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ON THE MEASURE

and would therefore ufe the fame meafure with that employed in
buildings. 1t appears then that this’ foot was ufed in fuperficial
meafurement ; and Vitruyjus, who derives his meafures from the
proportions of the huma; y, which he afflumes as a ftandard,
makes no difference between the foot ufed in the conftruétion
of buildings, and that employed in the menfuration of diftances on
the road. The author of the Treatife de Menfuris® fays farther,
that the aneafures taken from the proportions of the human body
are thofe “ qua ad viatores feu ad curfores pertinent.”

We may then, I think, fairly conclude, that the Romans ufed
one fout meafure only, and that the Coflutian foot was the
Roman foot for all purpofes.

Dr. Murdoch fpeaks twice of the pes monetalis of Athens,
for which he feems to cite Greaves, who is fo far from regard-
ing it as an Attic meafure, that he calls it the pes monetalis*, or
Romanus.

Dr. Murdoch again fays, that the proportion of the pes mone-
talis to the Englifh foot is as 19 to 20; and adds, that the term
monetalis is to be found in Hyginus. It is certainly mentioned
twice by that author; but it refers in both places to the Roman,
and not to the Aftic foot.

The word monetalis is of Roman*, not of Greek extraion, and

¥ Rei Agrariz Scriptores, Goefii, p. 320,  Cicero de Divinatione.
# On the Roman foot. TheRomans, being in want of money at the
* Mémra i "Hen waps 'Paumio. Phav, Lexic.  time of the war with Pyrrhus, invoked the
Vocem ab ade Junonis ex arce extitiffe, afliftance of Juna ; whoe replied, in anfwer to
quociren Junonem illam appellatam Monetam,  their applications, that if the war which they
carried
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deriveg from an cpithet of Juno, in whofe temple the money was
coined. The pes monetalis, or rather its fubdivifions, feem to
have been the flandard for meafuring the diameter of the filver
coin; and it appears from Vitruvius®, and others, that there was
much conne&ion between the Greek and Roman meuafures and
the Greek and Roman money. The pes monetz is mentioned
frequently by the writers of the middle ages, and is defined from
one of thefe by Du (lange, to be “ meta monetariis preeferipta in
¢ cudendis nummis, quam omnino obfervare tenentur.” Prom this
hint, I examined feveral very fair Roman coins®, both aurci and

carried on was jufl, money fhould not be
wanting. The Romans then, alter gaining
what they withed, pnid divine honours to Juno
Aloncta, or the Adviler; and decreed, that the
moncy fhould be coined in her temple. Suid.
Lexic. Vox Mémrea.

b Ex eo etiam videntur civitates Grzcorum
fecifle, uti quemadmodum cuwitus eft fex pal-
morum, ita in drachmis quoque, eo numero
uterentur. Tllz enim mreos fignatus, uti afles
ex ®quo fex, quos obolos appellant; quadran-
tefque obolotum, quae alii dichalca, nonnulli
trichalea dicunt, pro digitis viginti quatuor
conftituere.

Palmus autem habet quatvor digitos, ita
efficitur, uti habeat pes fexdecim digitos, et
totidem affes aereos denarius, Vitruv, lib. iii.
f‘dP. )

As the denarius contained fixteen afles, fo
the foot contained fixteen digitos, And as
the affis was divided into twelve uncias, fo
likewife the foot was divided into twelve un-
cias; and therefore the dodrans is ufed by
Frontinus, and the femiuncia and Sicilicus
by Pliny, for proportionable parts of the Ro-
man foot, as the fame are ufed by other claifi-
cal authors for propertionable parts of the Ro-
man affis or uncia, Greaves of the Roman foot.

¢ The length of the digitus, or fixteenth
part of the Roman foot, is, according to Mr
Greaves, ‘72525 decimal parts of an inch;
but as fo many figures denote fractional parts
too minute to be afcertained by adtual mea-
furement, I have ufed the three firfl figures
only; and the reader will*femark ,in the table
annexcd, how nearly the diameter of the bead-
ed circle flamped upon the Roman coin ac-
cords with Mr. Greaves's calculation of the
extent of the digitus. Some iiregularity
takes place; but this may be imputed, either
to the inaccuracy of the worlimen, or perhayps,
in fome degree, to the inequality of force in
the blows of the hammer, with which the an-
cient money was ftruck : but the coincidence
of this part of the impreflion with the digitus
in the confular coins, and thofe of the higher
empire, renders it more than probable that this
meafure Was intended to be the ftandard of
the dimenfions of the die. The coins referred
to were feleéted "om wmronfiderable number,
for the fairnefs of the impreffion, and the
clearnefs with which the beaded® circle was
marked out. The meafmrements were taken
with a pair of fine hair-compafles, and a brafs
fiale of inches and decimal parts, made for
this purpofe by Mr. Troughtoun,

u Talble
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denarii, and found the beaded circle imprefled on them to -cvincide
very nearly with Mr. Greaves’s proportion of the digitus.

Dr. Murdoch himfelf cannot difcover the length of the Roman
itinerary foot, as he calls it, from gny of his calculations. In
the eftimation of the diftance between Bologna and Modena, he
computes the Roman foot at one-fixty-fourth, or a quarter of a
digit, leffs than the Englith : in reckoning the diftance between
London and Verulam, he makes it to be one-thirty-fecond, or half
a digit, lefs ; which differs very little’ from the proportion afligned
by Mr. Greaves.

Again, he computes the Koman itinerary foot to be to the
Englith as forty-five to forty-four, or onc-forty-fourth part greater.
Such confufion arifes from unauthorifed fuppofifions. The Roman
itinerary footgas diftinguithed from the common Roman foot, is
to me as vifionary as the pes monetalis of Athens.

Tuable of the dimenfions of the beaded circle on the circumference of fewiral Roman Coins,

Diameter of the Diameter of the

Gold Coins, {headed circle in deci Silver Coins. |beaded circle m deci-
mals of an nch, mals of an inch
Velfpafian 1 Claudius 693
Trajan 74 Domitian 725
Trajan 725 Domitian .70
Hadrian J4 Domitian .69
Reverfe 738 Domitian 1
- Trajan 1
Silver Coins. T'rajan 71
Hadrian 71
Confular 698 Hadrian .708
Confular 25 Marc. Aurelius 23
Confular 28 Alex, Severus .73 bad Glver
Divi filius 725 Gordian -7% 5 bad filver
Diyus Augufius 725 Philippus -82 bad filver

4 967 : 1000 :; 31 : $%.005.

Having
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Having thus, I hope; fettled the length of the Roman. 1t re-Proporcn

between

mains to {peak of the Greek foot, and the propor:tion which thefe e Crek

dand the
Romjan

bear to one another. foot
¥

This is computed by Greaves to be in the ratio of 25 to 24, the
Greck foot exceeding the Roman in that proportion, which is the
fame within a very minute fractional part with that of 1007.2¢° to
967 ; and this proportion has been adopted by Arbuthnot, and
indeed, with an almoft imperceptible difference, by Dr. Reinhold
Forfter.

how difco-
verable

Our knowledge of this proportion is deduced from

1. The difference of number between the Greek and the Roman
feet, faid to be centained in the ftadium, there being 600 Greek
feet, as we have already feen, and 625 Roman feet, which, if we
{uppofe the ftadium to be of an equal length in both computations,
makes the Greck foot to be longer than the Roman, in the ratio
of 25 to 24.

2. The paflfage of Polybius cited by Strabo, and mentioned
above, which feems to give the fame proportion.

3. The proportion of the Phileterian foot, which is defcribed
to be 1> part of a ftadium, and appears to have been thc Greek
foot, and was, as Salmafius‘ lays it down, . part longer than the
Roman foot, or pes monetalis.

€ 35 : 24! 1007.20 : 966.9984. Grzcus et Philzterius, Rumano, five miactali,
{ Sic vigefima quarta parte major erat pes Salmaf. Plin. Exercitat,
U2 4. From
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4. From the defcription of the Ptolemaic foot, given by Hy-
ginus ®, which appears to be the fame with the Greek, and was
balf an inch Jonger than the pes monetalis, or as 25 to 24.

5. From the meafures of ancient buildings, now remaining.
¢ Mr. Stuart,” as we are told by the editor of the two laft volumes
of the Antiquities of Athens, “ appears to have taken very great
“ pains to difcover the true length of the Greek foot, from’ dif-
“ ferent meafures of the temple of Minerva Parthenon; which, from
“ its name Hecatompedon, was fuppofed to contain a meafure of
“ an hundred feet, in fome confpicuous part of the building.”

The difference of the foot, and the proportion it bears to Englith
meafure, taken from various parts of the building, are as fol-
lows.

TABLE 1.

ENGLISH MEASURE.
I. Length of the upper ftep in front of the temple gives for  Inchess,  Dec. parts.

one Greek foot . . . . Vow v 12. 139
d1. From outfide to outfide of the a.ngular oolumns & Ty A 13, 095
1I1. From oenter to center of the front colamns . . 12, 0928
1V. Froni the Roman foot, by meafure of the obehﬁ: of
Sefoftris . . W oR OO W ¥ & & a w 12, 11551
V. Length of the a.rch:trme 5 B s BT 12, ob25
VI. From length of the third fep in voI . pﬂg. b oW Tz, 137
Average of the whole , . . o v s 12, 10697
Average of Nos, I 1L IIL 'V, VI. ST 12.  oBo8

t Przeteea pes corum qui Ptolemaicus ap- ciam, Hyginus de Limitibus conflituendis,
pellggyr habet monetalem pedem ot fernun-

TARLE
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TABLE IIL

Suppofe the Englith foot tobeas . . . . .  1000.
The Greek foot, according to Greaves, is . . . 1007.29
According to No. I. in the other table . . . . 1011.591
AccordingtoNo. 1I. . . . ¢ . . . . . . 1008,
According to No. I1]. « + o« .« . 1007.68
According to No. IV. . . . 100y.6
AccordingtoNo. V. . . . . . . . . . 100521
AccordingtoNo. VI. . . . . . . . . . 1011.48
Average of Mr. Stuart’s calculations . . . . . 1008.915
Proportion of Greek foot to Roman . . . . . 25:23.0614
Length of Greck Olympic ftadium, according Eng feet.  Dec parts.

to Mr, Stuart’s calculation of the foot . . 6os. 341

The near coincidence of thefe calculations with thofe of Mr.
Greaves is a firong prefumption of the corre@nefs of both,
and Proygs how much thofe have been deceived who have at-
tempted to reduce the Greek foot to lefs than two-thirds of the
Englith. But of this more hereafter.

Mr. Rennel, in his work entitled «“ The Geographical Syfiem of Mr Ren
*“ Herodotus,” mentions the Olympic ftadium of Goo feet, but comsclsie
alledges, that, “ there is no teftimony of the application of tlllS:t;f;i:;u
“ ftadium to itinerary purpofes. On tke contrary, every portion
“ of diftance, as well throughouwt Herodotus's hittory, as the
“ writings of other Greeks, appears, on a retéPefice to the ground
“« itfelf, to be meafured by a ftade of a much fhorter ftandard,
“ moft of them rifing above that of Xenophon, which is of 7350
“ to a degree, but falling below that of Strabo, which is of 700.”

To
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To Mr. Rennel’s affertion, that there is no teftimony of the
application of the Olympic ftadium to itinerary purpofes by Hero-
dotus, 1t may be replied, that there is as much tefimony as could
be expected. It is deferibed as a fuperficial meafure by that
writer, and its parts or fubdivifions particularifed, and this but a
tew lines after he had fpecified the extent of the lake Moeeris,
which he eftimates at 3600 fladia,:or 450 miles, in circamference,
a fpace which Mr. Rennel will furely allow to be fufficient to be
accounted an itinerary computation. Now Ierodotus never de-
fcribes any other ftadium, or gives any reafon to think, that the
one ufed in computing the extent of the lake Meris was of a dif-
ferent length from the one defcribed juit after. It is worth re-
marking, that Herodotus, at the beginning of the fame book, tells
us, ¢ that thofe who have but a fmall portion of land, meafure it
“ by the épyuia, or fathom; thofe who have more, meafure it by the
¢ ftadium ; thofe who have much, by the parafanga; and thofe who
‘ pofiefs countries of great extent, by the fchaenus ; the former of
“ the two laft-mentioned meafures confifting of 30, and the latter
“ of 60, ftadia.” Now the sgyvia is mentioned as the next divifion
to the ftadium in both thefe places, and of courfe we have reafon
to think that the fame ftadium was meant in both:

In order to prove that Herodotus meant to exprefs a ftadium

ween ia_finaller than the Olympic, Mr. Rennel takes the diftance between

Pifa and Athens, which, he fays, ¢ ought, if the numbers be not
“ corrupted, to be accounted decifive.” This diftance was, ac-
cording to Heréiut=s] fifteen fladia thort of 1500, or 1485 ftadia ;
and this, he fays, agreed nearly with the one between Heliopolis
in Egypt, and the fea. ‘ The dire& diftance,” Mr. Rennel fays,
is, “ in D’Anville’s map of Greece, 105 Greek miles.” I have

that
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that map now before me, and this diftance meafures upon it ggo
Olympic ftadia, or 123 Greek miles and 3. 1f we add to this %, or
15 miles and i, for the winding of the road, it will make up 139
miles and 4, equal to 1114 ftadia of 600 Lo a degrce. Say then,
®1114 : 600 :: 1485 : 709.8, or almoft 800 to a degree.,

Let us now fee what the number of ftadia to a degree would
be by Mr. Rennel's own numbers: *118. x 8, = 044 : 600 : :
1485 : 043.856, both calculations very diflerent from that of Mr.
Rennel.

But the road which we may prefume was ufually travelled is
as follows :

From Pifa to Copinth .......... 570

2 Corin Megara ...... .. 2 Olympic fladia, according
From i lcgara 50} to D'Anville’s map.
From Megara to Athens ........ 229

Dire& diftance from Pifa to Athens 10-19'

Add #, or 131 ftadia, for winding of the road, and the numbers
will be 1180 ftadia. Say then 1180 : 600 : : 1485 : 755.08, a
number not very different from the one afligned by Mr. Rennel,
but not deducible from thofe calculations which he has fpe-
cified.

b 6oo Olympic fadia are reckoned equal " This is the numbep gffigned by Mr. Ren-
to a degree, on Mr., D'Anville's map of nel, with the addition of § for winding of the

Greece, road.
*he

I57
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The dittance, according to Mr. Rochette’s map of Grecce, ftands

thus:
From Pifa to Corinth . ...ovvernnnn... 63
From Corinth to Megara ............... 2 F}Englifh miles
Trom Megara to Athens ................ 26
Diftance from Pifa to Athens ........... 116

Add '% or 144 miles, for winding of the road 14.5

——

130.5

Say theg, 130.5 : 1485 : : 60.5 : 700.86 for the number of ftadia

in adegrec.

fomwe  But whatever dependence Mr. Rennel may place on this calcu-

tween” " lation, he owns that the account given by Paufanias, of the dif-

and Spana, tance from Olympia to Sparta, leads to a diffcrent conclufion, and
gives a ftadium of no mmore than 707 to a degree. Paufanias efii-
mates this diftance at 660" ftadia ; and Mr. Rennel fays, “ that on
“ the map this diftance is 50 Greek miles, or 56 by the road,
“ giving a rate of 707 to a degree. The Theodofian Table has 61
 mille paflus only, equal to about 49 Greek miles by the road.”

