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*¥ The Institute's object being to investigate, it must not be held to endorse
the »arious views expressed at its meetings.



PREFACE.

—_—

NAMED after Her Most Gracious Majesty the Queen, it
is fisting that the first words of the preface of this
Volume of the Transactions of the VICTORIA INSTITUTE,
should contain an echo of that deeply loyal sentiment to
which all Her Majesty’s subjects have sought to give ex-
pression in this year of Jubilee.

The following Address was presented by the Institute :—

To THE QUEEN’s Most ExCELLENT MAJESTY.

* May 1T PLEASE YoUR MAJESTY :

We, Your Majesty’s most dutiful and loyal subjects, the
President, Council and Members of the Victoria Institute, gladly
embrace the opportunity of once more approaching Your Majesty,
and tendering our heartfelt congratulations on the completion of
the sixtieth year of Your Majesty’s beneficent reign.

We acknowledge with thankfulness that in the growth of the
Empire abroad, in large measures of benevolent legislation at
home, in Literature and in the investigation of the truths of
Philosophy and Science (with which it is this Institute’s privilege
to be specially connected), Your Majesty’s reign may confidently
challenge comparison with those of our greatest and most illus-
trious Sovereigns. But we particularly rejoice to believe that
the humblest and poorest classes in these Dominions may identify
Your Majesty’s reign with a sensible diminution of ignorance,
poverty and suffering during the years which have elapsed since
Your Majesty ascended the Throne, and that they may gratefully
remember that every movement for the greater glory of God and
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the improvement of your people has received the impulse of Your
Majesty’s gracious sympathy and support.

We desire to assure Your Majesty of our dutiful and affectionate
attachment to Your Majesty’s person, and our loyalty to the
Throne. And we earnestly pray that Your Majesty may long be
spared to promote the happiness and receive the grateful homage
of Your Majesty’s subjects.

Signed on behalf of the Victoria Institute, this 22nd day of June,

1897, ‘
G. G. StokEs, President.

Havspury, Vice-Prestdent.
Franvcis W. H. PerriE, Capt.,

Honorary Secretary.
8, Adelphi Terrace, London.

REPLY.

WHITEHALL,
5 July, 1897.
S1z,

I have had the honour to lay before the Queen the loyal and
dutiful Address of the President, Council and Members of the
Victoria Institute on the occasion of Her Majesty attaining the
sixtieth year of Her Reign, and I have to inform youn that Her
Majesty was pleased to receive the same very gracionsly.

' I have the honour to be,
Your obedient Servant,

M. W. Ripuey.

- This Twenty-Ninth Volume of the Journal of the
Transactions is a record of the various important questions,
treated in papers by competent authors, and carefully
investigated, and impartially discussed at meetings by
those who have studied the subjects to whose opinions
. have been added the comments of others whom distance
has prevented attending the Institute’s gatherings in person.

The papers and discussions in this volume are upon the
following subjects :—* The Perception of Light,” by Sir
G. G. STOKES, Bart., F.R.S.,, the President ; with remarks by
the Right Honourable LorRD HALSBURY, F.R.8. (Lord High
Chancellor), Sir H. Barkry, G.C.M.G., K.C.B,, F.R.S., Sir
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CHARLES GorDoN, K.C.B.. Professor A. H. Sayce, D.D.,
Professor E. Huri, LL.D., F.R.S. «Scientific Research
and Biblical Study,” by the Rev. Canon R. B. GIRDLE-
STONE, M.A.; the Rev. A. Lowy, LL.D., and others took
part in a discussion illustrating the value of the position
the Institute has always sought to maintain, and the ill
“consequences of attempting to square every passing phase
of scientific research with revelation, forgetful of the fact
that science is ever-advancing, and therefore ever-chang-
ing its aspects. “On certain inscriptions and records
referring to Babylonia and Elam and their rulers. and other
matters,” by Mr. TeEOPHILUS G. PiNcEHES, M.R.A.S,, of the
Department of Oriental Antiquities at the British Museum.
This paper is rich in the light thrown by the author and
other leading scholars upon the lhistory of the past. The
difficulties attendant upon critical research among Baby-
lonian records have in this case been not a whit less than
usual; but whilst they have caused delay, that has been
taken advantage of to include in the paper the results of
further valuable researches up to the present autumn, 1897,
on the part of the author, Professors SAYCE and HOMMEL.
“*China’s place in Ancient History,” by Surgeon-General
Sir CHEARLES A. GorpoN, M.D., K.C.B., QH.P,, in other
words the contemporaneous history of nations. «The
Polynesians and their plant-names,” by Dr. H. B. Gurpy,
an inquiry, by means of the plant-names of Polynesia, into
the origin of its inhabitants. A note from Professor
Max MOLLER emphasises the importance of this paper,
and Dr. JoHN FRASER, of New South Wales, contributes
valuable matter. ¢“On the evolution of the Natural and the
Artificial,” by Dr. ALFRED T. ScHOFIELD, to the discussion
on which Professor LiONEL S. BrEaLE, M.B., F.R.S., Dr.
GERARD SMITH, and others contribute. “On the causes of
the Ice Age,” by Mr. WARREN UPHAM, of the United
States; the discussion on which includes the last com-
munication received from the late Sir JOSEPH PRESTWICH,
D.C.L., F.R.S., and remarks by Sir G. G. STOKES, Bart., F.R.S,,
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Professors J. GEIKIE, LL.D., F.R.S,, Logan LoBLEY, F.G.S.,
JosEPH BROWN, Esq., C.B., F.G.8,, and others. “On speci-
mens in the Peter Redpath Museum of McGill University, illus-
trating the physical characters and affinities of the Guanches,
an extinct people of the Canary Islands,” by Sir J. WILLIAM
Dawson, C.M.G., F.R.S., with remarks by Professor PUTNAM,
Professor CLELAND, M.D., F.R.S., Dr. LAMBERT of Cairo, and
others. “On Miracles and Science,” by the Rev. Chancellor
J. J. Lias, M\A. To all who have taken part in the work
done the best thanks of the Members and Associates are
due ; they have contributed to make the Journal, not a mere
record of the formal proceedings of meetings, but of the well-
considered opinions of the many both at home and abroad
who have studied the subjects taken up.

FRANCIS W. H. PETRIE, Capt.,

Hon. Sec. and Editor.
1897.
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VICTORIA INSTITUTE,

PHILOSOPHICAL SOCIETY OF GREAT BRITAIN.
—— |

TWENTY-NINTH ANNUAL MEETING.

HEerp AT THE HoOUSE OF THE SOCIETY oF ARTS.*

The President, .
Sir GEoRGE GABRIEL STokEs, Bart, LL.D., S¢.D., F.R.S,,

IN THE CHAIR.

Captain” Francis PeTrIE, F.G.8,, &c., Hon. Sec., read the following
Report :—

Progress of the Institute.

1. In presenting the Twexty-Ninta Axxvar Reporr, the Council
is glad to be able to state that the Institute’s practical work
has advanced effectually and decidedly. Members and
Associates have accorded steady support, and the increase
in the number of those in the highest walks of science
who have co-operated with the Institute has been of much
value, giving solidity to the Institute, and strengthening its
power for work.

2. Many leading home and foreign societies exchange
Transactions with the Institute, and an increasing number

* The President’s important address on this occasion, J u? 25th, 1895,
was delivered mainly extempore, being afterwards arranged and printed,
Submitted for final review and correction, September, 1897.

B
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of Universities, Colleges, Royal and Public Libraries in
various countries subscribe for its Transactions.

3. The Library of Reference needs special support in
order that it may be maintained in the efficient condition
necessary considering the important uses it has to serve.

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

President.
Sir George Gabriel Stokes, Bart., LL.D., So.D., F.R.8.

Pice-Presidents.

The Rt. Hon. Lord Halsbury, P.C., F.R.S., The Lord High Chancellor.
8ir H. Barkly, G.C.M.G., K.C.B., F.R.S.

Sir Joseph Fayrer, K.C.S,1., F.R.S,

W, Forsyth, Esq., Q.C., LL.D.

Alexander McArthur, Esq., J.P., D.L.

The Venerable Archdeacon Thornton, D.D,

W. H. Hudleston, Esq., M.A,, F.R.S., Past President of the Geological Socrety.

Trnaters.

D. Howard, Esq., D.L., F.C.S.
Rev. Preb. H. Wace, D,D.
W. N, West, Esq., F.R.G.8., F.R.Hist.Soc.

Ron. Aubitors—JT. Allen, Esq.; Colonel T. A. Le Mesurier.

Conncil.

Hon, Treas.—W. N. Wert, Esq. F.R.G.S., F.R.Hist.5.
Fon. Sec,—Capt. F. W, H. Petrie, F.G.8., &c.

*E. J. Morshead, Esq., H.M.C.S. (For. Cor.) *Rev. Preb. H, Wace, D.D.
William Vanner, Esq., F.R.M.S. Rev. J. J. Lias, M.A.

8. D. Waddy, Esq., Q.C. *Gen, G. S. Hallowes (Cor. Sec.).
Rev. J. H. Rigg, D.D. Rev. A. I. McCaul, M.A.

H. Cadman Jones, Esq., M.A. Capt. Creak, R.N., F.R.S,, &e¢.
Rev. W. Arthur, Rev. F. A. Walker, D.D., F.L.S.
Rev. J. Angus, M.A., D.D. T. Chaplin, Esq., M.D.

J. Bateman, Esq., F.R.S., F.L.S. Admiral H. D, dmnt, C.B.

*D. Howard, Esq., D.L., F.C.8. Rev. Canon Girdlestone, M.A.
Professor H. A. Nicholson, M.D., F.R.S.E. Professor E. Hull, LL.D., F.R.S,
The Bishop of Wakefleld. T. G. Pinches, Esq. (Brit, Mus.)
Rev. F. W. Tremlett, D.C.L. The Ven. Archdeacon Sinclair, M.A.
Surg.-Gen. C. A. Gordon, M.D,, C.B., Q. H.P. Dr. Gerard Smith, M.R.C.S8.E.
His Excellency Dr. R, H. Gunning, F.R.8.E.

* Bz officio.

5. The Council regrets to announce the decease of the
following supporters of the Institute :—

J. K. Barton, Esq., M.D., F.R.CS.I, 4.; Arthur Brown, Esq., X.;
R. H. Bromby, Esq., L.4. ; Sir George Buchanan, M.D., F.R.S. (#ember
of Council); M.-General the Rt. Hon. Sir J. C. Cowell, R.E., K.C.B,, P.C.,
A.; C. M, Cresson, Esq., M.D., 4. ; Professor J. D. Dana, F.R.S., H.C.X. ;
the Rev. Frank P. Du Sautoy, B.D., 4.; the Rev. E. W. Fenwick, M.A.,
A.; the Rev. W. R. Fletcher, M.A., A.; Bisset Hawkins, Esq., M.D.
F.R.S., a Vice-Patron and Member of Council; the Rev. Canon C. A.
Heurtley, D.D., Margaret Professor of Divinity at Oxford University, 4. ;
the Rev. Canon E. Hoare, M.A.,, 4.; Mrs. F. J. Hughes, M.; the
Honourable John Jay, 4. ; the Very Reverend Deani'H. B. Macartney,
D.D., M. ; the Rev. Principal O. McCutcheon, D.D., 4. ; the Rev. James
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MacGregor, D.D., A. ; Admiral H. B, Phillimore, C.B., RN., ¥.; P. W,
Reinmuth, Esq., H.C.M.; the Very Reverend Dean R. Payne Smith,
D.D., M. ; the Rev. Cassidy Travers, 4. ; the Rev. H. F. Wright,M.A, 4.
L. Life. M. Member. A. Associate,
6. The following is a statement of the changes which
have occuired :—

Life Annual
Members. Associates. Members. Associates.
" Numbers on June 20, 1894 ... 62 47 361 861
Deduct Deaths ... - — 1 7 12
» Retiremeuts, &c..... 6 25
— - —13 — 37
348 824
Changes ... . — 2 2 —4
350 820
Joined to June 30, 1895.... . — — 18 62
62 48 368 882
e — N ———
110 1240
. ~ —
Total ... .. 1350
Hon. Correspondents number 142. Total .... we 1492,
Finance.

7. The Treasurer’s Balance-sheet for the year ending
December 31, 1894, duly audited,* showing total receipts
£1,109 1s. 3d. ; expenditure £1,051 1s. 11d. ; leaving a balance
creditor of £57 1Ys. 4d., after the payment of all liabilities,
with the exception- of the printer’s bill for the last quarter
of the year. The amount invested in 2§ per Cent. Consols is
£1,365 18s. 9d.

8. The Council desires to urge the very great importance
of all subscriptions being remitted during the first half of
the year (Bye-law IIL, 3). Adherence to the rule on this
point would remove a difficulty in the management of the
Institute.  Forms for the payment of the subscriptions
through a banker are used by a large number, and may be
had at the office.

9. The arrears of subscriptions are as follows :—

1882, 1883. 1884. 1885. 1886, 1887, 1888, 1889. 1890.

Members .. 1 2 1 0 1 3 3 5 5
Associates ... 6 1 3 2 8 8 5 5 4

* Colonel T, A. Le Mesurier was elected additional auditor at the
Annual Meeting of 1894. 0
B
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Meetings.

10. It was mentioned last year that the Council was specially
desirous that, so far as possible, no Member or Associate
wishing to take a part in considering the subjects brought
before the Institute, should be prevented by distance from
so doing, and to this end arrangements were made whereby
all those interested in the various subjects brought forward—
but unable in consequence of distance to be present at the
meetings—might, by intimating their wish, recetve proof copies of
the papers to be read, and send in any comments they might
see fit, within three months; such comments being brought
before the Council with a view to being read at the Meetings,
and included in the discussion published after each paper in
the Journal. It will be remembered that in conseguence of
the small attendance of members at the 8 o’clock meetings;
the home members were canvassed, and five-sixths being in
favour of the meetings being held at half-past four, that hour
was fixed. A great increase in the number of members
attending has been the result, and the value of the dis-
cussions has been proportionately increased. :

HALF-PAST 4 O'CLOCK MEETINGS.

MoxpaY, DEcEMBER 3, 1894.-—“On Ancient Languages; being notes
upon the Geneva Orientalist Congress, with especial reference to.
the work of the Semitic Section.” By TurormHILUS G. PINcHES, Esq.,
Department of Egyptian and Assyrian Antiquities of the Brit.
Museum. ' )

MoxDAY, JANUARY 7, 1895.— Notes on Physical Geology, the origin of
earthquakes, &c.” A Lecture, by Professor LoBLEY, F.G.S.

Moxpay, JANUARY 21.—“On the Botany of Australia, Fossil and
Contemporary.” By the (late) Rev. Dr. WooLLs, F.R.S. (N.S.W.)

In considering this subject and its relation to the: botany of
India and other countries, further light has been thrown on the
migration of both flora and fauna. Baron Sir F. voN MUELLER
and other distinguished Botanists contributed largely to the dis-
cussion.

Moxpay, FeBrUARY 4—A Lecture by Dr. GERarRD SmitH, M.R.C.S.E,,
on Insect Anatomy (with notes in regard to the doctrine 'of
Evolution, &c.) The whole being illustrated by micro-photographs.

Moxpay, FEBRUARY 18.—On “The Evolution of the Natural and the
Artificial.” By ALFrED TayLor ScrorieLD, Esq., M.D.

. A popularly written and timely paper.

MonDaY, MaRcH 4.—“The Philosophy of Comte re-considered.” By J. W,

" Svater, F.CS,, F.ES. :

It was deemed desirable, considering the tendency of modern
thought, that this subject should be discussed.

Moxpay, Marcu 18.—%“The Worship and Traditions of the Aborigines of
the Islands of the Pacific Ocean.” By Dr. M. ExLLs. Univ. of Pacyfic.
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In this paper Dr. Eells has sought to gather the results of
the researches of all explorers and inquirers, and has shown that
in no case was a people found that did not possess some belief in a
Deity and practise some form of worship.

MoxpAY, APRIL 1.—Remarks—on Professor HuxLey's, F.R.S., Address
on the “ Past and the Present,” in, reference to the doctrine of Evolu-
tion—by Professors E. HuiL, LL.D., F.R.S,, J. CreLaxDp, F.R.S,,
Duxs, F.R.S.E., PargEr, Ph.D., Rev. G. F. WHipBoRNE, F.G.S., Mr,
J. W. Suater, F.E.8, F.CS., with a communication from Sir J. W,
Dawsox, F.R.S.

The tendency of the remarks was to show that all naturalists
admit that Evolution as a working hypothesis has, as yet, proved
insufficient to account for Man’s place in Nature ; and that even
Professor Huxley himself confessed to “mutual contradictions
and intrinsic weaknesses” in the Darwinian theory of natural
selection.

Moxpay, ApriL 8,—On “Theosophy.” By the Rev. R. CoLLing, M. A,

This erroneous system, first propagated in India, having spread
of late, both at home and abroad, and especially among the less
educated, it was felt desirable that the system should be analysed.

Monpay, May 6.—1. “The Physical Characters and Affinities of the
Guanches or Extinct People of the Canary Islands,” illustrated by
specimens in the Peter Redpath Museum of McGill University. By
Sir J, WiLLiam Dawson, CM.G., F.R.S.

2. “On the supposed Missing Link.” By Professor Hurr, LL.D.,
F.R.S,

In dealing with the latter subject it was shown that all known
scientific evidence demonstrated that in no case had a so-called
missing link proved to be other than a human being with a lesser
developed brain than usual.

MoNpaY, May 20.—“The Changes in the Mediterranean which have led
to a community of some forms of life in the African Rivers and the
Jordanic Basin.,” By Professor E. HoLL, LL.D., F.R.S.

MoNDAY, JUNE 17.— The crossing of the Red Sea,” being light obtained
on this subject during a Government survey in Egypt lately carried
out, by M.-General A. B. TuLroch, R.Ey C.B,, CME

Also, communications throwing light on ancient trade routes
between the East and West of Asia by land and sea.

TrURSDAY, JULY 25.—7The Annual Address. “On the Perception of

Light.” By the President, Sir Georee G. Sroxes, Bart, F.R.S.
(By kind permission at the House of the Society of Arts.)

Publications.

11. The twenty-eighth volume of Transactions is now in
course of publication. .
~ From time to time the Members of the Institute and others
have expressed their high sense of the value of the Trans-
actions of the Institute, inasmuch as they contained not the
opinions of any one person only, but of many, resident in various

and even distant parts of the world. That a system like this

carried on by a competent body or Society gives a value to



6 ANNUAL MEETING.

the treatment of the several subjects beyond that which any
individual author could give is evident.

The Special Fund.
12. The Special Fund is used :

I. To extend the Library of Reference, the composition of
which is of great importance.

IL. To print and organise the publication of the People’s
Edition at home and abroad.

13. The People’s Edition consists of twelve papers—written by
men of eminence in such a style that they may be comprehended
by all—reprinted from the Journal of Transactions. The Edition
was started by some members in the year 1873, and first attracted
attention in other quarters to the impertance and need of works of
the kind. The papers in this edition are often accompanied by
the objections and criticisms urged in discussing the subjects, many
home and foreign correspondents having urged the value of includ-
ing these. The papers are published in neat covers, and are sold
at a nominal price (sixpence). Single ccpies are supplied grafui-
tously or at cost price to all individual lecturers against infi-
delity applying, including those of the London City Mission, the .
Christian BEvidence Society, and similar bodies at home and abroad.

14. The acknowledged importance of the objects for which the
Special Fund is used is such as to commend it to wide support.

ON THE USES MADE OF THE INSTITUTE BY SOME OF ITS
MENBERS.

Many members have found that their connection with the
Institute has proved more than a mere personal advantage
to themselves. Theyhave realised that the Institute meetsa
need felt both at home and abroad, especially in our Colonies
and India, where imperfect appreciation of the actual results
of philosophic and scientific inquiry has led many of the less
informed. to credit such statements as that “Science and
Philosophy are alike opposed to Revelation,” or that «the
progress of Science has given a death blow to all belief in
the truth of the Bible”—misapprehensions which in some cases
haveled even to systems of Egucation divorced from Religion.

A few of the many instances in which members find the
Institute of use may be cited :—

Many Home and Colonial members have used the papers
in the Journal as lectures, or to lecture from, in their respec-:
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tive localities, or have corresponded with the Institute as to the
preparation of such lectures—have published translations of
its proceedings—or have urged Local Associations and Publie
Libraries to subscribe for the Journal.

The extensive home and foreign correspondence is of much
importance, and refers to subjects of the most varied and
diverse kinds connected with the Institute’s work. A few
- instances may be given.

From India the Institute was officially urged to place
a copy of its paper on Buddhism with the discussion
thereon, in the hand of every clergyman in the East.

From Persia has come a request for a large supply of
the discussion on Islim.

An Indian member sent a set of the Institute’s
volumes to the “ Anjuman Punjab,” of which he was
President, in order that the subjects useful to India
might be translated into the five leading dialects.

A distinguished member of Council recently reported
that a frieud, on returning from a tour of inspection in
India, had informed him that he often met educated
natives of India who knew of the Institute and its
proceedings.

Another member in India wrote at the end of last
year describing the steps taken to place the Journal in
the local library attended by intelligent natives who
were acquainted with English, adding ¢“Such floods of
infidel literature are poured into this country that such
subjects as ‘Human %esponsibility,’ ‘The Reality of the
Selt,” and others, are particularly valuable.”

At Bagagem, South America, a member, head of a
mission, established a Portuguese paper, which regularly
made translations from the Journal, and had a weekly
circulation of 5,000 copies.

Similar work is going on in other countries.

It will be remembered that the late Emperor of Brazil
accepted all the Institute’s Journals with a view to the
translation of portions for the benefit of his subjects,
and a letter dated May 27, 1895, from a member of the
Institute who is the talented native king of an African
state says, “ The Transactions’sent are just the kind of
books I need.” :

Thus it will be seen how many are the uses made of
the valuable work done by the Institute, ¢ work ” which—as
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a leading member has well expressed it—is “done for the
best of causes,” and is due to the voluntary efforts of many,
and the support and encouragement of all the members.

Conclusion.

The importance of the work done by the Institute has been
the cause of itsreceiving loyal support from its members in
all lands. They realise that the spirit which makes such
men as the President—Sir G. Stokes, the Lord High Chan-
cellor (Lord Halsbury), Lord Kelvin, and other leaders of
thought, and the members of Council, etc., combine in de-
voting their time voluntarily to superintending the Insti-
tute’s work, is a spirit which deserves support, the object
being, in the words of the Institute’s motto, «“.Ad Majorem
Der Gloriam.” '

Signed on behalf of the Council,
. G. G. STOKES, President.

TeE SPECIAL FUND, p. 6.

' His Excellency R. H. Gunning, F.R.S.E., F.R.C.S., B. Hawkins,
Esq., F.R.S,, and others, sent contributions to this important fund
during the year.
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Sir Hexry Barkiy, G.C.M.G., K.C.B., F.R.8.—Mr. President,
my lords, ladies and gentlemen, in moving the adoption of the
report which has just been read to you by the Hon. Secretary, I
shall not detain you long, for doubtless all desire to hear that
Address which our President has been kind enough to promise for
this occasion. You have heard from the report the satisfactory
_progress that has been made during the past year. Now, we all
know that this could not have been effected, and that the work
of the Institute could not have gone on satisfactorily, without
the constant exertions of the members of the Council and of our
indefatigable Hon. Secretary—(cheers)—and I am sure you will
support the resolution which I now move: * That the report be
received and the thanks of the Members and Associates presented
to the Council, Honorary Officers, and Auditors for their efficient
conduct of the business of the Victoria Institute during the past
year.”

Surgeon-General C. A, Gorbon, C.B,, M.D. (now Sir C. A.
Gordon, K.C.B.)—I have much pleasure in seconding this Reso-
Iution. It must be a source of no little gratification to all who
take an interest in this Institute to hear, from the report, that
the sphere of our operations has much extended during the past
year.

The resolution was carried unanimously.

Professor 'E. Hurt, LL.D., F.R.8.—I have very great pleasure
in returning you the thanks of the Council for the resolution that
has been so kindly accorded. The Council value the privilege of
carrying on the very varied and important work of this Institute.
It is, as yon will note from the report, a work requiring special
care. 1t includes the association of earnest cultured minds in the
investigation of questions of importance, the right nse of the
results, and in encouraging the wide circulation of the records
of those results as contained in the Journal, some instances of
which are noted in pages 6 and 7 of the important report.

