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ParT XIL~THE GOVERNORS OF ROMAN BRITAIN.

BY THE REV. JOHN M°CAUL, LL.D.,
PRESIDENT OF UNIVERSITY COLLEGR, TORONTO, ETC.

75. TuE succession of the Imperial Legates is so important an
element in fixing the chronology of the Roman period in British
history, that an accurate discussion of the subject cannot fail to be
useful; especially as, so far as I am aws.e, no correct list has yet
been published. ~ Such an examination, then, with reference not
merely to historic, but also to epigraphic records, will form the
subject of the present communication.

Before entering into particulars, it may be advantageous to take
a general view of the government of Roman Britain.

For the first three centuries, from the time of Claudius to that
of Constantine, the Governor of the island was Legatus dugusti Pro
Pretore, and also Consularis. To him was confided the civil and
military administration of the Province. The next in authority,
under him, was the Procurafor, the fiscal agent of the Emperor;
and, in the absence of both, the government was administered, for
the time, by the Legati Legionum. See Tacitus, Hist. i., 60.

Vor. X. v
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In Constantine’s division of the Empire, Britain became a dicccests:
of the prml‘enhlr(v Calliormum, and was coverned by a Piearius, u

e s Gal w7 WaS governet Jy a Jicar Luo, under
whom were Praesides of its provinces. In the time of the Notitia,
probably circa A.D. 400, this Picarius, or Governor-in-Chicf, had
under him two Consulares, viz.: of Maxima Cesariensis, and of
Valentia, and three Prasides, viz.: of Britannic Prima, Britannie
Secunde, and of Flavia Cesariensis. In addition to these were a
Comes litoris Sazonici per Britanniam, Comes Britannice, or Britan-
niarum, and a Dux Britanniarum. The Vicarius, Consulares, and
Presides, exercised civil authority ; whilst the Comes litoris Saxonict,
the Comes Britanniarum, and the Duzx, had military command.

I.—DurinGg THE FIRST CENTURY.

The rirst eleven governors of Roman Britain are mentioned in
order by Tacitus, in his Agricola. The following are their names
as there given:—

Aulus Plautius,
Ostorius Scapula,
Didius Gallus,
Veranius,

Suetonius Paulinus,
Petronius Turpilianus,
Drebellivs Marimus,
Vettius Bolanus,
Petilius Cerialis,
Julius Frontinus,
On. Julius Agricola.

This list is satisfactory, so far as informing us of the order of suc-
cession; but Tacitus, neither in his dgricole, nor clsewhere in his
extant works, supplies materials sufficient for defining the beginning
and the end of the government of each of those Legates. Let us
consider, then, what certain information may be collected relative to
these points.

The beginning of the administration of dulus Plautius*® is certain,

* Aulus Plautius Silvanus. 1incline to the opinion of Ed. Mon. ist. Brit.,and otheis,
that be is the same as the person named in tho inscription found at Tivoli, and given by
Gruter, 453, 1., Orelli, n. 750, and 3on. Hist, Brit., 1. Reimar, however, on Dio, Ix., 30,
expresses tho belief that they were different. My opinion is founded on the words of
the inscription: LEGAT*ET ' COMITI'CLAVD* CAESARIS'IN'BRITANNIA. Now,
although it is possible that there may have been two Plautii that were comiies of Claudius
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for we know from Din, 1x,, 18, 21, thai Lie was sent over by Claudius
to the island, in the year when the Emperor was Consul, for the third
time, with Vitellius for his colleague = A.D. 43. It would seem,
too, ag if there were no doubt as to the year in which his administra-
tion ended ; for Dio, Ix., 30, mentions the triumph of Plautius on his
return to Rome, and from c. 29 we learn that the year was that in
which Claudius was Consul for the fourth time, and Vitellius for the
third = A.D. 47.

On the supposition that there was no, or but a short, interval between
the end of one administration and the commencement of the next
that succeeded, this same year may be regarded as the date of the
beginning of the government of Ostorius Scapula., We are, at all
events, certain, from Tacitus, Ann. xii., 25, that he had command in
Britain in the consulship of Antistius and Suillius = A.D. 50.

There is, also,* no doubt as to the year in which Petronius Turpil-
sanus succeeded Suefonius Paulinus, for we learn from Tacitus, 4nn.
xiv., 39, that it was the year after his consulship, <.e. A.D. 62. Now,
from Tacitus, Ann. xiv., 29, 31, it is clear that Suetonius was in
Britain i A.D. 59, 60, and 61.

The statements of Tacitus. Hist ii., 65, that Trebellius Mazimus

in Britain, it is scarcely credible that there were two of that name who were hoth legaii
and comites of that Emperor in the islanc, especially as Tacitus mentions but one. And
yet there are ‘objections to this identification. The Plauti d in the inscription
was 7%. Plautivs M. F.—Silvanus Elianus; but this change of prenomen, from Adulus
to Tiberius, may have been the consequence of adoption. A much more grave difficulty
is found in the words of the inscription: HVNC IN EADEM PRAEFECTVRA VRBIS*
IMP:CAESAR'AVG ' VESPASIANVS ITERVM COS FECIT. Orelli’s note on iterum
cos is— Consulem suffectum anni incerti. Primum fuerat cos. suffectus V. C. 800 p.,
Chr. 47 Henzen agrees as to the first consulship, but gives A.D. 76 as the date of the
second. Rut if wo accept the identification, how can we reconcile this with the words of
Tacitus: * Consularium primus dulus Plautius prepositus,” and of Suetonius, Vespas. 4,
« Auli Plautii Consularis ¢* If he hag been Consul before A.D. 43, and was also Consul in
A.D. 47, then his Consulship in A.D. 76 must have been his third, not his second. 1t seems
as if we must either interpret Consularis, in both these passages, as meaning “possessed of
consular dignity and authority, without having filled the office,”—a sense in which the word
is frequently applied to Governors of Provinces—and regard this Plautius 23 different from
the dulus Plautius who had been consul suffectus in A.D. 29, or we must reject the identi~
fication with the Plautius, who was consul suffectus in A.D. 47. Of the two solutions, X
prefer the first, but I am not satisfied.

® The words of Tacitus ave: “ Suelonius * * * {radere exercitum Pelronis Turpiliano,
qui jam consulatu abierat, judetur.”’ From this I infer that Turpilianus crossed over to the
island in the year after his consulship, which we know to have been in A.D. 61. Horsley,
p. 37, takes the same view: “ Here,” he remarks, * we are also sure, because Tacitus says
that Petronius Turpilianus had fire® finished his consulate; Turpilianus must, therefore,
have entered upon the government in Britain in the year 62.” And yet Orelli gives A.U.C,
814=A.D. 61, for the commencement of his government, and in this is followed by other
cditors of the Agricola. MMr. Merivale, History of the Romans under the Empire, vii.,
p. 79, also gives the date A.D. 61,
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fled to Vitellius, when Emperor, and that he appointed *e presentibus
Vettius Bolanus in his place, furnish satisfactory evidence that both
these events took place in A.D. 69.

The next date, of which we are certain, is the commencement of
the government of dgricola, for it is plain, from Tacitus, Agricola, 9,
that it was in the year after his consulship, i.e. A.D. 78; and we
have, also, decisive testimony, in the same biography, that he was in
the island in 79, 80, 81, 82, 83, and 84.

The positive evidence, then, which we have relative to the beginning
and the end of the administration of the first eleven governors, may
be stated thus :—

A.D. 43. Beginning of the government of Aulus Plautius.

A.D. 47. End of the government of Aulus Plautius; and succes-
sion of Ostorius Scapula.

A.D. 50. Ostorius Scapula victorious in Britain.

A.D. 62. End of the government of Suetonius Paulinus, and begin-
ning of that of Petronius Turpilianus.

A.D. 69. End of the government of Trebellius Maximus, and
beginning of that of Vettius Bolanus.

A.D. 78. End of the government of Julius Frontinus, <nd beginning
of that of Cn. Julius Agricola, whose expeditions extend to A.D. 84.

Horsley, Britannic Romana, pp. 37, 38, 46, 47, 48, gives the cer-
tain dates as I have stated them, with the exception that he places
the end of the government of Plautius, and the commencement of
that of Ostorius Scapula, in A.D. 50; whilst the following are the
results of his eaquiry on the doubtful points :—

A.D. 53. Death of Ostorius Scapula, and succession of Didius
Gallus. ’

A.D. 57, Didius succeeded by Veranius.

A.D. 58. Death of Veranius; and succession of Suetonius Paulinus,
in this or, more probably, the following year.

® My, Merivale, Hist, of the Romans under the Empire, vii., p. 00, ramarks: “ Trebellius
had repaired to Rome, where Vitellius was clutching at the purple; but the tottering
Emperor could give him no support. The soldiers rallied together for their own security,
and the peace of the province did not suffer by the paralysisof the capital. On the restora-
tion of authority at Rome, Vettiug Bolanus was sent to take command, and their recent
excesses secem to have been prudently overlooked.” These statements are not correct.
Trebellius fled to Vitellius in Gaul, and Vettius Bolanus was appointed, cerrainly not at
Rome, buf probably between Lugdunum and Augusta Taurinorum.

+ Bis name is given by Horsley, whom Mr. Wright follows, as Avitus Didius Gallus;
but the prenomen was really dulus. In Tacitus, Ann. xiv., 29, the old reading Was Havitus
or Avitus Didius; but this reading was corrected by Lipsius, and hisemendation, 4. Didius,
is pow generally accepted.
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A.D. 65. Petronius Turpilianus suceccded by Trebeliiug Maximus.
A.D. 71. Vettius Bolanus succeeded by Petilius Cerialis.

A.D. 75. Petilius Cerialis succeeded by Julius Frontinus.

*A.D. 85. End of the government of Agricola.

Orelli’s views, as expressed in his notes on the dgricola, and adopted
by several subsequent editors, differ, in some respects, from those
stated by Horsley. He places Aulus Plautius in the years A.U.C.
796-800 = A.D. 43-47; Ostorius, A.U.C. 800-803 == A.D. 47-50;
Didius Gallus, from the death of Ostorius to about A.U.C. 810 =
A.D. 57; Suetoniug Paulinus,. A.U.C. 811-114 = A.D. 58-61;
Petronius Turpilianus and Trebelliug Maximus, A.U.C. 814-822 =
A.D. 61-69; Vettius Bolanus, Petilius Cerealis, and Julius Frontianrs,
A.U.C. 822-831 = A.D. 69-78.

The chief points of difference are as to the dates of the following :

(@) The end of the government of Plautlus, and the beginning of
that of Ostorius Scapula,

(6) The death of Ostorius Scapula, and the successioc of Didius
Gallus.

(c¢) The end of the government of Suetonius Paulinus, and the
beginning of that of Petronius Turpilianus.

Horsley was of opinion that Plautius remained as Legate in Britain
from A.D. 43 to A.D. 50, in which vear he was succeeded by Osto-
riug; and this opinion he evidently based on the belief that that year
—ascil, 50—was the first of the administration of Ostorius.

Let us examine the grounds of that belief. Tn the 12th Book of
the Annals, ¢. 25, Tacitus begins the account of the events in the
consulship of Antistius and Suillius = A.D. 50. In c. 31 he takes
up the affairs of Britain, and remarks: “A¢ in Britannia P. Osto-
riumn pro preetore turbide res excipere, effusis in agrum sociorum
kostibus eo violentius quod novum ducem exercitu ignoto ef coepta
hieme iturum obviam non rebantur.” He then proceeds with the nar-
rative of the actions of Ostorius, including the spectacle of Caractacus
at Rome before Claudius and Agrippina, and extends his notice of
British affairs beyond the death of Ostorius to the administration of
his successor, Didius Gallus, concluding his narrative, in e. 40, with,
the words :—Hec quamguam a duobus [Ostorio Didioque] propre-

* I concur in the view that it is more probable that Agricola remained in the islend until
85, than that he left ia 84.
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tortbus plures per annos gesta conjunxi, ne divisa havd proinde ad
memoriam sui valerent. dd temporum ordinem redeo.

It appears, then, that Tacitus, in chapters 31-40, instead of
cenfining himself to the events of that year, on which he had entered
in ¢. 25, scil. A.D. 50, includes those of several—plures per annos
gesta—and under two governors of DBritain. Horsley, believing that
the years included by Tacitus were after, not before, that on which he
had entered, assumes that Ostorius was novus dux in the consulship
of Antistius and Suillius. But the authority of Dio, cited p. 305,
cannot be neglected ; and, if we accept it, we must necessarily place
the commencement of the government of Ostorius in the same year
of the oyation of Plautius, z.e. 47, unless, indeed, we assume that
there was a considerable interval between the end of the adminis-
tration of Plautius and the beginning of that of Ostorius, The
notice, then, of British affairs by Tacitus in xii., 31-40, must be
regarded as including years both before and after that in which
Antistius and Suillius were consuls, z.e. both before and after that
memorable scene of this year, in which Caractacus appeared before
Claudius and Agrippina. There is, certainly, a difficulty in assigning
this date to this scene, arising from the use of the term nono, in the
words nono post anno quam bellum in Britannia coeptum; but the
true explanation of this seems to be that suggested by Clinton, Fast:
Romani, p. 34, that *Tacitus supposes the war to have commenced
in A.D. 42, one year before the expedition of Plautius.

The death of Ostorius and the succession of Didius Gallus, are
placed by Horsley at A.D. 83, whilst Orelli seems to give A.D. 50.
Of the two opinions I prefer Horsley’s, although, perhaps, the truth
lies between the two. If Caractacus was in Rome in A.D. 50, it
appears probable that at least another year must be allowed for the
reverses of Ostorius, mentioned 'n ¢. 38.

In the other discrepancy, viz.: as to the end of the government
of Suetonius Paulinus, and the beginning of that of Petronius Tur-
pilianus, I believe Horsley’s to be the correct view. See note, p. 305.

® There is a similar difficulty in the use of octavus, in dgricola, c. 33. ¥r, Merivale,
vii., p. 88, note, suggests the solution, that, * though it was Agricola’s seventh, it might be
called the cighth campaign of his army; for, in the year preceding his arrival, Julius
Frontinus had led an expedition against the Silures.—Agric., 17’ Orelli i3 of opinion, that
Agricola counts from the year in which the province was assigned to him, scil. A.D. 77,
immediately after his consulship, which he held from July 1st to September 1st. Either of
these explanations seems preferable to the suppesition of s-wmistake of viii. for vii. Seo
Horsley, Brit. Rom., p. 48,
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It appears, then, that the administration of the first eleven gov-
ernors of Britain extended over 42 years, scil. from the third year of
Claudius, A.D. 43, to the fifth year of Domitian, A.D. 85.

In addition to these, the twelfth is noticed by Tacitus as the *suc-
cessor” of Agricola, without mention of his name. From Suetonius,
Domitian, 10, it may be inferred, with some reason, that it was
Sallustius Lucullus, who was put to death by order of that Emperor.
There is no evidence, however, as to either the beginning or the
ending of his government,

The next legate, of whom any record is extant, is C. Salvius
Liberalis, the Orator. 'We derive the knowledge of his having been
governor of Britain from the following inscription, found at Urb:-
saglia, and given by Orelli, n. 1170 :—

[C*SALVI]O: C- T VEL- LIBERALI

[NONIO] BASSO - COS - PROCOS - PROVIN

[CIAE MAJCEDONIAE - LEGATO - AVGVSTORVM

[PROVINC -] BRITANN - LEGATO * LEG - V - MACED

{FRATRI ‘] ARVALI - ALLECTO - AB * DIVO - VESPASIANO

{ET - DIVO - TIJTO - INTER - TRIBVNICIOS - AB - ISDEM

[ALLECTO ] INTER - PRAETORIOS - QVINQ - IIII- P+ C- HIC -
[SORTE

[PROCOS - FAC]TVS - PROVINCIAE - ASIAE - SE+ EXCVSAVIT.

Caio Salvio Caii filio Velina (tribw) Liberali Nonio Basso Consuli
Proconsuli provincie Macedonie Legato Augustorum provincie Brit-
annie Legato legionis quinte Blacedonice Fratri Arvali allecto ab
Divo Vespasiano ¢t Divo Tito inter Tribunicios ab tisdem allecto inter
Pratorios Quinquennali quartum Patrono Colonie. Hic sorte pro-
consul factus provincie Asie se excusavit.

By the espression .*Legato Adugustorum here I understand that
Caius Salvius was Legate of one Emperor, and, on his death, con-
tinued as such under the succeeding Emperor. Now, these may have
been either Domitian and Nerva, Nerva and Trajan, or Trajan and
Hadrian. It seems most probable that he was the Legate of Nerva
and Trajan, ¢.e. that his government extended over A.D. 98, +99.

* This designation is commonly used, as is well known, to signify the Legate of conjoiné
Emperors; but it seems impossible that this can be its meaning in this inscription, for the
first example of two Augusti was in A.D. 161 when Aurelius took Verus as his colleague in
the imperial dignity. Nor is there any evidence, so far as I am aware, that Trajan was
called Augustus during the life of Nerva,

3 In A.D.100, Liberalis defended Marcius Priscas, when he wasaccused by Pliny and Tacitus.
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I1I.—DuriNG THE SECOND CENTURY.

The military diploma found at Malpas, in Cheshire, in 1812, and
given in Mon. Hist. Brit., n. 7, Brit. Rom. Inscrip., p. 5, mentions
Trajan’s legate, in A.D. 104, scil. *L. Neratius Marcellus ; but we
have no evidence as to the time of his arrival or departure.

