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PREFACE.

—p——

HE Twenty-Sixth Volume of the Journal of the Transac-
T tions of the VICTORIA INSTITUTE is now issued. Itis a
record of the various important questions taken up in
papers by competent aunthors, carefully investigated, and
impartially discussed at the Meetings by those who have
studied the subjects considered. The papers and discussions
in this volume are upon the following subjects :—* On the
Route of the Exodus,” by Dr. EDOUARD NAVILLE, who for a
long series of years has taken a leading place among Egyptian
explorers, and to whom the world owes the discovery of
Pithom, Bubastis, and other ancient sites; the remarks of the
Right Rev. Bishop StarEY, D.D., Sir JoEN Coopg, K.C.M.G.
(the late), Sir TuEODORE FoRD, and others are appended.
“From Reflex Action to Volition,” by Dr. ALEX HiLL, Master
of Downing College, Cambridge, in writing on which he, as
an anatomist, describes the structural relations of the several
parts of the central nervous system, the brain, “ the machine
with which the mind works”; combats the views advanced
by Weismann and his school-—that evolution takes advantage
of “chance” differences between animals—and believes in
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the transmission of acquired mental characteristics in man,
i.e, of modified brain tissue. He urges that modern research
proves that man is responsible for his actions. The President,
Sir JosepH FAYRER, K.C.S.I.,, M.D., F.R.S,, Dr. ROBERT JONES
(of Earlswood), Dr. ALFRED T. SCHOFIELD, and others
joined in the discussion. “The Weak Sides of Natural
Selection,” by Mr. J. W. Stater, F.C.S.,, F.E8.; in
congidering which Professor E. Hurr, LL.D., F.R.S, Dr.
H. B. Guppy, Dr. GErarRD SwmitH, MR.C.S.,, and several
naturalists took a part. “On Serpent Worship and on
the Venomous Snakes of India, and the Mortality caused
by them,” by Sir JosepH FAYRER, K.C.8.I,, M.D., F.R.S., who
very carefully describes the characteristics of every variety
of Indian snake, thus making his work of much value
to those resident in India; the subject was discussed by
Sir RicEARD Porrock, K.C.S.I., and many Indian medical
men.—The circulation of proof copies of this paper among:
many Indian- and Colonial Members, caused a valuable
communication to be sent in by Dr. AucusTUsS MUELLER,
giving a careful and useful account of the success attend-
ing his method of applying an antidote in cases of snake
bite in Australia.* ¢“Notes upon some of the Recent
Discoveries in the Realm of Assyriology, with special
reference to the private life of the Babylonians,” by Mr.
T. G. PiNcHEs, of the Department of Egyptian and
Asgyrian Antiquities at the British Museum; this subject
was considered by Major C. R. ConpEr, R.E., D.CL.,
M. BERTIN (the late), the Rev. H. G. ToMKINS, and other
Assyriologists. ¢ The Philosophical Basis of the Argument
from Design,” by the Rev. J. H. BErNARD, D.D. “On
Enigmatical Flint Bodies named Paramoudra,” by Mr.

* Tt is understood that a further trial of this remedy has since been
recommended to the authorities by the President of the Medical Board
at the Tndia Office. '
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EpwarD CHARLESWORTH, F.G.S. (the late); in which the
Institute possesses the last work done by one of the oldest
and most careful of geologists. “The Glacial Period and
the Earth-Movement Hypothesis,” by Professor JAMES
GexE, LLD, D.CL, F.R.S, &. The general interest
felt in this subject, and its indirect bearing on the question
of " the Age of Man, tended to make many take part
in its discussion, and in the appendix to the volume,
a résumé of many current opinions will be found. “Notes
on Useful and Ornamental Stones of Ancient Egypt,”
by Sir J. Wmuiam Dawson, CM.G., LL.D., F.R.S.; the
author describes these, and the use to which they have
been put by various nations ancient and modern:
the subject, so full of interest to students both of sacred
and secular history, was considered by many, including
Mr. W. H. HuprLEsToN, F.R.S., President of the Geological
Society, Professors E. Hury, LL.D.,, F.R.S., and J. Locax
LosLEy, F.G.S.,, Major C. R. ConpER, R.E.,, D.C.L., LL.D,,
Mr. W. BrinDLEY, F.G.S,, Mr. BoscaAwEN, Mr. J. D. CRACE,
&e. '

To-all who have taken a part in the work done, the best
thanks of the Members and Associates are due.

FRANCIS W. H. PETRIE, Capt.,”

Hon. Sec. and Editor.
1893.
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PHILOSOPHICAL SOCIETY OF GREAT BRITAIN.

—

ANNUAL GENERAL MEETING,

TaursDAY, 25TH JUNE, 1891,

The President,

Sir GEOrGE GaBrIEL Stokes, Bart.,, LL.D, Sc¢.D., M.P,,
Past President of the Royal Society,

‘IN THE CHAIR.

CapTaIN Francis Pernie, F.G.8., &c., Hon. Sec., vead the following
Report :—

Progress of the Institute.

In presenting the Twenry-rirre Axnuat Report, the Council
desires to congratulate the Members generally on the con-
tinued advance maintained by the Institute both at home
and abroad ; although in the Colonies it has been less marked
than usual by reason of those adverse influences which have
affected commerce.

2. The steady support which both Members and Associates
have accorded, and the personal interest they have taken in
the Institute’s welfare have given strength and solidity to
its work, and the remarkably few retirements have proved
how fully all realise the desirability of making use of the
present opportunities of advancing a Society the value of
whose aims are recognised by all thoughtful men. Such
cordial co-operation is of inestimable value to the progress

B
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of the Institute, and it must afford no small satisfaction to
the Members generally to see that their individual and col-
lective efforts to make the Society what it should be have
been so successful.

3. The Council are also much gratified to be able to record
that the number of those in the high walks of Science who
have joined or aided in the Institute’s work is steadily in-
creasing ; such support has tended to -enhance the value of
its investigations in regard to Philosophical and Scientific
questions generally, and especially in respect to those theories
which might seem opposed to Religious belief. What has
been accomplished of late has been in the interest of
Religion as well as Science, and its tendency has been to
bring about a truer appreciation of the results of Scientific
inquiry.

4. It is satisfactory to note the continued progress of the
« American Institute of Christian Philosophy,” an indepen-
dent society, founded on the lines of the Victoria Institute,
whose statement of objects was adopted by it. Its founders
are still members of this Institute, and among the foremost
to bear testimony to the value of our work.

5. The number of Scientific Societies and other Public
Bodies exchanging or purchasing the Transactions is
increasing.

6. In consequence of the growing inconvenience of the
Institute’s late premises, into which the Institute was obliged
to move in 1889, the Council sought to secure others, and
fortunately obtained the apartments which had been first
occupied in 1869, and since rebuilt.

7. The Library of Reference is becoming larger, and the
Council wish to call special attention to the importance of an
increase in the Library Fund.

8. The following is the new list of the President and
Council :—

President,
Sir George Gabriel Stokes, Bart,, LL.D., M.P.,
Past President of the Royal Society.
Pice-Presidents,

The Rt. Hon, Lord Halsbury, Lord High Chancellor.
8ir H. Barkly, G.C.M.G., K.C.B., F.R.S. W, Forsyth, Esg., Q.C., LL.D.
»

8 s
Sir J. Risdon Bennett, M.D., F.R.S. Alexander McArthur, Esq., M.P.
Sir Joseph Fayrer, K.C.S.1., F.R.S. Rev. Preb. Robinson Thornton, D.D.
@rnstecs.
D, Howard, Esq., F.C.S. | Rev, Preb. H, Waee, D.D,

W. N. Wert, Esq., F.R.G.8., F.R.Hist.S.
$lon, Auvitors—J. Allen, Esq. ; J. E. Wakefleld, Eeq.
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Conneil.

$ion, Treas.—W. N. West, Esq., F.R,G.8,, F R.Hist.S.
fhon. Sec.—Capt. ¥'. W, H. Petrie, F.G.S.,

*¥. J. Morshead, Esg., H.M.C.S. (Far Cor.).

William Vanner, Esq., F.R.M.5,

8. D. Waddy, Esq., Q.C., M.P.

Rev. Principal Rigg, D.D.

H. Cadman Jones, Esq., M.A.

Rev. W. Arthur.

Rev. Principal J. Angus, M.A., D.D.
JJ. Bateman, Esq., F.R.S., F.L.S.

*D. Howard, Esq. F.C.S, V.P.8.C.L
Professor H. A. Nicholson, M.D., F.R.S.E.
Bisset Hawkins, Esq., M.D,, F.R.S.

The Bishop of Wakefield.
Rev. F. W, Tremlett, D.C.L.
Surg.-Gen. Gordon, M.D., C.B., Q.H.P.

His Excel]ency Dr. R. H. Gunmng, F.R.S.E.
*Rev. Preb. H. Wace, D

Rev, J. J. Lias, M.A.
*Gen. G, S. Hallowes (Cor. Sec.).

Rev. A, I. McCaul, M.A.

Staff-Com. E. W, Creak, R.N., F.R.S., &e.
Rev. F. A, Walker, D.D., F.L.S.

T. Chaplin, Esq., M.D.

Admiral H, D. Grant, C.B.

Rev. Canon Girdlestone, M.A.

Professor E. Hull, LL.D., F.R.S.

Major Freeman, M A.

Sir J. Coode, K. C M.G.

* Ex officio.

9. The Council regret to announce the decease of the
following forty supporters of the Institute :—

R. Armitage, Esq., #.; His Excellency A. C. 8. Barkly, C.M.G., 4.;
Rev. E. Bersier, D.D. (Cor Mem.); R.C. L. Bevan, Esq., . M.; dH
Binsteed, Esq, A.; J. E. Briscoe, Esq., L.M.; H. Butler, Esq, F M
Rev. Canon W. Cadman, M.A, M.; Right Rev. Bishop H. Cal]away.
D.D,, 4.; Professor T. Carnelly, F.C.8.,, M.; Very Rev. Dean Croghan,
M.A., &.; Rev. Howard Crosby, D.D., #.; W. Delpratt, Esq., M.R.C.S,,
- FA.; Professor J. E. Dwinell, A.M., D.D., 4. ; Sir R. N. Fowler, Bart.,
M.P. (who rendered valuable services to the Institute, both as a Life
Member and as a Trustee of the Institute from its foundation); Right
Rev. Bishop T. V. French, D.D.,, 4.; Rev. R. Gascoyne, M.A., 4.; Mrs
Gordon of Fyvie, 4.; Rev. W. Guest, F.G.8. (Cor. Mem.); W. J.
Gunning, Esq., 4.; J. Hall, Esq., #.M.; Rev. J. G. Howes, M.A., M. ;
J. Jardine, Esq., M.A., LL.D., B.L. of the University of France, 4. ;
Rev. J. Kay, D.D., M.; Rev. Canon H. P. Liddon, D.D., D.C.L., 4.;
Rev. Principal J. W. McKay, D.D.,, 4.; Rev. O. D. Miller, D.D. (Cor.
Mem.) ; J. Moore, Esq., L.M.; Capt. G. Morton, United States Navy, 4. ;
Prof. G. 8. Morris, M. A, (Cor. Mem.); Rev. Preb. W. A. Osborne, M.A., ¥.;
Prof. E. Presensée, B. Th. (Cor. Mem.); C. B. Radcliffe, Esq., M.D., ¥. ;
Rev. W. H. Rule, D.D. (Cor. Mem.) ; J. S. Sutcliffe, Esq., 4. ; Mrs. Voile,
4.; Sir F. A, Weld, G.C.M.G., ¥.; N, Whitley, Esq., C.E., FRM.S,,
4.; L, T. Wygram, Esq., Q.C., L.4. ; Rev. E. Young, M.A., 4.

F. Foundation. M. Member. 4. Associate. L. Life.

10. The following is a statement of changes :—

Life Annual
Members. Associates. Members. Associates
Numbers on 10th July, 1890 .... 58 40 359 796
Deduct Deaths (6 H.C. Membs. ) 3 1 13 17
5,  Retirements.. - 4 25
— — — 17 —41
55 39 _ _—
342 755
Changes ....uescesnsesssssarssssessss 2 -3 1
57 39 339 756
Joined to June 18, 1891 .uvewvseees 2 4 26 52
59 43 365 808
— S
Total ........ 1275 102 1173
Hon, Correspondents number 125.  Total ..ccseversees 1400,

B 2
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Finance.

11. The Treasurer'’s Balance-sheet for the year ending
December 31, 1890, duly audited, shows a balance creditor of
£28 9s. 10d. The amount invested in 2§ per Cent. Consols
is £1,365 18s. 9d.

In presenting the accounts, the Council cannot forbear referring to
the valuable service rendered to the Imstitute by one of the
Auditors, Mr. Gibbs Crawfurd Harrison, who now retires after
having acted as an Auditor for twenty years. Mr, Harrison’s high
position in the Pay Department of the Royal Navy peculiarly fitted
him for the post he now relinquishes to Mr. J. E. Wakefield, whose
public duties have rendered him a not less valuable successor.

The Council desires to urge the great advantage it would
be were Members to remit their Subscriptions during the
first half of the year, as a large proportion already do, Were
this the rule with all, the whole machinery of the Institute
would work with an ease that would greatly promote its
success. Forms for the payment of the Subscriptions

through a banker are used by a large number, and may always
be had.

The arrears of subscriptions are as follow :—

1882. 1883. 1884. 1885. 1886. 1887. 1888. 1889.

Members ... 3 3 11 1 2 4 2. 8
Associates.... 7 1 3 7 10 16 10 16
4 8 12 20 12 24

12. MEETINGS.

Moxpay, DEcEMBER 1, 1890.—“ A Sketch of the Geological History of
Egyvpt and the Nile Valley.” By Professor E. Huir, LL.D., F.R.S,,
F.G.8,, late Director of the Geological Survey of Ireland.