The President then delivered the following “ Address’ :—



THE PERCEPTION OF LIGHT.

THE Report that has just been read shows that the Institute
fully maintains the position it occupied at our last Anni-
versary Meeting—might I not even say that it indicates
a general and increasing interest? The utility of the
Institute depends, in my opinion, very largely on the
maintenance of an impartial, truth-loving spint in the in-
vestigation of questions on which the conclusions to which
we appear to be led by observation and experiment, and
those which seem to us to be inferences from what we
believe to have been communicated to man in a wholly
different manner, are both involved.

I regret that the Anniversary Meeting of the Victoria
Institute had to be postponed this year to a date later than
usual, which I fear may be less convenient to some of our
Members, because unforeseen circumstances prevented us
from having an important paper which we had intended to
bring forward at the Anniversary. In default of that
paper, I propose to invite your attention for a short time
to a subject of great interest, though I am sorry to say it
lies in great measure outside the line of my own re-
searches.

At a former Anmiversary I brought before the Members
of the Institute the subject of the Luminiferous Ether. It
is one of great and growing interest. I mentioned on that
occasion how discoveries of very recent date have led us to
attribute continually increasing importance, and a widening
range of function, to that medium—substance can I call
it?—the existence of which was originally assumed as a
hypothesis in order to account for the phenomena of light.
1t is in connection with this last aspect that it relates to
what I propose to bring before you to-day.

The wonderful sense of sight, which, to use an expression
of Sir John Herschel’s, confers upon us to some extent the
character of ubiquity, requires two things: in the first place,
some means by which those distant bodies which we see are
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able to affect our own neighbourhood; in the second place,
gome provision in our own bodies for receiving that in-
Jl‘.)lupnce, and transmitting some sensation to the conscious
eing.

In my former address I considered the first of these two
subjects; to-day I mean to confine myself to the second.
This second, even by itself is, however, far too wide for a
single address; selection of some kind is imperatively
demanded. Moreover, there are some parts which are
accurately known, and may even be made the object of
mathematical calculation, while there are others which not
merely lie beyond our existing knowledge, but beyond any
that we can hope to attain to, at least in this life. Wonder-
ful as is the construction of the eye in all its parts, so far as
relates to the formation of images on the retina it acts
simply like an optical instrument, like a telescope or micro-
scope, or more correctly like the objective of such an instru-
ment, and we may apply our mathematics to tracing the
course of the rays through it. On the other hand, even if
we knew accurately, which we do not, the nature of the
effect which the external agent produces on the ultimate
structure of our bodies, there would still remain, shrouded
in impenetrable mystery, the nature of the process by which
some change in the bodily organism causes a sensation to
the conscious being.

Between these two extremes lies a region which has been
to some extent explored, and in which a gradual and per-
haps at last a very substantial increase to our existing
scientific knowledge may be looked upon as probable. The
investigation of this region possesses the keen interest
which belongs to the discovery of new truths, and the
addition thereby made to the stock of human knowledge.
It is to this borderland lying between the well known and
the unknown, and to certain parts of the structure of the
eye having relation to it, that I would for a short time direct
your attention to-day. '

As T have already intimated, I propose to pass by en-
tirely the functions of the eye acting as a simple optical
instrument in forming images on the retina. The explana-
tion of that may be found in all the ordinary text books, and
I will not weary you by repeating whatis there to be found,
and which is generally familiarly known.

The phenomena of vision show that distinctness of vision
is dependent somehow or other in the first instance on the
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formation of distinct images of external objects on the retina.
In that formation, as I have said, the transparent portion of
the eye, the cornea, the aqueous humour, the crystalline lens
and vitreous humour, plays the part of a lens in an optical
instrument. I have said the “formation of the images on
the retina”; but the retina is not a mere swface, it has a
certain amount of thickness, although it is, on the whols,
very thin. We may further enquire on what part of the
retina, considered at different depths from the place where
it first commences, on which of the various layers into
which histologists have divided it, is it that we have reason
to think that light first acts on the organism of our bodies in
such a manner as ultimately to give us the sensation of
vision ?

I have said that the retina, as a whole, though very thin,
is not a mere surface. If we go from the centre of the eye-
ball outwards, i.e., towards the back of the body, we have
first a plexus of very fine nerve-fibres which run along the
front of the retina, and ultimately unite in the optic nerve,
which runs into the brain. We have also minute blood-
vesgels, which are essential, apparently, for the growth
from its original state, and for the nutrition of the eye-ball,
and for the carrying on of the process for which it was
designed, viz., that of enabling us to see. Then we have
several layers of pulpy transparent substances which have
been called ganglions, nuclei and molecules, mixed with
very fine fibres. Some of these are nerve-fibres, others are
believed by anatomists to have relation to the fixing of the
various parts of the structure to one another, so that they
shall not fall to pieces in the rapid motions of the person
using the eye.

Outside all, at the back surface of the retina, there is what
is calied the choroid coat; but between that and the coats
I have spoken of is a very remarkable structure which I
shall have to say more about. It is called the dacillary
layer. In this part of the retina we have a vast number of’
elongated bodies placed closely, side by side. In the human
eye, and in the eyes of most animals, they are of two shapes.
and have been called accordingly rods and cones. The rods,
a8 the name implies, are cylindrical, and the cones are
tapering and are somewhat of the shape of slender peg tops,
the sharp side being turned inward}; as regards the way
you look, so that the light, in coming from the outside, first
meets the bases of the peg tops, and then goes on towards
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the point. About the point of these rods and cones, just
close to the choroid coat, is a layer of pigment cells which
absorb the greater part of the light falling upon them. The
rods and cones are transparent, and allow the light to pass
through them, passing lengthways. I said the extremities
reached to the Igyer of pigment cells forming a black lining
immediately inside the choroid coat. That is true of the
rods, but the cones do not reach quite so far, 7.c, when the
eye is in a state of repose, as in darkness; but under the
stimulus of light these pigment cells come down, i.c., forward,
in the direction in which you look, so as to reach the tops ot
the cones as well as of the rods. I have said that these
elements (remember, please, that they point radially in the
direction in which you are looking and lie side by side) are
exceedingly numerous. When they are looked on lengthways
from the back of the eye when the pigment is removed, they
form a sort of mosaic. You may imagine the general
structure of them by thinking of the head of the common
sun-flower in seed. They are arranged side by side some-
thing like the seeds of the sun-flower; but they lie so close
that the distance between the neighbouring rods or cones,
as the case may be is only about (it varies somewhat from
one part of the eye to another) #sth part of a millimetre
or say about g4'55th part of an inch. So numerous are they
that a square with sides the tenth of an inch would cover
nearly half a million of them.

Now something more about these rods and cones. They
are found to be composed of two members or limbs, an inner
(nearer the centre of the eye-ball) and an outer. The inner is
a transparent-looking body, very much like the other bodies
in the neighbourhood. The outer is transparent too; but it
is found to be highly refractive. It is longer in the rods than
in the cones. Tbe outer segment of the cones may be repre-
sented to the mind’s eye by thinking of the metallic point of
a peg top. These outer limbs are in both cases readily
detached (when the eye is dissected) from theinner, and they
separate after a little into lamine lying one on the top of the
other, perpendicular to the axis of the rod or cone. At the
outer end they do not appear to have any continuation, the
structure stops. At the muer end (corresponding in the case
of the cones with the bulbs of the peg tops) there come
nerve fibres from each of them. These pass through the
various layers that I have spoken of; and although the
course of them has not actually been traced the whole
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way, on account of the difficulty of examination of this
pulpy structure, it is pretty certain that they join on
to those nerve-fibres which line the front surface of the
retina, and so pass on, through the optic nerve, to the
brain. When I say “pass on” I mean of course as you
trace them along; there is no motion in the case. This1s a
very remarkable structure. Has it any object? What is its
object? Now we know by experience that if we have a
single point of light exposed to us, the impression is that of
a single point of light in the field of view. If there be two
such points we have the impression of two luminous points
occupying different positions in the field of view. Now two
such points may be very close to one another, and yet we still
see them as two. It is found that the limit of closeness,
beyond which we are unable to distinguish two objects as two,
is such that a line drawn between them subtends at the eye
an angle of about one minute, or an angle of about 4%;th part
of that subtended by the diameter of the moon. Yet although
they exist as close as that, the impression of the two
is distinct, and we might have a number of points, each
giving a distinct impression. It appears, therefore, that
for the purpose of vision it is necessary that stimulations
coming from a vast number of independent points, having
different bearings from the eye, should somehow or other,
give rise to distinct impressions.

Now if by calculation we trace inwards, to the retina, the
course of the axes of two peucils coming respectively from
two distant points not far from the centre of the field, it is
found that those axes intersect, not exactly in the centre of
the eye-ball, but in a point (called the optical centre) a
little 1n front of it, the position of which we can calculate;
and the place of either image may be found by joining the
external point with the optical centre, and producing the
Jjoining line to meet the retina. It is an easy matter now to
calculate the distance on the retina of the images of two
external points which subtend at the eye a known angle; and
it is found that when the external points are so close as only
just to be seen as two, the distance of the two images 1s
about the t#sth of a millimetre, just about the distance
apart of the cones and rods from one another, lying so closely
as I have explained they do. Here, then, it would appear,
in this remarkable layer of the retina, we have a provision
enabling us to have distinct sensation of a vast number of
distinct pointsin the field ot view ; and consequently we have
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reason to suppose that the effect of light, whatever it be, on
one of these elements (be it cone or be it rod) gives rise to
the sensation of a point; and that the position of that point
in the field of view depends upon the position of the element
of the bacillary layer which has been affected by the light
coming from the point. Moreover in the nerve-fibres which
come from the anterior ends of the rods and cones we appear
to have a provision for communicating, through the optic
nerve, to the brain, the influence, or an indication of the
influence, which light exerts on one of these elements.

Now I have mentioned one argument for believing that
this remarkable bacillary layer is that in which li%ht, which
previously merely passed through the eye as it would through
an optical instrument, acts in some manner on the organism so
as to give rise to stimulation of the nerves which convey to us
the sensation of vision. The argument, so far, is a sort of @
priori one, but it has been remarkably confirmed by an
experiment of H. Miiller'’s, made by means of Purkinje's
figures. :

When in a room which is not quite dark we look with one
eye towards a moderately illuminated wall with uniform
surface, and holding a candle to one side of the eye move it
up and down, there is seen in the field of view_a figure
branching like sea weed. This is the shadow of the blood
vessels of the retina. That the candle requires to be moved
in order to show the figure, is explained by the consideration
that the shadow is not black, but only darker than its
neighbourhood, and when the light is steady the exhaustion
of the eye for that part of the field which lies beside the
shadow tends to equalise the apparent illumination of the
parts in and out of shadow; whereas when the candle is
moved the shadow falls on a new place which had been in
full light and therefore partially exhausted, and the previous
exhaustion and the new partial interception of light falling
on that place contribute to make the shadow sensible. ‘

The existence of a shadow shows already that the
percipient layer of the retina must lie behind the. blood
vessels. But we may go a step further. By suitable
methods of illumination we may cause two spots on the
surface of the eye-ball, whose positions can be determined
from the circumstances of the experiment, to be alternately
virtually the sources of the light which casts the shadow,
and the places in the field of view of the shadows of the
same vessel in the two positions of the illuminating source
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can be marked, It is then only a question of similar
triangles to determine how far behind the blood vessels lies
the percipient layer, and the distance thus calculated is
found to agree, within the limits of errors of observation,
‘with the distance of the bacillary layer as determined by
microscopic examination of a dissected eye.

I have said as you go backward from the centre of the eye-
.ball, you have, in front of the rest of the retina, a plexus, as
it is called, of nerve-fibres lying side by side, something like
the threads in a skein of silk, but gradually leading onwards
to the optic nerve. Light passes across these, but it does not
-excite the nerves in passing through them. The nerves are
transparent, and the light produces no effect upon them
directly. If it did, your whole field of view would be con-
fused, because it is known that when a nerve is excited the
sensation is referred to a particular part no matter where the
nerve may be affected. Suppose you could isolate, say in the
thigh, a particular nerve leading to the great toe, and pinch
it without hurting its neighbours, you would feel the pinch
not where the nerve is pinched, but in the great toe. So,
here, if these nerve-fibres were excited by the passage of
light through them, then the sensation corresponding to the
excitement of a particular nerve-fibre, which would be that
of a definite point in the field of view, would be excited by
an external luminous point lying anywhere in the curve in
which the surface generated by a straight line passing
through the optical centre and intersecting the fibre in
question would cut what we may call the celestial sphere,
and the correspondence between the subjective points in the
field of view and objective external points would be lost.
And the fact that the visual nerves are not affected by light
which passes across them is further shown by the well-known
experiment of the blind spot, where the optic axis passes out
of the eye-ball, not in the axis of vision but to one side.
towards the nose, so that an object whose image falls on the
blind spot of one eye is seen by meaps of the other.

But now comes a question, and heré we. enter on uncertain
and debated ground—How is it that the nerves are stimu-
lated by the light at all?

We have reason to believe that these rods and cones form
the means by which the light, acting on them, causes the
stimulation of the nerve. AsI have said they consist of two
elements, an inner and outer; the outer from the centre of
the eye, i.c, the inner as regards the body, being of that

c
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remarkable structure which I have described. It has been
questioned which of these two elements it is that you are to
regard as the percipient organ. I do not know that physio-
logists have decided that question. I have looked into a
Eaper of Max Schultze’s—in fact I have it on the table—and

e inclines to the opinion that it is the outer element. Now
is there anything in the outer element which can conceiv-
ably form a means of stimulation of the nerve, when that
element is acted on by light?

I have spoken of the way in which it is composed of
lamina which come to pieces when dissected, after a certain
amount of maceration. I do not know whether it may not
be rash to say what I am about to say, because I do not
know that physiologists have suggested it—it is merely an
idea which occurred to myself, so you must take it for
what it is worth. I was reading an account of the electric
organ of electrical fishes, such as the torpedo. It is a very
remarkable organ, occupying a considerable space in these
fishes. It has a columnar structure, and the column again
consists of laminse placed one over the other. It has a
structure which may roughly be compared to that of the -
basaltic columns in the Giant’s Causeway, only here you
must think of laminee as more numerous and not having that
curved surface which my friend Professor Hull is familiar
with in the Giant’s Causeway. Now nobody questions that
somehow or other this is an organ by means of which these
fishes are enabled to give a shock, and the idea, of course,
is suggested, arec not these laminse like the plates of a
battery? Is not one of these columns, roughly speaking,
something like a galvanic battery? But how the battery is
charged and discharged we do not know. In this case it
depends, no doubt, on the will of the animal as to what he
does, and nobody knows how he brings that about.

Now it strikes me that there is a remarkable apparent
analogy between the outer member of the rods and cones,
and these columns in electrical fishes. This gives rise to the
suspicion that possibly these outer members may act the
part of a microscopic battery, being charged somehow or
other. But how are they to be charged? Well, before I go
on to enter into any speculation on that I may mention that
some years ago Professor Dewar and Mr. McKendrick made
some remarkable experiments, the results of which are given
in a paper published in the Transactions of the Royal Society
of Edinburgh. When an eye is dissected out, and the
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cornea is connected through a wire with non-polarising
electrodes to the middle of the section of the optic nerve,
the wire being led through a delicate galvanometer, it is
found that there is a certain amount of electric current

assing. Now it was found that when the eye (having been
1 darkness) was allowed to have light shining upon it, there
was a change in this current, and a change again when the
light was cut off. It is true that the total change was only
a small fraction of the whole ; but still that there should be
any change at all produced by the action of light is a remark-
able thing. It looks very much as if the stimulation of the
nerve had something or other to do with the production ot
electric currents; but those, if they are produced, we must
suppose to be produced in some way by the action of light.
How may we imagine light to act so as to produce them?
It has been discovered that in the layer of pigment cells in
the retina there is a substance, called visual purple, of a
purple colour, which is acted on by light, and is made first
yellow and then nearly colourless. We have thus a substance
that is capable of being acted upon by light, as very many
substances are. 1 do not say that it is by any means proved
that that is the substance, or even that there is any substance,
which is acted upon by light in the way demanded; yet it
seems very probable that the change produced by the
action of light, whether it be on visual purple, or some
other substance associated with it, may give rise to something
which may, so to speak, charge this microscopic battery and
stimulate the nerve-fibre which is attached to it. We know
the rate of the vibrations of light of various kinds; and the
rapidity of vibrations is so enormous, ranging about 400
millions of millions of vibrations in a second, that we can
hardly imagine that the organism of our bodies is calculated
to be set 1 vibration in a corresponding period. In that
respect the sense of sight differs notably from the sense of
hearing. In hearing the tympanum of the ear is thrown
into -vibration, and the vibrations are not so enormous in
number in such a time as one second but that the corres-
ponding nerves may actually be mechanically agitated, and
thereby in some way stimulated. We can hardly imagine
that the visual nerves are acted upon in this sort of way
directly by the luminous vibrations, but they may be
indirectly. Here, again, I may throw out a possible con-
jecture, though 1 am less disposed to receive it myself than
that which I have just mentioned. We know there are

¢ 2
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substances which when acted upon by light continue to shine
in the dark. In some cases the action ceases almost instantly
after the exciting light is cut off, for instance a solution of
the salts of quinine, where the rapidity of cessation of the
effect is amply sufficient to tally with the rapidity of
cessation of visual sensation when light is cut off.

There are various other matters connected with the
perception of light which are of great importance to our well
being and to our enjoyment which I have not ventured to
touch upon at all. It would take a great deal too long to
go into two which I will only just mention. One is
the provision in the two eyes, and in the muscles which
move them, which enables us to obtair single vision not-
withstanding that the two eyes are at work. Nothing is
easier than to obtain double vision in which the images seen
by means of two eyes occupy different positions in the
field of view. There are very remarkable contrivances for
bringing about singleness of vision in the habitual use of
both eyes.

Then, again, we do not see light merely as light, but we
see a great variety of colour. We can distinguish one light
from another light by its colour, and not by its intensity
only. It would take me a great deal too long to give you
any idea of what is known (which after all is not much)
as to the way in which that is effected.

I will conclude by calling your attention to the remarkable
structure which is called the bacillary layer, and to what is,
to my mind, the overwhelming evidence it affords of design
in construction—design in order to bring about a pre-deter-
mined end. But when I say that, I do not mean at all to
deny that there may be, and 1n all probability doubtless are,
what we are in the habit of regarding as secondary causes
leading up to this final end. Let me take Paley’s old illus-
tration of the watch. If a person who had never heard of a
time-picce were to pick up a watch or other time-piece, and
were to notice the way the hands went round and measured
time, he would naturally be led to suppose that there was
design in the thing, and that it was constructed to mark
time, though he might have no notion how that was
brought about. But suppose he opened the time-piece, he
would see a lot of wheels and so forth, and the motion of the
hands which he had noticed in the first instance would be the
inevitable result of the motion of the wheels actuated by the
main-spring in the first instance; and he might notice the



THE PERCEPTION OF LIGHT. 21

balance wheel, or the pendulum, as the case might be, regulat-
ing the motion so that the motion of the hands should be the
roper measure of the time elapsing. -But supposing he had
found that out, that would not lead him to imagine there was
less design in the thing than when he first picked it up. On
the contrary I think his idea that there was design about it
would be only the more strengthened. And so as regards
-the eye. We have in the first place the marvellous sense of
gight itself, answering I may say to the turning round of
the hands of the watch, then when we go a little deeper, and
find those most remarkable structures apparently designed
to bring about distinct vision, though we are veryimperfectly
able to see how it is brought about, certainly our idea ot
design is not thereby weakened, but it seems to me it is
much strengthened. Supposing we could go a step further,
and find out how the formation of these various rods and
cones was brought about by vessels involving the growth and
nutrition of the organs, 1 do not see how that would
weaken our sense of design at all, but it might strengthen it
rather than otherwise.

But I fear, my lords, ladies, and gentlemen, that I have
already detained you too long. The subject isso large that 1
might speak on it at far greater length than I already have.
(Applause.)

The Right Honourable Lord Harssury (Lord High Chancellor).
—Ladies and gentlemen, I have to discharge a very pleasant duty.
No one present could have listened to the very interesting Address
which we have just heard without being thankful ; and, speaking
for myself, I should have liked to have heard more of it. One of
the first impressions given to us must be, I think, that we are,
indeed, “fearfully and wonderfully made’; and the inference
drawn by Sir Gabriel Stokes is, I think, one that everybody will
draw for themselves from his mere statement of facts; not only
that it is design, but design that can only be directed to human
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creatures, to adapt them to the kind of life that their Creator
intended them to pass.

I could not help feeling also, when the Address was being
delivered, somewhat of the sensations which I believe are attri-
buted to every medical student when le begins to study his
subjects. He is supposed to undergo the sensations of every
disease he reads of, and T began to have the horrid semsation
that I should like to feel my eye and know what was going on
there—(laughter),—but that is one of those things that one has to
overcome !

Further, I should have liked to have heard more on the subject
of Colour. It is a subject that possesses a great deal of interest for
us all; for when we remember that our life very often depends,
when we travel by railway, on the power of the perception of
colour, and indeed when we travel in the great vessels that
traverse the ocean, viz.: whether it is the red or the green light
of the port or starboard bow that is exhibited ? For very often
confusion in that respect leads to the occurrence of those ghastly
collisions which make us tremble when we hear of them. I
confess I should have heard with great interest some reference
to colour vision or colour blindness. But I hope on a future
occasion we may hear more about it.

At present I have to express (and I am sure you will all join
with me) our very hearty thanks to Sir Gabriel Stokes for the
very interesting Address that he has been good enough to give us
—(applause) ; also to those authors who have read papers during
the past session. '

Rev. Professor A. H. Sayce, D.D.—1I have very great pleasure
in seconding this resolution. There are two reasons that make
me doubt whether I am a fit person to whom this responsible
office should be assigned. On the one hand, owing to my absence
in another portion of the world during a great part of the year, 1
have not had the pleasure of hearing the papers read before the
Institute, and have had to be content, therefore, with reading
them; and, on the other hand, though I am a University Professor,
I am unacquainted with physical science. Last summer I had the
pleasure of hearing the Address delivered by Lord Salisbury
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before the British Association, and I gathered from it, as I think
all must have gathered to-day from our President, that the ablest
and most” profound disciples of modern science have come to the
conclusions or principles which this Institute has endeavoured to
maintain.

In the beginning of the present century scientific discovery,
more especially in its practical application to life, made its
followers believe that it was able to grasp all knowledge—that
nothing was impossible for it—that it was destined to solve the
problems not only of the Material, but also of the Spiritual
world. With the close of the century have come wiser ideas.
We have begun to realise and learn that after all Science can-
not go beyond that middle region,—which the President has told
us of, which lies between the known and the unknown. Beyond
that there is still, and must always be, impenetrable darkness—
darkness like that beyond the furthest point of space to which we
can trace light.

The resolution was passed nem. con.

The PreSIDENT.—My lords, ladies and gentlemen, I feel grateful
to you for the kind way in which you have expressed your appre-
ciation of my humble services to the Institute. I regret that
daring the last year my attendances were not so numerous as I
should have wished, but yon must please remember that I live—
not so very far, but still some way—from London, and I have als.
duties in the place where I live, connected with my Professorship.

I have to apologise to you for this Address, and I confess I feel
that T ought to have written it beforehand. However, you will, T
hope, kindly excuse the imperfections in it. I believe our short-
hand writer is present, and has taken it down, so that it will be in
the hands of all of the members, even though I did not write ont
beyond the first few pages. (Cheers.)
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ORDINARY MEETING.*

THE PRESIDENT IN THE CHAIR.

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

Ass0cIATES :—Rev. Stuart H. Clark, B.A., London ; J. Trant Fischer,
Esq., Australia; Rev. L. W. Kip, D.D., China; Rev. I. W. Tapper,.
London.

A paper on “Theosophy ” was then read by the Rev. R. Collins, M. A.,
and a discussion ensued. (The publication of this paper has been delayed-
pending its completion.)

* 9th of 30th Session.
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THOMAS CHAPLIN, EsQ, M.D,, IN THE CHAIR.

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

MgeuMBERs :—Rev. W. A, Bird, F.R.M.S., Bahama Islands; Rev. J. H..
Enders, United States.