From another military diploma, found at Stannington, Yorkshire, in
1761, and given in Mon. Hist. Brit., n. 9, we learn that +Platorius
Nepes was Hadrisn’s legate in A.D. 124.

We also know the names of two other legates of this Emperor, scil.
Julius Severus, from Xiphiline, Ixix., 13, and Pompeius Falco, from
Henzen’s Inecrip., n. 5451. Julius Severus was in Britain in A.D.
134, for we may assume, with Clinton, Fasti Romani, p. 126, that it
was in this year Hadrian sent him to the Jewish war.

Camden, Introd., p. xcvi., Gough’s ed., discovered in an finscription
another legate under this Emperor, viz.: Priscus Licintus ; and Hors-
ley believed that he found {|traces of his names in the order Licinius
Priscus, on a stone found in Cumberland. See Bri¢. Rom., p. 270.
There is no doubt that the celebrated general, Statius Priscus, was
Governor of Britain; but there is evidence that he was Legate under
§Aurelius and Verus, not under Hadrian.

We find no mention of any legate, after Severus and Falco, until
we come to Lollius Urbicus, the governor under Antoninus Pius,
mentioned by Capitolinus, in his life of that Emperor. He gained
his victory over the Britons most probably in A.D. 139.

He is noticed in the fragment of an inscription found at Bemulie,

* See Brit, Rom. Inscrip., p. 8.
+ All the British inscriptions have Platorius, not Pletorius.

+ This inscription is said, in Speed, Hist., ed. 1623, p.219, to have been found in Britain, at
the Picts’ Wall; but there seems no reason to doubt that it was found at Rome, as stated ju
Gruter,

{| Ican offer no feasible conjecture as to the name of the legate in this inscription. The
remaining letters are thus given by Horsley:—
IICNC IR
V PR PR
At the beginning we have CAESTRA, from which it may be inferred that the Emperor was
Hadrian,

§ See Henzen, n. 5480, who gives the inscription in an amended form. From his note it
appears that Borghesi identified this governor with the Priscus, who was, against his will,
proclaimed Emperor by the army in Britain. Thus, also, Mr, Merivale, vii., p. 568, who cites
the passage from Constantine Porphyrogenitus.
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Scotland, and given by Stuart, Caledonia Romana, pl. x., fig. 3, Brit.
Rom. Inserip., p. 262 :—

P LEG1IA
Q- LOLLIO VR
LEG AVG PR PR

...... Patri Patrie Legio Secunda Augvsta— Quinto Lollio Urdico
Legato Augusti Pro Preetore

Capitolinus, in hig life of Marcus Aurelius, mentions Calpurnius
dgricole, as a legate in Britain, From the language used by Capi-
talinus, it may, I think, be inferred, with some probability, that this
governor was sent to the island in A.D. 162,

Mr. Wright, The Celt, the Roman, and the Sazon, p. 100, 2nd
ed,, states, with vegard to this Emperor :—

“ The Roman Province was invaded on the accession of Marcus Aurelius, in
161 ; but the invaders were checked by a new propractor, Aufidius Victorinus.”

He, accordingly, places him in his list of Roman Governors, p.
488. There is, however, no authority for this statement. Auvfidius
Victorinus was legate in Germany, aot in Britain; and Capitolinus
distinctly states, that ‘ Calpurnius Agricola was sent against the
Britons, Aufidius Vietorinus against the Chatti.”

Calpurnius Agricola i3 named on an altar, found at Caervoran
{Magna), Northumberlandshire, and given by Forsley, Brit. Rom.,
n. liii, :—

DEAE SVPRI

AE SVB CALP
VRNIO AGR

ICOLA LEG-AVG

PR PR- A LICINIUS
CLEMENS PRAEF
II-A-IOR

Deax Syrie sub Calpurnio Agricola Legato Augusti Pro Pretore

Aulus Licinius Clemens Prayjectus Cokortis prime Hamiorum.

See Brit. Rom. Inscrip., p. 258; Notes on Lat. Inscrip., p. xi.;
and drcheolog. Lhana, N.8. 1., p. 250, n. 101.

Xiphiline, Ixxii., mentions Ulpius Marcellus as legate of Commodus.
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This governor is named, if Mr. Clayton’s reading be correct, in the
following inscription, ou an altar* found at Benwell (Condercwm),
Northumberlandshire, and given in the Gentieman’s Magazine, De-
cember, 1862 :—

DEO ANOCITICO
IVDICIIS OPTIMO

RVM MAXIMGRVM
QVE IMPP-N-SVB VLP
MARCELLO €OS - TINE
IVS LONGVS IN PRAE
FECTVRA EQVITV
LATO CLAVO EXORN.-
TVS ET QD

Deo Anocitico judiciis Optimorun Mazimorumque Imperatorum Nos-
trorum sub Ulpio Marcello Consulari Tineius Longus in prefectura
equitum lato clavo exornatus ei Quastor [?] designatus [7].

In.Brit. Rom. Inscrip., p. 288, where I have discussed this insecrip-
tion, I offered the conjecture that the letters at the end of the fourth
line, read VIB or VLP, were NER, and that the legate named was
Neratius Marcellus, Governor in A.D. 104. From further information
on the subject, I have reason to believe that Mr. Clayton’s reading is
correct, scil. VLP. Accordingly the Imperatores Nostri must be—as
suggested by Rev. Dr. Scott (see Gent. Magazine, November, 1863)—
Aurelius and Commodus, and the date A.D. 177-160. Hence we
assume, with probability, that Ulpius Marcellus was legate 179 to 184;
for it was in this latter year that his achievements in the island won
for Commodus the title Britannicus. See Clinton, Fasti Rom., p. 182.

Perennis is regarded by some as the successor of Ulpius Marcellus,

* There was found, at the same time and in the same pl ce, another altar, bearing the
inscription :—
DEO

ANTENOCITICO

ET NVMINIB-

AVGVSTOR*

AEL*VIBIVS

O LEG-XX-V'V

V'S LM
Nothing is known of the god dntenociticus or Anociticus. It has occurred to me that
their names indicate a, Greek origiu, as if they had been & pair, whence we have, in the
Qesignation of one of them, ANT, i.0. &vr.
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but the evidence does not seem sufficient to prove that he was ever
in the island.

From Capitolinus, in his lives of Pertinex and dlbinus, we learn
that they also were legates under Commodus, and that Junius Severus
was sent as successor to Albinus. It is not probable, however, that
he succeeded to him, for from Xiphiline, Ixxiii., we find that Albinus
held the command in Britain in the time of the Emperor Didius Julian,
and, after his death, being appointed Czesar by Severus, he administered
the government of the island until A.D. 196, when he passed over to
Gaul, where he was defeated and put to death in the following year.

The position of affairs at this time is thus described by Lingard,
Hist. of England, i., p. 39 :—

“Severus was now undisputed master of the cmpire. To abolish the exorbi-
tant power of the prefect of Britain, he divided theisland into two governments,
bestowing the one on Heraclianus, and the other on Virius Lupus.”

There is po authority for these two simultaneous governors of
Britain, although Lingard refers, in his note, to * Herod., iii., 24,
Spartian in Sever., p. 320, Inscriptions in Speed, p. 139.” There is
evidence in Herodian, that Severus divided the island into two gov-
ernments. Spartian also states that he sent Heraclitum ad obtinendas
Britannias ; but here we should read Bithynias, as Salmasius has
suggested. And no inscriptions notice any other governor of the time
except Virius Lupus, mentioned by Ulpian, Digest, xxvii., 6, 2, and
named in the following inscriptions, found in Yorkshire, and given by
Horsley, Brit. Rom., pp. 192, n. 62, 311 :—

(69 DAE TORTVNAE
VIRIVS LVPVS
LEG-AVG PR PR
BALINEVM VI
IGNIS EXVST
VM- -COH-I'THR
ACVM REST
ITVIT - CVRAN
TE - VAL - FRON
TONE PRAEF
EQ-ALAE VETTO-

Dee Fortune Virius Lupus Legalus Augusti Pro Pratore baline-
um vi ignis exustum Cohors prima Thracum restituit curante Valerio
Frontone Prefecto Equitum Ale Vettanum.
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{2) IM - SEVERVS
AVG - ET ANTONINYVS
CAES - DESTINATVS
RESTITVERVNT - CV
RANTE VIRIO LVPO
LEG - EORVM PR PR-
Imperator Severus Augustus et Antoninus Cesar Destinatus res-
tituerunt curante Virio Lupo Legato eorum Pro Prefore.

It is not easy to determine satisfactori' the dates of these inscrip-
tions ; indeed, the correctness of the readings seems doubtful. The
date suggested for the second, by Henzen, is “A.D. 195, with a
query, and by the Ed. Mon. Hist. Brit., “Cir. A.D. 197; but
neither of these is satisfactory. We know from Spartian, Sever., c. 10,
that Caracalla was appointed Ceesar, with the name dnfoninus, whilst
Severus was on his way to attack Albinus; and this appointment is
proved by coins and laws to have taken place in A.D. 196, not at the
beginning of it, for Severus was in Mesopotamia at the cemmencement
of the year, from which he returned to Rome, previously to setting
out against Albinus; and, besides, the earliest law which we have of
Severus and Antoninus, of this year, is dated June 30. Severus had
already set out, as we learn from Herodian, iii., c. 20, before Albinus
crossed over to Gaul. It was, as I think, ac chis time, about April or
May, 196, whilst Caracalla was yet Anfoninus® Ceesar destinatus,
that Virius Lupus was sent to occupy the island vacated by Albinus ;
and, accordingly, we may infer that shortly after his arrival he directed
the work commemorated bv this inscription. If LEG - AVG -, in the
first inseription, be correct, the date must be either 196 or 197, for
Caracalla was dugustusio 198; but I suspect that the true reading
is AVGG.

III.—DvurinGg TtaE THIRD CENTURY.

It is not known how long Virius Lupus held the government ;
Lucius dlfenus Senecio, mentioned in several inscriptions found in
Britain, and in one found at Naples, Orelli, n. 4405, was, probably,
his immediate successor. The following inscription, found at Ris-
ingham, Northumberland, and printed, Archeol. Eliana, N. 8. 1., p.
230, Mon. Hist. Brit., n. 192 a., is of the date A.D. 205-207 :—

* And yet sce a fragment of the Pontifical Fasti, Gruter, p. cec,; Clinton, Fasti Romani,
p. 200; Eckhel, vii., p. 199.
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................ 1CO MAXI
COS I1I ET MAVREL ANTONINO PIO
COS TI AVG..
PORTANM - CV\I ’\IVRIS VETVSTATL DI
LAPSIS IVSSV ALFEN SENECINIS VO
COS CVRANTE OCLATINI ADVENTO PRO
AVGG NN C. I YANGON OPFS
CVM AEMI SALVIAN TRIB
SVO ASOLO RESTI

i.e. [Imperatoribus Cesaribus Lucio Septimio Severo Pio Pertinaci
Aagusto Arabico Adiabenico Parthlico Maximo Consuli tertium et
Aiarco Aurelio Antonino Pio Consuli secundum Augusto [et Publio
Septimio Geta nobilissimo Ceesari Consuli] portam cum muris vetus-
tate dilapsis jussu ddlfeni Senecionts Viri Clarissimi Consularis curante
Oclatinio Advento procuralore dugustorum Nostrorum coliors prima
Vangionum operibus factis cum Lmilio Salviano Tribuno sue a solo
restituit. See Brit. Rom. Inscrip., § 69, where I have discussed the
inscription.

In the list of Legati, given in the Mon. Hist. Brit., p. exxv., we
find Papianus mentioned as having filled that office in “An. 211.”
The authority referred to for this statement is a passage in the 12th
chapter of the XIIth Book of Zonaras, cited and translated in p-
Ixxxvii., of the same work. The following are the original and the
translation, as there given :—

"Avrovivos 8¢ . . . Tois pév mokeplors 7dv Bperravay avrika éomelvaro,
s T€ xdpos abrols kal Ty Ppovpluy ékards, Tov Se Erapxov 7ov Tamiavor
HETETTNOE TI)S dpxXT)S.

‘ Antoninus, moreover, . . . immediately entcred into a treaty with
such of the Britons as had been his enemies; retiring from their country
and fortresses, and appointing Papianus prafect for that government.”

The words, mis-translated ¢ appointing Papianus praefect for that
government,” plainly mean that “he removed the prefect Papianus
from his office.”” This Papianus, otherwise Papinian, the celebrated
jurist, was with Severus in Britain as Prafectus Preforio. See
Xiphiline, Ixxvi.

From the following inscription, found near Welton Hall, Northum-
berland, and printed, Mon. Hist. Brit., n. 17 a., we learn the name
of Caracalla’s legate in A.D. 213 :—
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* % % | AES MAR
* # * | NTONINO
* % % | CI AVG ARAB

ADIAB-P | RT MAXIM
O BRIL MAXIMO
TRIB PP | XVI COS IIII
MARTIO | IVL MARCO
LEGA - G PP

i.e. Imperatori Casari Marco Aurelio Antonio Pio Felict Augusto
Arabico Adiabenico Parthico Maximo Britannico Maximo Tribunicie
Potestalis xvi Consuli quartum MartioJulio Legato Augusti Propretore.

Claudius Paulinus, another legate of the same Emperor, is named
in two inseriptions found at ITigh Rochester (Bremenium), Northum-
berland : ~

@) IMP CAE.............. ..

.......... CH'I-F-VARD
....BALLIS+- A SOLO R....
SVB-C-CL-APELLINI-LEG*AVG
INSTANTE-AVR - QVINTO - TR *

Dr. Bruce, Roman Wall, p. 459, 2nd ed., reads it thus :—Imperator:
Cesari Pio Felici Cokors prima Fida Vardulorumballis? a solo restituit
sub Caio Claudio Apellinio Legati Augustali instante Aurelio Quinto
Tribuno.

(2) IMP*CAES-M-AV....

TRIB - POT..COS....
P-P-BALLIST- A S0..
VARDVL..........
TIB:CL-PAVL........
PR PR-FEC........

i.e. Imperatori Marco Aurelio — Antonino — Pio Felici Tribunicie
Potestalis — Consuli — Patri Pairie Ballistarium a solo Cohors prima
Fida Vardulorum — Tiberi — Claudi — Paulin — Legat — August
— Pro Pratore fecit instante Publio Zilio — —

It is plain that we have in these inscriptions the same legate,
Claudius Paulinus, who is also named in an inscription found at
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Vieux, Normandy. See Smith, Collect. Antig., iii., p. 98. Line 5
of the first inscription should accordingly be read, an I have sug-
gested, Brit. Rom. Inscrip., p. 162, Sub cura Claudii Paulini, &c.

It seems also plain that the second inscription is the older of the
two, for in it the making, the erection of the building, is commemo-
rated, of which the restoration is noticed in the first. It is not plain,
however, what Emperor is named—whether Caracalla or Elagabalus.
Dr. Bruce gives the latter as certain; I rather incline to the former.
See Brit. Rom. Inscrip., p. 163.

From an inscription, found at Netherby (Castre Exzploratorum),
Cumberland, and printed Mon. Ilist. Brit., n. 40, we learn the name
of the legate of Elagabalus in his second year, scil. A.D. 219:—

M. ANTON

..P+*F AVG BIS COS VEXIL
LEG II'AVG BT XX V V-
ITEM COI-1- AEL- HISP
M-EQ-SVB CVRA M

D IVNII LEG-AVG-PR-PR..

t.e. Tmperatort Ceesari Marco Aurelio dnfonino Pio Felici Augusto
bis Consuli Vexillationes Legionis secunde Auguste et vigesimee Val-
eri@e Victricis item cokors prima Alia Hispanorum Miliaria equitata
sub cura (M) Decimi Junii Legati Augusti Pro Pretore.

In Mon. Ilist. Brit. there is a note, in which there is a query
whether the Emperor named is Elagabalus, and consequently whether
the date is 219. If the reading be correct, the Emperor who is named
is certainly Elagabalus; for if it had been Caracalla, who was bis cos,
his father would have been mentioned. I am not satisfied as to the
name of the legate. The M is separated in the *copy, by an interval
from CVRA, so that we may not read CVRAM, and this is, besides,
unusual. Nor is it probable that it stands for Marci. It has occurred
to me that, perhaps, there was an O after it, and that IVNII was a mis-
reading for IVLII. Weshall thus get MOD-IVLII, <.e. §Modii Julii,
the same legate named on a stone, without date, found at Birdoswald.

An inscription found at Chesters (Cilurnum), Northumberland, and
printed, Mon. Hist. Brit., n. 66, informs us that Marius Valerianus
was & legate of the same Emperor in A.D. 221.

¢ I have seen this inscription only in the Mon. Hist. Brit. 1t is printed, also, by Hodg-
son, and Lysoas, but 1 am not able to consult either of these authorities,

+ In Brit. Rom. Inscrip., p. 30, I have offered a different conjecture,
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IMP-CAES.... ..AVREL..........
AVGo o
.................... BP.. COS.. DIV
DIVISEVER NEP..................

CAESAR - IMPER..

ALAE-II- AS’I‘VRV VETVSTAT

ERVNT - PER - MARIVM VALER. A

INSTANTE - SEPTIMO * NILO PRAE

DEDICATVM - III - KAL - NOVEM - GRATO ETSELE

Dr. Bruce, Roman Wall, p. 155, 2nd ed., reads it thus :—Imperators
Cesar: Marco Adurelio — Augusto — Pontifiei Maximo Zribunitic
potestate Consuli iv Divi Antonini filio Divi Sever: nepoti Cesar:
Imperatori — Duplares Ale II dsturum templum velustate conlap-
sum restituerunt per Marium Valerianun Legatum Augustalem Pro-
praetorem instante Septimio Nilo prefecto Dedicatum I11 Kalendas
Novembris Grato et Seleuco consulibus.

