft a love of that wealth they. 

never have poflefled. 

AutHoxs. fometimes make their works direét channels for 

the conveyance of their character and hiftory to the public. 

Thus Milton tells us of his blindnefs; Virgil puts a narrative 

of his own fortunes into the mouth of his fhepherd Tityrus ; 

Swift, in his Cadenus and Vanefla, is known to have intended 

a juftification of himfelf againft a mifreprefented ftory; and 

Savage celebrates the talents and apologizes for the profligacy 

of the baftard. Iam fometimes inclined to fufpeé authors of 

prefenting directly their own pictures to the reader. Smollet 

certainly did this in his character of Bramble, making at the 

fame time fome of the facts recorded im his travels the inci- 

dents in his novel. Dr. Johnfon has given us at full length 

the portrait of a Mr. Johnfon, an imaginary member of a li- 

terary club, as drawn by Blackmore in the firft eflay of an 

unfuccefsful periodical work. I fufped this extraordinary quo- 

tation has been made, that the reader may be furprifed inta a 

comparifon of the great qualities of the biographer himfelf 

with thofe which Blackmore, as if by a fort of prophetic fecond. 

fight, had beftowed on his gigantic Johnfon, 

Tuus 
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“Tus it feems that fome information, both with refpeét to an 

author’s intelleual and moral charaéter, is always to be ‘collected 

from his writings. In fome cafes it may be more difficult to col- 

le@ it than it may in others. In fome works the inference may 

more nearly approach to certainty, in others the degrees of 

probability may be flight, but in all fome information will re- 

ward the refearch, and the refearch itfelf is above all other em- 

ployments of the mind interefting and inftructive. To difcover 

chara@ter, to trace out the caufes of literary excellence and defe&s, 

to explain the efficacy and operation of habits, to exhibit the 

influence of the morals on the underftanding, will afford a dig- 

nified exercife to the critic, an ufeful one to the metaphyfician, 

and an agreeable one to the moralift. 

Tue firft object of every author’s attention is the choice of his 

fubje&. The choice of this is an act dire&ted by the habits and dif 

pofitions of the author, and therefore indicative of thefe. From the 

infinite variety of fubjects that one is feleGted, which either is moft 

pleafing to the fancy of the author, or in which he thinks he is 

moft likely to excel; in either cafe it is that which beft fuits his 

habits, difpofitions and powers of mind. Achilles was known at 

the court of Lycomedes by his preferring the armour to all the 

toys brought by Ulyffes; and, from the fubjects they chofe for 

writing on, we may certainly infer that Virgil loved peace, and 

that Milton had an high refpeé for religion. The Englifh Garden, 

is the work of a poet viewing fcenes of external nature with the 

eye of a painter; the Botanic Garden, of a poet ftudying her in- 

ternal operations with the abftraGtion of a philofopher. The latter 

could 
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could only have been written by an author whofe habits had 

cherifhed a fondnefs for philofophic fpeculation, and whofe fitu- 

ation had given him opportunities of becoming acquainted with 

its modern experimental progrefs: the former might naturally be 
expected from the friend of Sir Jofhua Reynolds and his affociate 

in an edition of Du Frefnoy. 

Tuts remark, however, muft be received with fome limitation. 

An author writes on many and various fubje@s. His choice is 

not always left free to the influence of his charaGteriftic ditpofi- 

tions. On feveral occafions thefe are made facrifices to his conve- 
nience, his neceffities or his ambition. He often writes on fub- 

jets occafionally recommended, on the ftory that is popular, on 

the event that is recent, at the fuggeflions of his own vanity or 

the command of his patron. Profefled authors are not more dit 

interefted than other men: and a name in the literary world is of 

fuch value that a bookfeller often pays an high price for prefix- 

ing it to a work, which not being fuitable to the author’s 

difpofition only derogates from his reputation. Almoft all occa- 

fional writings, profe as well as poetry, pamphlets and odes, 

contain within themfelves the elements of fpeedy diffoluticn. 

We fhould fay then that it is only the choice of a fubje@ in 

which the author has excelled, which may be confidered as giving 

fome intimation as to his habits and difpofitions. 

Tue nature of the fubje& felected in a great meafure afcer-. 

tains the fpecies of compofition in which it is to be treated. 

Where this is left a matter of doubt the habits and mind of the 

author muft decide. Whether the fame cataftrophe fhall be the 

_ fubje& of an elegy or of a tragedy depends wholly on the writer’s 

, Vou. V. Cr fondnefs 
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fondnefs for contemplating the emotions of his own mind, or 

viewing external and vifible effects of their operations on the 

chara@ter of others, on the penfive or obfervant turn of the au- 

thor. Whether the fame ludicrous incident fhall give occafion to 

a comedy or to a mock heroic depends on the author’s acquaint- 

ance with the living or the learned world, with men or with 

books. 

OrueR matters relative to the nature of the work are in like 

manner afcertained from the characteriftic habits and difpofitions 

of the writer. A profeffed admirer of the ancients will divide his 

ode into ftrophe and antiftrophe: Mr. Harris, from his fondnefs for 

the Platonic fchool, has given us his philofophy in dialogue, and 

the gentleman who afterwards tranflated the letters of Cicero and 

Pliny might naturally be expeted to publifh his effays in the 

epiftolary form. A man of extended and difcurfive views will 

not confine himfelf within the bounds of rhyme, but will 

compofe his epic or didactic poem in blank verfe. Perhaps an 

enthufiafm in the general caufe of political liberty, or a horror 

of licentioufnefs, with a fondnefs for regulation, are often in the 

minds of poets and critics connected with the principles which de- 

cide them in the comparifon of blank verfe with rhyme. Whim- 

fical as this opinion may feem it is confirmed by feveral inftances. 

Pope always wrote in rhyme, and Doétor Johnfon is its great 

advocate ; while in all their more important. works, Cowper, 

Thomfon, Milton and Akenfide employed blank verfe. 

Wuen the. fubjeét has been chofen, and the fpecies and mode 

of compofition afcertained, the thoughts and fentiments of an 

author 
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author come next under confideration. Various views of his fub- 

ject will prefent themfelves, various trains of affociated thought 

will fucceffively arife in his mind, But affociations of that par- 

ticular fort to which his habits have been formed will occur 

moft readily, and be received with the cordiality of intimate 

acquaintance. Man has been faid to be a bundle of habits: 

habit then will account for the frequent recurrence of a kindred 

train of thinking in the mind of the fame perfon, and the pre- 

difpofition for that to which it has been accuftomed will fecure to 

it a preference. 

SuHoutp the fame range of thought prefent itfelf to the mind 

of authors different in their habits and difpofitions, what has been 

faid may ferve to fhew that it would not with all meet an 

equally friendly reception. It is not, however, at all probable 

that the fame range of thought fhould occur. No man, it has been 

obferved, forgets his original trade. The rights of nations, fays 

Door Johnfon, fink into queftions of grammar when grammarians 

difcufs them. A mathematician confidering a fubje@ not mathe- 

matical will from habit employ himfelf in an analytic inveftigation 

of its properties and caufes. A lawyer will apply to folving ob- 

jeGiions and fcrutinizing diftin@ions. Profeffional men of every 

defcription will recur to thofe ideas and trains of thought to which 

they have been accuftomed. Dramatic writers, who underftand 

chara@ter, conftantly mark out each profeffion, by a peculiar train 

of thought as well as a technical language. 

(H 2) Every 
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Every literary work muft contain narratives of fome events, 

defcriptions of fome objects, expreffion of emotions and enforce- 

ments of opinion. It does not feem extraordinary that opinions 

fhould be enforced by arguments drawn from topics which are 

congenial to an author's difpofitions, and which therefore have 

proved themfelves to him the moft powerful inftruments of con- 

vidion. It will readily be admitted that the fame emotion will 

thew itfelf differently in different minds and tempers, and that 

of courfe the modes of exprefling fuch emotions will vary confi- 

derably. With refpeé& to narratives of events and defcriptions 

of objects this is equally certain, though not equally obvious. 

Each event is attended by a great number of circumftances re- 

lating to perfons, motives, places, inftruments : each obje@t has 

a variety of particular adjunéts accompanying it in its actual 

exiftence. To enumerate all thefe, if it were poflible, would be 

unneceflary and difgufting. A fele€tion is therefore, in all cafes, 

to be made, and the varieties of fuch fele€tions naturally proceed 

from the variety in the views and habits of the authors who re- 

late the events, or defcribe the objects. If anecdotes related in 

private converfation partake of the character of the ftory-teller, 

the fame muft be prefumed of the biographer, who undertakes his 

tafk through the impulfe of fome affection, which of neceflity 

gains ftrength in the progrefs of his work. If no two eye- 

witnefies of the fame fact agree exactly in their reports, a greater 

agreement cannot be expected in the records of hiftorians 

viewing various communications of events, and equally under 

the influence of variety of temper, and underftanding. Travellers, 

defcribing 
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_ defcribing the fame identical fcene in nature have been obferved 

often to make a different feleCtion of its circumftances. When 

the objet then to be defcribed is general, of an intellectual na- 

ture, or of extended influence, poetic fancy in various minds 

muft be expected to vary the defcription. The Allegro and Il 

Penfetofo ‘of ‘our great poet are beautiful ‘illuftrations of the 

variety of feleCtions made from the great ftore-houfe of nature by 

men under the influence of different habits and difpofitions. 

Arter the fentiments the language naturally comes to be con- 

fidered; and if the former indicate'the author’s powers of mind, 

the latter, direétly conneted with them, muft give correfponding 

information. Verbague provifam rem haud invita fequuntur. A wri- 

ter’s language may fometimes be had from imitation, but, as has 

been mentioned, it muft-be either fome predifpofition in favour 

of a particular author’s habits of thinking, which induces the 

imitation of his ftyle of words, or fome ftriking peculiarities in his 

language, which by a naturdl affociation would infinuate alfo and _ 

imprefs his ftyle of thought ; fo that the author’s language is the 

offspring of antecedent difpofitions of mind dire@ing him to 

models fuitable, or by reflex influence of words on the under- 

ftanding it generates kindred habits of thinking, of which it is 

therefore indicative. Every writer's vocabulary is made up of 

the words he has learned in converfation or in reading ; converfing 

with thofe who have regulated the mode of his thinking, or 

reading the works of thofe authors who are his favourites. _ Col- 

location, arrangement and conneion he learns in the very fame 

manner. 
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manner. His:ftyle in language is thus congenial. to his ftyle of 

thinking. 

Ir it fhall be a matter for his option what words he fhall 

prefer, or what arrangement he fhall give them, I do not fee what 

there is to regulate that choice but the habits and powers of his 

mind, directing a language congenial to the train and modes of 

his thought, and exciting fimilar fenfations. The propriety and 

beauty of language is this analogy to the train of thought to 

be expreffed by it; and accordingly we find that all the terms 

which are applied to denote diverfities of ftyle do in ftrictnefs of 

primitive acceptation belong to thinking and its modes. 

Tue habits, difpofitions and powers of mind fometimes exert 

a direé&t influence over the words and language. Accuracy of 

thought will naturally demand precife expreflion, and obfcurity in 

ftyle will be the confequence of dull conceptions. Licentious 

phrafes and ftrained figures of fpeech»will follow the unreftrained 

indulgence of wayward imagination, and foreign words always 

affume a place in the works of an author who has been in ha- 

bits of intercourfe with foreign learning, or is guided by a foppifh 

affeQtation of polite fociety. Obfolete idioms mark pedantic ha- 

bits, and technical language is the neceffary refult of profeffional 

employment. Redundance of copulatives and particles acknow- 

ledge a difficulty in perceiving any connection but what cannot 

poflibly be overlooked; circumftances ill arranged betray habitual 

negligence 
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negligence or forgetfulnefs, and the repetition of tautologous 

founds can only proceed from the emptinefs of ithe under- 

ftanding. 

From the ftyle of words joined with the flyle of thought and 

fentiment a full portrait of the writer's intelle@ual habits and 

powers may be drawn, as far at leaft.as is neceffary for under- 

ftanding his works, or ufeful for admonition from -his example, 

We may form a proper eftimate of the value of his authority from 

the difcovery we may thus make of his means of information 

and capacities of judging, and we may learn what in his habits 

was conducive to his improvement, and what gave rife to his 

faults. Such ufeful knowledge confirmed from faéts in the 

known hiftory of fome writers may furnifh matter for analogical 

reafoning as to others, concerning whom we have no authentic 

biographical accounts ; but it may more efpecially fupply ufeful 

documents to young proficients in literature, and valuable leffons 

of prudence, of diligence, and of morals to all. & 

Tuus from the writings of Milton we may fee the value of 

ftudious habits, even under the greateft difadvantages, and we are 

~ taught the folly of thofe who would encourage imagination by re- 

preffing learning. From the works of Shakefpeare, a man, from 

whom birth and circumftances have withheld all dire@ communi- 

cation with ancient authors, may find that “ with {mall Latin and 

« Jefs Greek” a poet may, through a diligent examination of the 

human heart and an acute obfervation of human life, rife to the 

higheft 
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higheft pinnacle of celebrity. From Pope we learn the value of | 

prudential habits in life and literature; from the paucity and po- 

verty of charter in Virgil’s AEneid we fee that to great works 

fomething more is required than the labours of the ftudy ; and 

from every confiderable defe@t of a great author we learn the 

injuries of a vain or imperious temper, which will not fubmit to 

eftablifhed regulation, nor ftoop to confult fuch friends as have 

capacity to judge and honefty to cenfure. | 
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ESSAY, No. Il. on the fame Subjelt as the preceding. 

By the fame Author. 

Ir in the preceding effay it has been eftablifhed that there Read April 

is a f{tyle in thought depending on the varieties of the intel- 

le€tual character, and therefore indicative of thefe, it will follow 

that from the fame fource fome information refpeCting the 

moral character may alfo be derived. Difpofitions are gene- 

rated and habits confirmed ‘by the approbation of the mind, 

over which they in turn exert a reciprocal influence. When 

the moral qualities do not obey the controuling direGtion of 

the underftanding, what has depraved the morals will ufually 

be found to warp and bias the judgment; fince external cir- 

cumftances, which produce forcible effeéts on one part of man’s 
conftitution, do more or lefs affect every other. The varieties 

VoL. V. (1) then 
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then of moral difpofitions and peculiar habits may be traced 

out through that variety in the intellectual chara@ter with 

which they are fometimes aflociated as caufe and effet, and 

fometimes as common effects of the fame caufe diffufing a 

general operation over the whole fyftem. The ftyle of thought 

therefore which flows from the one muft in fome degree indi- 

cate the other. 

Tar an author mixes much of himfelf with his fubjeé, 

however ridiculoufly and extravagantly Sterne in his life of 

Mr. Shandy may have caricatured the fyf{tem, is undoubtedly 

true. That an author’s difpofitions may thence be inveftigated 

we have teftimony of much weight and antiquity. Laudibus 

arguitur vini vinofus Homerus is the aflertion of Horace, and the 

diflike of Euripides to the fair fex has been long fince col- 

leGted from the unfavourable pictures of them he has always 

drawn. Longinus tells of internal difpofitions neceflary for 

producing the fublime, and Quintilian gives a catalogue of 

the moral qualities which an orator fhould poflefs. But on 

this queftion every man bears teftimony for himfelf; for does 

not every man think that he can in fome degree anticipate 

the mode in which thofe with whofe minds -and habits he is 

acquainted will aét on any particular occafion, or will treat 

of a given fubje&t? I do not mean to fay that he will be able 

to write a treatife in the ftyle of each author of his acquaint- 

ance. There is a divifion of literary as well as natural labour 

which makes the beft ufe of the productive capital by con- 

fining each writer to one particular fpecies of employment. 

And 
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And if Milton has been thought by critics to have fhewn 

fome melancholy in his mirth, even in poems of the fame 

ftructure, and.n which he had intended to contraft them, verfa- 

tility in ftyle of thought fhould be deemed not fo much an 

affemblage of many qualities, as a peculiar natural quality in 

itfelf, not to be attained by effort, and not neceflary to cxcel- 

lence. 

TuroucuH the ftyle in words thefe characteriftic differences 

may eafily be difcovered. There are few words in any lan- 

guage which can in ftridtnefs be termed fynonimous. Many 

of them may exprefs the fame primitive idea, but each expreffes 

it in a different degree, in various circumftances and relations, 

and under different impreflions of the writer’s mind. Every 

quality intelleétual or moral has many names by any of which it 

may be exprefled, according to the different reception which 

it meets from him who defcribes it; which deprefs or heighten 

its power, according as it is to be commended or condemned. 

When the fame man is fpoken of by one author as liberal 

and by another as prodigal, the fame country by one traveller 

as bleak and by another as romantic, the fame theory by 

one critic as ingenious and by another as extravagant, the 

moral character and habits of the writers can alone account 

for this diverfity, and through the medium of their language 

this diverfity may be pointed out. Even the fame fa& will 

be related in various words according to the intent and dif- 

pofitions of him by whom it is related. When it is faid that 

Brutus #illed Cefar, the fact fimply is ftated; and when we 

(iia fay 
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fay that he ffabbed Ceefar, the fact is related circumftantially ; 

an addition is made of the mode in which the act was accom- 

plifhed. But when we fay that Brutus murdrtd Cefar, our 

aflertion goes beyond the fact, and we pronounce an opinion 

on the criminality of Brutus. Words of the firft and fecond 

clafs form the proper language of. hiftorical narrative ; words 

of the laft by their reflex or fecondary fignifications are the 

language of the writer’s character. Hence the. greater the fim- 

plicity of ftyle, the more proper for an hiftorian; and, on the 

other hand, the more vain the hiftorian, the greater his fond- 

nefs for -difplaying himfelf and putting forward his own 

opinions, the more faulty is his ftyle. On this ground it is 

that the ftyle of Mr. Gibbon as an hiftorian is extremely 

unfit for imitation: his work is much more an hiftory of his 

own mind and opinions than of the decline and fall of the 

Roman empire. 

Were it poffible for the human mind to diveft itfelf in 

an inftant of the paffion to which it had immediately before 

been fubject, and to view every thing which comes before it 

as wholly new and perfectly fingular in its nature, ftill an 

author would have fome ftyle. of thought arifing from a pre- 

dile&tion for certain modes of confidering his fubjects, founded 

on the peculiarity of his natural underftanding, his education 

and intelleGtual habits. But as'many of the objects are not 

new, what at the prefent time occurs will coincide with or 

be judged of by what has formerly'been thought on the fame 

fubjects, or on fuch' othérs as are by fome-of their nume- 

rous 



peo 

rous analogies connected with them. What therefore is at 

any one time faid has probably been often before thought, 

and is part of a fy{tem of opinions which have long had an 

influence on the underftanding and on the practice. The dif- 

pofitions of mind too are more permanent, the force of habits 

too ftubborn to give place at whatever moment an author 

choofes for writing; what is written in conformity to the 

reigning difpofition will be written with fpirit, and appear to 

the author in a high degree true, natural and forcible. If a 

man be diflatisfied with himfelf he will on very flight occa- 

fion quarrel with any perfon who comes in his way: if an 

author is peevifh or choleric his writings will fhew his dif 

content; they will exhibit gloomy profpeéts of nature and me- 

lancholy views of life. In the manners of foreigners we obferve 

many national prejudices, and in the converfation of every 

individual we fee the fingularities of his mind; an author then, 

who mutt be fuppofed in like manner affected with his national 

and individual prejudices, will betray them to fuch as can 

view his character from a diftance, and examine his writings 

under different impreflions. 