AssociaTEs :—M.-General C. G. Robinson, R.A., London ; Rev. N, J..
Warner, B.A., Ireland; Rev. C. J. Wood, B.A., S.T.B,, United.
States ; Courtney K. J. W. Tyndall, Esq., London ; Rev. D. R.
Breed, D.D., United States; R. B. Armour, Esq., United States ;.
GlrlM Weaver, Esq., United States ; Aquila Dodgson, Esq., York-
shire,

The following paper was then read by the author :—

ON SCIENTIFIC RESEARCH AND BIBLICAL
STUDY. By the Rrev. CanoN R. B. GIRDLESTONE,
M.A.

HERE is a rumour current among certain classes that
scientific men have dropped their belief in Christ, in
the Bible, and even in God. This, as stated broadly, is not
true ; though doubtless there may be some slight ground for
the assertion. The Bible contains at first sight some things
which run counter to the principles on which modern natural
science acts, and persons who do not profess to be scientific,
but who have watched with interest the researches of the
last fifty years, have had their faith sorely tried, and have
seen the need of reconsidering their attitude towards the
Bible from time to time.t
On the whole, however, the tendency of things seems
hopeful rather than otherwise, and I propose to enumerate
the points in which there has been an approximation
between scientific research and biblical study, and to

* 1st of 1896 Session. Discussion finally arranged 1897.
+ See note, page 42.
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indicate certain desiderata which must be supplied before
complete harmony is established.

I take the word science in a large sense. I include all
investigations of the natural world, and I do not exclude
the phenomena of human nature, the higher as well as the
lower, the past as well as the present.

1. The scientific man by no means ignores the Bible. He
recognises that it is a factor not to be overlooked, and its
utterances are considered with a certain respect.

Few would deny that the facts recorded in its pages have
been a stimulus to research during the past few centnries.

Whereas a large proportion of the Bible was a terra incog-
nita to the historian of the past, it is so no longer. Not only
have the books of the New Testament been pushed back on
strictly historic and literary grounds to the century whence
they professedly spring, so that their contents may no longer
be regarded as mythical; but also the facts recorded in the
Old Testament are taking their places among the materials
which the historian of antiquity must digest and reckon
with. The historic framework of the Old Testament, so far as
it is not purely internal, is established in the main as his-
torical, though not yet confirmed in all its details. Egypt
and the East are rapidly yielding up their secrets, archeeo-
logy and linguistic lore are contributing their testimony,
and with rare exceptions, if any, it is confirmatory of the
genuineness and antiquity of the biblical narrative.

2. The scientific man is increasingly conscious of the
limitation of his powers and functions.

Every addition to the known opens a new vista into the
unknown. Specialisation is the order of the day. Physical
science isitself only a specialised branch of universal science.

Many things are given up which were the delight of old
times. Men no longer hunt for the philosopher’s stone, for
the secret of renewal of yoath, for a method of attaining
Ferpetual motion. The investigator of nature has ceased to
ook for Power, and is content with Process; he does not peer
into a gland with his microscope in the hope of finding the
ego there. Intent on the secret of the origin of life, he has
given up—or seems to be on the point of giving up—the
1dea that the living proceeds from the non-living without the
intervention of preceding life.

3. The scientific man no longer stumbles at some of the
old difficulties which have called cut the ingenuity of so
many ‘ reconcilers.”
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He no longer measures human history by untold myriads
of years, for the physicist steps in and forbids it. The
longevity of primeeval man is not now scouted as an utter
impossibility, thanks to the investigations of the anthropo-
logist. The story of the Flood is to him a matter of serious
study, as the debate on Prof. Prestwich’s interesting paper
read before the Institute has shown. The student of com-
parative philology is prepared to detect in the simple story
of Babel some strange intervention which may account for
what is otherwise unaccountable—the remarkable diver-
gence of human languages viewed in connection with the
unity of the race. The crossing of the Red Sea has been
recently discussed by this Society, and was regarded as a
fact, not as a fiction. I would also call attention to the
correspondence now going on in the pages of the Palestine
Lzploration Quarterly on the stoppage of the Jordan when
Israel crossed.

The ancient biblical law of heredity has emerged as a
scientific discovery.

Parthenogenesis is a familiar topic to the naturalist, and
perhaps supplies an illustration of one of the most mysterious
tacts of Christianity, whilst another mystery—that which
concerns the Triune God—may at least be symbolised by the
presence of several sense centres in one organism in what
are usually regarded as among the most primitive kinds of
anmnated life.

4. The scientific man no longer regards his conclusions as
final. So many theories have been advanced and with-
drawn, so many that looked like solutions of difficulties
have proved unworthy of the task, so many that seemed to
account for phenomena have needed themselves to be
accounted for, that men of science have ceased to compare
their dicta to the laws of the Medes and Persians which
altered not.

Ideas and speculations when sufficiently tested are rightly

ut forth as discoveries or as working hypotheses leading
in the direction of finality though not in themselves final.
This might be easily illustrated from Whewell’s History of
the Inductive Sciences, or by modern speculations concerning
ether, or by the discovery of argon.

A theory which fits all the facts, e.g., gravitation, may
fairly be propounded as a law or rule, Ze., it is a technical or
mathematical formula which expresses the rule and measures
the facts, and which contains within itself the suggestion of
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finality, and of universality, but that is all. These laws are
demonstrated as true, or as being in harmony with the
universal truth of things, by tests and by discoveries made
on the strength of them. Sometimes the intangible can be
turned into the tangible, and so demonstrated, as in the case
of oxygen. If ether could be captured and condensed into
(say) argon, and if argon could be exhibited in a flame or a
sound, we should acknowledge these discoveries to have
received the topstone of demonstration.

I am inclined to inquire, in passing, whether evolution
has reached this stage.” Isit final? Isit alaw? orisitan
ad interim speculation, helpful and suggestive, and calcu-
lated to lead up to something which may have more of
finality about it? 1 venture to think that the latter is the
true view.

Accidental variations in animals of the same kind tend to
aid or hinder the struggle for life and to reproduce them-
selves in the next generation. To advance from this
suggestive speculation to the hypothesis that all sub-species,
all species, and all genera of the animal world might, imn the
course of untold ages, have sprung from one beginning,
—well, it would take a good deal of persuasion. To suggest
further that the same theory may be argued by analogy in
the case of the vegetable world, and that having got so far
we may safely take the next step and amalgamate these two
worlds into one, as being analogous in their course and
therefore identical in their beginning; this is a splendid
conception, and betrays a brilliant imagination, and provides
a wide scope for investigation. Ordinary people, however,
cannot but regret that a few experimental illustrations of
the automatic development not only of species but of genera
should not be forthcoming.

We all recognise the fact of gradation, though we cannot
all accept the theory of automatic evolution based on
accidental and inherited varieties. We may believe in an
ever advancing stream of life embodied at certain stages in
new species and even in new genera, but while some regard
the embodied types as lineal though modified descendants of
heterogeneous predecessors, others decline to do so without
more definite proof than is forthcoming at present.* I can
imagine a theory which would regard each type as a terminus

* See Professor Huxley’s paper in Nature, November, 1894.
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which has been from its first appearance what it is now,
while the stream of life which has led to it tends to
advaunce further to form new kinds. This may seem ideal,
far-fetched, and platonic, and I say no more about it. The
question of questions is, Whence comes the stream of life,
and the tendency to vary, to inherit, and to evolve or
develop? Is it from above? or from below ? or is it really
capable of being regarded from both standpoints ?

After all, evolution is no cause, it is only a formula
designed to express the processes of nature. It presupposes
creation, i.c., Intelligent, originative force; and the more
extensive, complicated, harmonious, and age-long these
processes of nature, so much the more do they indicate some
unity of method and design in the background, which call
for an eternal, overruling, designing—and therefore personal
—Cause, and which I am content to call, so far as science
is concerned, "AyvwoTos feds—a God whose nature cannot
be comprehended by the unaided intellect of man.

I have been showing that so far as I can see there is some
approximation between modern scientific ways of putting
things and the convictions which a biblical student holds
dear. Much, however, remains to be done, and I venture tc
call attention to some desiderata bearing on the subject
before us.

(1) There is a great deal of dogmatism on both sides,
especially among the lesser lights, I have heard it said that
young ladies rush in where professors fear to tread, and’
many things are ardently thrust forth on the “all or none
principle” by young enthusiasts on both sides, who thus
hinder rather than help the cause which they have at heart.
Verbal inspiration is claimed, now for the Bible, now for the
Professor. Perhaps the voice of those who hold that there are
degrees of inspiration and consequently of authority, ought
to be heard not only in the biblical world but in the scientific.

(2) There is a tendency in Bible readers to disregard the
processes of nature on the ground that the Scriptures claim
all nature as under direct Divine administration; and thereis
a counter tendency of science to economise the Divine action
to the uttermost, to push it back into the region of the
prehistoric and mythical, whence it fades from view
altogether. We ought to come to a mutual understanding on
this matter, and a little reflection will show that it is possible.
A careless student might imagine that by the discovery of
the law called the Conservation of energy, there was neither
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room nor need left for God in the universe. But those
who first announced this law, did not drift to an atheistic
conclusion.

Imagine if you can a fixed amount of equally dif-
fused homogeneous matter in its raw or primary con-
dition in the universe, the amount of energy in the whole
remaining the same now as in the beginning, still the
question—perhaps I ought to say the provoking question—
will arise, Whence came it? Who and what first caused
differentiation to begin? By what marvellous fate or fortuity
did the varieties of the animal, vegetable and mineral
kingdoms spring into existence in this little planet? and,
notably, how do you account for those chief centres of
energy, human personalities? For these cannot be classified
with heat, light, and other physical forces, and when they
die they give no sign of being under the law of conservation
of energy in any real sense. ‘

The more one speculates on these things, the more one
sees that conservation of energy simply means conservation
of physical energy, and only applies to one side of existence;
the same being the case with the earlier discovery of the
correlation of the physical forces, and its offspring, the
continuity of physical force.

The substitute for creative action is automatic action. But
automatic action, which by-the-bye in its true sense is as
old as the Greek Testament, by no means dispenses with
preceding intelligence and force. It would be vain to put a
penny in the slot if there were no carefully constructed
machinery and no chocolates within. All machinery, even
the machinery of the universe, is the product of intelligence
and of power.

(3) This leads to a third desideratum, viz., a more full
discussion from a strictly scientific point of view of the
mental and spiritual side of human nature,

The world has been interested if not agitated by Mr.
Balfour’s late volume on the Foundations of Belief. With all
due respect to the author, I confess that he seems to shine
more as a critic than as a constructor. He is skilful in
pointing out the serious failure of *naturalism,” i.e., materi-
alism, to satisfy the needs and demands of human nature
as a whole.

I have no sympathy with him when he attacks the
verdict of our senses. If I mistake not, he has not even
touched or broached that about the senses, which makes
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them so safe for the practical purposes of life, viz., that we
are provided not with one sense only, but with many, and
that they work in harmony, and confirm or correct each other,
whilst reason, or the inner man, interprets and re-interprets
all the phenomena which they bring to it. Nor am I
altogether satisfied with his theory of nervous transmission,
which indeed is the ordinary one, that the image on the
retina is carried along to the brain, and thence to the ego.
Why should not the ego run to the retina, and thus come
into immediate contact with that which the light has brought
there. Nor do I find his own final view of things one which
I can grasp clearly and use effectively. I prefer a view
whichi he mentions and dismisses with doubtful approbation.
I believe that every human being is on the border of two
worlds; he belongs to both, and both belong to him ; he is
the true meeting place between them.

Personally (if [ may say so) I owe a great debt to the
school of Kant as embodied in the teaching of Sir W.
Hamilton and Mansel (whose Oxford lectures I had the
privilege of attending). I also owe a debt to the school of
Mill, whose “unknown possibilities of sensation” are discussed
somewhat unsympathetically by Mr. Balfour. But there is
a third school, which may be called Scotch, but whose most
worthy representative was the late Dr. McCosh, formerly of
Belfast; in the kind of teaching to be found in his “intuitions
of the mind,” 1 see a better prospect for sound mental
philosophy than in Mr. Balfour’s Foundations. It is vain to
attack the school which puts its faith in the senses as
interpreted by reason. But it is equally vain to ignore that
the ego is a denizen of a sphere of being which the senses
alone tell us nothing about.

Descartes’ celebrated dictum,  cogito, ergo sum,” which is
graven on his statue at Tours, is the true basis of a sound
philosophy of human nature. It will have its physiological
side, but it must also have its psychological and intuitional.
Consciousness—not self~consciousness, which seems to me an
utter misnomer—is the basis of a true philosophy of human
nature ; and there is plenty of room within its bonndaries for
the dialectic of a Balfour and the analysis of a Spencer.

(4) Another desideratum is a free and full historical
inquiry into the original nature and position of man.

Whilst the tendency of geology is to reduce the time
needed for man’s first appearance to a comparatively modern
period, the archeologist is pushing up the age of literature
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and civilisation until it is almost within sight of the era ot
primaeval man.

It would be strange if, after all, the earliest evidences of
the existence of man should point to a time when the traces
of his mental powers were particularly conspicuous. And
yet such a conclusion is within the bounds of possibility. It
15, to say the least, conceivable that the special force which
caused the first real man to be—whether tiat force worked
through slow gradations, or in the twinkling of an eye—
may have prepared him for his unique position as a master
upon earth, by making him inventive and adaptive, long-
lived and strong, to a degree which we cannot now easily
comprehend.

The materials in the hand of the anthropologist are not as
yet sufficient for the solution of this problem, but it is an
intensely interesting one, and must be kept steadily to the
front in the coming century.

Nor must it be forgotten that we are in the midst of
geographical discussions as to the position of Paradise; whilst
the last word has not yet been said on the original language
of man, and on the dissemination of primitive written
characters in their simplest forms, east and west.

(5) The scientific criticism of the books which culminate
in the mission of Christ has yet to be perfected. I am not
speaking of the so-called * higher criticism,” but of something
quite different. The criticism which I desiderate has its
archaological side and its linguistic. Nor is this all, for
the Bible presents a large field of inquiry; its records
include matters which touch the domains of physics,
astronomy, and natural history.

The exploration of ancient cities is being rapidly reduced
to a science, thanks in a large degree to the unwearied
enthusiasm and patient skill of Prof. Flinders Petrie. He
has shown that what geological strata are to the pre-human
period, that layers of pottery are to the human, and to read
their message rightly is as much a branch of science in its
true wide sense as is the interpretation of the fossil remains
beneath our feet.

As the scientific student sees a great deal more in nature
than the casual observer, so does the student of archeeology
find increasingly that the Bible is a living book. Its vivid
historical and local colouring makes it what no other collec-
tion of sacred books even professes to be.

On the linguistic side of biblical study I desire to call
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special attention to those sections in the Hebrew Books
which specially contain provincialisms. These provin-
cialisms 1n the Bible appear to me to be a mark of age and
of originality. They demand a far more careful examination
than they have hitherto obtained, and recent discoveries,
especially the Tell Amarna tablets, are contributing materials
for their comparative study.

There are other phenomena in the Bible, such as its way of
putting things, its selection of topics, and its systematic
tracing of everything back to the First Cause, which are
replete not only with interest, but' with philosophy. Its
statements concerning ratural phenomena need to be inter-
preted with extreme accuracy, both on their positive and on
their negative side ; whilst the series of marvels it records
are to be read alongside of its theology and its central
teaching, and not as a collection of isolated curiosities or fables.
They are signs; and the thing signified by them takes us to
the very heart of the Creator.* Inductive principles which
are the keys to nature are applicable mutatis mutandis to the
Bible on all the topics now enumerated; and if these are
applied, there will not be any need of far-fetched and
ingenious “ reconciliations” between the Bible and science.

If nature must be studied as a whole, so must the Bible.
It is a collection of books by writers who unwittingly con-
tribute to a scheme ‘the key to which is to be found in one
historical Personage. To discuss the books without re-
ference to the Personage is like anatomising a body without
reference to its head. We can hardly expect the scientific
man in the ordinary sense of the term to study the Bible
scientifically unless the theologian does so.  Ordinary
versions do not always bring out the technical sense ot
Hebrew words and idioms, and even such.a man as Professor
Huxley sometimes failed in his criticism of the Bible through
an ignorance of biblical science which was very pardonable
in his case.

(6) The greatest desideratum of all is that Theism should
be approached with steady steps from two sides, the Biblical
and the scientific.

It is manifest to everyone who thinks at all that God
must be reached in some other way than by the telescope
or the microscope. The forces and processes of the ma-
terial universe do not affect His nature or touch His Being.

* See De Quincey’s Essay on Miracles.
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Space and time, which are the very warp and woof of
our existence, are not to Him what they are to us. We
can no more see Him or comprehend Him than we can see
or comprehend a molecule or an atom. How then can we
study His ways?

It 18 to human nature—its most spiritual part—that we must
turn if we want to catch even a whisper of His real nature.

“Show me thyself,” said a Bishop of Antioch more than
seventeen centuries ago, “show me thyself, and I will show
thee God.” And so Descartes said, “ Nature conceals God,
man reveals God.” Here then is the call to the man of
science. If the existence of a planet can be inferred from
the movements of other bodies, may not the existence of
the Great Spirit be gathered from certain perturbations of
the human spirit. .

I am persuaded that the phenomena of human life and
history may be studied far more scientifically than has been
done hitherto in order to find illustrations of the Divine
character and methods. It is true that these are not always
Eatent; they do not lie on the surface; for He is One who

ides Himself and what is still more remarkable, He restrains
the use of His own power and permits Himself to be resisted
and apparently thwarted by man or by some evil power
behind man.

At times we stand abashed and silenced as we realise that
there are vast regions of existence of which we know next
to nothing. I do not speak of the stellar but of the
spiritual heavens. The Bible possesses a uniform system of
psychology, of morals, and (I think) of metaphysics. Its
writers are convinced that we live on the borders of two
worlds whose laws are analogous—I will not say identical —
and that the material world is a nursery for the spiritual.
May not scientific men look into this spiritual world? Do
they not recognise psychology as science? May they not
investigate on scientific principles its immaterial side,
where three empires meet, the psychological, the ethical,
and the spiritual ? Both parties now recognise the impas-
sable gulf in nature between body and soul, and both agree
that these two are marvellously blended into one in hunan
life. We cannot even be conscious of the material without
exercising the immaterial.

I am not pleading for metaphysics, though I for one do
not think they are yet played out, and I see no reason why
the words “ subjective and objective ” should not be baptized
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afresh in the twentieth century. I plead rather for a more
careful inductive survey of the special phenomena of the
universe as detected in human nature and revealed in certain
phases of human consciousness, and especially in the Will.

Modern popular theologians are apt to pride themselves
on steering clear of what 1s called Calvinism, in spite of the
warning voice of the late Prof. Mozley.

Sliutting their eyes to another side of truth, they affirm
the freedom of the will ; though they have learnt that this
freedom is limited, a fact admirably set forth by the Bishop
of London in his 3rd Bampton lecture. Scientific men on
the contrary seem to draw in the direction of physical
fatalism; at least this is an inference frequently fathered
on their writings.

Yet the Will after all is the chief known factor in the
universe ; and with the Will we must associate the ego, and
with the ego the law of Right; and whence are these?
are they the fortuitous products of matter, or are they the
outflow of the original personal Mind? Scientific men need
not be deterred from giving the true answer through fear of
playing into the hands of religion. Let them speak out their
deepest and most abiding convictions on this supreme question.
Surely they are prepared to affirm that the Theistic hypo-
thesis will account for certain observed facts in the universe,
and that a consideration of the spiritual side of human
nature turns this hypothesis into a conviction. They are
then within measurable distance of the Christian Faith,
which iuvites the Theistic conviction to become a personal
experience. :

The CrAtrMAN (T. CHAPLIN, Esq., M.D.)—I am sure we owe
our best thanks to Canon Girdlestone for his valuable and timely
paper. I speak of it as timely, because I belicve the Victoria
Institute is now just thirty years in existence, and this paper may,
in a certain measure, be regarded as a report of scientitic progress
during these thirty years. When this Institute was first founded
such a paper could not have been written, and we have surely cause

for thankfulness that so much progress has been made in this
b2



36 THE REV. CANON R. B. GIRDLESTONE, M.A., ON

direction. For myself I cannot help thinking that one reason why
80 much progress has been made, is that those who desire to
reconcile science and religion have been bold in grappling with
difficulties. Now there is a very great difference between boldness
and rashness, and I think we all feel, as members of this Insti-
tute, that while we should be very bold in grappling with difficul-
ties and very bold in carrying our investigations into various
departments of science, we should ever be strictly on our guard
against drawing rash conclusions, whether those conclusions
be in favour of the Word of God or whether they seem to be
opposed to it.

Mr. D. Howarp, D.L., F.C.S., &c.—1 think we must all agree
with our Chairman in what he has said as to the great value of
this paper. The chief difficulty which one feels in discussing it
is that one agrees with it so entirely, and it is always easier to
attack than it is to agree.

Tt is a wonderful thing to look back thirty years and to see that
certainly the course of thought has not made against but for a
sound religious faith. T do not say that nothing has been
changed: One cannot view any branch of science without remem-
bering a good deal of change. There is hardly a matter of physical
science upon which we have not more or less altered our opinions ;
but progress from immature to maturer knowledge has tended not
to increase, but to diminish the gulf between religious and
scientific modes of thought. There has been always that ancient
though certainly not commendable habit of mind that has regarded
any new discovery as a weapon with which to attack religion. Tt
is a very old habit of mind, in fact almost as old as scientific
thought, and the very fact that it still exists is nothing to make
one anxious. We have passed through a great change in modes
of thought, scientific and otherwise.

Looking back upon the ‘“confused noise” that is necessarily
associated with battle, we find that in a large measure the con-
fusion has been in the rival armies and has not belonged to the
real progress of thought. Scientific and religious thinkers have
learnt to understand one another as far as they have been willing
so to do.

There is nothing more easy than not to understand—but where
there is willingness T think I may say that reconciliation has
followed.
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'We look back with deep thankfulness to the fact that progress
has been in the right direction, and that the ancient foundations
of our belief have stood without the smallest shadow giving
way under the storm of the last thirty years, as they have done
under the storms of centuries before this.

The Rev. W. S. Laca-SzyrmMa, M.A —T think during the last
thirty years there has been an approach of science to religiou.
The attitude of scientific men generally is better than it was
thirty years ago. It seems to be a little more courteous, and they
speak with a little more reserve than they used to in the past.

It seems to me that science and religion are not altogether on
parallel lines, but in many matters they are on converging liues,
and we have had this to some extent illustrated by the instance
which the reader of the paper gave of a.sheet of paper seen by the
eye on the table and afterwards touched by the hand.

There is much cheap wit spread about by sceptical people, who
think themselves clever, to show that science and religion are two
distinet things, but when they get to know a little more they will
find that what the Christian Church has tanght in ages gone by
will ultimately be proved to be the truth, even from a scientific
standpoint. !

Rev. A. Lowy, D.D.—There are a great many points on which
I totally differ from the author; but we are not assembled here
in order to indulge in controversy, and therefore I will not occupy
your time with a single observation regarding matters on which
every man and woman will form opinions peculiar to themselves.

There is one thing that I would ask the learned lecturer which
interested me very much, because it is the first time I had heard
about it, and that is the provincialisms in the Old Testament. It
is a thing to which my attention hasnever been called in the Bible.
I cousider there are certain books in the Bible which have quite a
different style of expression, and evideutly the original was com-
posed in a part where Hebrew was spoken in a very peculiar way ;
for instance, in Job and in Isaiah there are certain phrases which
are quite unintelligible and create differences even between Chris-
tians themselves sometimes. For instance, in the 34th chapter of
Isaiah you find that the deserted places shall be inhabited by the
bittern and the cormorant, and in the new version it is the poren-
pine and the pelican. Now you see this interpretation shows that
we do not always understand certain terms.. I do not call them
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provincialisms, but I account for it by our individual ignorance.
We are no longer in contact with those who used the language, and
our ignorance is therefore just as honourable as our knowledge.
We have no power of investigation of those things where the
lexicons do not guide us. I will also refer to the point mentioned
by the author, as to the expression used by Balaam. I know the
Hebrew of the passage to which the lecturer referred; but I can-
not agree with him that the expression he nsed was “Kobab ”
(23P). Isayitis “Nakab” (3P3). That occurs several times in
the Bible.

Canon GIrpLEsTONE.—But “Kobab” only in the Book of
Numbers.