From another inscription, found at Netherby (Castra Exploratorum),
Cumberland, and printed, Mon. Hist. Brit., n. 40, we learn that he
remained governor under Alexander Severus, in A.D. 222.

IMP CAES M AVRELIO
SEVERO ALEXANDRO PIO FEL AVG
PONT MAXIMO TRIB POT COS PP COH I AEL
HISPANORVM M EQ DEVOTA NVMINI
MAIESTATIQUE EIVS BASELICAM
EQVESTREM EXERCITATORIAM
IAMPRIDEM A SOLO COEPTAM
AEDIFICAVIT CONSVMMAVITQVE
SVB CVRA MARI VALERIANI LEG
AVG PR PR INSTANTE M AVRELIO
SALVIO TRIB COH-IMP-D-N-
SEVERO ALEXANDRO PIC FEL

AVG COS

Imperatori Cesari Marco Aurelio Severo Alexandro Pio Felici
Augusto Pontifici Mawximo Tribunitie Potestatis Consuli Patri Patrice
Cohors prima ALlia Hispanorum Miliaria Equiteta devola nwmini
majestatique ejus basilicam equestrem exercitatoriam jampridem a solo
coeptam &dificavit consummavitque sub cura Marii Valeriani Legati
Augusti Pro Pretore instente Marco Aurelio Salvio Tribuno Cohortis
Imperatore Domino Nostro Severo Alexandro Pio Felice Augusto Consule.
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In Mon. Iist. Brit. there is a note on the final COS, assigning the
date A.D. 222-225. But, if the reading of the third line be correct,
it was not only his first consulship, but also the first year of his
tribunician power. Hence it appears that the date is A.D. 222.

In A.D. 225, the Emperor Alexander Severus had a different legate,
whose cognomen was Maximus, as appears from the following, found
at Great Chesters (&sica), Northumberland, and printed drek. Lliana,
N. 8., i., p. 226, Brit. Rom. Inscrip., p. 155:—

IMP - CAES MAVR SEVE
RVS ALEXANDER P FE
AVG HORREVM VETV
STATE CONLABSVM M
COH II ASTVRVM S§-A
A SOLO RESTITVERVNT
PROVINCIA REG........
MAXIMO LEG..........
KAL MARTI
Fvs
Imperator Casar Marcus Aurelius Severus Alexander Pius Feliz
Augustus horreum vetustate conlapsum milites Cohortis secunde As-
turum Severian® dlezandrian a solo restituerunt provincia[m] regente
Mazimo Legato Augusti Pro Preetore — Kalendis Martiig — —
Fusco I1 + et Dextro Consulibus. See Brit. Rom. Inscrip., p. 156.
In an inscription, found at Carrawburgh (Precolitia), Northumber-
land, and figured, Bruce’s Roman Wall, 2ud ed., p. 165, we have
fragments of the name of the legate of Maximinus, in A.D. 237 :—

«..... ANTE BVRRIO.....
veeer...TO PRAE........
vese.... RNELIANO.. .. ..

The following are Dr. Bruce’s comments :—

“The words COH I BATAVORVM are quite distinet. The line following
msy piobably be read [INSTIANT[E] BVRRIO, and bears the name of the

Vor. X. v
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prefect under whose superintondence the building was erected, to which tho
slab referred. In the last line, the word [COIJRNELTANO may be perceived.
In 237, whon Maximinus was Emperor, Titius Perpetuus and Rusticus Corne-
lianus were consuls. That this is the date of the inscription is rendered likely
from a tragment of the Emperor's name appearing in the beginning of it.”

This determination of the date is well and satisfactorily done; but
MAX in the second line probably stands for Maximus, following
Dacicus, Germanicus, or some such title, the M in the first line being
the second in Maximinus. RCOS, in the third, may be part of
PROCOS. ARMS, in the fourth, is a portion of Sarmaticus, a title
of his son Maximus, the Ceesar. The name of the legate may have
been Salvius Coccianus, the same as that borne by Otho’s nephew
mentioned in Tacitus, Hist., ii., 48.

Nonnius Philippus was the Emperor Gordian’s legate in A.D. 242,
as appears from the following inseription, found at Old Penrith, Cum-
berland, and printed, Horsley's Brit. Rom. Cumberland, n 65 :—

IOM

PRO SALVTE IMPERATORIS
M ANTONI GORDIANI P-F-
INVICTI AVG ET SABINIAE FVR
IAE TRANQVILE CONIVGIEIVS TO
TAQVE DOMV DIVIN - EORVMA
LA AVG GORDIA OB VIRTVTEM
APPELLATA POSVIT CVI PRAEEST
AEMILIVS CRISPINVS PRAEF
EQQ NATVS IN PRO AFRICA DE
TVSDRO SVB CVR NONII PHI
LIPPI LEG-AVG - PRO PRETO
ATTICO ET PRAETEXTATO

COSS

Jovi Optimo Mazximo pro salute Imperaioris Marci Antonii Gordiant
Pii Felicis invicts Augusti et Sabinie Furie Tranquille conjugi(s] ejus
totaque domu divina eoruim ala Augusia Gordiana ob virtutem appelicts
posuit sws preest Jimilius Crispinus prafectus Equitum natus in Pro-
vincia dfrica de Tusdro sub cura Nonnii Philippi Legati Augusti Pro
Pratore Attico et Pretextato Consulibus.

Egnatius Lucilianus and Mecilius Fuscus were also legates of the
same Emperor, but we do not know. their dates. Perhaps, as Horsley
thought, they preceded Nonnius Philippus. They are named'in the
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followirg inscriptions, found at Lanchester, Durbam, and printed,
Horsley’s Brit. Rom. Durham, xi. xii., Bri¢t. Rom. Insérip., p. 56 1
IMP - CAXS M * ANT - GORDIA
NVS‘PF-AVG:*BALNEVM ' CVM
BASILICA A SOLO INSTRVXIT
PER EGN LVCILIANVM - LEG AVG
PR PR:CVRANTE M- AVR
QVIRINO PRE-COH I L GOR

Tmperator Casar Marcus Antonius Gordianus Pius Feliv Augustus
balnewm cum basilica a solo instruxit per Egnatium Lucilianum Lega-
tum Augusti Pro Pratore curante Marco Aurelio Quirino Prefecto
Cohortis prime * Lingonum Qordiance.

IMP - CAESAR - M - ANTONIVS
GORDIANVS - P-F-AVG
PRINCIPIA ET ARMAMEN

TARIA CONLAPSA RESTITV

1T PER MAECILIVM FVSCVM - LEG
AVG PR PR-CVRANTE M- AVR
QVIRINO PR-COH 1L GOR

Imperator Ceear Marcus Antonius Gordianus Pius Feliz Augustus
principia et armamentaria conlapsa restituit per Mecilium Fuscum
Legatum Augusti Pro Pretore curante Marco dwrelio Quirino Pre-
JSecto Cohortis primee * Lingonum Gordiance.

‘We have no acrount of any legate between the times of Gordian
and Valerian and Gallienus. Under the reign of the latter, in A.D.
254-260, Desticius ‘Juba was was Governor in the island, as we learn
from the following inscription, found at Caerleon (Isca Silurum),
Monmouthshire, and figured in Lee's Isca Silurum, plL 5, fig, 1:—

IMPP - VALERIANVS ET GALLIENVS

AVGG - ET VALERIANVS NOBILISSIMVS

CAES - COHORTI VII- CENTVRIAS- A SO

LO RESTITVERVNT - PER - DESTICIVM IVBAM
VC:LEGATVM AVGG - FR-PR-ET
VITVLASIVM LAETINIANVM LEG-LEG

II- AVG - CURANTE - DOMIT - POTENTINO
PRAEF ' LEG EIVSDEM

* Ses Brit. Rom. Inscrip., p. b7.
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Imperatores Valerianus et Gallienus Augusti et Valerianus No-
bilissimus Ceasar cohorti septime centurias a solo restituerunt per
Desticium Jubam Tirum Clarissimun Legatum Augustorum Pro Pre-
tore et Vitulasium Leetinianum ZLegatum Legionis secunde Auguste
curante Domitio Potentino Prafecto Legionis ejusdem.

The date is between A.D. 254-260. See Brit. Rom. Inscrip., p.
125, and Notes on Latin Inscrip., part x.

Desticius Juba is the latest Governor named in dated inseriptions
fouud in Britain. e is also mentioned in inscriptions found on the
continent : see Museum Veronense, ccexxvii., 2, and Orelli, n. 4913.
In the list, given in Mon. Ilist. Brit., p. Ixxv., the uext in chrono-
logical order is Victorinus, dated 2777 and Zosimus and Zonaras
are referred to as authorities for the insertion of his name; but it
cannot be inferred from the statements of cither that Victorinus was
ever Governor of the island.

Vopiscus informs us that Britain, in the reign of the Emperor
Carus, z.e. A.D. 282-283, was under Carinus, as Ceesar.

From A.D. 287 to A.D. 293, Britain was ruled by Carausius, who,
from A.D. 290, was recognized as Augustus; his murderer, Allectus,
held the island until A.D. 296, when, on his defeat and death, the
authority of Constantius was established.

IV.—DurinG THE FOURTH CENTURY.

In A.D. 3006, the Emperor Constantius died at York, and was
succeeded by his son, Constantine the Great. In his reign, in his
consulship with Licinius Csesar, = A.D. 319, Pacatianus was his Fic-
artus in the island, as we learn from the Theodosian Code, xi., 7, 2.

Qur only authority for the aext fifty years is Ammiauus Marcellinus,
and his statements are very meagre. In xxx.. 7, 5, he mentions
Gratianus Funarius, the father of the Emperor Valentinian, who
«Comes preefuit rei castrensi per dAfricam *** et multo postea pari
potestate Britannicum rexit exercitum.” e is regarded as Governor
by Horsley, Brit. Rom., in A.D. 353, and by Ed. Mon. Hist. Brit.,
p- 139, in “A.D. 350;" but it is plain that he was not Ficarius, but
Comes rei militaris. See Ammianus Marcellinus, vol. ii., p. 455,
ed. Erfurdt.

In xiv., 5, 6, Martinus is noticed as holding the official rank in
Britain of pro prefectis, and is also, in the same chapter, called
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Vicarius. 1Ilis administration of Britain may be placed in A.D. 353,
as in Mon. Hist. Brit., p. 139; Tlorsley, however, gives A.D. 355.

In xxiii., 1, 2, Alypius is mentioned, “qui olim Britannias cura-
verat pro preefectis.”  In Mon. Hist. Brit., p. 140, he is placed in
A.D. 360, and in Brit. Rom., in A.D. 361; but neither of these dates
seems to agree with the word ofim, as used by Ammianus Marcellinus
in describing an event* that, we know, took place in A.D. 363. From
Xx., 1, we learn that Lupicinus was sent over with an army to chastise
the Picts and Scots. The words consulatu Constantii decies terque
Juliani, scem to fix the date to A.D. 360, as given in Mon. Hist.
Brit., p. 140 ; but Horsley prefers A.D. 361.

The same historian, in xxviii., 8, informs us that Valentinian, having
heard of a revolt in Britain, in which Nectaridus, Comes maritimi
tractus, was killed, and Fullofaudes, the Duwz, was in imminent
danger, despatched to the island Severus, who was, at this time,
Comes domesticorum ; and it is stated that he sent before him Pro-
vertuides to collect an army. On his recall, Jovinus was appointed ;
subsequently, on receiving more alarming intelligence, Theodosius
(father to Theodosius I.), an officer of high wmilitary reputation, was
sent over. e subsequently applied for the appointment of Civilis,
a8 Governor (Ficarius), and Dulcitius as General (Duz), and pursued
a most successful career for about two years. The missions of Severus
and Jovinus may be placed in A.D. 367 ; the arrival of Theodosius
in A.D. 368, and his departure in A.D. 370. orsley, Brit. Rom.,
places the mission of Severus in A.D. 365; that of Jovinus in A.D.
366 ; and the arrival of Theodosius in A.D. 367.

The last notice that we find in Ammianus velative to Britain, 13 the
incidental mention of Freomarius, king of the Bucinobantes, who
was sent into the island potestate tribuni, i.e. as commander of a
body of auxiliaries. This may be placed about A.D. 370, as in Brit.
Raom., or A.D. 372, as in Mon. Hist. Brit.

In A.D. 383, the army in Britain proclaimed Mazimus Emperor, as
we learn from Socrates, v., 11, Zosimus, iv., 35, 5, 7, and Victor,
Epit.  The last Governor, whose name has been preserved, is Chry-
santhus, mentioned by Socrates, 1., 2.

In addition to the Governors already named, we must add those whose
dates are unknown, and those whose title to this dignity is doubtful; viz.:

® The attempt by Julian to rebuild the temple at Jerusalem. Alypius was placed by th
Emperor in charge of the work.
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a) Claudius Xenephon (sic); (b) Modius Julius; (¢) milianus
Calpurnius Rufilianus; (d) 1. Flavius Postumius Varus; () Cogi-
dubnus; (f) Octavius Sabinus; (g) Julius Pitanus; (k) Q. Antonius
Tsauricus ; (i) T Ponponius Mamilianus Rufus Antistianus Funisu-
lanus Vettontanus; (k) Antistius Adventus®.

(a) Found at Little Chesters (Vindolana), Northumberland, and
printed, Horsley, Brit. Rom., p. 192, n. 21, Brit. Rom. Inscrip., p. 136.

......................... GALLOR
......................... VOTANYV
.. NIEIVS POR /RRIBVS..........
FYNDAMEN........ ERVNT SVB..
CL - XENEPHO....... EG AV PR..

CVRANTE........................

— — Cohors — Gallorum devota numini ejus porte@ turribus — —
Jundamenta — posuerunt sub— Claudio Xenephonte — Legato Augusts
Pro Pratore curante — —

(6) Found at Birdoswald (4mboglanne), Cumberland, and printed,
Archecl. Lliana, N. S. i., p. 234, Brit. Rom. Inserip., p. 29.

SVB - MODIO IV

LIO LEG AVG PR

PR COH 1 AEL DC

CVI PRAEEST M

CL MENANDER
TRIB

Sub Modio Julio Legato Augusti Pro Pratore Cokors prima Hlic
Dacorum cui preest Marcus Claudius Menander Tribunus.

(c) Found at Caerleon (Isca Silurum), Monmouthshire, and printed,
Horsley, Brit. Rom., p. 322.

I0VI-O-M-DOLICHV
I..0ONIO AEMILIANVS
CALPVRNIVS
RVFILIANVS.. EC
AVGVSTORVM
MONITV

*'In addition to theke, Horsley mentions Trebellius as Governor, *but uncertain at what
time” He Is also noticed in Camdel’s Britannia, ed. Gough, i, p. 93.
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Camden vead this thus: Jovi Optimo Maximo Dolickeno Junoni
Optime Emilianus Calpurnivs Rufilianus fecit Augustorum monitu.
This seems to be adopted by Horsley, Brit. Rom., p. 323. I have
but little doubt, however, that the last letter of the fourth line should
have been read G, {.e. BG scil. LEG. Thus, Rufilianus was Legafus
Augustorum, and monitu refers to the direction of the deities.

(d) Found at Cacrleon, Monmonthshire, and figured, Lee, Isca
Silurum, pl. ii., fig. 1.

T - FL- POSTVMIVS VARVS
V:C-LEG - TEMPL - DIANAE
RESTITVIT

Titus Flavius Postumins Varus Vir C! ° simus Legatus templum
Diance restituit.

The usual addition to LEG: of PR-PR" is here omitted ; but
from the use of V- C-, VFir Clarissimus, there is, I think, no doubt
that Postumius Verus was Governor, not merely Legatus of the legion
stationed at Isca, scil. the 2nd Augusta.

(e) Found at Chichester, Sussex, and printed, Ilarsley, Brit. Rom.,
p- 192, n. 76.

[NJEPTVNO - ET - MINERVAE
TEMPLVM
[PR]O * SALVTE - DO[MVS -] DIVINAE
AVCTORITA[T® - TIB+] CLAVD
[CO]GIDVBNI-R*LEGA AVG-IN BRIT
[COLE]GIVM - FABROR - ET QVI-IN EO

....ENTE PVDENTINI- FIL-

Neptuno et Minerve templum pro salute Domus Divine auctoritate
Tiberit Claudii Cogidubni Regis Legati Augusti in Britannia Colle-
gium Fabrorum et qui in eo (consistunt) de swuo dederunt donante
aream — ente Pudentini filio.

There seems no sufficient reagon for doubting that the Cogidubnus
of the inscription is the same as Cogidunus, mentioned by Tacitus,
Adgricola, 14 : Queadam civitates Cogiduno regi erant donate. 1s ad
nostram usque memoriam fidissimus remansit. We may assume, then,
that Cegidunus ruled those civitates, that were presented to him, as
Legatus dugusti.
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The use of domus diving, i.e. “the imperial family,” is remarkable, for
if this inscription was cut in the life-time of Cogidunus, it can scarcely
have been later than the reign of Domitian, while the carliest of all
other known examples of this phrase is in the reign of Marcus Aurelius.