The results of the surveys of the author and many leading geologists are
given, and the paper is all the more valuable considering certain controversies.

MoxpaY, JANUARY 5, 1891.—“On Human Responsibility.” By the
Right Hon. Lord GRIMTHORPE.

Moxpay, JaNUaRY 19, 1891.—*“Notes upon some of the Recent Dis-
coveries in the realm of Assyriology with special reference to the
private life of the Babylonians” By T. PinceEs, Esq., Assis-
tant Keeper of Egyptian and Oriental Antiquities at the British
Museum,

Morpay, FEBRUARY 2, 1891.—Lecture on “ Results of Recent Babylonian
Archzology.” By W. 81. C. Boscawex, Esq., F.R.Hist.Soc.
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MoxpaY, FEBRUARY 16, 1891.—“On Agnosticism and its Tributaries.”
By Professor H. LANGHORNE OrCHARD, M.A., B.Sc.

Moxpay, MarcH 2.—“Deontology.” By Rev. H. J. CLARKE.

Moxpay, MarcHE 16.—“On the Reality of the Self.” By W. L.
CoURTNEY, Esq., MLA,, LL.D.

MoxpaY, APRIL 6.—“On the apparent Cruelty of Nature.” By Rev.
Tueopore Woop, F.E.S.

Monpay ApriL 20.—“Notes on Philosophy and Medical Knowledge in
Ancient India.” Surg.-Gen. Gorpox, M.D., C.B,, Q H.P.

MoxpaY, May 4.—“On the Enigmatical Flint Bodies bearing the name
Paramoudra.” By Epwarp CHARLEsWorTH, Esq., F.G.S.

MonNDAY, May 11.—“ Notes on Useful and Ornamental Stones of Anciert
Egypt.” By Sir J. Wy, Dawsox, CM.G., F.R.8.

THURSDAY, JUNE 25.— dnnual Meeting held at the Society of Arts House—
Address by Monsieur E. NaviLLE “ On the Route of the Exodus,”
and his researches in regard thereto.

The meetings have been fully attended this session, and
the advantages of the Institute’s new premises have greatly
added to the general comfort.

LPublications.

13. The Twenty-Fourth Volume of the Transactions is
now about to be published; a brief delay in its issue has
arisen through the illness of some whose writings it contains.
It includes papers and communications of much import-
ance, including a translation of a recent address by Professor
Virchow, in which he summarised the results of the
researches of European Anthropologists during the last
twenty years, in regard to Man and his place in Nature.
The other papers, and the discussions thereon, are by
men whose names and the value of whose scientific
researches are a guarantee for the ¢ full and impartial ”
character of their investigations, and for the mannerin which
they have considered the mutual bearing of the various
scientific conclusions arrived at in the several distinct
branches into which Science is now divided, in order to get
rid of contradictions and conflicting hypotheses, and thus
promote the advancement of true Science.

The arrangements whereby foreign supporters may not
only contribute papers, but take a part in the discussions by
communicating opinions in MS., have added much to the
value of the Transactions, and have led to a marked increase
both in the number of the Institute’s Foreign and Colonial
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Members and Associates, and in the circulation of the Journal
among the general public; one reason assigned by many
for seeking to obtain the Zransactions being that “the papers
and discussions often contain careful and impartial examina-
tions of questions and theories of Philosophy and Science,
which are said to militate against the truth of Revelation.”

The People's Edition.

14. The publication in a cheap form—in a People’s Edition
—of twelve of the more popularly written papers in the
Journal of Transactions continues. This Edition has been
brought before the public at home, abroad, and: in the
colonies, and it is very desirable that the contributions to
the Special People’s Edition Fund should be sufficient to
enable that edition to be largely introduced into India, as
has been urged by many correspondents.

15. The translation and publication of papers in the
Journal into the languages of Europe and Asia by local
Members continues.*

[In addition to many referred to of late : further Transla-
tions in India, into Urdu, and in South Ameriea, into
Portuguese, have been recently notified by local members.]

* On some Uses made of the Institute by its Members.—The Victoria
Institute has been found to meet a need felt both at home and
abroad, especially in our Colonies and India, where the want of
a true appreciation of the actual results of scientific inquiry has Ied many,
especially the less informed, to credit such fallacious statements as
that ‘“Science and Philosophy are alike opposed to. Revelation,”
and that “the progress of Science has given a death-blow to all
belief in the truth of the Bible.” (As one result of this, the Bible
is a forbidden book in many a Board School at home and in our
Colonies.) Under the Vietoria Institute’s present organisation, its
Members, both at home and in other parts of the world, are now
able to make use of the results of the Institute’s investigations to
dispel such erroneous ideas. The thought of so utilising the
Institute originated with its country and Colonial Members: and
these have used the papers in the Journal as lectures, or to lecture
from, in their respective localities, or have corresponded with the
Institute as to the preparation of such lectures—have reprinted
portions of the Journal in foreign and Colonial journals—have
published translations of its papers (in many countries}—and have
got Local Associations and Public Libraries to subscribe for the
Journal,
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Concluston.

16. Whilst the Institute’s continuous progress is a subject
for thankfulness, the impartial observer will not fail to notice
that its numbers are small, considering its now world-wide
character, there is no country in which its Members are not
to be found, or where the necessity for its existence is not
felt, but it has become necessary that such a Souety, with
80 Wldespread a constituency, should-be stronger in numbers
both at home and abroad, and the Council would, in conclu-
sion, specxally ask the co-operatlon of all in addmg to the
Tnstitute’s numbers. Were each Member and Associate to
seek to add one more to its .adherents, the Institute’s power
for usefulness would be doubled, and surely no higher incen-
tive could be found to 1mpel to so needed a work, than that
expressed in the words of its motto : Ad majorem Dei gloriam.

G. G. STOKES,

President.
SPECIAL FUND IN 1890.
Library.
k4 £ s d
Patteson, Rev. Canon J., M.A. e 2 2 0
.Peaple’s Edition.

Harries, G., Esq. we 20 0 O
Dent, H. C Esq,CE FLS. 110
Goode, MIS . 1.1 0
Napier, J., Esq..... s 110
Harrison, Miss Grace ... 010 0
Johnson, Rev. G. H., M.A. ... 0 5 0

£23 18

The following Balance Sheet was then read :—
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RECEIPTS FOR 1890.

Balance . . o
Subscriptions :—

1 Life Member .. e .

1 Lafe Associate (renewed) .

6 Life Arsociates .. .. .

1 Member, 1883 .. . .
2 Members, 1884 .. . .

2, 1885 .. .. ..
1, 1886 .. .« ..
2, 1887 .. .. ..
2, 1888 .. .. ..
51 ”» 1889 .. . .

218, 1890 .. .. ..
11 9 1891 ,. . .
1 1892 ., .. ..

25 Entrance Fees .. . .
2 Associates, 1885 .. . ..
2 886 LX) LR .

6 " 1887 .. . .
9 , 1888 .. e .

38 1889 .. . ..

482 1890 .. .. ..

8 1891 .. .. ..
Div. on £1,363 18s. 9d. 2% p.c. Consols ..
Literary Fund .. e e
Donations to Special Fund .o .
Sale of Journals, &e. . e .e

[
(=3 NN N ]
—

(=0 W N SR L

459 1

[
| SR
@

[N
U=F. % N RN LR

COCOOOOOOOOOOOOOOC

£1,880 0 9

1,127 14
36 12
2 2
23 18
84 6

d. EXPENDITURE. £ s d
Printing .. . . . . . . 4121311
Postage, &c. . . . . . e 1301911
Binding .. . . . . . . 1718 7
Reporting .. . . . . . . 29 8 0
Stationery ., . . . . . . 37 710
Advertising . . . . . . 16 7 4
Expenses of Meetings .. . . . .. 2117 6
Travelling Expenses . .. . . . 1319 8
Salaries for Year:— £ s d

Late extra Clerk . . . 9 0 0

The Clerk and Assistance .. . 62 1 0
152 1 0
Rent to Christmas, 1890.. . e . .. 175612 6
A greement. . .. e . . . . 2 6 0
Housekeeper .. . . . . . 13 5 6
Coals, Gas, and Qil . . . . - 510 10
Insurance. - . . . . e 012 0
Sundry Office Expenses . . . . 318 0
Library, Books, Repairs, and Movmg e . . 54 110
Organising Expenses . . . . . 26210 0
Bankers’ Charges.. . . . . . 1 0 6
Balance, Cr. . . . . . . 28 910

0

4

0

0

9

£1,38 0 9

‘We have examined the Balance-Sheet with the Books and Vouchers, and find a Balance in hand of £28 9s. 10d.

JOHN ALLEN
J. E. WAKEFIELD

* To be {nvested.

} Auditors.

W. N. WEST, Hon. Treas.
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[The Hox. SecreTarY (Captain Francis Prrrie, F.G.8.) referred
to the unavoidable absence of the Lord Chancellor and Dr. Naville,
the author of the Address; the latter finding that his duties on
his return from HEgypt detained him in Geneva, asked that the Rev.
Dr. W. Wright might be permitted to read the Address for him.
As regards the Report, the Hon. Secretary alluded to only four
“members ” having retired during the year, a sufficient proof, if
any were wanting, of the loyalty, he might say enthusiasm,
which inspired the members for the cause of the Institute: an
enthusiasm which, during the 21 years he had acted as the
Institute’s Honorary Secretary, had helped.to raise the number
of its adherents from 201 to its present total of 1,400 supporters;
and of which there were found many other indications, among
these being the translation and publication by various members,
of Papers in the Journal into the language of the countries in
which they resided ; the foundation by members in the United
States of a special Society, on the exact lines of the Institute, for
their own vast and splendid land, whilst at the same time they
continued their support as members of the Victoria Institute.]

Sir Joserr Favrer, K.C.8.1, F.R.S.—I have been somewhat
unexpectedly called upon to take the place that would have been
much better occupied by the distinguished Vice-President, who is
prevented, by important duties, from being present here to-night.
I regret that it should be 80, but am confident that even he cannot
take more interest in the Institute than I do. I have that qualifi-
cation at least for asking you to accept the Report just read. It
is very gratifying and satisfactory to find the progress of the
Institute so steady and sure, and its work spreading all over
the world. Its principles are such as should be acceptable
to reasonable persons. You will observe that the Scientific
element predominates largely; the President at the present
moment holding a most distinguished position in the scientific
world, and until lately President of the Royal Society. That,
at all events, goes far to show that the Scientific aim and
tendencies of the Institution are not to be despised. You know
the objects of the Institute so well that it is not necessary to re-
state them to you. I have heard of some who described one of its
objects as the reconciliation of Science with Religion. Now,
Religion and Science need no reconciliation. (Cheers.) It is
perfectly probable—nay, more than probable that men frequently
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mignnderstand the one and misinterpret the other; it is only by
patient investigation—by possessing our souls in patience, and not
generalising and arriving at conclusions too early that we may
hope to reach the truth. (Cheers.) Omne object of the Victoria
Institute is to teach people this. The work done and the Papers
read here are all calculated to serve that purpose. There is much
in some of those that have been before the Institute lately of
particular interest, and it seems to me that such is the case
in that which we expect to listen to to-night. It is a matter
for congratulation that the financial position of the Institute is
also satisfactory—it might be more so, and let us hope it will.

It is a subject for great regret that we have had such severe
losses by death during the past year—twice the average number.
It is not omnly in the scientific progress of the Institute that
we may be encouraged; it is well to know that its Journals
are being spread over the world, whilst some of its Papers
are being printed in a simple form for the less educated.
There is so much to do this evening, whilst others have interest-
ing matters to speak on, that I will not detain you any longer,
but move “That the Report now read be received, and that
the thanks of the members and associates be presented to the
Council, Honorary Officers,and Auditors for their efficient conduct
of the business of the Victoria Institute during the year.” I do
not know whether I am out of order in doing so, but I would like
to refer specially to the cordial thanks due to Captain Petrie for
his long and constant service. (Cheers.) It is to his calm and
dispassionate judgment in dealing with the difficult duties that
are inseparable from his office and snch work as comes before him,
that the success of this Institute is in no small degree due.

The Vex. A. E. MouLg, B.D., Archdeacon of Mid China.—It is
a very great privilege and pleasure to second this resolution—not
that I have any special title to your attention this evening, but I
may claim that my interest in the Victoria Institute is as old as
the Institote itself. My dear father was one of its first members,
and he inspired me with interest in it. I remember the eagerness
with which he watched its birth and early years, and ever since
that time I have been specially interested in its progress, and
during the latter part of my stay in China, which now extends
to 30 years, I have ever looked forward to the arrival of The
T'ransactions with pleasure.
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I need not inform this large meeting that there is not merely
bold infidelity, but that which is far more pathetic, a manifest
unrest, which falls on thousands in the present day—that a very
decided unsettlement of thought extends to the furthermost parts
of the earth; and in the great city of Shanghai, with which I have
been most concerned during the last eight years, it is not so much
bold outspoken infidelity that I have in my hamble efforts to
contend with, as the free thought that pervades the place. We
have not to meet so much the open and bold attacks on revealed
truth and the inspiration of the Bible, as a spirit of Agnosticism ;
and I have turned to the Transactions of this Society as a treasure
of untold wealth and importance, and have been quite sure that I
should find there, not what is fallaciously called science, but
what is rightly so-called—the result of a carefal investigation of
the economy of nature and science in all its branches; not a hasty,
but a calm and impartial investigation accompanied by a serene
faith and trust in the Bible. T suppose it is generally thought that
the firmer your faith in the Bible may be the more cramped will
be your interest in and investigation of science: that is a mistake,
The more unwavering our belief in the truth of the Bible and
the more firm our faith in the Bible, the more free will be our
investigation of science. Surely that is the truth that we find in
the investigations of the Victoria Institute.