Tuat thefe indications of character are in moft writers 

fuffciently ftrong appears from this, that even in thofe who 

are under the influence of immediate infpiration they are per- 

ceivable. The Deity makes ufe of the natural man as the 

inftrument of his communications, and the feveral pages of 

the facred volume fhew the diftin@ habits and difpofitions of 

their refpeétive authors. Thus the character of St. Paul is 

: fully 
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fully delineated in his epiftles: the dignity of his fpirit and 

the energy of his mind appear in his words as well as his 

acts: his learning and his profeflional habits fhew themfelves 

in his allufions to paflages in clafflic authors, and in the 

fources of his metaphors. St. Peter’s natural vehemence is 

exhibited by the rapidity of tranfition in his thought, and 

the boldnefs of grammatical conftruction in his fentences. 

And St. John, the difciple whom Jefus loved, pours forth the 

grateful return of his heart in dwelling particularly on his 

mafter’s difcourfes, and fhews the general mildnefs of his na- 

ture by frequent and earneft exhortations to benevolence and 

love. 

Every particular relating to the moral character and habits 

of an author is of much importance to his readers. Without 

fome acquaintance with thefe we fhould in many cafes fail of 

comprehending his meaning, and in no cafe fhould we be 

able rightly to appreciate his judgments. Many of his words. 

are relative while they are deemed pofitive, denoting compa- 

rifons made by his own mind according to ftandards indirectly 

and imperfectly reprefented. Many of his opinions are con- 

veyed by ftealth in his writings, left to produce their effect 

on the reader by the collective force of many minute atoms 

of mifreprefentation. Many of his decifions reft more on his 

authority than his arguments; and to learn the value of his 

authority, to enquire into the means of his information, and 

to examine the probable fources of his prejudices, is neceflary 

to enable the reader to afcertain by all due allowances the 

actual 



actual and limited truth. The enquiries which are thus ufeful 

to affift a reader’s comprehenfion may be in a much higher 

degree ufeful to an author. To make the detection of vice in 

literary characters more eafy would in all probability have 

effect on the morals of authors, and through them on the 

world. ‘The critic would perhaps learn to overcome his refent- 

ments did he know that it was impoffible to conceal them 

from the public; and the traveller would learn to venerate 

truth, when he found that the vanity which prompted him 

to exaggerate muft betray itfelf in his writings, and bring 

univerfal difcredit on his teftimony. 

THE general modes in which fuch enquiries are to be con- 

ducted, and the exact degrees of probable evidence which will 

fupport particular conclufions, it is: not. eafy on this firft view 

of the fubject to determine. Something of a nature analogous - 

to this has in particular inftances been done, where from proofs 

furnifhed by the works themfelves the precife time at which 

they were written is detected, and the author, his age, his rank 

or his country afcertained. Some valuable treatifes of literary 

controverfy proving certain fuppofed ancient writings genuine 

or otherwife, fome judicious obfervations of modern hiftorians 

and critics feparating what in very remote periods is fabulous 

from what was fact, and all that occurs any where relating 

_to internal evidence of the truth of narratives and the credi- 

bility of witnefles, will be found to throw light on this fub- 

gett?) hiae remaining part of this eflay will contain fome 

fpecimens of this theory applied to difcover the indications of 

habits, 
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habits, moral and intelleétual, of difpofitions and external cir- 

cumftances in the writings of known authors, and in fome 

inftances to trace out their operation. 

Tue lights in which the fame fubject appears to different 

authors are indeed fo very different that it is not poflible to 

read a page of the copious index to the edition of the Eng- 

lith Poets, or even the quotations under the fame word in a 

Dictionary, without finding fomething characteriftic of the, 

habits or difpofition of the author. Thus wine is by Congreve 

after Ovid fpoken of as in alliance with love, and by Gay 

as putting time and care to flight; Swift pronounces that 

Wine, powerful wine, can thaw the frozen cit, 

And fafhion him to humour and to wit, 

after which he employs a page in fatirically defcribing its 

effeéts on feveral of the public characters of the day; but 

Milton, whofe difpofition was religious, and whofe habit was 

ftriét temperance, fpeaks of the /weet poifon of mifufed wine, 

and introduces it as a topic to be commended by the crew 

of Comus, and condemned by the chorus of Samfon Agoniftes. 

Thomfon in his beautiful defcription of night has given its 

vifible marks with minute diftinétnefs; he talks of the glow- 

worm twinkling with its moving radiance, and tells that 

Anciiaers Gkg enh ble 
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a faint erroneous ray, 

Glanc’d from th’ imperfe& furfaces of things, 

Flings half an image on the ftraining eye. 

Milton, who had for many years loft the advantages of the 

vifual ray, and had not vifible images fo frefh and accurate 

in his fancy, has defcribed night by its effe€&t on the animal 

creation, by the filence which accompanies it, and the fanciful 

and claflic imagery of Hefperus and the moon. Night with 

Young is virtue’s immemorial friend, and loud calls on devo- 

tion; to Waller it only gives an opportunity of difcovering the 

charms of Mira’s mind, by concealing the dazzling {plendor 

of her perfonal graces. 

° 

ATTERBURY and CLARKE have both written fermons on this 

text: “ If they hear not Mofes and the prophets, neither will 

“ they be perfuaded though one rofe from the dead.” Each 

of them begins by explaining the occafion on which thofe words 

were fpoken: but Atterbury in the courfe of his explication 

fhews us the fitnefs of the rich man’s making his requeft 

particularly to Abraham, and defcribes with pointed irony the 

voluptuaries of his own day under the character of the {fen- 

fualifts of the evangelical times; while Clarke in his intro- 

duétion exactly afcertains how far the rich’s man’s reafonings 

were juft, and wherein lay his miftake. Each then proceeds 

to the main body of his.difcourfe, and here Atterbury confi- 

dering the pofition in the text as a truth rather furprizing, 

Vou. V. (K) and 
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and one not likely to meet ready acceptance on the firft pro- 

pofal, employs himfelf to limit its extent fo as to fecure to 

it a more favourable reception ; while Clarke prefaces his main 

argument by proving, from the defign of religion and the 

faculties of man, that perfect and irrefiftible evidence on thefe 

points is not to be expected. 

Arrersury on his firft head of proof eftablifhes that fuch 

a meflage as that in the text fent to a wicked man would 

not be complied with—that he would doubt of its reality, and 

find out natural modes of. accounting for it—that he would_ 

fuppofe it fome dream of a melancholy fancy, or fome trick 

of his unbelieving acquaintance—and that even if he fhould 

receive it at firft as a, revelation, the progrefs of time would 

take away his horror, and the raillery of his companions laugh 

him out of his perfuafion. On his fecond head of proof he 

then argues that the evidence fpecified is in reality a lefs 

probable or powerful means of conviction than the actual 

evidence of the gofpel—becaufe the gofpel evidence contains 

refurre€tions from the dead, with many other proofs—becaufe 

the evidence required exerts all its force on the firft impref- 

fion, after which it is ever afterwards in a declining ftate, 

whereas that which is given gains ground by degrees, and the 

more it is confidered the more it is approved—and laftly, 

becaufe the force of the motive in the one cafe is particular 

and confined within a finzle breaft, whereas the other is an 

univerfal ftanding proof, tried and approved by men of all 

defcriptions, 
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defcriptions, and falling in with the general fenfe and perfuafion 

of thofe with whom we converfe. Clarke proves firft that God 

has given all the intrinfic evidence from the nature of the 

thing itfelf that it is poflible to’be conceived, with all the 

external proof from unqueftionable teftimony that was ever 

given to any matter of fact in the world—and fecondly he 

proves that fuch as will not be perfuaded by that evidence 

would not, by reafon of the wickednefs of their hearts, be 

perfuaded by any other evidence which their own fancy could 

fugegett. 

Arrerbury conchades with feveral inferences diretly poimted 

againft practical errors or received prejudices—againft the un- 

reafonablenefs of expeéting miracles on occafions of little impor- 

tance—again{ft the belief of fuch frivolous miracles—againft 

pretended ftipulated appearances from the dead—againft our 

objecting to the degree of evidence vouchfafed to us becaufe 

others have had fuch as we deem irrefiftible—and he con- 

cludes his inferences (which take up a third part of his whole 

difeourfe) with an exhortation to magnify the divine wifdom, 

which hath fo ordered the firft proofs of our faith that they 

will be equally fatisfactory to the end of time, his conduét in 

the moral world being fimilar to that im the natural, and 

reafonable motives being preferable as inftruments of convic- 

tion to aftonifhing by immediate miracles. Clarke’s inference 

is in one page—that if we free ourfelves from thofe unrea- 

fonable prejudices with which carelefInefs, and want of con- 

(K 2) fideration, 
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fideration, and unrighteous practice are ufed to blind us, we 

fhall be fully convinced by the evidence vouchfafed us of 

the truth of chriftianity. 

I HAVe given minutely the fchemes of thefe two fermons, 

becaufe perhaps there is not any where to be found a more com- 

plete contraft of habits and difpofitions exemplified in two com- 

pofitions of the fame fort and on the fame fubje@t. The Bifhop 

of Rochefter, a man of elegant literature, of much knowledge of 

the world, and of political habits and aflociations, confiders his 

fubject with refined ingenuity and practical addrefs, difplaying 

an extenfive acquaintance with human manners, and a perfect 

infight into the prejudices of the heart. Clarke, whofe habits 

were originally formed to academic ftudies, and who through 

his life continued a man of {fcientific refearch, fteadily pur- 

fues his train of important demonftration, without any en- 

deavour to find out novel topics, or amy deference to pre- 

conceived notions, with httle light from experience, and little 

attention to practice. It is not unpleafant to obferve Clarke 

glancing with a carelefs and hafty view at fome of the prin- 

cipal topics on which Atterbury fo largely dilates. Suppofing 

the meflage in the text conveyed to the wicked, “ as foon as 
ral n the prefent terrible apprehenfions were ceafed,’ fays Clarke, 
° it is extremely probable they would find fome way or 

“ other to afcribe it all to the delufion of fancy and imagi- 
cal © nation, and that their old vitious habits and defires and be- 
6 a loved fins would again by degrees prevail over them.” Thefe 

collateral 
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collateral points however he will not go out of his way to 

difcufs, fatisfied that if he can by one undeniable chain of 

reafoning eftablifh the pofition in the text, what may occur 

on probable grounds againft it is not worth confideration. 

Atterbury, who knew how ill the truth is received which 

oppofes a prejudice, how much attention is always paid to 

him who fhews an accurate knowledge of the thoughts of his 

hearers, and how eafy it is to convince after you have filenced 

an objection, confiders all thefe practical topics at full length. 

On the whole Clarke looks for what will prove, and Atterbury 

for what will perfuade: Atterbury would affect his audience, 

and Clarke will convince his readers. 

Even in tranflations of the fame paflage, through their com- 

mon likenefs to the original, the characteriftic difference of 

the tranflator’s habits will break out; as feveral portraits of 

the fame perfon will to a judicious eye difcover the painter 

as well as him who fat for the picture. The following are 

tranflations by Pope and by Cowper of the beautiful paflage 

in the fixth book of the Iliad, where Hector takes his infant 

fon Aftyanax into his arms: 

Thus 
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Thus having fpoke, th’ illuftrious chief of Troy 

Stretch’d his fond arms to clafp the lovely boy. 

The babe clung crying to his nurfe’s breaft, 

Scar’d at the dazzling helm and nodding creft : 

With fecret pleafure each fond parent fmil’d, 

And Hetor hafted to relieve this child. 

The glittering terrors from his brows unbound, 

And plac’d the beaming helmet on the ground. 

Then kifs’d the child, and lifting high in air, 

Thus to the Gods preferr’d a father’s prayer. Pore. 

So faying, illuftrious Heétor ftretch’d his 2 arms 

Forth to his fon, but with a fcream the child 

Fell back into the bofom of his nurfe, 

His father’s afpeét dreading, whofe bright arms 

‘He had attentive mark’ d, and fhaggy creft 

Playing tremendous o’er his helmet’s heighth: 

‘His father and his gentle mother laughed, 

And noble Heétor lifting from his head 

His dazzling helmet, placed it on the ground : 

Then kifs’d the boy, and dandled kim, and thus 

In earneft prayer the heavenly powers implor’d*. CowPpsr. 

Mr. 
. 

* The paflage in the eapicel ftands thus, vide Clarke’s Homer, Il. vi. verf. 466 to end of 475: 

“5 eimay, & maids: dpitalo PaldioO ” Exries 
"AY S 6 mais mmpog xoAToy di Gaivoso riOavng 

*Exaindn ingwr, wodleog Gide ohay aruxbels, 
TajChoas, xKerxéy re, WE AdQev ixmoyccirny, 
Acwoy an axgorarn > _égubos veorlan voricas* 

"Ex Y tyihaget warre Te Gin05, % wore barnes 

Adrix’ amd ngaros xogul elAclo Qaids0; “Exlue, 

Kal thy ty xectebyxey im abovi mapMavowony" 
Adrag oy ov Qirov viows teh xvoe, WHre TE xeerty, 

Eizev tmevEdpsvos Aw v) array ve Solos 
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~ Mr. Pope had formed his eftablifhed ftyle of elegant poetry 

before he engaged in tranflating Homer, a poet whofe ftyle 

was extremely different. To this it is to be afcribed that we 

have here fo many prettynefles which are not to be found in 

the original—fond arms—lovely boy—with fecret pleafure—sglittering 

terrors—lifting high in air—father’s prayer. \ think I can alfo 

perceive in this paflage the effet of habits of tranflating even 

on Mr. Pope. Dazzling helms and nodding crefis were phrafes 

which had become by tranflating the battle fcenes of Homer 

fo familiar to his ear, that though in general more verbofe than 

his author, he could not here dilate the expreflions beyond the 

dimenfions in which they had ufed to appear: he has there- 

fore contracted into one line the fubftance of two in the ori- 

ginal. Had this been the only paflage of the Iliad which Mr. 

Pope tranflated, I am confident we fhould have found it, if 

not more like Homer, yet certainly more vigorous and affeét- 

ing. 

Mr. Cowper has been led by his fondnefs for the fimplicity 

of Homer to too clofe a literal adherence to the words of the 

original, in prejudice ef the fentiment and the fenfe. Thus 

becaufe the word voyras, ufually fignifies an act of attention 

voluntary and protracted, Cowper has rendered it in this paf- 

fage, be had attentive marked, an expreffion utterly inapplicable 

here, as unfuited to the age of the infant and the terror he 

fhewed. The word fhould be taken here in its fecondary fig- 

nification, for the bare intellectual act of perception... The 

word ¢yedcsce in like manner Mr. Cowper has rendered Jaughed, 

though 
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though its meaning in this paflage is by the Scholiaft in his note 

(which Mr. Cowper gives) pronounced to be fomewhat different 

in degree from its ordinary one which alone our Englifh term 

laughed expreffes. ‘There is not any one Englifh word perhaps 

which can render wyae, but furely it would have been better 

to have ufed a periphrafis than to have tranflated it by the 

mean and vulgar term dandled. 

On comparing thefe two tranflations with the original it does 

not appear that either of thefe gentlemen, however great their 

merits, feems to have rightly felt the beauty of this paflage. 

The mode of motion denoted by eaw9y is not at all exprefled 

either by fe// back or clung: the one is too fudden and violent, 

the other defcribes what might perhaps have been the ftate 

after the movement had taken place. Mr. Pope was never 

married: he was not a man of domeftic endearment, or family 

obfervation: and without knowing any thing of the private 

life of Mr. Cowper (which from many paflages in his works 

I am convinced is perfectly amiable) I think we might ven- 

ture to affert that he did not receive Homer’s image in the 

nurfery. The paflage was too natural and fimple for Mr. Pope, 

and Mr. Cowper has left it mean and profaic *. 

THE 

* £ qaidd; is falfely rendered by Pope /ovely boy. It was not adm'ration of the infant’s 

beauty, but affection for his child, with which Heétor was ftruck. The delicate epithet <ifdvasc, 

a word of peculiarly foft found, is not attempted in either verfion. “Odi Cowper renders a/pea, 

which more ufually denotes the look a perfon affumes than the appearance he exhibits. The 

fourth line of the original feems to amplify the terror by a fu'l enumeration of the feveral cir- 

{tances immediately crowded on each other—Xarxévte id Ad¢or. Mr. Cowper has deftroyed the 
effe& 
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THe enquiry into, contrafted character might be carried on 

in a comparifon of plays founded on the fame ftory, criticifms 

on the fame work, letters written on fimilar fubjeéts, and poems 

on the fame occafions. But to purfue it at full length in this 

way would exceed the limits ufually affigned to eflays of 

this fort. It may be ufeful to fhew that where no comparifon 

of one author with another takes place, ftill fome infight into 

his character, either in an abfolute ftate, or compared with itfelf, 

may to a certain degree be had. The letters of Swift to Stella 

form one of the moft complete pictures of mind which can be 

exhibited: probably not fo ftudied as confeflions which he 

might have publifhed, but more true and equally difcoyerable. — 

He left Ireland full of his own importance, with high expec- 

tations of cabinet intercourfe and political afcendency. On his 

arrival at London every object is interefting, every circumftance 

is made to confpire with the predifpofitions of his mind ; his 

thoughts are active, his letters exhibit a perpetual flow of vi- 

vacity and animation, After fome time the afpect of the poli- 

tical horizon begins to change: he finds that he is treated with 

ceremony where he looked for confidence, and that however ° yi Tr f ) 1 ce, 

VoL. V. (iL) ufeful 

effect by feparating them in his fourth and fifth lines. Covwwper’s fixth line, except that the word 

playing is ill afociated with tremendous, is the beft in this whole paflage. Pope’s dnd Hefor 

hafted to relieve his child, has no foundation whatever in the original. Hlomer relates the fimple 

faSs—the motive is obvious. DapyPardwouy fituated where it is in the original excites in\my 

mind the idea of a radiant light thrown by the helmet every way about it as it ftood oa the 

ground. ‘he tranflators have in the general words beaming and dazzling loft this image. 

giAov in the latt line bat one has been entirely pafled oyer. So many minute imperfeGions would 

not have occurred, or greater beauties would have prevented our taking notice of them, had 

this been felt as a fayourite paflage by the tranflators. 
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ufeful a fubordinate inftrument may be to a ftatefman, it ftill 

muft be fubordinate; however valuable the fecret advice of an 

humble friend, his merits muft remain in fecrecy, and his ftation 

{till be humble. Thofe even who wifhed for Swift’s affiftance | 

were afraid to afk it, and thofe who admired his talents dreaded 

his feverity. His hopes at laft appear delufive, he is difcon- 

tented with himfelf for having formed them, and with others 

for their difappointment. His pride is mortified, his vivacity 

is loft, and peevifh complaints and gloomy reflections fill up 

the latter part of his correfpondence. The whole of it is much 

to be prized for the vivid picture it exhibits of diftin@ and 

progreflive variations of mind, and much more for the ufeful 

leffon it inculcates on literary men, to reprefs the fuggeftions 

of their own vanity, and not to prefume too much on the 

flattery of ‘friends, or the condefcending civility of a patron. 