(/) TFound at Lancaster, and printed, Mon. Ifist. Brit., n. 76.
.. [0OB <] BALINEVM REFECT
[ET-BAJSILICAM VETVSTATE CONLABSAM
{A] SOLO RESTITVTAM - EQQ - AL - SEBVSSIA
[NAE] SVB OCTAVIO - SABIN(O] VC
PRAESIDE " N CVRANTE - FLA - AMMAV
SIO - PRALF-EQQ D D- XIKAL-SEPTEM -
CENSORE 1I-ET-LIP..O.... 11 COSS

t.e. Ob valineum refectum et Lasilicam vetustate conlapsam a solo
restitutam equites Ale Sebussiane sub Octavio Sabino Viro Clarissimo
Praside Nostro curante Flavio Ammausio Prafecto Equitum dono
dederunt X' Kalendas Septembres Censore iterum et Lepido 7 iterume
Consulibus.

The dai2 is unknown, as the year in which Censor and Lip.. ..
were Consules suffecti has not been sscertained.

{g) Found at Cambeck, and printed, Horsley, p. 192, n. 43, Brit.
Rom. Inscrip., p. 219.

OMNIVM
GENTIVM
TEMPLVM
OLIM VETVS
TATE CONIAB
SVM C-IVL
PITANYVS
P-P-RESITUIT -
Matribus omnium gentium templum olim vetustate conlapsum Gaius
Julins Pitanus primi pilus restituit.
Horsley reads P P, Provinci@ Preeses; I prefer Primipilus. See
Brit. Rom. Inscrip., p. 220.
(%) Found at York, and printed, Wellbeloved, Eduracum, p. 90,
Brit. Rom. Inscrip., p. 216.



FOUND IN BRITAIN. 327

DEAE
FORTVNAE
SOSIA

IVNCINA
Q- ANTONI
ISAVRICI
LEG - AVG

1.e. Dee Fortune Sosia Juncina (uxor) Quinli Antonii Isauric

Legati Augusti.

It is doubtful whether Legatus Augusti means Governor, or com-
mander of the Jegion, stationed at York, scil. the Gth Pictriz.

(z) Found at Chester, and printed, Smith, Collect. Antig., vi., p. 40.

FORTVNAE REDVCI
ESCVLAP ET SALVT - EIVS
LIBERT ET FAMILIA
I-1IMPONI-T F-GAL - MAMILIAN
RVFI. . TISTIANI FVNISVL. N
VETTONIANI - LEG - AVG -

D-D-

Mr. Ronch Smith, Collect. Antig., 1., p. 4], reads and explains
this thus:—

“ Fortunae Reduci, JEsculapio, et Saluti cjus Liberti et Familia Pomponii (?)
T. Filii (Gulerie) Mamiliani Rufi Anlistiani Funisulani Vetloniani Legati
Augustali dedicaverunt. This altar was dedicated to Fortuna Redux, to Ascu-~
lapius, and to Salus (a combination of divinities, of which there are many
examples in similar in§criptions), by the household (liberti et familia) of an
imperial legate (most probably of the twentieth legion), of many names,
occupying nearly three lines in the inscription. These names, indeed, present
the only difficulty in the dedication, as the lettering is partially defective.
They appear to belong to one individual, T.? Pomponius Mamilianus Rufus
Antistianus Funisulanus Vettonianus, of the Galeria family.”

To these observations are added the remarks of the Rev. J.
Bathurst Deane, “on this hitherto unesplained insecription :(—"

“1 bave reasons for thinking that T. Pomponius Funisulanus Vettonianus
was legate of the twenticth legion about the year A.D. 293, or perbaps, some-
what earlier; and I believe him to have been adopted into the family of
Funisulanus Vettonianus, mentioned by Tacitus, Annal., xv., 7 (A.D. 72), whom
I take to be the father of the L. Funisulanus Vettonianus (circa A.D. 100} who,
wag tribune of the sixth legion (Leg. vi. Vic.) in Britain, in the time of Nerva.”
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Mr. Smith’s explanation is, in the main correct, but there are
some points that require notice. GAL- stands for Galerid, scil.
tribu, Augustali should have been Awgustalis, or, vather, Augusti,
and the meaning of EIVS seems to have been overlooked. It is
scarcely possible that the pronoun can refer to 7' Pomponius, &c.; I
regard it as used for ejus filie, i.e. Salus his daughter, scil. of Ascu-
lapius. There are similar examples of ellipsis both in Greek and Latin,

It is plain that Mr. Deane’s remarks have been written without
sufficient consideration. The date of the  Funisulanus Vettonianus,
mentioned by Tacitus, Annal., xv., 7, isnot “A.D. 72,” but A.D.
62; and it is impossible that L. Funisulanus Vettonianus (circa
A.D. 100),” or any one else, can have been tribune of the sixth
legion (Leg. vi. Vic.) in Britain, in the time of Nerva, for that
legion was not in the island until the time of Iladrian. Again, the
date of “the L. Funisulanus Vettonianus” to whom Mr. Deane
refers—scil. the same wmentioned in the inscription cited by Brotier,
in his Not® et Emendationes, on Tacitus, Ann., xv., 7—1s not *circa
A.D. 100,” but circa A.D. 86, for the Dacian war in which he served
was not that under Trajan, but that under Domitian. Nor is there
any ground for supposing that the person named in the inscription
was the son of the Funisulanus Vettonianus mentioned by Tacitus.
It is plain that both notice the same person, who was Legatus legionis
guari@. On the inseription (cited by Brotier) found at Turopoglys,
in Croatia, see Henzen, n. 5431, and especially Borghesi, Giorn.
Arcad., vil., p. 376.

What < the reasons’ can be that Mr. Deane says that he has ¢ for
thinking that T. Pomponius Funisulanus Vettonianus was legate of
the twentieth legion about the year A.D. 293, or perhaps somewhat
earlier,”” 1 am wholly at a loss to conjecture. It is certrin that an
inscription was found at Chester, in which the 20th legion is men-
tioned, and in which, also, are found Domini Nostri Augusti invic-
tissimi. Now, as these were, probably, Diocletian and Maximian, we
may thus get a date for the presence of the legion there ¢ about the
year A.D. 295, but neither in that inscription, nor in any other
record, is there evidence sufficient to warrant a conjecture as to the
date at which Pomponivs Funisulanus commanded the twentieth
leigon : indeed, it is not certain that he ever commanded it at all.

(%) Found at Lanchester, Durham, according to Mus. ¥er., cceexlv.,
9, and Qrelli, Inscrip., n. 3403.
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NVM - AVG: ET

GEN - COX - 1T
VARDVLORVM
C*R-EQ*M-SVB- AN
TISTIO ADVEN

TO LEG*AVG ' PR- PR
.... TIANVS TRIB

i.e. Numini dugusti et Genio Cokortis secunde Vardulorum Civium
Romanorum Bquitaie Miliarie sub Antistio Advento Legato Augusti
Pro Pretore — tianus Tribunus.

I am persuaded that this stone was not found in England. From
Orelli, n. 1270, we learn that C. Autistius Adventus was Legate of
Germany.

In Wright’s Cels, Roman, and Saxon, p. 364, we have the follow-
Ing statements :—

“ (. Valerius Pausa occurs, as holding the same office [of proprator] under
Trajan, in an inscription found at Novara, in Italy, published by Muratori.
‘Quintus Calpurnius is mentioned in an inscription found in Northumberland,
believed to be of the age of Commodus.”

Neither of these statements is correct. C. Valerius Pansa did not
hold the office of propreetor, and the Quintus Calpurnius, to whom
Mr. Wright refers, scil. Quintus Calpurnius Concessinius, was not
legate, but merely a Praefectus Equitum. See Brit. Rom. Inserip.,
p. 193.

In Mon. Hist. Brit., p. cxlvi., C. Valerius Pansa and M. Menius
Agrippa, are given as Proconsules, but in both these cases there is
the same mistake, caused by reading PROC -, Proconsul, instead of
Procurator. See Brit. Rom. Inscrip., p. 254. Britain was never a
Proconsular Province; the Emperor himself was the only Proconsul
of it, as of his other provinces. And yet we find in Lingard, History
of England, i., p. 45: “ Pomponia Gracina, tae wife of he proconsul
Plautivs ;” and in Merivale, Hist. of the Romans under the Empire,
vil, pp. 79, S1: “Trebellins Maximus had mitigated the severity of the
proconsular government,”’—* Petilius Cerealis, the next proconsul,”
—“C. [Cn.] Julius Agricola, consul, A.D. 77 ; proconsul in Britain,
A.D. 78 There was not one of those Governors who was a Pro-
consul ; each of them was Legatus Augusti Propretore.

With & view to facility of reference, I add a synopsis, giving the
principal results of the foregoing examination.
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TFirst CENTURY.

EMPERORS. *GOVERKORS. A.D,
CLAUDIUS, Aulus Plautius, Legatus Augustz Pro Pratore, 43 to 47
A.D. 41 to 5%. P. Ostorius Seapula, «“ “ 47 to %53
A, Didius Gallus, « “ “ *52 to
NERo, A.Didius Gallus, g “ “ I 614
54 to 6S. Quintus Veranius, “ “ ‘“ “ *57 to %58
C. Suctoniug Paulinus, « « “ *58 to 63
C. Petronius Turpilianus, * “ “ 62 to*65
Trebellius Maximus, «“ ‘" * *%5 to
(ALBA, Trebellius Maximus.
68 to G9.
OrTKo, Trebellius Maximus.
69.
VITELLIUS, Trebellius Maximus, © “ “ “ 69
69. Vettius Bolanus, “ o “ 69 to ...
VESPASIAN, Vettius Bolanus, ¢ “ - “ 7
69 to 79. Petilius Cerealis, ¢ “ “ “ %71 to S75
Sex. Julius Frontinus, « “ “ *5 to 78
Cn. Julius Agricola, “ “ ¢ - 78 to *85
TiTUS,
79 to 81. Cn. Julius Agricola.
DOMITIAN, Cn. Julius Agricola, « “ “ «“ *35
81 t0 96. Sallustius Lucullus, “ “ o 2. to ..®
NERVa,
96 to 98. C.Salyius Liberalis, “ “ “ ?.. to
Seconp CenTURY.
TRAJAN, C. 8alvius Lideralis, * “ “ “ 2998
98 to 117, L. Neratius Marcellus, “ “ “ P.. 104 ..°
HADRIAN, t4. Platorius Nepos, « .« “ 2. 124 .9
117 to 155. Julius Severus, «“ « “ «“ ?.. 134 ..?
ANTONINTS PIvUS, 1Q. Lorrius URBICES, “ “ “ °.. %38 .2
138 to 161, M. StaT1US PRISCUS, “ “ “ . to
M. AURELIUS AND VERTS, 3. STATITS PRISCUS, Leg. Augg. Pro Preatore, *161
161 to 162, tCALPURNIUS AGRICOLA, ¢ 162 to L..2?
M., AURELITS,
169 to 177,
M. AURELIUS AND COMMODTUS,
77 t0 180. ULr1vs MARCELLUS, “ “ “ f.. to’178

* The names in Roman letters, are of those mentioned as Governors only in histories, &e.
in Italics, only in inscriptions; in Capitals, in both histories, &c., and inscriptions; and the
Obelisk distinguishes those that are found in British inscriptions. The Asterisk, prefixed
toa datc, marks it as probable, not certain; and the mark of Interrogation indicates the
want of information as to the beginning or end of the administration.

$ The objection to this date, or to any other year of the joint reign of Marcus Aurelius
and Commodus, as derived from the Denwell inscription, is that Xiphiline, 1xxviii., 2,
states that Ulpius Marcellus was sent by Commodus agzainst the insurgent Britons. This
may be met by the supposition that he continued in office up to the time of the outbreak,
and was then sent by Commodus, not from the continent, but from the part of tho island
in which he then was, to the north, where the insurgents had crossed the barrier. This
interpretation, however, seems uunsatisfactory.



EMPERORS,
Coxyobrs,
180 to 192,

PERTINAX.
193.

JULIAN.
193.

SEVEBRUS,
193 to 198.

SBEVEBRUS ABD CARACALLA,

198 to 211,
CARBACALLA AND GRTA,

211 to 212.
CARACALIA,

212 to 217.
MacRrixUs,

217 to 218.
ELAGABALDS,

218 to 222,
SEVERGS ALEXANDER,

222 to 235.
MAXIMINTS,

233 to 238,
GORDIAN,

238 to 244,

Paivre,
244 to 249.
DEec1us,
249 to 251
GAaLLI,
251 to 25¢

VALERIAN AND GALLIBNUS, {1 Desticius Juba,

253 to 260.
GALLIBNUS,
260 to 268.
CravnIUS,
268 to 270.
AURELIAN,
270 to 275.
TACITUS,
275 to 276.
$ProBUS,
276 to 2827
CARUS,
2382 to 283.

CABRINUS AND NUMRRIARUS,

283 to 284.
DIOCLETIAN,
284 to 256.
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GOVERNORS. A.D.
tULPIUS MARCELLUS, L 0g. Aug. Pro DPretore, ... 18% .
Helvius Pertinax, “ *186 to'ls’l
D. Clodius Albinus, “ “ ‘187 to ..
D. Clodius Albinus.

D. Clodius Albinus.

D. Clodius Albinus, “ “ “ 196

1Virivs Lurus, Leg. Auyg. Pro Pretore,*196 to ...?

Tairp CeNTURY.
tL. Alfenus Senccio, “ “ .«

tMartivs Julius Marcus, Leg. Aug. ProPra:tora‘ °.. 213 .7

17, Clandius Paulinus, . * “ P.. to ..?
tD. Junius, “ N h 2. 219..°?
tMarius Valerianus, * “ “ .22 .0
t+Marius Valerianus.

te—— Maximus, “ “ “ 225 . F
18. Coccianus, 7 “ “ “ P... 237 ..®
tEgnatius Lucilianus, “ “ “ 2. to ..?
tMecilius Fuscus, “ “ ° P.. to ..P
tNonnius Philippus, “ “ “ P 242 .9

Leg. Augg. Pro Prators,?..254-260..7

11. Aurelius Cartnus, Cesar.,

1 Some have stated that this Emperor visited Britain, but the evidence is insufficient.
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BEMPEROTS, GOVERNORS.

286 to 200,
DIOCLETIAN, MAXIMIAN, AND Allectus ...cieiiiienne

CARAUSIUS, 200 to 203,

Fourtn CENTURY.

DIOCLETIAN AND MAXIMIAN,
2983 to 303.

A.D.
DIOCLETIAN AND MAXIMIAN, 3. Aurel. Valor. Caransius ......ccooevveeiiveivenennes . 287 to 203

.. 203

CONSTANTIUS AND GALERIUS, Deathof the Emperor Constautiug, and eleva-

305 to 306, tion of Constantine in Britatun. ................

CONSTANTINB AND GALERIUS,
308 to 307.

$CONSTANTINE, GALERIUS, AND
Licixius, 307 to 310,

$CONSTANTINE AND LICINIUS, Pacatianus, Vicarius ......... ......... e

S10 to 322.
CONSTANTINE,
822 to 337.
CONSTANTINRIL, CONSTANTIUS
11, AND CONSTANS, 337 to 340.
CoNsTANTIUSIL.ANDCoNSTANS,
340 to 350.

ConstanTIUS 1IN, Gratianus Funarius, Comes rer Castrensis...,

350 to 361, Martinus, Ficarius...
Alypius, Vicarius ...
Lupicinus, Magistor Equitum
JOLIAR,
361 to 363.
JovIAN,
3863 to 364.
VALENTINIAN AND VALENS,
364 to 367.

VALENTINIAK, VALENS, ARD Nectaridus, Comes maritimi Tractus...............

GRATIAN, 367 to 875. Fullofaudes, Diwx
Severus w.ciueerreenrees -
Jovinus
TheodoSiUS. ...eueeeuerecreirereererenseseorennsennesnns

VALENS AND GRATIAN,
375 to 376.

VALENS, GRATIAN, AND VALEN-
TINIAX 11., 876 to 378.

GRATIAN ANDVALENTINIAN [1L
378 to 379.

GRATIAN, VALENTINIAN II. Maxinus proclaimed Emperor in Britain......

AND THBODOSITS, 379 to 383.

VALENTINIAN II. AND Tugo-
D0S1US, 383 Lo 392,

THERODOSIUS, Chrysanthus, Viearius...
392 to 595.

ARcapiUs AND HONORITUS,

895 to 408. Marcus, Gratian, and Constantine, successively
HoNor1UsAXDTBEODOSIUSIL,  proclaimed Emperors in Britain ...............

408 to 423.

to 296

306

*350
*353 ...P
385°0...°
360

867
367"
367
367
868-370

383

407

+ I bavo thought it unnecessary to give tho yearsof the othor dugusti of this-period.
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CUHEMICAL NOTES.

RY il. CROFT,
PROFESSOR OF CHRMISTRY IN UNIVERSITY COLLEGR, TORONTO.

On tie Iopipe or Barium.

SomE years since the writer described the ecrystallised Todide of
Barium, and gave the formula, Ba1 + 7 IL 0. G. Werther has
since examined a similar salt, but gives the formula, BaI + 2 H 0,
corresponding to the formulas of the bromide and chloride. He also
describes the crystalline form as idential with that of the bromide,
and states that the salt is deliquescent, and becomes reddish-brown
in the air, instantancously. Ile prepared the salt by acting on hypo-
sulphite of barium with iodine, and filtering off from the tetrathionate
of barium.

The writer prepared the iodide, for the former examination, by
acting on barvta with iodine; but recently, by using sulphide of
barium with iodine, and by Liebig’s process with phosphorus. In
each case the salt crystallised in long clear six-sided prisms, with
flat terminal planes, no other faces could be detected. The crystals
were not deliquescent in a dry atmosphere, on the contrary, they
efloresced. No change of colour took place by some days exposure,
farther than that they became opaque. By a strong heat jodine is
evolved; bnt 23.61 per cent. of water can be driven out at 160° c.