The diftance between Olympia and Sparta is, according to Mr.
D’Anville’s map, 500 ftadif, or 624 Greek miles, equal to 57.23
Englith miles, which laf is nearly the diftance laid down in Mr.
Rochette’s' map. If we add to this ¢ for winding, it will make

* 'O}eﬁrﬂ g is Aavidelpors i 'Ohopgias Jd  Edit. Kiihn,
irdpar sakmr 10 » Asksduipon pitem s sadieg ) This is the fame with the one in Stuart’s
i&8Bd w1 ¥ itaxocius. Paufan. lib. vi, p.492.  Antiquitics of Athens.
up
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up 5621 ftadia, or 70 Greck miles, or nearly 642 Englith miles.
Say thefi, (4.326 : 660 : : 69.5 : 713.09, which is not far from
Mr. Rennel’s conclufion, though not founded on his calcula-
tions.

Let us now fee how the account will ftand, according to lus
own computation. 51.28 Engl. m. = 56 Greck m. : b60 : : 69.5 :
817.22; very diflerent from Mr. Rennel’s calculation Jf 707 to
a degree.

As to what Mr. Rennel fays refpeding the diftance being by
the Theodofian or Peutingerian Tables 61 m. v. I anfwer, that 1
have thefe now before me, in Bertus’s edition of Ptolemy’s
Geography, and find that there are two roads put down from
Olympia to Laccedamon, one the more dire& by Mclena, the
other following for a confiderable part of it the fea-coaft.  The
more dire@ road has the diftances marked on it no farther than
from Olympia to Mclena, which laft place is fet down as 12 miles
from Olympu, which, by Mr. D’Amille’s map, appears to be
nearly the true diftance ; but no further {pecifications are to be
found for the remainder of the way.

The road by the coaft is as follows; with the diftances as
marked in the tables, and thofe meatired in a flraight hne in
Mr. D’Anville’s map of Creece.

From

153
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Peuungerian Table. D'Anville's map.
From Olympia to Samaco . . . . 15 M. P, 17 M. P,

I'rom Samaco to Cyparifia . . . . 24 18
From CypariffatoPylus . . . . . 15 14
From Pylus to Methone . . . . . 30 19
From Methone to Afine . . . . . 12 11
From AfinctoMeflene . . . . . 30 28
From Meflene to Lacededion . . . 30 30
156 Total. 137
Add }, or 17 M. p. to Mr. D'Anville e T B x B & G ¥

154 Total,

The agreement between modern and ancient computation is
here very remarkable ; but I fufpe& that the road, to which Pau-
fanias alludes, was more circuitous than the common allowance of

will account for.

Let us now examine fome of the diftances of which we may

be fuppofed to have more accurate accounts, and which Hero-
rom che  dotus himfelf is faid to have meafured. He fays, that the length
gwenty of the Bofporus is 120 ftadia. According to the large map of the
Herodotus s . . . .
of the Propontis, it meafures 16™ Englith miles ; and, according to Mr.
engt — & " ¥ )
e Bofpo- Arrow{mith’s chart, 13° = 15 Englith miles. If we take the me-
fus . .

dium of thefe two computations, we may fay, 15,5 : 120 : : 69.5 :

538 nearly.

We know not indeed the points between which Herodotus
formed his mehiiations ; but they could not be far from thofe

™ Rochetie’s map makes it to be 155 Englith miles,
here
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here fixed on ; and this inftance would argue, that Herodotus ufed
a ftadium confiderably greater than cven the Olympic. Again,

Herodotus fays, that the Propontis is 1400 fladia in length ; but ofme pe

by the large map it meafures, including the Bofporus, which™

Herodotus fays belongs to it, 142.5 Englith miles. Say then,

142.5 : 1400 : : 69.5 : 683 nearly, a ftrange difproportion betw cen
two diftances fo nearly connedted.

mitls

The fame writer eftimates the length of the Hellefpont at 400 of e 1ia-

fiadia ; but it meafures, from Gallipoli to the opening into the
Agean fea, no more than 38 Englifh miles, or about 331 Olympic
ftadia ; though it winds fo much, that Herodotus’s calculation of
the courfe of the Strait may be nearly juft, and indicates, that he
meafured on this occafion by the Olympic ftadium. DBut the truth
is, that the meafurements of Ierodotus are in general fo inaccu-
rate, or fo corrupted, as not to be depended on, and cannot be re-
garded as a foundation on which any ttandard meafure can be
eftablithed, and fully juitify the obfervation of Dr. Blair", that
“ nothing is more common than to find a confufion of numbers in
“ the diftances given us by ancient authors.”

Mr. Rennel obferves truly on the diftance between Pifa and
Athens, as laid down by Herodotus, that the diftance from Helio-
polis ° to the fea, which Herodotus defcribes as equal to the other,
is not in reality more than 8o Greek milcs.

Let us then apply to Xenophon, who, as he travelled himfclf,

» Hift, of Geography. Strabo acknowledges ® From Heliopolis to T'anis is 8o Greek
the fame inaccuracy, ob yep iuohoysives wepi F  miles by D'Anville's map, or 73; miles by
dasnudrer. Strab lib. iv. pag. 178. Faden's map. 180z,

X 2 the

letpont,
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the diflances, which he defcribes in Afia Minor, may afford more
tatistactory information. Mr. Rennel tells us, that < Xenophon's
¢ ordivary march was 150 ftadia daily, which both he and Hero-
“ dotus accounts to be equal to five parafangas.” Tle proper
way, I apprehend, of computing the march of Xenophon’s army,
is to take that part of it where they marched over ground with
which they were acquainted ; not where they were harafled and
purfued by the enemy. 1 would therefore feleét the account of
their march from Sardis to Babylon, a {pace where the diftances
were meafured, and more to be depended on than thofe which
occurred when they were traverfing backwards and forwards
deferts, and other difficult and dangerous paths, with which they
were totally unacquainted.

March of Xenopbon, with the Greek Auxiliaries.

Parafan- Davs Stadia, according
gas. Journey. to D'Anville.

From Sardis to the Meander . . . . 22 3 475
From the Mwander to Colofea . . . . 8 1 200
From Colofea to Celene . . . . . 20 3 475
From Celena to Pelte . . . . . . 10 2 250
From Peltz to the Market of the Cramians 12 2

From the Market of the Cramians to Cayftrus 30 3 600
From Cayftrus to Thymbrium . . . io 2 250
From Thymbrium to Tconium . . . 20 3 675
From Iconium to Tyana . . . . . 25 4 1275
From Tyana to Tarfus” . . . . . . 254 535
I'rom Tarflus ;qﬂ{_’}::grus w B B F B 10 2

From Pharus to Pyramus ¢ . . . . 5 1 350
Frorw Pyramus to Iffus . . . . . . 15 2 300 -
From Iflus to the Gates of Cilicia . . 5 T 125
From the Gates of Cilicia to Myriandrus 5 I 150
From Myriandrusto Calus . . . . 20 4 600

From
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Paralun- Days Stadia, according
£is, Journey, to IAnville

From Calus to Daradax . , . . . 30 5 475
From Daradax to Thapfacus . . . . 15 3 " g20
From Thapflacus 1o Araxes . . . . . 50 9
From Araxcs throngh Arabia . . . 35 5
From Corfotee to Pyle . . . . . . 4o 13
Through Babylonia . . . . . . |, 12 3

474 70 7065

Now 471 divided by 706 gives 6.2368, or almott fir parafangas
and a quarter, for a day’s journcy, not five, as Mr. Rennel fays.
Again, 6.2368 multiplied by 30 gives 187.104 fladia for a day’s
march, which, if we count by Olympic ftadia, is equal to 21.34
Englifh miles. This meafure of a day’s march differs much from
the computation of Mr. Rennel, who affigns 15 miles only ; but it
is more agreeable to the accounts we have from antiquity of fuch
military movements. But more of this prefently.

The fourth column in the foregoing table marks the dittances
between the flages mentioned in Xenophon, meafured from the
fcale of Olympic ftadia annexed to Mr. D’Anville’s map of Afia
Minor. It is continued only from Sardis to Thapfacus, as the
limits of the map did not afford an opportunity of purfuing it
farther. The diftance between every ftage mentioned by Xeno-
phon is not fet down, as the feveral ftages are not all marked in
the map ; but this makes little or no difference in the whole dif-
tance; and the coincidence of the numbers {pecjfied by Xenophon
with thofe in I)’Anville’s map, is very remarkable, The diftance
between Sardis and Thapfacus was, according to Xenopﬁnn, 287
parafangas ; which, reckoning 30 ftadia to a parafanga, amounts
to 8610 ftadia. According to Mr. D’Anville’s map, the fum of the

direct
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direct diftances between each ftage amounts to 7665 Olympic
fladia. If we add to this +, or 958 ftadia, for winding of the road,
the comparativc account will ftand thus.

Diflance from Sardis to Thapfacus.

According to D’Anville's

map . . . . 7665
Add ¢ . . . . ., 958} Olympic

fadia.

8623
Difference from Xenophon 13 ftadia, or
| a 663d part of the wholc diftance.

According to Xenophon, 8610 ftadia. r

Surely this coincidence, in a fpace of fuch an extent, is a fuffi-
cient proof that Xenophon ufed the Olympic ftadium.

The above calculation for a day’s march implies, no doubt, that
it was accelerated beyond the ufual rate; and that it was actually
fo, we are exprefsly told by Xenophon himfelf. After having faid,
that fome of the marches were very long, he adds, that ¢ upon the
¢ whole, Cyrus appeared throughout to haften their march, flop-
“ ping no wherc, unlefs to get provifions, or for fomething elfe
‘ that was neceflary ; for he judged, that the quicker he marched,
‘“ the more unprepared the king would be to encounter him, and
“ the flower, the more numecrous would be the king’s army ; for
“ it was obvious to any perfon of attention, that the Perfian em-
¢ pire, though ftrong with regard to the extent of the country,
“ and the numbaus. of men, was however weak by reafon of the
o gr&l t}iﬁ_ahces of the places, and the divifion of its forces, when
* furprifed by a fudden invafion®,”

? Spelman’s Tranflation of Xemophon's be admitted, that the acceleration of the march
Anabafis, p. 31 It muft however, 1 think, of Cyrus could not have been very great, other-
wile
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Avrrian tells us, that Alexander marched from the lake Afcania “of Alexw
to Celzne in five days. 'This is, according®o D’ Anville's ancient”
map of Afia Minor, 1250 Olympic ftadia, and 143° Englifl miles
by Rochette’s map, and the fame by D’Amille’s modern map of
Afia Minor. This makes 250 fladia, or 284 Englith miles, for each
day’s march, allowing nothing for the winding of the road. 1t i
be allowed on that account. each day’s march will be 280 ftadia,
equal to 32 Englifh miles®,

Herodotus tells us, that 200 ftadia, or 25 Greek miles, equal to Accouure.
22,803 Englifh miles, was a day’s journey for a foot traveller; and dotws.
that 150 ftadia, or 183 Greek miles, was a day’s march for an
army.

Strabo afligns 250, or even 300, ftadia for a day’s journey for arom
: ; Strabo.
foot traveller ; and Procopius® mentions 210 as the ufual com- From

t t.l Procopuass
Pll ation,

Vegetius *, at a time when the Roman difcipline began to de-fwom

y . " " Vigeuu
cline, fays, that the ufual daily march of the army was 20 miles, t
which was performed in five hours * ; and that if they accelerated

wife it could fcarcely have been continued for
fo many days fuccetlively.

4 Kal g@mnitas is Koaahag areuwlalos
riani Vit Alexandri, lib. i.

¢ 143 Englith miles are equal to 1249.248
Olympic ftadia.

s Alexander, when more at leifure, marched
from Gaza to Pelufium iu feven days, which
is, according to Mr. D' Anyille'’s map, with the
allowance of 4 for winding of the road, 1237.5
Olympic ftadia; or, according to a later map,

Ar-

1252 fladia, which is about 178 fladia each
day, or more than 20 Englith miles,

t Bellp Vandalico, lib. i, ¢. 1. Procopius
fays, a little after, that it was 40 days jour-
ney for a foot traveller from Chalcedon to the
Phafis. The diftande 1s, according to Arrian,
8504 ftadia, or 212.6 fladia nearly for each
day.

U He lived about A. D. 385.
* Lib. i, cap. 9.

their
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their pace, they condd march 24 miles in the fame time. [If this
appears to be a greatg effort than foldiers in the prefent age are
cqual to, we fhould confider the effedts® of habit and exercife.
The armour of our own forefathers, which was eafily carried by
them, and under the weight of which they even performed feats
of adtivity, could fcarcely be fupported by a man of moderate
ftrength in the prefent age. Vegetius tells us, that in his time the
weight 0f the armour and provifions, which was carried by the
Roman foldiers on thefe long marches, amounted to 60 pounds.
Yet we have rcafon to believe that this was done without any
extraordinary difficulty. Their military exercife was a confiant
habituation to fatiguc, whereas that of modern times is more
adapted to the practice of quick motions, and rapid evolutions,
than to the endurance of hardthip and labour. Tlis circumfiance
gave the foldiers of antiquity a capacity of pé‘rﬁn‘ming what we
can fearcely conceive. Yet we muft not deny what 1s {o incontefi-
ably proved, from writers * of the bet authority, and indeed from
the general tenor of hiftory.

Cicero gives nearly the fame account with Vegetius of the

v Livy 1eckons 25 Roman miles (equal to
.00 fladia, as appears from the correfponding
paffage in Polybius) to be a day’s journey or
march fur a Body of men, on a military expe-
dition, Twenty-five Roman miles were d¢qual
t0 22.802 Eng. miles, Liv. lib, xxi. feft, 28,

= Pondus bajularﬁ'q’uc ad fexaginta
libras, et iter facere gradu militari frequentif-
fime cogendi funt juniores, quibus, in arduis
expeditionibus neceflitas imminet annonam
pariter et arma portandi,  Nec hoc credatur

cffe difficile, i ufus accefferit, nihil enim eft
quod non afidua meditatio facillimum reddat
Quam rem antiquos mihtes fa@itaville Vu-
gilio iplo tefte cognofeitur. Veget. lib, i.
cap. 19.