Tue Night Thoughts or complaint of Edward Young pre- 

fent another very remarkable picture of mind. Young is him- 

felf the conftant complainant. Every view of general mifery 

leads him to the confideration of his own ftate, and the de- 

{cription of his individual misfortunes. The death of Philander 

—his own ficknefs—Narcifla—the peculiar rancour of death to 

him—the perils which await Lorenzo—recur by every affociation 

to his thoughts. The mention of friendfhip reminds him of 

the lofs of friends, and the counterfeit friendfhips of the great: 

the addrefs to fleep with which the poem begins feleéts for a 

topic its forfaking the wretched, ferves as an occafion for in- 

veigning 
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veighing againft the ingratitude of the world, and for intro- 

ducing the mifery of the author: 

Sleep, like the world, his ready vifit pays 

Where fortune fmiles ; the wretched he forfakes. 

Yet Young at the age at which he wrote his Night Thoughts 

was the fame man in temper and intellectual habits as when 

fo many years before he had publifhed his Satires: exafperated 

fomewhat at the world, which had not rewarded him exactly 

in the mode and the degree which the author had apportioned 

to his own merits. He has ftill that high refpect for birth 

and rank which lead him to accumulate on himfelf all poffible 

patronage by a feparate dedication of each of his Night 

Thoughts: he gives up the dignified ferioufnefs of his work 

to flatter, and almoft to invoke, a Dutchefs who had appeared at 

a mafquerade in the character of Night: he confiders himfelf 

{till as a profeffed author, and enumerates glory as one of his 

inducements to write. The fame wit, the fame imagination, 

the fame antithefis and epigrammatic point, appear in both thefe 

great works; and no other change feems to have taken place 

in his difpofition, than the natural effect of time on a temper, 

which fhewed its difcontent in his early life by farcaftic ani- 

madverfion, and in age by melancholy complaint. 

Dr. Goldfmith was a man the fingularities of whofe life 

are well known; and though they may not perhaps be difco- 

vered on a fuperficial view, the traces of them are laid fuffi- 

(L:2) ciently 
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ciently deep in his writings. Some of them being fuch as 

he could not but know to be his faults, difclofe themfelves 

by his efforts to palliate and defend them; others are feen 

either through his ignorance of their exiftence, or his ignorance 

of any mode by which they might be concealed. For that 

even Goldfmith made fome attempts at concealing his fingu- 

larities is I think evident from his ftriking out of the Vicar 

of Wakefield the following, deemed by Johnfon a fine paflage, 

which originally was in it. “ When I was a young man, being 

“ anxious to diftinguifh myfelf, I was perpetually ftarting new 

“ propofitions. But I foon gave this over, for I found that 

“ generally what was new was falfe.’ The only reafon to be 

conjectured for his fupprefling this was a confcioufnefs that the 

fault {pecified was the fault of his youth, and that the reafoning 

‘which ‘condemned it was'not in his ‘advanced age {trong enough 

to oppofe his anxiety to diftinguifh himfeli, or ‘to prevent its 

betraying itfelf in his converfation by dogmatical, ridiculous and 

paradoxical affertions, 

GorpsmitrH ‘has drawn all his principal perfonages aukwardly 

ignorant of the world, as if he had wifhed to infinuate that 

this quality is generally an affociate of virtue, and a neceflaty 

component part of an amiable character. His Good-natured 

Man, Young Marlow, and Vicar of Wakefield agree in this 

particular with each other, becaufe in this particular they all 

agree with the author himfelf. -Goldfmith’s plots and ftories 

fhew the very fame quality: they ufually turn on incidents 

which an author ‘who knew the world could never for a moment 

fuppofe 
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fuppofe would meet credit. Managers, who had more expe- 

rience of the ill effects of violating dramatic probability, re- 

jected his plays, and it is a fure criterion of merit in a very 

high degree that, utterly incredible as his incidents are, his plays 

and his novels are fuch favourites with the public. Gold{fmith 

was envious: but he was envious through vanity, not through 

malignity. Indications of a benevolent heart appear every 

where in his writings: he rarely indeed praifes any other author, 

but he fhews no malice againft thofe he might have confidered 

as his rivals. Whatever he may have borrowed he feldom 

quotes. Sometimes indeed he quotes himfelf, a circumftance 

not fo much to be afcribed to a poverty of intelleCtual fupply, 

as toa vanity which thought nothing better could be faid on 

the fubje@ than what he had before given. Of this vanity he 

has left many other proofs; he difapproves judging in literary 

matters by popular opinion: in his own cafe he will not fubmit 

to it, and will force on the public in ‘his printed play the 

fcene which could not'be tolerated in the reprefentation. . Gold- 

{mith did not fiudy the powers of his mind, for the purpofe of 

employing them with fteadinefs on fuch tafks as he could have 

executed with credit, becaufe he had fo high an opinion of thofe 

‘powers that he confidered himfelf equally qualified for every 

tafk which might prefent itfelf. And it was natural for him 

who projected a journey to Aleppo to learn the Oriental arts, 

when he did not know any thing of the European ones, to write a 

poem with a profeffed intent of deprecating evils, of whofe 

exiftence he in his preface exprefles himfelf with much doubt. 

That aullum fcribendi genus non tetigit, was the joint effect of 

his 
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his poverty, his vigour and his vanity: that xudluim quod tetigit 

non ornavit, is the panegyric of a friend writing a terfe infcrip- 

tion on his tomb. 

By an indudion of many particular remarks of the fort I have 

here fuggefted fome general obfervations might be drawn, as to 

the parts of an author’s writing which may be fuppofed indica- 

tive of chara@ter, and as to the indications which they afford. 

When of many particular inftances, all equally appofite, one is 

{pecially felected, that one will ufually be found to afford fome 

indication of the author’s habits and circumftances, difpofitions 

and powers of mind. “ Whoever,” fays Profeffor Reid, “ would 

“infer the inutility of logic from finding that men of good 

“ fenfe reafon juftly without rules, might as well infer, that 

“* becaufe a man may go from Edinburgh to London by way of 

“« Paris, therefore any other road is ufelefs.’ This fentence 

muft appear to every reader decifive as to the country of the 

author. When of feveral fubjeés, all equally important, one is 

more largely infifted on than the reft, it muft be becaufe that 

one is in fome efpecial manner accommodated to the predifpo- 

fitions of the author’s mind, peculiarly congenial to his habits, 

or connected with his fortunes. If the exploits of Julius and 

Auguftus Czfar, as exhibited on the fhield of /neas, engrofs 

nearly one-half of Virgil’s defcription, we can have little doubt 

of the age in which Virgil flourifhed, and the protection he 

courted or enjoyed. 

' THE 
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Tue frequent recurrence of any one topic gives information 

of the fame fort. Milton often celebrates the mufic of the 

nightingale, for many of his nights were fpent in folitary ftudy, 

and he wooed the nightly vifitations of his mufe. Terence, who 

was himfelf a flave, has always produced on his ftage fome 

flave of eminent talents and addrefs to be the principal per- 

fonage in his drama. Smollet, who was a furgeon in the navy, 

has generally prefented to us fome naval incidents or naval 

charaéters, and makes a fhip of war the frequent fcene of his 

novels ; while Farquhar, who had been in the land fervice, has 

generally introduced a military man into his plays. It is natural 

for every man to fuppofe that thofe circumftances and fituations 

will appear moft interefting to others in which he has found 

himfelf peculiarly interefted ; and an author judges wifely when 

he prefers for his fubjects thofe modes of life with which he is 

beft acquainted. When a critic, not very lavifh of his commen- 

dation, gives fupereminent praifes to particular paflages, I have 

always, on examination, found fomething in them which met 

his prejudices, his habits, or his temper. Johnfon, in his life of 

Congreve, fays, that were he called on to point out the moft 

beautiful paflage in all Englifh poetry, he knows not what he 

would felect in preference to the defcription of the temple in 

the Mourning Bride. In his life of Dryden he tells us, that the 

defeription of the different modes in which the Englifh and the 

Dutch are; in the Annus Mirabilis, recorded to have pafled the 

night after the engagement, is one of the faireft flowers of 

Inglifh poetry. It is fomewhat fingular that thefe two paflages 

iB Rey exprefs 
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exprefs nearly the fame mental affection:—horror ; dread of that 

melancholy which refults from our own thoughts under ftrong 

impreflions of internal diftrefs wrought upon by external circum= 

ftances, and eagernefs to efcape from their oppreflion or to remove 

them by fociety. ‘ Oh! {peak to me and let me hear thy voice, 

“ my own affrights me with its echos,” is the language of. 

Almeria, 

‘In dreams they frightful precipices tread, 

Or fhipwreck’d labour to fome diftant fhore, 

Or in dark churches walk among the dead, 

They wake with horror, and dare fleep no more 

is the defcription of the fenfations of the Dutch. Any one who: 

is acquainted with the character of Doctor Johnfon cannot be at a 

lofs for the circumftance which imprinted the beauty of thefe 

paflages fo very ftrongly on his imagination. 

Tue comparative view of thofe works of an author in which 

he has fucceeded with thofe in which he has failed would furnifh 

fome information as to his difpofitions and habits. - If Waller’s 

verfes on the Proteétor excelled thofe on the King, it is not fuf- 

ficiently accounted for by his remark that poets fucceed beft in 

fiction. If Dryden’s plays are fo much inferior to his other 

works, it muft either have been becaufe he was ignorant of the 

nature of dramatic compofition, or becaufe his neceffitous cir- 

cumftances drove him to a tafk which he performed negligently. 

The precife modes of his failure may fhew to which of thefe it 

is. 

———— 
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is to be imputed. When he makes the Emperor of Barbary ac- 

quainted with Roman fables and alluftons ; when he introduces 

Cleomenes fpeaking of the Copernican fyftem, two thoufand 

years before its invention, thefe are evidently the faults of negli- 

gence. Dryden’s neceffitous life is therefore fufficiently efta- 

blifhed. 

Tue country and time of an author ufually leave very fig- 

nificant marks in his writings. Mr. Wood has, with much 

ingenuity, afcertained from the dire€tion in which certain winds 

in Homer's poems are faid to blow, and fromthe Ionian views 

he gives of the relative fituations of the Grecian iflands, that he 

was of acountry eaftward of Greece: and works, which falfely 

pretend to be of great antiquity, feldom fail to betray themfelves 

by anachronifms. Thus Bentley urges againft the Epifiles of 

Phalaris, that they {peak of ¢ragedies, before tragedy had ex- 

iftence, or the name its modern acceptation; and Mr. Warton 

looks on it as decifive againft the poems publifhed by Chatterton, 

that they fpeak of Stone-henge as a druidical temple, a difco- 

very made by the laborious difcuffion of -modern antiquaries, 

againft the affertions of antient chroniclers , and that they recom- 

mend, inftead of the abfurdity and impropriety of religious 

dramas, fome great flory of human manners, an idea which muft 

appear to be the refult of tafte and difcrimination belonging only 

to advanced periods of fociety. The time and place when a 

particular work was compofed may fometimes be difcovered. 

From internal evidence the dates of Horace’s Odes are, to a 

. Vou. V. (M ) confiderable 
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confiderable degree of precifion, fettled by his commentators. 

The original definition of peafion in the Englifh dictionary fhews 

that the work was compofed before the author had _ received 

that honourable mark of royal munificence; and the mention of 

fome cries peculiar to London, with fome other characteriftic 

circumftances, fhews that when Swift wrote his City Morning he 

was not refident in Dublin. 

Tue favourite opinions of an author will, in fome way or 

other, force themfelves into his works. It is hard to fay into 

what fpecies of writing a deiftical writer will not be able to 

inftil the poifon of his prejudices; and it is unfortunate for the 

caufe of religion that its fupporters have not fhewn equal addrefs in 

infinuating and propagating the truth. Political opinions take fo 

ftrong an hold on the minds of Englifh authors that they almoft 

always bring themfelves into notice. Gray has, in his Elegy, fhewn 

us that Hampden, Milton, and Cromwell were, in his mind, the 

greateft perfonages in Englifh hiftory, and Mr. Horne Tooke 

makes, in his "Exex wrepdevre, frequent recurrence to thofe poli- 

tical fituations of his life to which we are indebted for this ad- 

mirable grammatical treatife. The rank in fociety which an 

author holds is ufually difcoverable in his writings. Otway ufu- 

ally makes poverty one of the ingredients of the difirefs of his 

drama. Fielding defcribes with great fidelity the manners of 

the lower clafs, but fails whenever his ftories make it neceffary 

for him to bring his readers into thofe fcenes in which he had 

never walked himfelf ; and perhaps to the want of authors of a 

higher 
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higher rank itis owing, that we have fo few juft reprefentations 

of their manners exhibited on the ftage. 

Tue age of the author at which his feveral works were compofed 

is generally diftinguifhable by the works themfelves. In juvenile 

compofitions we have common-place remark, poetic mythology, 

extravagant fentiment, and improbable ftory. Scholaftic infor- 

mation is all which their authors, at that period of their lives, 

have attained; and vivacity and fancy are their only excellencies. 

Hence it is that the juvenile works of all our poets have fo great 

a fimilitude to each other; for toa certain age the knowledge of. 

all men differs only in degree, and not until after that does it 

differ in kind. Age and dignified experience fupply information 

and mature the judgment. The paftorals even of Pope fall far 

fhort of the excellence of his other poems. ‘To the praife of 

Swift’s early good fenfe let it be obferved, that his firft compo- 

fitions are free from the ufual faults of immaturity, and almoft 

entirely treat .of topics conneCied with human life. Yet even in 

thefe poems we have an evidence that they were juvenile per- 

formances ; for what but the licentioufnefs of a juvenile mind, 

the propenfity to imitate without feleétion whatever has been 

admired, and to be taken with what is moft dazzling, could 

have induced Swift to undertake the difcurfive views, vehement 

tranfitions and florid diction of the Pindaric odes. 

Bur it is now time to conclude thefe eflays. I have done my 

duty to the Academy in enquiring into the fubject they had 

recommended. 
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recommended. It is of fuch importance and extent that I feel I 

have but touched lightly on a few of its principal topics.. On 

this flight confideration I have found it fo interefting that I do 

violence to my inclinations in not purfuing it farther. I conclude 

it thus abruptly, for were I to profecute the enquiry to the ex- 

tent of my own wifhes or the fubjeé’s importance, I fhould 

offend againft the indulgence of the Academy and the patience 

of the Public. 
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Some CONSIDERATIONS o a CONTROVERTED 

PASSAGE of HERODOTUS. By the Right Honourable 

the Earl of CHARLEMONT, Prefident of the Royal Irifa 

Academy and F.R.S. 

How far the prevailing mode of philofophic fcepticifm may 

or may not have benefited mankind I will not pretend to 

determine, it being fufficient for my purpofe that its prevalence 

be allowed. Neither does this fafhionable wifdom content itfelf 

with the higher ranges of philofophical enquiry: it defcends 

even to criticifm and. hiftorical refearches; and the modern 

wife man, deeming it below his dignity to follow thofe ancient 

guides by whom our forefathers have, perhaps too implicitly, 

been Jed, and prefuming on his own fagacity, fets up his bold 

guefs againft the relations of authors almoft contemporary with 

the facts they have afferted, and delights in proving, or endea- 

vouring to prove, that he is more profoundly fkilled in the 

knowledge of antiquity than the ancients themfelves. There is 

perhaps no author who has fuffered more from this critical pre- 

FA: ai fumption 
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famption than that beft and earlieft of profane hiftorians, Hero- 

dotus. This elegant and inftructive writer, “ gui princeps,” as Tully 

fays, “ genus hoc ornavit,’ has of late years been the principal 

but of conceited criticifm,; his opinions have been contro- 

verted, and decried as abfurd; his aflertions have been peremp- 

torily contradicted ; and this luminary, which had for ages been 

fuppofed to have thrown the moft certain light on the dark 

hiftoric times, has been difcovered to be at beft an ignis 

fatuus, while in its ftead the bright fun of modern erudition 

has been fet up as fufliciently luminous to enlighten the moft 

remote and obfcure ages, by cafting its rays backwards into the 

depths of time. Whether I may not be too partial to an 

author who, during my Eaftern voyage, was my conftant and 

beloved companion, I will not pretend to fay; but this I can 

fafely affert, that though perhaps in thofe circumftances and 

opinions which he relates or adopts on the authority of others 

he may be often erroneous, wherever he fpeaks from his own 

knowledge I have always found him a faithful guide; and in 

many inftances, with fome of which I may perhaps hereafter 

trouble the Academy, I have clearly difcovered that the errors 

which have been imputed to him have proceeded, not from 

his fault, but from our ignorance of his true meaning; one 

of which mifconceptions, (for fuch at leaft it appears to me) 

fhall be the fubject of the prefent eflay. 

Rosinson in his Differtation prefixed to Hefiod, and Mr. 

Mufgrave in a pofthumous work entitled “ Two Diflertations on 

Grecian Mythology,” and many others, have bitterly inveighed 

again{t 
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againft Herodotus for the opinion fuppofed to be conveyed in 

the following words, Lib. 11. Cap. 53. page r29. Edit. Weflel; 

‘Halodoy yap nas “Opnpov qrsmeqy rerpaxocloims erecr donew poeu mpecCulepous 

yeverbou, nar ou mAsort, oujos de esos os qolyrasjes Seoyoulyy "EAAyot, xox 
~ > \ PY, ‘ Vd 4, \ 7 

Toes Oeows TAS ETF OVULLL AS ov)es, Hast Thc TE HO TEXMVAS duéAoves, ae Fi] eldece 

auTav oyanverles—* For Hefiod and Homer, whom I believe to 

“ have exifted four hundred years before me and no more, 

“ were they who formed a theogony for the Greeks, gave 

“ firnames to the Gods, diftinguifhed their honours and their g 
“ functions, and invefted them with their feveral forms.” 

In the common acceptation of this paflage, which thefe gen- 

tlemen feem to have adopted, nothing is more certain than 

that Herodotus is miftaken. That religion, and Gods, together 

-with their refpective names, were known to the Greeks long 

before the times of Hefiod and Homer has been proved by 

fundry irrefragable arguments; but, if no other proofs were 

to be had, the manner in which thefe poets fpeak of the Gods, 

-as of beings long fince known, and worthipped by the anceftors 

of the generation then exifting, would alone be fufficient evi- 

dence to this point; and more efpecially Homer, who clearly 

fuppofes every theological circumftance of which he treats to 

have been commonly known at the time of the Trojan war, 

many years before he was born; and furely it would have been 

a ftrange, abfurd and unaccountable anachronifm in this great 

bard, if he fhould have made his heroes invoke by name deities 

whofe worfhip did not exift in their ‘time, and whofe names he 

himfelf had invented, little lefs, by the fhorteft calculation, than 

a century 
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a century afterwards ; yet, as I do not like to fuppofe an author, 

circumftanced like Herodotus both in antiquity and in character, 

guilty of an opinion abfurdly erroneous, and conicquently do 

not like to diflent from him in a matter, of which he mutt 

have been a much more competent judge than the moft learned 

antiquarian of the prefent age, I fhould wifh, if poflible, to 

difcover fome fuch fenfe of his words as might reconcile his 

opinion with what is evidently the truth, and might clear him 

from the fufpicion of abfurdity, an imputation which, from 

the general tenor of his writings, he fo little deferves. In order 

to this I fhall endeavour to fhew that, by the words of our 

author, it is not neceflary he fhould be underftood to mean 

that Hefiod and Homer were the inventors, or even the firft 

importers, of Grecian theology ; but only that before their 

time, and previous to their writings, the Greeks poflefled no 

regular fyftem of that fcience, which was by them regulated, 

amplified and improved in all its feveral branches. 