We have been told that sbme of our Papers have been translated
into different languages. Now aremarkable change is coming over
China at the present time. A great system of competitive exami-
nations has prevailed there for more than a thousand years, by
which the lowest in the land can rise to the highest position: This
is carried on within a certain definite circle of knowledge—we
should consider it a very limited circle—divination, philosophy,
poetry, history of China and subjects of that kind. Now this
circle has been broken into and is being expanded before the

investigations of western science; questions of geology, electricity,
mining, and western history are being put, and the Chinese are
now scrambling almost for books of science, and books of science
are being translated largely by missionaries and largely also by
members of official bodies, the customs service and the consular
service in China, for the use of the learned Chinese. Now I ask
what better books on science can we place in the hands of these
eager and thirsty Chinese than the Transactions, or Extracts
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from the Tramsactions, of our Institute? I have great hopes
in this direction. My son in China is now studying for this
special translation work, and when I go back I shall certainly
suggest to him that one of the most valuable works to be trans-
lated into that langnage would be the Victoria Institute Papers.
I thank God for this Institute—may it live long and prosper. I
cordially second this resolution. [Resolution carried nem. con.]

Rev. Prebendary RobiNsox THOrNTON, D.D.—I rise to return
thanks on behalf of the Honorary Officers and Council, and do so
with great pleasure. I can assure you that all who are connected
- with the working staff, so to speak, of the Institute, are very much
obliged to you for your very kind appreciation of their work.
It has been to us all a labour of love and we shall be inspirited by
your kind reception of our efforts.

The Presipent.—It is a matter of much regret to Dr. Naville
that he is not able to be with us to-night ; but by his special wish
the Address which he has been so kind as to prepare will be read
by the Rev. W. Wright, D.D.

The Rev. W. WerieaT, D.D.—I consider it a very high honour,
ag it is to me a sincere pleasure, to be asked to read this extremely
interesting Address,

THE ROUTE OF THE EXODUS.
BY EpouARD NAVILLE.

THE route which the Israelites followed when they were

leaving Egypt is a topic on which travellers and com-
mentators of Scripture have dwelt at great length, and on
which they have put forth most divergent views. Though
there are still many doubtful points on which we cannot
pronounce with certainty, the excavations made recently
have thrown much light on several points of the Exodus,
especially on the first days of the journey. They have
contributed to elucidate the passage of the Red Sea, the
crowning episode, the historical character of which is not
denied even by authors of well known rationalistic tenden-
cies.* This great event I consider also as the limit of my
subject. I do not intend to follow the Israelites beyond the

* Wie indess anch der eigentliche Vorgang dieses in seiner geschichs-
lickhen Gewissheit feststehenden Ereignisses gewesen sein mag..... Ewald,
“Gesch, der Volkes Israel,” IL, p. 109.



THE ROUTE OF THE EXODUS. 13

borders of Egypt, but I should like to describe how the
scriptural narrative of the Exodus seems to me to be ex-
plained in the light of the late discoveries in Egypt.

I shall recall only in a few words what concerns the
arrival of the Israelites in Egypt. Most Egyptologists have
adopted as correct the statement for which we are indebted
to the Byzantine chronographer Syncellus, who says that it
was under the king Apophis, in Egyptian Apepi, that Joseph
attained the high dignity which 1s described in Secripture.
Apepi is known to us as one of the last, perhaps even the
very last, Hyksos king. The Hyksos were foreign invaders,
and, in all Probabih'ty, Mesopotamians, who had been driven
out of their country by great events which took place in
the wvalley of the Tigris and the Euphrates. They were
a mixed race; the mass of the population seems to have
been Semitic, while their rulers, judging from the type of
their faces, such as they are seen on the monuments of
Tanis and Bubastis, were of Turanian origin. Undoubtedly
their invagion had been marked, as is related by Manetho,
by destruction, plunder, and violence, ag is usual in Eastern
wars ; but the Hyksos had soon yielded to the influence of
the more cultivated race over which they reigned. The
conquered had by degrees overcome the conquerors, who
had adopted the customs, the language, the writing, the
civilization of the Egyptians; all except the religion. For,
notwithstanding several centuries of dominion, the religion
still raised between the Hyksos and their subjects an in-
superable barrier. “They reigned ignoring Ra,” meaning
in hostility against the Sun-god. Such is the way in which
a native queen describes their rule two centuries after the
first rebellion against them.

1t is probable that the fact of the Hyksos kings being Meso-
potamians, contributed to dispose them favourably towards
the Hebrews who had the same origin. It is well known
that for Abrabam and his family, and especially Jacob,
Mesopotamia, Aram Naharaim, was above all their country,*
whereas they considered themselves as strangers in Canaan.
“An Aramean ready to perish, or, wandering, was my father,”
says the author of Deuteronomy.t The tradition lasted down
to the time of Josephus. This Jewish writer relates the
events of Genesis in a narrative which is parallel to that
of Scripture, and which is based on the Holy text. When

* (enesis xxiv., 4, 11, ete.
[T xxvi, 5, margin of the Revised Bible.



14 EDOUARD NAVILLE ON

he reaches the point of the arrival of Jacob into Egypt, like

Grenesis also he interrupts his narrative in order to introduce

the description of the family of the patriarch; but before

beginning it he gives the following curious reason for quoting -
all the names: “I thought it necessary to record those

names, in order to inform those who do not suspect it, that

we are Mesopotamians and not Egyptians.” *

It is easy to notice in the narrative of Scripture that there
is a difference between the king and his subjects. The native
Egyptians could not look favourably on the establishment of
strangers who belonged to the race whose rule they hated.
“ Every shepherd is an abomination unto the Egyptians.” 1
believe that this passage must not be understood as referring
to all shepherds in general. We must remember that in the
Egyptian inscriptions the most usual name of the Hyksos is
the shepherds or the nomads of Asia, and it is natural that the
Egyptians should have felt towards the Hebrews the same
antipathy as towards their rulers who had the same origin as
the Hebrews, and who were hostile to the Egyptian gods.
This is the origin of the ill will, the dvoxoria, which according
to Josephus existed between the Egyptians and the Hebrew
immigrants.

The Israelites were settled in the land of Goshen. The
excavations which I made in 1885 at Saft el Henneh, six
miles Fast of Zagazig, have enabled me to determine the
exact site of the land of Goshen, at least of the territory
which was originally assigned as residence to the family of
Jacob ; for we must admit that when the people increased in
number, they extended beyond the limits of the land which
had been allotted to them at the beginning. They spreadin
the south towards Heliopolis, in the north towards Tanis, and
in the east in the direction of the Red Sea. 1 shall here
briefly sum up the information which we derive from the
hieroglyphical inscriptions and the ancient authors, apart
from Scripture, in reference to the land of Goshen.t

The word Goshen, ]t;ja, has been translated by the Sep-

tuagint T'éoev 'ApaBias, Gesen of Arabia. The name Arabia
must be interpreted here as meaning the nome or province of
Arabia mentioned by the geographer Ptolemy, and by Pliny,
and the capital of which was called by the Greeks Phacusa.
Let us go back not to the time when the Septuagint made
their translation, viz., under Ptolemy Philadelphos, when great

* Josephus, “ Ant. Jud.,” IL, 177, ed. Niese.
t See “Goshen,” p. 14-20.
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changes had taken place in the division of the land; but as
far as the X VIIIth or the XIXth dynasty, when the Israelites
still occupied the land which they had received as allotment
from the Hyksos king. At that time Kgypt of the North,
the Delta, was divided into 15 nomes or provinces, instead
of 23, which existed under the Ptolemies and the Roinans.
One of the largest in extent had for its capital Heliopolis,*
called in Scripture Aven and On. It comprised the greatest
part of the land which is crossed by traveilers going from
Cairo to Suez, and where are at present the cities and
villages of Kalioub, Shibeen el-Kanater, Belbeis, Zagazig, and .
Tell el-Kebir., The great city of Bubastis, one of the chief
residences of the Hyksos kings, was also included in this
province, ‘which was limited on the east by the nome of
Pithom, called under the Ptolemies, Heroopolitan. The
nome of Arabia and that of Bubastis, which later on were
separated from the nome of Heliopolis, did not yet exist as
distinct administrative divisions. About six miles east of
Bubastis was the region called Kesem or Kes, which seems to
have been also styled the water of Ra. A Dutch scholar,
Van der Hardt, had already suggested in the last century
that the root Kes of the name Kesem was to be found in the
second syllable of the name Phacusa where it is preceded by
the Coptic article pa or pha. Phacusa we know from Ptolemy
to have been the capital of the nome of Arabia. As late as
the 4th century of the Christian era, a woman coming from
France and going to the Holy Land and to Egypt, Silvia
Aquifana, mentions repeatedly in the narrative of her
pilgrimage, that the land of (Goshen was in her time the
nome of Arabia, civitas Arabia.t :

In the hieroglyphical inscriptions there seems to be an
allusion to the presence of the Israelites in that region; for
a text written at the time of Menephthah, the King of the
Exodus, speaking of the neighbourhood of Pi-Bailos, the
present Belbeis, says ¢ that the country around was not culti-
vated, but left as pasture for cattle, because of the strangers.
It was abandoned since the time of the ancestors.”. This
proves that the land of Kes or Kesem was not inhabited;

* The fact that Goshen belonged to the nome of Heliopolis, explains
the passage of Josephus, who says that Pharaoh allowed Jacob to live at
Heliopolis, where his shepherds had their pastures: ovvexdpnoer avrg
{ov. ... év "Hhiov méhes év éxeivy yip kal ot Toipéves aiTol Tas vopds elxov,
Jos., ¢ Ant. Jud.,” ii., 188.

t Silviae Aquitanae, ““ Peregrinatio ad loca. Sancta.,” Ed. Gamurrini,
2 ed., p. 18—20.
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it was a region of pastures, and could be given to strangers
for grazing their cattle, without driving out the natives or
depriving them of their land. A country of that kind was
much more convenient for shepherds like the Hebrews, than
other paits of Egypt, well cultivated, and where the popula-
tion was very dense. In that sense Goshen was for them
the “best of the land.”*

Morecver, as we know from the excavations at Bubastis,
this city was one of the chief residences of the Hyksos
kings, who raised there more important constructions even
than those of Tanis, which was generally considered as
having been their capital. It is quite possible that Joseph
resided frequently at Bubastis, which was at the entrance of
the land of Goshen. Therefore he had his family close by,
and he could easily communicate with them. Thus Goshen,
properly speaking, was the region situate east of Zagazig,
towards Tell el-Kebir, and extending in the south beyond
Belbeis in the direction of Heliopolis. It is a country which
18 familiar to the travellers who, as is the fashion now, take
the road of Port Said for coming into Egypt or for leaving
it.  They pass through the land of Goshen in its whole
length, and not only the original Goshen of the family of
Jacob, but all the region to which this name was given, and
which extended further in proportion as the people increased
in number. It is probable that all the land occupied by the
Israelites was called Goshen, and thus it became synonymous
with another name which is purely Egyptian, and which
dates only from the XIXth dynasty, I mean the name land
of Rameses, which is found as late as the Septuagint, and
even afterwards.

It is probable that this name dates from Rameses II., a
vain and boastful king, who, as far as we can ascertain, was
the persecutor of the Israelites, and whose chief desire seems
to have been to cover the land with as many constructions
as possible bearing his name, either by raising new ones or
by usurping on a large scale the works of his predecessors.
There were several cities of Rameses in Egypt; one of them
was certainly in Goshen. In the same document which I
quoted before, the narrative of the pilgrimage made by a
woman in the 4th century, the author says that ¢ going
towards the city of Arabia she passed through the city of
Rameses, the ruins of which were considerable; but the only
monument to be seen was a stone on which were sculptured

* Genesis xlvii., 11.
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two statues, said to be Moses and Aaron.” If this tradition
is to be trusted as to the site of the city, Rameses must have
been In the vicinty of Saft el-Henneh (Goshen), east of
Zagazig, not far from Tell el-Kebir.

According to historical synchronisms, Rameses IT.must have
been the persecutor of the Hebrews, whereas the Exodus took
place under the reign of his son. Since the history of the
reign of Rameses has become better known, his prestige and
glory have declined considerably. It has been recognized
that he was bent chiefly on dazzling his subjects and the future
generations by his outward show and his magnificence, which
concealed but imperfectly the rapid progress of decay in his
weakened and exhausted kingdom. IHe saw near his
residence of Bubastis a foreign race, which had never amalga-
mated with his subjects, and which at any time might become
a danger to his kingdom. He knew by experience that the
Asiatics in the East were troublesome neighbours; he could
remember the difficulty he had found in beating the Khetas,
to whom nevertheless he had been obliged to offer an honour-
able peace. The strangers, the Hebrews, were settled in a
district which was the very gate of Egypt, and the key of
the kingdom. Nothing is more natural than that Rameses
should wish to make profit for hisrealm out of the presence ot
those strangers, instead of their being a constant threat to its
safety. We should even say that it was good policy on his
part. Why not turn them into useful workmen and labourers ?
Scripture says that Pharaoh employed the Israelites in build-
ing the store cities of Pithom and Raamses;* in other words.
he compelled them to be masons. He changed their manner
of life, and instead of grazing their cattle, they had to make
bricks and to raise walls. Josephus gives a more complete
account of what they had to do: “they had to divide the
river into many canals, to fortify cities, and to build dykes so
that the river might not overflow and make lakes.” Pharach
treated the Israelites as if they had been prisoners. In a
famous picture of the time of Thothmes III. which is found
m a tomb at Thebes, we see prisoners of a Semitic type
occupied in making bricks; some of them dig out the clay,
others pour water over it, others knead the clay, others put
it in moulds. The work is done under the eye of the overseer,
who is sitting with a stick in his hand, and waiting patiently
until he shall have to make use of his sign of office. These
men are called war prisoners, therefore they are not Hebrews;

* Exodus i, 11.
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but this picture gives a good idea of the manner of life which
the oppressor enforced upon them. No doubt the yoke of
Pharaoh washeavy; besides, a sudden and compulsory change
of habits does not take place easily. It is not without pain
and suffering that shepherds accustomed for generations to
the free and easy-going life of driving their flocksin pastures,
are tied down to the work of bricklayers and masons, under
the eye of harsh and tyrannical overseers.