The following analyses show the composition of the salt: in I.
the water was determined by heating over a lamp; and is too high
from loss of iodine; II. was formed from sulphide of barium; IIL
by means of phosphorus; and IV.is Werther's analysis, the water
being calculated from the loss.

‘ t
—_ | 1. 1L 111
Berium. R 65.50 | 26.55 | 26.48 | 25.80 | 26.9¢
126.88 49 08 § ... 48.44 48.50
63.00 24.87 25.67 23.61 23.31
‘ ... | 258.47 | 100.00 i ...... 07.85 98.05 | svves { eeene

In an attempt to form the salt by Werther's process, a small
quantity was obtained, crystallising in the same form as the above,
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ad cfiloreseing in the air. No salt with Werther” . formula could
be obtained.

O~ Te OXIDATION OF ALKALINE ARSENITES,

Fresenius found that a solution of arsenite of potassium became
rapidly oxidised, forming an arsenate, a change which would, of
course, render it uscless in volumetric experiments. On making
some experiments on the subject, I was unable to discern the cir-
cumstances under which the strong oxidation described by Fresenius
took place, as in my experiments less than one per cent. of arsenious
acid was oxidised after a period of twelve months. Lately, a solution
has come under my notice, in which at least twenty per cent. of the
arsenious had become arsenic acid. The solution was very strong,
and had dceposited some of the arsenite as warty crystals. For
accurate voiumetric experiments it would, therefore, be advisable to
examine the alkaline arsenite from time to time.

NOTES ON TRILINEARS.

—ee

In Vol. IX,, No. 52, of this Journal, were given some illustra-
tions of the use in trilinear coordinates of the equation to a line
under the form

e —f B—g y—rh
i T m T n

=7

where (a, B8, y) are the current coordinates, (f; g, %) the coordinates
of some assumed point in the line, and r is the distance between
these points.

The quantities 7, m, n, being the sines of the angles between the
line and the sides of the triangle of reference, when one of them is
assigned the other two are determinate, and there must, therefore,
exist two relations between the three. One such relation is well
known to be

al + m + en = 0,
where a, b, ¢, are the sides of the triangle of reference. Another
can be found as follows :—
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Let 122 s 0, so that 0 is the augle between the line and the
sido . Then we havo
~ m == 8in (C + 6) = sin C cos § + cos C sin 6,
n = sin (L — 0) = sin B cos § — cos B sin 0,
and, eliminating cos 6, sin 0, from these equations, we obtain,
m3? + n? 4+ 2 mn cos A = sin® A,

This is one form of tho relation sought for; but anotber form,
involving all the qnantities symmetrically, can readily be deduced
by eliminating the product mn by aid of the first relation. Thus:

2 be mn = a3l? — bIm? — ¢*n3,
and, substituting this value,
a?cos A1 + b (c — bcos A) m* + ¢ (a — ¢ cos B) n*
= bc 8in? 4,
or,

sin2 A1 + sin2 B.m* + sin2 C. 22 = 2 sin A sin B sin C.

1t is proposed to employ the above equation in the examination of
the conic to which the triangle of reference is self-conjugate; viz.:

wa® +of% +wy? =0. ........ (D).
1. To find tho conditions that the above conic may be a circle.
Cutting the circle by the line
a—f B—g y—i
l - m T a
the segments of the line intercepted between (f; ¢, &) and the circle
are the values of 7 in the equation.

(ul* 4+ vm?® + wn?) 7?2 + (oo Yr 4+ uf? + vg® + wh* = 0.

.............. (2).
If (f, 9, k) be a fized point, then, by a property of the circle, the
rectangle under the segments is constant for all values of 2, m, n;
and, therefore,

=r,

ul* + vm? + wn® = const;
but,

8in2A.0%5 +8in2B.m? +8in2C. %% = 2sindsin BginC;
and, these being satisfied identically, we have
w v w
n2 A — sn2B ~ sn2C
and these are the conditions sought for.
Vor. X. w
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2. To find the radius (R) of this circle:
Let the point (f; g, &) be the centre. Then
(ul® + om3 + wn®) B® + uf> + vg* + wh? = 0,
or,
ul® 4 vm® 4 wn? = — —1% (wf? + vg® + wh2);

but,
m v w
sin2A = gn2B = smeC
ul? 4+ vm? 4 wnd
T8 2 A  sin 2 B. ot + sin 2 O a3
1 uf? + vg? 4 whd

T R* 2sinAsinBsinC
Again, (f; ¢, #) being the centre, we have

e T b T ¢
_uf? 4 vg® 4 wh?

- 2 A
Dividing the terms of the former equalities by these respectively,
we have,

1 2A a b °
TR 2sindsinBsinC T fsin24 T gsin2B T hsinzC
a? b c?
=24t 2B Y smzcC
24 '

and, therefore,

1 2 sin A sin B sin C a? b2 c?
TR T (2 A)? (sin 34t sn2B T sm2 C)’
which expression is easily redueed to either of the following forms :

= a})»‘-:(asec/l-}-bsecB-i-csecC)

= 2—15 (tan 4 + tan B + tan O)
1
2 A
3. To find the condition that the conic may be a rectangular

hyperbola.

(tan 4 tan B tan C)
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In this case, the equation (2) must be satisfied by the value
infinity of », for two distinct sets of values of I, m, #, and these
directions are at right angles to each other. Hence

ul3 + vm? 4+ wn® = Q,

for two sets of values of (I, m, n); say, (1,, m,, n,), (1,, m,, n,),
with the conditions,

lf +l: =1,m‘l‘ + m::l,n1 +n:=1.
Hence
ul: + vm: + wnf =0,
ul: + om? 4+ wnl = 0,
and, by addition, we obtain
v+v+w=0,
which is the condition sought for.

8. To discriminate the character of the conic (1).

If the conic be a hyperbola, the two sets of values of (7, m, ),
which make one value of » to be infinite in equation (2) must be
real; if a parabola, they must be equal; and if an ellipse, they
must be imaginary. The condition of a value of  being infinite is

ul? + vm? + wn® = 0.
Eliminating n by aid of the relation,
al + bm + en = 0,
we have

2 b2 5
1 (u +w%;) + m? (v + w;;) + 2:’mw‘:—a =90,
and the roots of this quadratic must be real, equal, or imaginary in

the three cases.
Hence for the hyperbols, parabola, or ellipse, respectively, we have

a [)2 <
@roE) e+wg) =0
or

aow + Bdwu + c*uy = 0,

vIiiA

4. To find the axes of the conic (1).
Taking the point (f, g, &) for the centre, equation (2) gives for
the value of the square of the semi-diameter (r) in any direction,

(3 + om? + wn3) 72 + uf* + vg° + wh? =0,
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which we will write for the moment,

wl? + vm? + wn® = — g
The semi-axes being the greatest and least values of », we must
male r 8 maximum or minimum by the variation of /, m, , subject
to the condition
8sin2 4.2 +s5in2 B.m? + 8in2 C. 2% =2sin Asin Bgin C
al+bm +ecn = 0.

Hence we obtain

uldl + anal + .... =0,
sin2A.dl +.... +.... =0,
adl + .... +.... =0;

multiplying the two latter equations by arbitraries, A, p, adding, and
then equating to zero the coefficients of the differentials, we obtain
ul + Asin2 4. I+ pa=0
om + Asin2B.m + pb=0
wn +Asin2C.n +pe=0

Multiplying these respectively by /, m, #, and adding, we obtain
—g-;- A 2 sin A sin Bsin C = 0,

or,
A= 1 H
T 24in 4 8in Bsin C © 3’

alsc, transposing these equations,

a

7= pa _ P -Sn34
T ' T u+Asin2d T

sin2 4 + A

b

Ty

8in 3 B + A

—°

—n _ P smac
- 0

sin2 C + A

Multiplying these respectively by a, b, ¢, and adding, we obtain
a2
0= -——:ﬂz‘i—j, + anal + .... ,

sin2 4 r?
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H
2 sin A sin B sin ¢
To find the value of I, we have, since (£, gf4) is the centre,

where P =

wf vy wh
a b ¢
therefore
1(f“+v_q + wht _H
T eFf g+ ek ZA
and also
af 4 bg 4 ch 2a
= a?* b2 3 = g2 P2 et
— —_— — — e o —
u v w u v w
Hence
(2 a)?
H = a2 5 ¢°
u v w

Hence, finally, we have the quadratic, in which the values of r2 are
the squares of the semi-axes of the conie,

a’l
0= 5'"2‘4 + + anal + .... ,
sin2 4 = IR

where

1 _2sindsin Bsin C fa® b2

P~ 2 A)? (7 > ta)

J.B.C
Umversity CoOLLEGE,
October 25th, 1865, }

CONTRIBUTIONS TO BLOWPIPE ANALYSIS.

[y

BY E. 5. CHAPMAN, P, D,
PROPESSOR OF MINBRALOGY AND GROLOGY IN UNIVERSITY COLLEGR, TORONTO.

Tae following notices comprise various blowpipe-tests and appli-
cations published by the writer within the last cighteern or nineteen
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years—together with two other applications of the blowpipe, published
here for the first time, but already shewn to several persons interested
in this method of research., Some of these tests have been appro-
priated by certain authors without the slightest acknowledgement ;
others have been incorrectly quoted; and some, again, sppear to have
escaped the attention of the editors of several recent works in which
the applications of the blowpipe come under review. These reasons
have led the writer to republish them, in the present place, in a
condensed form, preparatory to the issue of an extended work on
Blowpipe Practice, in which various new tests, and a large amount
of other original matter, will be incorporated. This work will appear,
it i hoped, early in 1866.

1. DETECTION OF LITHIA IN THE PRESENCE OF SODA.
[First published in the Chemical Gazette : November 15, 1850.]

This test may be applicd to mixtures of these alkalies in the simple
state, or to their carbonates, sulphates, nitrates, or other compounds
capable of being decomposed by fusion with chloride of barium. The
test-substance, in powder, is to be mixed with about twice its volume
of chloride of barium, and a sma! portion of the mixture is to be
exposed on a loop of platinum wire to the point of a well-sustained
oxidating flame. *A deep-yellow coloration of the flame-border, pro-
duced by the volatilization of chloride of sodium, at first ensues.
This gradually diminishes in intensity, and after a short time, 2 thin
green streak, occasioned by chloride of barium, is seen to stream from
the point of the wire, as the test-matter shrinks further down into the
loop. On the fused mass being then brought somewhat deeper into
the flame, the point and edge of the latter will at once assume the
rich crimson tinge characteristic of the presence of lithium compounds;
and the colour will endure sufficiently long to prevent the slightest
chance of misconception or uncertainty. The presence of strontium
compounds does not affect this reaction, as these compounds, when
fused with chloride of barium, cease to impart & ved color to the flame
(see No. 2). In order to ensure success, or rather to avoid the least
risk of failure, in the application of this test, it is only necessary to
keep up a clear and sharply-defined flame for about a couple of minutes.
If the red coloration do not appear by that time, the absence of lithig
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—unless the latter substance be present in traces only—may be safely
«concluded.*

2. METHOD OF DISTINGUISHING THE RED FLAME OF
LITHIA FROM TUAT OF STRONTIA.

[First published in the Chemical Gazetie: May 1, 1848.]

It has been long known that the erimson coloration imparted to the
blowpipe flame by strontia, is destroyed by the presence of baryta.
This reaction, confirmed by Prarryer—see, more especially, the
third edition of his Probirkunst, page 107—was observed as early
as 1829 by BurzenGriGcer (dAnnales des Mines, t. v., p. 36). The
latter substance, however, as first indicated by the writer, does not
affect the crimson flame-coloration produced by lithia. Hence, to dis-
tinguish the two flames, the test-substance may be fused with 2 or 3
volumes of chloride of barium in a loop of platinum wire, the fused
mass being kept just within the point or edge of the blue cone. If the
original flame-coloration proceeded from strontia (or lime), an impure
brownish-yellow tinge will be imparted to the flame-border ; but if the
original red colour were caused by lithia, it will not only remain unde-
stroyed, but its intensity will be much increased.

This test may be applied, amongst other bodies, to the natural
silicates, Lepiaolite, Spodumene, &e. It is equally available, also, in
the examination of phosphates. The mineral Triphylline, for example,
when treated per se, imparts a green tint to the peint of the flame,
owing to the presence of phosphoric acid ; but if this mineral be fused
(in powder) with chloride of barium, a beautiful crimson coloration in
the surrounding flame-border is at ¢ace produced.

¢ In testing this method, a mixture wes prepared of 2 parts of ignited carbonate
of goda with 1 part of carbonate of lithia, and portions of this were placed in six
little porcelain capsules, distinguishing upon their under sides by a spot of ink;
whilst into six similar but unmarked capsules, some carbonate of soda, only, was
placed. The capsules being then arranged indiscriminsately upon s tray, each
was separately examined, and it was found that those which contained lithis
could be separated from the rest without the slightest difficulty (November, 1850).
Tnis plan was repeated with equal success, on mixtures of $ (Na0, CO2) +
1 (Li0, CO?), and 6 (Na0, €02} + 1 (Li0, CO2), in May, 1S65. Whera the
lithia is in very small quastity, the blowpipe flame must not be too large.
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3. DETECTION OF ALKALIES IN THE PRESENCE OF
MAGNESIA.

[First published in the Chemical Gazelte : September, 1847 .]

In the analysis of inorganic bodies, magnesia and the alkalies (if
present) become separated from other constituents towards the close
of the operation. In continuation of the analysis, it then becomes
desirable to ascertain, at once, whether magnesia is alone present, or
whether the saline mass, produced by the evaporation of a portion of
the solution, consists of raaguesia and one or more of the alkalies, or
of the latter only. By fusing a small quantity of the test-matter with
carbonate of soda, the presence of magnesia is readily detected, as this
substance remains undissolved ; but the presence or absence of alka-
lies is not so easily determined, the coloration of the flame being fre-
quently of too indefinite a character to afford any certain evidence on
this point. The question may be solved, however, by the following
simple process. Some boracic acid is to be mixed with the test-matter
and with a few particles of oxide of copper, and the mixture is to be
exposed for a few seconds, on a loop of platinum wire, to the action of
an oxidating flame, In the absence of alkalies, the oxide of copper
will remain undissolved ; but if alkalies be present, an alkaline borate
is produced, forming a readily fusible glass, in which the copper oxide
is at once dissolved, the glass becoming green whilst hot, and blue
when cold. If magnesia also be present, white specks remain for a
time undissolved in the centre or on the surface of the bead. Any
metallic oxide which imparts by fusion a colour to alkaline borates,
may, of course, be employed in place of oxide of copper; but the lat-
ter has long been used in other operations, and is therefore always
carried amongst the reagents of the blowpipe-case.

4. REACTION OF MANGANESE SALTS ON BARYTA.
[First published in Chemical Gazette : August 1, 1846.]

When moistened with a solution of any manganese salt, and ignited
in an oxidating flame, Baryta and baryta compounds, generally,
assume on cooling a blue or greenish-blue colour. This arises from
the formation of a manganate of baryta. Strontia and other bodies
(apart from the alkalies) when treated in this manuner, become brown
or dark-grey. A mixture of baryta and strontia also assumes an
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indefinite greyish-brown colour. If some oxide of mangancse be
fused with carbonate of soda so as to produce a greenish-blue bead or
‘“ turquoise enamel,” and some baryta or a baryta salt be melted into
this, the colour of the bead will remain unchanged ; but if strontia be
used in place of baryta, a brown or greyish-brown enamel is produced.

Notx :—Some examples of IVitherite, Burytine, and Baryto-calcite,
contain traces of oxide of manganese. These, after strong ignition,
often sssume per se a pale greenish-blue colour.

5. DETECTION OF BARYTA IN THE PRESENCE OF
STRONTIA.

[ First published in the Chemical Gazette : August 1, 1840.

This test is chiefly applicable to the detection of baryta in the
natural sulphate of strontia; but it answers equally for the examina-
tion of chemical precipitates, &c., in which baryta and strontia may
be present together. The test-matter, in fine powder, is to be
melted in a platinum spoon with 3 or 4 volumes of chloride of caleium,
and the fused mass treated with boiling water. For this purpose, the
spoon may be dropped into a test-tube, or placed (bottom upwards)
in & small porcelain capsule. The clear ‘solution, decanted from any
residue that may remain, is then to be diluted with 8 or 10 times its
volume of water, and tested with a few drops of chromate (or bi-
chromate) of potash. A precipitate, or turbidity, indicates the pres-
ence of baryta.

6. ACTION OF BARYTA ON TITANIC ACID.
[First published in Chemical Gazette : 1852.

Fused with borax in a reducing flame, Titanic acid forms a dark
amethystine-blue glass, which becomes light-blue and opaque when
subjected to the flaming process. The amethystine colour arises from
the presence of Ti*03: the light-blue enamelled surface, from the
precipitation of a certain portion of TiOG2. The presence of haryta,
even in comparatively small quantity, quite destroys the latter reaction.
‘When exposed to an intermittent flame, the glass (on the addition of
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baryta) vemains dark-blue, no precipitation of titanic acid taking
place. Strontia acts in the same manner, but a much larger quantity
is required to produce the reaction.

7. DETECTION OF OXIDE OF MANGANESE WHEN PRE-
SENT IN MINUI'E QUANTITY IN MINERAL BODIES.

[First published i1 the Philosophical Magazine : February, 1852.)