Anp firft, we are told by Herodotus that thefe poets formed 

a theogony for the Greeks. The word zomraijes may perhaps be 

conftrued to mean *, as in fome inftances it does, not that a 

theogony was originally framed by them, but that they were 

the firft who poetized upon this fubject, or who gave to the 

Greeks a fyftem of theogony in verfe. But, to take the word 

in its more obvious acceptation, the affertion cam mean no 

more 

* Vide Stephani Thefaur, Art. woirw 
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more than that they firft traced and diftinguifhed the families 

of the Gods, or, in other words, gave a compleat and perfect 

fyftem of the divine genealogy. Neither does this opinion of 

our author appear by any means ill-founded, or even contrary 

to the ideas at this day adopted by many learned men. 

For though Mufeus is faid to have written upon the fubje& 

before the time of Hefiod, yet is this fat problematical; 

and the poetic treatife of the latter *, which has come down 

perfect even to our times, is, at the leaft, a ftrong prefumption 

in favour of Herodotus; efpecially when we confider that, 

whether right or wrong I will not prefume to determine, that 

primeval antiquarian is, as we fhall prefently fee, decidedly of 

opinion that all thofe poets who are faid to have exifted before 

Hefiod and Homer were in fact pofterior to their time. 

Tue fecond point afferted is, that thefe poets gave /irnames 

to the Gods. And here I muft premife that the fenfe in which 

this paflage is ufually underftood, namely, that Hefiod and 

Homer 

* I am well aware that though the Theogony of Hefiod be generally admitted to 

be genuine, fome few critics, both ancient and modern, have ventured to fufpedt that 

the poem which has come down to us is not the work of that moft venerable bard. 

Among thefe, Paufanias feems to doubt, when in his Bocoticks, Cap. xxvii. page 762, 

he fays, “* we know alfo that Hefiod, or whoever in his name has written the Theogony.” 

And exprefsly declares his opinion, Arcadica, Cap. xviii. page 635, © that having 

‘© accurately read the Theogony of Hefiod, and certain verfes attributed to Quinus, 

« he doth not think either of them genuine.” The authenticity of the poem is 

however generally confeffed, and this paflage of Herodotus feems to me a ftrong 

proof in its favour, as it from hence appears more than probable that, at the leaft, 

Hefiod had written a Theogony. 
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Homer were the firft who afligned names to the Gods, muft 

neceffarily involve Herodotus in an abfurdity of which no 

author, even the meaneft, can be fuppofed capable, by making 

him contradict what he himfelf has afferted a few lines before, 

where he tells us that the Pelafgians received the names of the 

other Gods, and laftly that of Bacchus from Egypt, and the Greeks 

from them. Nothing furely lefs than abfolute neceflity fhould 

induce us to fuppofe our author capable of fo manifeft a con- 

tradi@tién, and I hope to fhew that no fuch neceflity exifts, 

The word Exavyuics muft be interpreted not nomina but cogno- 

mina; fuch is undoubtedly its plain fignification, and indeed 

our author himfelf, not many lines previous to the paflage in 

queftion, {peaking of the Pelafgians, and of their early theology, 

clearly infers an effential ‘difference between the Ouwoue and the 

"Eravyuia— Eravulyd 2d "Ouvopece emroreuijo udev: avjewy. We may alfo 

obferve that Ouwoue]z is invariably ufed to exprefs the names 

received by the Pelafgi from Egypt, and by the Greeks from 

them, while the appellations faid to be given to the; Gods 

by Hefiod and Homer are alone diftinguifhed by the word 

Eqevupiats. 

As the entire paflage is curious, and may help to elucidate 

the fubject of this effay, I will give its fenfe at large, tranflating 

as literally as I am able. 

“ Thefe Pelafgi, before this time, as I learned at Dodona, 

“* praying to the Gods, facrificed all things to all in common, 

“ but 
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but affixed to none of them either name or firname, for they 

had no where been informed in this particular; but they 

called them Gods from this caufe, as aptly difpofing of 

all events and of all regions. But, after a long fpace of 

time, they received the names (ra owouale) of the other Gods 

from Egypt, but that of Bacchus a long while after. And 

fome time afterward they confulted the oracle at Dodona 

concerning thefe names (wep: tay Ovvozejwv) for this oracle is 

efteemed the moft ancient among the Greeks, and was the 

only one exifting at that period. Thefe Pelafgi then, con- 

fulting at Dodona whether they fhould make ufe of thofe 

names (ra Ouvoudla) which they had from the barbarians, the 

Oracle anfwered that they fhould make ufe of them. And 

fo from that time they worfhipped (or facrificed—Eéuov) giving 

thofe names (row: Ouvowact) to the Gods; and afterward the 

Greeks received them from the Pelafgi. But from whence 

each of the Gods had his exiftence, or whether they have all 

of them been from eternity, or under what forms, are matters 

unknown until yefterday, as I may fay. For Hefiod and 

Homer, whom I believe to have lived four hundred years 

before me, and no more, were they who formed a Theogony 

for the Greeks, gave firnames (rag Exwvuias) to the Gods, 

diftinguifhed their honours and their functions, and afligned 

to them their feveral forms. To thefe men the poets, who 

are reported to have been prior, were, in my opinion, pofte- 

rior ; and the firft things which I have related the priefteffes of 

Dodona told me, but the latter, refpeéting Hefiod and Homer, 

I myfelf affert.” | 

Wert, We [ B | Tuus 
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Tuus we find, and muft evidently infer from the context, 

that, though Herodotus may be perfectly right in faying that 

Hefiod and Homer were the firft who gave to the Gods certain 

appellations which he terms Ezavyyios, it does not follow from 

thence that they were not before diflinguifhed by {fpecific 

names, Ovvouda; neither can our hiftorian, who pofitively afferts 

the contrary, be charged with any fuch abfurd and falfe afler- 

tion. What thefe Exava: were it is very difficult to explain, 

and I fear even to hint a wild conjeéture that they might pof- 

fibly have been the epithets * which Homer ufually annexes to 

the names of the Gods, and which feem to be ftri€tly appro- 

priated ; fuch as the cloud-compelling Jupiter, the ox-eyed 

Juno, the far-darting Apollo; epithets which are fometimes 

formed into names, and ufed as fuch, as in the inflance of 

Apyvporozes, bearer of the filver bow———— 

Kauds joeu Apyuporoe, 05 Xpurny augiCeCnnas. 

Or rather perhaps they may have been thofe firnames given 

to the Gods, either from the place in which they were prin- 

cipally venerated, and worfhipped as tutclar deities, or from 

fome peculiar and diftinctive attribute; as Zeus Avxobos—Arrorrwy 

2"Emmoupiog, the helper, &c. &c. And this conjecture is in fome 

degree fortified by a paflage of Paufanias,—Arcadica, Cap, xxxviil. 

Page 679, where {peaking of feveral temples on Mount Lyceus, 

he 

% Hefiod’s Poem is alfo full of thefe epithets. For examples, vide the firft twenty lines of 

the Geoyeriz. 
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he mentions one of Apollo in thefe words :—'Edlw de & rag apdg 

aivalorag Tou opous AmrodAwvos tEpov, EmIKANoW Tageaoov-—‘* There is in 

“ the part.of the mountain that looks eaftward a temple of 

* Apollo, firnamed Parrhafus.” And again, fpeaking of a 

temple of Eurynome in the country of the Phigalenfes, he thus 

expreffes himfelf. Arcadica, Cap. xli. page 684: rqy de Evpuvomny 

@ wey Tov Gryarcov Anuog Emimayow wou aemicleuney Apreuidos—* The 

“ people of the Phigalenfes believe that Eurynome is a /irname 

“ of Diana.” Now that Ealxayoe'and Ewvuuia are words per- 

fedly fynonimous we know from the authority of Stephanus, 

who explains the former by the latter. Perhaps alfo I may be 

allowed to hazard another conjecture, which appears to me not 

entirely without foundation: The appellations given to the 

Gods by Homer and Hefiod may poffibly have been no other 

than tranflations into the Greek language from the original 

names received from Egypt by the Pelafgi, and may have been 

confidered as additional or firnames, the old Egyptian appel- 

lations being ftill efteemed the real Ovowara of the feveral divi- 

nities. Moft of the names given by the Greeks to their deities 

have certain etymological meanings, which mark either the 

origin, or fome effential and peculiar attribute of the Gods who 

are diftinguifhed by them. Thus Agpodirz, Venus, is derived 

from A¢pos, fpuma*, becaufe fhe was fuppofed to have arifen 

[Bea from 

* Of this derivation we are informed by Hefiod, @eoyens, page 16, verfe 194. The 

whole of this paffage is fo poetical, that I will endeavour to give a literal though very inade- 
quate tranflation of it. : 

. » Beauteous 
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from the froth or foam of the fea, and may poflibly have 

been tranflated from an Egyptian word of the fame fenfe and 

etymology. That the Greeks were accuftomed to fubftitute 

tranflations for Egyptian names we know to a certainty. Thus 

Chemmis or Chemmo *, which meant the city of Pan, was by 

them named Panopolis, and ON, the city of the fun, was tranf- 

lated. 

Sit > Airc ..... . Beauteous and revered 

Went forth the dame divine. Around, the grafs 

Beneath her foft feet fprang. Her, Aphrodite, 

A Goddefs Foam-begot, and Cytharea 
With garlands crown’d, both men and gods have named, 

For that from foam her nourifhment fhe drew, « 

And that Cythera firft of lands received her ; 

Aind Cyprogene, as born within the bounds, 

Of billowy Cyprus, and Philomeda, 

Partial to that from whence fhe claims her birth. 

New-born fhe feeks the affembly of the Gods, 

Ubher’d by Love, while fair Defire attends 5 

Ev’n from the firft this honour fhe poffefs’d, 

With men and Gods immortal doom’d to rule 

O’er virgin converfe, {miles and wanton wiles, 

Dulcet delight, friendfhip, and blandifhment ! 

in yeslo monvwAdcla vt Kompwo muft mean,  becaufe fhe was born in the Cyprian Sea,” and I 

have therefore tranflated, within the bounds of billowy Cyprus. We have already been informed 

that the Goddefs was born at fea, and may therefore conclude that fhe firft arofe fome where 

near the coaft of Cyprus, from whence the winds drove her to Cythera, where fhe firft landed. 

The appellations of Venus recorded in thefe lines may all of them have been Erwyujscs. 

® alo yop Tous eyxwprous B prover ayarucile, memornxevos xalle wiv iepovy aAAa Kor TLAW smwrvpoy 

ucla thy OnBaide, xarepevny per vO Twy EyXwpruy Xeppwy poeDepanvevopncrny d Tlaves Hoa. Diod. Sic. 

Lib. i. page 21. 

For ON, Heliopolis, vide Theophil. ad Autol. 111. Vide alfo Cellarii Geog. Tom. 11. 

Africa antiqua. page 35—6. 

OM is a myftical word in the Sanfcrit or facred Indian language. Vide Afiatic Re- 

fearches, page 242—Sir William Jones’s Differtation on the Gods of Greece, Italy and India. 

“« The 
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ise mel 

lated Heliopolis. Neither was this cuftom, which probably arofe 

from their extreme delicacy of ear, and from a well-founded, 

though fometimes perhaps faucy predilection for their own 

melodious idiom, confined to the Egyptian tongue. All other 

Eaftern 

« The Vithnu, Siva and Brahma are exprefled by the letters A.U.M, which coalefce and 

“ form the myftical word OM. Whether the Egyptian ON, which is commonly fuppofed 

“ to mean the fun, be the fanfcrit monofyllable, I leave others to determine.” And again, 

page 262, *¢ Iam inclined to believe that not only Crifhna or Vifhnu, but even Brahma and 

<¢ Siva, when united, and expreffed by the myftical word OM, were defigned by the firft 

“ jdolaters to reprefent the folar fire.” And afterwards, page 272, “‘ The three powers, 

*¢ creative, prefervative and deftruétive, which the Hindus exprefs by the triliteral word 

«°O’M, wete grofsly afcribed by the firft idolaters to the heat, light and flame of their 

« miftaken divinity, the Sun; and their wifer fucceffors in the Eaft, who perceived that the 

«‘ Sun was only a ‘created thing, applied thofe powers to its Creator.” 

Diofpolis, Hermopolis, Heracleopolis, Aphroditopolis, and all the many other Greek names 

of Egyptian cities fo formed, were probably tranflations from the Egyptian. The firft of thefe, 

Diofpolis, is evidently tranflated from the Egyptian and Hebrew name of this metropolis, 

AMON NO, or’ NO AMON, the city of Jupiter, which was indeed its only Eaftern name, 

the appellation Thebes, ancient as it is, having been given to it by the Greeks, as we are 

informed ‘by ‘Diodorus Siculas, Lib. i. page 54, who, fpeaking of its foundation by Bufiris, 

‘has thefe explicit words—Kricus tiv bro wiv Aijumlov xorsptrny Bios merw tony eyaAny, ve 

NM tiv Enxrnvov @nBag. Neither can I avoid taking notice of the fingularity of this circumftance, 

from ‘which it appears that even at a period fo early as previous to the time of Homer, who 

“mentions the Egyptian metropolis by the name Thebes, it was cuftomary with the Greeks to 

“give names of their own to foreign cities, and even to entire countries, fince Herodotus 

informs us, Lib. ii. that anciently all Egypt was called Thebe—maras a OnBas Avyuatos 

tyu2eo. In the time of the Ptolomies, when, from the widefpread conquefts of Alexander 

the’ Greek Janguage was become univerfal, when that faftidious people had every reafon to 

look down upon’ all mankind as_ their, inferiors, and when the fovereigns of Afiay and parti- 

culatly of Egypt, were Grecks, fach tranflations as we have already mentioned, from languages 

by them accounted barbarous, might naturally have been expected ; but that at a period fo early 

as that of the Trojan war, when Greece was yet in her infancy, and when the Greeks were 

far lef polifhed than the nations of the Eaft, they fhould have taken this impertinent liberty, 

appeers to me furprizing, and even unaccountable ; a liberty which has undoubtedly been 

mifchievous to pofterity, by fuperadding confufion to the natural and inevitable obfcurity of 

remote hiftory. 

ee 
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Faftern languages were treated by them.in the fame manner ; 
and the fact which we have aflerted may be farther exemplified 
by their tranflation of Baalbec, the city of Baal, which in the 
Pheenician fignified Lord, and was ufed as an appellation of the 

Sun, as the fupreme Lord of that people, into the fame more 
mufical word, Heliopolis *. Such tranflations may _poflibly 
have been the Exavyuas in queftion, and under this idea we 

may fuppofe that Homer in the Iliad may have made his heroes 

invoke the divinities by thefe tranflated names, as better adapted 

to 

* A difficulty, however, which occurs refpefting this laft conjecture, muft not be con- 

cealed. In the beginning of this book, Euterpe, page 105, Herodotus informs us that he 

journeyed to Heliopolis and Thebes in order to difcover if the priefts of thefe cities concurred 

in fentiment with thofe of Memphis, from whom he had hitherto principally received his 

information : ** For,” fays he, ** the Heliopolitans are efteemed the wifeft among the Egyp- 

“‘ tians.”” He then proceeds to relate what he heard from them, excepting only that mylte- 

rious knowledge concerning the divine nature into which probably he had been initiated, and 

which confequently he was not at liberty to reveal. And here, among other Egyptian preten- 

fions, he tells us that, according to their report, the Egyptians firft made ufe of the firnames of 

twelve Gods, which the Greeks derived from them—dvud-xe, re Oza» Enwyvping ereyor mpwloug 

Avyomloug wpioats nas “EAAnvas mapa oQewr averuGew.—From whence we may perceive that the 

priefts of Egypt, in their zeal to be accounted inventors and founders of all mythological {cience, 

arrogated to themfelves the original ufe (or rather fanétion, for wf» properly fignifies lege 

Jancio) not only of the names but of the firnames alfo of the Gods. That Herodotus how- 

ever does not give credit to this claim we may infer, as well from his afterwards afcribing the 

invention to Hefiod and Homer, as from the concluding words of the paragraph in queftion, 

where he exprefsly fays that the greater part only of the Heliopolitan claims they demontftrate 

to be well founded—xar rovlewv EY TO AE Epyw eonAay ova yevopecva—Which two paflages taken 

together would induce us to fuppofe that the original ufe, or inftitution, of firnames for the 

Gods, and their pretenfion that the Greeks had received fuch firnames from them, was 

precifely that part of their claims for which he did not think they had any good foundation, 
What thefe Eqavjias were, of which the Heliopolitan priefts arrogated to their country the firft 

afe, it is impoffible even to guefs: but as they might pofily have been of the fame nature 

with thofe of which our -hiftorian afcribes the invention co the Grecian bards, and cannot 

well be fuppofed to have been tranflated names, candour will not allow me to conceal a 

circumftance which might perhaps feem in fome degree to militate again{t my laft conjecture. 
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to the melody of his metre, and to the faftidious ears of his 

countrymen, without incurring the cenfure of anachronifm, 

though none but the original Egyptian appellations had been 

ufed or-even! known at the time of the Trojan war. Virgil 

may feem, at the firft glance, to have been guilty of a fimilar 

error, if fuch it fhould be deemed ; his heroes fpeak of the Gods 

by names which could not poflibly be known to the Trojans, 

the Greeks, or probably to the ancient inhabitants of Italy. 

But then his heroes fpeak a language alfo of which in their 

times they muft neceflarily have been ignorant, and confe- 

quently the names of that adopted Janguage are fubftituted 

for thofe by which they had in reality invoked their deities, as 

the only appellations which could be intelligible to fuch as pof- 

{effed no other tongue but that in which he wrote. His Trojans 

fpeak Latin, and. therefore neceflarily call upon their Gods by 

Latin names. A fimilar apology cannot, however, be made for 

Homer; his language was probably the fame in fa&t, allowing 

for fach alterations and improvements as would naturally be 

made in the time which elapfed between the Trojan war and 

his day, with that which was fpoken by the Greeks, and, as 

fome fuppofe, by the Trojans alfo, at the fiege of Troy. But 

yet he may be furely allowed, without being liable to any 

~ great degree of cenfure, to make ufe of names for the divinities 

tranflated into the vernacular idiom, both of his own time and 

of the period which he celebrates, from hele Egyptian appella- 

tions which were ufed in the age of his heroes; but had he 

made his heroes invoke by name Gods, who before his time were 

namelefs, and to whom he himfelf had firft given names, the 

anachronifm. 
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anachronifm would then indeed be palpable, and without 

excufe. 

Sucu are the conjectures that have occurred to me upon 

this very obfcure fubje&t, which however I only mention as 

fuch. In matters of antiquity fo very remote every poffible 

guefs may be allowed, and the antiquarian fcience feems exclu- 

fively to be entitled to the delightful privilege of building 

caftles in the air. 