“ The Israelites built for Pharaoh store cities, Pithom and
Raamses.” I mentioned before that the exact site of Raamses
had not yet been discovered. It must have been in the
neighbourhood of Phacusa, not far from the present Tell
el-Kebir. As for Pithom, my first excavations determined
its exact site, and even laid bare some ruins of the city
and its temple.* On the south side of the Freshwater Canal
which runs from Cairo to Suez, through the Wadi Tumilat,
about twelve miles from Ismailia, are the ruins of European
houses now abandoned, but where a few years ago was a
settlement of engineers and workmen who dug the canal.
The French have called it Bamsés. The Arab name is Zell el-
Maskhutah, which means “the mound of the statue,” because
of a monolith in red granite which stands there, and represents
Rameses 1L sitting between two gods. The existence of this
statue and the fact that other monuments bearing the name
of the same king were discovered in the garden of the chief
engineer who resided there, induced Lepsius to consider Tell
el-Maskhutah as being the site of Raamses. I settled there
to begin excavations, in the hope of finding proofs that it
was the city of Raamses. But the result of the work, the
inscriptions discovered, showed that it was not Raamses but
Pithom, and that the region around it had the name of
Thuket, which the Israelites interpreted as Sukkoth (tents).

Pithom is the Egyptian Pi or Pa Twm, and means “the
house,” or “the sanctuary of Tum,” the setting sun. Pithom
was the religious name of the city, as Pi Beseth was the
religious name of Bubastis, Pa Amon, or No Amon, that of
Thebes, Pa Neith that of Sais. The civil name of the city
wag Thuku, or Thuket, which was also that of the region
around it, a region which the hieroglyghical inscriptions show
to have been a border land. Brugsch has pointed out that
the name of Thuket was the origin of the Hebrew Succoth ;
and I believe this interpretation to be perfectly in accordance

. ¥ See “The Store City of Pithom and the Route of the Exodus,”
3rd edit.
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with what we see not only in Egypt, but in all countries
where two languages are spoken. In passing from one
language to another, a proper name is generally not trans-
lated, it is only altered sufficiently to have a sense familiar
to the people who have to use it. This new sense may be
totally different from the original one. Examples of this
fact are numerous in Egypt; it occurs also frequently in
England where Norman words pronounced by Saxons took a
sense absolutely different from their original meaning ;* and
in my own country, in the cantons where German and French
are spoken together. The Semitic form of Thuket was
Succoth, a word familiar to the Hebrews, as it means tents.

Thuket, Succoth, was a district before being a city; its
name is often mentioned in papyri of the XIXth dynasty.
Its governor was an aden, evidently the same word as the
Hebrew adon. There is a statue of one of those officials in
the British Museum which was found at Pithom. From the
papyri we get very important information concerning the
district of Succoth. Its name is gencrally written with the de-
terminative of foreign lands, although it was part of Egypt,
thus showing that it was a border land. It contained what is

called in Egyptian ngé segair, the same word
q |
as in Hebrew, D, It means a wall or an enclosure of some

kind, which was either a. means of defence, a wall destined
to prevent passing from the desert towards Egypt, or,
perhaps, an enclosure for the cattle of the king, which were
grazing in the neighbourhood.

Further information is given by a passage which I must
quote in full,¥ following Brugsch’s translation. It is a
letter written by an official: “We have allowed the tribes
of the Shasu, of the land of Atuma, to pass the stronghold
of king Menephthah of the land of Succoth, towards the
lakes of Pithom of king Menephthah of the land of Succoth,
in order to feed themselves, and to feed their cattle in the
great estate of Pharaoh..... ”  We learn from this passage
that in the district of Succoth there were lakes or ponds
of fresh water, near which there was good pasture land;
and also a farm or estate belonging to the king, where the
Bedouins of the desert asked to be allowed to feed their cattle.

* T shall quote only one instance, the French duffetier became in
English Beefeater.

t “The Store City of Pithom,” p. 28,
c e 2
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These ponds or lakes are called by a Semitic word, barokabuta

S g

&p. The access to these lakes from the desert was possible
only through a stronghold called by a Semitic name
© A\ & Hhetem. A Bhetem is a kind of fortification which

need not be considerable. It was specially destined to block
a passage or a road; it might be translated more correctly
a blockhouse. There were several khetem in Egypt. One
of the most frequently mentioned is the Khetem of Zar, which
was situate at the place now called Kantarah, on the Suez
canal. There is a representation of it on a wall of the great
temple of Karnak. It shows that the stronghold consisted
of two gateways, with walls and towers placed on each side
of a bridge, or possibly of a ford which crossed the Pelusiac
branch of the Nile. It is natural to suppose that the Khetem
of Succoth was of the same nature as that of Zar, and that
it closed the place where, as we shall see further, the Red
Sea could be crossed.

A very important fact concerning Succoth, for the know-
ledge of which we are indebted to the excavations made at
Pithom, is the vicinity of the Red Sea, which extended much
further north than 1t does now. Besides Pharaonic and
Ptolemaic texts, there were found two stones with Latin
inscriptions, giving us the Latin name of the city, Ero, or
Ero castra, in Greek Heroopolis. This city is often quoted by
Greek and Latin authors, who are unanimous in stating that
the city was built at the head of the Arabian Gulf, also called
Herobpolitan. Strabo and Pliny say it in the most distinct
way. Agathemeros says that the Arabian Gulf began at
Herobpolis. Artemidoros, quoted by Strabo, states that the
ships which went to the land of the Troglodytes sailed from
Herodpolis. Ptolemy fixes the latitude of the head of the
HeroGpolitan gulf at one-sixth of a degree south of the city.
If it was so as late as Ptolemy ; if in his time the sea had not
yet receded to its present limits, certainly it had not at the
time of the Exodus. The extent of the Red Sea, at least as
far as the northern end of the Bitter Lakes, is proved also by
geological arguments. It is the opinion of Professor Edward
Hull,* and Sir William Dawson.f But I believe that at
the time of the Exodus the Red Sea extended still further,

* ¢ Journal of the Victoria Institute,” Vol. XXI., pp. 13 and 21.
1 “Modern Science and Bible Lands,” pp. 392, 397.
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comprising also the present Lake Timsah. This view, the
possibility of which 18 admitted by Sir William Dawson, has
been expounded admirably by the French engineer Linant,*
who travelled in the country repeatedly between 1820 and
1830. According to his researches, the sea included Lake
Timsah, covered the valleys now called Aboo Balah and
Saba Biar, and reached as far as the village of Magfar.

Whether the sea extended only as far as the northern end
of the Bitter Lakes, or whether, according to Linant, it went
still further, the well established fact of the vicinity of the
sea to the district of Succoth, and to its capital Pithom
HeroGpolis, of which we know the site, is a very important
element in determining the route of the Exodus. The
identity of Pithom and Ero, which came out of the excava-
tions in such a striking way, could already be concluded
from the comparison of the translations of Gen. xlvi., 29,
which reads thus: “And Joseph made ready his chariot, and
went up to meet Israel his father, to Goshen.” Here the
Septuagint, instead of *“Goshen,” reads “near Herotpolis,”and
the Coptic translator, who generally follows the Septuagint,
has a variant, and veads “near the city of Pithom.” Hero-
opolis being a Greek name, it 18 natural that the Egyptian
writer should replace it by the old native name. Many
commentators have made use of this passage to disparage
the value of the two versions, which now turn out to be
quite correct. :

A great Ptolemaic tablet, which was discovered in the
excavations at Pithom, mentions another locality of the.same
nome, P4 Kerehet, the house of the serpent. The inscription
shows that it was a temple of Osiils, or what the Greeks
called a Serapeum. The god was worshipped there under
the form of a serpent. Considering as before in the case of
Succoth, not the sense of the word, but its sound, it is cer-
tainly very like the P¢ Hahiroth of Scripture, which is one of
the places mentioned on the occasion of the Passage. Pi
Hahiroth would thus be a locality in the district of Succoth.,
As it was a Serapeum, it is important to notice that the
Itinerary of Antoninus mentions Serapiu as being eighteen
miles from Ero. Standing on the pier of Ismailia, and
looking over the Lake Timsah, the horizon is limited on the
south by a flat ridge, a kind of table mountain, now called
Gebel Mariam. Just at the foot of the mountuin, on the

* “Mémoires sur les principaux Travaux d’utilité publique exécutés
en Egypte,” p. 195 et suiv.
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south, and on the very bank of the Suez Canal, is an im-
portant Roman settlement, partly covered by the lagoons, but
the ruins of which above the water cover an area of 500
yards square. This I believe to be Serapiu, Pi Kerehet. Its
distance from Ero agrees nearly with the Itinerary, fourteen
Roman miles instead of eighteen.

Let us now revert to the papyri, in order to get infor-
mation about two other places mentioned as landmarks for
the camp of the Israelites, Baal-Zephon and Migdol. As for
the first, I quite agree with several scholars* that it must
not be considered as a city or even a village ; it was a place of
worship of a Semitic divinity in the form of a Baal. It was,
as the Targum explains it, the sanctuary of an idol, the shape
of which we do not know, but which may have been a mere
stone. I believe it was something like the tombs of sheikhs,
generally placed on hills, hundreds of which are met with in
Egypt, and where people go for worship or to make pilgrim-
ages, especially women. We might compare it also to the
solitary shrines or chapels which are often seen in Roman
Catholic countries. The word éfevavrias, “over against,” used
by the Septuagint, seems to indicate that Baal Zephon was on
the other side of the sea. It was the point towards which
the camp of the Israelites was to make front, the direction in
which they were to march. It is very like the name of Baal-
Zapuna, which is read in one of the papyri of the British
Museum ; and if we adopt Philo’s view, that Zaphon is the
Northwind, Baal Zephon was a divinity connected with the
wind, and with the navigation on the Red Sea. We have
no precise indication where it must be looked for; but as both
Pi Hahiroth and Migdol were in the district of Succoth, I
should place Baal Zephon on one of the heights between Lake
Timsah and the Bitter Lakes, like Sheikh Ennedek.

We have more information about Migdol. Tt also is
derived from a papytus in the British Museum; a letter from a
scribe who relates a journey very similar to that of the
Israelites, in the following words:1 “I started from the great
hall of the royal palace on the ninth day of the month of
Epiphi, at the time of night, going after two slaves. When
I arrived at the enclosure (segair) of Succoth, on the tenth of

* See Graetz, in Thayer, “ The Hebrews and the Red Sea,” p. 129,
Dillmann, “ Exodus,” p. 142: “ Der Ortsname—war ohne Fragehergenommen
von e ner dort befindlichen Cultusstitte einer Form des Baal ... .»

1 Ebers, “ Durch Gosen zum Sinai,” p. 525.

1 Brugsch, “ Dict. Géog.,” p. 51.



THE ROUTE OF THE EXODUS. 23

Epiphi, it was said to me, they spoke of the south, saying,
let us cross over (to the desert) on...... Epiphi. When I
arrived at the stronghold (khetem) it was said to me, the
two grooms going towards the mountain have crossed the
wall north of the tower (Migdol) of Seti Merenphthah.”

We do not know exactly the place where the scribe started
from. The great hall of the royal palace is rather a vague
expression; however, if we compare this letter with the
others which are contained in the Anastasi papyri, we see
that the city of Rameses is often mentioned. Several of the
officers who write belong to the palace in the city of Rameses,
so that we wmay fairly suppose that the same city was the
starting point of our scribe. He starts in the evening,
and after having probably travelled all the night, he reaches
the next day the enclosure, the wall which protected
Succoth on the east. His errand consists in getting
information about two greoms, who have fled to the
desert. At Succoth he is told that the fugitives have been
heard to say that they were going to the south. Whether
the report is true or not, it is natural that he should try to
catch them in following the same direction. No doubt he
goes south ; and when he reaches the stronghold or block
house, lie hears that the two grooms have passed over the
wall which is north of the tower, the Migdol of Seti
Merenphthah. Evidently the tower and the wall must have
been in the immediate vicinity, otherwise the people of the
stronghold would not have been able to give him this piece
of information. Their testimony is like that of eye-witnesses,
therefore the fugitives could not have travelled a long
distance before crossing the wall. '

This blockhouse or stronghold we know already from the
other text quoted before; it was the stronghold of King
Menephthah which belonged to Succoth, and which closed the
way to the lakes of Pithom and to the pastures of the royal
farm. But the second text adds to our information two very
important points—the stronghold was south of Pithom, which
was first reached in coming from Egypt, and besides it cou-
tained a tower or migdol. South of Succoth there was a
stronghold which, judging from analogy with the other of
which we have a picture, closed a passage over the wafer.
This stronghold had a tower, called in Egyptian by the same

word as in Hebrew, “"u-bq N It Maktar or Maktal,
- |1

Migdol. From the aspect of the country, I should place
Migdol on the height called by the French the Serapeum, and
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where, until a few years ago, there was a bilingual tablet,
Egyptian and cuneiform, dedicated by King Darius, which
was most wantonly destroyed at the time of the digging of
the canal. This Migdol was a watchtower, and it was also a
protection against the raids of the nomads who, thanks to a
phenomenon which took place occasionally,found the sea open,
or could easily wade through, in order to pillage the royal
domains on the Egyptian side. As it was, it proved to be a
defence sufficiently effective to compel the nomads to ask
permisgion from the officials stationed there, when they wished
to pass for getting food for their cattle.