Silvam ceedere, portare onera, tranfilire
foffas, natare in mari feu fluminibus, gradu
pleno ambulare, vel currere, etiam armatos,
cum farcinis fuis frequentiffing¥ convenit ; ut
quotidiani laboris in pace, difficilis non
videatur in bello. Veget. }ib, il cap. 23.

Roman
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Roman-difcipline® in his time, and of its effeds, which Marius had
before experienced in the Cimbric war. Men who could undergo
fuch fatigues might well perform longer marches than thofe to
which Mr. Rennel objets. But, fays Mr. R. the fpace of 14}
miles was the mean diftance travelled by an Indian army. But
that of Cyrus was not a tumultuary mnltitude of that kind. Xeno-
phon himfelf relates a remarkable” inflance how forward the prin-
cipal perfons among them were to expedite the march of the
army by their perfonal exertions. Cyrus himfelf was the mofl
confumnrate general of the age in which he lived ; he commanded
forces raifed in Greese., or, Jin countries connected with it; he
himfelf admired and praétifed the Grecian difcipline ; he promifed
himfelf the empire of Perfia, by the aid of the Greeks; and al-
though a tragical accident put an end at once to his life and to
his hopes, his allies, in the midft of an enemy’s country, and
fubje& to every difadvantage, returned fword in hand, in defpite
of all the efforts of their enemices, by a different road, and reached
Greece in fafety. Surely fuch forces were as capable of a long

2 Noftri exercitus unde nomen habent vides:

went {lowly about it, he ordered, as in anger,

deinde qui labor, quantufque agminis, ferre
plus dimidiati menfis cibaria ; ferre, fi quid ad
ufum velint: ferre vallum? Nam feutum,
gladium, galeam, in onere nofiri milites non
plus numerant, quam humeros, lacertos, ma-
nus : arma enim membra milites effe ducunt.
Ciceron. Tufc. Difp. lib. ii. fe&, 13.

b Once, where the road was narrow, and fo
deep that the carriages could not pafs with-
out difficulty, Cyrus flopped, with thoie about
him of the greate® aothority and fortune,
and ordered Glus and Pigres to take fome of
the barbariana belonging to his army, and
help the carriages throngh ; but thinking they

the moft confiderable Perfians who were with
him to aflift in haflening on the carriages.
This afforded an inftance of their ready obe-
dience ; for, throwing ofl’ their purple robes,
where each of them happened to fland, they
ran, asif it had been for a prize, down a very
fteep hill, in their cofily vefts and embroidered
drawers, fome even with chains about thcir
necks, and bracele&® round their wrifls; and
leaping into the dirt with thefe, they lifted up
the carriages, and brought them® out fooner
than can be imagined, Spelman’s Expedition
of Cyrus, p. 50, 30

Y march
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march as the Roman armies were in the middle of thie fourth
century.

Mr. Rennel again allows that Strabo reckoned eight ftadia to a
mile, and that feemingly-on his own judgment ; and afterwards
fays, that if the opinion. of Polybius is to be followed, one-third
of a ftadium is to be added, as he has allotted 8} ftadia to a mile,
But I haye before produced a paflage from the works of Polybius,
now extant, in which he allows eight ftadia only to a mile; and
it is probable that the paflage cited by Strabo might be only to
accommodate the Greck to the Roman megfure, if it be not, as 1
have before hinted, a miftake of Strabo himfelf,

It is rather incorre@ in Mr. Rennel to fay that 8) Olympic
ftadia, of 600 feet each, were cqual to 5000 feet, 1f he meafures
the Olympic ftadium by Roman feet, and allows only Goo of thefe
to a fladium, contrary to the account given by all the Rontan
writers, who affign 625 Roman feet to a ftadium, his calculation
will hold good; but it is more natural to fuppofe that a Greek
meafure fhould be computed by Greek feet. 1If thefe were meant,
eight Olympic ftadia, without any addition, though containing
only 4800 Greek fect, would be equal to 5000 Romtan feet, as has
been obferved before.

Maskeof 1t is unfortunate that«a perfon of Mk, Renncl's fagacity and
Meteanel abilities fhould fall into fuch a miftake, as to fuppofe that a
figure of eight could be fubftituted in place of a figure of nine,
in the MSS. of Strabo, when the ufe of the Arabic numerals was
not introduced unmtil a later date than that of any good MSS. of
that writer, and when the number is not exprefled by any numeral

figurcs
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figures at all, but by the Greek word éxrasddor®, which requires
more than the change of a fingle letter to metamorphofe it into
El’lfidﬁ' %Wo

The meafures of fome of the ancient buildings may be applied Tetimonies
concerming

towards afcertaining the length of the ftadium, as well as that of te longe

of the
the fOUt- Ru:irum.

drawn trong
the mea-
fures of

Paufanias tells us, that the Peribolus, or wall* furrounding the o
court which inclefed the temple of Jupiter Olympius at Athens,
was at moft® four ftadia ir} circumference. The dimenfions, ac-

cording to Mr. Stuart, are as follows :

Feet.  Iuches, Dec. of an Inch,
Length . . . . ., 688 6 5
Breadth . 463 5 37
1151 IX 87
2
2303 iI 74

equal to 2286 Greek feet nearly, which are one-nineteenth part
and a half fhort of four Olympic ftadia ; but neverthelefs fuffi-
ciently coinciding with the expreflion of Paufanias, fuppofing he
meant Olympic ftadia ; but not if he meant fladia of the dimen-
fions affigned by Mr. Rennel.

< Ptolemy affigns only 500 ftadia to a de-
gree, or cight ftadia and one-third to a minute,
or 60 Roman miles, at 625 feet to the fta-
dium. Geogr. cap. vii. A Greek or Roman
mile is about 75 to a degree on the equator;
of courfe Goo ftadia would be the proper

Y 2

number,

2 Paufanias, lib. i

¢ The words of Paufanias ate, radvr pdrirs
rioadpn ivle which means, at moft or mear
four ftadia. Conft, Lexic. et Steph. Thefaur.
Vox parsa.

The
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The length of the arca of the Panathenzan ftadium is yet dif~
tinguifhable. Tt was accurately meafured by Mr. Vernon, who
accompanied Sir George Wheeler to that place, A. D. 1676, and
was determined by him to be 630 Englifh feet; and with this
account both Dr, Chandler and Mr, Stuart agree. If we confider
that the racers in the ftadium, in the courfe called &iavaes, returned
in the fame direftion in which they fet out, we may allow 25
feet for the turn at the end round the meta ; and if fo, the length
of the courfe will be 600 Greek feet, or 605 Englith feet ; which,
from this meafurement, I think more than probable.

[11 the nineteenth volume of the French Memoirs of Literature,
including from the yecar 17 14 to 1746, there are fome diflertations
on the length of the ftadium, by Mr. De la Barré’. That gentle-
man had conceived a notion, that the ftadimm of Herodotus was
only i of the length of the one employed by Pliny ; and this
pofition, which abridges the length of the ftadium more than any
which I have feen, is fupported by him with much learning and
ingenuity, though met altogether with candour and impartial
reprefentation,

He founds his argument on the length of the Pythic ftadium,
which, Cenforinus tells us, confified of 1000 feet; whilt the [talic
contained only 625, and the Olympic but 600 feet,

Mr. Barré thinks, that the Romans adopted the Pythic ftadium
from the intercoufle which they had with Greece, when they fent,
as. theycoften did in early times, to confult the Pythian or Delphic

f Sur les Mefures Géographiques des Anciens,
oracle,
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oracle. But this is all a conjeGure of his own. The Pythic
ftadium never could have been in general ufe among the Romans,
as it is never, as far as I can find, noticed, or even named, by any
other writer than Cenforinus, even by thofe who treat profeffedly
of the menfuration of diftances. It feems probable that it was a
local meafure only, perhaps of the Gymnafium® belonging to the
place, and not in ufe elfewherc. But let us examie tus argu-
ments,

He begins with faying, that Pliny, tranflating a paflage from amument
Theophraftus, renderqthe words rpcis xai dexa dpyviaw, by centum e

T - . i iy Theophtal-
triginta pedum ; and as the words fo applied fignify that each s,

ogyuiz, or fathom, contains ten feet, which is four feet above ﬂm{;;'}‘.}f;;‘_'
length afligned by Herodotus, it follows, that the fathom in the time
of Pliny was as five to three to that ufed in the time of Herodo-
tus; and from thencc infers, that the ftadium of Pliny exceeded
that of Herodotus in the fame proportion. But, fuppofing the
reading to be genuine, all that 1 can infer from it is, that thirteen
fathoms in the time of Theophraflus were equal to 130 feet in the
time of Pliny ; and of courfe, that the fathom was increafed in
the proportion of five to three from the time of Herodotus to that
of Theophraftus, a thing difficult to conceive, as the interval was
no more.than 137 years. But this no ways concerns Pliny’s cal-
culation of the length of the ftadium, which he never rechons by
fathoms, but by paces and feet; and fags pofitively, that a ftadiun

% The Pythian games were celebrated at o Tiudof 70 yopeds iml
near Cirrba, in the neighbourhoad g 'Pelphi, Eradior xuraldrirae TAeyfar
where, as it appears from Paufanias and Pin- EAAaida rpemiae tefran
dar, there was a horfe-courfe (‘Iznidpopss) and m.  Pindar, Pyth, Od, xi. verf. 73.
# itadium, Se alfo Paufan. Phocie, p. Bg3. Edit. Kiihn.

contain;
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contains 125 of the former, and 625 of the latter. To fuppole
on fuch a random conjecture that Pliny afcribed 1000 feet to a
fladium, when his own words o dire@ly contradi it, would be
the height of abfurdity.

But let us now examine, from the teftimony of various writers
of authority, Greck as well as Roman, if the meafure of ten
Roman feet would not be utterly inconfiftent with the defcription
of the opyuia, or fathom, itfelf.

Xenophon ", who flourithed only 54 years after Herodotus, de-
feribes the égywa to be the meafure of the diftance which reaches
from the extremity of one arm to that of thc other, when both
are extended at right angles to the body. Phavorinus’, Suidas*,
Hefychius', and Julius Pollux ®, explain it in the fame way.

The fame meafure, though without a name afligned to it, is de-
fcribed by Vitruvias, who makes it equal® to the length of the
body. It is alfo evident that Vitruvius meant hereby a meafure of
fix feet, as he reckons the meafure ° of the foot as one-fixth part
of the height.

Of the authors above cited, Vitruvius lived about 120 years be-

L] X-i"gt; v yup, 3b diss alres e maka dpyviac

Alyorra dus wodous, 8x dr Mrawre, Memorab.

lib. ii. cap. g.fact. 19. !
O;wsa ;) a&u‘hll.umr prper o xgripw, % Th
ixtacw T avigev.  Phavorin,
. W Ta .u.‘ir i8lan xnpa‘b p"r@. Suidas,
! "Ogjrumi B 7oy dpPoripar yupiy Txrams. He-
fyehii Limtic,

m O 3 Eupe e ripes dwrslaiacy o i v
ripor abvals ovpuiresdy, dgyviad 78 pitpor,  Jul,
Pollue, lib, ii. fect. 1358,

- fi a pedibus imis ad fummum ca-
put #esom erit, eagque menfura relata fuerit
ad manus panfas, invenitur cadem latitudo uti
sltitudo.  Vitruv. lib. il cap. 1.

® Pes vero altitudinis corporis fexta. 1bid.

fore
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fore Pliny; Julius Pollux lived about eighty years later, and
Hefychius about 300 years after Plin® Is it regfonable then
to fuppofe that Pliny fhould aflign ten Roman feet to a mea-
fure; univerfally allowed in his own time to be equal to the
height of a man, as a ftandard ? Six Roman feet are, in Englith
meafure, equal to 69.624 inches, or rather more than five feet
nine inches and a half, which is nearly the medium fize of well-
proportioned men. But if Pliny eftimated the height of a man
at ten Roman feet, equal to nine feet eight inches Englifh mea-
fure, we muft fuppofe he borrowed his ftandard from the heroic
ages, and was himfelfNufedtgd with the © Greciee fabulofitas®,”
of which he more than once complains. But I fufpe& the paf-
fage cited from Pliny to be corrupt. It is certainly incorredt, as
it defcribes the cedar, whofe extraordinary fize he records, as
growing in Cyprus, when Theophraftus exprefsly fays?, that it
grew in Syria,

Mr, Barré next remarks, that the circumferenee of the carth, as
reckoned by Pofidonius, who lived in the time of Pompey, was
240,000 ftadia ; which number, he obferves, is to 400,000 (the
number afligned by Ariftotle) as 6 is to 10; and concludes from
thence, that there was a diflerence of # in the length of the fiadia,
by which they refpedively calculated. But Pofidonius no where
fays that his computation was derived from Ariftotle ; on the con-
trary, we know from Cleomedes’, that™it was deduced from an

P Lib. iv. Argum. Lib, xii. cap. i. lib. v. 4 Theophraft. lib, v. cap. .
cap. i v Lib. i, cap. 26,

obfervation
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obfervation of the ftar Canopus *, made by himfelf. He remarked,

¢ Height of thé Nm:.t.}?l’ole at Rhodes 3?5 3'7
Inflance from the Pule to the iquator go

Declination of Canopus South 52 31
Subftraét this fum 178 58
From . . . . 180
Remainder . . . 1 =z
¢ Add for refraltion 24

Apparent altitude of Canopus at Rhodes 1 26

Height of North Pole at Alexaudria 31 11
Dittance from the Pole to the Equator go

Declination of Canopus South 52 31
Subfiraét this fum 173 42
From . . . . 180
Remainder . . . 6 18

' Add for refraltion . 8
Apparent altitude of Canopus at

Alexandria . . . .« . 626
Subftraét for its apparcnt height
atRhodes . . . . . . . 1a2ab
Remainder . . . 3

which is the difference between its apparent
height at the two places. Five degrees of la-
titude, at 6g.25 Englifh miles each, = 346
Englith miles, = 3023 Olympic fladia; which
fbould be, according to this calculation, the
diftance between Alexandria and Rhodes, fup-
pofing them to lie nnder the fame meridian.
But Alexandria is 1° 51" to the eaft offRhodes,
a fpace in the latitude of Alexandria equal to
110 Englith #iles.

Square of 346 119716
Squarg of 110 132200
Sum 131816

Square root  863.65 E. miles.

for the diftance from Alexandria to Rhodes, =
3177 Olympic ftadia. But this diftance is
toe fmall, owing to the proportionally greater
refraftion at the altitude of 1° 2, than at 6°
18, which amounts to 16’ in altitude, and to
about 17 in diftance, i

True altitude of Canopus at Rhodes 1 2
at Alexandria 6 18

Difference 5 16

Equal to 364.71 Englith miles.

Square of 364.71 133013 37
&W io 12100
Sum 145113.37
Square root  380.97 E.miles,

Equal to 3328 Olympic ftadia, for the diftance
from Alexandria to*Rhodes.