Tne third affertion of Herodotus is that Hefiod and Homer 

diftinguifbed the honours and functions of the Gods; for fo I 

interpret the word ddovec. "That is to fay, that whereas before 

the time of thefe bards no fpecific mode of worfhip, or fpecies 

of facrifice was allotted to each ‘of the feveral divinities, and 

their tutelary powers were mixed and confounded, thefe: poets 

regulated the tutelage and the fundctions’of every feveral God, 

and afligned to each his particular mode of worfhip and of 

facrifice. And upon this part of our author’s opinion I cer- 

tainly need not dwell, as it is by no means abfurd to fuppofe 

that fuch was really the fact. Nothing can be more probable 

than that in the very early ages fuch confufion exifted in 

religious worfhip, and no perfons were more likely, both from 

their influence and fuperior knowledge, to inculcate and. to 

fettle thefe regulations than the bards in queftion. 

In the laft place our author afferts that the peculiar forms 

under which the Gods were pictured and adored were invented 
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by thefe poets. And this may certainly be true though the 

Gods had. been acknowledged, named and worfhipped long 

before their time: neither is it improbable that the figures, 

by which the feveral divinities are known and diftinguifhed, 

may not have been in ufe before the: period afligned to them 

by Herodotus. In the rude ages, when fculpture, if known, 

- was rarely and imperfectly practifed, a ftone unhewn, or at beft 

but roughly cut or hammered, received the name of a god, 

and was worthipped; and fuch reprefentations are known to 

have defcended even to the moft polifhed and enlightened ages 

of heathenifm, being, as I fuppofe, reverenced as the firft and 

original ideas under which the deity had been reprefented. 

Venus Urania, for example, is ftill to be feen under the figure 

of a pyramidical, ftone on the reverfe of a Grecian coin of 

Caracalla, quoted by Triftan, tom. 11. page 220. Neither is this 

medal fingular, as many others: exift of different ages bearing 

the farhe impréfs. Paufanias alfo informs us, Attica Cap. xix. 

page 44, that in his time the fame goddefs was worfhipped at 

Athens under a form nearly fimilar, revlys yap oxnue, &c.; 

and the figure of this goddefs, who was the fame with the 

Paphian Wenus, is accurately defcribed by Tacitus, where he 

mentions the vifit paid to her temple by Titus Vefpatianus, 

Hiftor. Lib. ii. page 198-— Simulachrum De non efligie 

“ humana, continuus orbis latiore initio tenuem in ambitum, 

“ mete modo, exfurgens, et ratio in obfcuro.” Weare likewifeé 

told by Paufanias, Boeotica Cap. xxvil. page 761, that the 

Thefpians from the beginning honoured Cupid principally 

among the Gods, ‘and that their moft ancient figure of him was 

Vou. V. fa ] di a white 
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a white flonc—Ocay de os Ossmire timaow "Epulos parila e& opync, aut 

oOiow ayohuc mroanraso)cov apyos xibos. 

Ir then we may be allowed to fuppofe that in the dark and 

rude ages of Greece thofe elegant and peculiarly adapted figures 

of the Gods which have defcended even to our times were not 

ufed or even known, there furely can be no abfurdity in fup- 

pofing that fuch figures, which from the beauty and harmony 

of their compofition I may almoft ftile poetical, were the inven- 

tion of thefe great and ancient bards, thefe bright luminaries 

by whom mankind was in all refpeéts enlightened and influ- 

enced, and who, if they be allowed to have firft diftinguifhed 

the fundions of the Gods, may not improbably be fuppofed to 

have invented thofe fymbols by which fuch appropriated func- 

tions were indicated ; or, at the leaft, that their writings may 

have afforded fufficient hints for the compofition and formation 

of the fymbolical images which were afterward adopted. And 

the probability of this laft fuppofition will be confiderably 

increafed, when we reflect that many of thofe peculiar fymbols 

and even features, by which the ftatues and pictures of the 

Gods are marked and adorned, are particularly mentioned and 

defcribed by Homer—fuch as the thunderbolt and black brows 

of Jupiter, the large eyes of Juno, the bow and lyre of Apollo, 

the trident of Neptune, the cegis and blue eyes of Minerva, &c. 

Neither can it by any means be accounted improbable that 

ftatuaries and painters may have framed their images and 

portraits upon the ideas of Homer, fince we are informed that, 

in an age long after the exiftence of that infpiring bard, from 

his 
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his fublime defcription Phidias * caught the noble idea, which 

enabled him to form his great mafter-piece, the Olympian Jove. 

Perhaps alfo I may be allowed to mention, as in» fome fort 

favourable to this conjecture, a paflage of Strabo, who, Lib. viii. 

page 593, cites the following ancient faying—Kow bac o edpylou nou 

T0, 6 Tas Tav Oey ELKOVAS, 7 feovog Oey, 7) boves dei%as—S It is wittily 

“© faid of Homer that he alone faw the forms of the Gods, or he 

“ alone fhewed them.” Indeed, though from the defcriptive 

manner in which Homer every where fpeaks of the Gods we 

might naturally be induced to fuppofe that he defcribes them 

from image’ fuch as now exift, and which were frequent in his 

time, yet as there is fome reafon to fufpect, not only from the 

[Cc 2] authority 

* For: the verification of this ancient tradition fee Walerius Maximus, Lib. iii. page 3145 
Macrobius, Lib. y. Saturnalium, Cap. xiii.; but above all Strabo, Lib. viii. page 543.— 

Aousnuovevoves de Tov Qeidiov, &c.—** It is recorded that Phidias, being afked by Pandenus. 

(or rather Panznus) what archetype he had chofen to imitate in exprefling the image of Jupiter, 

anfwered, that which is propofed in thefe yerfes of Homer, Iliad i. verfe 528 : 

5 > = 
H, .xas xucivencw a aPpuce vevce Kpoviwp, 

y + , 
ApBpccsar d tipo yctlas emegewravls cvecxlog, 

Kpodlog cam abavatloroy pustyor XY eacrZen. Oavpmray. 

Euftathius alfo, in his note on this infpiring paffage, informs us that not only Phidias formed! 

his Jupiter upon this pattern, but that Euphranor alo copied the fame idea in his famous 

picture of Jove. In refutation of this fentiment of all antiquity the redoubted Scaliger,, Viruil’s 

obftinate champion, at once cuts fhort all authority by the following acute obfervation: 

Aut ludunt Phidiam, aut nos ludit Phidias ; etiam fine Homero’ puto illum f{ciife Jovem 

“ non ‘carere fuperciliis. et. cefarie.”?. Matchlefs affurance! A modern hypercritic, with his 

inconclufive, flat and vapid witticifm againft all antiquity! But fuch is the ufual triumph of 

modern fagacity ! 

- For an accurate defeription of this ftatue, which was counted among the wonders of the 

world, vide Pauf. Eliac. Prior. Cap. xi-page 400. 
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authority of Herodotus, but from other concurrent circum- 

ftances, that previous to his writing no fuch reprefentations 

exifted, the probable alternative will be that his poetical por- 

traitures were in effe& the archetypes from whence, either in 

his age or in that immediately fucceeding, the images of the 

Gods were compofed and formed. Indeed there is fcarcely a 

divinity in all the hoft of the Grecian heavens whofe fymbolic 

form, fuch as it has been handed down to us by ftatues, we 

may not diftin@ly figure to ourfelves by an attentive confi- 

deration of his expreflive’ epithets’ and’ picturefque defcrip- 

tions. 

'Anp here | will, with the utmoft diffidence, take the liberty 

of fuggefting a circumftance which, if it were founded in fad, 

would ftrongly operate in favour of this »laft-mentioned opinion 

of Herodotus. My recolle€tion does not enable me pofitively 

to affert, yet Ido not believe that Homer im any part of his 

writings aétually defcribes as an idol any ftatue of the Gods. 

The deities themfelves he frequently ‘paints’ to our imagination 

in the moft lively colours, but no where, that... recollect, enters 

into any detailed defcription of their reprefentations, If this 

be the fat, the prefumption, will undoubtedly be ftrong that 

no idol worthy of being defcribed exifted previous to ~his time, 

or at the leaft during the period, of .which he treats, fince 

affuredly innumerable opportunities muft have offered them- 

felves in the courfe of his poems for diverfifying and enriching 

them by fuch defcription, The only inftance that I recollect 

either in the Iliad or Odyfley where any mention is made of 

an 
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an idol is in the fixth book of the former, verfe 237, &c. 

where the Trojans having been hard prefled by the valour of 

Diomed, Hector is enjoined by Helenus, as high prieft, to 

repair to Troy, and there to direct the Queen that a folemn 

offering of gifts and vows be made to Minerva, in order to 

propitiate the angry goddefs. Hector obeys, and Hecuba, as 

inftructed by him, chufes from her wardrobe the richeft 

and moft beautiful veil, which fhe carries, with a fplendid 

proceflion of matrons, to the fane of Minerva, and, through 

the means of the prieftefs Theano, lays it at the knees of the 

Goddefs— 

"HO bpot memrov Eder Ocavw HarALTFLpYOS 

Oquev “Abnvaang emt yevacty OKO L010. 

Here we:have an idol, which, however wholly undefcribed either 

with regard to its form or material, we may fuppofe, from the 

mention of its knees, to have been a human figure; and this 

idol. was probably no other than the fatal and celebrated 

palladium, as may be inferred as well from the part of the 

city im which its fhrine was placed—ev were a&xpy—in the citadel, 

as from the epithet épucoas, guardian of the city. 

Tho} “A@nvacin, epucizors, * die Osccov. 

“ O! guardian 

_* The beauty of this expreflion, which, in my opinion, means Godde/s among Goddeffes;- 
feems totally loft in the diffufe tranflation of Pope : 

; ; . © Oh awful Goddefs, ever dreadful maid, 

«© Troy’s ftrong defence, unconquer’d Pallas, aid !”” 
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O! guardian of thefe walls, Pallas revered, 
Divine of Goddefles ! 

Now the palladium, if we may credit the defcription of Apol- 
lodorus, Lib, iii, Cap. xi. was an idol little refembling thofe 
ftatues of Minerva, which may be fuppofed to have been after- 
wards formed on the plan given by Homer, being a figure 
apparently in the Egyptian ftyle, with its feet joined, for fo 
the words toi d¢ coc cuueeyxes are underftood by the beft 

commentators, and indeed little more than a block of ftone, 
or rather wood, cut out into fomething like the human form; 
a fpecies of fculpture, which, confidering the age, when there 
was probably no other tafte to be imitated but that of Egypt, 
was very likely to have prevailed. ‘That it was a fitting figure 
feems to be marked by the veil having been laid either at or 
upon its knees, for ex: is capable of both fignifications; and 
it muft have been made of fome light material, fince Diomed 
could fteal and carry it away, which circumftance induces me 

to fuppofe that it was of wood, as Apollodorus gives it the 

height of three cubits, a proportion which in ftone would 

render fuch carriage impoffible. This miraculous image is faid 

to have come down from Heaven, a fable which would feem to 

indicate that it was not the manufacture. of Troy; and perhaps 

the idea of its heavenly origin may have been derived from 

its having been brought from Egypt, the great fource of reli- 

gion in remote ages, by fome one of the early colonifts * who 

fettled 

* I woul} here wifh to be underftood asalluding to the fecond colonization from the Eaft, 
which took place foon after the extinGtion of the family and empire of the Titans, when 

Cecrops 
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fettled in Greece and the neighbouring countries of Afia Minor, 

and began to introduce into thofe favage regions fomething 

like religion and manners. 

In the defcription of the fhield of Achilles there is alfo an 

inftance where figures of the Gods are mentioned, and that 

in a manner fomewhat nearer approaching to our idea of divine 

reprefentations. In the compartment relating to a. befieged city 

a fally is made headed by Mars and Pallas, which deities are 

perfonified and defcribed in the following beautiful lines : 

we mpKE D ape TOW "Apns was Tarra Adnvy, 

"Auba xpurcia, ypuceiee dt euara exbyy, 

Karo nor meyaro ouv tevyerw, os Te Gew sep, 

"Apois apilnra. Accor 0 droriCoves nou. 

Here however we are to obferve that, as the poet fpeaks of a 

work of divine fabrication, and confequently ideal, he may be 

allowed to give free {cope to his fancy, and, without incurring 

the cenfure of anachronifm, to paint his Gods in a ftyle which 

did not exift in the age of his hero; neither does he mention 

thefe two magnificent figures as idols, but complying with 

the received opinion that the martial deities frequently aflifted’ 

their 

Cecrops and Danaus from Egypt, and Cadmus from Phoenicia, fettled in Greece, and intro- 

duced the ufeful arts, together with the worthip of thofe deities who in their refpective countries 

prefided over them. Thus Cecrops introduced into Attica the cultivation of the olive and the 

worfhip of Minerva, who was adored in his native city, Sais, as the donor and patronefs of 

that ufeful tree. 
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their friends in combat, and perhaps allegorically intimating 

that the party was conducted by Strength and by Prudence, 

he boldly perfonifies the patron and patronefs of war according 

to his own fublime conception of the fuperior beauty and 

ftature of Gods; an idea which, among many others, may be 

fuppofed to have given rife to thofe divine reprefentations which 

were afterward framed. 

An inftance alfo, where mention is made by Homer * of ftatues, 

though not of Gods, occurs in the Odyfley, Lib. vii. verfe go, &c. 

where in the defcription of the palace of Alcinous we find not 

only dogs of gold and filver, but golden boys holding torches. 

The dogs, however, which were endowed not only with life, 

but with immortality and perpetual youth, were the workman- 

fhip of Vulcan, and confequently may be defcribed as ap- 

proaching nearer to the life, for that is the meaning of the 

miraculous endowment above-mentioned, than could have been 

expected from any mortal fculptor of the age. The boys alfo, 

though nothing is faid of their origin, may poflibly be fuppofed 

to have come from the fame fhop; and, if they were equal in 

elegance to the torches they bore, which at that time were 

probably 

* Tt is fomewhat fingular that in all the writings of Homer there fhould not be, that I can 

recollect, any word expreflive of flatue. Ayadwa indeed frequently occurs, but this word had 

not as yet obtained that fignification, being only ufed to mean ornamentum, obleciamentum, vide 

Steph. Thef. And that even in ages very far pofterior it did not neceffarily convey the idea 

of a ftatue, but, like our word ido/, might mean any reprefention of a God, however diftant 

from the human form, is evident from the paflage of Paufanias already quoted, where, {peaking 

of the Thefpian Cupid, he fays, Kor CDiTW coyerpce Tarerilaloy aeyos Asbos. 
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probably branches of pine, or fome other refinous tree, I do 
not conceive that the divine workman had much reafon to be 
proud of his work. But be that as it may, we are here to 

take notice that Phoeacia, the feat of thefe miracles of art, 
was, as the learned and ingenious Mr. De Goguet * has well 
proved, an ifland of Afia, where undoubtedly the arts were 
arrived at a greater degree of perfection than was known in 
European Greece. 

THESE are the very few inftances where, as far as I can 
recollect, Homer fpeaks of ftatues, which I fhould therefore 
fuppofe were, at the time of the Trojan war 4, extremely rare 

WOE. We (D) in 

* Liv, ii, cap. i. page 84, in the note. Pheeacia is ufually fuppofed to be the ifland of 
Corfu, where certainly all this magnificence could fearcely have been expected. And yet, 
even though we were to adhere to the common opinion, it may be faid that Homer in this 
inftance feems to have indulged his imagination more perhaps than in any other part of his 
writings, and to have accumulated on this favourite {pot every idea of fplendour which his 
extenfive travels had enabled him to collec throughout the more refined and fumptuous regions 
of Afia. 

+ There is yet another reafon which would induce me to fuppofe that, in the times of which 
we treat, ftatues were in effect extremely rare in Greece, and that, if any were really wrought 
there, they muft have been of the rudeft form and workmanthip, namely, the want of. proper 
tools. We are told, it is true, that Dedalus and his nephew Talus, names which however 
appear apocryphal, invented the plane, the faw, the gimlet, the {quare, the levelling plummet 
and the compafs, yet from the filence of Homer, who is apt to tell all he knows refpecting 
many of thefe infiruments, there is fome reafon to fafpect that they did not all of them exift 
even in his time. When Calypfo, whofe divine power might certainly have furnifhed her lover 
with the beft implements then in ufe, provides tools for Ulyffes, to enable him to build his 
fhip, fhe gives him nothing but a two-edged hatchet, x plane, a gimlet and a rule or {traighe 
edge ; and if the joiner or fhipwright was fo ill provided, in how much worfe a fituatiun mutt 
the fculptor have been, whofe work is fo much more delicate and difficult of execution? Such 
tools as thefe are indeed fo inadequate to the forming a human figure out of any material, that 

I fhould 



[. 26] 

in Greece; and, as one of thefe only is mentioned as an idof, 

I fhould, if I may be allowed to hazard a conjeéture, which I 

defire may be received merely as fuch, be inclined to think 

that the worfhip of any thing in the human form was yet 

novel * and unufual in that half-civilized region. It may 

indeed. 

I fhould be tempted to fuppofe that whatever idols of this kind exifted in Greece were of 

foreign workmanfhip, and had been brought thither from Afia, and particularly from Egypt. 

That in the earlier ages, long antecedent to the Trojan war, {culpture was unknown in Greece, 

has already been made probable, from the fort of idols then in ufe, and we fhall find in the 

next note the Egyptian Danaus, who probably had negleéted to bring with him any idol from his 

native country, compelled to content himfelf with confecrating, as a fymbol of Minerva, in her 

temple at Mindus, a rough block of wood. 

* I muft not however conceal that there are ancient authorities, not only for the exiftence 

of ftatues during the age of the Trojan war and even previous to it, but for fuch ftatues having 

been ufed as idols. Paufanias, Achaica, p. 531. cites a tradition, which however he only 

mentions as fuch, that the temple of Juno at Samos was built by the Argonauts, and that the 

ftatue, 76 ayadua, of that goddefs was by them tranfported thither from Argos. His own opi- 

nion however is, that this temple muft have been extremely ancient, as the image therein con- 

tained is the work of Smilis of Egina, who was contemporary with Dedalus, though lefs 

illuftrious—He then proceeds to fpeak of Dedalus the Athenian, generally accounted the moft 

ancient of ftatuaries, who executed, fays he, AyaAudla, which here muft mean carved works, 

for Minos and for his daughters, as Homer informs us in the Iliad. The paflage of Homer here 

alluded to is in the defcription of the laft compartment of the fhield-of Achilles, where the 

dance is reprefented, Lib, xviii. V- 590. The lines are as follow : 

5 
"Ev J: xogiv moresAre wepxrvles ApPuyuners 

To ixsrov, Giov mor in Kewoow évpein 

Aadaros toxnoey xarmmroxapad “Apledrn. 