It is usually stated in works on the Blowpipe, that the smallest
traces of maganese may be readily detected by fusion with carbonate
of soda, or with a mixture of carbonate of soda and nitrate of potash :
but this statement is to some extent crroneous In the presence
of much lime, magnesia, alumina, sesquioxide of iron, or other bodies,
insoluble, or of difficult solubility, in carbonate of soda, traces of oxide
of manganese may easily escape detection. By adding, however, a
small portion of borax or phosphor-salt to the carbonate of soda, these
bodies become dissolved, and the formation of a * turquoise enamel
(manganate of soda) is readily effected. The process may be varied
by dissolving the test-substance first in borax or phosphor-salt, and
then treating the fused bead with carbonate of soda: the latter being,
of course, added in excess. By this treatment, without the addition
of nitrate of potash, the faintest traces of oxide of mangauese in lime-
stone and other rocks, are at once made known.

Note :—This method of examining bodies for the presence of man-
ganese, was recommended by Dr. Leop. H. Fischer in 1861 (Leonk.
Jakrbuch: [1861] 653), but the writer had forestalled him by nine
years, having already described itin 1852—a fact apparently unknown
to the editor of the 4th edition of Plattner’s Probirkunst.*

* This new edition of Plattner's treatise, although containing some valuable
additions from the pen of its editor, Dr. Theodor Richicr, i3 not altogether free
from errors of omission. One of these, the writer may perhaps be allowed to
point out on personal grounds. In the third edition, p. 273, Platiner states
under the head of cryptolite— Das Verhalten dieses seltenen Minerals vor dem
Lothrobre ist noch nicht ermittelt.” In the new edition, Dr. Richter expands
this statement as follows:—* Kryptolit (Phosphkocerit}—Das Lothrohrver
halten dieses seltenen Minerals, welches beim Auflosen des grinen and réthlichen
Apatits von Arendal, sowie des gerdsteten Kobaltglanzes von Johannisberg in
Schweden, in Sduren zuriickbleibt, ist noch nicht ermittelt.” Now, the blow-
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8. METHOD OF DISTINGUISHING THE MONOXIDE OF
IRON (FeQ) FROM THE SESQUIOXIDE (Fe:2032) IN
SILICATES AND OTIHIER COMPOUNDS.

[ First published in the Chemical Gazette: March 1, 1848, ]

This test serves to indicate, with great certainty, the presence or
absence of FeO in bodies generally. It is perforined as follows :—A
small quantity of black oxide of copper (Cu0) is dissolved in a bead
of borax on platinum wire, so as to form a glass which exhibits, on
cooling, a decided blue colour, but which remains transparent. To
this, the test-substance in the form of powder is added, and the whole
is exposed for a few secouds, or until the test-matter begius to dissolve,
to the point of the blue flume. If the substance contain Fe?O3 only,
the glass on cooling will remain transparent, and will exhibit a blueish-
green colour. On the other hand, if the test-substance contain FeO,
this will become at once converted into Fe2(3 at the expense of some
of the oxygen of the copper compound ; and opaque red streaks and
spots of Cu?O will appear in the glass, as the latter cools.*

Note :—Although this test is quoted by Plattner—perhaps the
best criterion of its accuracy—it is passed over, without mention, in
many works on chemieal analysis. The writer may therefore be
allowed to call to mind, In proof of its efficacy, that by its use in
1848 he pointed out the presence of FeO in the mineral Staurolite
(Chem. Gaz., July 15, 1848 see also Lrdmann's Journal fiir pract.
Chem., XLVI., 119), neasly thirteen 'yem's before this fact—now
universally admitted—was discovered and announced by Rammelsbery
(Berichie d. Kongl. preuss. Akad. d Wiss. zu Berlin : Marz, 1861.)

pipe characters of Phosphoceritc were given in a paper on that mineral, pub-
lished in the journal of the Chemical Society of London in 1848; and these
characters are referred to, from the paper in question, in the third volume of
Henry Wult's English translation of Gmelin's Handbuch, pubiished by the Caven-
dish Society in 1849, as well as in both the tbird and fourth editions of Dand’s
System of Mineralogy.

* Provided too much copper oxide be not dissolved in the glass--so as to
become reduced per se—this test may be performed with either a reducing or
an oxidating flame. If the method be tried with a few Dbodies of known com-
position (in some of which FeO is present, and in others absent) the operator
will see, at once; that it offers no risk of failure—always assuming, of course,
the absence of other reducing bodies, a point easily ascertained by the blowpipe;
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9. DETECTION OF MINUTE TRACES OF COPPER IN
IRON PYRITES AND OTIIER BODIES.*

Although an exceedingly small per-centage of copper may be de-
tected in blowpipe experiments, by the reducing process, as well as by
the azure-blue coloration of the flame when the test-matter is moist-
ened with chlorhydric acid, these methods fail in certain extreme
cases to give satisfactory results. It often happens that veins of Iron
Pyrites lead at greater depths to Copper Pyrites, Inthis case, accord-
ing to the experience of the writer, the Iron Pyrites will alinost in-
variably hold minute traces of copper. Ience the desirability, on ex-
ploring expeditions, more especially, of some ready test, by which,
without the necessity of employing acids or other bulky and difficultly
portable reagents, these traces of copper may be detected.+ The fol-
lowing simple method will be found to answer the purpose :~The test-
substance, in powder, must first be roasted on chareoal, or, better, on
a fragment of porcelain,i in order to drive off the sulphur. A small
portion of the roasted oreis then to be fused on platinum wire with
phosphor-salt ; and some bisulphate of potash is to be added to the
glass (without this being removed from the wire) in two or three suc-
cessive portions, or until the glass becomes more or less saturated.
This effected, the bead is to be shaken off the platinum loop into a
small capsule, and treated with boiling water, by which either the
whele or the greater part will be dissolved ; and the solution is finally

* This method has not been hitherto published ; but it is inserted here, as it
has been shown to various persons interested in blowpipe experiments. The
same remark applies to No. 11.

tIn Blowpipe Practice—as far, at least, as this is possible—the operator
should make it an essential aim to render himself independent of the use of
mineral acids and other liquid and inconvenient reagents of a similar character.
If these reagents cannot be dispensed with altogether, their use, by nmproved
processes, may be greatly limited.

+In the roasting of metallic sulphides, &c., the writer bas employed, for some
years, small fragments of Berlin or Meissen porcelain, such as result from the
breakage of crucibles and other vessels of that material. The test-substance is
crushed to powder, moistened slightly, and spread over the surface of the porce-
lain ; and when the operation is finished, the powder is easily secraped off by the
point of a knife-blade or small stecl-spatula. In roasting operations, rarely
more than & dull red heat is required; but these porcelain fragments may be
rendered white-hot, if such be necessary, without risk of fracture. Canudign
Journul, September, 1860.
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to be tested with a small fragment of ferrocyanide of potassium (* yel-
low prussiate.””) If copper be present in more than traces, this re-
agent, it is well known, will produce a deep red precipitate. If the
copper be present in smaller quantity, that is, in exceedingly minute
traces, the precipitate will be brown or brownish-black ; and if copper
be entirely absent, the precipitate will be blue or green—assuming, of
course, that Iron Pyrites or some other ferruginous substance is opera-
ted upon. In this experiment, the preliminary fusion with phosphor-
salt greatly facilitates the after solution of the substance in bisulphate
of potash. In some instances, indeced, no solution takes place if this
preliminary treatment with phosphor-salt be omitted.

10. DETECTION OF LEAD IN THE PRESENCE OF
BISMUTH.

[First published in the Chemical Gazette : Sept. 15, 1848.)

When Lead and Bismuth are present together, the latter metal may
be readily detected by its known reaction with phosphor-salt in a re-
ducing flame—antimony, if present, being first eliminated ; but the
presence of lead is less easily ascertained. If the latter metal be pre-
sent in large quantity, it is true, the metallic globule will be more or
less malleable, and the flame-border will assume a clear blue color
when made to play upon its surface, or on the sublimate of lead-oxide
as produced on charcoal; but in other cases, this reaction becomes
exceedingly indefinite. The presence of lead may be detected, how-
ever, by the following plan, based on the known reduction and preci-
pitation of salts of bismuth by metallic lead : a method which suc-
ceeds perfectly with brittle alloys containing 85-90 per cent. of bis-
muth. A small erystal or fragment of nitrate of bismuth is placed in
a porcelain capsule, and moistened with a few drops of water, the
greater part of which is afterwards poured off; and the metallic
globule of the mixed metals, as obtained by the blowpipe, having been
slightly flattened on the anvil until it begins to crack at the sides, is
then placed in [the midst of the sub-salt of bismuth formed by the
action of the water. In the course of a minute or even less, according
to the amount of lead that muy be present, an arborescent crystallization
of metallic bismuth will be formed arcund the globule.
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This reaction is not affected by copper; but a precipitation of bis-
muth would cusue, in the absence of lead, if ecither zinc or iron were
present. These metals, however, may be eliminated from the test-
globule by exposing thison charcoal fcr some minutes, with a mixture
of carb-soda and borax to a reducing flame. The zinc becomes vola-
tilized, and the iron is gradually taken up by the borax. If a single
operation do not effect this, the globule must be removed from the
saturated dark green glass, and treated with further portions of the
mixture, until the resulting glass be no longer colored.

11. DETECTION OF ANTIMONY IN TUBE-SUBLIMATES.

In the examination of mineral bodies for antimony, the test-sub-
stance is often roasted in an open tube for the production of a white
sublimate. The presence of antimony in this sublimate may be de-
tected by the following process—a method more especially available
when the operator has only a portable blowpipe-case at his command.
The portion of the tube to which the chief part of the sublimate is
attached, is to be cut off by a triangular file, and dropped into a test-
tube containing some tartaric acid dissolved in water, This being
warmed or gently boiled, a part at least of the sublimate will be dis-
gsolved. Some bisulphate of potash—either alone, or mixed with some
carb-soda and a little borax, the latter to prevent absorption—is then
to be fused on charcoal in a reducing flame; and the alkaline sulphide
thus produced, is to be removed by the point of the knife-blade, and
placed in a small*porcelain capsule. The hepatic mass is most easily
separated from the charcoal by removing it before it has time to scli-
dify. Some of the tartaric acid solution is then to be dropped upon
it, when the well known orange-colored precipitate of Sb 83 will at
once result.

In performing this test, it is as well to employ a somewhat large
fragment of the test-substance, so as to obtain a thick deposit in the
tube. It is advisable also to hold the tube in not too inclined a posi-
tion, in order to let but a moderate current of air pass throughit;
and care must be taken not to expose the sublimate to the action of the
flame—otherwise it might be converted almost wholly into a compound
of 8b O3 and Sb O3, the greater part of which would remain uadis-
solved in the tartaric acid solution. A sublimate of arsenious acid,
treated in this manner, would, of course, yield a yellow precipitate,



CONTRIBUTIONS TO BLOWIIPE ANALYSIS. 349

easily distinguished by its color, however, from the deep o1ange anti-
monial sulphide. The crystalline character, etc., of this sublimate,
would also effectually prevent any chance of misconception.

12. TIIE COAL ASSAY.
[ First published in the Canadian Jowrnal : May, 1858 ; and in the Philo-
sophical Magazine for July of that year. ]
In the practical examination of Coals, the following operations are
essentially necessary :¥—(1) The estimation of the water or hygro-

* To these might be added, the determination of the heating powers or “abso-
lute warmth ” of tne coal, but this may always be estimated with sufficient
exactness for practical purposes by the amount of coke, ash, and moisture, as
compared with other coals. Properly considered, the litharge test, rescrted to
for the determination of the calorific power of coals, is of very little actual value,
The respective resuits furnished by good wood charcoal and ordinary coke, for
example, are closely alike, if not in favour of the .charcoal ; and yet experience
abundantly proves the stronger heating powers of the coke. In practice, wnore-
over, the actual value of a coal does not always depend upon the “ahsolu. ,
warmth " of the latter, as certain coals, such as brown coals rich in bitumen,
may possess heating powers of con-iderable amount (as estimated by the reduc-
tion of litharge) though ozly of brief duration. Thus, the liguites of the depart-
ment of the Basses Alpes in south-castern France, and those of Cuba, yield with
litharge from 25 to 26 parts of reduced lead ; whilst many caking coals, practi-
cally of much higher heating power, yield scarcely a larger amount. When
pyrites also is present in the coal—a condition of very common oceurrence—
the litharge test becomes again unsatisfactory, the pyrites exerting a reducing
action on the lead compdund.

Asg described, however, by Bruno Kery, in quoting the writer's Coal Assay
(Lithrohr-Untersuchungen: Zweite Aufl. 1862, p. 146) the so-called absolute
warmeth or heatig power of a coal sample may be determined, if desired, in
blowpipe practice, by the following modification of Bertmizr’s method :—20
milligrammes of the coal, in fine powder, are to be mixed intimately with 500
milligrammes of oxy-chloride of lead (consisting of 3 parts of litharge 4 1 part
of chloride of lead, fused together and finely pulverized). The mixture is to be
placed in a blowpipe-crucible, and covered with about an equal amount of the
lead compound, a second cover of 8 blowpipe-spoonfuls of powdered glass 4 1
spoonful of horax, being spread over this. The crucible, covered with a clay
capsule, i then to be fitted into a charcoal block in the ordinary blowpipe fur-
nace, over which a charcoal lid is placed, and the flame directed against its
under side, so as to keep it at a red heat for from 5 to 8 minutes. The weight
of the reduced lead divided by 20 gives the amount of the lead mixture reduced
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metric moisture present in the coal; (2) the determination of the
weight and character of the coke ; (3) the estimation and examination
of the ash or inorganic matters; and (4) the estimation of the sul-
phur, chiefly present in the coal as FeS?2.

Estimation ¢f Moisture :—This operation is one of extreme sim-
plicity. Some slight care, however, is required to prevent other
volatile matters from being driver off during the expulsion of the
moisture. Seven or eight small particles, averaging together from
100 to 150 milligrammes, are to be detached from the assay specimen
vy means of the cutting plicrs, and carefully weighed. They are then
to be transferred to a porcelain capsule with thick bottom, and strongly
heated for four or five minutes on the support attached to the blow-
pipe lamp, the unaided flame of the lamp being alone employed for
this purpose. It is advisable to place in the capsule, at the same time,
a small strip of filtering or white blotting-paper, the charring of which
will give indieations of the temperature becoming too high. The coal,
whilst still warm, is then to be transferred to the little brass capsule
in which the weighings are performed, and its weight ascertained. In
transferring the coal from one vesscl to the other, the larger pieces
should be removed by a pair of fine brass forceps, and the little parti-
cles or dust afterwards swept into the weighing capsule by means of
the camel’s-hair pencil or small colour-brush belonging to the balance-
case. The weighing capsule should also be placed in the centre of a
half-sheet of glazed writing-paper, to prevent the risk of any acciden-
tal loss during the transference. After the weighing, the operation
must always be repeated, to ensure that no further loss of weight
oceur. In place of the blowpipe-lamp, the spirit-lamp may be employed
for this operation; but, with the former, there is less danger of the
heat becoming too high. By holding a slip of glass for an instant,
every now and then, over the capsule, it will soon be seen when the
moisture ceases to be given off. It should be remarked, that some
anthracites decrepitate slightly when thus treated, in which case the
porcelain capsule must be covered at first with a small watch-glass.

In good samples of coal, the moisture ought not to exceed 3 or 4
per eent., but in coals that have been long exposed to damp it is often

by 1 part of the coal. One part of pure carbon reduces 34 parts of this mixture ;
one part of charcoal, 30-33 parts; one part of bituminous coal, 19-33; one part
of brown coal, 14-26; one part of peat, 8-27; and one part of wood, 12-1%
parts.,
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as high as 6 or 7, and even reaches 15 or 20 per cent. in certain lig-
nites.  Where large quantities of coal arc consumed, therefore, a
serious loss is entailed on the purchaser unless the moisture be proper-
ly determined and allowed for.

Estimation, &e., of Coke :—In this operation, a small crucible of
platinum is most conveniently employed. This may consist of a couple
of rather deep spoons—ithe larger one without a handle, so as to ad-
mit of being placed over the smaller spoon, as in the
anuexed figure: thus serving as a lid. The long /&
handle of the crucible-spoon must be bent as shown g3
in the drawing, in order that the spoon may retain an
upright position when placed on the pan of the balance.
The spoon-crucible of this kind employed by the writer, weighs (with
its lid) only 2.33 grammes, or rather less than 36 grs. About 150
milligrammes of coal are detached as before, inseveral small fragments,
from the assay-specimen. These may be weighed directly in the cruci-
ble, the latter being placed in the little weighing capsule of horn or
brass, with its handle-support prejecting over the side of this. The
crucible, with its cover on, is then taken up by a conven'ent forceps
(see the note on page 18) and brought gradually hefore the blowpipe to a
ved heat. The escaping gases will take fire and burn for a few seconds
around the vessel, and a small amount of carbonaceous matter may be
deposited upon the cover. This rapidly burns off, however, on the
heat being continued. s soon as it disappears, the crucible is to be
withdrawn from the flame, and placed on the blowpipe-anvil to cool
quickly. Its weight is then ascertained: always without removing
the cover. The loss, “minus the weight of moisture as found by the
first process, gives the amount of volatile or gaseous matter. The
residue is the coke and its contained ash. The coke in some anthracites
exceeds 89 or 90 per cent. In anthracitic or dry coals it usually varies
from 70 to 80 per cent., and the fragments are sometimes slightly
agglutinated. 1In ordinary bituminous or caking coals, it amounts in
general to about 65 or 70 per cent., and presents a fused and mamil-
lated surface. In cannel or gas coals, the per centage of coke may be
assumed to equal 50 or 60, but it is sometimes aslow as 30. The coke
fragments are often partially agglutinated, but they never present a
fused, globular aspect. Finally, in lignites or brown coals, the coke
may vary from 25 to 50 per cent. It forms sharp-edged fragments of
a dull charcoal-like appearance, without any signs of fusion.