Let us now fee how the calculation of Po-
fidonius, refpefling the circumference of the
earth, would ftand, had his obfervations of the
refpeftive altitudes of Canopus at Alexandria
and Rhodes been correét, though without al-
lowing for refraétion. The apparent diffe-
rence of altitude at the two places was, as T
before obferved, 5°. Say then 5°
5090 ftadia to 360,000 = 41207.4 Englith
miles, juft double to his later calculations,
being 1v0vo fladia to a degree. By bis other
computations, derived from the gnomonic
meafurements of Eratofthenes, and which efti-
mate the diftance only at 37 5o ftadia, it would
ftand thus-—% : 360 : : 3750 : 270,000, oOr
750 ftadia to a degree.

Pofidonius, it is evident, made two mil-
takes, befides that of fuppolfing Rhodes and
Alexandria to fie under the fTame meridian;
the firft in fuppofing Canopus to have no ulti-
tude at Rhodes, whereas it has a real one of

1° 2,
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that this ftar was but juft vifible in the horizon of Rhodes, and

that at Alexandria its meridian height was a fortv~ciphth part of

a great circle in the heavens, or 7° 30’ ; and inferred from theace,
what part of a great circle on the earth this difference would
amount to. The diftance between Rhodes and Alexandria he took
for granted to be 5000 ftadia ; and of courfe the circumference of
the earth would be 240,000 ftadia. Cleomedes was howeyer
doubtful of this meafurement; as he obferves, that a s fum is
to be taken, if the diftance between Rhodes and Alexandria fhould
be found to be lefs than 5000 ftadia ; which diftance, Mr. Coftard"
very properly obfervlsmfypm Strabo, was not obtained by any
attempt at menfuration, but only from the eflimation of navi-
gators *. But whert Pofidonius heard that Eratofthenes had, by
gnomonic obfervations, afcertained the diftance between Alexan-

1° 2, and an apparent one of 1° 36 , and the
fecond in over-rating the altitude of the dav
at Alexandiia, which he took to be 77 30;
whereas it is no more, including the cffcéts of
refradtion, than 6° 26, Thefe errors caufed
him to under-rate the extent contained in 7°
30, although he over-rated the real diftance.

The following comes nearer the truth :
Diftance between Rhodes and
Alexandria . ». . . 38097
Subftraét for difference of lon-
gitude 16,26

Remains  364.71 E.miles.
Say then, 316 : 26471 : : 21600 ¢ 24035 27
Englith miles, only five Englith miles ddferent
from modern calculation, and equal nearly to
217840 Olympic ftadia, for the circumference
of the earth, or 6o5.11 Olympic ftadia to a
degree on the equator, very near to what it is

7

computed to be in Table TV,

Caffinr obferved, that the medinm number
between the calenlations of Fratofthenes and
Pofidonius, rufpecting the circuniferener of the
carth,which the former fuppofed to bu2 52,000,
and the latter to be 180,000 fiadia,is 216,000
which number, divided by 360, gives 6oo
fradia to a degree, and 10 fiadia to a minute,

The refpeétive latitudes and longitudes of
Alexandria and of Rhodes are as below
flated

Latitude,  Longit.

Alexandria, Robertf{. Navig, 3u1 ‘1 30 ;7
from Denon'sTrav. 31 12 29 55

from Walfh 3113 29 4%

Rhodes, Robertfon's Navig., 36 27, 28 20

¢ Coflard's Aftronomy, p. 207,
U Strabo, lib. ii, p. 125, 126. Ed. Cafaub,
Paris,

dria
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dria and Rhodes to be no more than 3750 ftadia, and taking
this interval Lo be (what it is not) a forty-eighth part of the
carth’s cifcumfcrence, he reduced his computation to 180,000
ftadia*; and this meafure, in which the number of degrees
afligned by Pofidonius, and the number of ftadia meafured by
Lratofthenes, are made ufe of, was received by Marinus’ of Tyre,
and others, and is generally afcribed to Ptolemy, becaufe he makes
ufe of itein his geography.

Befides, Eratofthenes, who lived during the interval between
Ariftotle and Pofidonius, and 123 ygars lucr than Ariftotle, had
concluded the circumference of the earth to be 250,000 fadia;
or, as moft account it, 252,000 ftadia, from an obfervation of the
diftance between Syene and Alexandria®, and the refpective meri-

dian altitude * of the fun at each place.

* Strabo, Lib. ii. p. gg.
¥ Long's Aftronomy, vol. i. p. 128.
® FEratofthenis Geograph. Fragmenta, p. 53.

* Arat, Phenom, Edit. Oxon. 1672. p. 37.
xcn‘aﬂp'ia'lu.m.

De fladiis Eratofthenis uihil pro certo
affirmare audeo, quale ftadium in animo ha-
buenit. Hoc tamen expettandum effet, alind
Eratofthenis fi habuerit fladium, a Strabone
eflet indicatum. Nunc autem Strabo ofto
ftadia mille pafibus Romanis adnumerat,
cui convenit Plinius, centum viginti®quinque
pallus Romanos fiadio tribuens femperque,
ubi Eratofthenis fladia paffuum numero exhi-
bet, hac dimenfione utens. Secundum hec
itaque tew= maximus circulus effet 31500
milliaria Romana, feu 6300 milliaria nofira
(Germanica) geographica, Nam unum mil-
liare geographicum eft quale quinque milli-
ariis Romanis. Error itaque eflet goo mill.

geograph. Nam fecundum nofirornm di-
menfiones geographicas ambitus circuli maxi-
mi eft 5400 mill. geograph, Ex hoc ipfo ap-
parere videtur, co ftadio, quod Olympicum
vocant, ufum fuitle Eratofthenem. Etenim
fecundum ejus dimetiendi rationem, magni-
{udinem circuli maximi nimiam ®fiimare fane
debcbat.  Secundum accuratiorem dimenfio-
ncm autem non nifi Goo fladia Olympica uni
gradui conveniunt. Stadium Agyptiacum,
quorum quindecim f{unt sequalia uni milliario
Romano, nullo modo dimenfioni Eratofthenis
poteft atcommodari adverfus ftadium Grecum
minus teftatur locus Strabonis. Eratofthenis
Fragm, Edit, a G. C. F. 8cidel, Gocttinge,
1789. p. 58.

Utliverfum autem huane circuitum Eratol-
thenes in omnium quidem litcrarum fubtili-
tate et in hac utique prater ceeteros folers,
quam cunélis probare video ducentorum quin-

quaginta,
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Archimedes®, who was contemporary with LEratofthenes, men-
tions that 300,000 ftadia was the number afligned b« fome for the
circumference of the earth in his time

The proportion therefore, which Mr. Barré remarks hetween
the numbers of Arifiotle and thofe of Pofidonius, was in all pro-
bability cafual, and ferves only to confirm the remark of P,
Blair, above cited, ““ that nothing is mere common than to find a
¢ confufion of numbers in the meafurements given us by ancient
‘ authors.”

In order to prove the ancient Greek ftadium to be only ! of

the length of the one ufed in later times, by which Mr. Barré
means thofe fubfequent to the age of Alexander, hie obferves, that
it had been before remarked, that a Roman mile did not always
contain eight ftadia, but fometimes only feven and a half.  This
might prove that there was a difference in the length of the mile,
but proves nothing refpedting that of the fladium. Strabo fays,
that in his time the ufual computation was eight ftadia, but that
fome reckoned only feven and a half,  This difference feems how -
ever to have been provincial only.

Polybius, as T have before remarked, reckons in general eight
ftadia to a mile; which, he fd} s, was_according to the Roman
meafurement. Livy appears to have ufed the fame compuatation
with Polybius. Thus, what Polybius calls daxiria sadia, lib. iii.
fect. 47. 7. Livy calls wiginti quinque millia, lib. xxi. fed. 28.

quaginta, duorum millium fadiorum pro-  fuum. Plin. ib ir. cap. 1.8, 31 500 x 8
didit, Quz menfura, Romana computatione, = 232.600.
efficit trecenties quindecies centena millia paf- b In Arcnario,

zZ 2 ‘\\rhlﬂ.
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What Polybius calls amro NS WoNEws Exxaidixa sadiovs, lib. il fect.
101. Livy renders by duo ferme a Geronio millia, lib. xxii. fect. 2 1.
What Polybius calls exaro cixon sadies, lib. viii. fed, 28. Livy calls
quindecim milla, lib.xxv. fect. 9. The words of Polybius, lib. xiv.
1oct. 4. mepi yap éonxora sadiss, are rendered by Livy, feptem cnim
millia itineris erant, lib.xxx. fet. 4. where, as Sigonius obferves, the
whole paffage is cited by Livy from Polybius. Again, wegi rpiasorre
sadizgs, Polyb. lib. xiv. fe@. 8. is rendered by Livy, quatuor ferme
millia, 1ib. xxx. fe&. 8.

Mr. Barré next attempts to prowe_tbet“the Roman foot was
equal to the znyus, or cubit, of the Greeks. Let us fee how he
fupports this extraordinary pofition.

His firt argument is drawn from the defcription of the plant
called dracunculus ; or, by Diofcorides, dpaxarrior <, which the laft-
mentioned writer fays is two cubits high, and which Pliny de-
feribes as ¢ bipedali fere altitudine.” Taking it then for granted
that Pliny copied Diofcorides, he would infer, from the laft-men-
tioned paflage, that the foot of Pliny was equal to the cubit of
Diofcorides. But Pliny® himfelf is doubtful if the plant he calls
dracunculus be in reality the dpaxamior of the Greeks. The height
of the plant (as Mr. Barré would recconcile the accounts) is the
only circumftance in whick they agree. Diofcorides mentions
only two kinds, Pliny fpecifies three ; and the defcription of their
qualities in the refpective authors by ng means coincides.

Bodzus a Stapel, the learned editor of Theophraftus, thinks the

¢ Lib, i, cap. 160, 4 Lib, xxxiv, cap. 16,

account
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account given by Pliny to be very erroncous ; and adds, that the
plant fuppofed to be the dpaxdrrior is three feet higlhi <5 which agrees
with the defeription given by Diofcorides, fuppofing the cubit (o
be a foot and a half, hut not with Pliny’s account.

Again, Mr, Barré fays, that the Greeks employed two different
mcafures, or palms, in eftimating the foot and the cubit; the
finaller called warass, and the larger emiSaur.
thefe he defines to be the breadth ' of the four fingers, laid cloie to
one another ; and the latter to be the breadth of the four fingers,
with the addition of*that of the thumb, in what he calls its na-
tural ftate; which he explains to be when it appears a little fepa-
rated from the fingers, as it always is when the hand is opened.

His definition of the former of thefc meafures is juft ®, but not
fo of the latter. The emiSauy is the 1pan”, not meafured from the
fingers lying clofe together, but from the thumb to the Ilittle
finger, when both are extended. Indeed this is what the word
itfelt’ denotes, being derived from emidw, which both Euftathius’
and the Scholiaft on Arittophanes interpret to be of the fame
meaning with exreia.

lib. ii. fec. 157.
l'!ac.oa‘. 7O wikas CurLyiiy va ird, id eft, mhnaior

Etymolog.

€ Caulem erigit tripedalem.
p. 836.

f La palefie eft compolée de quatre doigts
de la main juints les uns contre les autres, au-

Theophraft.

oW 7 JaxTinug.
hopr B0 ‘;\ ., > I W N A 4,
Ei 3 mo; duxTihyg amoriliag, BWo TH piyaAn

The former of

quels en ajoutant le pouce dans fon état na-

turel, c'eft-a-dirc un peu éecarté d'eux, comme

il eft toujours quand la main eft ouverte, on a
la fpithame. Vol. xix. p. 522.

€ Tow 8 pirpwr isl pirtor o) danvdos, uxun A

’ . £ ’ L P ll

evyxhnoSirmss of wiooapy daxtvaon.  Jul. Poll,

pie T pingsTaTIY RATpT, emibawn 75 wizger. Jul.
Polluc. lib. ii. fe&, 137.

TS pivpor 76 ams Tob psyary daxring iml vi
F.upér Nernua. Hefych, vox WiSJyé.

i Steph, Thefaur, Greee, Vox ewile.

Mr.

3
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Mr. Barré again affumes firft, that there was the fame difference
betw een the amiSapy and the maraisy, as there was between the cubit
and the foot; namely, that they were each to the other as three to
two ; and again, that the emi3auy was equal to four Roman digits
only, or a quarter of a foot. Now as he fuppofcs the emiSapy to
have been equal to the palmus, which was four Roman digits alfo,
it follows that four {pithamecs, which, according to his computa-
tion, arerequal to fix paleftes, would be equal to the Greek cubit :
and as each {pithame was equal to the palmus, 1t followed that the
Greek cubit would be equal to the Roman foot.  But the length
he affigns to the fpithame can by mo meafis be admitted. The
daigoy and the marassn were only different names* for the fame thing.
The word didoron, we are told by Vitruvius ', implied half a foot ;
and we lcarn from Hero™, that the dwpov was the third part of the
cmidaud.

This is agrceable to what might be expeéted from the derivation
of the terms. The breadth of the four fingers of a man’s hand of
moderate fize is about three inches, or four Roman digits ; and
the extent of the fingers when firetched out, as above deferibed,
15 nearly nine inches, or twelve Roman digits, agreeable to the
proportion above laid down.

It appears alfo, that, where. accuracy of length is to be fpecified,
the Romans tranflated thé Greek word wyxvs by the Latin word
cubitus. Thus Herodotus®, defcribing the cell wherein the body
of Oreftes was depofited, fays, that both that and the body were

k Julii Polluc. lib, ii. fe&t. 157. = Hero de Menfuris,
! Lib, i, cap. 3. * Lib. 1,

feven
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1even cubits in length ; and Pliny °, copying profefledly from him,
tranflates the word exlamnys by feptem cubitoram: and Aulus
Gellius® does the fame, and adds, that thefe feven cubits were equal
to 12: Roman feet, which would make the Greek cubit longer
than it has hitherto been fuppofed in any computation.

Again, the authors of the Septuagint, in deferibing the height
of Goliah, who is reprefented to have been a man ofs gigantic
ftature %, tranflate the correfponding Hebrew words into, i)es airs
Teroapwy wyyewy xer omSauns. This, if underftood to be of the
Greek cubit, accordiffg to common interpretation, will amount to
fix feet nine inches and fix tenths of an inch; and, if we reckon
according to Aulus Gellius’s computation, will be feven feet feven
inches and a quarter; both of them extraordinary heights, though
neither of them exXceeding credibility ; as 1 have feen a man much
taller than either.

But if we diminith this, according to Mr. Barré’s calculation, to
four Roman feet three inches, (equal to four Englifh feet one inch
and a quarter,) we fhall fink this boafting giant into a dwarf, and
probably make him much inferior in ftature to his antagonift,
David, whom he {o much defpifed.