This Dedalus is fuppofed to have fourifhed in the time of Hercules and Thefeus, forty years 

before the Trojan war; but modern fagacity has difcovered that the ancients were erroneous in 

afcribing ftatues to him, an error into which they have been. led by confounding this very ancient 

perfonage with Dedalus of Sicyon, who was indeed a ftatuary, but who lived many ages after 

his namefake of Athens. This affertion of the moderns again{t the ancients, and particularly 

againft Paufanias backed by Homer, whofe meaning he probably underltood, may poflibly be 
true, 
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_ indeed perhaps be matter of doubt whether, in the earlier 

{tages of fociety, the human form would not be the laft of 

all others to be worfhipped. Independency of man on man 

is the conftant and peculiar attribute of the favage ftate, and 

men would not be apt to love, ftill lefs to venerate and wor- 

fhip, thofe fellow-creatures with whom they deemed themfelves 

ona perfect equality, and from whom they were in continual 

dread of hoftility. Nor, on the other hand, would they 

chufe to confefs that they feared them; and, upon thefe prin+ 

ciples, they would no doubt wifh to annex the ideas of fupe- 

riority, love, awe and wortfhip, to any thing rather than to one 

of their own fpecies. Neither even in the fecond ftage of 

fociety, when the hordes of favages had deemed it neceflary 

in fome degree to depart from their native rights by chufing 

from among themfelves a commander, would fuch precarious 

(D2) and 

true, but is much too bold for me to rely on in corroboration of my idea. It may alfo poflibly 

be faid that the word iexnzey may fignify that Dedalus had compo/ed the dance for Ariadne, 

rather than that he had executed a reprefentation of it in carving, and confequently that he was 

rather a maitre de ballet than a carver; but as Paufanias, a tolerable judge, has evidently taken 

the word in the latter fenfe, I muft confefs myfelf decided by his opinion, and admit that 

Dedalus the Athenian made carved works. 

With regard, however, to the Juno of Samos, the poet Callimachus, as quoted by Enfebius in 
his Evangelical Preparation, fays that it was the work of Celmis,’ one of the Idzi Da&yli, who 

firft taught the ule of iron, and adds, that before his time the art of ftatuary was unknown, and 

that Juno had been previoufly reprefented by a rough plank or piece of wood, Zang, as alfo was 

the Minerva confecrated by Danaus, in the city of Mindus.—This laft circumftance I mention 

as it feryes to corroborate what I have faid in the text concerning the very ancient manner of 

reprefenting the Gods. I have there endeavoured to fhew, that the earlier idols were no other 

than ftones roughly hewn, and here we find the divinities ftill farther debafed when reprefented 

by planks or blocks of wood. 
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and limited chiefs* as yet obtain any confiderable fhare of 

refpect or reverence; until, at length,—the power of thefe chief- 

tains gradually increafing by the natural effects of continued 

command, by fuccefsful wars, and a confequent acceflion of 

fuch fubje@ts as, from having been conquered by them, -would 

be more immediately their vaflals, prompt to obey every arbi- 

trary order, efpecially againft thofe new fellow-fubjecis who 

had helped to vanquifh them,—they would become real, inde- 

pendent and abfolute monarchs; and then, but not until then, 

would begin to be confidered by thofe over whom they ruled 

as fomething more than human, and of a {pecies far fuperior to 

themfelves ; from which ftate of fociety would naturally arife 

the worfhip of man, and confequently of the human figure, 

THERE is yet another confideration which might perhaps co- 

operate to incline men, in their early ftate, to prefer even the 

worfhip of animals to that of each other. However fuperior 

the faculties of man, though uncultivated and wholly neglected, 

may be to thofe of the brute creation, fuch endowments, being 

rendered habitual to us by poffeffion and ufe, would be in a 

far lefs degree objects of our admiration than thofe inferior 

powers, which nature, through the means of inftinct, has 

allotted to brutes. It is only by reflection and philofophic 

enquiry that we come to appreciate our own fuperiority, and, 

to 

* That at the time of the fiege of Troy the regal power, both among the Greeks and Trojans, 

was extremely limited, has been fully proved by the ingenious Monfieur de Goguet, Origine 

des Loix, Seconde Partie, Article vii.—and in many other parts of his excellent work. 

, Pry 
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to a race of men incapable of either, the fagacity of a dog 

would appear more furprizing than the effects and efforts of 

their own: untutored reafon. Neither can this preference, 

however whimfical, be deemed unnaturally abfurd by us, who, 

even at this day, in the pride of our wifdom, are more apt to 

admire the tricks of a monkey than what we are in the 

hourly ufe of feeing performed by our own fpecies. The 

ufefulnefs alfo of animals would be contrafted with the mif- 

chievous and inimical qualities of man to man. The cow 

would be worfhipped for her milk ; and, in a nation addiéted 

to hunting, the primitive occupation of mankind, the dog 

would be adored as the inftrument of their favourite fport; 

and the fure means of providing food. That fagacity of {mell, 

by which he is enabled to purfue his unfeen game, would be 

deemed more ufeful, and far more admirable, than the faculty 

of reafoning to which men were habituated, and which, for 

want of improvement and exertion, would be, in effeét, little 

fuperior to inftinét, and far lefs certain in its operations, 

ANOTHER caufe may yet be added which might not have been 

wholly inoperative :—Even in an age of the grofleft ignorance 

fome men mutt have exifted fuperior in intelleé@ to their fellows. 

Thefe comparative philofophers, on whom the regulation of 

national religion would naturally devolve, either from fome 

remaining trace of tradition, or from the fuperior ftrength of 

their own underftanding, would have been apt to frame idols 

to be adored rather as typical reprefentations of thofe divine 

qualities, which even favages could not fail to attribute to the 

fupreme being, than as real Gods to be perfonally worfhipped ; 

and 
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and for this purpofe they would probably have preferred animals 

to men, not only as lefs adverfe to the prejudices of their 

countrymen, but as better adapted to exprefs thofe attributes 

of which they were meant to be emblems. Such beafts as 

were peculiarly poffefled of certain qualities to the exclufion 

of others would naturally be chofen in preference to man, in 

whom, though in a lefs ftriking degree, all thofe qualities were 

united. Thus the wifdom of the deity would be figured by 

the fox or the ferpent, his omnipotent might by the lion or 

tiger, and his beneficence by the cow or the fheep. And 

indeed we may perceive how inadequate the human figure 

was ultimately found to reprefent the attributes of the divine 

nature by the neceffity under which the barbarous nations 

laboured, and ftill labour, of making monfters of their human 

idols; nay, even in the moft enlightened times of idolatry, and 

among the moft ingenious and polifhed people, it was found 

neceflary to affociate and conneé animals with the figures of 

their Gods in order to make out their fymbolical meaning *: 

And thus we have the eagle of Jupiter, the peacock of Juno, 

the owl of Minerva, and the wolf of Mars. 

Sucu are the caufes which may be fuppofed to have been fa- 

vourable to the precedency of animal worfhip; while, on the 

other hand, thofe flavifh ideas, on which the adoration of our 

fellow 

* Since in matters fo profoundly obfcure as thofe of which we now treat every poflible guefs 
is allowable, perhaps I may be permitted to hazard a conjeéture that thefe affociated animals 

might have been the original forms under which the powers of the refpective Gods, with whom 
they are invariably connedted, had been worfhipped previoufly to their having been endued with the 

human figure. 
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fellow creatures was originally founded, and which would render 

the tranfition eafy of worfhipping that being when dead, to 

whom, while alive, men had been accuftomed to proftrate them- 

felves, could not, as we have already mentioned, exift in the earlier 

{tage even of monarchy ; neither would gratitude, the fecond 

probable inducement, as yet operate, fince the principal objects. 

of that gratitude, the invention of ufeful arts, and even the infti- 

tution of beneficial laws, muft neceflarily have ‘been the refult 

of time and experience, and cannot be fuppofed to have taken 

place until fome confiderable time after communities had been 

formed. The feale then of idolatry would probably be thus 

graduated .—-When the traces of original revelation had been 

confufed and well nigh obliterated, nothing remaining but the 

univerfal traditionary belief in fomething fupreme to which 

homage was due, and mankind, ceafing to adore one invifible 

God, had begun to feek for deities among his creatures, the 

firft objects of adoration would undoubtedly be the great and. 

glorious phenomena of nature, and firft of all the Sun, 

that with furpaffing glory crown’d 

Looks from his fole dominion, like the God 

Of this new world. 

His dazzling light, beyond the capacity of the human organ, 

would be admired with aftonifhment, his genial heat would 

be felt with grateful acknowledgment, and his benign influ- 

ence on the vegetable world would fpeedily be underftood 

and acknowledged even by favages. The awful majefty of 

the 
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the Moon, by whofe mild fplendour nature is relieved from 

the comfortlefs and unferviceable gloom of night, would next 

attract the admiration of man, which would be gradually ex- 

tended through the reft of the heavenly orbs; neither can we 

be furprifed that thefe high placed objects, feated, as it would 

feem, to be adored, within our ken indeed, but far beyond 

the reach of our infpection, fhould firft attra the admiration 

and confequent worfhip of the infant world, when we reflect 

how ‘fhort a time has elapfed fince mankind have ceafed uni- 

verfally to concur in allowing them a fuperior and controlling 

influence over human affairs. * Animal worfhip, for the rea- 

fons already affigned, and becaufe the inconftancy of our nature, 

unfieadied by revelation, would prompt us to wifh for change 

even in our Gods, would probably be the next in fucceflion, 

and laft of all man would bow down to man. 

Tuat fuch has been the actual progrefs of idolatry we have 

reafon to believe frem the lights, faint and uncertain as they are, 

which hiftory throws upon this obfcure fubjeét. That the fun 

and moon and ftars were the original objects of adoration in the 

moft 

- 

* Sanconiatho feems to fuppofe that plants, for the deification of which the Egyptians long 
afterwards became infamous, were objects of worfhip in the earlieft age. “ But thefe firft men, 

“© (fays he) confecrated the plants fhooting out of the earth, and judged them Gods, and 

«* worlhipped them, upon whom they themfelves lived, and all their pofterity, and all before 

“ them ; to thefe they made meat and drink offerings.” Tran/lation by Cumberland, page 7. 

By thefe firfl men he means men in the earlieft times, probably during his ten firft gene- 

rations. If there ever was a time when men lived etitirely upon vegetables, thefe, as their 

only aliment, might, on account of their utility, have been deified ; and, if fuch cuftom ever 

exifted, it mutt probably have been in the world’s infancy. 
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moft remote ages among the very ancient Chaldeans and Egyp- 

tians appears to be a fact well fupported by hiftorical proof; 

and how very early this primitive fuperftition gave place to the 

worfhip of animals among the laft mentioned people, we know 

from the moft uncontrovertible evidence, being informed, by 

facred authority, that the Ifraelites, in imitation undoubtedly 

of thofe mafters from whom they had been lately emancipated, . 

erected in the wildernefs, not a reprefentation of the fun, nor 

yet a human idol, but a golden calf. 

Ecypr indeed, where, as Cicero tells us, “ *Omne feré genus 

“ beftiarum confecraverunt,” feems to have been the original 

and copious fource of this fpecies of idolatry, which ftrange 

propenfity, in a people exclufively celebrated for their wifdom, 

has been, both by ancient and modern writers, generally, 

though perhaps unjuftly, afcribed to the pre-eminent and 

boundlefs fuperftition of the Egyptians. I fay, perbaps unjuflly, 

fince the fuppofition appears to me by no means improbable 

that it may have taken its rife rather in the peculiar genius 

PEF of 

* De Natura Deorum, lib. iii. cap. xv. tom. 2. Edit. Oliv. 

Virc. ZEnn. viii. Omnigenumque Deum monftra, et latrator Anubis. 

Juvenat, Sat. xv. Quis nefcit, Volufi Bithynice, qualia demens 

/Egyptus portenta colat ? Crocodilon adorat 

Pars hec, illa pavet faturam ferpentibus Ibin. 

Ib. O Sanétas Gentes ! quibus hzc nafcuntur in hortis 

Numina—— 



i ed 

of that people, extremely addicted, as we well know, to emblem 

and fymbolical reprefentation, than, as is commonly thought, 

in the prepofterous and unaccountable defire of multiplying 

their gods under the moft humiliating and degrading forms; 

which conjecture, if it fhould be allowed any weight, will, in 

fome meafure, free us from the difficulty under which we 

labour of being compelled to fuppofe that the moft enlightened 

nation of all antiquity was alfo the moft abfurdly fuperttitious. 

The concealment of truth under appofite emblems was a favou- 

rite and fafhionable wifdom of the remote ages, and from a 

marked fuperiority in this fcience Egypt had perhaps princi- 

pally obtained the univerfal character of wife, fo that poflibly 

the very practice, which appears to us the refult of folly, may 

in effet have been derived from what, in thofe times, was 

denominated fuperior wifdom. 

At what precife period the human form began to be wor- 

fhipped is no where, that I know of, afcertained; but I can- 

not avoid thinking that this fpecies of idol, though of high 

antiquity, is of later date than animal reprefentations*. Many 

Egyptian deities, it is true, have come down to us in the 

human 

* Idolatry appears indeed to have adopted the human figure by degrees, fince in very early 

times, and among fome of the earlieft nations, we find idols compounded of man and animal. 

Thus Dagon, a fupreme goddefs among the Philiftines, is fuppofed to have been formed like 
our idea of mermaids, half woman, half fifh. The Egyptian Sphinx is alfo of this kind, 

woman and lion. But the moft whimfical compofition is that of the Canopus, woman and jug. 



f 33 9 

human fhape; but, as the fame deities have alfo been repre- 

fented under the figure of animals, I fhould be apt to give 

thefe the priority, as well for the reafons already mentioned, as 

becaufe, in effeét, the idols of this kind ufually bear evident 

marks of fuperior antiquity. Thus Ofiris and Ifis are fome- 

times reprefented as a man and woman, but they are Mo 

reprefented as two fnakes intertwifted *, which latter I fhould 

[Be] be 

* Such at leaft is the interpretation I give to a very ancient and curious baffo relievo in my 

poffefion. It is of green porphyry, and was brought by me from Egypt. There are on the 

heads of the fnakes,. ornaments which differ from each other, and are proper to the divinities 

they reprefent. That in times early indeed the fupreme God among the Egyptians was repre- 

fented by a ferpent we learn from Sanchoniatho, who tells us, page 14 of Cumberland’s tranfla- 

tion, « that the God called by the Phcenicians the good Demon, "Ayabodaipwy, is named by 

«¢ the Egyptians Kneph, and they draw him as a dragon or ferpent, but put on him a hawk’s 

« head.” Offris is alfo often found in a human figure with the head of a hawk, whofe fharp- 

fightednefs and rapid flight were meant to indicate the fun, which was undoubtedly reprefented 

by this god, as the moon was by his wife and fifter Tfis. Probably alfo the hawk’s head 

might have been given to him as fupreme among the Gods, in imitation of the Kneph above 

mentioned, and for the fame reafon he might have been figured by the ferpent. Thefe two 

principal deities among the Egyptians may pofibly ferye in fome degree to illuftrate that gra- 

duation of idolatry wnich I have fuppofed. Ofiris and Ifis, though in procefs of time they 

came to be taken for almoft all the divinities, were originally no other than the fun and the 

moon, which luminaries were probably firft worfhipped in their real fubftances, until by degrees 

they began to be reprefented by animals fignificant of their qualities. Half-human montfters 

next took place; and Jaft of all human figures, decorated, or rather explained, by various 

emblems. ; 

Apis, which was probably meant for the fymbol of cultivation, ftill retained his animal 

fhape, though he alfo was, in more modern times, modelled according to the noyel fafhicn, 

being in fome inftances figured with a human head. 

Anubis alfo, who was probably at firft reprefented by a dog, in allufion to the dog-ftar, the 

propitious precurfor of the Nile’s increafe, gradually grew into the form of a man, with the 

head of that animal. 

The baffo relievo, mentioned in the beginning of this note, will, I think, ferve to explain a 
very 
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be tempted to fuppofe the original idols, while the former 

were probably the fruit of Grecian conqueft, and confe- 

quently not more ancient than the time of the Ptolemies, under 

whofe empire Egypt is known to have received a tincture of 

Grecian manners and tafte, which however fhe mixed with 

her own; and indeed I have never yet feen any image of this 

fort in which, through the Egyptian ftyle, the Grecian fculp- 

ture was not eafy to be diftinguifhed. 

But I ought to afk pardon of my reader for this long 

digreffion of conjectural argument, which I have been induced 

to hazard from the hope of rendering more probable the 

affertion of Herodotus, that the figures of the Gods, as 

worfhipped in his time, were firft invented by Hefiod and 

Homer. 

Ir my interpretation be allowed any weight, this moft 

ancient and venerable of prophane hiftorians may be refcued 

from the imputation of falfe opinion and abfurdity, his 

fenfe being no more than that Hefiod and Homer were 

the firft among the Grecians who reduced the genealogy 

of the Gods to a complete and regular fyftem, who gave 

to them certain firnames which they did not poflefs before 

the time of thefe poets, who diftinguifhed their tutelary func- 

tions, 

very ob{cure, and yery doubtfully explained marble, giyen us by Montfaucon, tom, ii. part. ii. 

page 70. 

a 
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tions, and appropriated to each of them a peculiar mode of 

worfhip and of facrifice, and who invented or gave rife to the 

particular forms under which they have ever fince been repre- 

fented. And indeed Herodotus appears to have purpofely ex- 

plained himfelf, refpeGting thofe opinions which he withes to 

be confidered as his own, at the conclufion of the paflage 

now under confideration, where, without controverting the rela- 

tions of the priefts, (whofe facred authority in matters of remote 

antiquity where religion is concerned, he feems by his filence 

implicitly to admit,) he feparates and diftinguifhes his own 

fentiments from their traditions :—‘ The firft things (fays he) 

“ the priefts of Dodona told me, but the latter, refpecting 

“ Hefiod and Homer, I myfelf affert.” That is, the priefts of 

Dodona are they who gave me the account of this very early 

ftate of religion, and informed me that the names firft given 

to the Gods were received by the Pelafgi from Egypt, and by 

the Greeks from them; but refpecting what I have faid of 

the very imperfect and fcanty knowledge of the ancients in 

theology, and with regard to my affertion that Hefiod and 

Homer gave firnames to the Gods, and were the authors and 

founders of our prefent improved fyftem, that I declare, as my 

own opinion, which | think myfelf capable of forming, and 

authorized to give, as the time of thofe bards, in comparifon 

with the remote ages, is not very far diftant from my own. 

Ir would feem alfo, from the words of Herodotus, that the 

hiftorian afcribed fomewhat more, and of much greater impor- 

tance, to Hefiod and Homer than the inventions exprefsly de- 

tailed 
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tailed in the paflage relating to them. “ But from whence 

“* (fays he) each of the Gods had his exiftence, or whether 

“ they have all been from eternity, or under what forms, 

“* are matters unknown until yefterday, as I may fay; for 

“ Hefiod and Homer, who lived four hundred years before me, 

“ and no more, &c.” From this we may not unreafonably 

infer that Herodotus attributes to the bards in queftion, not 

only the mere theogony, Ceremonial worfhip, firnames, fun¢tions 

and figures of the Gods, but the inveftigation and elucidation 

of that great and effential point in divinity, whether their 

exiftence had been from all eternity; a queftion indeed of the 

highefb importance, efpecially in a religion where the received 

opinion limited the exiftence of the Gods, by afligning to each 

of them fathers and mothers, but which I do not recollect to 

have been difcuffed or elucidated in any writings of thefe 

bards that have come down to us, though I doubt not that 

fuch elucidation may by inference be drawn from fundry 

paflages in thefe poems. May we however allow ourfelves to 

fuppofe that our hiftorian had feen fome philofophical poems 

of Hefiod or Homer wherein this great fubject was treated, 

but which are now buried in oblivion? The faé&, though 

unlikely, is by no means impoflible, as many of their works 

are known to have «been loft, and the bare poffibility that 

fuch treatifes may have exifted is a matter of much curio- 

fity. 