Dr. Léwy.—In many cases it is “ Kobab,” and at other times it
is “ Nakab.” Also in the case of “ Eliezer,” who went on his
mission to Rebekah, a certain expreseion is used which. is very
carious, but if I may take the liberty of saying so, I think the
expression is not peculiar; it means magnitude, and other expres-
sions of that kind occur in the time of Moses, which do not occur
often, because they were not often required. Sometimes it happens
in our own life that we do not use every day the same expressions,
but we use an extraordinary word on a special occasion. There is
a special language for the drawing room, and a special language
for the kitchen; but I believe, nevertheless, we are greatly
indebted to the lecturer for calling attention to these expressions.
We find differences of that nature in various books of the Bible.
The Canticles are extremely beautiful, but nevertheless there are
expressions in them of which we do not-know whence they come.
I believe there is in every human heart a certain foundation of
helief, only we believe sometimes in different ways.

Professor H. L. Orcuarp, M.A., B.Sc.—The author has brought
before us certain approximations between the truth of the Bible
and the truth of science, and has also pointed out certain
desiderate which might lead to further approximations. I could
have wished that amongst approximations, at the beginning of the
third page, the author had mentioned a few more; for instance,
it is a very remarkable fact that graphite has been found in the
earliest geological region, thus testifying to the truth of the Biblical
statement of vegetable life (from which alone this substance could
be supposed to be derived) preceding animal life. As we see, year
after year, one testimony after another to the truth of the science
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.and history in the Bible, I think we must come to the conclusion
that if there are any difficulties still remaining it becomes all to
be exceedingly careful how they put them forward. It is certain
in every case that scientific fact has never conflicted with Bible
fact. What has conflicted has been scientific inference; but that
must be received with very great caution. One must remember
that science is for ever altering, but the Word of God never alters;

" that in every conflict knowledge has tended to do away with
apparent opposition, and that there is not a single proved contra-
diction between the Bible and science.

With regard to the testimony of the senses I must say I very
much agree with what the author has said. The testimony of the
senses, however, depends on the testimony of consciousness.
The aunthor remarked that the substitute for creative action is
automatic action, in which I agree.

The Rev. B. SErLEY.—In discussions of this kind one sometimes
hears that we have had to give up a good many things. It seems
to me that we should pay attention to what is said on this point,
for such words are taken hold of by unbelievers, and they think
that we have had to give up important truths of the Bible. But
is it really so ? Can it be shown that any positive statement of
fact in Scripture in its original language has been necessarily
abandoned as the result of scientific research ? Opinions have
been given up over and over again; interpretations have been
given up. But does that signify? As we go on we must be
prepared to change our interpretations of many statements; but
that does not mean giving up the truths of Scripture. If we take
the record of God’s dealings with His creation, and find certain
statements made which either were misunderstood in ages gone
by or have been misunderstood by ourselves, until new evidence
of science has come and cleared away the misunderstanding and
cnabled us to see them in new light, surely we may say that such
changes of interpretation make the Scriptures not weaker but
stronger. There are many points which we may understand now,
in the light of science, which we could not do thirty years ago.
Any of us who read Scripture can mention many points which we
do not understand yet, and upon which we require further light,
and there are many expressions in the Hebrew and Greek which
at present are difficult to interpret accurately.

There is one thing that struck me while listening to the anthor’s
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treatment of man in his early days. Like himself I am not dis-
posed to believe all we are told about evolution, but the evolu-
tionists tell us we may see in the development of an individual an
analogue of the development of the human race. If so let us
answer the evolutionists from their own point of view. When is
man most ready to learn, most adaptable, most easily changed and
developed in certain special directions ? Surely in his childhood.
As we get older our powers of adaptation get moderated and we
lose them to some extent. We have not the same power of
acquiring a language, even, that we had in childhood. Let us go
back to the childhood of mankind. Isnot it verylikely, even from
the evolutionist’s point of view, that in those years man could adapt
himself more easily to climatic and other influences, and also may
have been much more ready to take advantage of the peculiar
state of the world as developed before his eyes than he'is now ?
But in his early days man had not that accumulation of science
and discovery that we have now.

The Rev. R. C. KirkpaTrIcK, M.A.—There is one aspect of the
question, viz., that if man was three or four thousand years ago, as
some would have us believe, an ignorant savage, then the African
has had seven or eight thousand years more savagery, perhaps
than the white man, and yet if we educate him we find very little
difference between the two. I was shown an instance the other
day of a man who was perfectly black who was sent over here to
a training college. He was head and shoulders above the others
in certain acquirements. He said his ancestors had, for thousands
of years, been distinct savages, and here you had a man of
marked scientific attainments. How does that bear out the
theory of evolution ? = To my mind it is rather an awkward fact
to get over.

The AvreOR.—I thank you for the attention with which you
have listened to my paper, and the appreciation which you have
shown. One does not like to be too long in a paper of this
kind.

With regard to what Dr. Léwy has said, there may be a relation-
ship between the two words “ Kobab” and “ Nakab’ which he has
referred to with regard to the curse in the story of Balaam, but
the difference is there, nevertheless, even though the roots may be
related. 1t is just as if a particular English wrifer were to say
“buk” instead of “book,” so that although the two roots “ Kobab >
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and “ Nakab ” may converge occasionally, I feel sure he will find
that the words “ Kobab ”> and * Nakab ” do not converge at all.

Then as to the Canticles, as Dr. Lowy sdid, nobody knows where
the words come from, and a very happy suggestion has been made
that Solomon, who is the supposed author of the Canticles, and I
am not disposed to give that up yet, had a great number of out-
landish wives, and it would be very odd if he had not picked up
some of their outlandish expressions! We are always learning
from our wives, and why should not he have learned from them ?
Besides provincialisms there are certain foreign words which were
introduced, whether from Egypt or other sources, for various
things. Ivory, apes, and peacocks are certainly names that are
foreign, and are supposed to come from South India.

Dr. Lowy.—Yes. »

Canon GIRDLESTONE.—If so, that is a very interesting point to
notice.

I am glad that Professor Orchard referred to graphite and
carbon as marking vegetable probably preceding animal life, as
Professor Prestwich says in his book on The Chemistry of Geology.

I imagine by automatic action, in the Biblical sense, we mean
non-human action; man may till the earth and plant seed, but
man cannot make it germinate or vegetate. It is really the earth
doing that work, and one is drawn back finally to the one presiding
Being who provides the materials from which the automatic action
takes place.

I feel interested in the challenge that has been put forth npon
questions between science and the Bible. Is there anything we
really have to give up? It is because I feel it so strongly, that I
plead for a more scientific interpretation of the Bible. I do not
feel that the English clergy, for example, devote enough study to
the Hebrew technical terms in the Bible. I believe they deserve
great study, and that the more they are locked into, the more we
shall find there is room left in the record for the final expression
of fact. Science has not said its last word, neither has the Bible.
As one of the speakers has said, there are many things in the Old
and New Testaments, about which we are not clear, but when the
last word of the Bible has been spoken, and the last word of
science has been spoken, as was said in this room some ten years
ago, the two will not only converge, but be in harmony.

The meeting was then adjourned.
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COMMUNICATION RECEIVED.

Mr. Hasmings C. Dext, F.L.S., writes :—

Referring to the author’s remark, “ Every human being ison the
border of two worlds,” I would say, or as has been said, “ Man has
a body, but is a spirit.”

Referring to the author’s words, ““ The Bible is a living book,” 1
would say:—all will perhaps agree that this is one of the most
valuable remarks in this very important paper. It is perhaps this
fact—that the Bible ¢s a living book, with its daily influences on
the lives of hundreds of millions of people, which perhaps more
than anything else proves its inspiration. Its natural evidence is
perhaps its surest apologia. There is no other religion of which
this can be said as to its sacred books.

In conclusion there is only one item in the paper I regret, the
latter half of its first paragraph. The anthor would appear to
refer to such as Professor “who threw over his faith to
worship u scientific fetich.”*

* Or perhaps to such as, e.g., regard the word “day” (in Genesig) as >
meaning a day of 24 hours,

NOTE.

There are many in the present day who seek to square every passing
phase of scientific research with Revelation, and are alarmed if they are
unsuccessful, quite forgetful of the fact that Science is ever advancing
and therefore ever changing in its aspects; as was ably and most
opportunely illustrated by Lord Kelvin (in his 1897 Annual Address
before the Victoria Institute), when he showed that the Science of 40
years ago is not the Science of to-day.-—Eb.



ORDINARY MEETING.*

Proressor E. HurLL, LL.D., F.R.S,, IN THE CHAIR,

The Minutes of the last Meeting were read and confirmed, and the
following Elections took place :— '

MEeMBERS :—Rev. Professor Milton G. Evans, A.M., D.D., United States
Rev. C. H. W. Johns, M.A., Camb., Cambridge.

AssocIATE :—R. Anderson, Esq., C.B., LL.D., London. .
The following subject was then taken up by the author :—

CERTAIN INSCRIPTIONS AND RECORDS REFER-
RING TO BABYLONIA AND ELAM AND
THEIR RULERS, AND OTHER MATTERS. By
TreEoPHILUS G. PincHES, M.R.A.S.

I.—THE EARTHLY PARADISE.

HE question of the position of the Garden of Eden is

an attractive theme that will always, in all probability,

find exponents to come forward with their ideas upon the

subject, and far be it from me to find fault with any of them

-—there are probably but few that do not help the cause of

science, either directly or indirectly. It is not with any

new theory, however, that I now come to you—there is

little or no fresh material for that. What I now refer to is

the Babylonian idea of the position of Paradise, and
. wherein it agrees with, or differs from the Biblical account.

* January 20, 3rd meeting of Session 1896.—The investigation of the
subject taken up at this Meeting has been delayed on account of the
usual difficulties attendant on critical research among Babylonian records.
The study of the texts was ended, so far, and the matter passed for press
October 1, 1897, see also p. 90,—Eb.
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The important text for this is the large tablet published
inthe W.A.L, v. pl. 15 (*), lines 25-67, which was first referred
to, I believe, by Prof. Sayce, who has given translations
" of it. My excuse for again mentioning it is, that I have
found some rather important additions nearly completing
2 (= 4 bilingual) lines of the inscription, and referring to
the rivers, which, in this case, are an important indication
of the spot where the Babylonians located their home of
the blessed, called by them Eridu, a corruption of the
Akkadian guru-duga, “the good city.” This text reads as
follows :—

1. In Eridu there grew a dark vine—in a glorious place
was it brought forth;

. Its form bright lapis-stone, set in the world beneath.

The path of Aé in Eridu is filled (with) fertility ;

His seat is the centre-place of the earth;

His couch is the bed of Nammu.

To the glorious house, which is like a forest, its shade
is set—no man enters its midst.

In its interior is the sun-god, Tammuz,

Betgveen the mouths of the rivers (which are) on both
sides. '

©N oo

There is no doubt that this highly poetical description is
that of the Babylonian paradise—the name FEridu, mentioned
above, is a sufficient indication of that, for it is the name of
a city, a “good city ” which, at the time the Persian Gulf
extended farther inland than now, stood upon its shore.
Within it grew “ the dark vine,” probably so called from its
shade-giving branches, which, according to the line num-
bered 6, extended like a forest to “ the glorious house ” (ana
bitt éllu), or, as.the Akkadian has, “its glorious house”
(é6-azagganita). Eridu was regarded by the Babylonians as
being the place which the path of Ea, the god of rivers,
streams, etc., filled with fulness of fertility, the « place of the
eye of the land” (Akk. ki %g¢ kuram), where Nammu, the
river-god, had his bed, which formed also the resting-place
of A8. Here, too, was the abode of Tammuz—¢ Tammuz of
the Abyss,” who dwelt between the mouths of the rivers
that were on both sides (ina birit pi ndrd[ti] . . . kilallan).

The Babylonian paradise had, therefore, the tree, either
of knowledge or of life, and the picture they give of it is
grand in its way—a wide-extending vine, gloriously bright
like unto beautiful lapis-lazuli, blue and white (ukna ébbi)
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in colour and appearance. Once, probably, accessible to
man, it was afterwards forbidden to him, for “ no man enters
its midst” (ana libbi-8u manma ld irrubu). It was a well-
watered place, for the river-gods seem to have had it under
their special protection and to have devoted to it their
special attention, for on each side of the abode of Tammuz
flowed two rivers—beyond a doubt the Tigris and the
‘Euphrates. The remarkable likeness of this account to that
of the Hebrews differs in this last circumstance, namely, that
the Babylonians pictured their Paradise as having two rivers
only (ida-ka-mina, “river mouth two?) and not four, as the
Hebrews. As in the Flood-stories of the two nations, also,
there is a great difference, for the monotheism of the Hebrew
account is replaced, in that of the Babylonians, by their
picturesque and interestingly symbolical polytheistic system.
1t will probably now take its place as one of the most
charming which excavations in Babylonia and Assyria have
restored to us.

II..—CHEDORLAOMER AND HIS CONTEMPORARIES.

I now come to what many will probably regard as the
most interesting part of my lecture—namely, the tablets
which seem to refer to Arioch, Tidal, and Chedorlaomer.*
In speaking of these tablets I have decided to treat of them
it the order in which they came to my notice, and shall
begin with Sp. IIL 2, which contains all three names. This
text is the lower left-hand part of an unbaked clay tablet
about 33in. wide by 2%in. high, the obverse giving part of
16 and the reverse part of 12 lines of writing, mostly in a
very mutilated condition, The earlier lines contain a
reference to “work” (ipsetu-§u), and have the word hammu,
in which Prof. Hommel sees the beginning of the name
Hammurabi, who is identified by Prof. Schrader with

* At this stage I purposely say, “seem to refer,” and I wish it to be
noted that I have never spoken of these names without a note of inter-
rogation, though this was probably an excess of caution. My audience
will be able to judge whether three names so similar to those in the
14th chapter of Genesis are, or are not, those of the personages men-
tioned in that chapter. I do not ask them, however, to express an
opinion as to the magnitude or the strangeness of the coincidence if they
should decide that the names given by the tablets are not those of Arioch
and his allies. The other Assyriologists are now adopting the views
regarding these names held by Prof. Sayce, Prof. Hommel, and myself.
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Amraphel (of this king I shall speak more fully farther
on). Whether the name of Hammurabi be really here or
not is, however, doubtful, because the word is incomplete,
and the determinative prefix for the name of a man is
wanting.

Sk, TIL 2.
. su .
3. . . . . . . . . . ip-Be-tu-8u la
his work not

su ba-am - mu
.pan(?) ilani  nab-nit.
before (?) the gods, the creation of
6. . . . luvu-mu . . . Sama$ mu-nam-mir
day . . . . Sama§ illuminator of

. bél béle D.P. Marduk (?) ina kun-nu lib -
thelord of lords, ~ Merodach, in the fuithfulness of his
(N
bi - 8u
heart

ardu (?)-us kip-pat kali-S5u ma-al-ku la
. his servant (?) the vegion, all of it, the ruler  not

za - nin
nourishing
9. . . . . -pau-Sam-kit. Y Dfr-sir-ilani ablu &a

caused to be slain. Diir - sir - tlani  son  of
Y Eri-—>Y-[E]-a-ku
Arioch
10. . . . -na-a-tami§-lul mé &l BAbIi D.S. u
goods (?) he carvied off, waters over Babylon and
E-sag-gil
the temple E-saggil
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méri (?) - 8u ina kakki kéta - §u kima (?) as - lu
. his son (?) with the weapon of his hands like (?) a lamb
u-ta-bi-ih- $u
slaughtered him
bilik-bu (?)8i D.P.8bu u mirau ina
spoke (?) to her (?), the old man and the child
kakki

with the sword

méiru ik -ki-is Y Tu-ud - hul-a mér

- . the child he cut off. = Tidal son of
Y Gaz - za
Gaz:[ani?)]

. -a-tam i-lul mé éli Babili D.S. u
goods (?) he carried off, waters over Babylon and
B -sag - gil
the temple E - saggil
miri - 5u  ina kakki kita - Su mub - ha - 8u
his son with the weapon of his hands upon him

im - kut
fell
be-lu-u-ti-Su a-na pa-an  bét
. of his dominion before the temple
An -nu -nit
of Annunit
Se. II1, 2.
. REVERSE.
E-lam-mat 4 Ahbh-Li(?)-e ana(?)
Elam the city AQhé (?) to (7)
méit Rab - ba - a - tu™ 18 - lul
the land Rabbatum he spoiled
.-ku a-bu-ba-ni§ 8-kun ma (?)-ha-zu
n ruing he set the  fortress (?)

mét Akkad D.S.gab-bi Bar-8i-%

of Akked the whole of Borsippa (7)
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3.

6.

ik-lu Y Ku-dur- lag - mal miri-8u ina
ended. Chedorlaomer his  son with
patri parzilli §ibbi-8u lib - ba - 8u it'- ta- %

o
the steel sword i;irg;: his heart  pier[ced]

D.P. nakri -§u il-ki-ma ab-’ Barrani
lkis enemy  took and the will (?) of these (?)

’a -nu-tu béle ar- m:l?
kings, lords of sin (7)

ru-tu ka-mu-tu &a farri  ilani
rebellions (?) . . .  who the king of the gods,

D.P. Marduk 1- gu-ug -&u-nu
Merodock  was angry against them

« ¢ « . mMar-sa-a-tu™ i-rat-su-nu
S o oo (with) sicknesses (7) their breast
ar - rat u - sur - ta

was oppressed  [their] place

mar (?)-ru ana na-me-e is-% - me-ni

. . . to ruin was reduced (?)
kul-lat-su-nu  ana Sarri  b&l-i-ui(?)
All of them to the king “our lord
di - lib-bi ilani rim (?) -nu~u

. [i‘n]owmg (?) the hearts of the gods, the gr acioys(?)

D.P. Marduk ana zi - kir Sumi - 8u
Merodach  for the renown of his name

v B-sag-gi ni - bu ana
and E-saggil proclaimed (?), to

af - ri - 8u L - tur
its place  may he return.
.-bi-ka liS-kun an-na-a &arru

.thy . . . mayhemake. This, O  king

béli -ia  ni§ - ta§ - .
my lord we . ... . .
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Limutti (?) - $u lib - ba ~ 8u
his ewil (?) (from) his heart
flani 4b[é] (?) .
the gods father([s ?]

12. . . . . . . L L. bl hi - tu la
e e e e e e lord of sin shall

i- .. 0. ...
not [exist ? 1

TaE ProBABLE CONTENTS OF Se. ITI, 2.

After the reference to the work of some one whose name
is not preserved, to the gods, and to “Samas (the sungod),
illuminator of [the earth?],” Merodach, ‘the lord of lords,”
is spoken of as having, “in the faithfulness of his heart,”
devastated (?) some region, “all of it,” and, perhaps, “caused
to be slain” (obv., 1. 9), the ruler who did not nourish (maltu
ld zanin, 1. 8), that is, in all probability, «patronize ” [the
temples]. Dir-gir-ilani, son of Eri-[Ejaku (L. 9), is then
spoken of, and the spoiling of some place and devastating (?)
by water (|} }4«) of ‘Babylon and the great temple E-saggil.
This is followed by a reference to the slaughtering of some
person “like(?) a lamb,” a deed committed (judging from the
traces on the edge) by the son of some one whose name is
lost. Old and young, too, [were slain] by the sword (1. 12),
and some person or thing *“cut off” (1. 13), and the writer
immediately afterwards refers to Tudhala (Tidal), son of
Gazza[ni ?], and to the spoiling of some place and the
devastating by water of Babylon and the temple E-saggil
l. 14)—a statement which would lead one to suppose that
Tidal had imitated Dor-gir-ilani (see lines (9, 10), and this
supposition is strengthened by the following line, where we
are informed that his (? Gazza[ni]’s) son “fell upon him witn
the weapon of his hand (l. 15), and then [proclaimed ?] his
dominion (?) before the temple of Anunit (l. 16).

The reverse begins with a reference to the land of Elam,
the city Abhé (?), and the land of Rabbatu®, and I at first
thought that the latter two were spoiled by the king of the
former, but one may just as easily refer this line to Tudhala
or Tidal—*“he spoiled [from ?] Elam and the city of Ahbé(?)

E
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to the land of Rabbatu™” Whether, however, it was he
who made some district like ruin-heaps (L. 2}, and captured(?)
the fortresses of the land of Akkad and the whole of Bor-
sippa (?) (1. 2), is more than doubtful. This line refers with
more probability to Kudar-lagmal or Chedor-laomer, whose
name occurs in the next line (3), with the addition that “ his
son, pie[rced] his (? his father’s) heart with the iron sword
of his girdle,” probably stamping him (like Tudgula or Tidal,
obv. 1. 15) as a parricide. In line 4 of the rev. the person
who “took his enemy ” was probably the legal ruler, referred
to lower down as “ the king my (our) lord,” the kings who
were “‘lords of si[n]” being apparently the seeming parricides,
Tudgula, and Kudur-lagmal, with whom Merodach, king of
the gods, was angry (1. 5), whose breasts were oppressed
with sickness, whose faces [were bowed down in the dust?]
(L 6). and whose territory (?) was reduced (?) to ruins (1. 7).
All these to the king recognised by the people [were com-
pelled to submit ?], by the power of him who “knows the
heart of the gods, the gracious Merodach, for the renown of
his name” (1L 7, 8). The inscription finishes with a reference
to [the writing, the contents of which were then] proclaimed
in E-saggil, [and which the future prince who should restore
that temple] should, [when he found it], restore to its place
(L 9) [after taking note of its contents], as was the custom
in those days. The sense of the 10th line is uncertain, but
the 11th and 12th seem to contain a pious hope that the
gods might Ekeep all] evil (?) from the heart [of the ruler?],
and that “a lord of sin (Asfu) might no longer exist.”

The above is an attempt to form a connected narrative
from this mutilated text, the great importance of which is that
it gives the three names which so closely resemble those of
the two Babylonian kings and one Elamite king of the
14th chapter of Genesis. At present I will not speak of the
readings of these names, nor the variant characters in them—
that will be best done afterwards, and in the notes. 1 will
merely remark that the finding on one document of three
names that we should ezpect to see mentioned in close
connection, is a thing which anyone bringing objections will
have to explain away. Unsatisfactory as the condition of
this text is, it would nevertheless be hard to exaggerate its
interest and importance.

The next document is a rather thin fragment of a tablet
in the same style of writing, but of baked clay, the obverse
being fairly well preserved, and therefore giving a fairly con-
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" nected narrative, notwithstanding that the end of every line
is broken away. The reverse of this text, however, is so
mutilated as to be practically worthless. The nature of the
text is historical, and very detailed, and it is of importance
in that it gives the names of two of the personages who
are apparently inentioned in the inscription of which I
have just given a description, namely, Kudur-laggamal (as
‘he is apparently called here), and E£ri-E-kua, or Eri-Akua,
evidently a variant of Eri-[E]aku), whose son is spoken of.
The following is a translation of this text:—

Se, 11, 987.

OBVERSE.
ilani .
the gods
ta-at ur-ra(?)
3. . . . . ki mar-kas Sam-e S ana ir- bit

. The bond of heaven which to the four

- im-m .
regions (?)

[i]-8im - 8u - nu-tu™ Bar-ta™8aim Babili 4l

he set them the fame which in Babylon the city
ta - na - .
of [Nis] glo[ry] .
i-sim-8u-pu-tu™ nam - kur 8u-ud Biabili
he set them The property of the possession of Babylon

ga - har u ra -
small and gre[at] .

6. ina mil-ki-8u-nu ki-ni® ana Ku - dur-lah- ga - mal
in their faithful counsel to Chedorlaomer

Sar wit E-la[-mat] .
king of the land of Ela[m] .
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u-kan-nu urid-di ga -na 8a €li - 5u - nu
they said (?) “ Descend.”  The thing that unto them (was)
ta - a - bi

good  [he performed, c_u.zd]
ina  Babili 4l Kar - (D.P.) Dun - ya - a8 #arru - ta™
wm  Babylon, the city of  Kar-Dunia$ sovereignty
ip-pu-uf .
he exercised .