We fhould confider that the a%s of the Septuagint were
perfons of great learning, and knowledge both in the Greek and
in the Hebrew tongues; and were alfo prior in date to Diofcorides
by 336 years, and who muft have known the real length of the

¢ Lib. viii. cap. 16. 9 All of gigantic fize, Coliah chief,
P Lib. iii. c. 10. MivrTow.

Greek
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Greck meafures in their own time, too well to reprefent a man as
a giant, who was only four teet and a quarter in height.

It muft indeed be owned that the later Greek writers (incor-
reétly, 1 think) are apt to confound the fpithame” and the palette.
Thus Aetius, fpeaking of the viper, defcribes it as being in general
of a cubit’s length ; and the longeflt 7araisav rpwr. This laft mea-
fure wowdd amount but to 12 digits, or only thr :e-quarters of a
cubit, fuppofing the cubit to be of a foot length cnly. But if we
underftand that he meant three {pithames, or thrice three-fourths
of a Greek foot, fuch a meafurc exeeeds a ¢ubit in a proper pro-
portion, or as three to two, or as 27 to 18. And this appears to
he the real fize of thefe animals.

Mr. Pennant fayss, that “ they are feldom of a greater length
‘““than two feet; though once he faw a female viper almott
“ three feet long.” This proves Aetius meant a foot and a half,
and not a foot only, by the cubit. Many more inflances of the
confounding the two meafures may be found in Conftantine's
Lexicon ',

Mr. Barré next produces an

* 1ltud vero etiam Jignum quod admiéa-
tur, Gracos alterum pro altero ufurpare. Contt.
Lexic. Vox wadaiss.

Sometimes the true or larger fpithame was
diftinguifhed by the name of emiSauh Bacunh.
Thus Hert fays, * the épywia, or fathom, con-
“ tained eight 10yal fpithames, (gf 12 digits
“ each,) or fix feet and one commbwfpitha-
“ me.” By the latter he undoubtedly meant

argument from the fize of the

a meafure of four digits, or the palefie; which
fhews that the orguia, which the Greek writers
reckon as fix feet, was by the Romans counted
as fix and £ of their feet, which makes the
proportion of the Roman faot to the Greek to
be as 24 to 235.

* Britith Zoology.

t Vox garairn,

pygmies,
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pygmies, which Pliny, Aulus Gellius, and Strabo fav, were three
Ipithames in hught or, as Pliny exprefics it, « ternos dodrantes _
‘ non excedentes;” and Aulus Gellius, “ non longmrvs efic quam
“ pedes duos ct quadrantem.”

Euftathius, as Mr. Barré alledges, fays of thefe people, that they
Were ovde myyuaios o weyedos, not of a cubit’s fize; and then reckon-
ing the cubit as a foot only, he flill farther reduces the fize of thefe
little folks. But I think Euftathius meant no more than to repre-
fent in ftrong terms the diminutive fize ofthe pygmies, and not to
affign to them any determirate proportion. Euftathius had be-
fore obferved, that the dapo, or four fingers breadth, was one-
third of the fpithame ; and of courfe, that two fpithames made a
wnyus, or foot and a half.

Again, Mr. Barré, taking it for granted that the Greek cubit
was cqual to the Roman foot, adds, that of courfe 600 Greek feet
were equal to 400 Roman feet; and that there muft be 12%
Olympic ftadia to make up the mile : and as the Pythic fladium

was greater by ¥, it muft follow, that feven and a half of the

latter would be required to make up the mile; and that 7500
Greck feet, equal to 5000 Greek cubits, or 5000 Roman feet,
would be equal to a Pythic ftadium.

But Herodotus* and Diodorus*, neither of whom reckoned by
the Pythic ftadium, affign 3600 ftadia for the circumference of the

U Ths 7b enplurrgor 7hs wapddy aiol sadior idu- sadlor Tooynur xal ifaxooiv. Diodor. lib. i.
sbovos v Terghiar. Lib, i, p. 177, Ed Weflel. © p. 61. Ed. Welel.
X Thr pbr yap @egipstpor alrig Pacir Undpxer

Al lake

-~F
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lake Meeris ; and Mucianus”, a perfon of great authority, and
frequently cited by Pliny, fays, that it is 450 mille paflus.  Now
150 % 8 = 3600.

I with to repeat here in fome degree what I before mentioned
curforily refpe&ing the Olympic foot and the Olympic ftadium.
We are told by Aulus Gellius, that thefe meafures exceeded the
others ine the fame proportion as the foot of Hercules did that of
ordinary men. The foot, we fhould recolle&, was fuppofed to be
one fixth of the height of the perfon. But what maft we think
of the flature of Hercules, fhould the length of his foot be re-
duced to eight Roman inches” ! What muft we think of the com-
mon race of mortals at that time, when he who is defcribed,
“ corpore excelfiorem quam alios®,” was only of the diminutive
fize above defcribed?

I agree with Mr. Barré, that it is probable that Pliny copied
Herodotus in his account of the thicknefs and height of the walls
of Babylon : but his account is very incorre&, and inconfittent
with the original, as Mr. Barré, and before him Salmafius, had
obferved. 1f the royal cubit was three digits longer than the

» Pha, bih v, cap. 0.

7 8 x 6 = 48 inches, = 4 fect. .

Ricciolus obferves, that if the foot gf Per-
cules) according ta the comman computatian,
was & of his height, he muft have been fix
Roman feet three inches high, or rather more
than fix feet one inch and a half, Englith
meafure. Apollodorus makes Hercules to be
four cubits high, which, according to Mr.
Barr€, is four feet only.

Tizpawnyuvaior uis Yap sy 78 cops,
Apolled. Lib. ii. cap. 4. feét g.

If we even add eight inches, (or one toot
more, as calculated by Mr. Barrd,) to make
up his height feven fect, which is faid by an
ancient writer, cited by Tzetzes, to be his
height, it will not bring him to the pitch of
what is now accounted an inferior ftature.
See Notes on Apollodorus, ed, Heyne, val. ii.
p- 330.

& Aulus Gellius,

common
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common cubit, the royal foot could be only two digits longer than
the common foot.

It fhould however be remarked, that Pliny, when deferibing the
extent of the circuit of the walls of Babylon, lays it down as
being fixty miles, which correfponds with the 480 ftadia of Hero-
dotus, reckoning thefe at eight to a mile, which is very different
from Mr. Barré’s calculation.

In like manner the city of Nineveh is defcribed in the book of
Jonah as being very great, and about three days journey in circuit,
(aoe mopsias re:r:y nuepav.) It is agreed that 20 m. p. are the allotted
meafure® for a day’s journey, fo that the whole amounts to 6o
M. P. equal to the 480 ftadia afligned by Diodorus for the circum-
ference of that city.

The promontory of Sunium is, according to Strabo, 330 fadia
from Pireus ; and, according to Pliny, 42 Roman miles. Now
330 -~ 8= 41.25, very near Pliny’s calculation, at eight ftadia
to a mile.

Arrian, in the Periplus of the Euxine fea, fays, that the diftance
from the Temple of Jupiter Urius to the river Rhebas is go ftadia.
This meafures on the large mWmgf the Propontis about nine
Englith miles ; to which if we add 3, for the winding of the rpad,
we fhall have about 89.87 Olympic fadia, almoft exact to Arrian’s

. -
b Foec menfura legitima putabatur ad iter diurnum iter viginti millibus paffuum definic-
unius diei, ut ex jurefconfulto clarum eft. Sic  batur. Salmaf. Plin. Exercitat, P 351 352
tam apud Gracos, quam apud veteres Latinos  where this fubjeét is largely difcutled.

Aa2 calcu-

-
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calculation, The diftance from the Rhebas to Acra Melenz is
counted by Arrian 150 fladia; but it meafures by the large map
18} Englifh” miles nearly. If to thefe we add % for winding, we
thall have upwards of 20% miles, equal to about 179 ftadia, or
nearly a fifth part more than Arrian’s computation. But, on the
other hand, from Heraclea to Amafiris is, according to Arrian,
69o ftadia; but by Arrowfmith’s chart it meafures, in a firaight
line, 542 ftadia; to which if we add §, it comes nearly to 609
ftadia, or 81 fhort of Arrian’s computation.

Again, from Amaftris to Carambis is, according to Arrian, no
more than 480 fiadia ; but by Arrowf{mith’s chart® it meafures, in
a dire@ line, 550, and with the addition of %, 619 ftadia. It is
obvious that no juft conclufion refpecting the length of the fia-
dium can be drawn from the two laft inftances.

Trom Sinope to Amifus is, according to Arrian, 1020 ftadia ; but
by Arrow{mith’s chart it is, in a right line, 786 ftadia only; and
884, with the addition of §. 'The difference in the diftance be-
tween Amifus and Cerafuntum is fiill greater. Arrian makes it
1570 ftadia ; Arrowfimith’s chart no more than 920, in a dire&t
line; and, with the addition of +, only 1041.

Faden's map however marl’c‘gs 3% to be 1226 ftadia, or 1379, with
the addition of +. D’Anvilie makes it 1110 ftadia in a dire& line,
or ?‘248.7 with the addition of #. Modern geographers in this
inftance vary nearly as much from one another, as modern do from
ancient. «

¢ The meafurements on the chart were made  degrees of longitude in different latitudes.
with & due allowance for the difference of the
The
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The laft inftance I fhall produce from Arrian fhews a nearer
coincidence. From Cerafus to Trapezus is, accordigg to Arrian,
745 ftadia. It meafures on D’Anville's map 660 ; anri, with the
addition of ¥, = 85 ftadia, makes up 745, agreeing exadtly with
Arrian, Arrowfmith’s chart agrees nearly herewith. It meafures
by that 649 ftadia; and, with the addition of %, equal to 81 ftadia,
makes up 730 ftadia ; not differing fo much as two Greek miles
from the calculation of Arrian.

There is in the 28th volume of the Mémoires de Littérature,
page 3062, a paper written by Mr. De la Nauze, on this fubje&.
He is of opinion that Herodotus, Xenophon, Ariftotle, and other
writers of antiquity, employed a ftadium of ten to a mile. He
begins his proof of this with faying, that Herodotus afcribes fifty
fathoms, or épywiaci, to the depth of the lake Meeris in Tigypt, which
is rendered by Pliny fifty paces; and as the former of thefe meca-
fures was to the latter in the proportion of 6 to 5, he inferred that
the ftadia of Herodotus were ten to a mile.  But firft, the propor-
tion of 6 to 5 is not correctly the fame with that of ten to eight.
6:5::10:8.333. Again, there is reafon to think that the paf-
fus, when applied to explain the deyua, means fix feet, and refers
to the expanfion of the arms, not of the legs. Pitifcus’s Lexicon
derives it ¢ a paffis vel expanfis_brachiis, et dicitur Greecis épyvia,
“ quz eft menfura fex pedum, qua™mter ambas manus, menfurato
« fimul pe&ore, continetur expanfas.”

Another inftance adduced by Mr. La Nauze is taken from the
fuppofed diftance between Ephefus and Sardis. But this hhs been
fo differently computed by geographers, modern as vrell as an-
cient, that it is difficult to draw any conclufion.

Diflance

18
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Diflance from Epbefus to Sardis.

According to Herodotus 540 Olympic ftadia.

According to Mr. La Nauze, from De Lifle’s map of Ancient Greece,37°=42.704
Englith miles, = 373.075 Olympic ftadia.

According to Mr. D’ Anville, 480 Olympic fladia.

According to Mr, Rochette, 66 Englith miles, = 576 ftadia.

According to Mr. Arrowfmith, 59’ 30", = 68.623 Englifh miles, = 602.5
Olytapic ftadia.

It muft be obferved, that thefe calculations of the modern
geographers refer to the dire&® difiance. It i be added, it will
ftand thus :

De LisLe.

37 + £ (=4.625) = 41.625 = 48.48 Englifh miles, = 423 Olympic fladia ;
which laft number is to that affigned by Herodotus, (540) as 8 to
10.2126 ; and of courfe fhould give the laft-mentioned number
for that of the ftadia contained in a mile.

D’AxviLLe, Map of Afia Minor.
480 4+ 3 (= 60) = 540;
the fame with Herodotus, and eight to a mile.

RocnerrE, Map of Greece.
66 Eng. miles, -+  (=8.25) = 7w£'648.7 Olympic fladia, or 6.6595 to a mile.
ArrowsmITH, Map of Turkey in Europe.

68.623 + 1 (=8.57) = 77.201 = 675 Olympic ftadia, or 6.4 to a mile;
which makes the ftadium of Herodotus longer than the ufual
computation of the Olympic in the proportion of 5 to 4. For 5:
675 ::4: 540.

This
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This inftance then, if it proves any thing. proves the dire& con-
trary to the opinion of Mr, La Nauze.

The fame gentleman again alledges, that Herodotus has efti-
mated a fhip's failing for a day and a night at 1300 ftadia; whereas
Ptolemy allows 1000 ftadia only ; which difference he fuppofes to
be owing to their employing ftadia of different lengths.  But the
voyage of Scylax, whofe date, though not afcertained, is canfefledly
much prior to the age of Ptolemy, allows no more than 1000
ftadia ; and Herodotus {peaks of 700 fladia as a long day’s fail ;
paxprpepin: and the words, wlich affign 600 ftadia as a night's fail,
are in many copies wanting altogether,

The ancient writers made a great difference between a long
day’s fail and one’of a common day. Xenophon fays, that a tri-
reme galley could row, in a very long day, (‘Huspas pare paxpas
wAews,) from Byzantium to Heraclea ; which difiance is, by Arrow-
fmith’s chart of the Black fea, 131 Englifh miles, or 1144 Olympic
ftadia. The longeft day in that latitude is lefs than 15 hours, and
the complement of this number to 24 would allow time futficient
to complete a voyage of more than 1300 ftadia ({uppofing them to
be Olympic) in a day and night,

The laft inftance T mean to oie {rom Mr. Ia Nauze does, 1
think, no credit to his candour. He fays, that Herodotus lays
down 200 ftadia as the extent of a day’s journey ot a foot tra-
veller ; and that Vegetius had mentioned 20 miles as the day’s
march of the Roman foldiers; which, he obferves, is jutt tén fiadia
to a mile. But Herodotus exprefsly refers to the diftance travelled
by a foot meflenger, not to the march of armies, Whmli the

attey
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latter is underftood, he affigns 150 ftadia only, or 18§ Roman
miles, a diftance fufficiently near to Vegetius's calculation.

The above fadts and arguments will, I truft, prove that, where
the ftadium is mentioned, and no fpecification of a different mea-
fure appears, the Olympic ftadium of eight to a mile is under-
ftood ; efpecially in the earlier writers, as Herodotus, Xenophon,
Diodorus, Strabo, Arrian, and even Paufanias.