Knowing now the exact site of Pithom and of the region
of Succoth, and the vicinity of the sea, which possibly
extended as far as Magfar; having also determined con-
jecturally the sites of Pi Hahiroth, Baal Zephon, and Migdol,
let us revert to the narrative of Scripture. The Israelites are
dwelling in the Wadi Tumilat. From the original Goshen, the
territory allotted to them near Bubastis, they have spread in
the land of Rameses, on the east, as far as Pithom, which they
have built, and on the south towards Heliopolis. The recent
excavations made at Bubastis have shown that not only
- under the Hyksos kings, but also at the time of Rameses II.,
the city had a great importance: it probably was one of the
chief resorts of the kings in the Delta, and the starting point
of the expeditions to Syria and Palestine. I found therethe
statue of one of the sons of the king who was the fifth in
the series, and who after the death of his elder brother
became first cavahy officer of his father, and chief of the
horse, meaning the chariots, which were an important part
of the Egyptian armies, while there seems to have been only
very little real cavalry. It was an officer of this rank who
had the command of the chariots which perished in the Red
Sea. Menephthah, the King of the Exodus, seems also to have
resided at Bubastis; and it is quite possible that during the
events which preceded the departure of the Israelites, the
king was at Eubastis, very near the Israelites, and not at
Tanis, as was generally supposed. This circumstance would
considerably shorten the distances, and make the narrative
more intelligible.

«And the children of Israel journeyed from Rameses to
Succoth.”* We have seen before that the site of the city of
Rameses has not yet been ‘determined; it must have been
somewhere east of Saft el-Henneh, near Tell el-Kebir.

* Exodus xii., 37.
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Rameses must not be taken here as meaning the store city
of this name, it is the district around it, just as in the case of
Succoth, their first station. The fortified city of Pithom did
not open its gates to them; they encamped in the neighbour-
hood. At the time of the pilgrimage of Silvia Aquitana which
I quoted before, Succoth is spoken of as being a slope of
moderate size.* The Israelites seem to have made the
journey from Rameses to Succoth in one day, like the officer
who followed the fugitives. Along their way they must
have followed the canal dug by Rameses which watered the
cities of the Wadi Tumilat, and which at the place where it
emptied itself into the Red Sea formed those lakes to which
the Bedouins asked for access.

In going to Canaan they had the choice between two
different roads. There was one in the north which passing
through Tanis and Daphnee, reached the Mediterranean, and
skirted its coast. . It was decidedly shorteér, but it passed at
first throuéh cultivated and well irrigated land, and also
through important fortresses like Tanis, with large garrisons.
It was the way of the great conquerors of the XVIIlth
dynasty, and it is styled by Scripture “the way of the land
of the Philistines.” From the first, before any other indica-
tion is given as to the direction they were to follow, it is said
that « God led them not by the way of the land of the Philis-
tines, although that was near.”t The other was the southern
road which their ancestor Jacob had taken when he came to
Egypt,since, according to the Septuagint, it was at Hero6polis
Pithom, that father and son had met after many years of
separation. A few years ago the Bedouins coming from
Syria frequently followed the same route, which was less con-
venient for an army, but well adapted for a people of nomads.

Leaving Succoth, its pastures, and its lakes, the Israelites
had only to push straight forward ; they skirted the northern
end of the Red Sea; they had no river or sea to cross, and
they could easily reach the desert. They began carrying out
this plan, for “they took their journey from Succoth, and
encamped in Etham, in the edge of the wildern®ss.”§
Etham is a name which has not yet K been satisfactorily
explained. From it the desert was named in which the
Israelites journeyed during three days. At Etham the

* “ Soccoth autem est clivus modicus in media valle, justa quem colli-
culum fixerunt castra filii Israel.”

t Exodus xiii,, 17. 1 Exodus xiii., 20.
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Israelites received a command which at first must have seemed
to them most extraordinary.* ¢ And the Lord spake unto
Moses, saying, Speak unto the children of Israel, that they
turn back and encamp before Pi-hahiroth, between Migdol
and the sea, before Baal-zephon: over against it shall ye
encamp by the sea. And Pharaoh will say of the children of
Israel, They are entangled in the land, the wilderness hath
shut them in.” Certainly this command was of a nature to
shake the confidence of the Israelites in their leader. They
had reached the desert, they had nothing in front of them,
and instead of hastening towards the wilderness so as to be
as soon as possible out of the reach of their oppressors, they
were told to change entirely their route, to retrace their
steps 50 as to remain on Egyptian soil, and even to put the
sea between themselves and the desert. Surely it would
encourage Pharaoh in his pursuit. For the king, the reason
of this sudden change and of this extraordinary move was
obvious. The Israelites were afraid of crossing the desert.
They were entangled and wandering in the land of Egypt,
because the desert was for them an insuperable barrier. This
is in my opinion the right explanation of the words, “the
wilderness hath chut them in ;” viz., the desert which is in front
of them prevents them from going out. Curiously the word
translated here shut inis the Hebrew "D ; the same word
met with before, in Egyptian, in the description of the district
of Succoth. The desert is for the Israelites a segair,

A\ .
PZX\& {E, a wall closing the passage, as we saw there

was one in Succoth.

It is to be noticed that whereas in other parts of Scripture,
and especially in the description of the route in the wilder-
ness, the geographical data are sometimes vague and always
very concise, here they are given with a remarkable precision.
It 18 not said to the Israelites merely that they are to stop
near the sea in the most favourable camping ground, or
something of the like. They are to reaeh a definite spot,
the landmarks of which are given; on the nerth, Pi-hahiroth,
the ganctuary of Osiris; on the south, Migdol, the watch
tower on the hill, now called the Serapeum ; in front, the sea;
and on the opposite side, the shrine or the stone of Baal
Zephon. The reason of #this description seems to be the fol-
lowing : at that particular spot a phenomenon occurred which
was to be the means of escape for the lsraelites—the sea

* Exodus xiv., 1.
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receded under the influence of the wind. ¢“The Lord caused
the sea to go back by a strong east wind all the night, and
made the sea dry land, and the waters were divided.”* It
has often been noticed by travellers in Egypt, that under the
influence of a strong wind the sea recedes sometimes for a
great distance, and comes back again to ils former bed when
the wind ceases or changes its divection. This phenomenon
is not rare in Lake Menzaleh, which communicates with the
sea ; in Lake Bourlos, or even along the track of sand which
lines the Mediterranean on the east of the Suez Canal to-
wards the Syrian coast. There is nothing extraordinary in
this taking place in the part of the sea between Lake
Timsah and the Bitter Lakes; there thé slow rising of the
ground, which in later {imes cut off Lake Timsah from the
Bitter Lakes, was already being felt ; the sea must have been
shallow and probably not very wide. I should even go
further, and say that it had been known before that this
phenomenon occurred at that particular spot, and that this is
the reason why the spot is pointed out so exactly to Moses;
that is also, in my opinion, the reason why the Pharaohs
built there a khetem, or stronghold. I imagine that the
result of the action of a strong wind was, iIn most cases,
to cause the water to recede, and to create there a temporary
and occasional ford, which people could easily wade through,
as was seen north of Suez, at the end of the present Red
Sea, before the canal was dug. As the wind in lowering
the depth of the water could sometimes create a passage, 1t
was Necessary to close it; and, for this purpose the Pharaohs
built there a watch tower, a Migdol, in order that the
nomads coming from the desert, and who might be attracted
by the rich pastures of Pithom, could not pass without being
seen.

To the action of the wind we must add that of the tide,
which is now felt in the Bitter Lakes. As for the wind alone,
its effects on the sea are known in Egypt to the present day.
That it should affect shallow water in a flat country 1s
easily intelligible. Much more striking instances of the
power of the wind compelling even a strong current to stop
for a certain time have occurred elsewhere, and especially
in my native country. On the title page of a book
printed at Geneva in 1495, and which is called “Le Fardelet
hystorial” (litt., the historical bundle), one reads the following

¥* Exodus xiv., 21.
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words :* “Printed in Geneva, in the year 1495, in which
year there was such a very strong wind, on the ninth day of
January, that it drove back the Rhone into the lake as much
as one-fourth of a league above Geneva, and it looked like a
wall of water, and it lasted nearly an hour before the water
could flow.” This extraordinary event could take place
when the river was much wider than it is now. The
southern part of the city not being built, the river expanded
into ponds and marshes; its depth and the strength of the
current were much less than now, since its bed has been
restricted everywhere by houses and embankments. A
clergyman, Des Gallars, in Latin Gallasius, who wrote a latin
commentary on Exodus, in the middle of the following cen-
tury, alludes to this fact as proof of the opening of the Red
Nea, and he adds that in his time there were still some ocular
witnesses of this extraordinary event.}

The same thing happened again in 1645, and is related by
several Grenevese historians.f On the 19th of January, during
a very strong wind, between seven and ten in the morning,
the inhabitants could go down on dry ground between the
bridges, and pass from one bank to the other. Instances of
the same kind might be quoted from several other countries.

* The passage reads thus in its picturesque old French : ¢“TImprimé &
Genéve, Pan 1495, au quel an fit si trés grand vent, le IXe jour de janvier,
qu'il fit remonter le Rhone dedans le lac bien ung quart de lieue au dessus
de Genéve, et semblait étre une montagne d’eau, et dura bien Pespace
d’une heure que I'eau ne pouvait descendre.”

+ Nunc ad dividendas aquas et patefaciendam per invia suo populo
viam ventum immisit: idque ab Oriente, quoniam ab ea parte vehementior
in illis regionibus esse solet. Quum igitur ventorum vi operatur Deus, in
authorem ipsum potius quam in organa quibus utitur aut effectus ipsos,
oculos ac mentes defigamus. Novum autem videri non debet, absistere
maria ac findi impetu venti, quum ordinario naturz cursu ipsa impelli
ac veluti in cumulos et montes efferri, atque interdum longe a litoribus
summoveri videamus. Intellexi a viris fide dignis, se paulo ante hzc
tempora hic Geneve in eo loco ubi Rhodanus lacu exiens alveum suum
ingreditur, vidisse aquas Austri violentia ita repressas ut iis velut in
acervum cumulatis, alveus siccus feré per horee spatium manserit. Atque
eius rei superstites adhuc sunt oculati testes nonnulli, Nam e6 feré uni-
versa plebs concurrit. (In Exodum commentarii Nicolao Gallasio authore,
p- 88.)

1 T shall quote only one authdPity, Calandrini, in a note on a Latin
poem: Anno 1645, die Dominica Januarii decimi non4, horis inter octavam
decimamque Geneve tam terribilis extitit impetus, ut celerem Rhodani
fluxum retroageret usque in Lemanum lacum, und®que muri instar coacer-
vate cursum suum sisterent, adeo ut vado sub binis pontibus locisque
vicinis facto, novitate rei numerosa commota plebs deambulaverit quasi
in sicco, et pisciculos, etiamque majusculos manu collegerit quam plurimos.
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In the case of the Israelites, Scripture relates in the plainest
words what occurred: in a place where, as 1 said, the water
was shallow, a strong east wind opened the sea and made a
way through which the people passed. The mountains of
water which are mentioned seem to indicate that there was
a current of some kind which must have been produced by
the tide. It has been objected that an east wind would have
driven the water towards the Israelites, and not opened the
sea, as the wind never acts as a wedge* It may be
answered that here we must not take the word east as
meaning east sharp; it is much more likely south-east, the
well known Khamseen, which blows frequently at that time
of the year, and often changes direction 1n the course of the
day from east to south-west.t  The Septuagint translate
avépos votos, and the Vulgate ventus urens. In my opinion,
which I express only as a conjecture, the Khamseen acted
on the tide as the wind did on the Rhone, it stopped the cur-
rent, 1 should say the ebb, and prevented the water from
flowing. In the morning, the wind ceasing suddenly, the
water took its level violently, and swept off everything
which was on its way. :

In the description given above of what to my mind seems
to have been the route chosen by the Israelites, there is a
point which I consider as very important: it shortens con-
siderably the distances over which they had to travel. We
have seen that it was quite possible that Pharaoh was at
Bubastis when he received the visits of Moses and Aaron.
The city of Rameses was in the Wady Tumilat, not far from
Tell el-Kebir; Succoth was the district around Tell el-Mask-
hutah ; and the place where they crossed the Red Sea was
about fifteen or seventeen miles south of Succoth. The
whole covers a space which in width was not more than forty
miles. I consider the distance to be one of the chief objections
to the place proposed by Prof. Ebers for the crossing of the
sea, immediately north of Suez. Besides, this opinion is open
to the same objection as the place advocated by Sir Wilham
Dawson, the southern part of the Bitter Lakes, viz., the
lsraelites would have had to pass over the ridge of Gebel
Geneffe, of no inconsiderable height, and no easy access. In
travelling by railway from Ismailia to Suez, before reachin
the Bitter Lakes, the way scems entirely closed by the Gebel
Geneffe and its bighest summit the Peak Chebrewet. The

¥ Dillmann, “Exodus,” p. 150.
+ Linant, LL, p. 207.
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Israelites in their flight towards the south would have had
either to climb over the mountains, or to follow a narrow
track, if there was any, between the sea and the mountains,
where they would have been easily destroyed.* Josephus
alludes twice to the fact that they had in front steep woun-
tains projecting into the sea, and that they were shut up
between the sea and mountains. Seen from a distance of
a few miles, the mountains would produce or the Israelites
the same effect as they do now on travellers; they would
appear as entirely bairing the way, even if there was an
open path along the sea, which is doubtful, and it explains
the despair of the Israelites described by Scripture and
Josephus.