9. ina  Bibili D.S. 4l gar ilani (D.P.) Marduk
in Babylon, the city of the king of the gods, Merodach,

id-do-uis(?)
they had overthrown, he .

st - kul -lu™ u kalbe bit hab-ba-a-ta™
the  herd and  the dogs of the house of the dens (?)

i-ma-ag-ga-.
he favoureth (?) .

ih-tar-ku ki-i-nu a-ri-bi mut-tab -ri- Su
he captured constantly. The raven having wings

i-ra-1mu .
he loveth

12. 1-nak - kar a-1r-bi sir-hu tab - bi - ik
changeth, the raven, the loud crying, whicl pours out
mar - tu™ . . .

gall .o
kalbu ka-si-is NER-PAD-DA i-ma-ag-ga-ar
The dog who crunches the bone he favoureth. -
DP.Nin- . .
Nin- . .
i- nak - kar gir - hufu  amelu hab -ba - a - tu™
changeth the great snake of the man of the dens,
ta - bi -1k

which pours out
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15. [I?]a-u Sarri mét E-la-mat Sa
What (?) king of the land of Elam (is there) who

D.P. nun - nu B-sag-gl u-. . .
the chapel (?) (on) E - saggil has [built ?]
u (?) 4ble Babili i8§ - ku -nu-ma Sip-ru-
the sons of Babylon made and  their work
§u-nui-

he

. . . e-tu™ Ba ta§-tu-ru um-ma Ana ku
[the let]ter (?) that  thou hast written thus I am

farru mAr  Sarr1i NU (?)
a king, the son of a king .

18. . . . -u mir mirat Sarri 8Sa ina D.P. kusst
the son of the daughter of a king who on the throne

arru - tu  u - 8 - bu (?)
of dominion  have sat e e e

Diir - gir - 1lani méru 8a Eri-é-ku-a 8a
Dir - sir - ilani the son of  Eri- ékua  who

: fal - lat .
the spoil of .

[ina] D.P. kussi Sarru-tu u-8i-ib-ma ina ma-har (?)

[on] the throne of dominion sat and with the sword (?)
di-i-ku(?)
was killed (?)
21. . . nu#arru lil-lik 8a ultu 4-mu da-ru-u-tu
the king may he go who from remote days to
kun (?)
set (7)
in-nam -bi bé&l Babili D.S. ul i-kan-nu
was proclavmed  lord of Babylon prepared not

v

8¢ -
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[arab] Kisilimi u arab Du'uzi ina  Babili
[month] Kislev and  month  Tammuz tn  Buabylon

in-ni-ip-pu-. . . .

was ma|de]
24. . . . #e-e-a kald(?) sa-pi-in-nu méti
my. . . the priest (?)  who destroys  the land
kali - [§u?] .
all of [it?] .

. -bi(?)-um ina mil-ki-8u-nu ki-nu-um.
. in their faithful counsel

. . . . nu-a kald (?) ku(®)um a -
my . . . the priest (?) instead of «a
bu - bu(?).
flood .
27. . . . . rablti ??) ina #al -lat u - Se - iy -

the great omes (?7) with the spoil he caused to be

bi(?) . .
taken (?) .

.8 -r-t dam-
ravaging (?) the

Se. 11, 987.

REVERSE.

... .. . . . -nam(®)lada-ma-=»
. unrivalled (?) .

% . . . . . . famu Sakkanaku ul . .
. the king the ruler without (rival?).

3. . . . . tu® nap-Sat-su ta(?)
his life ..
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4, di
5. . . lu® D.P. Sama§
[lo]rd (?) Samas
6. da -ab .
7. ku (?)
8, (pl) ku(?) .
9. . Be
10. . D.P. nam (?)
the officials (?)
11. U -mu ma - la ,
days,  as many as
12. béle ar-nu
“lords  (of ) sin
13. Lkal -1a mar - sa .
.oall(?) the sick (?) .
14. gab - 5u ut - ta
the power (7) .
15, 7 -ir - 8u man - nu
the wise whoever . .o
16. damak  Babili B - sag[- gil]
the good of Babylon (and ) E - saggil
17. . Duppi Tu-«
. tablet of Tu-#
18.

. Nebo

. Nab (?) .

55
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Se. II. 987,
(A free rendering.)

........ the gods.......ovviiiiiii i
the rule of the heavens which he set for them in the four
TEZIONS v o v vv e e v e the renown that in Babylon, the
eity of his glo[ryjl, he had set for them....... the goods
of Babylon, small and gre[at], ...... in their faithful
counsel to Chedorlaomer, king of the land of Elam, they
said (?) “descend” (and) the thing that unto them was
good [they performed and], he exercised sovereignty in
Babylon, the city of Kar-Dunia§, [and] he placed [his throne ?]
in Babylon, the city of the king of the gods, Merodach.
......... the herd (?) and the dogs (?) of bit jabbatu he
favoureth (??) . . ... .... he captured constantly. He loveth
the winged raven....... he changeth. The loud-crying
raven, pouring out the bitterness . ... ... the dog who
cruncheth the bone, he favoureth, Nin-...... changeth.
The great snake of the man of fabbatu who poureth forth
....... What (?) king of Elam (is there) who has [erected]
a chapel (?) on E-saggil? [That?] the Babylonians made,
and their work [they have perfected ?]. [The let]ter (?) that
thou hast written thus: “I am a king, the son of a king,
a prfiest?] . ... the son of the daughter of a king, who on
the throne of a dominion have sat.” Dfir-mah-ilini the
son of Eri-kua, who [had carried off 7] the spoil, sat [on]
the throne of dominion and in the presence of . .. ... Now
let the king go, who from remote (fays has been ordained (?),
[whose name?] has been proclaimed. The lord of Babylon

repares not...... [in the month] Sivan and the month

ammuz (there) was made in Babylon....... my....... a
high-priest (?) who destroyeth the land, all [of it ?]..........
in their faithful counsel ............ my ..... the high-
priest (?) instead (?) of destruction..................
he has caused the great omes to be taken (?) with the
spoil v ovu..n ravaging the ... '

What I have just read is only a free rendering of the
text, the connection of which is, in many cases, very doubtful.
Nevertheless there are points that are certain enough—that
Kudur-(lag)gamal ruled over Babylon, and was a great
lover of animals. He seems {o have claimed to have built a
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part of the temple of Saggil or Sagila at Babylon, and the
Babylonians apparently revolted against him when the son
of Eri-ékua laid claim to the throne.

The third document is much larger and much more com-
plete than the other two, though still sufficiently mutilated.,
This inscription is very long, the obverse having 41, and the
reverse 39 lines of writing more or less complete, the text ot
‘the latter being divided into seven paragraphs. Its poetical
form will readily be recognized.

Sr. 158 + Se. 11, 962.

OBVERSE.
-msg -
kur -ra
the temple (?)
3. E - lam - mat
Elam
. bu-58u-8u
its goods
.+« « « . .« .+ . . .. . zi-mi-Bu-nu
T L oo . oo their faces
6.. . . . . . . -am-ma u-kal-lam D.P. Sam - &
and exposes to the sun

me (?) is -ni-ka a-mna babi giri
. and they pressed on  to the supreme gate
dalat Istar is - sik is - sub - ma it - ta - di
the door of Istar he threw down, he removed and he cast down
gidgal - 1i - nid
in the holy places
9. kima D.P. Ur-ra la ga-mil i-ru-um-ma Di-mag-i8
like Ura the unsparing he descended also to Dii-maj
iz - ziz -ma ina DO-mag i-na-at-tal &-kur
he stayed also in  Di-mah, he saw the temple
pl - 8u ipu$ - am - ma  itti D.P. maré i - dib - bu-ub
lis moutl, he opened, and with the children he spake,
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12. ana kal-la ku-ra-di-e-5u u-sah-mit ma-ag-ri-tu™

to  all his warriors  he hastened  the message
fu-ul-la-’ gal - lat & - kur li-ka-a-ma
Carry off the spoil of the temple, take also
bu-8u-8u
its goods
sub - ha -’ u - sur - ta - 8u fup-ri-sa-a
destroy its barrier, cause tts enclosures

sak - ki - e - 8u
to be cut through

15. a-na iki &u- . . . is - ni - ka .
to the chanmel . . . . . . they pressed on (?)
i-bu-ut mal-ki . . . . . ma(?)-bkar-8u(?)
he destroyed the ruler ?) . . . . . before (?) - him (?)
B - sar - ra
E-sarra
8. . ... ... ur -rid 8e - du - us - &u

there came down his winged bulls

u(®-sah-hi . . . . it(?)-Dbal par - si - §u
he destroyed . . . .  carried away  its ordinances
i-tu-um-ma pa-kid(?)AT-6I-ar i - suh

he drove away also the overseer of the ruler, he  took away

ka - tim - tu™

the vail
2l.a - na D.P. En-nun-dagal-la D.P.nakru (?) is-ni-ka
to Ennun - dagalla the enemy Dbressed on
lim - ni - i§
evilly
ina pani - 8u flani il - la - bi§ nu-u- i
before him the gods were clothed with Zght

kima bir-ka ib-rk-ma i-nu-u¥ aS-ru-ti
like Lightning he lightened and ke shook  the (holy) places
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24, ip (?) -lub -ma D.P. nakru uk-ki§ ra- man - 8u
Jeared also the enemy, he hid limself

.-1id (?) -ma D.P. ni-sak-ka - $u a - mat i - kab-bi- fu
descended (?) also its prince a command he speaks to him

« . . man-di. . .-1iilani il-la-Dbi§ niri
e e e e e e e e the gods were clothed with light

27. [kima bir - ka ib - rik -] ma i- nu-u8 af -ru - ti
[like lightning he lzglztened] and he shook  the (holy) places

En -nun - dagal - la sub - hi 4gé-8n
En-nun-dagalla, remove his crowns

. . . biti (?) - 8u ti - i3 - bat kat - su
[enter into 7] his house, seize his hand

30.. . . .uli-du-ur-ma ul (?)ih-su-su na- pi§-tu™
he feared not and he regarded not (his) life

En-nun-dagal-la ul u-sah-hi dgé-su
En-nun-dagalla, he removes not his crowns

. D.P.Elam (ki)-u iz-kur ma-ta(?)-tu®
the Elamite  proclaimed (to) the lands

33. . . D.P.Elamu D.P.si-e-nu iz-kur pa (?)-a-a*-ni§
. the Elamite, the wicked man, proclaimed far and wide(?)

. 8a-na kat-te-e u-8a-an-na-a na-pa-al-tu™(?)
the katté repeated the matter (?)

Su(®?)ba . . is man-di lib-ba lu-bil-lu-u
. numerous (?) within (?), may they bring

ana & - kur
to the temple

36.. . . .inadu-mag lu a-8ib a-’-il ni-sak-{ku]
. in Di~-ma} then dwelling, staying (was) the chiei.

-u it@)-bu(®)-us D.P.kat-te-e
. there came (?) to it the katté

a(®-al D.P. ni-sak-ku
stayed (?) the ciiief
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39. .

mu-um eli-8u

over him
- tu™
. -ku
Se. 158 4 Se. 11, 962.
REVERSE.
mi . . . abh(?)-bi(?) D.P, pafSuru Sa
e e e v . dish of

I-nu-um ra-bi-su Su-lum 1i-dib-
When  the guardian peace  spake (?)

3. ur-rid Se-du-uS-8u 8a &é-Jar-ra
there came down his winged bulls, who the temple
D.P. nakru D.P.Elam(?) (ki)-u ur-ri-ih lim-ni-e-tu™
the enemy, the Elamite, multiplied  evils
u Bé&l ana Bébili(ki) u-8ak-pi-du li-mun-tum
and Bel against Babylon caused to be planned  evil.
6. I -nu - um la - 8 - 81(?) mi- 8a - r
When  (there was) absence (?) of righteousness,
iz - iz - zu - ma a - hi - tu™
there was set also the destruction (?)
§a é&-8ar-ra  bit kis - Sat ilani ur - rid

of the temple, the house of the gods, there came
the multitude of .

Be - du - ud - Su
down his winged bulls,

D.P. nokru D.P. Elam (ki) -u il-te-ki bu-$u - gu
the enemy, ~the Elamite, © took  its goods—
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9. Bol a-sib(?) e-li(?)-8u ir-ta-8 [ki-]mil-ti

Bel dwelling upon (?) 1t had displeasure.

12.

I-nu-um Sa-bu-ru-u i§-ta-nu lim-nam (?)-8u-un
When  the magicians repeated their evil (?)
D.P. Gul-In® u imi-bhul-lu™ wu-pa-as-si-hi(?)
Gullum and  the evil wind performed (?)
[lim ?] - ni - 8u - un
their evil (?)
ur-ri-du-ma ilani Su-nu  u-ri-du-ma na-kab-bi-i§
come down also their gods, they have come down like a torrent
me-hi-e Siru lm-nu i-ma-a 8 -ma-mi-id
the storm (and) evil wind went round in the heavens
DP.A-nu™ pa-ti-ik-Su-nu ir-ta-8 ki-mil-tu®
Anu, their creator, had displeasure

. un-ni-i8 zi-mi-Su-nu u-na-a-ma Iman-za-as-sl

hemade pale their face, he made desolate lis place

[ma I ni(?)-ib-hi E-an-na u-sah-hi usurta - $u
o the shrine (?) of E-anna he destroyed its enclosure

a é-8ar-ra i1-nmu-u8 ki-gal-la
the temple, shook the platform.
18. . iz - kur gah - lu - uk - tu™
he decreed destruction
ir - ta - 8 ki - mil - tu™
. .. he ]Lad disfavour
ih (‘P) - pu (?) -un(?)-nat B&l[E-Jzi(?) - da

21.

Barred 'P) the people (?) of Bel of E- ,,zda )

harran Su - me - i - i§
the road to Sumer

a-a-u Ku-dur-lag-gu-[mal e]-pi§ lim- ni-e - tu™
Who (is) Chedorlao[mer], the maker  of  the evils?

id - kam - ma D.P.umman ma-an-{da?...Jun(?)-
he has gathered also the Umman-Man[da) the people (?)
nat Bél

of Bel,



62 THEO. G. PINCHES : ON CERTAIN INSCRIPTIONS AND RECORDS

U-na-am-ma-am-ma . . . .Ina a-hi-Su-nu
he has laid in ruin .« . . by their side.
24.I-nu-um S E-zi-da . . . . . . . ta-8u
When of  Ezida ... ils

u D.P. Nabtl pa-kid ki§-gat ur-ri[-id Se-du-u§]-5u
and Nebo ruler of the host, {t/Lere came} his [winged bulls].

down

Sap-1i§ ana Ti-amti (ki) i§-ku-[nu pa-ni-8u].

down to Tiamtu he  se[t his face]
27. YI-ne-DP. Tu-tu Baki-rib Ti-amti(?)ibh-mut
Ine-Tutu whoem within Tiamtu hastened

D.P. Utu - gisgalu (?)
the Sungod (?)
i-bir-ma Ti-amtu(ki) ir-ma-a la Su-bat-su(?)
he entered also Tiamtu ke set (that which was) not his seat
fa E-zi-da biti ki-nim 8u -hur-ru-ur
of E-zida,  the everlasting temple, was the enclosure

sak - ki - e - Su (?)
caused to be broken through

30. [D.P. nakru D.P. Elam (ki)-u u-8e-8ir si-in-di-8u
[the enemy] the Elamite | caused his yoke "\ to be directed
(team of horses)

Sap -1i8 ana Dir-si-a-ab-ba i§-ku-nu pa-ni-&u
down to Borsippa he set his face

ur-ri- [da-am]-ma harran da-um-mat-tu harranu
ke traversed (?) also  the road  of darkness, the road
Me - e8 - ki-i§
to Mesku

33. D.P.si-e-nu D.P.Elam (ki)-u u-nab-bil e-ma-ah-Su
the wicked man,  the Elamite, destroyed  its pulace (?)

DP.rubtiti . . . . . . . i-na-ri ina kak-ki
the princes . . . . . . . subdued with the sword
$a B -kur-(ati), ka-la-gu-nu [i§]-lul(?) 8al-lat-su-un
of the temples, all of them, he carried off (?) their spoil
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[bu] - §u - 8u - nu [11?]-ki-e-ma u-tab-ba-la
their goods he took and carried of
E -lam - mat ’
(to) Elam
.mal-ku i-bu-ut mal(?)-ki-su
. ruler, he destroyed ' ruler.
im-lu-u-ma ma-a-tu™
Jilled also the land
si
Se. 158 + Se. 11, 962.
(Free Translation of the Legend of Chedorlaomer.)
OBVERSE.
. the },en.lplé ®
. . Elam
. its goods
their faces.
. . . and exposed to the sun.
. and they pressed on to the supreme gate.
. He threw down, removed, and cast down the door of Istar mn

the holy places,

. He descended also, like Ura the unsparing, to Du-mab ;

. He stayed also in Du-mah, looking at the temple;

. He opened his mouth and spake with the children (of the place).
. To all his warriors (then) he hastened the message :—

. % Carry off the spoil of the temple, take also its goods,

. Destroy its barrier, cause its enclosures to be cut through.”

. To the channel . . . they pressed on,

. He deqtroyed (?) the ruler (?) . . before him

[from the temple] E-sarra
there came down his winged bulls

. He destroyed . . he carried away its ordinances
20. He drove away also ‘the director’s overseer, he took away the

vail.

21. The enemy pressed evilly on to Ennun-dagalla
. The gods were clothed with light before him
3. He flashed like lightning and shook the (holy) places
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. The enemy feared, he hid himself
. There descended (?) also its chief man, and he spoke to him a

command

- . the gods were clothed with light
RS [He* ﬁashed like lxghtnmg] and shook the (holy) places.

“[Draw near unto?] Ennun-dagalla, remove his crowns!

. “[Enter into ?] his temple, seize his hand !”

he did not fear, and he regarded not (his) life

31. [He dpproacheth not (?)] Ennun-dagalla he removeth not his
crowns.
32. . the Elamite proclaimed (to) the lands (?).
33.. . the Elamlte, the wicked man, proclaimed far and wide (?)
34. the katté repeated the matter ).
35. . . . numerous (?) within(?), may they bring to the
‘ temple
36. . the chief then dwelt and stayed in Dd-mah.
37. . . there came to it the katté.
38, . e e e e e the chief stayed.
39. . e« + « « « « « « « . . . over him.
40. .
41.
RevERsE.
.. . . . . . . . .dishof .
2. When the guardian spoke (?) peace [to the city ?]
3. There came down his winged bulls, who [protect?] the temple.
4, The enemy, the Elamite, multiplied evils,
5. And Bel allowed evil to be planned against Babylon.

(=7}

. When righteousness was absent (?7), there was decided (?) aiso

the destruction

. of the temple, the house of the multitude of the gods. (Then)

came down his winged bulls.

. The enemy, the Elamite, took its goods—
. Bel dwelling upon t(?) it had displeasure.

10.
. Gulu® and the evil wind performed (?) their evil (?).

12.

When the magicians repeated their evil words (?).

There came down also their gods, they came down like a torrent.

* Probably Ennun-dagala.
+ The characters in the original can hardly be anything else than

ﬁ,.Yﬂ e-li, “ upon,” and this would indicate that the “ temple” spoken

ot was a tower in stages—proba.bly that described by Diodorus as having statues
of Zeus, Hera, and Rhea—the temple of Belus.
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138. Storm and evil wind went round in the heavens—

14. Anu, their creator, had displeasure.

15. He made pale their face, he made desolate his place,
16. He destroyed the barrier in the shrine of K-anna,

17. [He overthrew ?] the temple, (and) the platform shook.

18.. . . . . . . hedecreed destruction,

19. .. he had disfavour.

20. The people(?) of Bel, of H-zida (?) barred(?) the road to
Sumer.

21. Who is Chedor-lao[mer], the doer of the evils?

22. He has gathered also the Umman-Man[da against (?)] the
people(?) of Bel—

23. Hehas laidinruin . . . . . . . by their side.

24. When the [enclosure ?] of B-zida (was) [broken down ?].

25. And Nebo was ruler of the host, there came [down] his [ winged
bulls

26. Down tc;| Tiamtu he se[t his face].

27. Ine-Tutu, whom the Sungod (?) hastened within Tiamtu,

28. Entered Tiamtu, (and) founded a pseudo-capital.

29. The enclosure of E-zida, the everlasting temple, was caused to
broken through.

30. [The enemy], the Elamite, caused hiz yoke of horses to be
directed, (and)

31. Set his face (to go) down to Borsippa.

32. He traver{sed] also the road of darkness, the road to Mesech.

33. The tyrant(?) Elamite destroyed its palace (¥).

34. He subdued the priuces of . . . . with the sword,

35. He [car]ried off the spoil of all the temples

36. [He] took their goods, and carried them away (to) Elam,

37.. .. . ruler, he destroyed its ruler (?),
38.. . . . . . . filled also the land.

Mutilated as it is, this text is nevertheless more satis-
factory as to its condition than the other two published in
this paper, and its nature is, therefore, not so difficult to
determine. The obverse tells us what “ the Elamite,” *the
evil man” (lines 32, 33), “the enemy” (lines 21, 24) did in
Du-maly («the supleme seat ), where, like Ura (— Nergal,
god of war and pestilence), he spoiled the temple of Istar and
destroyed that of Du-mab, turning his attention especially
to the deity Ennun-dagalla. If there be anything of truth
in the narrative (and in all probability it indicates what

T
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really took place, treated poetically), there must have been

a severe thunderstorm, when “the gods flashed like lightning

and shook the (holy) places,” so much so that the enemy
moved by superstitious fears, did not carry out his intention

of carrying away the crowns of the statue of the god. He

seems, however, to have taken and retained possession of

the place.

The reverse seems to state why all these misfortunes
came, and what further happened. It was because they
accepted a foreign ruler (so it would seem from line 2);
because there was denial of righteousness or justice (line 6),
upon which the Babylonians set great store; because the
Sabura repeated evil (words)—the winged bulls of Bél came
down, causing “storm and evil wind” The housc of the
host of heaven, ¢ the temple of the multitude of the gods”
(1. 7), apparently in Babylon, was destroyed, and the Elamite
plundered it; the barrier of the shrine of E-anna (probably
the temple of Nand at Erech) was broken down, and the
platform shaken (16 and 17), it is to be supposed by some
convulsion of nature.

This is followed by the reference to Chedorlaomer and
the Umman-manda, whom he seems to have led when
invading Sumer or Shinar (lines 18-23 of the reverse).

The next paragraph or stanza has a reference to E-zida,
the great temple-tower of Borsippa, the enclosure of which
was broken through. At this time Ine-Tutu, probably a
patesi or viceroy of this district, fled to Tiamtu, the region
of the Persian Gulf, where he founded a temporary capital
(lines 24-29). The invader thereupon seems to have pro-
ceeded to Borsippa, and afterwards took the road to the
north, to Mesech, probably the region north of Babylonia,
unless we are to read, with Prof. Sayce, Siskis, “To
Sheshach ” or Babylon, as already stated.

It is noteworthy that, in the reference to E-anna (reverse,
1. 16), there is no mention of the carrying away of the image
of the goddess Nand by Kudur-Nanhundi. The date given
by AgSur-bani-dpli for the invasion of Akkad (Babylonia) by
this ruler is 1635 or 1535 years before his own time, that is,
about 2250 or 2180 B.c. Now the date of Hammurabi, who
was a contemporary of Chedorlaomer, was about 2220 B.cC.,
so that we ought probably to regard the earlier of AZSur-
bani-apli’s two dates for Kudur-Nanhundi’s inroad us being
the more correct.

In the foregoing pages, I have treated of the three texts
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referring to Chedorlaomer and the other kings in the order
in which I identified them, but this is probably not their true
order, for the determining of which we must wait for further
material. '

They refer to a very powerful ruler and conqueror of
ancient times, who overran Babylonia. spoiling its cities and
temples, which latter, from their great wealth, naturally
excited his cupidity. The history of this conqueror seems to
have been told at great length by the scribes, possibly on
account of the circumstances attending his expulsion, as
seems to be indicated by the second document (Sp. 1I., 987),
which mentions the claim of a prince who is evidently the
son of Arioch, who there (apparently) calls himself *“ a king,
the son of a king, the son of the daughter of a king.”
Naturally these texts all refer, for the most part, to Babylonia,
that being the country most affected by the conqueror’s
warlike zeal, though his conquests in other parts may possibly
be spoken of in the first text (Sp. III., 2). The existence of
Fortions of three tablets referring to the conquests of Kudur-
aggamal show how profoundly the heart of Babylonia was
stirred by the misfortunes that the conqueror brought upon
their land, and their gratitnde at final deliverance must have
been proportionately great.