THESE imperfeét and loofe hints I have thrown out! merely 

to fhew that the opinion of Herodotus may be reconciled to 

the 

i 
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the truth ; and furely, if that fhould be poffible, it is far better 

to endeavour fuch reconcilement, than boldly to controvert, or 

peremptorily to contradict, the affertions of this moft refpectable 

and moft ancient hiftorian, or to pretend more knowledge of 

Grecian antiquity in the prefent age than was pofleffed by 

a learned “sreck, who wrote four hundred years only after 

Homer, and whofe antiquity is fo remote that he ventures 

to account the xra of this bard but of yefterday—péyp: ov mpanu 
\ 

TE Kos yes. 

AnD now having drawn to a conclufion the more imme- 

diate fubject of this eflay, I fhall take leave to advert to a 

relative point, from the difcuffion of which I have hitherto 

abftained, left the thread of my difcourfe fhould have been 

thereby interrupted and confufed. The opinion of Herodotus, 

that all thofe poets who were faid to have exifted’ before 

Hefiod and Homer, were in effect pofterior to their time, has 

brought down upon him a torrent of abufive contradiction. 

Certain it is that there are great authorities againft him; but 

then it is as certain that, fince in a queftion of this fort 

fuperior, antiquity, may be fuppofed to include fuperior know- 

lenge, none of thofe authors, upon whofe authority he is con: 

tradicted, can in this refpect be put in competition with him. 

Paufanias, in many parts of his work, mentions the names of 

feveral poets who lived before Hefiod and Homer, one of 

whom he fuppofes to have been prior even to Orpheus— 

Cap. xvii. page 762, Avmos de Org, &c.—* The Lycian Olen, 

“ who compofed among the Greeks the moft ancient hymns.— 

Bue 
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“ But after Olen, Pamphus and Orpheus made verfes.” This 
laft famous poet, Orpheus *, is faid to have written in the time 
of Hercules, and confequently forty years, at leatt, before the 

Trojan war. Diogenes Laertius, in his Procemium, page 3, 

has thefe words—idov you Tolpat pay ’ADnvaioig yeyov, Mouceios, Troopet 

G2 OnGasos Aives, &c. “ Mufeus was confpicuous among the 

“ Athenians, Linus among the Thebans, and the former, fon 

of Eumolpus, is faid to have firft treated in poetry the 

“ genealogy of the Gods, and of the fphere. He is reported 
cc 

ee 

alfo to have faid that all things fprang from one, and into 

* that one would be refolved. He is thought to have died in 

“ the time of Phalaris.” 

INNUMERABLE other fuch authorities might be produced, 

which are certainly of confiderable weight, though not abfo- 

lutely conclufive againft the opinion of Herodotus, who, from 

the 

% Some moderns, relying on the authority of Ariftotle as quoted by Cicero, have gone far 

beyond Herodotus refpecting Orpheus, pofitively denying, not, like our hiftorian, that he was 

prior to Homer, but that any fuch man ever exifted. The words of Cicero, De Natura Deo- 

rum, Lib. i. Cap. 38, page 429, are ‘* Orpheum poetam docet Ariftoteles nunquam fuiffe, et 

“© hoc Orphicum carmen Pythagorei ferunt cujufdam fuiffe Cercopis.”” The treatife of 

Ariftotle here alluded to is loft, but that philofopher probably meant no more than that 

the Orphic verfes attributed to this ancient fage were not wtitten by him, or, perhaps, 

that Orpheus never was a poet, in either of which fenfes Ariftotle feems to coincide with 

the opinion of Herodotus. The collection which has come down to our times is certainly 

of very high antiquity, and, excepting fome interpolations inferted by the pious zeal of the 

early Chriftians, probably exifted in the time of Herodotus, whofe judgment, refpedting 

the priority of Homer, may be fuppofed to have been founded on a critical examination of 
thefe very poems. Indeed it feems to be the generally received opinion that, however 

ancient the Orphic collection may be, it is, in effe&t, a very ancient forgery.— For a full 

and learned account of Orpheus, vide Cudworth’s Intellectual Syitem, page 294, &c. 



Le ee ee eee eee 

a a 

oar] 

the very early age in which he lived, may be fuppofed to 

have been better able to detect the forgery of the works at- 

tributed to thefe fuppofed ancient poets, or, allowing the com- 

pofitions to be genuine, more accurately to afcertain their 

precife degree of antiquity, than thofe writers who lived long 

after his time. 

Bur, however it may operate againft me and my favourite 

writer, I muft not conceal a proof, feemingly of a much more 

decifive nature, which is produced by the ingenious author of 

the Enquiry into the Life and Writings of Homer, page 100, 

where Herodotus is brought forward to difprove his own afler- 

tion, and flatly to contradict himfelf. The hiftorian, in that 

very book, Euterpe, page 113, where he gives his opinion con- 

cerning the priority of Hefiod and Homer to all fuch bards 

as were faid to have lived before them, fpeaking of the word 

Ocean, thus expreffes himfelf, “Opnpov Je, 1 Twa Tw TpoTEpoy syEvo- 

pevev Tlom]ay, Joxew To evo evporle es Ty Tlomow ecevexceo do ; Which 

words Blackwall thus tranflates:—* Homer, I believe, o7 some 

“ of the pocts who lived before him, having invented the word, 

“ jnferted it into their poetry.” The paflage however may be 

otherwife tranflated, as it indeed is in moft of the verfions I 

have feen; and the words, 4 twa twv mporepoy yevoperwy Toimav, 

may mean no more than, or fome one of the ancient poets; OY, 

as we commonly exprefs ourfelves, fome one of the more ancient 

poets. And furely, where a paflage is capable of two meanings, 

that which may tend to involve the author in a feeming con- 

tradiction ought feduloufly to be avoided. But, not to infift 

VoL. V. [F ] upon 
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upon this, and fuppofing the interpretation of Blackwall to be 

the true one, may it not be faid that Herodotus here gives 

no opinion of his own, but merely fpeaks according to that 

which was generally received, and which, even where he after- 

ward contradicts it, he allows to have been the generally 

adopted idea. An author may, without inconfiftency, mention 

a popular ftory or belief, which may poflibly be true, but to 

which he gives no great credit, without combating it at the 

time ; and yet, when the courfe of his argument leads him to 

a ferious inveftigation of the fa@, he may give his opinion in 

contradiction to fuch popular belief, the fubfequent paflage 

thus ftanding in fome fort as an illuftration of the former. 

Homer, fays he, or fome prior poet, invented the word ocean— 

but, in my opinion, there were ‘no poets prior to Homer, 

therefore Homer muft have invented iz. Befides we may obferve 

-that Herodotus never pofitively afferts that there were no ante- 

rior poets, but only tells us that fuch is his opinion—vc]epov, 

euor ye doxeav, evevorjo rovjav; and therefore may, without incurring 

the cenfure of inconfiftency, previoufly to his declaring his 

fentiment on the point, mention an idea, which may fpoffbly 

be well founded, though, according to his judgment, it be 

erroneous. 

Tuer is-yet another authority produced, which, if it were 

clear of objection, would indeed put the matter out of all 

difpute—no lefs than that of Homer himfelf, who, as inter- 

preted by fome, in his defcription of the fhield of Achilles, 

Jfeems to make his young mufician fing of Linus. Doctor Gillies, 

who, 
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who, in his Hiftory ef Greece, has warmly, adopted the fa- 

fhionable opinion concerning Herodotus, and whofe learned 

work will ferve throughout to exemplify what I have taken 

the liberty to fuggeft, refpeCting the fuperiority of modern 

adepts in the knowledge of antiquity over the ancients them- 

felves, feems however rather too peremptory in his affertion, 

page 184, note 4, “ that the iguorance of Herodotus, and of 

“« his contemporaries, concerning the hiftory of their ancient 

“ bards, is clearly proved from the paflage of Homer above 

“ mentioned, and from another paflage, which he quotes from 

“ the Odyfley, refpecting Melampus.” The lines, which are 

fappofed to allude to Linus, are as follow: 

Tolow 2 ev pecooms Taig opmryys Auyeln 

Tpecspov iDcepiCe* Aivov O Uso xaAov cede 

Aca ]aAey pun. 

Lib. xviii. page 193, verfe 570. 

But in the meaning of this paflage commentators effentially 

differ, fome tranflating that the boy fung the fong of Linus, 

while others, no lefs names than Didymus, Euftathius, Madame 

Dacier, Boivin and Clarke, take Alvey to fignify the ftrings of the 

inftrument, which, fay the old commentators, were at that time 

made of flax, thofe of gut having been difpleafing to the 

Gods. So that, according to this interpretation, which feems 

by far the more natural, the lines will mean no more than 

that, in the midft of thefe a boy played fweetly on a forill harp, 

and fung TO THE FAIR STRING with a tender voice. 

[LF 2°] Ir 
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Ir muft not however be concealed that Paufanias, a great 

authority, favours the former interpretation, vide Bceotica, 

page 766. But the authority of Herodotus, who, as he probably 

had read Homer, would furely never have hazarded his afler- 

tion had he fuppofed that the bard himfelf had mentioned a 

poet previous to his time, is, in a difputed paflage, till greater 

than that of Paufanias. I wonder the Doctor did not chufe 

to quote Herodotus againft himfelf, who, in his fecond book, 

page 140, mentions a fong fung by the Egyptians, which, 

though they term it Maneros, is in effect the fame with that 

which the Greeks call ZLimuvs. But the fong of Linus,* which 

was probably no other than a lamentation for the death of that 

perfonage,- may have exifted and been fung in the days of 

Herodotus both in Egypt and in Greece, and yet Linus, the 

fubje& of that fong, may not have lived before the time of 

Homer. 

Bur even though we thould follow Paufanias in his inter- 

pretation, ftill I muft affert that the iguorance of Herodotus 

would not be thereby proved, fince that elegant traveller moft 

certainly mentions Linus as a mufician, and by no means as 

a poet; an evident proof, by the way, that, though the two 

vocations 

* The Awos among the Greeks was a dirge or fong of Jamentation, but I do not think it 

at all clear that the death of Linus was therein commemorated and lamented. Perhaps this 

fpecies of mufic was fuppofed to have been invented by Linus, and may have taken its name from 

him, This earlieft of muficians is faid by fome to have been flain by his father Apollo for 

teaching the ufe of gut inflead of flaxen ftrings, while others report that his brains were knocked 
eut with his own lyre by Hercules, the rufticity of whofe musical performance he had derided. 
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vocations were ufually united, they were notwithftanding fome- 

times feparated even in the earlieft times, and long before their 

formal feparation at the re-eftablifhment of the Pythian games 

in the year before Chrift 590. Paufanias, in the paflage al- 

luded to, has thefe words—Exy & ovle 6 Apvguscpou Aivos, cule 6 

Toulou yevoleevog Uoepov, emolnruy’ 4 nok romberia és rods tsreites ovx nrbe— 

But neither Linus, the fon of Amphimarus, nor the latter, who lived 

afterwards, made verfes; or, tf they made any, none of them have 

come down to after ages. And this is the conclufion of the 

fame paragraph, where the interpretation of Homer’s verfes 

fuppofed to refpeét Linus is given. Indeed in this very chap- 

ter, not many lines before, the vocation of Linus as a mufi- 

cian, who had acquired his fame by his fkill in that fcience, 

is exprefsly pointed out—peylonvy d& trav EQ éavfou, xo doo mT polepow 

eyerdvfo, AdCor dokav ext Movovy—Beeotica, Cap. xix. page 766. 

Hence it appears that Herodotus, where he mentions the 

lamentation for Linus as fung by the Egyptians, and Paufanias 

alfo, fpeak of him as a mufician, and not as a poet; and con- 

fequently that neither Herodotus contradiéts himfelf, nor does . 

the teftimony of Homer, fuppofing the interpretation of Pau- 

fanias to be the true one, in any degree combat the opinion 

of Herodotus that there were no foets among the Greeks more 

ancient than Homer. That Linus may in effect have poflefled 

this difputed priority is a prefumption fupported by many 

{trong circumftances; but neither Homer, nor Herodotus in 

contradiction to himfelf, nor Paufanias, can be brought to 

prove it. 

WITH 
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Wirn refpect to Melampus, he is indeed mentioned in the 

asth book of the Odyfley, verfe 225; but I cannot fee how 

it appears from that paflage that he was a poet. The name 

of this very ancient perfonage is mentioned upon the follow- 

ing occafion:—Theoclymenus, having, killed one of his own 

tribe, and being purfued as a murderer, conjures Telemachus 

to fave him from the impending danger by receiving him 

on board his fhip. This Theoclymenus was a foothfayer, 

Mavic, and was, as the poet informs us, by a long genealogy, 

lineally defcended from Melampus ; of whom, however, nothing 

is faid which can convey the flighteft hint refpeGing his 

profeflion. The hiftory of this ancient fage is well known— 

Bayle, article Melampus, gives a full account of every thing 

that has been faid of him by ancient writers. He, as well 

as his defcendant, was a foothfayer or prophet, and a great 

phyfician, in which laft character he is principally illuftrious ; 

but no writer of antiquity gives the moft remote hint of his 

having been a poet. The phyficians of the early ages ‘were 

ufually foothfayers ; their vocation was accounted holy; and 

religious ceremonies, or exorcifms, went hand in hand with 

the practice of medicine. Virgil, in his third Georgic, men- 

tions this Melampus, but certainly not as a bard: 

Peston ad «feeilere aap ilth 

Phylirides Chiron, Amathzontufque Melampus. 
ess. a 

tn 
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Ir feems indeed to be fuppofed by many that every pro- 

feflional man of remote antiquity, who is recorded with dif- 

tinction 
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tinction by the ancient authors, muft of courfe have been a 

bard, upon this plaufible aflumption, that, in the diftant ages, 

whoever taught muft neceflarily have taught in verfe. That 

this, however, was not the opinion of Paufanias is clearly evi- 

dent from the paflage already quoted relating to Linus, who, 

as he informs us, wrofe no verfes; and though he adds that, 

if ke did write any they are not come down to us, his bare fup- 

pofition, that be had written none, fufficiently proves that this 

ancient and judicious writer did not deem the characters even 

of mufician and bard by any means infeparable; and, if any 

profeffions could have been deemed neceflarily fo, it muft 

certainly have been thofe. 

Anp here I will conclude this long, and, I fear, tedious 

eflay, with a repetition of my teftimony in favour of Hero- 

dotus, namely, that through the whole courfe of my Eaftern 

travels I have ever found him a faithful guide; a teftimony 

which I am happy to find. corroborated, and, in my _ opinion,, 

confirmed, by the much more extenfive and certain experience 

of one, whom, ina point of this nature, I fhould almoft deem 

an infallible judge—my ever lamented friend, Robert Wood, 

whofe fagacity and erudition could only be equalled by his 

diligence and candour. In his Effay on the original Genius of. 

Homer, page 184, he coincides with me in the following decifive> 

words :—“ Not that I would encourage that diffidence in Hero-. 

* dotus, which has been already carried too far. Were I to. 

“ give my opinion of him in this refpect, having followed him 

“through moft of the countries which he has vifited, I 

‘© would. 
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“ would fay, that he is a writer of veracity in his defcrip- 

“ tions of what he faw, but of credulity in his relations of 

“© what he heard. 

Suc is the judgment of the moft competent of critics, 

whofe comment upon his author was not the refult of clofet 

inveftigation, but of ocular examination into the facts reported 

—Such is the judgment of a learned and diligent enquirer, 

who followed the fteps of Herodotus through almoft all his 

travels, and had every ~poffible opportunity of detecting his 

errors, and contradicting his falfifications. Yet even in this 

character of our author, which good fenfe, experience and can- 

dour have dictated, there is {till fomething which may perhaps 

be allowed to bear rather too hard upon the venerable father 

of hiftory. The credulity of Herodotus is a fault which his 

moft fanguine favourers have generally imputed to him ; and 

yet even this may perhaps be palliated, when we candidly 

confider the ftate of the times in which he lived. Egypt was 

in thofe days efteemed the feat of polifh, and the fountain of 

fcience—Greece, not long fince emerged frota ignorance, had 

from thence received her philofophy, her religion, her Gods ; 

and confequently the Egyptian priefts, in whom exclufively 

refided all the knowledge of that fcientific region, would by 

the Grecians be held in the higheft veneration; in religious 

matters efpecially they would be thought to poffefs a patri- 

archal authority; their relations and opinions would obtain 

implicit credit, and almoft be confidered as articles of faith. 

Herodotus was a traveller for inftruction, and had journeyed 

into 
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into thofe parts from whence alone, according to the received 

opinion, it could be gathered; and from’ whence _ his predecef- 

fors had imported into their native land all the knowledge it 

then poffeffed. Can any thing then be more natural, or indeed 

more. neceflary, than that, in reciting his hiftory to his coun- 

trymen aflembled at the Olympic games, he fhould fully and 

even indifcriminately inform them of all he had heard in a 

country’ by them deemed the mother of fcience, and more 

efpecially from that clafs of men whom they efteemed as 

oracles ? 

Yer even here he acted with caution. His own good fenfe 

got the better even of the credulity of his age, and we accord- 

ingly find in many parts of his work hints thrown out, 

which fufficiently evince that he himfelf did not thoroughly, 

believe all thofe faéts and opinions which he thought himfelf 

bound to relate. In his fecond book, page 161-2, after having 

related fome wonderful ftories concerning Rampfinitus, one of 

which he plainly tells us he does not believe—iua wey ov wile, he 

concludes his narration with the following words :—Too: ev 

vw Um “Avyurtiwy Aeyowevoirs yparba orew Ta Tomiie mibowe eof enor 

de Tape rau) Tov doyoy Umroxesost,, oT Ta AEyomevce Ur exac]ov axon 

ypaeu—* Thefe things however which, the Egyptians relate 

dee every man think credible according as he likes ; for my | 

“ part through | my whole difcourfe I have determined to 

“ write whatever has been told me.” Nay in his feventh book, 

page 574, he goes ftill farther, and makes, the following pro- 

Vout. V. [G] ~ teftation 
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teftation—Eyo de opelAw Atyew Tae Acyoueva, meberbos ye poy ov 

Toavlamars OPeAw. xas poor TOUlo TO emos Exe es walla Tov Aoyov—— 

“ But it is my duty to relate the things which are told me, 

“ though I am not bound to believe them all; and let what 

“ T now fay be eftablifhed through the whole courfe of my 

“ hiftory.” 