APPENDIX.
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TTU‘ learned Bifhop of St. Afuph, Dr. Horfley, in a note an-
nexed to Dr. Vincent’s Accotint of the Voyage of Nearchus, has
exprefled him{elf to be of a different opinion, refpe@ing the
length of the ftadium, from the one above fpecified. I thall take
the liberty of examining briefly his Lordfhip's arguments; and
muft requeft the reader’s patience, if 1 repeat fome part of what
has been urged in the foregoing Differtation.

He begins with obferving, that the circumference of the earth
amounted, according to Eratofthenes’s calculation, to 252,000
fladia ; and, according to Ariftotle, to 400,000 ftadia; and in-
fers from thence that the ftadium of Arifiotle was to the fla-
dium of Eratofthenes as 252 is to 400, or very nearly as five to

eight.

But this propofition takes it for granted that Ariftotle and
Eratofthenes agreed in opinion refpecting the dimenfions of the
earth, and differed only in refpe@ to their eftimations of the mea-
fure which each of them refpeively employed ; a pofitiof which
can by no means be admitted.

Bb2 It
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It does not appear on what grounds Ariftotle®, or rather the
mathematicians of his age, eftimated the circumference of the
earth to be 400,000 ftadia: but this is certain, that Eratofthenes
did not borrow his calculations from them, but formed his opinion
from obfervations of his own, which are yet preferved. He at-
tempted this arduous tatk by an actual meafurement of a fegment
of a great circle on the globe, making his computation upon the
whole by uniting obfervations made in the heavens with a cor-
refponding diftance, meafured (as it was fuppofed to be) on a me-
ridian of the earth.

The fegment of the meridian, which he fixed on for this pur-
pofe, was that between Alexandria and Syene, the diftance be-
tween which places he is faid to have meafured, and found to be
5000 ftadia. He alfo found that the angle of the meridian fhadow
upon the fcaphia or fun-dial at Alexandria was equal, at the fum-
mer folftice, to +s part of the circle; and that there was no thadow
from the gnomon at Syene at the fame period of time, and at the
fame inftant of the day.

Suppofing then Alexandria and Syene to lie under the fame
meridian, he concluded that the diftance between them was s part
of a great circle of the earth; and this diftance being (as was
fuppofed) by meafure, 5000/&&%5, the whole circumference of the
earth muft be of courfe 250,000 ftadia. But in the account of
this procefs, which is accurately dptailed by Cleomedes, not a

* DrBlair fuggefis, that this may bean ob-  tht firft who attempted that menfuration.
jeCtion to that work being written by Arifto-  Blair's Fifl. of Geography.
tle, as Eratofthenes was genezally allowed to be

word
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word occurs refpedting the calculation of Arittotle, who, [ believe,
however great in other inftances, had not much fkill in aftro-
nomy.

Dr. Long laments “ that the Babylonic Obfervations, a treafure
“ almoft ineftimable, and which he neither knew how to make
““ ufe of himfelf, nor fo much of their value as to induce him to
“ ufe the neceflary means for their prefervation, for the ufe of
“ thofe who did, had not fallen into the hands of Eudoxus, 1a-
“ ther than into thofe of Ariftotle.”

There is then neither proof nor prefumption that Eratofthenes
accommodated his calculation to that of Ariftotle; or that the
itinerary ftadium was lefs in the time of Ariftotle than it was in
that of Eratofthertes®. But I fear we can place no great confi-
dence either in the obfervations or in the meafurements of Era-
tofthenes. He thought that Alexandria and Syene lay under
the fame meridian ; whereas they are found to differ by a {pace
equal to 100 minutes of latitude, equal nearly to 115% Englith
miles, Alexandria being fo much to the weft of Syene. The dif-
ference of latitude is about 7° 20’ ; fo that the real diftance
between the two places is about 521 Englith miles, equal nearly
to 4552 Olympic ftadia.

This falls thort of Eratofthenes's calculation by 448 fladia,
equal to 51 Englith miles: but we muft confider that the diftance
laid down by Eratofthenes is the one found by meafurement,
which muft exceed the difference of latitude, fince the meafurers

b Eratofthenes lived about 1323 years after Arifiotle.
did
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did not difcover that the two places fay under different meridians.
The numbers of Eratofthenes above fpecified were not however
acquiefced 'in by fucceeding aftronomers, fince Marinus and Pto-
lemy allotted, as Dr. Blair obfcrves, no more than 3600 ftadia“ to
that diftance; as the feven degrees twelve minutes (a calculation
of the latitude not very different from that of Mr. D’Anville be-
fore-mentioned) amounted exaétly to that number on the propor-
tion of 5e0 ftadia to a degree; which, Ptolemy tells us, was agree-
able to memfurations allowed and acknowledged.

The learned Prelate’s calculations in the”next paragraph are
rather incorre¢t. He ftates the proportion of the Roman foot to
the Englith to be as 97 : 100; whereas it appears from Greaves,
whofe meafurement the "Bithop feems to have adopted, to be only
067 : 1000; which makes a difference of nearly +¥= part, and
amounts nearly to 16 feet in the fpace of an Englith mile ; which,
although an inconfiderable difference in fiall diftances, is neceflary
to be taken into account in the eftimation of large extents; and
this error, by over-rating the length of the Roman foot, vitiates
in fome meafure his fubfequent calculations.

This appears in the next fentence of his Lordthip’s obfervations;
where he urges, “ that if eight Olympic fladia were equal to a
*“ Roman mile, and that Pol}bm{"' addition of } of a ftadium was
“an error of his own, aanﬁr;g from the differemce between the
“ Roman and the Otympic foot, then one Olympic ftadium would
“ be 608.25 feet, London meafure;” which womputation over-rates

¢ 3600 X 5o gives only 180,000 fladia, ference of the sarth,
or 20603.4 Euglith md%ﬁw fhe circum.
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the length of the fladium by one foot and 875 decimal parts, equal

to 22.5 inches, amounting to more than 15 feet in the extent of
an Englith mile.

The Bithop next lays it down, that the opinion of the Greek
foot being to the Roman in the proportion of 25 to 24 was er-
roneous, though current among the Romans themfelves. But it
is'difficult to fuppofe that perfons of rank, fcience, and gducation
among the Romans were ignorant of the difference between the
Greek and the Roman foot, when we confider the intimate con-
nection which fubfifted between the two countries ; or that Pliny,
perhaps the moft learned and philofophical man of the age in
which he lived, and who, as appears from works of his, publithed
by himfelf, and @till extant, beftowed much labour on geographi-
cal refearches, would affign 625 feet to a ftadium, when he muft
know that 600 only was the proper quantity, and that teo in a
paflage, wherein he was fpeaking of the ftadium only, without
any refcrence to the mile.

Nor can 1 admit with the learned Prelate, that the Romans,
even in their popular valuation of the Greek meafures, would be
apt to reckon eight Olympic fladia to be exactly equal to their
own mile, taking no account of the fration mentioned by Poly-
bius, fuppofing that fuch an addition was neceflary to complete
the true extent of the mile.

Can we fuppofe this to have beep the cafe with thofe perfons
to wwhom the care of the menfuration of thefe diftances was com-
mitted, when we are told by Polybius, not at fecond-hand, as in

the quotation from Strabo, but in a paflage now extant in his
original
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original works, “ that the diftances between places were diftinctly
“ and accurately marked and divided by the Romans into portions
“ of ecight ftadia each "

Would it have been confiftent with the charadter of thefe men-
fores terrarum ’, perfons of rank entrufted with this charge by
public authority, te have negleéted one part in twenty-five of the
diftance awhich they were direted to meafure, which, in large
extents, would have amounted to a confiderable fpace?

Thus Herodotus tells us, that the circutuference of the lake
Meeris amounted (o 3600 fladia; which extent is eflimated by Mu-
cianus, a perfon of the greateft authority, and frequently appealed
to by Pliny, to be 450 m. ». which 1s eight ftadia, and no more, to
a mile. Had the third part of a ftadium becn added, it would
have amdunted only to 432 M. p. or about 18 miles fhort of
Mucianus'’s calculation; a fpace too large to be properly overlooked
in any furvey that pretends to accuracy.

Again, Pliny tells us, that the 252,000 ftadia, which Eratofthenes
computed to be the circumference of the earth, amounted in Ro-
man meafure to 31,500 M, p. 'This, it is obvious, is no more than
eight ftadia to a mile; and it is furely very improbable, if
Pliny had known (as he muft liive done, had it really been the
cafe) that % of a ftadium was neceflary to be added to make up the

¢ In judicando, menfor bonum virum etjuf- nem bonom, juftum, fobrium, caftum, modef-
tum agere debet, nulla admonitione aut fordie  tumy, et artificem egregium exigit. Aggen.
bus maveri, fervare apinionem, et arte et mo-  Urbicus de Officio Menforis.
ribus omnis illi artificii veritas cuftodienda eft. Via eft illi fua le&io, oftendit quod dicit,
Totum autem hec jnﬂinngi officiom homi- probat quod didicit. Cafliodor, Var. iil, 53.

mile,
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mile, that he did not take fuch an additional quantity into the ac-
count, where it would make fo great a difference.

Two hundred and fifty-two thoufand fladia, at eight ftadis and
one-third to the mile, amount only to 30,240 M. p. which is 1260
M. p. fhort of Pliny’s calculation. Can we then fuppofe that Pliny,
on whofe fcientific charadter it is needlefs to enlarge, would know-
ingly have pafled over, as not worthy notice, a fj pace, which,
at 75 m. p. to a degree, amounts nearly to 17 degrees of latitude,
or about 1153 Englith miles ?

But the learned Prelate would do well to confider, that Pliny is
not the only Roman writer who has afligned 625 feet to the fla-
dium. Columella, in a part of his work above cited, which was
written profefledly to explain the praecepta menfurarum, allots the
fame number with Pliny, both of paces and of feet; and Cenfo-
rinus, Frontinus, together with the authors of the treatife de Li-
mitibus, and that de Menfuris, preferved among the Rei Agrarize
Au&ores, all concur in giving the fame defcription of this mea-
fure. Is it poffible to fuppofe writers of fuch rank and accuracy
all uniting in the fame miftake, refpeéting a circumftance of fuch
common occurrence ? Is it not more reafonable and more natural
to fuppofe the meaning of Polybius to be, that the ftadium, mea-
fured by 600 Roman feet, wotld be defe@ive one part in 24, com-
pared with its length, if meafured by the fame number of Greek
feet ; and that therefore it would be neceflary to add »% part, or
25 additional Roman feet, to make up the deficiency ? and that
thefe 25 feet were really added, the teftimonies above produced

demonftrate.
ce The
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The Olympic foot, we are exprefsly told by Aulus Gellius, ex-
ceeded the common foot in the fame proportion as the foot of
Hercules exceeded in length the foot of an ordinary man ; and
this difference appears to be in the proportion of 25 to 24.

It is proper to remark, that all the Greek writers, who defcribe
the Olympic or itinerary ftadium, and who might be fuppofed
to reckon by Greek feet, as Herodotus, Hero, and Suidas, con-
cur in afiigning to this meafure 600 feet. On the other hand,
all the ILatin or Roman writers, to whom the Roman foot was
more familiar, who deferibe the fladiym in ufewmong the Romans,
uniformly afcribe to it the meafurc of 025 feet. Yet we have no
reafon to think that the Greek and the Roman fiadium were of
different dimenfions.

The Greck foot, as deduced by Mr. Stuart, from meafurements
of different parts of the Hecalompedon at Athens, exhibits, as I
have before thewn, as nearly as pofiible, allowing for fmall inaccu-
racics in the menfuration, and perhaps for fome in the conftruction
of the building itfelf, the proportion of 25 to 24, as compared
with the Roman foot deferibed by Mr. Greaves to be feulptured
on the marble monument of Coffutius at Rome; which propor-
tion coincides with the difference of the number of feet afligned
to the ftadium by the Greek, and tiat afligned to the fame mea-
fure by the Latin or Roman writers. 1f Hercules was taller than
other men, ¢ aliorum procerius,” as it is exprefled by Aulus Gel-
lius, the meafure taken from his foot, fuppofing that to be in pro-
portion with the reft of his body, muft exceed the ufual meafure
of length; and of courfe fewer Herculean fect than feet of the
ufual fize would be required to make up a given length. To this

we
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we may add, that the proportion of 25 to 24 is no extravagant or
improbable excefs of fature above that of ordinary men, for one

fo celebrated for firength, adivity, and other athletic excrcifes, as
Hercules is reported to have been.

Suppofing the height of an ordinary man to be five feet ten
inches, Englifh meafure, the addition of a 24th part will make
that of Hercules to have been rather under fix feet and one inch,

which is no extraordinary height, though fuperior to the common
ftandard of mankind.

cce TABLES
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TABLE I

Table of the proportion which Greek Stadia bear to Greek Miles,
to Englifh Miles, and to Englifh Fect.

Greek Mﬁ::e ::'ldi l\fi?ihaﬁ;d Engllf:dl'cct Greek P\vi(iilre‘:::::{nc'l1 ?-E?Eshg:\d .Engl;l;]hchet \
Stadia. | deciggd | decimal decimal Stadia. decimal | decimal decimal
- parts. parts. parts, parts. parts. parts
I equalto) 125 E .1144.65| 604.374" | (17 equal wiz.ms 1.945875 |10274.358
2 25 | .228930{1208.748" | [18 2.25 [2.06034 [10878.733
3 375 | -343395(1813.122 | |19 2.375 |2.174805 |11483.106
4. .5 1 .4578602417.496 20 2.5. |2.28¢9300 12087.48
5 625 | .572325(3021.87 21 2.625 [2.40376512601.854
6 75 | .68679013626.244 22 2.75 2.‘5182‘{5;13296.228-
Vi 875 | 801255 14230.618 23 2.875 |2.632695(13900.602
8 1. | .91572014834.992 | |24 3 2.747150|14504.976
9 1.125 |1.03018515439.366 25 3.125 [2.86161515109.25
10 1.25 |1.144650(6043.74 26 3.25 [2.9760701015713.724
11 1.375 11.25911516648.114 . | |27 3.375 |3.090535 10318.098
1z 1.5  |1.373570(7252.488 28 3-5  |3.205000 (16022.472
13 1.625 {1.488025!7856.862 29 3.025 13.319405117526.846
14 1.75 |1.602400 (846886 | (30 375 |3-43395 [18131.22
15 1.875 (1.716955 [go5761 31 3.875 |3-548415 18735.594
16 2. |1.831410 [9665.984 2 e e 3.66288 119339.968

* The length of the Greek fladium, expreifed as bere laid down in Englifh feet, is correét
according to the numbers given by Mr. Greaves, who has employed only two places of deci-
mal figures. If we extend thefe to fix figures, (and it may be done-indefinitely,) the proportion
will be as below ftated.