Vor. X. X
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Estimation of dAsh or Inorganic Matters :—A platinum capsule is
employed for this operation. One of about half an inch in diameter,
with a short ear or handle, is sufficiently Jarge. A somewhat smaller
capsule, with its handle cut off, may be fitted into this (in reversed
position) to serve as a lid.  The weight of the two together need not
exceed 2% or 2§ grammes.* The coal must be reduced to a coarse
powder, and about 150 milligrammes weighed out for the experiment.
The platinum capsule is then to be fixed in a slightly-inclined posi-
tion above the spirit-lamp, and heated as strongly as possible. If the
wick of the spirit-lamp be raised sufficiently, and the capsule be light
and thin, the temperature will be sufficient to burn off the carbon : at
least, in the majority of cases. The lid of the capsule must be placed
above the coal powder until combustion cease, aud all the more gas-
eous products are driven off, as otherwise, a portion of the powder
might very easily be lost. During the after combustion, the powder
must be gently stirred, and if agglutination take place, the particles
must be carefully broken up, by a light steel-spatula or by a piece of
stout platinum-wire flattened at one end. If the carbonaceous matter
be not burnt off by this treatment, the blowpipe may be used to acce-

# It is convenient to have counterpoises for the platinum vessels described
above, as the weights which accompany the blowpipe-balance only range, in
general, from a gramme downwards. A small platinum eapsule forms an excel-
lent counterpoise. It can be trimmed down by a pair of fine scissors until
brought by repeated trials to the proper weight. [The writer has cut out recep-
tacles for two platinum vessels and counterpoises of this kind, in the little box
into which his travelling balance packs; and he recommeads other operators to
do the same, as thesc vessels are of very convenient use, not only in coal assay-
ing, butin ascertaining the amount of water in minerals, as well as for other
purposes.

These platinum vessels are held most conveniently, during ignition, by a pair
of steel forceps, of the annexed pattern, so constructed as always to remain
closed at the points except when subjected to pressure. With forceps of this
kind, the vessels in question may be taken up and disengaged in an instant,
without the intervention of the right hand. The forceps may be laid down also,
whilst the vessels are red hot, without risk of the latter coming in contact with
the table.
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lerate the process ; but the operator must blow cautiously, and direct
the flame only against the under side of the capsule, in order to avoid
the risk of loss. Finally, on the ash ceasing to exhibit in any of its
particles a black color, the lid of the capsuleis to be carefully replaced,
and the whole cooled and weighed.*

In good coals, the amount of ash is often under 2 per cent., and it
rarely exceeds 4 or 5 per cent.  In coals of inferior quality, however,
it may vary from 8 or 10 toeven 20 per cent. As regards its compo-
sition, the ash may be :—(1) argillaccous, consisting essentially of a
silicate of alumina; (2) argillo-ferruginous; (3) calearcous; and (4)
caleareo-ferrucinous.  If free from iron, it will be white or pale grey;
but if more or less ferruginous, it will present a red, brown, or yellow-
ish color. Phosphor-salt, so useful in general cases for the detection
of siliceous compounde, cannot be safely used to distinguish the nature
of the ash obtained in blowpipe assays. Owing to their fine state of
division and to the small quantity at command, argillaceous sshes dis-
solve in this reagent with as much facility as those of a calcareous
nature, and without producing a characteristic silica skeleton, or
causing the opalization of the glass. With calcareous ashes aiso, the
amouut obtained is rarely sufficient to saturate even an exceedingly
minute bead of phosphor-salt or borax, and hence no opacity is pro-
duced by the flaming process. The one kind of ash, may be distin-
guished, nevertheless, from the other, by moistening it, and placing
the moistened mass on reddened litmus-paper. Calcareous ashes
always contain a certain amount of caustic lime, and thus restore the
hing color of the paper. These calcareous ashes, also, though princi-
pally composed of carbonate of lime, sometimes contain small portions
of phosphate and sulphate of lime. The presence of the latter may
be readily detected by the well known production of an alkaline sut-
phide by fusion with carbonate of soda in a reducing flame—the fused
mass exhibiting a reddish color, and imparting when moistened a dark
stain to a plate of silver or piece of lead test-paper. The latter may

® If the ash be very ferruginous—in which case it will present a red or tawny
color—the results, as thus obtained, will require correction : the original iron
pyrites of the coal being weigbed 2s sesquioxide of iron, In ordinary assays,
however—as distinguished from analyses—this may be fairly neglected. When
also the ash happens to be calcareous and to oceur in large quantity, it should
be moistened with & drop or two of & solution of carbonate of ammonis, and
gently heated, previous to being weighed.



354 CONTRIBUTIONS TO BLOWPIPE ANALYSIS.

be replaced by a glazed visiting-2ard.  In examining earthy sulphates
by this method, & little borax ought always to be added to the car-
bonate of soda, in order to promcte the solution of the test-matter.
If oxide of manganese be present in the ash, the well-known manganate
of soda, or “turquoise enamel,” will also be obtained by this treat-

ment.

Estimation of Sulphur :—The following pian is perhaps the most
simple .oat can be employed for the determination of sulphur in coal
samples. It is merely an adaptation to blowpipe practice of the pro-
cess very generally employed for that purpose : —

As large an amount of coal as practicuble, several pounds at least,
taken from different parts of the same heap or bed, must be broken
into powder and well stirred together. About 150 milligrammes are
to be weighed out for the assay. Thisamount is to be intimately mixed
with about 450 milligrammes of nitrate of potash and an equal quan-
tity of carbonate of potash, and the mixture, with a good covering of
salt, is to be fused in a small platinum crucible of about a quarter of an
ounce capacity. The crucible may be fixed in an ordinary blowpipe-
furnace, in the centre of an already used charcoal-block, as the cavity
of the latter will require to be larger than usual. The heat at first
must be very moderate, as the mixture swells up greatly ; but after a
couple of minutes, or thereabouts, a tolerably strong blast may be kept
up for from two to three minutes in addition, when the operation will
be finished. The alkaline sulphate, thus produced, is dissolved out by
boiling water, and the solution, acidified by a few drops of chlorhydric
acid, is then treated with cbloride of barium. The weight of the pre-
cipitate divided by 7.28 gives the amount of sulphur. An ordinary
blowpipe crucible of clay may be employed for this operation; but it is
always strongly attacked by the mixture during fusion, and is otherwise
less convenient for the purpose than one of platinum.

‘When the iron pyrites in the coal is not in a state of semi-decom-
position, its amount, and consequently the amount of sulphur, may be
arrived at far more nearly than might at first thought be supposed, by
the simple process of washing in the agate mortar. Each single part of
pyrites corresponds to 0-533 of sulphur. Several large pieces of the
assay-coal should be taken, and broken up into powder, and a couple
of trials should be made on separate portions of this. About 500
milligremmes may be taken for each trial, and washed in three or four
portions. In the hands of one accustomed to the use of the mortar in
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reducing experiments, the results, owing to the lightaess of the coal
particles, and the consequent ease with which they are floated off,
come out surprisingly near to the truth. In travelling, we may dis-
pense with the washing bottle, by employing, in its place, a piece of
straight tubing drawn out abruptly to a point. This is to be filled by
suction, and the water expelled with the necessary force by blowing
Gown the tube. A tube 6 inches long and the fourth of an inch in dia-
meter, will hold more than a sufficient quantity of water to be used
between the separate grindings.® The wmortar should be but slightly
wnciined, and the stream of water must not be too strong; otherwise,
especially if the ccal be ground up very fine, portions of the pyrites
may be lost. The proper manipulation, however, is easily acquired by
a little practice.

A Monograpk on the British Spongiade. By J. S. Bowerbank,
LLD., F.RS, F.LS, F.G.S, F.ZS, FR.A.S, &, &. Vol
I., 1864.

AMONG recent contributions to Zoological science, a high place must
be assigned to Dr. Bowerbank’s researches respecting the Sponges.
On occasion of the completion of his papers laid before the Royal
Society we referred to the interest belonging to them, and gave a slight
notice of his mode of arrangement, (vide Canadian Journal, vol. VII,,
p- 468). We would now direct the attention of our readers to the
pertion alfeady published of his valuable monograph on the British
Spongiadse issued by the Ray Society. If he had chiefly occupied
himself in this work with the characters and history of the genera and
species occurring on the British coasts we should not have thought it
likely to interest many in a country where the objects could rarely, if
ever, be seen, even as preserved specimens in a museum, and where
anything at all similar can rarcly be found; “ut as the volume now
before us is devoted to the anatomy and physiology of the Spongiadee,
a subject hoth curions and novel, which cannot fail to prove attractive
to all lovers of nature, we have thought that any information we can

* In the third cdition of his Probirkunst, p. 60, PLatrser alludes to the use of
a tube of this kind, as a make-shift for the washing bottle. in reducing opera-
tions; butin the new edition, this reference to its use is omitted.
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give in the space at our disposal would prove generally acceptable, and
might lead some to the study of an original, instructive, and beautiful
book.

The Spongiadsae should be regarded as a class of the subkingdom Pro-
tozoa, occupying an intermediate position between the Ciliata, or In-
fusoria, as that term is now limited, and the Rhizopoda, which may
justly be regarded as exhibiting the lowest type of animal life. The
Spongiadee have been by many, and are still by a few, referred to the
vegetable kingdom, but the characteristics of animal life are too plainly
manifested by them for it to be easy, in consideration of what is now
known of their structure, to resist the evidence which places them as
not even the lowest of animals. If the true sponges are alone kept in
view, Dr. Grant’s name, Porifera, may seem most appropriate, but we
cannot resist the inclination to place the Thallassicolhdee certainly, and
the Gregarinidee probably, in the same class, in which, (unlike the
Rhizopoda,) whether single or associated in masses, cach animalcule is
enclosed by a special membrane or skin, but there is no oral or other
definite aperture, the least possible differentiation of internal parts,
and when there are cilia they are used to create currents throngh open-
ings in a complex mass of animalcules, not for the purpose of indi-
vidual locomotion. With this view of the class the name Porifera
Toses its applicability and another seems to be required, for still stronger
objections lie against DeBlainville’s name, Amorphozoa. We adopt Pro-
fessor Reay Greene’s definition of the highest class of Protozoa, which
we prefer to call Ciliata rather than Infusoria, the latter term having
been used very vaguely, and conveving no distinctive meaning. Cliliata
are animals belonging to the subkingdom IProtozoa, provided with a
mouth and rudimentary digestive apparatus; their bodies usually con-
sisting of three distinct layers, the outer of which is, in most cases,
Surnished with a variable number of Cilia. Rhizopoda may, we think,
be defined : Animals belonging to the subkingdom Protozoa, often
contained in a hard enclosure of variable substance, but never having a
differentiated skin or cilia; usually, perhaps constantly, with a nucleus,
but with no other permanent distinction of parts; taking their food
by protrusion of the surcode whick jforms their substance so as to
enclose the prey, and performing any movements of whick they
are capable by the same means, these protrusions being called pseudo-
podia.  Between these two classes comes in that of which we are now
treating, and which we are disposed to define as follows: AAnimals be-
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longing to the subkingdom Protozoa, kaving a more or less distinctly
differentiated skin, sometimes jfurnished with cilia, and a nucleus, but
with no other distinction of parts; generally associated in masses, the
comumon body being strengthened by hard parts which are usually spicula;
nutrition always by absorption of dissolved animal and vegetable matter
through the skin, there being neither mouth nor power of enclosing
prey. It is the view here presented of sponge structure, supposing a
sponge to be not an animal but 2 colony of closely wunited animals,
partaking in a common life and common plans for figure, acration and
natrition, each so-called ameacbiform cell being a unicellular animal,
one individual of the colony, which seems to us to justify the connec-
tion of the Thalassicollidee, and even the Gregarinide, with Spongiadee,
as members of the same class, and taking the nutrition by absorption
as the most peculiar characteristic we would propose for the class the.
name RHoOPETICA.

Dr. Bowerbank appears to us to treat the whole sponge as an ani-
mal, and the saccode lining, composed of cells, which we consider as
the animalcules, as being its digestive system. Thereare no doubt facts
connected with the differences in different parts of sponges, and with
their reproductive system which seem to favour this view, though we
think them reconcilable with what we have proposed. But, leaving
questions of this kind for the present, and limiting our attention to the
true Sponges, which alone form the subject of Dr. Bowerbank’s work,
we will endeavour to collect some interesting particulars respecting
their organization.

If areader to whom the subject is altogether novel will inspect a
piece of the sponge of commerce, he will observ: that it consists of a
flexible horny substance, seen with a magnifier to consist of a fine
net-work of inosculated fibres, presenting everywhere minute pores on
its surface, and havitcg much larger openings scattered at intervals or
raised on clevations above the general surface. Ife understands that
this sponge has been cleaned from its animal matter, which consisted
of sarcode (the animal substance of Protozoa—an homogenous ani-
mated jelly,) covering all the fibres so as to form a lining to the chan-

* Fiom the Greek "Pogéw, absorbeo, ** animals living by abserption” Should
the writer's view of the nature of Sponges be admitted, the new name is wanted |
and he hopes will be found unohjectionable. If cach Sponge is an individual
apimal, Dr. Graut’s name Porifera should not be superseded. In that case I have
nothing to suggest, respecting the affinities of Thalassicollidie or Gregarinide.
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nels, but really made up of distinct cells, each having its own covering.
A little inquiry will show that the sarcode is the constant feature
whilst the skeleton may have its strength and figure given by siliceous
or calcarcous spicules, or even by regularly disposed particles of sand-
It is found that water is absorbed by the smaller and more numerous
openings, and forced along in currents which are believed to depend
on the action of the cilia on some at least of the cells forming the
lining, which water as it passes affords both aeration and nutrition to
the cells, and is finally discharged through the larger openings called
oscula. It is found, also, that certain specialized cells produce the
reproductive elements, the matured ova being conveyed down the chan-
nels through which also gemmules which have budded out on the sur-
face are carried forth to found new colonies. This is a general statement
of what is known of the life of sponges and is common to them all.
It will enable any one to understand the particulars which we have
selected for notice. In the organization of sponges the spicula claim
especial attention, and although their vavicus forms have been favour-
ite objects with the microscopist, the variety in their functions and
the relations in which the different kinds occur in the same species,
have chiefly become known through Dr. Bowerbank’s labours. He
divides the spicula primarily into L. The essential skeleton spicula;
2. The auxiliary spicula. Of the former he speaks thus:—

“In the siliceous sponges they are ususally simple, elongate in form, slightly
curved, and occasionally more or less furnished with spines. They are ecither
irregularly matted together, collected in fasciculi, or dispersed within or upon the
keratose fibres of which the skeleton is toa great extent composed. Oceasionally,
but not frequently, they assume the triradiate form. In the calcareous sponges,
beside the simple elongate form, the triradiate spicula are found in abundance,

“ All the clongate forms of spicula of the skeleton are subject to extreme variety
in length. In some epecies they maintain a great degree of uniformity, while in
others they vary to a very considerable extent according to the necessities arising
from the mode of the construction of the skeleton. When the areas of the reticu-
lations are large, they are generally long and rather stout, and are usually shorter
when the proportions of the network arc small and close. When enclosed in
keratose fibre, they are most frequently smaller and shorter in their proportions
than those in the Halichondroid sponges. And in those species in which they are
dispersed over the membranous tissues, as in Hymeniacidon, Bowerbank, they
are generally long, slender, and frequently flexnous. In the sponges of this strue-
ture having silicrous spicula the triradiste form of spiculum occurs but ravely,
while in the caleareous sponges. which consist of membranes and dispersed spicula,
the triradiate forms of skeleton spicula are the normal ones,

“ When the skeleton is constructed of large fasciculi of spicula, as in Tethea and
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Gleodea, they atinin their greatest dimensions as essential spicula of the skeleton.
frequently exceeding the cighth of an inch in length.

“The ggeatest known length of spicala occurs in the prehensile ones of Euplec-
tella aspergillum and cucumer, Owen, where they are found to exceed three inches
in length ; and in Hyalonema mirabilis, Gray, where in the spiral column of the
great cloacal appendage they reach the extremne dimensions of six ar seven inches
in lengih; but in both these cases the spicula must be considered as auxiliary,
and not essential foring. ’

“The lurger number of forms of skeleton spicula are perfectly smooth, but in
some epecies they ave partially or entirely covered with spines.

“ In every case they appearin the liviog state to bave the capability of a change
of position within the fibre to a considerable extent, in accordance with the natural
alterations arising from the extensions or contractions of those tissues.

“The spicula are among the earliest developed organs of the sponge. Dr. Grant,
in bis valuable ‘Observations on the Structures and Functions of the Sponge,’
published in the ‘Edinburgh New Philosopbical Journal’ vol. I. p. 154, states that
spicula are developed in the locomotive gemmules of Falichondria panicea, (Hal,
{ncrustans, Johnston,) before they attach themselves for life and commence their
development as fised sponges.  And in the gemmules of Zethea cranium they are
abundantly developed even before the gemmules are detached from the parent,
and some of them are forms peeuliar to the gemmule.

“The growth of the spicula and their mode of extension appears to vary accord-
ing to circumstances. Thus an acerate spiculum is at first short and very slender;
as the dev:  nent proceeds it increases in diameter, and appears to lengthen
cqually from the middle towards both ends; but in spinulate ones the increase in
leugth does not appear to be effected in the same manner as in the acerate form,
as we often find spinulate spicula fully developed at the base, while the shaft is
exceedingly short and the apical termination hemispherical instead of acutely
pointed, as in the adult state. As the shaft lengthens towards its full propor-
tions, it attenuates; bat in all the intervening stages the apical termination is
usually more or less Lemispherical.”