Tuus far have I ventured to effay my weak endeavours 

towards the vindication of an author by whofe guidance and 

inftruction my travels have been rendered delightful and pro- 

fitable, and by whom, | muft again repeat it, I, have never 

been deceived; neither let me be accufed of prefumption or 

of arrogance in having thus attempted to controvert the opi- 

nions of thofe, who, from their acknowledged fuperiority both 

in erudition and capacity, are fo much more competent judges 

than I can pretend to be, when I affure my brethren of the 

Academy, to whofe partiality, rather than to their judgment, 

this flight effay is fubmitted, that’ my juft and too well! 

founded timidity would’ have yielded to no motive lefs pow- 

erful than the ardent, and, I truft, not unwarrantable defire; 

of contributing towards that important and’ univerfal benefit, 

hiftoric certainty, by endeavouring to redeem from fufpicion 

a writer upon. whofe credit our knowledge of antiquity, and 

of remote hiftory, almoft wholly depends, and without whofe 

aid and information the darker ages would be plunged into 

tenfold obfcurity. The certainty- of Hiftoric relatron is of the 

higheft importance to mankind—hiftory is the fchool of man- 

ners, 
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ners. All bounteous Heaven, while it wifely denies us the 

. knowledge of futurity, becaufe fuch knowledge would but tend 

to increafe and aggravate the miferies and dangers of our 

lives, has beneficently granted to us the recollection of things 

paft, a faculty, which the habit of poffeffion alone could pre- 

vent our acknowledging to be as wonderful as that of prefcience, 

and which is effentially neceflary to the regulation of all our 

actions, and confequently to our happinefs both now and here- 

after. But as the fhortnefs of our abode in this brief and 

temporary manfion might render nugatory the benefits of this 

falutary gift, the fame all-bountiful providence has fent hiftory 

to our aid, by the intervention of which our experience is 

lengthened backwards into the moft remote ages, and even to 

the beginning of time! Tet us then refpect as we ought this 

facred fource of all our wifdom, and, while we candidly exa- 

mine into the probability of hiftoric narration, be cautious of 

prefuming too much upon our own fagacity ; never, but with 

the utmoft circumfpection and humble diffidence, daring to 

contradi&t thofe ancient guides, by whom alone our fteps can 

be conducted through the mifty labyrinth of antiquity, and 

more efpecially the venerable parent of that fcience, which, by 

recording the obfervation of all ages, has put into our poffef- 

fion the whole feries of progreflive improvement, and the 

accumulated wifdom of the world, even from its infancy, and 

without which our boafted noon of knowledge muft necef- 

farily have been but a dawn. 

% 

[G2] 
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An ACCOUNT of the GAME of CHESS, as played by the 

CHINESE, ix 2 LETTER from EYLES IRWIN, Ej; 
to the Right Honourable the EARL of CHARLEMONT, 
Prefident of the Royal Irifh Academy. 

My Lorp, 

] CONSIDER no apology neceffary for this intrufion on the: Read Nov: 

public fituation in which your talents and reputation have 2 fase 

placed you. Whatever tends to the acceflion of knowledge, 

or the illuftration of antiquity, cannot prove unacceptable to 

your Lordfhip, when adding a mite to the Tranfactions of the 

Academy which is diftinguifhed by your fuperintendence.. 

Why I have addreffed a fubject of this nature to the Irith. 

Academy, when there is a fociety exifting who feems to have 

a title 
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a title to it from its name—or why the firft offering of 

my refearches fhould proceed from the remote empire of 

Ghina, are, I truft, queftions that are not neceflary for me 

to refolve. If a patriot wifh to promote the fpirit of invefti- 

gation in my country, by the exertion of my mean abilities, 

be not denied me, I am. indifferent tg cenfyre or. praife on 
this occafion. 

I. myst premife to your Lordfhip, that, during a long. refi- 
dence in the Eaft Indies, where the game of Chefs is generally 

fuppofed to have originated, I had often heard of its exiftence 

in China, though on a different footing, as well in refpe@ 

to the powers of the King, as to the afpect of the field of 

battle. The Bramins, who excel in this game, and with 

whom I ufed frequently to play for improvement, had a tra- 

dition of this nature, which is a further argument in behalf of 

what I am about to advance. But, with all my enqui- 

ries from perfons who had been there, and from the pub- 

lications, relative to China, I could never obtain any con- 

firmation, of the game. being even known in the. country, 

except that Chambers, in his Dictionary, mentions it to be: 

the favourite paftime of the ladies, but quotes no authority 

for. the affertion. 

Some unlooked-for circumftances in the courfe of the laft 

year at length brought me to the quarter, which I had once 

wifhed, but never expected, to vifit. 1 need not fay, that 

among 
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among other objects of curiofity, I was eager to afcertain thé 

reality of the Bramins ftory. And if the difficulty of aequiring 

information here, not more from the want of interpréters, 

than the jealoufy of the government, were not well known 

in Europe, I fhould be afhamed to tell your Lordfhip that I 

defpaired of fuccefs for fome time. A young Mandarin, how- 

ever, of the profeflion of arms, having. an inquifitive turn, was 

my frequent. vifitor; and; what no queftions ¢ould have drawn 

from him, the accidental fight of am Englith-chefs-board effefted. 

He told. me, that the Chinefe: had a game of the famé nature; 

and, on his fpecifying a difference in the’ pieces and board, D 

perceived, with joy, that I had difcovered the defideratum: of 

which ] had been. fo long! in fearch. The very next day my 

Mandarin. brought me the board and equipage; and I found, 

that the. Bramins. were neither miftaken touching, the’ board, 

which has a river in the middle to divide the contending 

parties, nor in» the powers of the King, who’ is: entrenched 

in a fort, and moves: only ih: that {pace}; in’ every direétion) 

But, what I did not before hear, nor do I believe is) known 

out of this country,: there are: two pieces, whofe movements 

are diftinét, from: any im the Indian: or European game. The 

Mandarin, which: anfwers! to: our bifhop;. in: his’ {tation’ and 

fidelong: courfe,, cannot, through age, crofs the river ;. and ai 

rocket-boy, ftill ufed in the Indian: armies, who: is ftationed: 

between the lines of each party, acts literally with the motion 

of the rocket, by vaulting over a man, and taking his adver- 

fary at the other end of the board. Except that the King has 

his 
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his two fons to fupport him, inftead of a Queen, the game, 

in other refpects, is like ours; as will appear in the plan of 

the board and pieces I have the honour to enclofe, together 

with direGtions to place the men and play the game. 

As the young man who had difcovered this to me’ was of 

a-communicative and obliging difpofition, and was at this time 

purfuing his ftudies in the college of Canton, I requefted the 

favour of him to confult fuch ancient books as might give 

fome infight into the period of the introduction of Chefs into 

China; to confirm, if poflible, the idea that ftruck me of its 

having originated here. The acknowledged antiquity of this 

empire, the unchangeable ftate of her cuftoms' and manners, 

beyond that of any other nation in the world; and more 

efpecially the fimplicity of the game‘ itfelf, when compared to 

its compafs “and variety in other parts, appeared to give a 

colour to: my belief. . That I was not difappointed in the event, 

In have no doubt will be allowed, on the perufal of the tran- 

flation of a manufcript extraét, which my friend Tinqua 

brought me, in compliance with my defire ; and which, accom- 

panied. by the Chinefe manufcript, goes under cover to your 

Lordfhip. As the Mandarin folemnly affured me that he took ~ 

it from: the work quoted, and the tranflation has been as 

accurately made as poflible, I have no hefitation to deliver the 

papers as authentic. 

In 
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In the purfuit of one curiofity I flatter myfelf that | 
have {tumbled by accident on another, and have gone fome 

length to reftore to the Chinefe the invention of gun- 

powder, fo long difputed with them by the Europeans ; 

but which the evidence on their chefs-board, in the aétion 

of the rocket, feems to eftablifh beyond a doubt. The 

inftitution of the game is likewife difcovered to form the 

principal zra in the Chinefe hiftory; fince, by the conqueft 

of Shenfi, the kingdom was firft connected in its prefent 

‘form, and the. monarch aflumed the title of Emperor, as 

may be feen in the extract whith I have obtained from theif 

annals. 

From thefe premifes I have therefore ventured to «make 

the following inferences:—That the game of Chefs is pro- 

bably of Chinefe origin. ‘That the confined fituation and 

powers of the King, refembling thofe of a monarch in the 

earlier parts of the world, countenance this fuppofition ; and 

that, as it travelled weftward, and defcended to later times, 

the fovereign prerogative extended itfelf, until it became unli- 

mited, as in our ftate of the game. That the agency of the 

Princes, in lieu of the Queen, befpeaks forcibly the nature of 

the Chinefe cuftoms, which exclude females from all power 

or influence whatever; which Princes, in its paflage through 

Perfia, were changed into.a fingle Vizier, or minifter of ftate, 

with the enlarged portion of delegated authority that exifts 

there; inftead of whom, the European nations, with their ufual 

Vor. V. ; [ H] gallantry, 
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gallantry, adopted a Queen on their board*, That the river 

between the parties is expreflive of the general face of this 

country, where a battle could hardly be fought without en- 

countering an interruption of this kind, which the foldier was 

here taught to overcome; but that, on the introdudtion of the 

game into Perfia, the board changed with the dry nature of 

the region, and the conteft was decided on terra firma. And 

laftly, that in no account of the origin of Chefs, that I have 

read, has the tale been fo characteriftic or confiftent as that 

which I have the honour to offer to the Irifh Academy. 

With the Indians, it was défigned by a Bramin to cure the 

melancholy of the daughter of a Rajah. With the Perfians, 

my memory does not aflift me to trace the fable; though, if 

it were more to the purpofe, I think I fhould have retained 

it. But, with the Chinefe, it was invented by an experienced 

foldier, on the principles of war. Not to difpel love-fick ‘va- 

pours, or inftruét a female in a feience that could neither 

benefit nor inform her; but to quiet the murmurs of a 

difcontented foldiery ; to employ their vacant hours in leflons 

on the military art, and to cherifh the fpirit of conqueft in 

the bofom of winter quarters. Its age is traced by them on 

record 

® That on the acquifition of fo ftrong a piece as the Vizier, the Pad were 

fuppreffed, this as poffefling powers unintelligible, at that time, to other nations; 

and three pawns added, in confequence, to make up the number of men; and that 

as difcipline improved, the lines, which are ftraggling on the Chinefe board, might 

have been clofed on ours. 
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record near two centuries before the Chriftian xra; and among 

the numerous claims for this noble invention, that of the. 

Chinefe, who call it, by way of diftinétion, Chong Ke, or 

The Royal Game, appears alone to be indifputable. 

I have the honour to remain, 

MY LORD, 

Your Lordfhip’s obedient, 

Humble fervant, 

EYLES IRWIN 

Canton, 

14th March 1793. 

(PEE 27) ! Tran/flation 



Tranflation- of an Extract from the Coneum, or Chinefe Annals, 

refpetting the Invention of the Game of Chefs, delivered to me by 

Tingua, a Soldier, Mandarimw of the Province of Fokien. 

THREE hundred! and feventy-nine years after the time of 

Confucius, or one thoufand nine hundred and fixty-five years 

ago, Hung Cochuy King of) Kiangnan, fent an expedition into 

the Shenfi country, under the command of a Mandarin, called 

Hanfing, to: conquer- it, After one fuccefsful campaign, the 

foldiers were put into winter quarters; where, finding the 

weather much colder than what they had been accuftomed 

to, and being alfo deprived of their wives and families, the 

army, in general, became impatient of their fituation, and 

clamorous to return home. MHanfing, upon this, revolved in 

his mind the bad confequences of complying with their 

wifhes. The neceflity of foothing his troops, and reconciling 

them to their pofition, appeared urgent, in order to finifh his 

operations in the enfuing year. He was a man of genius, 

as well as a good foldier; and having contemplated fome time 

on: the. fubjeé&t, he invented the game of Chefs, as well for 

an amufement to his men in their vacant hours, as to in- 

flame their military ardour, the game being wholly founded 

on 
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on the principles of war. The ftratagem fucceeded to his 

with. The foldiery were delighted with the game; and forgot, 

in their daily contefts for victory, the inconveniencies of their 

poft. In the {pring the general took the field again; and, in 

a few months, added the rich country of Shenfi to the king- 

dom of Kiangnan, by the defeat and capture of its King, Chou- 

payuen *, a famous warrior among the Chinefe. On this 

conqueft Hung Cochu affumed the title of Emperor, and 

Choupayuen. put an end to his own life in defpair. 

* The fame romantic tales are circulated of the prowefs of Choupayuen as of 

our celebrated Guy Earl. of -Warwick. 

a 
nm 

Explanation of the Pofition, Powers and Moves of the Pieces on the 

 Ghinefe, Chefs Board, or Chong Ke ( Royal-Game_). 

AS>there are: nine pieces inftead of eight, to occupy the 

rear rank, they ftand on the lines between, and not within, 

the fquares. The game is confequently played on the lines. 

Tue King, or Chong, (tandg:in the middle, line of this row. 

His moves: refemble: thofe of our King, but are confined to 

the fortrefs marked: out: for him. 
THE 
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THE two Princes, or Sou, ftand on each fide of him, and 

have equal powers and ‘limits, i 

The Mandarins, or Tchong, anfwer to our Bifhops, and have 

the fame moves, except that they Carnot crofs the water or 

white {pace in the middle of the board to annoy the enemy, 

but ftand on the defenfive. 
* 

Tue Knights, or rather Horfes, called Maa, ftand and move 

like ours in every refpect. 

Tue War-chariots, or Tché, refemble our Rooks or Caftles. 

THE Rocket-boys, or Pao, are pieces whofe motions and 

_ powers were unknown to us. They act with the direction of 

a‘rocket, and can take none of their adverfary’s men that 

have not a piece or pawn intervening. To defend your men 

fiom this attack it is neceflary to open the line between, 

either to take off the check on the King, or to fave a man 

from being captured by the Pad. Their operation is, other- 

wife, like that of the Rook. ‘Their ftations are marked between 

the Pieces and Pawns. 

Tue five Pawns, or Ping, make up the number of the men 

equal to that of our board. Inftead of taking fideways, like 

ours, they havé the Rook’s motion, except that it is limited to 

one ftep, and is not retrograde. Another important point, 

in 
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in which the Ping differs from ours, is that they continue 

in {tatu quo, after reaching their adverfary’s head quarters. 

It will appear, however, that the Chinefe pieces far exceed the 

proportion of ours; which occafions the whole force of the 

conteft to fall on them, and thereby precludes the beauty 

and variety of our game, when reduced to a ftruggle between 

the Pawns, who are capable of the higheft promotion, and 

often change the fortune of the day. ‘The pofts of the Ping 

are marked in front, 

EYLES IRWIN. 
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SINCE THE PUBLICATION OF THE SECOND VOLUME OF THEIR TRANSACTIONS, 1789. 

Brevis, clara, facilis ac jucunda non folum Arabicam lin- 

guam fed etiam hodiernam Perficam cui tota feré Arabica 

intermixta eft, addifcendi Methodus, ab Antonio Vieyra. Pre- 
fented by the Author. 

A Brafs Ring, and Specimens of Stalactite and Spar. Pre- 

fented by Ralph Oufley, Efq; 

Four Silver Coins. Prefented by William Paterfon, M. D. 

Some Specimens of Italian Foffils, with a Catalogue. Pre- 
_ fented by the Rev. Charles O’Connor. 

Ancient Irifh Military Weapons, and other Brafs Implements. 
Prefented by the Rev. Mervyn Archdall, A. M. 

A Stone perforated, containing Shell Fifh. Prefented by James 

Kearney, Efq; 

Tas Aweiedos BiGAcw Ta IB. Aneidis P. Virgilii Maronis Libri XII. 

Greco Carmine Heroico Exprefli Notifque perpetuis [lluftrati 

Studio ac Labore Eugenii de Bulgaris. Tomus Primus Continens 

Libros i.—iv. Prefented by the Princefs de Dafchkaw. 

Tay Dewpymov Te A Bia Georgicorum Libri iv. eodem Audtore. 
Prefented by the Princefs de Dafchkaw. 

The Antiquities of Ireland, by the Rev. Edward Ledwich, 

LL.B. Prefented by the Author. , 
VoL. V. ay An 
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An antique Spur and Bit. Prefented by the Right Honourable 
the Earl of Charlemont. 

The Works of Hugo Grotius. Prefented by Robert Per- 
eeval, M. D. 

Medical Manufcripts of Doctor Nihel. Prefented by James 
T. Wilkinfon, Efq; , 

A Coin of Queen Boadicea, and Manufcripts of the Rev. 
Doétor Raymond relative to Ireland. Prefented by —— En- 
raght, Efq; 

An ancient Wind Inftrument of Wood, fuppofed to be a Trum- 

pet. Prefented by the Right Honourable Lord Vifcount Dillon. 

Stones and Foffils, and an elaftic Stone, from Brazil. Pre- 

fented by Edward Roche, Efq; 

Specimens of Copper Ore. Prefented by James T. Wilkin- 

fon, Efq; 

An ancient Sepulchral Urn. Prefented by Major General 

Charles Vallancey. 

Originals and Copies of Irifh Manufcripts. Prefented by the 

fame. 

The Third Volume of the Tranfactions of the London Medical 

Society. Prefented by the sage 

An Effay on Strizolobium, by William Chamberlayne, Efq; 
Prefented by the Author. 

The Ninth Volume of the Tranfactions of the Etrufcan Aca- 

demy of Cortona. Prefented by the Academy. 
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An TIrifh Coin of Queen Elizabeth. Prefented by Major 

General Charles Vallancey. 

Treatife on Elementary Air, by Doétor Kelfo. Prefented by 

the Author. 

The Fifth Volume of the Tranfactions of the Royal Society of 

Upfal. Prefented by the Society. 

A Drawing of a Chinefe Chefs Board on Silk, accompanied 

with a Memoir, by Eyles Irwin, Efq; 

Sketches on Hebrew and Egyptian Antiquities, by the Rev. 

John Walth. Prefented by the Author. 

Liber Lecanus. Prefented by the Irifh College at Paris. 

Eflay on Englifh Biblical Tranflations, by the Lord Bifhop of 

Waterford. Prefented by the Author. 

A large Map of the County of Clare, by Henry Pelham, Efq; 

Prefented by the Author. 

Four Silver Coins. Prefented by the Marquis of Buckingham. 

LeG@tures on Mufcular Motion, by Doctor Blane. Prefented 

by the Author. 

Thoughts on a Syftem of National Education, by Anthony 

King, Efq; Prefented by the Author. 

A Cabinet of Woods, the aed of Spanifh America. Pre- 

fented by Hugh Skeys, Efq; 

Four Silver and two Brafs Coins. | Prefented by John Brown- 

rigg, Efq; Governa. 



inde Oe 

Governa della Tofcana fotto il Regno di fua Maefta il Ré 

Leopoldo II. ii tom. Prefented by Jofeph Cooper Walker, Efq; 

Inftituzioni di Mathematica, tom. iii. Prefented by the fame. 

Del Moto e dell’ Equilibrio de Corpi. Prefented by the fame. 

An hundred Pounds, to be divided into Prominin, and ad- 

judged by the Academy. Prefented by a Friend of Ireland. ’ 

One thoufand Pounds Englifh, and his Library. Bequeathed 

by the late Timothy Cunningham, Efq; of Gray’s Inn. 

Sixty-five fine Engravings of Englifh and other Antiquities, ‘ 

with Defcriptions of fome of them, Prefented by the fame. 

An African Bird called an Egrett, fhot near the Harbour of 

Cork. Prefented by Thomas Daunt, Efq; 

A Colle&tion of Volcanic Specimens, and other Foffils, from 

Italy. Prefented by the Rev. George Graydon, LL.B. 

Saggio di Lithologia Vefuviana, by the Cavaliere Giufeppe 
Gioeni. Prefented by the Author. 
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