34 : 25 :: 967 : 1007.291666
Again, 1007.291666 X 12 -~ 1000 =12.087500992
Again, 12.087509992 X Goo = 7253.5059953
: Again, 7252.5059952 <~ 12 = 604.3754933
which differs from the calculation ufed in the Tables lefs than .018 decimals of an inch, or
confiderably lefs than % part of an inch in the exteat of a fladium,



200 TABLE 1. CONTINUED,

" Greek | Engitth | Englifh Feet Greek | Englih | Eaglifh Feet |
Greek  [Milesand] Miles and and | Greek  |Milesand| Miles and and
Stadia. decimal | decimal decimal Stadia, | decimal| decimal decimal
parts, parts. P"l«l- - Lpan.s. pms. parts.
33 equal v 14:125 3.777345(19944.342 |, {55 cqual t0[6.875 16.295575|33240.570
24 14.25 é.8918m 20548.716 | |56 7o 6.410040 3384_4.944
35 4375 14.006275[21153.090 | {57 7.125 [6.524505 134449318
36 4.5  14.120740121757.464 8 17.25  10.038976135053-692
37 4025 14.235205122361.838 | |59 7375 16.753435135658.066
138 475 14.34967 |22966.212 | |60 7.5  [6.8679 [36262.44
39 4875 14-464135123571.586 | 1100 12.5 |11.4465 1604374
40 P 4.57860 2417496 | [200 25-  [22.893g |120874.8
41 5125 |4.69306524779.334 | (300 37-5 343395 [181312.2
42 5:25 (4-807535]25383.708 | l400 50. _145.786  [241749.6
43 5-375_|4-921995(25088.082 | |s06 — 162.5 |57.2325 (302187
44 5.5 030460 126592.456 1600 75-  |68.678y [3620624.4
45 5625 |(5-150025]27196.830 | [yo0 87.5 |80.1255 [423061.8
46 5-75 15-265390|27801.1204 | |800 100. |9r.572 |483499.2
7 - 15875 15.379855|28405.578 | |goo 112.5 l103.01851543936.6
8 16, 5-494320129009.952 | {1000  |125. 1714.485 (604374
49 - 16.125 [5.608785(29614.326 | (2000 250. [228.930 (1,208748
) 16.25 [5.723250]30218.7 3000 375. (343.395 |1,813122
1 6.375 |5.837715|30823.074 | l4oco [500. l457.86  [2,417496
2 6.5 15.952180(31427.448 | |g000  l625. |572.325 [3,021870
Ei 16.625 16.056045|33031.822 10,000 [1250. |1144.65 [6,043740
! 16.75 1731110 §2636'.196 20,000 . 12500. 12289.3 hi2,087480




TABLE 1L

Of the proportion which Englifh Miles bear to Greek

pd

Stadia.
Englith Miles | Greek Stadia Englith Miles | Greek Stadia Englith Miles | Greek Stadia |
- and and and and and and
decimal parts, deciRal par. dgcimal parts. | decimal parts. decimal parts. | decimal parts.
& or .125 equal ] 1.09203925 17 equalto 148-51 ?338 40 equal Atéo 349.45256
§or.25 2.18407850| [18 157.253652 | |4t - |358.188874
3 or.375 3.27611775] 119 165.989966 | |42 1366.925188
$or.5 4.36815700} l20 174.72628c| |43 375.661502
§ or 625 5.46019625| |21 183.462591 | |44 384.497816
¥ or .75 6.55223550| {22 192.198908 | 145 393.134130
¥ or 875 7:64427475! |23 200.935222.| 46 401870444
1 8.736314 24 209.621536 | 147 410.606758
2 17.472628 25 218.407850| 148 419.343072
3 26.208942 26 227.144164 | 49 428.079386
4 34.945250, 4427 235.880478 | |50 436.81570
5 43.681570 @8 244.616792 | |51 4455520714
6 52.417884 1 49 253.352106 | |52 454.288328
Y 61.154198 30 262.0894.2 l 53 403.024642
{8 69.890512 | (31 270.825734( {54 471.760956
9 78.626826 | 132 279.562048 | |55 480.497270
10 87.36314 33 288.298362 | {56 489.233584
1 96099454 | |34 1297.034676 | |57 497.969898
12 104.835768 | |35 305.770990 |58 506.706212
{13 113.572082| |36 1314.507304 | |59 515442526
14 122.308306 | 137 (323.243618| 160 . 524.17884
115 131.044710| |38 1331.979932 ! |1Qo §73.6314
116 139.781024| 139 1340.716246 | |2c0 1747.2628




TABLE II. CONTINUED,

202

Greek Btadia : Greek Stadia Greek Stadia

Englith Miles. and Eungluth Miles and Englih Miles. and

decimal parts, decimal parts. decimal parts
300 equal to  [2620.8942 | (800 equal to [6989.0152 14000 equal o 34945.256
400 3494.5256 | [g9o0 7862.6826 | 5000 43681.570
500 |4368.1570 1000 8236,314 j10,000 87363.14
600 [5241.7884 | [2000 17472.62% | 320,000 174726.28
700 [6115.4198 | !3000 26208.942 | |




TABLE Il

Greek Feet reduced to Englifk Meafure.

:F cel ; ﬁt_ Englifh Feet, Inches, &c, %ﬁk Englith l"cct!., Inches, &c.
Feer. | Inches. wlm.d = Feet. | Inches. Dcurll::; of an

Tequalto| I 08748 26 equalo| 26 ‘ 2 27448

2 2 17496 2y 27 | 2 36196

3 3 26244 28 28 2 44944
4 < 3499 29 29 | 2 53692

5 5 43740 30 30 | 2 62440

6 6 52488 31 31 2 71188

i 7 61236 32 32 2 7936

8 8 69984 33 33 _|_2 88684

9 9 78732 34 34 | 2 97432 °*
10 10 87480 35 35 |_3 06180
11 I 96228 6 36 3 14928
12 12 1 04976 7 37 _1_3 23678
13 13 1 13724 38 38 | 3 32424
14 14 | 1 22472 39 39 | 3 41172
15 15 | 1 31220 40 4 |_3 49920
16 16 | 1 39948 41 41 | 3 58668
17 17 | 1 48716 42 42 | 3 67416
18 18 | 1 57464 43 43 | 3 76164
19 19 I 66213 44 44 3 84912
20 20 | 1 74960 45 45 | 3 93660
21 21 I 83708 46 46 4 032408
22 22 1 92456 47 47 | 4 [o 11156
23 23 | 2 01204 48 48 | 4 19994
24 24 2 09952 49 49 + 28652
25 25 2 18700 150 _50 4 37400

pd 2




204 TABLE III. CONTINUED.
%;z‘:k Englith Feet, Inches, &c. (I;J'I;etk Englith Feet, Inches, &c.
Feet. | Inches. ler?:tfhnf . Feet. | Inches. Dﬁc"?:rl:f am
51 equalto| §T 4 46148 400¢q.to] 402 | 10 99200
52 52 e 54895 500 503 | 7 74000
53 53 | 4 63634 Boo sl | 604 | 4 48800
54 54 | 4 72392 S
55 55 4 81140 700 705 | 1 | 23600
|56 56| 4 89888 () Bos | 9 | 98400
57 57 | 4 98636 900 906 | 6 | 73200
58 56 5 07384 1000 1007 | 3 | 48o00
9 59 5 16132 2000 , | 2014 | & | 96ooo
60 . 6o | 5 24880 3000 3021 | 10 | 44000
100 100 8 74800 4000 40%9 | 1 | 8oooo
200 201 | § 49600 5000 5036 | 5 | 40000
300 302 2 24400 6000 6043 | 8 | 8Booo




TABLE IV.

Of the proportion which the Minutes upon the Equator, reckoned from
one to fixty, bear to Englifh Miles and decimal Parts, to Englife
Feet, and to Greek Stadia and decimal Parts.

N. B. A Degree is reckoned to contain 365640 Englifly Feef, according to Mr. Picail's

calculation,
Minutes | Eoghfh Miles. h[" cgé:fh (smck Stadia  ||Minutes | Enghth Miles. E;El:fh Greek Stadia.
Ieq to| 1154166 6094 10.083127 122 | 25-391652 . |134068] 221.828794
2 2.308332 12188 20.166254 |23 26.545818  |140162| 291 911921
3 3.462498 | 18282 30.249381 |24 | 27.699984 [146256| 241 995048
4 4.616664 | 24376| 40 332508 (25 28.854150 152350 252.078175
5 5.770830 30470 50.415683 26 3o.co8316 158444 262.161302
6 6.924996 | 36564] 60.498762 |27 31.102482 164538 272.244429
7 8.o79162 | 42658/ 70.58188¢9 |28 | 32.316648 (170632| 282.3274556
8 q.wgz& 48752 80.665116 |29 | 33.470814 [176726] 292 41083
9 10.387494 | 54846 ¢0.748143 |30 34.024980 |18282¢| 302.404900
io 11.54166 60940| 100.831270 (31 35.779146 1188914] 312 576937
11 12.695826 | 67034) 110.914397 (32 | 36.9333512 |[lg500¥| 323.660064
] 13.849992 73128 120.947524 1133 | 38 087478 [201102] 332.743191
) 15.004158 | 79222| 131.080651 |34 30 241644 |2071906] 342.826318
14 16.158324 | 85316] 141.163778 {35 40.395810 |21 1290 352.900445
15 17.312400 | 9I4T10| 151.246G05 |[36 41.549976  [219384] 302.992572
16 18.466656 | 97504| 161.330032 |37 42.704142 [22517h] 373.075099
17 19.620822 [103598| 171.413159 (38 43.858308 231572 383 150826
18 20774988 109692/ 181.496286 (39 45.012474 [237660| 393.241953
19 21.929154 [115786] 191.570418 1[40 46.166640 1213760| 403.325080
29 23.083320 |121880| 201.60254 41 47-320806  |349854| 413 408207
X 34.337486 _[127974] 271.745067 [l42 48.474972 1255948] 423-491334




206 TABLE IV. CONTINUED.

Minutes|  Eoglith Mites. | 528U Greek Swdia. | Minutes| Enghita Miles. | “p8™ | Greck Sradiéh
43 eq.to| 49.629 262042| 433574461 |52 ea.tof 60.016632 (315888 524.322604
44 50.783304 (268136| 443.657588 |53 61.170798 |322982| 534.405731
45 51.937470 |274230| 453-740715 62.324964 (329076 544.488858
46 53.091636 [280324) 463.823842 55 _ | 63.479130 1335170| 554-571985
47 54.245802 [286418| 473.906969 ﬁts "o 64.633206 (341264 564.655112
48 55399968 [292512| 483.990006 |i57 65.787462  1347358| 574-733239
49 56.554134 1298606| 494.073323 |58 66.941628 1353452| 584.821366
50 57.70830  |304700| 504.156350 'ﬂgg 68.095794 1359546| 594-994493
51 58.862466 |310794| 514.239477 60 69.25 365640 604.9898




TABLE V,

Of the extent of the Degrees of Longitude in Englifh Miles and
decimal Parts, at every ten MEnutes of Latitude, reckoned from
the Equator to the Pole.

Length of Length of Length of
De- | Mi- | Degrees of Longi- De- | Mi- | Degrees of Longi- De- { Mi- | Degrees of Longi-
grees. [nutes,| tude in Englith |, Enutﬁ! trudc in Englifh ;mea.”nutu. tude in Englith
Miles. a Miles. Miles.
Equator. | 69.25 4 ! 69.08130 8 68.57680
10 | 69.24973 4 | 10| 64y.06700 81 10| 68.54773
20 | 69.24885 4 | 201 69.05203 8| 20| 68.51883
30 |_69.24736 4 | 30 | 69.03650 87| 30| 68.4836
40 | 69.24531 || 4 | 40| 69.02043 8] 40 | 68.45930
50 | _69.24271 | | 4 | 50 | 69.00375 8 | 50 | 68.42865
1 69.23945 1 51 68.98648 9 68.39740
1| 10| 69.23565 5| 10| 68.96863 9 [ 10| 68.36563
1 | 20 | 69.28125 5 | 20 | 68.95020 9 | 20| 68.33323
1|30 | 69.22646 5| 30| 68.93120 9 | 30| 68.30360
1| 40 | 69.22086 5140 | 68.g1160 9 | 40 | 68.26675
1|50 60.21454 5| 50| 68.89142 9 | 50| 68.23263
2 69.20783 6 68.87600 10 68.19800
2 | 10| 69.20500 | | 6 | 10| 6¥.84915 10 { 10 { 68.16268
2 | 20| 69.19260 -+ | 6 |20 | 68.82740 10 | 20 | 68.12683
2 | 30 | 69.18410 6 | 30 1 B8.8og86 10 | 30 | 68.8g400
2 {40 | 69.17500 | 6 | 40 | 6878173 10 | 40 | 68.05340
2 {50 | 69.16535 6 | 50| 6B.76600 10 | 50 | 68.01583
¥ | 69.15510 | 7 :68.73366 11 67.97770
3 | 16 | 60.14426 | |7 | 10| 68.70900 11 | 10| 6%.93880
3 | 204 69.13285 | 7 b ao | 68.68354 11 | 20 | 67.8gg66
3 | 30 69.12085 7 | 30| 68.65756 | [11| 30 67.85g80
31491 GQ.IQBQL 4, 7440 ] 06863100 11 | 40 | 67.81935
3 lso| 6900510 | 4 7150 | 68.60380 11 | 50 | 67.77837