His general account and subdivision of the avxiliary spicula is as
follows :—

“Beside the spicula essential to the structure of the skeleton, there are several
other forms of tbese organs, many of which, although not absolutely necessary in
the structure of the skeleton, are of very frequent occurrence in subsidisry organs
found in pcculiar species and in particular gevera. They may be conveniently
classed uader the following heads :

Connecting spicula,

Prebensile spicula.

Defensive spicula.

Teusion spicula,

Retentive spicula.

Spicula of the sarcode.

Spicula of the ovaries and gemmules.



360 REVIEWS.

«In the above designations of the auxiliary spicula, it must not be understood that
their respective titles stricily define their offices, as it frequently occurs that un-
der peculiar circumstances the same form of spiculum is destined to serwe two, or
even three, distinct purposes Thus, an external defensive spiculum will occa-
sionally perform retentive offices for the purpose of securing prey; or internal
defensive spicula will combine the offices of defensive spicula aguinst the larger
and more powerful of their cnemies with that of wounding and eecuring their
smaller ones.”

It would lead us much too far to give particulars of the various
and often wonderful forms which occur under the several heads here
indicated. It was a very happy iden, the division of all the true
sponges into three groups, according to the substance which forms
their skeleton. These Dr. Bowerbank denominates Calcarea, Silicea
and Keratosa. In the first two the skeleton is strengthened by the
hard parts of which we have given some account; in the third it ig
composed of a peculiar substance, of the nzture of which we will now
give our author’s statement :—

“Keratode is the substance of which the horny elastic fibres of the skeleton of
the officinal sponges of commerce are composed. It hasg, correctly spesking, no
relutionship either chemically or structurally with horn, and Dr. Grant has judi-
ciously rejected the term ¢ borny fibre’ as applied to the sponges of commerce,
and has substituted that of keratose by way of distinetion and in accordance
with that term I propose to designate the substance generally as keratode. whether
it oceurs in the elasttc fibrous skeleton of true Spongia, which are composed almost
entirely of this substancesor of those of the Halichondraceous tribe of Spongiadee,
where 1t is subordinate to the spicula in the construction of the skeleton, and ap-
Ppears more especially in the fortm of an eclastic cementing medium. Ina dried
state in is often rigid and incompressible, but in its natural condition it is more
or less soft, and always flexible and very elastic. It varies in colour from a very
light ebade to an extremely deep tint of amber, and it is always more or less
transparent. In its fully developed condition, in the form of fibre, it appears
always to be deposited in ccncentrie layers; but in the mode of the development
of these layers there are some interesting varintions from the normal course of
production. As we find in Aranca diadema, the common Garden Spider, that the
creature has the power of modifying the deposit of the substance of its web so
that the radiating fibres dry rapidly while the concentric ones remain viscid for a
considerable period, so we find in the production of the young fibres of the skele-
tons of the Spougiadx in some species, as in those of commerce, there is no adhe-
rent power at the apex of the young fibre, excepting with parts of its own sub-
stance ; whilein Dysidea.and in some other genera, the apex of the newly-produced
fibre is remarkably viscid, adhering with great tenacity to any small extraneous
granules that it may happen to touch in the course of its extension (Fig. 272, Plate
X1V); but this ahhesive character appears to be confined to the earliest stages of
its production only, as cxhibited at the apices of the newly-produced fibies, the
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external surface immediately below the apex exhibiting no subsequent adhesive
property.

“ Lebmau, in his * Physiological Chemist:y, Cavendish Society’s edition, vol. I.
p. 401, states that Spongia afflcinalis of commerce consists of 20 atoms of fibroin,
1 atom of iodine, and 5 atoms of phosphorus; and in treating of the physiological
relations of fibroin as regards sponges, he observes: ‘Its chemical constitution
affords one of the arguments why the Spongia should be classed among animals
and not amonyg plants, since in the vegetable kingdom we nowhere meet with a
substauce in the slightest degree resembliog fibroin.”

Elsewhere he enumerates the following nine varieties of keratose
skeleton fibre:

I. Solid simple keratose fibre.

2. Spiculated keratose fibre.

3. Hetro-spiculated keratose fibre.
-4. Multi-spiculated keratose fibre.
5. Inequi-spiculated keratose fibre.
6. Simple fistulose keratose fibre.
7. Compound fistulose keratose fibre.
8. Regular arenated keratose fibre.
9. Irregularly arenated keratose fibre.

We cannot here enter at length on Dr. Bowerbank’s speculations res-
pecting the sarcode substance of sponges. He considers it as not merely
the principal material of the body of Protozoa, but as closely related
(if pot identical) to the mucous lining of the intestine in the higher
apimals and the corresponding substance throughout the animal king-
dom, but he views it as a whole as the most vital portion of each
sponge. We have already stdted our belief that we are to consider
each insulated sarcode cell as an animalcule and the mass of the sponge
as a great colony, the membranes and hard parts of which are to be
compared with the common parts of IIydroids among Acalephea, aud
of such Polypifera as Aleyoniums and Gorgoniads. According to this
view the individual animalcule differs from an Ameeba in being a cell
enclosed by a membrane and nourished by absorption, and hence we
denominate the class as animals living by absorptior, and in the division
of the Protozoan subkingdom which only admits of the lower three
ont of the five tendencies of development observable in the animal
kingdom, we place this class as second of the three, or as correspond-
ing to the fourth position in which an anomalous mode of obtaining
food, frequently suctorial or extractive, is a characteristic. We do
not apprehend that this difference as to the theoretical nature of a
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sponge is oppesed by any of Dr. Bowerbank’s facts, or would cause
any but verbal changes in his statements. We regard the chaunels
through a sponge as bearing some analogy to the central channel of a
colony of Pyrosomata, though exhibiting a much more complicated
structure, The nature and use of these channels are explained in the
following passage by cur author: —

“THE INTERSTITIAL CANALS AND CAVITIES.

“ These organs extibit their most complete mode of development in the genus
Spongia and m the Halichondroid sponges, occupying nearly the whole of the
magses of the animals. They covsist of two distinet systems, an incurrent and an
excurrent oue. The incurrent series have their origin in the intermarginal cavi-
ties immediately within the dermal membrane, aund their large open mouths
receive from these organs the water iuvhaled through the pores, and convey it to
the inmost depths of the sponge, ramifying continually like arteries as they pro-
cecd in their course downward, until they terminate in numerous minute branches.
The inhaled Guid is then taken up by the minute commencements of the excurrent
series, which continually unite as they progress towards the surface of the sponge,
In the manner of veins in the biguer animals, until they terminate in one or more
Inrge canals which discharge their contents through the oscula of the sponge.
This system is found to obtain in the whole of the genus Spongia and in the
massive Halichondroid sponges, which have their osenla dispersed over their exter-
nal surfaces. By this mode of organization the inhaled fluid, laden with nutritive
particles, is poured at pleasure into the internal eavilies of the eponge, flowing
over extensive membranous surfaces coated with sarcode; so that the aggregated
surfaces become a great system of intestinal action, tully equal in proportional ex-
tent to that of the intestines 0~ the most elaborately organized mamumal.

They do not in every geunus exhibit the rogu]arity'of structure described above,
and in some cases the canalicular form resolves itself into a series of irregularly
formed spaces. In other cases, where a common cloaca exists, there appenrs to
be but cne system of interstitial eanals, these which convey the inhaled fluid
from the pores through the substance of the sponge to the parietes of the great
central cloaeal cavity which receives the whole of the fwecal streamws, rendering the
system of excurrent canals unnecessary.

“In the Cyathiform sponges we find a somewhat similar structure. The outer
portion of the cup i3 essentially the inhalant surface, aud the interior of it the ex-
halant one, and there accordingly we generally find a great number of small oscula
dispersed on all paits of it, very often having their mavgins slighuly elevated, tnat
the fazeal matter that issues may be discharged free of the surrounding mem-
brane.

*“The large fistular projections which form such striking aud beautiful objects
in the genus Alcyoncellum are also great cioacal organs, their dermal membranes
abounding in pores, and their inuner surfsces furnished with oscular orifices, the
intervening space being occupied by the interstiiial eavities, the jnterior forming
one large cloacal cavity, which discharges its contents througha cribriform mouth
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at its distal end. In @rasdia both systewns, the incurrent and excurrent intersti-
tial canals, becoma very nearly obsolete, but large intermarginal cavities or cells
imbibivg the water through their pores on the distal extremities, and Lecoming
enlarged and elongated until they reach the parictes of the great central cloaca,
into whichethey discharge their contents, each through a single oseulum, into a
ehort depression or eavity in the parietes of the great cloaca, and whis shallow
cavity represents the nearly obsolete system of excurrent canals.”

The reproduction of sponges is as yet imperfectly understood, but
as the ova and spermatozos seem to have been distinctly observed in
Tethea and ovarian vessels filled with ova are known in Spongille, a
vegular reproduction by fertilized ova may be assumed to occur where
it has not yet fallen under notice, and therc is no doubt of gemmation
also occurring ; besides which, the colonies of animalcules which ac-
cording to our idea constitute the sponge, occasionally divide, each
portion separately increasing in numbers so as to form a complete new
compound body. Many particulars respecting the known ovaria of
sponges, and their germination internal and external are given by Dr.
Bowerbank. A very important part of his work is also devoted to
the explanation of his mode of classification, incomparably the best
that has yet been proposed, and the discussien of the circumstances
which afford the best characters for genera and specics. The whole
is illustrated by an admirable series of plates by Aldous, forming a
most interesting specimen of what can be accomplished in the repre-
sentation of microscopic objects. Of the value of the work as a con-
tribution to natural science we feel that we camnot speak too highly.
It adds to the important obligations conferred on science by the Ray
Society, a happily planned association deserving extensive support, to
which Canada oughf to contribute more members than it has yet
done. Ww. H.

OBITUARY OF SCIENTIFIC MEN.

Death has been busy in the world of science since our last issue; and we
must not omit to record our losses, though our readers may, most of them,
have seen elsewhere fuller notices of the eminent men whom we can do little
more than name with the respect due fo their talents and worth.

Mr. Huen Cuming, whose reputation is world-wide as a Natural History
traveller and collector, and as a conchologist, possessing the finest series of
shells ever brought together, died ot his residence, Gower Street, London, on
the 10th of August. He has contributed largely to the advancement of the



364 CANADIAN INSTITUTE.

Natural Sciences; and none could see him without being impressed with his
enthusiasm and his liberality in opening his vast stores to those interested in
his pursuits.

Sir Witniam Jacksony Hooxer, Director of Kew Gardens, and one of the most
cminent botanists of the age, as well as the possessor of one «of the finest
herbaria gver formed, died at Kew, on the 12th of August, having just completed
hig eightieth year. He was the author of upwards of fifty volumes of descrip-
tive botany, and his labours only closed with his life. It is justly said of him,
in the notice of his death in the Atheneum: “His address and bearing were
singularly genial and urbane, and he was as remarkable for the liberality and
uprightness of his disposition, as for the simplicity of his manners and the
attractive style of his conversation.” e has passed away at a ripe age, after
devoting his whole life to the pursuit of scieace, deeply regretted by all who
had the happiness of knowing him, universally esteemed as a public officer, and
with a reputation second to none for the extent and accuracy of his botanical
knowledge.

On the 2nd of September, Sir Witriayx Rowan Haxiwroy, Astronomer Royal
for Ireland, and eminently distinguished as & mathematician and astronomer,
died at Dublin, at the age of 60. He was belcved for the kindness of his beart,
and respected for the integrity of his character, as well as admired for the
wonderful power of his intellect.

CANADIAN INSTITUTE.

SessioN—18¢4-65.
SECOND OBRDINARY MEETING—10th December, 1864,
Rev. J. McCaour, LL.D., President, in the Chair.
1. The nomination of office-bearers for the ensuing year took place.
I The following Papers were read:
1. By the Rev. W. Hincks F.L' S, &e.:
« On the King Vulture and other Birds of tropical Ameriea”; illustrated by
specimens recently received.

9. By the Rev. H. Scadding, D.D.:
« On Errata Recepta written and spoken.”

THE ANNUAL GENERAL MEETING—1T7th December, 1864.
1. The following Gentlemen were elected Members :
Wi, 1aM Freenaxp, Esq, Toronto.

M. B. Jacssox, Esq, Toronto.

1. The following Donations for the Library were announced, end the thanks of
the Institute voted to the donors.

From Geographieal Society, London.
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Proceedings of Vol 8, 1-6,1863-4........... F ¢ |

Journal of 1862, Vol. 82 ....... Cevenaaiie ceeres Cetritiiitneeeees M
From Geological Society, London,

Quarterly Journal of February, 1864. Vol. XX, Part 1, No.77T ... ..... *1

May “ Y2, M8 Liieiiiee M

August o 8, MY ieeeeie.. %1

The annual address by the President, 1884 .o iiviiiiinrerininnineinn.. *1
From Smith<onian Institution, Washington,

Meteorologische Waaroemeregen, &e., 1863......... P
From the Publisher, John Lovell, Montreal.

The Union of the Colonies by P. S. Hamilton........... PN *1

INI. The report of the Council for the year 1863-64 was read and adopted.
On Motion of 8. M. Jarvis, Fzq, seconded by S. Spreull, Esq.,
1V. The following gentlemen were declared Office-bearers and Couneil, with-
out ballot, as only the requisite number had been proposed:
President, Vice Chancellor Hon. 0. Mowar.
1st Vice-President, Prof. E. J. Caapuax, Ph. D,
2nd Viee-President, Prof. G. T. Kingsron, M.A.
3rd Vice-President, M. Barrerr, Esq., M.D.
Treasurer, S. Spreull, Esq.
Recordfng Seeretary, W. Mortimer Crarg, Esq.
Corresponding  do U. Og:2:v, Esq,, M.D.

Curator, W. B. McMurricy, Esq.
Librarian, Rev. H. Scanpixg, D.D.
Counoil, Rev. J. McCavi, LL.D.
Do Prof. H. Crorr, D.CL.
Do Prof. J. B. Cnkrrivan, M. A,
Do Hon. G. W. Avrtay, ML.C.
Do Dr. Tuoxer, BEsq., M.D.
Do C. B. Havy, Esq., M.D.
Do Rev. W. Hincrs, F.LS.. and Ex-officio as

Editor of Journal.

THIRD ORDINARY MEETING—21st January, 1865.
The President, the Hon. Vice-Chancellor Mowar, in the Chair.
L. The following Gentlemen were elected Members.

Rev. L. W, Beck, M.A,, Peterborough.

Kenxeru Macgenzig, Esq., Q.C., Toronto.
Y. The following Donations for the Library were announced, and the thanks of

the Institute voted to the donors.

From Prof. A. D. Bache, Supt. U. S. Const Survey:

United Coast Survey, 1862...v..uivunernne.

From Prof. D. Wilson, LL.D., Toronto :

Sraithconian Report, 1862, .. ciiiiieiiieciniinarissnnennensns

ceesees 1
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From Vienna:
Mittheilungen die Kaiserlich-Koniglichen Geographischen Gesellschaft VI,
Jahrgang, 1862...c.iiuvivnnanan.., . 3 |
The Law of Increase and the Structure of Man ; by F. P. Liharzik, V- ienna,
1862 c0ciavesncerinnnnnnns Seesstesriresiensetanan Cetieseanes. ¥l
111, The following Paper wps read.
By the President:
The ANNUAL ADDRESS.

FOURTH ORDINARY MERTING—28(L Junuary, 1865.
Vice-President, Prof. B. J. Caarmay, Ph D.,  the Chair.
I. The following Gentlemen were elected ! embers,
Arex. WiLkiNson, P.L.S., Saundwich.
W. Harriveron Cowpry, as Junior Member, York Milla,
II. The following Paper was read :
By Rev. Prof. W. Hincks, F.L.S, &c.
“ Remarks on the Principles of Classification in the Animal Kingdom.”
Prof. Chapman read a letter from Mr. Herrick, and made some remarks on some
specimens of Minerals from the North shore of Lake Superior, exhibited by him.
IIL. Mr. G. A. Gilbert presented a Cube of Iron Pyrites from Peru, and two
Photographs.

FIFTH ORDINARY MEETING—4th February, 1865,
The President, Hon, Vice-Chancellor O. Mowar, in the Chair.
1. The undernamed Gentleman was elected a Member.
W. J. MacpoxEeLL, Esq., Toronto.
1L The following donations were announced for the Library :
From Society of Antiquaries of Scotland:

Proceedings of, Vol. 4, Part 1, 1863..0eeueinienensenrnnirnrnnnnnnnnens 1
Do “ o4, 2 Ll R |
Do B 2 A |

3 , ..
Memoir of Alexander Henry Kileind of Libster; by JobnStuart, Seretary
Society of Antiquaries of Seotland ....ovvuviieiiiiiiiiiiiiinn.... 1
III. The following Paper was read :
By Prof. Wilson, LL.D.:
Some Observations on the Vocal utterances of Laura Bridgeman, the blind and
deaf mute, in their bearing on questions in relation to the Origin of Lao-
guage, made during a recent visit to Boston.

SISTH ORDINARY MEETING—11th February, 1865.
Vice-President G. T. Kingston, M. A, in the Chair.

L. The following Papers were read:
1. By Dr. Wilson:

“On certain characteristic Types of ‘Canadian Heads illustrated by the Confor-
meteur."
By Rev. H. Scadding, D.D.:
“On Anglicised German.”
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