It is necessary, in view of the criticisms that have been
made, to say something about the names. We will there-
fore take that of the chief personage, Kudur-laggamal, first.
This name is written, as I have elsewhere remarked, in a

very fanciful way, namely, with the character ku four (or
three) times repeated, and mal, thus 1 3 & & T .
Now there are probably none who will deny that the group
=] & has the value Kudur—that is regarded, by all who
have seen the text, as certam. For the next character
(] again) I had suggested the value of lag (the polyphony
of the Assyrian syllabary obliges the student to be constantly
on the outlook for new values). For the fourth &Y the

bilingual lists suggested the value of g7 or gu (a softening of
the common value of the character, ku), and the syllabaries
indicated for the last character, Zg], the value of mal. Now
the name Tudgula in the first text (Se, III., 2) corresponds,
as far as the consonants are concerned, with the Tidal of
Genesis xiv., and Eri-Eaku or Eri-Ekua corresponds very

well with Arioch (of this name I shall speak later on). For
F 2
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our fancifully written name, therefore, a form corresponding
with the Biblical Chedorlaomer was suggested, for which
Kudur(lag)gumal gave, with little or no doubt, the first two
and the last two syllables—those corresponding to Chedor
and ‘omer. For the remaining character the value of la or
lag is required. These values are indicated by the sylla-
baries and bilingual-lists, and will be given in full in the
notes. For the present we may simply say that the characters
I8 (the second component is slightly doubtful, but can
hardly be anything else than here indicated, as a parallel
passage shows) have the variant 3¥- <14 &, pa-l-if, show-
ing that the second character has the value of Zp (I§), and
characters having that value (§] and £]J|<) can also be read
laf and luh (la§, lug), as is shown in Brinnow’s «Classified
list.” "E], moreover, has the meaning of é/lu, as has also the
character f], one of whose values is, as already remarked,
laf (lag)—indeed, the value of lay for JE] seems to be clearly
indicated by W.A.I. IIL, pl. 3, lines 51 and 52, where, as
I have elsewhere pointed out, we must read x|V, lag,
for YJJ¢. It is to be noted that Prof. Hommel's reading of
dug is a very suggestive one. &, as is well known, has
that value, as well ag that of tug, and ¢ and 7 interchange
in Akkadian, as shown by =M1T= =11 Q~YY, uteg, and »FHY
£Yyy] wlaj, which are given as the Akkadian values of { &1JJ¢
(W.AL V., pl. 38, lines 8556 and 61¢). Here, then, are three
aguments for the values of lag, lij, and {ug for TE], besides
the intrinsic probability of the tablets themselves, for it is in
the highest degree unlikely that tablets containing the
name of Tidal and others closely resembling Arioch and
Chedorlaomer, the last designated “king of Elam,” and “ the
Elamite,” should not, after all, refer to those personages.
The name identified with Arioch is written | »] = Z5Y
W, Eri-E-a-ku, and Y > Xu] B W, Eri-e-ku-a, the
latter form showing that the character to be restored in the
first form is J)]. The question naturally arises whether, in
the form Eri-e-ku-a, the last two characters are not trans-
posed (J=] 1§ for ¥ J=]), as the final Y} does not seem to
belong to the word which follows, though that is certainly
possible. The equivalence of the above forms, 1 %] =% x|
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W B and 1 =2aY ) 5 1}, is placed beyond doubt by the
fact that the son in both cases is | =PpxY =& 1 V-,
variant ¥ FA s S —F -, Dur-map-ilans (? or Dir-
sir-ilam), a name meaning “the great” (or “supreme”)
“fortress of the gods.”* The equivalence would not have
been absolutely provable otherwise. With regard to the
name Eri-Eaku, or Eri-ekua, an extremely important sug-
gestion by Prof. Sayce is worthy of notice. In a communi-
cation that he has made to me upon the subject, he says:

“>], Fa, must have been pronounced é in late Babylonian,

as is shown by the "Aos of Damascius.” Thisis a suggestion
that would indicate that Eri-Aaku and Eri-akua are better
transcriptions than those indicated above, and probably

explains the variant of =¥ |} JxJ, A-¢, for the name of
the well-known deity =¥ Zz] 1§, E-a, or, as we should

probably transcribe in both cases, Aa = "Aos, as mentioned
in the note of Prof. Sayce already referred to.

FURTHER TEXTS BEARING ON THE ABOVE.

The letters of Hammurabi discovered in the Museum of
Constantinople by Father Scheil are three in number, and
are addressed by that ruler to a certain Sinidinna™, to whom
he- makes certain communications concerning the affairs of
his kingdom. The text referring to Chedorlaomer I reproduce
here after Father Scheil’s copy, which I venture to retran-
scribe into the Babylonian character.

TEXT.

Wol  HUE B4 HE
& SCHc

8. r1 Bl A R EL I E
= A = R A=K
=\ = IS <

* At first, influenced by its meaning, I regarded this as the name of a
city, but the text of Sr. IL., 987, when brought to bear upon Sp. IIL, 2,
precludes the possibility of that.
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A

i2.

s Bl = E 2 b S

»

Y

A Mo« 4 03A
s T 8

N4 8K O0-4
< EY =l €] =

W &1

TRANSCRIPTION.
A - na Sin -1 - din - nam
ki - be - ma

.um-ma Ha-am-mu-ri-bi-ma

I-la-a-ti" 82 E-mu - ut - ba - li
ed - L - ti - ka

um -u™ 8a Ku - dur - la - ah - ga -mar
u - fa - al - la - ma-ak-ku
I-nu-mais-sa-an-ba-ni-ik-ku
i-na umman -i" Sa ga - ti - ka
umman - a® Iu - pu - ut - ma

1 - la - a - v

.a-na Su-ub-ti-5& - na

L - 8a - al - i - mu
TRANSLATION.

To Sin-idinna™

. speaks also

. thus Hammurabi

. The goddesses of Emutbalu

. (for) thy heroism

. (on) the day of Chedoriaomer
. 1 shall deliver to thee.

. When they ask them back from thee
. with the people of thine hand
. overthrow the people, and

. the goddesses

. to their seats

. let them deliver

ON CERTAIN INSCRIPTIONS AND RECORDS

7 ZEL | - 2 s JL* —
B -ﬂ 5 Lft Bl o =
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FREE RENDERING.

“ Hammurabi sends thus to Sin-idinna™. I shall hand over
to thee the goddesses of Emutbalu (on account of) thy
heroism on the day of Chedorlaomer. When they demand
them back from thee, overthrow thou their people with the
people who are with thee, and let them restore the goddesses
to their shrines.”

In other words, this was a gift to Sin-idinna™ which he
would have to renounce if there were difficulties connected
with its retention, for the people might demand their god-
desses back. Should this take place, Sin-idinna™ was
apparently to chastise the people, and theu restore the
images to their ancient shrines, in order that the conquered
might see that the conqueror, though he would not be
dictated to, was merciful.

Father Scheil seems to have found the true key of the
situation. Sin-idinna™ was, as is well known, king of Larsa,
and he points out that he must have been the lagt ruler
before the two Elamites, “princes of Emutbal,” Kudur-
Mabug and his son Rim-Agu or Eri-Aku (Arioch), dispossessed
him, and the latter became king of Larsa. Sin-idinna™ of
Larsa is very probably the same person as the Sin-idinna™ to
whom Hammurabi writes, and to whom Hammurabi, if he did
not actually replace him upon the throne of Larsa, at least
gave considerable authority, and helped to drive out the
Elamites from his territory.

Ag,in Gen. xiv, Chedorlaomer is called king of Elam, it is
to be supposed that he had no authority in Babylonia itself.
In all probability he simply invaded the country to help his
countrymen and possibly kinsmen, Kadur-Mabug and his son
Rim-Agu, Eri-Eaku, or Arioch, and it is to be supposed that
they were all driven out together by the allied native princes
of Babylonia, Hammurabi or Amraphel, and Sin-idinna™, the
rightful king or viceroy of Larsa.

Fortunately there exists what may be regarded as the
official record of the victory gained by Hammurabi. It is
the colophon-date of the tablet B. 64, which records the sale
of a plantation by Ana-Sin-emida to Mubaddu™ for 2§ shekels
of silver. This important entry is as follows :—

Y EET A (WY A< Iti As-a uda nis-efa-kama
A8 J< 214 A Bx = 2= Mu Ha-am-mu-ra-bi lugala
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=R B - § 31 4 ma-da Ya-mu-ut-ba-lum
G =22 W & 210 5N ulugala Ri-im-Agu

E o B ) =t §u-ni sa-ne-du.

Month Sebat, day 23rd,
Year Hammurabi the king
the land of Yamutbalu
and king Rim-Agu

his hand captured.

Judging from Sr. IIL., 2, and Se. II., 987 (see above,
pp. 4-14), Dir- gir-ilani, son of Arioch, took part in certain
political events, and even seems (p. 14) to have laid claun
to the throne of Babylon. The history of that period will
only be known, however, after the records here printed are
completed by further discoveries in Babylonia, and possibly,
in Assyria as well.}

Notes to S», III, 2 (pp. 46 ff).
OBVERSE.

4, Prof. Hommel here restores the name Hammurabi,
ag does likewise Prof. Sayce, who completes also at the
beginning [ina tar-] su, making this part read “[In the]
time of Hammu[rabi),” ““ whose praises,” he adds, “are sung
in the following lines.”

- 8. Zandnu, from which zanin comes, mean “to rain,” and
“to nourish,” or “ be patron of,” as in the expression zanin

* The envelope here adds @ , the determinative suffix indicating a
place-name.

t+ The envelope has EY ¥ ,LE:Y —Ax] €= 25T, Se-nd sa-ne-
wn-du. The root of the Akkadian verb is E»:Y T=1x] sa-duga, which is

translated in W.A.L. II, pl. 15, 1. 462, by a form of the word £asadu,
“to capture.”
{ Another text regarded as referring to Rim-Agu is that published in
W.A.Liv ., pl. 35, No. 8, in which the name is spelled -H—(Y L -
"W\ 22y Ri-im-D.P. A-gam-um or Rim-Agawr. Prof. Hommel, at
the Orientalist Congress lately held in Paris (1897), suggests, however, that
\ is possibly a mistake for =/-, nx, and that the whole is to be read Rim-
Anum, the name of a king of Larsa recemtly found on tablets from
Seukarah. Whether Rim-Agu™ and Rim-Anu™ be the same or different
rulers is at present uncertain.
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E-sagila @ E-zida, “patron of (the temples) E-sagila and
E-zida,” and it is apparently the meaning which zanin
has here. '

9. Usamkit, “he causes to be slain,” is apparently the
verb to the lost portion of the line, and perhaps refers to
malku (4 zanin [é§reti ?], “ the ruler who was not patron of

the [temples ?],” in line 8.

' V =502 &1~ 1=, Dir-gir-ilani, «the supreme for-
tress of the gods,” is a phrase that one would hardly expect
to find as the name of a man. Such names, however, were
probably not uncommon at the time, for we find such expres-
sions as | - gERY (- VY, Assur-dir-pani-ia, * Asshur
is a fortress before me,” etc., used as names of men. The
transcription of the first syllable of Diir-gir-ilani is confirmed
by the variant #74 for ¥<Ix] in Sv. II, 987, line 19
(plate II). Cf. page 69.

For Y »%Y =t =V W El, £ri-(D.P.)[E]-a-ku, variant
V2~ % B W, £ri-(D.P.) E-ku-o (apparently a mis-
take for the first form) and Prof. Sayce’s remarks upon the
pronunciation of JgY, see p. 69.

10. Lslul, “he carried off,” «“ spoiled,” seems to belong to
the words at the beginning of the line, now lost. The
phrase ““waters (T} ¥, mé) over Babylon and E-saggil " is
obscure. The character [} has so many meanings besides
that of “water,” that it is difficult to choose between them.
As, therefore, the meaning here adopted is by far the most
common, 1t seems best to vetain it, regarding the word as
probably used as a poetical expression for *destruction.”

-saggil was the name of the great temple-tower at Babylon,
and it is noteworthy that the spelling Zg] 517 1Y, £-saggil
(probably pronounced E-sangil) is late. The earlier texts
generally give ] 512 SSI)Y, E-sagile, which is more
correct.

13. The name Tudhula corresponds very well with that
of Tidal (Heb. Syjm),the Greek form of which is @apyal,
showing that the 3 had the guttural sound similar to the
Arabic ;C’ represented in Assyrian, as a rule, by 4 (=r=¢),
which was the nearest that those who used the wedge-
writing could get to this sound. The LXX. had the disad-
vantage of an incorrect reproduction of the name (3 for )
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in the copy of the Hebrew text which they used, hence the
form ®apyar for Badyar. The Babylonian scribes seem to
have given it an Akkadian etymology, Tudhula apparently
meaning, in that language, “the ewil offspring.” or (if we
regard jula as another form of gula or gala), “the great
offspring.” The vowel of this name (if it be Akkadian) is
probably incorrect in both the Hebrew and the Greek forms.
How his father’s name (of which we have only two syllables,
namely, Gazza- . .) is to be completed, is uncertain, but the
full form, as I have restored it, may be regarded as very
probable, being based upon what is probably the same name
on a tablet concerning which I hope to speak elsewhere.

14. This line is the same as line 10, which see.

15. The form mupha-§w, “upon him,” for the more usual
muffi-$u is noteworthy. ,

16. The last word, the name Annunit, is interesting on
account of the archaic writing of the first syllable, the name
being found at 2200 B.c. and thereabouts, spelled as above,

but with the ending w" (=¥ =+ W ZE (An-nu-ni-tum).
The late style of writing is =% 1} =~ J> 3E, D.P. A-nu-

ni-twn, Of course it is possible that the form in the text
originally had this ending, but if so, it probably had double

t (1 = Y =E, An-nu-nit-tu™).

REVERSE.

1. The name of the city, Ahbé, is doubtful with regard
to the latter part, notwithstanding that the traces of
characters and the needs of the text require some such
character (&, #%) as is here restored. As the character {7,

which the tablet has, seems to be impossible, I have regarded
the horizontal wedge as accidental, and read simply Y, ana.

2. Here the scribe seems to have written =], zu, for
=Y, ma, in mahazu. Prof. Sayce completes the last word as
the name of Borsippa, which is possible, in which case the
whole was probably written El>Y (-] 3, Bar-si-ip, D.S.
The common way of writing it is EPY 2P 3, Bar-iip,
D.S., but the forms ERY - & + - &, Bar-sip, D.S,
and E¥ Y~ B, Buwr-#ip, D.S., are also found, as well as
E1 (- R Q6! B, Ba-arsi-pa, D.S.
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3. VB I B =), Ku-dur-lag-mal, is defectively written
for Y &Y 1=V 1Y I=Y &Y. For another way of writing it, see
p- 28, and the note to Se. II, 987, 1l. 6-7, below.

' 4. 2z &, ab-’. The translation of this word is a con-
jecture.  fI~ =& €E), ‘a-nu-tu, is possibly an old way of
writing anndatu, plural masc. of ann@, this, agreeing with

" darrani. The form with one n occurs in ASSur-nagir-apli
L 90.

6. & Y+, ar-rat, is apparently 3rd pers. fem. permansive
of ardrn, *to bind.”

9. ¥ €. ni-bu, seems to be a byform of the permansive
nabd, from nabi, “ to proclaim.”

Notes To S II, 987. (pp. 51 ff.).

4. #1Y 4. sar-tam. The translation “ fame ” is a conjecture
—the rendering “ happiness ” would also make good sense.
The reading sarta™ is also possible.

6-7. Prof. Sayce here translates (ana Kudur-laggamal,
etc.) «To Chedorlaomer the King of Elam they answered,
‘Descend!’ thereupon that which seemed good unto them
[he performed].” The reading Kudur-laggamal in- Father
Scheil’s tablets is also given as J&] =5 = Jo =2 =11,
Ku-dur-la-ag-ga-mar, agreeing very closely with the | }&] %
B Y &, Ku-dur-lag-ga-mal, cf this tablet. For the shorter
form, see above.

8. Kar-Dunia§ would appear from this to be the district
in which the city Babylon was situated. confirming Delitzsch
in Wo lag das Paradies?, p. 134.

10. I &+ is apparently for [ J&, the character for
“dog” followed by the plural sign. XJ Y ZJ 1} 2Y is a
doubtful expression. but it would seem, from its connection,
to be a *house” where wild animals are kept, it hal-ba-
a-ta". I regard habbata™ as being the plural of a feminine
noun, the singular being possibly kabbu or gabbatu, and
possibly derived from the Akk. TV, haba, “hollow place,”
“den.” See the Journal of the Royal Asiatic Society, 1894,
p. 850, cuneiform text, line 18, (habbu) and 25 (read pab[bu)).
The “house of robbers” does not seem to suit the ocontext,
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and we should not expect the form jabbatar, but 1Y =Y »& Y,
habbate.

11. [jtarku is the secondary form of the kal of hardky,
the meaning of which, Delitzsch suggests, is “ to engrave.”
This, however, can hardly be correct, as such an expression
would come in rather suddenly here. As it is animals that
are referred to in this passage, this verb ought to express
something relating to them, and in this connection we may
perhaps compare the Heb. T277, not with the meaning of
the A.V., “to roast,” but with that of the LXX., Chald.

and Syr. “to take,” ¢« catch” The } should be= &

not_. The word Ainu may belong to what follows, and,

if so, must be rendered “faithful’—¢he loveth the faithful
winged raven,”
12. The character 3<X[H] here is equivalent to the

Assyrian »x Li'_:”, the values of which are mu and sub. It is

—

evidently used here, and in line 14, for =I¥, Assyrian
»:ﬁﬂ, nak.

15-21. The lacuna here make the text very difficult.
Prof. Sayce translates and completes thus: “ Who (du) is
the king of Elam who has [removed?] the woodwork of
E-saggil [which] the sons of Babylon had erected, and has
destroyed] their work ? © [These are the] words which thoun
as sent saying: “I am a king, the son of a king un[rivalled ?].
Who ([@]u) is the son of a king’s daughter who has sat on
the throne of royalty ? Dfir-gir-ilani, the son of Eridku, the
son of the queen Kur . . . has sat on the throne of royalty,
and in front of the sanctuary (di) has [worshipped]
(iplakhkhu). Therefore (énu) let the king march,” etc.

In L 15 &) WH =, D.P. nun-nu, is the difficult word. If
from the Akk. -Y{{¥, nuna, it should mean the great wood-
work.” In my rendering I have regarded it as referring to
the chapel or shrine at the top of E-saggil. The part of a
word at the end of 1. 16 may be restored as =/~ EY, ruler,”
a = rxY. nisakku, “ruler,” “prince.” Prof. Sayce has
apparently completed this =~ EI{] A 1, ld sana-an,
“uneqnalled.”

The last charvacter of 1. 21 is apparently to be completed

as PHE, de, PR, Assyr. Y&, kun. The full word was

possibly Zunnu,
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23. The last word is probably #= w\ IMJ & 339,
innippus. )

24, -T2 F] gLl would seem to be a variant, for the
Assyr. =18 Bl B, cwr-ra = kald, W.AL IL, 21, 46e.
~IN2 — &7 in L 26 seems to be also a variant of this
group. )

27. =X* is apparently not equivalent to amiu, «female
‘servant,” but to &= i*, Sal-lat, “ spoil.”

REVERSE.

This is very mutilated indeed, in fact, remains only of
about L8 lines (including the colophon) exist, and profitable
commentary upon these is impossible. All that may be
said with safety is, that it probably gave a continuation of
the historical narrative of the obverse.

Sv, 158 + S» II, 962, (pp. 57 &)
OBVERSE.

1-3. Prof. Sayce suggests that these lines should be com-
pleted in accordance with the rev. lines 33-36: [The Elamite
destroyed | its pa[lace, he subdued the princes (and) . . . . .
with the sword, he carried off the spoil of | the temple(s), [all
of them, he took their goods, and carried them off| (to)
Elam.”

4. Here, possibly, we have to complete: “[The enemy,
the Elamite, took] its goods.”

5. Prof. Sayce suggests the completion: ¢[he made
pale] their faces, as in line 15 of the reverse.

7. The difference between 3 and &Y is not observed by
the scribe. In ¢snika, we must, of course, read the latter,

8. For ((, nis, we ought, perhaps, to read {((, 5, making
the word gisgalles. The adverbial -e§ or -i§, in this text,
is frequently used to express “in,” “to,” or “from,” like
Di-mapis (1. 9), nakabbis (vev., 1. 12), famami§ (rev., 13),
Sumeris (vev., . 20), Meskis (rev., 1. 32).

11. Prof. Sayce suggests that X ET KK, mdre,
““children,” here refers to the soldiers. They are, in fact
called kurade, < warriors,” in the next line.
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12. Magritum, from the context, “message” or ‘‘command,”
as the thing to be obeyed. Probably from snagdru, “to obey.”

13. Sulla’, imperative plu. kal. of salalu, « to spoil,” whence
also $allat, * spoil of.”

14. Supha’ is imperative plu. piel of safi, meaning “to
destroy.” Suprisa 1s imperative plu. shaphel of pardsu, ¢ to
divide.” Sakkz I have rendered as plural, but it nay be
singular (see rev. L. 29). The meaning “ enclosure ” seems to
be that required by the context.

17. Prof Sayce regards a fresh paragraph beginning
Inum, “when” (c¢f. rev., lines 2, 6, etc.), as having begun
with this line.

18. Urrid is from dradu (= warddu), probaby aor. of the

ael.  Sedussu is apparently for §édu-su, and, if so, is probably
the plural of $du, with suffixed pronoun. This phrase
occurs also in lines 3, 7, and (25) of the reverse.

19. U-sah-hi is the most probable completion of the
word, after which Prof. Sayce suggests the restoration
usurta-§u (“ he destroyed its barrier”).

20. £E] B¢ BrUY, at(d)-gi-g¢ is the Akk. equivalent
of maliku, “ ruler.” Prof. Sayce suggests that pakid refers to
the god Nebo (¢f. rev., 1. 25).  [Issup is from nasdhu, “to
remove,” and kattmtu” from katamu, “to cover.”

21. ¥ - WY o ~gl, D.P. Ennun-dagalla, or, better,
Ennuna-dagala, apparently means “the watchman of the
broad place.”

22. The singular ¢llabis with the plural noun ilini here
and in line 26 is noteworthy.

23. Imis is apparently from ndfu, “to totter,” ¢ shake,”
and seems to be transitive, though its noun may, possibly, be
assati, and, if so, we have here another example of a singular
verb with a plural noun.

24. Ukkis. This can hardly be the dkasu (WaN), “to put
an end to,” of Delitzsch’s Handworterbuch, but must be from

Wy, the Arab. u:_g)/, “to diminish,” the noun from Whiéh,
:.2}’, is explained as “the station where the moon is

eclipsed.” It is with this meaning that the Babylonian
word is apparently connected.

25. The first word should apparently be completed
urrid. Nisakku is of Akkadian origin, and means “he who

(n?) is head” (sag).
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29. The form tighat is interesting—it is an imperative
like #isab, “set” in the American portion of the British
Museum tablet 85—4-30, 48 (see my article upon this text in
Hebraica for Oct., 1886, p. 17, 1. 9).

33. == =E 3V =, D.P. sénu. This word genevally
means “ good,” and in tbis agrees with the Akkadian
ideograph expressing it, nig-a-2¢ (for nig a-zi-da), ¢ he who”

" or ““ that which is right ” (lit. “on the right hand”). This
rendering, however, clearly fits neither here, nor in line 33
of the reverse. We have, therefore, to regard this word as
the same as the génu or ginu which translates the Akkadian
<], gab, and is a synonym of b7i5u (or bisu), “bad.” (See
J.R.A.S. for 1894, g 830). Prof. Sayce translates similarly,
“wicked man,’ and suggests the placing of inum, *when,”
at the beginning of the line (¢f. rev. 1L 3, 6, etc.).

34. Napaltu may be from napalu, or (if [ represent a
sibilant) from napdsu, napdsu, or napdasu.

36. A%l in this line and aal in 1. 28 are possibly from the
same root, and may be connected with the word dlu, ¢ city,”
as “ dwelling-place.”

Se. 158 + 80 11, 962, (pp. 57 ff)
REVERSE.

Prof. Sayce suggests, as an alternative rendering of Inum
rabigy Sulum idib[bub], “ When he said ¢ Rabisu, peace!””

6. The character § Y1 are doubtful, but are more pro-
bable than any others. La-§asi may be a compound word
meaning “non-pronouncement ” (like ld-§ubat-su, « his pseudo-
capital ” in line 28). Apitu is the fem. of apu, « foreign,”
here used, apparently, like adita (acc.) in W.A.L 1IV., 48,
obv. L. 3, for “untoward” ¢ contrary ” (fate). (See Delitzsch,
Handwdrterbuch, p. 415).