The site which I assign for the passage of the Red Sea agrees
with the views of Linant, Lieblein, and Lesseps. These
three authorities admit that the passage took place north of
the Bitter Lakes, in the space which divides them from Lake
Timsah, not far from the present Serapeum. I believe this
is in accordance not only with the monuments, but also with
the aspect of the country; and I advise the numerous
travellers who go through that region, so full of glorious
remembrances, to look at it in that light.t

The Right Rev. Bishop StaLky, D.D.—I have the pleasure given
me to-night of asking you to express your obligation to the power-
ful writer of the Address, whose absence we all regret, and also to
all the anthors of the Papers read this session. Dr. Naville’s is a
remarkable Paper, in that it seems to lessen so completely the
difficulties which the author himself feels cannot be entirely
eluded in the story which we have, without any elucidation, given
in its naked form, in ‘the book of KExodus. He endeavours to
show from evidence which I think is irrefutable, that the relative
position of Pharaoh and the Israelites was somewhat different
from that asserted by some previous writers who have endeavounred
to illustrate the subject, and thus deprives it of certain difficulties
which have been put forward. Tt seems clear that the wind and
sea were instruments in God’s providence for accomplishing the

* Linant, L1, p. 205. . .
+ “Journal of the Victoria Institute,” Vol. xxi., p. 21.
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deliverance; operating together on the side of the Israelites.
This does not in the slightest particular lessen our faith in the
supernatural, but it raises us to a higher platform, if I may say
50, in our contemplation of natural laws. God is pleased for His
purposes to use natural Jaws as He wills, and as seemeth to Him
good, in the accomplishment of His ends. It has been a great
treat to me to be present to-night, and to hear this most interesting
Paper. I have followed for years past the work of the Institute,
though it has not been my privilege, owing to my residence being
so far away from the metropolis, often to be present at its meetings.
It was founded through the instrumentality of some who have
been gathered to their rest. One of these was a Cambridge friend
of mine, the Rev. Walter Mitchell—a man of thorough scientific
bent and culture himself. I may say an original investigator in
one province, Viz., that of crystallography, and I remember the
deep interest which he felt in this Society. I trost it will
continue to prosper. (Cheers.)

Sir Joux Coopg, K.C.M.G. (the late).—L like the Bishop who

_has preceded me, feel honoured in being called upon to second the
resolution * That our best thanks be presented to Dactor Naville
for the Annual Address now delivered, to Dr. Wright for reading
it, and to those who have given Papers during the Session.”
Perhaps without simply contenting myself with barely seconding
the resolution, I may be permitted to say a word or two.

In 1884 I happened to be nominated by Her Majesty’s Govern-
ment as one of the representatives of Great Britain to inquire into
the question of the enlargement of the Snez Canal, that is to say,
whether there should be an enlargement of the Canal or whether
there should be an entirely separate canal from the Isthmus.
At that time Professor Hull, who is referred to in this Paper,
had written an essay on this very subject, and had given
expression to the opinion that the Red Sea, at the time of the
crossing by the Israelites, did extend very much further to the
north than in our day. My mind was very full of that subject,
because I had not very long before been to Suez and been told,
like all other travellers at that time, that it was just about south
of Suez where the Israelites crossed the Red Sea. That, I must
say, was rather difficult to believe. I was prepared to believe
in miracles, but when Professor Hull’'s Paper was brought out
indicating {hat the scripture narrative would be made much clearer
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to us if it were found that the passage of the Israelites through the
Red Sea was nearer to Ismailia and to Rameses than was
previously supposed, & great point was gained. I was very anxious
before we reported on the subject of the enlargement of the Canal
that we should clearly ascertain what was the nature of the strata
that would have to be dealt with and passed through. In the dis-
trict referred to near the Bitter Lakes, I went on one occasion up
the slope of the Canal and saw something rather striking at a level
of about 12 or 15 feet above the level of the Canal, which, for all
practical purposes, was within an inch or so of the level of the sea.
I saw something attracting attention and T took a pick out of a
workman’s hand and struck it into the earth and then I dag up
this very sample which I hold in my hand. At first sight I thought
it was gypsum, and so T said, but standing by my side was an
Ttalian gentleman, who had been one of the engineers employed on
that section of the Canal. I said, “Thisis gypsum.” “Oh no,” he
said, “ it is salt.” ¢ What makes you say salt? ” said J. “ Why,”
he said, * the whole district here 1s covered with salt.”” Now here
I will hand to our President, Sir George Stokes, that very piece
which I dug up, and I think by its taste and form of crystals,
which are cubical, he will be much inclined to say that it is salt ?
{The President assented.] Now, it being admitted that it is salt,
here we have the fact that at some time or other this land must
have been submerged—or the sea has receded. I think this piece
of salt is a proof of the truth of Professor Hull’s theory, and it
is also a proof of the accuracy of the writer of this Paper when he
refers to the slow rising of the ground which at a later time cut off
Lake Timsah from the Bitter Lakes. If this specimen does not
prove that at this time this land must have been under the influence
of the sea at a level of 12 feet, I do not know what proof is.
(Cheers.) I have great pleasure in seconding the resolution.

The resolution was then carried unanimously.

Rev. W. WriguT, D.D.—Whilst thanking you for the kind men-
tion of my name in the vote of thanks, 1 do nat feel that I deserve
any thanks whatever. It has been to me a great pleasure to have
read this Paper to-night for my valued friend Dr, Naville. T have
studied the country he describesand while not expressing any
opinion as to several minor suggestions towards the end of the
Paper, I agree with its substance throughout. In regard to this
crossing of the Red Sea I think we sometimes hamper ourselves
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with our definition of a miracle. When we say it is a result
brought about by something contrary to the laws of nature, we
give the infidel his argument. (Hear, hear.) For me to say a
miracle is something contrary to the laws of nature implies that I
know what the laws of nature are. Now I do not think I can say
s0. . Grod may use and does use His laws as He wills, and in doing
so He may for anything I know be acting according to the laws
of nature. When we speak of a miracle as something ‘““so far
removed from common experience as to show the hand of God
especially at work among His own forces,” we are on safer ground.

Mr. ArLexaxper McARrTHUR, M.P.—I have to move a resolution
which I am sure will meet with hearty approval. It is that the
thanks of the meeting be presented to the President. Considering
the great and important duties-he has to perform, our indebtedness
to him for his constant care of our interests calls for very special
acknowledgment. (Cheers.)

Sir Taropore Forp.—I have great pleasure in seconding the
resolution which has just been proposed. 1 entirely concur in
what the last speaker has said, but at this late hour, T am desirous
of saying as little as possible, and I can only trust that the
shortness of the langunage I use will not convey the idea that the
thanks of this meeting should be less hearty than they ought to
be. (Cheers.) 4

The resolution having been passed,

The PresipENT.—I rise to return my sincere thanks for the
honour you have done me in passing this resolution. I confess
I have mnot been as active a President as I could have wished,
because, as mentioned, my time is so very much occupied by many
duties both in London and at Cambridge, but I need not say that
among the duties which afford me great pleasure are those in
connection with the Victoria Institute.

[The Members, Associates, and their guests then adjourned to
the Museum, where refreshments were served. ]
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ORDINARY MEETING.*

THE PRESIDENT, SIR G. G. STokES, BarT, LL.D. Sc.D.,
IN TaE CHAIR.

The Minutes of the last Meeting were read and confirmed, and the
following Elections were announced :—

Lire MremBERS :—The Rt. Hon. Lord Masham ; Sir 8. Shippard, G.C.M.G.,
S. Africa; The Very Rev. T. W. Jex-Blake, Dean of Wells.

MgemBERS :—The Rt. Hon. Lord Lilford, Oundle; The Rt. Rev. Dr.
Stanton, Bishop of Newecastle, N.SW.; Rev. Alex. Alison, D.D.,
U.8.A. ; The Rev. Professor J. H. Bernard, B.D., Dublin Univ. ;
T. Hunter Boyd, Esq., London ; The Rev. A. Carr, M.A., Berks;
J. Cory, Esq., J.P., Wales; Rev. C. M. Cobern, U.S.A.; T. H.
Davies, Esq., Lancashire ; W. W. Felts, Esq., U.S.A.; A. Wilford
Hall, Esq.,, LL.D,, Ph.D.,, U.S.A.; Rev. Canon E. Huntingford,
D.C.L., Hampshire ; W. H. Hudleston, Esq., F.R.S., &c., London ;
Miss G. L. Leonard, U.8.A. ; Lt. H. G. Lyons, R.E., F.G.8., Egypt;
Rev. J. E. Rogers, Kent.

Lire AssoctaTE :(—Rev, E. Atkinson; D.D., Master Clare Coll., Cambridge.

AssociaTes :—Rt. Rev. Bishop C. H. Fowler, D.D., U.8.A.; Rt. Rev,
Bishop C. G. Barlow, D.D., N. Queensland ; Kali Charan Banurji,
Esq., M.A.,, B.L, India; Allan McDougall Clark, Esq., India;
G. W. Cuming, Esq., Ként; J: Le%%, nd Feilden, Esq., Sussex ; Sir
Theodore Ford, C.M.G., London ; T. W. E. Higgens, Esq., AM.1.C.E,,
London ; Colonel W. R. Lewis, R.A., Sussex ; Colonel P. D. Marrett,
R.A., Guernsey ; Captain H. A. Lowe, London; R. Little, Esq.,
Cheshire ; Professor H. Langhorne Orchard, M/A., B.S¢., London ;
H. Oldham, Esq., Oldham ; J. H. Phillips, Esq., Yorks; E. J.
Reddie, Esq., Yorks; A. T. Schofield, Esq., M.D., London ; General
W. Stirling, C.B., Kent ; R. Ashley Smith, E8q., M.D., Staffordshire ;
The Hon. C. Abercrombie Smith, M.A., Fell. St. Peter’s C., S. Africa ;
W. Williams, Esq., C.E., Somerset; R. Huyshe Walkey, Esq.,
Warwickshire ; Rev. Professor Canon J. D: O’Meara, Canada ; Rev.
Professor A. Baumgartner, Switzerland ; Rev. A, W. Chapman, B.D.,
Ireland ; Rev. A. K. Cherrill, London ; Rev. J. Duncan Craig, D.D.,
Ireland ; Rev. M. J. Cramer, A.M., D.D., US.A.; Rev. B. Davis,
B.A., India; Rev. J. Eckerskay, M.A., Staffordshire ; Rev. H. J.

* Jan. 4,1892, since which date the notes of the Proceedings have been
carefully revised by those who took part therein.
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Spencer Gray, M.A,, India; Rev. J. R. Longley Hall, Palestine;
Rev. R. C. Hallowes, Ireland ; Rev. J. W. Hodgkinson, Glasgow ;
Rev. J. Hudson, M.A,, Chillingham ; Rev. Canon Courtenay Moore,
Ireland ; Rev. S. D. McConnelly, M.A., D.D.; US.A.; Rev. G. H.
Rouse, LL.B., India ; Rev. J. Redman, India ; Rev. T. L. F. Stack,
B.D., Ireland ; Rev. R. Shann, M.A., Camb., Hertfordshire ; Rev.
E. J. Tyser, M.A,; Yorks; Rev. W. Wace, M.A., Camb., India ; Rev.
A. B. W, Whatton, M.A., London ; Rev. J. Wilkie, India ; Rev. E.
W. Wilson, London ; Mrs. E, M. Hutchinson, Surrey; St. John’s,
New Brunswick Public Library, Canada.

Aiso the presentation of the following works to the Library :—

* Proceedings of the Royal Society ” From the same.
“Proceedings of the Royal Asiatic Society ” »
“Proceedings of the Royal Dublin Society ” ' »
“ Proceedings of the Royal Geographical Society ” »
“ Proceedings of the Royal Colonial Institute” ”
“ Proceedings of the Royal Institution” »
“ Proceedings of the Royal Irish Academy” »
“ Proceedings of the Royal United Service Institution” ”
“ Proceedings of the Royal Society of Canada” »
“ Proceedings of the Royal Society of New South Wales” »
“ Proceedings of the Geological Society ” »

“ Proceedings of the Society of Arts” »
Also the Proceedings of many Colonial and Foreign Societies.

The following Paper was then read by the Author :—

FROM REFLEX ACTION TO VOLITION. By Dr.
ALEX HiLL, Master of Downing College, Cambridge.

N anatomist as such has no affair with the analysis of
mental processes. My professional work consists in
attempts to understand the structural relations of the several
parts of the central nervous system; to give, what is very
far from complete as yet, an account of the mechanism
by which thought is produced; not to explain its mode of
working. Still it is impossible for any one who is constantly
occupied in the study of the Brain to avoid speculating asto
the way in which it does its work. Feeling, emotion, thought,
all the manifold phenomena of mind-life are but the products
of the brain’s activity ; how far does a study of the apparatus
in which they are produced help us to classify these phe-
nomena? How far does a subjective analysis of the phe-
nomena help us to understand the Construction of the
D2
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Machine ? 'Wide as is the gap between the tissue which lies
upon the stage of the microscope and the functions of which,
when alive, that tissue was the seat, the anatomist who is
constantly occupied in the study of the nervous system
cannot refrain from attempting to answer the question: “How
does it doits work ?” Fastening facts as steps upon the face
of the knowable, we attempt to climb as far as they will carry
us in order that we may take a wider survey of the unknow-
able. No two thinkers assign to their data the same value,
or use them in the samne way; nor have we any means of
deciding who has climbed the highest or sees the farthest.
The views which I wish to lay before you to-night are merely
the reflections of an anatomist as to the functions of the
tissue at which he works, not the analysis by the psychologist
or metaphysician of the phenomena of mental action.
Nevertheless, this paper must to a certain extent treat of its
subject from both sides. Looking up from the microscope
the anatomist asks himself: < Whatis the work which the brain
has to do?” Attempting to picture it in action he turns from
the fabric to the machine, from the machine to the fabric, in
his efforts to realise the relation between the two.