208 TABLE V. CONTINUED.
{77 Lengrhoof Length of ) Length of
| De- | Mi- | Degrees of Longi-|{ l De. | Mi- | Degrees of Longi- LE@- Mi- | Degrecs.of Longi.
grees.[nutes, |  tude in Englith | . |grecs. {nutes.f tude in Englifth | - es. | nutes,| tude in Englith
If Miles, Milcs, - Miles,
}_'?_m 67.73671 17 | 50 | 65.92263 23 | 40 | 63.42583
{12 | 10| 07.69155 18 "65.860606 23 | 50 | 63.34470
12.| 20 | 67.65181 - 18 | 10| 65.79813 24 63.26330
12 | 30 | 67.60850 18 | 20 | o85.73504 | 1 24| 10| 63.18083
12 | 40 | 67.56460 18 | 30 | ©5.67150 24 | 20 | .63.09100
12 | 50 | 67.52020 18 | 40 | 65:60721 24 | 30| 63.01483
13 67.47510 18 { 50 | 65.54246 24 | 40 | 62.93130
"3 Yo | 67.42051 19 65.47716 24 | 50 | 62.84670
13 | 20 | 67.38340 19 | 10 | 65.41130 235 62.76181
13 | 30| 67.33663 19 { 20 | 65.3449CQ, 25 | 10 | 62.67641
17 | 40 | 67.28930 T; 30 | *65.27703% 25 |20 | 62.59050
13 | 50 67.24141 19 | 40 | 765.21040 25 | 30 | 62.50430
14 67.19300 19 | 50 | 65.14233 25 | 40 | 62.41743
14 | 10 | 67.14400 20 65.07371 25 | 50 | 63233953
14| 20 | 67.09436 | | 20| 30 | 65.00453 26 62.24150
14.[30 | 67:.04423 |1 20] 20] 64.934%0 26 | 10 | .62.15293
“14.| 40 | 66.99350 26 | 30 | 64.86454 26 | 20 | 62.06383
14 | 50| 66.94220 | | 20| 40| 64.79373 26 | 30 | 61.9%420
15 66.89036 20 | 50 | 64.7237 26 | 40 | 61.88460
15 | 10 | 66.83%00 21 64.65044 26 | 50 | 61.79340
|15 | 20| 66.78500 21 | 10 | 64.57800 | | 27 61.70220
115130 66.73141 121 |20 | 64.50500 27 | 10| 61.61050
715 | 40 | 66.67730 21 | 30 | 64.43141 . 27 | 20 | 61.51825
15 | s0 | 66.61260 ‘21 | 40 | 64.35731 27 | 301 6I.42550
16 060.56736 21 [ 50 | 6.4.28266 27 | 40 | 61.33223
16| 10 [ 66.51156 22 64.20750 27 | 50 | 61.23844
16 | 20 | 66.45520 22 | 10 | ¢ 64.13160 28 | | 61.14413
16 | 30 1 606.39827 22 | 20 | 64.05550 28 | 10 | 61.04930
16 | 40| 66.34078 22 | 30 | 63.97864 | | 28| 20 | "6o.95400
36 | 50 | 66.28271 22 | 40 | 63.90130 | {28 30| 6085809
17 66.22410 {22 50| 63.82341 | | 28 | 40| Bogbiz1
17|30 6616493 | |23, | 63.74494 | |28 |50} 60.60648:
"17 {20 | 66.10520 | 23 [L30 |, 63.66600 | |39 { 60.55741
17 | 30 | 66.04500 123 {264 63.58646 | | 29| 10 {" 6o.46g50
274 40 | 65.98460 23 301 6350640 1. l3g | 30 1" 6037107




TABLE V. CONTINUED. 209

Eength of Length of Length of
De | Mi- | Degrees of Long- De- | Mi- | Degrees of Langhf  § De- | Mi. | Dogrecs of Longi.
grees fnutes,|  tude in Eaglith grees. | notes | tude 10 Eaghtie Lmes. nutes | fade 1n Errglx

Miles. Mles. Miles.
29 | 30 } 60.27214 35} 20 | 56.49425 41 | 10 | 52.33126
29 | 40 } 60.17270 35 )39 )_ 5637759 41 | 20 | 51.99845
29 | g0 [ 60.07274 35 | 40 | 56.236027 41 | 30 | 51.86518
30 50-97501 35 ﬁ ~ 56.14200 41 | 40 | 51.73150
30 | #8 | 59 88507 36 56.02442 41 | 50 | 51.59735
30| 371 59.76980 36 | 1o | 55.90580 42 51.46280
30 | 30 | 59.66783 36 | 20 | 55.78667 42 | 10| 51.32777
30140 | 5958534 36 ) 30 | 55-66710 42| 20| 5110232
30 | 50 | _59-46234 36 (40 | 55:54739 42 | 30 | 51.050646
31 59:35884, | .| 36 | 50 | 55.42051 432 | 40 | 50.91008
31 | 10 | 5ga35483 34 '} 55.30651 42 | 50 | 50 78341
3T |20 | 59.15034 37 | 10 | 55.T7135 43 50.64624
31130 | 5994534 37 | 20 | 55.00211 43 | 10 | 50.50864
3! | 40 | 58.93983 37 .30 | 54.93963 43 | 20 | 50.37062
31 | 50 | 58.83383 37 | 40| 54.80423 43 | 30| 50.23220
32 58.72732° 37 |59 | 5469353 43 | 4° | 5009330
32 | 10 | 58.62032 38 54-56972 43 | 50 | 49.95400
32 | 20 | 58.51270 38 | 10| 54.44550 44 49.81430
32 | 30 | 58.40487 38 | 20 | 54.32080 44 | 16 | 49.67414
32 | 40 | 58.29538 38 | 30 | 54.19562 44 | 20 | 49.53358
32 | 50| 58.18740 38 | 40 | 54.0982 44 | 30 | 49.39261
33 58.08792 38 | 50 | 53.94390 44 | 40 | 49.25115
33 )10 | 57.96814 39 53-81736 44 | 50 | 49.10938
33 | 20| 57.85752 39 | 10| 53.69035 45 48.96714
1 33 | 30| 57.74660 39 | 20 | ‘53.56290 45 | 10 { 48.83878
33 | 4° | 57.63520 39 | 30 | 53.43510 45 | %0 | 48.68143
33 ] 50 | 57.52326 39 | 40*| 53.30665 45 | 30 | 48.53796
34 5741094 39 | 50 |_53-17783 45 | 40 | 48.39410
34 | 10 | 57-20796 40 53.04860 45 ] 50 | 48.24080
34 | 20| 57.18460 40 | 10 | 52.91887 46 48.10510
34 130 | 57.07074 40 | 20 | 52.78872 46 | 10| 47.96000
34 | 40| 56.95641 40 | 30 | 52.65811 46 | 20 | 47.81448
34 | 50 | 56.84160 40 | 40 | 52.53710 46 | 30| 47.66855
35 5672638 40 | 50 | 5239560 46 | 40 | 47.52224
35 | Yo ¥ 56.62050 41 ' 52.26366 46 | 50 | 47.37551

EE



210 TABLE V. CONTINUED.
Length af Length of ’; Length of
De- | Mi- { Degrees of Longt- e~ { Mi- | Degrees of Longi- De- | Mi- | Degrees of Lungi-
grees |nutes | tude m Enghth k‘m. nutes { tude in Enghth grees [nutes | tude in Enghth
Miles Miles Miles
47 47.22840 52 | 50 | 41.83640 58 | 40| 36.01112
47 | 10 | 47.08085 53 41.67571 58 | 50| 35.83890
47 | 20 | 46.93294 53 | 1o | 41.51464 59 35-66639
47 | 30 | _46.78462 53 | 20 | 4135324 59 | 10 | 35-49357
47 | 40 | 46.63590 53 130 | 41.19749 59 | 20 35;#,045
47 | 50 | 46.48680 53 | 40 | 41.02940 59 | 30 | 35-14732
48 ¢46-33730 53 | 50 | 40.86693 59 | 40 | 34.97331
48 | 10 | 46.18740 54 40.70412 59 | 50 | 34-79930
48 | 20 | 46.03712 54 | 10 | 40.54100 6o 34.62500
48 | 30 | 4588644 54 | 20 | 40.37750 69 | 10 | 34.52981
48 | 40 | 45.73531 54 | 30 | 40.71367 6o | 204 34.27551
487150 | 4558391 | |54 | 40 | 49.04952 60 | 30 | 34.10033
49 _45:43209 54 | 50 | 39.88501 6o | 40 | 33.92486
49 |_to | 45.27992 55 39 72008 6o | 50 |_33.74911
49 | 20| 45.12726 55 1 10 { 39.56410 61 33.57306
49 | 30 | 44.97428 55 | 29 |_39-38947 6: | 10 | 33.39674
49 | 40 | 44.82092 55 1 30 | 39.22362 61 | 20 | 33.22074
49 | 50 | 44.65716 55 | 40 | 39.05746 61 | 80 | 33-04324
50 44.51304 55 1 50 | 38.89094 61 | 40 | 32.86608
50 | 10| 44.35854 50 38.72411 61 | 50 | 32.68863
501 20 44.20369 56 | 10| 38.55604 62 32.5T040
50 1301 44.04842 56 | 20 | 34.38945 62 | 10 | 32.33290
50 | 40 | 4389280 5A | 30 | 38.22164 62 | 20 | 32.15463
50 | 50 | 43.73671 56 | 40 | 38.05350 62 | 30 | 31.97610
51 4359044 56 | 50 | 37.-88534 62 | 40 | 31 79724
51 | 10| 4342371 57 37.71629 62 | 50 | 31.61820
51| 20 | 43.200661 57 |10 3744715 63 31.43812
St | 30 | 43.10915 . 57 , 20 | 37-36913 3 [ 10 | 31.25922
53 | 40 | 42.9513) 57 | 30| 37.20800 63 | 20 | 31.07034
31150 | 4270312 57 | 40 | 37-93795 ° 63 | 30 | 30.89920
52 42.63 456 57 | 50 | 3686759 63 | 40 | 30.71880
52 | 10 | 4247565 58 36.69692 63 | 50 | 30.53813
52 | 20¢0 42.31540 58 | 1c | 36.52593 64 30.35720 |
52 30 | 42.15673 58 | 20 | 36.35463 64 | 10 30.1;591__‘
52 | 40 ) 41.99676 58 | 30| 36.18328 64 | 20 , z?.ggq.g




TABLE V. CONTINUED.

211
Léngth of Tenyth of B Leogth of

De. | Mi- ees of Long:-| De- | M- | Degrees of Loﬁ?’ De- | Mi- | Degrees of 1ong

grees { nutes | tude in Enghth grees | nutes | tude 1 Engh grees | nutes [ tude in boghth

Miles. Mles miles

64 1 30| 29.81290 70 | 20 | 23.3069T 56 | 10 | 16.55751
64 | 40 | 29.63095 70 | 30 | 23.11613 76 | 20 | 16.36190
64 | 50 | 29.44874 70 | 40 | 22.92614 76 | 30| 16.16610
65 29.26631 70 | 50 | 2273591 | |76 |40 | _15.97015

65 | 10 | 29.08362 71 22.54551 76 | 50 | 15.77497
65 ( 20 | 28.goo7I 70 | 10| 22.35504 ua 15.57785
65 | 30 | 28.71751 71 | 20 | 22.16521 77 | 10 | 15.38152
65 | 40| 28.53410 71 | 30| 21.97335 77 | 20| 15.18505
65 | 50 | 28.35041 71 | 40 | 21.78222 77 | 30|14 98340
66 28.10172, 71 | 50 | 21.59092 77 | 49 | 14-79170
66 | 10 | a3.98231 72 21.39941 77 | 50 | _14.59490
66 | 20 | 27.79800 72 | 10 | 21.20771 78 14.39760
66 | 30 | 27.61331 72 | 20 | 21.01590 78 | 10 | 14.22050
85 | 40 | 27.42852 72 | 30 | 20.82340 78 | 20 | 14.00360
66 | 50 | 27.24344 72 | 40 | "20.63162 78 | 30 | 13.80623
64 27.05814 72 | 50 20,41930_ 78 | 40 | 13.60878
67 | 30 | 26.87251 73 20.24674 78 | 50 | 13.40120
67 | 20 | 26.68682 73 | 10 | 20.05402 79 13.21323
67 | 30 | 26.50084 73 | 20 | 19.86112 79 | 10 |__13-0354°
67 | 40 | 26.31461 73 | 30 | 19.66806 g | 20 [ 12.81782
| 67 | 50 | 26.13820 73 | 40 | 19.457428 79 | 30| 1261981
68 25.94150 73 | 59 | 19.28144 79 | 40 | 12.42170

68 | 10| 25.75463 74 19 08790 Tng | 50 | 12 22343
68 | 20 | 25.56752 74 | 10 | 18.89417 8o | 12 02510

68 | 30 | 25.38021 74 | 20 | 18.70030 Bo | 10 | 11.82670
68 | 40 | 25.19261 74 | 30 | 18.50621 8 | 20 | 11.62820
68 | 50 | 25.00431 74 | 30 | 18.31207 8o [ 30 | 11.4395!
69 24.815700 74 | 50 | 1871772 8o { 40 | 11.23081
69 | 10 | 24.62881 75 17.92322 " 8o 50 [ 11.032n0
69 | 20 | 24.44044 75 {10 | 17.72858 81 10.43308
69 | 30 | 24.25181 | |75 20 | 17.53380 81 | 10| 10.63408
69 | 40 | 24.06308 75 {30 |_17.33882 81 | 20 | 10.43500
69 | 50 | 23.87409 75 | 40 | 17.14372 81 | 30 | 3j0.235b0
%0 23.68490 75 | 50 | 1694847 81 | 40| 10.03650
70 | 10 | 23.49550 76 16.75310 81 | 50 9.81455

EC 2



1TABLE V. CONTINUED.

212
Length of of Length of M_ A Length of

‘ De- | Mi. | Degrees of Longi-f 1@1‘0& Mi- | Degrees of Longi-| | De- | Mi- | Degrees of Longi-|
jorees. ’-nulcs tuide ul\iil::ghfh gtees. nutes.| tude n:;lﬂﬁt.lsh Egrees, -nuan{ tude Eigl.ghm

82 fl '9.63774 84 | 50| 6.23618 8y | 40 I 2.81938

82 | 10 | 9.43822 85 6.03554 87 | 50 | 2.61809
82| 20 | 9.23802 85 | 10 | 5.83484 88 | 2.41673
82 | 30 | 9.03804 85 [ 20 | 563409 88 | 10 | 2.21546

82 | 40 | 8.83919 85 | 30 | 5-43329 88| 20 | 2.01412
82 | 50 | 8.63035 85 | 40 | 5-33245 88 | 30 | 1.8127%

85 || Ba3045 | {B5|50| 503156 | |88 |40 | T6TIgH

83 | 10 | 8.23042 86| | 483064 88 | 50 [ 1.400¢8

83 | 20 | 8.03943 8 | 10| 4.62967 | 8¢ | 1.20858 3

83 130 | 7.83932 85 | 20 |__ 442866 |8y |70 |__1.00716
83 | 40| 7.53915 86 |30 | 4-22761 {89 | 20y .Bag74

83 | 50 | 7.43890 186 40| 4.02653 | 89 | 30 1 60481

84 7.23860 | [ 86 | 50 | 3.82541 B9 | 40 |  -40288
84 | 10 7.03823 84 1 3.62427 89 50 1 20!44-,;~
84 | 20 | 6.83780 87 10| 3.42301 90 | oocoo
84 [ 30| 6.63732 87 | 20 | 3.22188 v |

84 | 40 | 6.43678 87 | g0 _3.02064 |




TABLE VI

Of the Greek Numerals, and of the Charaéers ufed by ProLefy
to exprefs Minutes of Longitude and Latitude.

GREEK NUMERALS.

a <] Y. ) . € 5 ¢ ] g
I 2 3 . PR 5 6 7 8 9

$ X A B ] 50 ° o 4
10 H 30 40 50 70 8o 90
¢ o T v () x \l/ @ A

100 | 200 300 400 500 600 700 | 8oa | gqoo
[- 3 B v k i x f

1000 | 2000 3000 | 10,000 | 20,000 | 100,000

Chara&ers ufed by Ptolemy to exprefs Minutes.

7B L LB Yo ¥ f? f'yiﬁ lw
_25 | 30 35 | 40| 45 | 50 55 160

[B] ]3| »

5 1 10] 15 20

THE END,




s Cul}mpoad_, Punter, Oxforl.