10. Sabura seems to be preferable to abura. I have
regarded the word as possibly a variant of §abra, “magician,”
“geer.” Further material is required to find out the true
meaning.

11 % Gl f::, or, giving the second character its
earlier form, —¥ (<] £, D.P. Gul-lum, the god Gullu™

or Kullu®, is probably from the Akkadian, and would mean
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“the god of destruction” (qul= dbdatu, “to destroy ”). The
next word, imi-pullu” (mer-pullum and tu-jullu* are also
possible readings) is likewise from the Akkadian, and means
“evil wind” (imi, mer, or tu, “wind,” pul, “ evil”).* Upassihi
is for upassipu (sing. for plu,, as in obv,, 1l. 22, 23, etc.), from
pasahu, probably not a variant form (with s for §) from
pasabu, “to cease,” “be quiet,” as this meaning does not
seem to suit very well. The Heb. cognate ot pasahu, how-
ever, has s for § (MDPB), as in the present text.

18, Prof. Sayce suggests the completion of this line as
Inum nakru Elama, ¢ When the enemy, the Elamite (decreed
destruction).”

28. La Subat-su, “not his seat.” This curious expression
is not without its parallel in Assyrian, as in Id kéétu, “not
right,” “wrong;” ld-annu, “unsm,” *“innocence;’ Il4-bél-
kussi, «“ a not-lord-of-the-throne,” “a usurper.”

29. Supurrur is shuphul permansive of hardaru, « to hollow
out,” ¢ dig through,” whence jurry, -*hollow,” “hole;” harru,
‘canal,” and harranu, “road” (probably originally a dual).
The expression §uhurrur Sakké-su is a parallel to Suprisa
Sakke-$u, “came its enclosure to be cut through” in 1. 14 of
the obverse. 5

32. Meskis. Prof. Sayce suggests here (3, §7 (Siskis)
for ¥, me (Meskis), which would mean “to Babylon”
(MY, Jer. xxv, 26; 1i, 41). The character -, however,
is certain, and, if correct (as we are bound to assume it is) it
implies a further extension of the Elamite conquests spoken
of, and furnishes an interesting explanation of Psalm exx, 5:
“Woe is me, that 1 sojourn i Mesech,” .., in the land of
darkness, the parran dawmmata “road of darkness” of this

passage. Prof. Hommel regards J&| (k) as a determinative
suffix, and reads * to Mish.”

POSTSCRIPT.

In the foregoing pages an attempt has been made to give
fair renderings of three very difficult texts, one of them of
considerable length. Their mutilated state has prevented
the author from making translations which may be regarded

* Gullum w imi-hullum seems to be parallel to the mehé Sdru limnu,
¢“gtorm (and) evil wind,” in line 13.
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as really satisfactory; improvbments will doubtless be made
as time goes on, and there is always the hope that perfect,
or at least, more perfect copies than those here given, may
come to light, changing much of what is uncertain and lack-
ing, and giving us, instead, really trustworthy documents.

The author has not thought it necessary to reply specifi-
cally to the various criticisms that have been made, the
-critics having commented upon the texts without taking into
consideration all the facts, even when they knew them, and
he could, he thinks, place his finger upon at least one case of
deliberate suppression. These critics it would be absolutely
impossible to convert, even if the author had any desire to
do so. With such imperfect texts as these, however, dog-
matising is impossibls, and the anthor disclaims any such in-
tention. It is quite indifferent to him whether 1 & = &/
Y 5], 1A - 0 B and 1 4 (-] 1Y be
Chedorlaomer, Arioch, and Tidal respectively—they may be
entirely different personages, but if they are not what they
secem to be, it is a remarkable listorical coincidence, and
deserves recognition as such.

The author greatly regrets that he was not able to refer
so much to Protessor Hommel's Ancient Hebrew Tradition as
he would have liked, this paper having already assumed its
present form before that work came to hand. He here takes
the opportunity, however, of publicly thanking Professor
Hemmel for the kind way in which he has mentioned his
name, and referred to the texts here published, and he
recommends to the reader desiring the opinion of another
specialist and earnest student of Assyrian, the striking
work of the well-known and eminent professor of Oriental
languages in the University of Munich.
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At the Meeting of the Victoria Institute at which the investi-
gation of this subject was commenced the discussion was of a
conversational character. Proof copies of the first eight pages of
the paper were sent to members, especially known Assyriologists,
among these Professors Hommel, Sayce, and others whose co-
operation was desired.

The following letter, written by the Rev. Professor A. H. Sayce,
D.D., refers to one of the very interesting points involved in the
matter investigated.

Assuan, February 18, 1896,

I believe that we have at last an explanation of the enig-
matical title given to Tidal in the 14th chapter of Genesis, “ Tidal
King of Nations.” Mr. Pinches read a very interesting paper on
the important Babylonian texts recently discovered by him which
relate to Kudur-Lagamar or Chedor-laomer, Tudkhula or Tid’al,
and Eri-Aker or Arioch. They are, unfortunately, all more or
less mutilated; but one of them states that Kudur-Lagamar
‘‘asgembled the Umman-Manda ” or ‘“ nomad hordes ”’ of the East
when he “ did evil ” to the people and land of Bel. The Biblical
Goyyim * nations ” would be the Hebrew equivalent of the Baby-
lonian Umman-Manda ; and in Tidal, therefore, I see a king of the
nomad hordes who adjoined Elam on the north. This throws light
tpot a passage in the great Babylonian work on astronomy which
riins as follows :

“The Umman-Manda comé and rule the land ; the mercy-seats
of the great gods are removed ; Bel goes to Elam. It is prophesied
that after thirty years the vanquished (P) shall bé restored, and
that the great gods shall return with them.”

As Kudur-Lagamar was King of Elam; we cau understand why
the consequence of the incursion of the Umman-Manda was that
Bel should go to Elam. I may add that the texts discovered by
Mr. Pinches seem to be oracles addressed to the Babylonian King

Khammurabi.
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ORDINARY MEETING.*

W. N. Wesrt, EsqQ. (late), IN THE CHAIR.

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

AssocIATES :—James Gloster, Esq., A.B., M.B, M.Ch.,, London ; Rev.
J. W. Ewing, ML.A., London.

A paper on the “ Ethics of Buddhism,” sent from America by Mrs. E
Reed, was then read by Mr. Theo. . Pinches. A discussion ensued,
which was commenced by the reading of communications from Sir
M. Monier Williamis and the Rev. R. Collins, M.A., after which the
following spoke :—Colonel Alves, Mr. David Howard, the Chairman,
ahd Mr. Theo. G. Pinches. The meeting was then adjourned. (The
subject being one of special interest will be further considered.)

* 2nd of 1896 Session, Jan. 6.



92

ORDINARY MEETING.*
T. CaaPLIN, Esq., M.D., IN THE CHAIR.

The Minutes of the last Meeting were read and confirmed, after which it
was proposed by the Council, and unanimously approved, that the following
Address be presented to Her Majesty the Queen :—

“MAY 1T PLEASE YOUR MAJESTY,

“We, the President, Vice-Presidents, Council, and Members of the
Victoria Institute most humbly beg leave to assure Your Majesty of our
deepest sympathy in the grievous loss that Your Majesty has susiained in
the death of His Royal Highness Prince Henry of Battenberg, while on
active service with Your Majesty’s forces in Africa.

“That Your Majesty may be mereifully sustained in health and strength
under the great bereavement, and that Your Majesty may long be spared
to rule over Your Majesty’s loyal and affectionate subjects is our most
earnest and heartfelt prayer.

“(Signed) G. G. STOkES,
“ (Hiven under our hand this President.
6th day of February, in the year 1896,

An appropriate and almost similarly worded Address was arranged to
Her Royal Highness the Princess Henry of Battenberg.

A paper entitled “ Where is Mount Sinai?” by Professor E. Hull,
LL.D., F.R.8., was then read, and a discussion took place in which Sir
Charles Wilson, W., R.E., KCM.G., K.C.B,, F.R.8,, Canon Girdlestone,
M.A., and others took part. The enquiry is not yet in complete form,

* 4th of 1896 Session, Feb, 3.



ORDINARY MEETING.*

ProrEssor E. Hurr, LL.D., F.R.S., IN THE CHAIR

The Minutes of the last Meeting were read and confirmed.

The following paper was then read by the author :—

CHINA’S PLACE IN ANCIENT HISTORY: A FRAG-
MENT. By Surgeon-General Sir C. A. GorpoN, M.D.,
K.C.B., QH.P., Officier de la Légion d’Honneur, etc., etc.

WENTY-SIX centuries B.c. an office of Historiography
was established by order of Hwangti, “the yellow
emperor,” then ruler of the Chinese people. From that date
to the present the current of history in relation to them is
for the most part accepted as correct and continuous,
although the circumstance is acknowledged that during the
two or three centuries immediately following, a remnant of
tradition gave colouring to records of actual events.

In accordance with the custom of the time Hwangtif was
elected to rule over the united tribes of immigrants engaged
in consolidating their organisation and government in the
limited territory then occupied by them on the borders of
the Yellow River in Shensi. His first task completed,
namely, the subjugation. of his enemies, he devoted his
attention to the improvement of conditions educational and

* Subject introduced 17 February, 1896 (5th Meeting of the Session),
finally arranged and passed for press 1 September, 1897.

t B.c, 2632 ? The assigned date of Deluge B.c. 31565. (Hales) See
Note 1 before Appendix.

+*y The Author desires to express his thanks to Mr. Theophilus G.
Pinches, of the British Museum, for having enabled him to arrange the
references to Babylonian and Assyrian History in accordance with the
I‘eS(l)llts o(f} modern research up to the present date, September, 1897.
—C. A, G

¢
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social, relating to his people. Among the subjects to which
his attention was directed the following brief record must
here suffice, namely :—He established the cycle of 60 years
in accordance with which Chinese chronology has ever since
continued to be reckoned. That cycle would appear to
have been little if anything more than an adaptation of a
mode of reckoning time adopted nearly two centuries before
the date of his accession, by means of the numbers 10 and
12, the characters of which gave a cycle of 60 years,* and
formed also the rule of the hours, days, months, and years—
a formula so commodious that it has been preserved in
China, even from the time of Fohi to the present period.t He
introduced the decimal system of notation.f He encouraged
the study of astronomy and meteorology; being able, “ by
means of making experiments, to foretell the changes of the
weather and air.” He established methods of measurement
by length and by weight, and made stringent enactments
#hat both should be just; the art of cooking in furnaces
prepared for the purpose; the erection of houses instead of
bowers formed by branches of trees. He caused roads,
chiefly for military purposes, to be made and bridges erected
throughout his dominions.§ It is related that while they
were as yet unfinished, he invented a carriage on which was
arranged a gallery surmounted by a little figure that pointed
to the south, thereby indicating the direction in which on
the occasion of an Imperial progress he desired to wend
his way through primeval forest land. The same instrument
served to determine the four cardinal points without
considering the aspect of the heavens. This could have
been no other than the compass, the discovery of which in
China is usually assigned to a date long subsequent to that

* The sexagenary cycle seems to have been perfectly arbitrary, for no
explanation now exists of the reasons which induced its inventor Hwangti,
or his minister Nao the Great, to select this number. It is in fact
nothing more than a method of reckoning chronological periods, though
restricted to China, the century being adopted for the same purpose by
Western nations. Du Halde, vol. i, p. 135; Williams, vol. ii, p. 69
China opened—Gutslaff, vol. i, p. 296.

+ China, by Hugh Murray, vol. iii, p. 234.

1 The notation of the Chinese is based on the decimal priuciple ; but as
their figures are uot changed in value by position, it is difficult to write
out clearly the several steps in rolving a problem. Williams, vol. ii, p. 66.

§ Which extended from near Shachow in the province of Kansu on
the west to the sea on the east, and from Pechli on the north to the
Kiang on the south.
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of Hwangti. The introduction of money dates* from this
period, the Chinese term for which, namely, Tsyen, signifies
“the water of a fountain that runs: without ceasing.” A
system of polymetallism existed; gold, silver, and copper
were in use, and subsequent emperors are said to have
permitted the use of foreign coins of gold and silver
throughout their dominions. There came also to be used
- money made of tin, lead, iron, baked earth ; also cowry shells.t
To him also is assigned the introduction of written characters,
his idea in that respect having been derived from observing
the markings on the shells of tortoises; the systematic
rearing and management of silkworms}; the manufacture
of the fibre produced from them into robes of different
shapes and colowrs, were among the numerous advances
connected with that reign.

He created six ko-lau or Prime Ministers§ to assist him in
governing his empire. He appointed a professor of music,
whose daty was to explain the order and arrangement of the
different tones. He taught the way of making flutes, fifes,
and organs, trumpets that imitated the voice of the dragon,
and drums that made the noise of thunder. He divided his
country into principalities, in each of which he caused cities
to be erected. He introduced the use of wheeled carriages,
and the training of horses to draw them. TLastly, he ordered
that coffing should be made in which the dead were to be
interred.

Nor were such subjects as in our day pertain to medicine,
hygiene, and physiology neglected. It was pointed out that

* Neither gold nor silver has ever been coined to any great extent in
China, although in 1835 and 1856 some attempts were made.

1 Cyprea moneta.

1 The Silkworm Classic was published during the reign of Hwangti,
B.C. 2640-2600. The methods of rearing silk worms introduced and
described at the very distant date of forty centuries ago is that still
followed in China. Only a few months ago the papers of the day stated
that a delegate had been sent from France to study that method.

§ The supreme government consists of ;

(a) Ayko, or cabinet.
(b) Tsing-jin-foo, or board of control of imperial family. The six
tribunals are :
. Tribunal of selection and degradation of civil officials.
. Hoo-poo, board of reverence.
. Lepor, board of rites and ceremonials,
. Ping-poo, tribunal of war.
. Hing-poo, tribunal of punishments.
. Kung-poo, the board of works. (Gutslaff, vol. i, p. 39.)2
, . H

WM
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“ men suffered from without by the rigour of the seasons, and
from within by the passious which disturb their minds; they
died before their time.” Hwangti directed that “the five
elements,” namely, air, earth, fire, wood and water, should be
examined, no doubt in accordance with the “science” of that
day; also that “seasons of the year, and the nature
of man should be investigated.” Three experts* were
charged with what would now be called physiological in-
vestigation with reference to the circulation of the blood,
namely, “toexamine the blood.” For the better adminis-
tration of his kingdom he divided the people into -families
and communities, to each of which a definite system of rules
and orders was applied. A system of therapeutics was
devised, in accordance with which proper remedies for every
distemper were detailed, the gener:ﬁ result of the several re-
forms and advances pertaining to his era being that “ men lived
out their time according to the due course of nature.”

The personal characters and more important events con-
nected with the reigns of the four succeeding monarchs
may be epitomised thus :—The first,} governing with equity,
carrying on improvements previously begun, and initiating
others; reconciling the two classes high and low, patrician
and plebeian classes, into which the people had already
become divided; at a later period, voluptuous, superstitious,
neglecting the duties of his high position, his death unre-
gretted by his people. The second,} energetic, extending
the confines of his possessions; autocratic in his “ religion,”
declaring that he alone possessed the right to offer sacrifices
in the Temple of Heaven. The third,§ the institution of
State schools and professors; a lover of music; appointed
masters to teach his people virtue; loving his subjects, and
by them beloved. A man of devout sentiments, he wor-
shipped the Sovereign Lord of Heaven, and *reformed
himgelf.,” His grand and august air drew veneration; his
virtue was eminent; he did nothing amiss, and kept a just
medium in all things. With all the virtues so recorded of
him, history relates that he became the husband of four

* Named respectively Kype, Yeufou, and Leyking. With reference to
this point it is important to notice the record B.c. 4366, that Teta, a
monarch of the 1st Egyptian dynasty, wrote a book on anatomy ; that is
1666 years prior to the Chinese reign just mentioned.

+ Chao-how, B.c. 2577,

1 Chwen Hio or Hu, B.C. 2457.

& Tico or Caosin, B.C. 2397,
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wives, and so set the first example of polygamy. The
fourth,* dissolute in habits; making use of his authority
only to serve his brutal passions; disappointing expectations,
the tributary prinees (or barons) combining in rebellion,
dethroning, then sending him into exile, electing in his place
a younger brother, to become known in history as Yaot
the Great. It is related of himi that he believed in the
existence of a definite relation between our globe and the
other heavenly bodies; that he devoted himself to a study
of the laws of their respective movements, in order that
in accordance therewith human affaifs might be regulated
throughout his kingdom. The views so expressed were
to be resuscitated some forty centuries thereafter as an
outcome of advanced science of the present day, namely :(—
“One chain of causation connects the nebulous original
of suns and planetary systems with the protoplasmic foun-
dation of life and organisation. Pathology is the ana-
logue of the theory of perturbation in astronomy.”§ The
ancient Chinese monarchs appointed “tribunals of astro-
nomy and religion.” The erection of sepulchral monuments
dates from this reign) Among important events con-
nected with it was an overflow of the Hoang-Ho—a river
ever since known as “China’s Sorrow”; the systematic
introduction of engineering methods to remedy the misfor-
tune in question, and to guard against a repetition of similar
catastrophes,

YYao promulgated among his people “ The Five Rules of
Duty,” namely :—1, Between the king and his subjects; 2,
parents and children ; 3, old persons and young ; 4, husbands
and wives; 5, friends. The rules then published continuing
(theoretically) in force at the present day, more than four
thousand years after the date of their original issue. Many
other rules and orders are assigned in history to this
monarch, the general result proceeding from which was that
“peace reigned among families, good order among officers,
union among principalities, the evil-disposed corrected their
own conduct, peace reigned everywhere.”

¥ Ti Chi, B.c. 2366.

* B.c. 2356, Medhurst. Died, B.c. 2238. Gutslaf, vol. i, p. 131.

1 Pauthier, p. 33.

§ Prof. Huxley, 1881.

|| Namely, from the year 2350. .

9T See paper on “ Chinese Ethics” read before the Victoria Institute,
p. 2.



98 SURGEON-GENERAL SIR (. A. GORDON, M.D., K.C.B.,, ON

The successor of the great and estimable monarch so
alluded to, namely, 7¢ Shun or Chun, is stated to have had
only one title to advancement to the throne over the here-
ditary heir to that dignity, namely, his integrity. His early
life was rendered the reverse of happy by reason of the
conduct towards him of his step-mother and half-brother ;*
nevertheless, his demeanour under such trying circumstances
was 8o correct that philosophers derived therefrom two great
principles of morality : the first, that however wicked parents
may be, their children are none the less bound to show them
respect and obedience ; the second, that there is no man so
bad but he may be reclaimed by good offices. Throughout
his reignt he was rigid in his religious observances. “A
prince,” said he, “who desires to fulfil his obligations, and
longs to preserve his people in the way of peace, should
watch without ceasing that the laws are observed with
exactitude.” To the advance of agriculture he paid special
attention; he established various colleges, and endowed a
hospice for the aged.}

An allusion in this place to some contemporary events else-
where than in China may serve to indicate the vast distance
by which the present time is separated from the periods to
which, so far, our attention has been directed, namely, that
described as the Mythological or that of <«“the Five
Emperors,” of uncertain duration, but usually reckoned as
extending from B.C. 2637 to B.c. 2208. DBut as with regard
to the one series of events, so in respect to the others
there are difficulties in drawing a definite line between what
is actual history and what traditional.

In Egypt, great obscurity prevailed over the history of
the land and people. The sacred island of Meroe, as it is
called, formed by the confluence of the Astraboras and the
Astrapus, otherwise the Tacasze and Blue River, appears to
have been the first nucleus, whence sprang “the civilisers
of mankind.” Thence they spread their industrious colonies
downwards along the course of the Nile, displacing the
earlier inhabitants as they advanced. In their progress,
B.0. 4400 to B.c. 2200, the cities of 'Thebes or No-Amon,
On (Heliopolis) and Memphis were erected by them. Great
improvements had already been made in respect to the

* Persecutions to which Shun was subjected. See Gutslaff, vol. i,
p- 13L + From B.Cc. 2254 to 2204,
1 Pauthier, p. 67.
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country itself'; special attention bestowed upon the rise and
periodic fall of the Nile; the nilometer established ; canals
and sluices for irrigation coustructed, the great reservoir, the
lake Moeris, formed*: the labyrinth mai:, certain colossal
- figures constructed within the area of, and in the vicinity of
that reservoir; the great pyramids of Sakkara and of
Ghizeh raised.

In Chaldea the descendants of Cush, who did not follow
the rest of the children of Ham into Africa, seized upon the
fertile fields of Shinar, otherwise Babylonia, where under
Nimrod and Ashur, they erected various cities, including
Babylon and Nineveh,f the assigned date of the former city
being B.C. 2247. ' The foundation of the Assyrian monarchy
was probably laid about this time. At the same early period
it is recorded that there learning flourished ; astronomy was
in a considerably advanced condition. According to the
Greeks, about B.C. 1968 Ninus succeeded his father Belus;
his wife Semiramis, in one account, being the real foundress
of Nineveh. She resigned in favour of her son Ninyas, after
whom for 1350 years or more Assyria was ruled by his descen-
dants until Sardanapalus} immolated himself and so put an
end to the first empire. It would be useless to reconcile the
contradictory accounts which the ancients have transmitted
to us of the last days of Sardanapalus. It seems, however,
to be established by modern critics that Sardanapalus was
Assurbani-pal, and that this name was applied by the Greeks
to Sin-sarraiskun or Saracos, the last king of Assyria.
Nineveh was destroyed by the Medes and Assyrian powe
came to an end about 607 B.C. .

With the accession of Yu the Great, B.c. 2208, and the
institution thereby of dynastic succession, history became
disconnected from mere tradition, being thenceforward itself

* Tts formation is assigned to Amenophis TII, sixth monarch of the
twelfth or Theban dynasty, B.c. 2300 to B.c. 2084; also to Amenheme IIT,
of the thirteenth dynasty B.c. 2120. But it is impossible to reconcile
discrepancies between different dates given. A continuous chronological
recorff will no doubt be the outcome in due time of investigations by
Flinders Petrie and other distinguished Egyptologists. See Note 2.

t+ Of Babel, supposed to exist in the Birs Nimroud. By some authors
the tower was connected with Fire-worship, 7.e., Sun-worship. .

1 Ancient History, Schmitz, pp. 73, 75; White’s Universal History,
p- 47 ; Rollin, vol. 1, p. 279. (From Greek sources.)
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definite and reliable. - The first dynasty of China, or that ot
Hea, becomes established, the period of ancient history
properly so called begins, and is to continue till B.c. 263. Of
the precepts attributed to that monarch, the following are
a few examples:—He” (that is, the ruler) “who would
govern a people must do so in accordance with public
opinion; he must be careful not to alienate the suffrages
of his people” (vox populi voz Det); “ virtue is the founda-
tion ofP government”’; “ Government consists in procuring
for the people all things necessary for its preservation, and
protestion against whatever is injurious to health or life*
National songs were encouraged for the double purpose of ani-
mating and exhorting the people.”t Doubtless, therefore in
those far-off days Chinese patriots had their own equivalents
for «“Rule Britannia,” ¢ The British Grenadiers,” «Scots wha
hae,” “ Mourir pour la Patrie,” etc.

Public works of drainage and reclamation were vigorously
conducted. He devoted much attention to what would now
be called scientific agriculture, including drainage, the
methods of tilling and sowing, the levelling of irregularities
on fields, and the application of suitable kinds of manure.
He instituted a class of feudal chiefs, and of tributary
princes, a system out of which in after years very serious
troubles to the empire arose. Certain crown-lands were
reserved for the maintenance of the Court; others for the
public, and others for « the habitation of barbarians.” Yu
committed to his tributary princes full powers of government
within their several principalitiest; but held all of them
subject to military service, compulsory in all ranks.

He directed that his subjects, whatever their rank or posi-
tion, should have free access to, and so lay their grievances
before him for redress. Government was carried on by means
of nine departmental offices.§ Unhappily, the introduction of

* Thus ndicating the recognised importance of State Medicine.

+ Psalm 137, B.c. 1063-1015, is a ‘‘national song.” Spartan loys,
under the system of Lycurgus, B.C. 884, committed to memory patriotic
songs.

I Home government in fact.