May I use this illustration of the fabric and its manufacture,
to explain the objects of this paper? Let us imagine that
we find ourselves placed before a curtain-making machine,
and its wonderfully intricate product a lace curtain, and that
we try by contemplating the curtain on the one hand, and
the machine on the other, to realise the machine in action, the
curtain in process of formation. Look first at the curtain, a
labyrinth of threads, crossing and recrossing, looping and
knotting, in apparent confusion, but each thread holding its
proper place in the pattern, taking part in the reahization of a
design, which when seen as a whole, conveys what seems to
be a simple idea, a picture it may be of fruit or flowers. The
machine in which this intricate texture is woven must,
to some extent, resemble its product in complexity and
delicacy ; and it is not without an object that I choose the
lace curtain for my illustration. It suggests the fabric, the
formation of which we wish to investigate. The thought
which— preceding volition—{flashes, as we say, into the mind,
presenting to our consciousness what we take to be an integral
idea, is like the curtain woven of many threads, the ends of
which reach far backwards in our lives. It is made up of
the experiences of a lifetime, and each experience of
countless filaments of sensation.
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How dull a paper this promises to be is the half-formed
thought of most minds in this room! But what a complex
product of experience is this simple thought: experience of
other papers, judgment of character, recollections of efforts
made to struggle with metaphysical subjects.

The metaphysical side of the problem 1s the aspect which I
wish to avoid as far as possible. It is the thoughts of an anato-
ruist that I have to offer. I must therefore ask you to follow
me in tracing the evolution of the nervous system from the
beginning. Which of all the mass of facts accumulated by
the patient research for the most part of very recent years
shall we select as steps on which to climb? First we must
ask what is the ground from which we start—where in the
animal kingdom does the nervous system first appear?
There are animals which have none; but it is not possible to
trace its genesis as clearly as we could wish. Some. points,
however, are absolutely clear. It is certain, for instauce,
that in all animals the whole nervous system is formed from
the layer which, in the rest of its extent, becomes the skin.
It belongs to the surface of the body, the layer, that is to say,
which alone is exposed to the impact of impressions from the
outer world. It 1s also clear that before a nervous system is
formed, certain regions of the surface are, owing to their
favourable situation, marked off as ountposts for observation,
as sense-organs. From the epithelial cells of these sense-
organs, thin processes, or nerves, are prolonged to the muscle
fibres contraction of which enables the animal to make the
appropriate movement for escaping the danger, or seizing
the food, of the presence of which the sense organ conveyed
information, Itis also clear that the nervous system, properly
so called, is first formed by the deposition from the surface
of certain of these sensory cells, the union of whose processes
into a network or plexus, provides for the transmission
of the impulses received by their more fortunate sisters not
only to t}E)e muscle fibres, with which the cells on the surface
may be supposed to have been in primitive connection, but
also with a variety of muscles, the contraction of each of
which is appropriate to the particular kind of impression
received. Examine now the way in which this primitive
nervous system works. It may be said in the jelly-fish to
have reached the stage of evolution just described, and no
animal (as Dr. Romanes was the first to recognize) is more
accessible to experiment. Itisnot necessary for the purposes
of this paper to follow Dr. Romanes and others through the
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elaborate investigations which they have made into the
working of the nervous system in this animal. We have
grobably all of us made such observations as are necessary to

etermine its fundamental properties. Watch the jelly-fish
as it feeds on a rocky coast. The rhythmic pulsations of its
pellucid bell bear it gently to and fro within a closely circum-
scribed area. At one moment the wave washes it close to
the rock; at the next it has turned on to its side and a few
pulsations carry it safely out of danger. However difficult it
may be to compare its sensations with our own, they are
undoubtedly of such a nature as to give it warning of danger,
or rather to produce the movements by which the danger is
escaped. What a coutrast there is between the beautiful
gentlent and motile organism at work in the sea and the
helpless lump of jelly cast up on the sand. As long, however,
as it has life the function by which its movements are
determined can be shown to exist. NStroke the stranded
jelly-fish with your finger, and if it still lives each stroke is
answered by an attempted contraction of the bell, a move-
ment which follows the stimulus with unvarying regularity,
after an easily-determined interval of time. The only
evidence which we can obtain of the functions of the nervous
system in the jelly-fish, relates to this unerring mechanical
response to stimulus ; Reflex Action.

To reflex action there are progressively added other
functions, of the nature of which we can only form an
imperfect picture by a process of subjective analysis, but the
existence of which we infer from their effects in the exhibition
of what we may term without staying to define or limit the
expression * the power of choice.” '

Jompare the frog with the jelly fish. The healthy,
uninjured frog displays in its behaviour evidences of a power
of selecting its actions. Frighten it and it may jump away,
or it may under apparently exactly similar conditions refuse
to move. Remove the brain of the frog (an operation which
it bears with remarkable vimpunity%, and carefully keep it
moist and fed, and for the rest of its life, which may easily be
prolonged for a year or eighteen months, we have in our
hands a machine which responds infallibly to every stimulus,
but never makes a move in the absence of an easily
recognised provoking cause. N

It 1s easy to show, however, that there are many actions
over which the uninjured frog has no control—which are
purely reflex—and my object is to trace the relation to one
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another of actions which, in their pronounced forms, we
distinguish as reflex and voluntary respectively. '

Much light is thrown upon this subject by a study of the
tissue, the ¢ grey matter” of the central nervous system, in
which these actions are carried out. '

It belongs to two great divisions:—(1) The grey matter
of the spinal cord and of the central canal of the brain; and’
(2) the grey matter which covers the surface of the brain.
The former is the earlier or more primitive formation, the
latter appears much later in the animal series, and only
reaches a considerable development in its higher members.
The structure of the two is ‘IIxJowever fundamentally similar.
Each consists of a network into which afferent or sensory
nerves pour their impulses, and out of which efferent or motor
nerves take their start. The filaments of the network are
the ramifying processes of cells, Most of the cells are small,
but those which support motor nerve-fibres are large; the
reagon being, apparently, that the long nerve fibre, which
runs perhaps to a distant muscle, derives its nourishment from
the cell out of which it grows. Time would fail me to give
an account of the constitution of this network, nor am I for
another reason sorry to pass it by with a hasty notice, for it
happens that during the last year or two entirely new views
as to its constitution in detail have been advanced, and are
still sub judice.

The only marked difference between the grey matter of
the brain and that of the spinal cord which we can point out
is that whereas the spinal cord receives sensory nerves and
gives origin to motor ones, the cortex of the brain is, so far
as we know, connected with the periphery only through the
mediation of the central grey matter, or plexus of the
spinal cord.

These are the only points with regard to the evolution
and anatomy of the nervous system of which I wish to make
use for the purposes of my argument. 1st. It is formed
from the surface of the body. 2nd. It is in the first instance
intimately connected with the sense organs. 3rd. That it
consists of a plexus by means of which the cells of the sense
organs are placed in connection with muscle fibres. 4th.
That in the lowest animals it is the function of this network
to transfer sensory impressions to the appropriate motor
mechanism. 5th. That in bigher animals the direct and inevi-
table transfer of impulses gives way to a greater or less
extent to the power of choice.
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In vertebrate animals, a second field of plexus, the cortex
of the brain, issuperadded to the primitive grey matter of the
spinal cord. Several questions must however be answered
before we can correlate this with any distinct advance in the
performance of the nervous apparatus. We do not know
whether the elements contained in this cortical formation
are already presentin invertebrate animals; nor do we know
what relation the great masses at the base of the cerebrum,
the corpora striata (which constitute the bulk of the birds’
brain), bear to the mantle or cortex proper, which does not
really make its appearance amongst vertebrates until the
cartilaginous fishes are reached. Much as we should like to
regard the first appearance of the cortex as a great step in
advance in the evolution of the central nervous system, we
must at present refrain from drawing wide conclusions, and
merely note the fact that the nervous system of higher
animals is divisible into two parts; that it consists of a vast
aggregation of elements which, so far as we can see, are not
marked by any differences in character or even in arrange-
ment. The tibres which connect the inner grey matter with
the surface of the body, pour their impulses into a network
from which motor fibres take origin. The grey matter
presents therefore a variety of routes through which sensory
Impulses may flow over into motor paths, each sensory-motor
path constituting an arc.

But on the arcs which collectivelymake up the lower system
are superadded arcs, the loops of whichlie in the higher grey
matter. At the same time, therefore, that an impulse flows
across the spinal cord, as a simple direct reflex action, a certain
part of this impulse is also diverted to the brain along fibres
which ascend in the outer part of the spinal cord ; and from
the brain descending fibres carry the impulse back again to
thelower arc. Let us try to avoid expressions which convey
a more concrete idea of the relations of these two sets of arcs to
one another than we are at present justified in formulating ;
and above all let us avoid terms derived from commerce,
military - organizations, and other developments of social
activity which would be but coarse symbols to apply to this
relation, of the exact nature of which we are able to form
but a dim picture, and let us say that we see in the super-
posed arcs of which there may be, for aught we know, not
two only, but many, opportunities for the control, the rein-
forcement, the restraint of reflex action. Accurate measure-
ments of the time taken by impulses in travelling through
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the grey matter have done much to throw light upon the
route they follow; but we do not yet know whether we
ought to speak of the conversion of a sensory into a motor
impulse, as its passage through the lower network under the
direction of nerve currents which originate in the higher; or
whether the impulse when it reaches the lower grey matter
takes in some cases a direct cross path, while 1 others it
makes its transit through a longer loop. One thing is quite
certain, namely, that the routes which are most frequently
used are the most open, and therefore the most easily
traversed.

Of all the impulses reflected through the grey matter, the
most frequent are those upon which the position of the body
depends. As we stand upright the body sways ceaselessly
backwards and forwards. Swaying backwards, muscles on
the front of the thigh are stretched. The stretching gives
rise to an impulse which travels up to the spinal cord and
down again to the muscles leading to their contraction. As
our weight falls forwards the muscles of the calf are
stretched, contract, and restore the Dbody to the erect
position. These adaptive movements are made unconsciously
many times in every minute. The reflex route is always
open. Afferent and efferent nerves are, as it were, constantly
“gwitched on” through the grey matter. The flexor and
extensor muscles which play over every joint, bear this see-
sawing relation to one another. But peculiar interest attaches
to the contraction of the extensor muscles of the thigh; for
the reflex action by which this is brought about can be very
easily demonstrated in almost all healthy people, and can be
used as a very sensitive test of the condition of the spinal
cord when this is diseased. A person sits in an ordinary
upright chair, with one leg crossed over the other, the
muscles lax, and the foot hanging free. If then the tendon
below the knee-cap is gently tapped, the slight sudden
stretching of the muscles of the thigh so produced, leads to
their contraction and the sudden jerking forward of the foot.
This “knee-jerk,” as it is termed, occurs with such rapidity,
that physiologists have had difficulty in understanding how
it could really be a reflex action. The jerk follows the tap in
03 second. If, therefore, we deduct the time taken by the
impulse in ascending to the spinal cord and descending to
the muscle, we find that the passage of the grey matter
occupies no more than ‘01 to ‘015 second. This is only a type
of a large number of similar adaptive movements, but I dwell
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upon it particularly because it is a pure reflex allying us to
the jelly fish, and sweeping away, if properly understood,
several fancied distinctions between the mode of action of
the nervous system in ourselves as compared with lower
animals. It is a pure reflex. It is carried out in the complete
absence of consciousness, The movement has no representa-
tion in consciousness. It occurs with equal readiness in
waking and sleeping, in persons upon whom it has often been
tried before, and in those who have no idea of the result
likely to follow upon the tap.

Let us use the knee-jerk as the starting point for an
analysis of action. The knee-jerk is an unconscious reflex.
From this, as zero, in the scale of consciousness, it is easy to
construct a table of actions in which the power of control plays
an increasingly important part, although all rest equally
upon a reflex basis. The foot when trodden upon isinevitably
withdrawn. In a choleric person the impulse travels along
longer roules, overflowing perhaps into violent action which
18 equally irresistible. It 1s easy to picture to oneself the
paths in the network as lines of varying resistance, and to
imagine the nerve current ag choosing the route which offers
least opposition to its flow. In its first oxigin the nervous
system 1s like an open moor, equally easy and equally difficult
of passage in all directions, The nervous system as we
inherit it is a labyrinth of paths, the depth and breadth of
each of which is a measure of the number of impulses which
have in our ancestors’, as well as in our own lives, passed that
way. Practice meansthe beating down of paths. The facility
which comes with practice depends upon the ease with which
impulses pass, and this is true not only of simple and obvious
reflex actions, but also of such movements as often appear at
first sight voluntary rather than reflex; the deftness with
which an engraver reproduces a picture on his box-wood
block ; the astonishing rapidity with which the musician
translates certain blackspots upon the paper into movements
of the fingers; the naturalness with Whicﬁ a cultivated and
kindly man answers the needs of his friend with sympathetic
glance and courteous action. There is no epoch in life’s
history at which path-making ends. And here, although not
necessary for my argument, I must assert my belief that the
nerve network inherited by the individualisa labyrinth of paths
which his ancestors have beaten dows. Training and cir-
cumstance modify the ancestral pattern, so that the network
transmitted to our offspring has the form which choice, self-
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control, and self-development, whether upward or downward
in the ethical scale, have impressed upon it. This is a large
question, which would carry me far beyond the province of
this paper. At present evolutionists are divided mnto. two
camps. Some hold to the older doctrine that under the
influence of the environment the organism acquires and
transmits tendencies favourable for its existence, while others
form the newer school, headed by Weismann, who believes
that acquired characteristics are not transmitted, but that the
“chance ” differences between a number of individuals born
under the same conditions tend, when favourable, to improve
the individual’s prospects in lite, while unfavourable modifi-
cations diminish the likelihood of his holding his own in the
struggle for existence. This doctrine does not carry my
judgment with it; it throws back the variations to chance as
an ultimate cause. Chance! anexpression which in science
can only stand for a cause not yet discovered. Weismann
proceeds a step further in his reasoning, and draws a wide
distinction between the reproductive cells and the rest of the
body in which they happen to reside. The body at large, he
says, plays no part in determining the structure of the ofi-
spring, and therefore no characters which it may acquire can
be transmitted. There is no logical difficulty in looking at
the central nervous system from this point of view, but it
appears to me that observation of human nature demonstrates
beyond a doubt that mental characteristics, peculiarities in
tlie form of the network which have been acquired by
individual occupation and effort, are handed on to offspring.
Theories of evolution are based as a rule upon the study of
external form, but it is undeniably true that if the disposition
acquired during life by the least of the strands of this incon-
ceivably complicated network is transmitted to a descendant,
Weismann’s theory falls to the ground.

Hypotheses with regard to its origin aside, the network
undoubtedly exists. It is first formed in connection with
sense organs, and probably never presents what can be
properly called a motor or “ kinetogenetic” part. Its function
is the distribution of the sensory impulses which it receives
into their appropriate nerve fibres, which have their starting
points in the larger motor cells.

Up to the present we have spoken of the transmission of
impulses as if it always occurred only after such delay as was
necessary for the transit through the nerve network. Another
step in evolution must now be recognized. It is impossible
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to say at what level in the animal kingdom this advance
occurs, although it is easy to point out animals in which
MEMORY is clearly present, and others like the jelly fish in
which such a function, if it exist, is hardly to be shown. In
the great majority of animals, although in varying degree,
the passage of the impulse is accompanied by molecular
changes, which result in its being stored. It is not merely
reflected as in a glass, but fixed as in a photograph. Infinite
possibilities are opened up by this capacity of the system for
storing impulses; possibilities of the combination and com-
parison of the impulse received from the outer world and
about to be discharged in movement, not only with other
impressions concurrently received, but also with all the
accumulated experiences of the past. Reverting to our
former illustration of the effects produced when one person
treads upon another person’s toe, we see how the impulse
may not only flow over into the muscles which withdraw the
foot, or return it in a kick, but may be combined with im-
pressions received through the eye which awaken memories ot
former accidents of the same kind, and the troubles which
resulted from a hasty resentment, so that the movement made
is not the reflection of one impulse only, but of several ; nor
of current impulses only, but of these combined with others
long ago received. Now we begin to feel as if we had
reached the outskirts of thought. If we could watch the
machinery in motion, we should see not the shuttle flying back-
wards and forwards, weaving, twisting, intertwining threads,
but nerve currents starting in different, perhaps distant parts
of the central system, hastening, checking, combining, dis-
parting, to form the pattern which we recognize as a thought.
My survey of the subject must be confusingly hasty, but
there is one other feature of the network, a consideration of
~which throws a brilliant light upon its mode of working.
Hitherto wehave spoken of reflex action only. This is theweb
upon which is woven the many-coloured fabric of intelligence
and emotion. From what peculiarities in its quality and
amount do the less easily defined phenomena of mental
action acquire their colour? The cortex of the brain is, we
know, the seat of these higher processes. But twenty years
ago it was thought that although the elements of which the
cortex is composed are simple, although there are no local
peculiarities in their arrangement, althodgh the cortex isin a
word remarkably uniform in constitution, its mode of action
must be complicated to a degree which baflled investigation.
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Now we know that it, like the spinal cord, is a network which
receives afferent or sensory fibres, and gives origin (from large
cells which look after their nutrition) to efferent or motor
ones. A vast aggregation of sensory-motor arcs. Recent in-
vestigations have further shown that the fibres which reach
the cortex do not come promiscuously from all parts of the
lower network, but that it is divided into areas, each of which
is in connection, through its lower centre in the spinal cord
and the rest of the central grey matter, with a particular sense
organ, We owe this discoveryentirelyto experiment, but the
information obtained by stimulating or excising particular
regions of the brain can be checked by appeal to other
classes of evidence.

Among animals we can easily pick out certain ones whose
sensory endowments differ conspicuously from those pos-
sessed by most other members of their group. For example,
aquatic mammals are deficient in the sense of smell; whetherit
be because the mammalian organs of olfaction are only adapted
for the recognition of bodies suspended in a gaseous medium
and cannot be used for the recognition of substances in
solution ; or whether it be that the respiratory apparatus is
closed when the animal is under water, and so there is no
opportunity for the renewal of the fluid which fills the
nostril, it 18 a notable fact that however far the groups to
which particular aquatic animals respectively belong are
removed from each other, the sense of smell is in abeyance in
everycase. Whales, dugongs,seals,&c., resemble one another
in having but little sense of smell or none at all. And with
the dwindling of the sense of smell is associated deficiency
of the region of the brain known as the temporo-sphenoidal
lobe. Dogs and other cursorial carnivora on the contrary
possess this sense highly developed, and show a correspond-
ing development of this region of the brain. The herbivora
are remarkable for their acuteness of vision, with which is
associated a fulness of the occipital lobe. Cats and other
crouching carnivora hunt largely by the sense of hearing.
Otters find their way among the snags and roots which over-
hang the dark pools in which they seek their prey, with the
aid of the sensitive bristles of the cheek. This list might be
almost indefinitely multiplied, but we find from the result of
observations upon the brains of animals, as well as from the
results of experiment and the observations of disease, that
the cortex of the brain is mapped ont into areas of separate
occupation.” There is no division into regions allocated to
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separate mental faculties; but we have reason to think,
although we have not yet succeeded in accounting for a small
portion of the front of the brain, that the whole of the cortex
i8 occupied in the reception and elaboration of sensations.

This brings us a step nearer to understanding the mode of
working of the brain. The network of which it consists
belongs to the several senses. The kind of work which it
does must depend upon the amount of territory in which
each sense is represented.

Hitherto we have described the organism as if it were
simply a machine for transforming external force into
movement. Qur actions, our thoughts, our characters
are the products of certain forces transmitted, some at
once, and others after lying latent, through a network which
happens to have a certain inherited form modified by the
circumstances in which our lots are cast. Thus is un-
doubtedly formed the substratum of mental action, the
machine with which the mind works. But there is a danger
of dwelling upon this aspect of the problem to the exclusion
of other phenomena which are equally demonstrable, but
which can only be studied by different methods of research.
To be perfectly candid I must admit that it was from this
other side that I wished especially to treat the subject in this
paper, but I found that even a hagty statement of the data
with which I wished to work, required all the time which I
could demand, and more than I ought to ask, of your patience.
I must be content with indicating in a few sentences the
lines along which my own thought travels in attempting to
reach from these data conclusions with regard to the
subjects which must ever carry the greatest human
interest.

In the description of the principles of construction of the
thought-producing apparatus which I have submitted to you,
I have carefully avoided the use of any term which implies a
knowledge of the processes which go on within ourselves. I
have spoken of reflex action, of memory, but not of conscious-
ness. Consciousness is a by-phenomenon which accompanies
the reception and transmission of sensory impressions. It
cannot be imagined as preceding sensation, it accompanies
it. In the evolution of the animal kingdom, it rikes its
appearance at some point which Wwe can never determine, for
we can only judge of its existence in animals by its effects.
It cannot be defined, for we can only express it in terms of
itself, or in descriptions of the circumstances under which it
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i manifest. All that is or ever can be known about it must
be deduced from introspection. It is impossible to suppose
(and this is really the consideration which removes it altogether
from the sphere of the phenomena which we have been
studying) that any of the force received by a sense-organ from
the outer world, and which travels up sénsory nervesinto the
nerve network, is used up in its production. It is impossible
to imagine a balance sheet of force which shall include on the
debit side the forces which act upon our bodies from without
plus the force generated by metabolism within the body and
on the credit side:—to the productionof consciousness so much/
The anatomist must let consciousness alone.

But just as movement presupposes sensation so conscious-
ness predicates choice.

It 18 necessary to be very modest in asserting of a given
action that it 18 a voluntary one. All actions may be per-
formed in the absence of volition, but when there is conscious-
ness of sensation there is also a power of selecting sensations,
and therefore of determining the combination of nerve-currents
which shall flow out in action. [Considerable applause fol-
lowed the conclusion of the paper.]

The President (Sir Georee G. Stoxzs, Bart.,, M.P., V.P.R.8.).—
You have already anticipated me in returning your thanks, by
your applause, to Dr. Hill for this very interesting and suggestive
paper on a most difficult and mysterions subject. I will now
invite remarks especially from those who have given particular
attention to this subject or to subjects allied to it. Perhaps Sir
Joseph Fayrer will open the discussion.

Sir Josers Favrer, K.C.8.1, M.D., F.R.S.—I think, sir, that
there may be others present who would be better able to speak
upon this subject than I am ; but as you have called upon me I
will make one or two remarks—not in the way of criticism, for
there is nothing to eriticise.

First, I wish to express my admiration of the paper. Dr. Hill
has brought before ns an exceedingly difficult, and, as you have
said, mysterious question, and has done so with judgment and
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discretion. The whole of the vast subject of the nervous system
he has dealt with in this short paper. He has taken it from a
low form of life beginning with the Medusa, but he might have
gone even lower, for though in them you find no threads or
filaments to indicate a nervous system, there is other evidence of
its existence. Dr. Romanes and Dr. Hill himself have shown that
first demonstrable evidence of a nervous system. From that rudi-
mentary condition in the lowest organised creature you progress to
the brain that wrote the plays of Shakespeare, or that discovered
the laws of gravitation. There is remarkable continuity and
evolution. As to the brain, if yon put a jelly fish at one end and
Sir Isaac Newton at the other, the transition is gradual from the
one standard of intelligence to the other.

There is much in the paper that is very interesting, and, as the
President has said, very suggestive ; and where the author speaks
of heredity T am very much struck with the value of his remarks.
I cannot conceive how any one could have advanced the theory
that these things are not hereditary ; that they are so transmitted
there can be little doubt. I was in the north of Scotland shooting,
and in the course of my walks found a dead grouse lying under
the telegraph wires, and drew the keeper’s attention to it: in the
course of conversation he said: * Where we used to get ten of
these dead birds, we now get one.” I asked him why that was,
and he said: “They have got to know it—the knowledge seems
to have been transmitted to them. Formerly they used to fly
against the wires and kill themselves, while now they avoid
them.”

The author has spoken of the origin of sensation, and has re-
ferred to the otter, the seal, the whale, and so on, the latter
being destitnte, I believe, of smell, and what would be the use of
it ? The creature keeps its head under water, and the sense of
smell is not transmitted through the water—but the dog has
large organs of smell—his mission seems to be perpetually in an
atmosphere of it. If you watch a sky-terrier, or other dog, his
whole time is occupied in the pursuit of his sense of smell.
All this is very interesting, but Dr. Hill has not spoken of any-
thing that we do not share in common (though we have it in a
higher degree) with our lower neighbours.

He has not gone into the psychical aspect of the matter. I
think if he were to do so it would be interesting, but I quite
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sympathise with him in his treatment of the subject, and con-
gratulate him on having done it in an admirable manner. I have
great pleasure in endorsing the vote of thanks offered to Dr. Hill
for his very interesting paper. _

Mr. D. Howarp, F.C.8.—I have pleasure in offering my thanks
to Dr. Hill for his paper, and I hope it will be studied by those
who do not know much of the subject, as well as by those who do,
because it gives a clear idea of a very interesting and difficult
subject, and I hope Dr. Hill will follow it up further with a paper
such ag Sir Joseph Fayrer has suggested. It is a great advantage
to have some knowledge of anatomy, and it is the anatomy of the
brain alone that can throw any light on the problems treated of
in this paper.

I cannot imagine anything more unwise than to blame such in-
vestigations as tending to materialism: we might as well object
that the study of the vibrations of a fiddle detracted from the
skill of Joachim.

As to the knee-jerk that has been referred to, I can only say it
is best tried by somebody who does not know the meaning of it.
I bave a vivid recollection of it in my boyish days, and it was
irresistibly ludicrous, but the other reflex action of the toe is

also likely to follow where it is practised on am unconscious
school-boy.

Lit.-Colonel T. A. Freeman, M. A, Oxon.—* This doctrine does not
carry my judgment with it ; it throws back the variations to chance,
as an ultimate cause. Chance! an expression which in science can
only stand for a cause not yet discovered.” When I read this in
the paper I was reminded of an exceedingly fine expression in
Napier’s “ Peninsnlar War.” Any who have read that work know
how he constantly refers to fortune, and I have heard this objected
to on religious grounds; but he ends by describing fortune as
being “the unknown combinations of infinite power,” and he
points out that fortune was against Napoleon; and because fortune
was against him his immense power in the Peninsula was shattered.
If you take that definition I think you will see at once what a
magnificent idea it is. Now to pass to one other thing in the
paper, as to reflex action, which was spoken cf as the *“ knee-jerk.”
It brought to my mind something that happened in India some
years ago, when an officer was severely injured by a wild boar.

He would certainly have died if he had not had a strong consti-
. ;
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tution. He survived the injury, but for ever after he had a
certain spot in one of his arms the touching of which instantly
produced the most violent motion of his arm—it was perfectly
uncontrollable and independent of his will at all. Of course that
was an exceptional mo