§ Those under Yu were :—

1. President of the Council,
2. Minister of Agriculture.
3. Minister of Education.
4. Minister of Justice.
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strong drink among the people took placein thisreign. It is
related than when the emperor tasted the newly discovered
spirit he declared that «this drink will be the cause of the
greatest trouble in the empire,” that he caused Y-tih, its
discoverer, to be banished, and that down to the present day
the name of the latter is reprobated. Duke Chau strongly
condemned its use, hisaddress on the subject, B.0. 1120, being
. the oldest “temperance speech” on record, not excepting
the words of Solomon in the Proverbs* (8.c. 1015-975). Like
many others subsequently delivered, it had little if any result.

From the death of Yu, B.c. 2197, to the extinction B.c. 1765
of the dynasty he had founded, sixteen monarchs occupied
the imperial throne, of whom history relatesthat < individually
they were tyrants, seekers after pleasure, and as a con-
sequence hated by their subjects.” The chief events within
the four centuries so comprised may be enumerated thus:
Rebellions by ¢ Barons™”; remonstrances by the people;
depositions; mistrust and contentions between feudatory
chiefs ; an occasional interval of happy rule, and awakening
content among the people, to be followed by a repetition of
occurrences of the nature already enumerated. An amiable
and unsuspecting monarch,t against the warnings of his
father was betrayed into placing an unjustifiable degree of
power and confidence inthe hands of a designing minister} ; a
revolution, successful for the time being, was brought about
by the latter, a period of close upon half a century having
to transpire before legitimate sovereignty was re-established,
scenes of bloodshed and of cruelty having prevailed the
while, and for some years thereafter ; indeed 1t is recorded
that nearly a century after the rebellion in question abuses
which bad then arisen were not then eradicated. Then
came a period including five reigns, during which prosperity
and bappiness prevailed, to be followed 1n its twrn by one

5. Minister of Public Works.

6. Minister of State Lands.

7. Minister of Ceremonies and Rites,
8. Minister of Music.

9. Public Censure. (Pauthier, p. 42.)

* Four centuries before the date of Solomon, namely, about B.c. 1452,
the Five Books of Moses were written. In them various allusions occur
alike to the use and abuse of strong drinks, namely, Levit. x, 9;
Numbers vi, 3 ; Deut. xiv, 26 ; xxix, 6 ; Prov. xx, 1.

t+ Namely, Te Seang, B.c. 2146-2118.

I Le., in the reign of Te Chou, B.c. £057-2040.
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of decay, culminating in the ignominious cessation of the
dynasty. Of the five monarchs whose downward course so
culminated, it is related that the debauches of one* rendered
him odious and contemptible to his people; a secondt
abandoned himself to vice and dissipation, selected bad men
to be ministers and other officials; a thirdt made his palace
the seat of the most infamous pleasures, and shortened his
days by debauchery; a fourth§ though perhaps not actively
wicked, has not assigned to him any particular virtue or
capacity for governing ; the fifth and last|| “naturally vicious,
without one redeeming quality.,” The cruelty and infamy of
his acts continue even at the present day to render his name
odious in China, as that of Nero is in western nations. In
all these respects he was equalled by his empress.

The brief summary so given of events connected with the
first Chinese dynasty, or that of Hea, comprises the period
from B.c. 2208 to B.C. 1776, namely, 432 years, during which
important advances took place in various branches of
knowledge, including those to which in subsequent years the
term science came to be applied ; progress also took place in
respect to art and agriculture, the last-named industry being
that in which from time immemorial the Chinese have
excelled. Corresponding advances were meanwhile taking
place in other regions of the ancient world, some of which,
together with other circumstances, may be here ennmerated
in their chronological order, namely :—

During this period commerce of Egypt much extended;
divine honours came to be paid to a host of divinities,
obelisks and columns were erected as memorials, In
consequence of a famine in Canaan, Abraham, accompanied
by Sarah his wife, proceeded to Egypt to buy corn,** the
latter country being even then known as “a land of plenty.”

A colony of Aryans, otherwise of the Indo-Germanic stock,
having started from their primitive home, supposed to have
been on the borders of the Caspian Sea, proceeded eastward ;
they entered the north-western region of India, defeated the

* Ti Kin, B.c. 1899-1879.

+ Kung Kia, B.c. 1879-1847.

1 Te Kaou, B.c. 1847-1836.

§ Te Fah, B.c. 1836-1818.

|| Kya, or Kea Kwa, B.c. 1818 to B.C. 1766.

T Or, according to Medhurst, B.c. 2204 to B.C. 1765 = 439 years.

** Gen. xii, 10; to sojourn there, A.V. Born B.c. 1996 ; called B.c,
1921.
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aboriginal tribes then known as Dasyu or Dasa, who are
said to have fought against their conquerors with all the
obstinacy and skill of barbarians* The Aryans then
established their own city of Hastinapore, and gradually
became masters of the district situated between the Ganges
and the Jumna, the wars in question being subsequently
celebrated in the great Hindoo epic, the Mahabarata.t

From the same primeval Aryan stock a western off-
shoot spread to Greece, where they built Athens and Sparta,
and became the Greek nation; another to Italy reared the
city on the Seven Hills, which gréw into Imperial Rome.
Another colony of the same race excavated the ores of
prehistoric Spain; and when, long subsequent to the date
with which we are now concerned, we first catch a sight of
ancient England, we see an Aryan settiement fishing in
wattle canoes, working the tin mines of Cornwall,} and
there is every reason to believe worshipping at the shrines
known as Druidical deities of the Vedic age as their distant
cousing the Brahmins and Rajpoots of India continue to do at
the present day.

Within the same period the cities of the plain were
destroyed§ ; Hagar and her son Ishmael| driven out; and
having retired to “the desert,” the youth married an Egyp-
tian woman, and so became progenitor of “the Arabs,”
whom in subsequent ages the Persians, Greeks, Romans,
fTartars, and Mongols vainly endeavoured to subdue. From
Ishmael, through the Hejazite kings of Arabia, the lineage
of Mahomed may, it is said, be traced.y According to Arab
legend Ishmael settled in the district of al-Hijaz, where, on
the site subsequently occupied by Makka (Mecca), Hagar
died and was buried, the Ka’bah erected by Abraham.
Ishmael became prince and high priest of Makka. After his
death, B.C. 1774, he was succeeded by his eldest son Nebat,
though it is through his younger brother Kedar that the
pedigree of Muhamed is traced, with what degree of truth
18 a subject beyond the scope of these remarks.

* Ancient India, by R. C. Dutt, p. 13.

t+ The date of the Mahabarata was about the commencement of the
Christian era ; that of the story itself B.c. 1400—s.c. 1000.

1 Brief History of the Indian people, Hunter, p. 52.

§ B.C. 1897.

|| B.c. 1910 Ishmael born.

91 White’s Universal History, p. 9 ; also Hughes’s Dictionary of Islam.
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The measures by which the change from the Hea dynasty
in China to its successor was brought about were briefly
after this manner. Among the tributary princes, one,
namely, Ching Tang, traced back relationship to “ the Yellow
Emperor,” with whose reign* the present paper begins; thus
in his particular instance family descent was traced through
upwards of eight and a half centuries. Ching Tang gave
asylum to all faithful ministers and others who were forced
to flee from the presence of Kea, their mouarch, and last of
bis line. At their solicitation he took up arms. After a time
spent in war and negotiation, “the imperial troops threw
down their arms and fled. Kea escaped, and, forsaken by
the whole world, died an ignominious death in exile.”}
His son also, the heir apparent, and last scion of the Hea
dynasty, retired to the northern deserts, where he ended
his life amongst savages.

In the year B.c. 1766 Chin Tang accordingly came to the
throne of China as first emperor of the second dynasty, to
which he gave the name of Chang, from the province of
which he had been feudal clhief. That dynasty was to con-
sist of twenty-seven monarchs and to continue till B.c. 1121,
namely, a period of 645 years.

During the reign of Chin Taung *there occurred a drought
which lasted seven years.! Streams and rivers were dried
up, and the whole soil was parched. Notwithstanding the
scantiness of the harvest none were reduced to starvation,
for there was always a quauntity of grain remaining in the
store houses”; taxes were diminished; the people en-
couraged to cultivate the arid ground, the produce being
entirely their own. In other respects his acts of benevolence
were numerous, the people were astonished at his tender
consideration for them, and called him “the well beloved
govereign.”

During the reigns of the foarth, fifth, and sixth monaichs
of this line,§ administrative power decayed. Then came a
revival during the long }Eriod of 75 years embraced in the
reign of the seventh. He set himself to govern well; he
directed that almshouses for the aged should be established in

* Dated from B.c. 2637.

1 Gutslaft’s History of China, vol, i, p. 150. Also Du Halde, vol, i,
p 151

1 From 1766 to 1760 B.c.

§ B.c. 1690 to 1636. || Tai Wou, or Tai-Siih, B.c. 1636-1561.
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towns and cities, and supported by communities, thus insti-
tuting a Poor Law, such as still continues in operation.

Tt was while the eighth monarch* of this line was on the
throne that mention was for the first time made in Chinese
history of the Tartar tribes of the desert situated north-west
of China, who, ethnically related to themselves, were thence-
forward to be sources of trouble to them. Then also it was
- that on account of repeated and frequent inundations of
Shensi by the Yellow River, it was deemed advisable to
remove the imperial capital from that province and establish
it first in Honan, then in Pe-cheli, upon the site of the modern
Peking.t

Somewhere about this period the Shepherd kings are con-
sidered to have invaded Lower Egypt, namely, about B.C.
2233-1800 ; the duration of their rule to have continued 260
years; various other dates are however assigned to the former
event, but that now given may suffice for present purposes of
comparison with reference to the second Chinese dynasty.

During the same period the birth took place of Isaac (B.C.
1896) ; of Esau and Jacob (B.c. 1836); Joseph} was sold by
his brethren into Egypt; his family, then a nomadic tribe,
settled in the land of Goshen, he himself became minister to
Amosis or Thotmosis, the then reigning Pharaoh, and by his
foresight preserved the country from famine during the seven
years of sterility.§

. It was during the reign of the Chinese monarch Wae-jin,
B.C. 1549-1534, that disaffection which for some time previous
had been gradually rising with regard to the order and man-
ner of succession to the imperial throne culminated ; brother
had succeeded brother to the detriment of sons of deceased
rulers, so that sovereign power was looked upon less as a here-
ditary right than as a prize to be won by the ambition of
members of the Royal Family among themselves, constant
wars being the accompaniments of such conditions. Through
several successive reigns civil war of that kind continned, while
rebellions among tributaries further disturbed the empire.
By way of compromise the ministers of state in the year B.C.
1433 elected their own nominee| as emperor. But the result

* Chung Ting, B.c. 1562 to 1549.

+ And so remained till the reign of Pwan Kong, B.c. 1401-1373.
I Joseph sold, B.c. 1730 (Haydn).

§ From B.c. 1708 to 1702 ; Gen. xli, 54 ; xlvii, 13-26.

|| Namely, Naknang, fifteenth emperor.
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was unfortunate in a double sense; the selection was not in

accordance with public opinion, and the monarch proved to

ﬁ'e himself unworthy of the choice that had fallen upon
im.

A state of general anarchy was the result. But as on many
other occasions before and since, opportunity brought to the
front the suitable man, this time in one of the imperial princes,*
though not the lawful heir to the throne. Throughout his
reign of twenty-eight years he devoted himself to advance
the well-being of his subjects. Among the principles laid
‘down by him for the guidance of his high administrative
officers were these :—* The care of the people, not the enrich-
ing of one’s self should be their object. They should repair
to Court from time to time to learn the wishes of the emperor,
to receive his approbation or otherwise of their public
behaviour. They should strive to maintain peace and tran-
quillity in their respective administrative districts. They
should themselves in their conduct be examples to the people
in respect to virtue and rectitude.”

But the good effected during that reign was destroyed
by the ronduct and example of the monarch who immediately
followed,f an impulse at the same time given to conditions
which were already threatening the destruction of the
dynasty. Unhappy as conditions were, however, ten more
sovereigns in succession reigned, and a period of one hundred
and ninety-eight years had to elapse before matters culmi-
nated in the abolition of this dynasty.}

It unfortunately happens that available records contain
little more than personal details relative to emperors, minis-
ters and feudal chiefs, the general conditions of the country
and inhabitants being seemingly passed over as of no
importance. An exception to this rule occurs in connection
with the final reign of the dynasty. It was then recorded of
the Chinese people that < they were still few in number, and
relatively feeble in power.” To the eastward of them
were territories occupied by foreigners (Mongol Tartars?)
numerous and powerful, while in the west various tribes of
aboriginesheld possession. But the Chinese proper gradually

* Pwan-keng, B.c. 1490-1373.

+ Seau Sin, eighteenth emperor, B.c. 1373-1352.

1 Namely, B.c. 1121. History relates that towards the Hea dynasty
Japan and the neighbouring islands were peopled from China owing to
the tyrannical oppression of the rulers, which drove their subjects from
the soil.
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established their military power in the midst of their surround-
ings, and from that circumstance adopted for themselves the
name of Chung Kwoh, or, “ The Middle Kingdom.”*

Here are a few characteristics of Chow-sin, the last of his
dynasty, and no wonder that he wasso : “ Of strong mind and
passions, he excelled in all kinds of wickedness, his vices
nourished by his empress, an infamous but beautiful woman,
. every vice found in her an advocate and promoter.”+ The
atrociously wicked deeds perpetrated by Chow-sin are detailed
in works on Chinese history, though unfit for mention here.
The tributary princes combined their. forces to rid themselves
of the monster; under one of themselves, Wou Wang, the
confederates marched their forces against him, and speedily
overcame the Imperial troops. Thereupon Chow fled to his
palace, which being set on fire, he perished in the flames.

Thus hastily have the events in China’s history during
close upon five centuries} been glanced at. In a similarly
hurried manner must a summary be made of those recorded
in other regions of the then civilised world, namely :—

The several nations of Greece§ rose in power; wandering
tribes from the north (Scythians) migrated to that country,
and to others more favoured by climate and in soil than
their own. Troubles in Egypt led to further emigration
therefrom, chiefly to the land of Ion)| The Pheenicians
had established Tyre, and themselves became an important
maritime power; their name among the early Greeks,
synonymous with fraud, deceit, and treachery. In Egypt
the Israelites had increased in numbers and strength, and so
excited the fears of the reigning monarch.f The Exodus
took place B.C. 1491 ; the hosts of Manephtah were destroyed
in the “Red Sea”; the Israelites spent forty years in the
desert, during which period the Ten Commandments were

* To the empress Ta Kia, wife of Chow Sin, the last monarch of the
Shang dynasty, is said to be due the method of contracting the feet of
Chinese girls, which has continued to the present day. She also is said
to have introduced what has ever since been known as “the Feast of
Lanterns.” Du Halde, vol. i, p. 292.

t+ Gutslaff’s History of China, vol. i, p. 162.

1 Namely, from B.c. 1636 to B.c. 1122 == 514 years.

§ Mentioned in Secripture under the name of Javan, son of Japheth
Gen. x, 2.

|| Ton, i.e., Javan, Greece.

4 Rameses IT.  In the space of 215 years from about 70 persons the
family of Jacob had increased to 600,000 fighting men, or a gross popula-
tion of more than two millions,
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promulgated from Mount Sinai; and Moses having committed
the Book of the Law to the priests, he ascended Mount
Pisgah, ten miles north-east of the Dead Sea, there died
B.C. 1451; leaving Joshua* and Caleb as leaders. During
their wandering in the desert Moses established the Jewish
Republic.t In B.c. 1471 fire from leaven destroyed their
camp, and pestilence 15,000 of their numbers.

The legislation of Moses embodied in the Pentateuch} was
promulgated at a time when the word law§ was unknown
to othernations. This code is divided into five parts, namely,
religion, morals, and civil, military, and political affairs. Its
wisdom is acknowledged at the end of nearly forty centuries,
while the more recent institutions of Minos, Lycurgus,
Numa and Solon have fallen into desuetude.

Sesostris or Rameses II, the great founder of the nine-
teenth Egyptian dynasty|| liberated his country from the
Hyksos,T who had renewed their invasions under his father, **
His own conquests extended over Libya, Ethiopia, Media,
Persia, and Asita Minor, trophies being brought to him from
kingdoms extending from the Danube on the west to the
Ganges ou the east.

The origin of Sidon is lost in antiquity. Towards the end of
the period now under review, Tyre was erected, but for a
considerable time held a position second in importance to
its elder rival. The people by whom they were established,
and the adjoining territory occupied were described in the
Mosaic account as descendants of Ham, whence they would
belong to the same race as the Egyptians, and other southern
nations. Numerous cities and towns were erected along
their line of coast, these becoming celebrated for their
various industries and manufactures, as also for maritime
enterprise. Even at this early date they excelled in the

* Adverting to the miracle of the sun standing still in the time of
Joshua (Josh. x, 12), the Chinese have a tradition that in the time of
Yao (B.c. 2356-2254), the sun did not set for ten days. The Egyptian
priests told Herodotus (about B.c. 450) that within a period of 341 gener-
ations, se., about 11,000 years, the sun had deviated four times from his
nsual course. White’s Universal History, p. 18.

1 Theocracy (?)

1 “The Book of the Law of Moses,” Ezra vii, 6 ; Neh. viii, 1.

§ In a forensic sense.

|| Or Arabians. (Rollin.) White, p. 18.

< B.c. 1326, according to Manetho. Achmes I, B.c. 1703 -1700.

** Seti L
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manufacture of glass, and were famous for the art of dyeing
purple.*

During the Shang dynasty of China, Athens is said to have
been founded by Cecropst (B.c. 1571); the court of Areopagus
established; Thebes erected B.C. 1453, by the Phceenician
Cadmus,t by whom also the fifteen letters of the Greek
alphabet which go under his name were introduced; the
oracle of Delphi became a central point of union of different
tribes. ,

In Judea the Council of twenty-three Judges to govern
the people was established after .the death of Joshua
(B.c. 1443). Each city had its special magistrates and
ministers of justice; their place of audience the gates of
the city. To this period belongs the narratives of Sisera
(B.0. 1285), of Ruth§ (B.c. 1312), the story of Jephtha’s vow
(B.C. 1188), that of Jason and the Argonauts (8.c. 1263), and
Trojan war (ended 1184).

To the same period is referred the Vedic portion of India’s
history, when Vishnu was a name for the sun, the luminary at
his rising, in the zenith, and setting representing the three
steps of Vishnu while striding across limitless space. To the
latter part of the same period are referred the events real or
mythical, or partly both, which form the subject of the Rama-
vana commemorative of Rama, Seeta, and Ravanu, King of
Lunka, or Ceylon.| _

The advent of the third dynasty, or that of Chow,¥ was the
commencement of a period the duration of which was destined
to extend to 873 years,** and to become the most remark-
able era of China’s history. At the date when it was first
established the maxims of politics and government laid down
by the sages of antiquity had been to a great extent forgotten,
They were in part revived, in part modified so as to be
applicable to the “advanced” condition of affairs brought
about during the continuance of this dynasty. Itis asserted
that the state to which the arts, science and policy of China

* The Purpura patula is believed to have yielded the Syrian purple.

+ According to tradition Cecrops was no Egyptian, but an autocthon
of Attica. Schmitz, p. 144.

1 Did such a person ever live? Id.

§ Ruth, by whose marriage with Boaz was born Obed, from whom
descended Jesse, father of David, the royal progenitor of the Messiah.
‘White, p. 21. )

|| Ramayana. The poem so named narrates the advance southward of
the Aryan invaders of India. 9 B.C. 1122

** 4., till B.c. 249 ; it comprised 35 monarchs.
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were geverally brought at the date in question has persisted
down to our own time. But notwithstanding the advances so
made, it occupied one of the most distracted and calamitous
periods in the annals of the Chinese empire, political and
warlike troubles arising on the one hand from combinations
among the feudal princes,* on the other from invasions
threatened and actual by the Tartars, the rebellious wars
continuing at intervals during the long period of five hundred
years.t At length the turbulent potentates were reduced,
but in the general condition of anarchy prevailing the
reigning emperor at the time was defeated at the head of
his army by the Tartars, who *“ growing more daring by
repeated successes, and profiting by the internal divisions of
the country, no longer confined their inroads to sudden
invasions, but carried on a regular war of plunder against
the defenceless Chinese.”f Finally, the thirty-fifth emperor§
under the irresistible pressure of events abdicated, and retired
into private life. With him the dynasty came to an end.

Among the more important events connected with the
Chow dynasty, the f{ollowing are selected in chrono-
logical order, namely :—A colony of Chinese took posses-
sion of Corea.|] Sea-going ships were constructed:; long
voyages, even across the Indian Ocean, and as far as to
Egypt, undertaken.Y Metal money brought into use, such as
continues current at the present day,** i.c., cash. Palaces and
numerous public buildings erected.tt At a later dateif
mining for copper is for the first time mentioned, and also the
coining therefrom of money. The use of family names was
introduced during the same period.§§

With regard to the general conditions of the people, very
little transpires in available literature. That little indicates
that they were partial to athletic exercises, and to games, some
of the latter requiring great mental calculation. Luxuryhad
increased among them; they rode on horses, sat on chairs,

* See Gutslaff’s Hist. of China, vol. i, p. 202. :

t+ Read Historical Account of China, by Hugh Murray, 1836, vol. i, p. 59.
1 China opened, by Gutslaff, 1838, vol. i, p. 315.

§ Chwang-seang-wang, B.C. 245. He reigned one year only.

|| 8ent by Wu Wang, founder of the dynasty, B.c. 1122-1115.

“T B.c. 1113. (Pauthier, p. 85.) See Note 3.

¥* pc. 1115-1078. Sec Du Halde, vol. i, p. 331.

+t B.c. 1001-946. 11 Namely, B.c. 571-519.

§§ In England the use of surnames dates from 12th century A.Dn.
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partook of meals served on tables, made use of bath tubs;
as parts of their costume wore shoes and stockings, and as a
beverage drank the infusion of a leaf supposed to have been
tea.

Literature had made great advances, universities were
established ; the Peking Gazette published for the first time
B.C. 911. A system of land division and tenure was promul-
. gated*; a legal code, extreme in its severity, laid down.
Rules were drawn up relating to composition and rhythm in
poetry; the Sheking, a book of Odes, published. A mode of
writing designated “The Great Seal Characters,” was in-
vented, the object being to establish a recognised centre of
unity between feudatory tribes whose language or dialects
differed widely among themselves.

Astronomical science was zealously cultivated, and had
made considerable advances ; an observatory was established,
and a work on mathematics published. Time was measured
by means of the sun-dial, the science of navigation under-
stood, an instrument of the nature of the mariner’s compass
used at sea, as it had already been on journeys on land.}

Agriculture and horticulture were progressing towards
the conditions in which through many centuries they have
continued to be sources of wonder, admiration, and otten of
imitation throughout the western world.

Many works, believed by their authors systematic, had
already been written on curative medicine; a college was
established at Peking for its cultivation. As examples of
“science ” pertaining to the healing art which had come
down from distant times previous to this dynasty, and was
then gravely taught, the two following must here suffice ;
“There are two natural principles of life, the yang or vital
heat, the yin or radical moisture, of which the spirits and the
blood are the vehicles. As out of these two names they
have made that of man, called jin, so by joining together
the strokes which compose these two words they have
formed the character or figure which stands for the name of
man, so the separation of these two strokes destroys the
figure of the name of man, so the division of these two prin-
ciples destroys the life of man.”}

* p.c. 544-519.
* See China, by H. Murray, 1836, vol. iii.
1 Du Halde, vol. ii, p. 183.
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According to what may be called the musical theory of
pathology, the body, by means of the nerves, muscles, veins,
and arteries, is like a kind of lute or musical instrument, the
different parts of which emit various sounds, proper for each,
and suited to their figure, situation, and particular uses, and
that its different pulses, which resemble the different tones
and notes of those instruments, enable one to judge infallibly
of their situation and state in the same manner as a cord
more or less tense touched in one place or in another,
in a stronger or gentler manner, sends forth different sounds,
and discovers whether it be too much stretched or too
much relaxed.*

Under the reign of the twenty-third emperor of tifs line,t
Confucius was born (B.c. 552) of whom let it suffice here to
say that in a vicious age he desired to teach the people and
their rulers “ the art” of becoming virtuous, and the princi-
ples of good government, with the result to himself that lLe
became an object of scorn to many, who hated his rigid
principles, puritanic as they would be called in our own
advanced and progressive day.

Contemporary with, but senior to him, was Laotze,} the
primary object of whose teaching was to refine human nature,
and so lead it to the utmost perfection. But it is said of him
that he was too abstruse, and moreover, so wedded to this
mortal life that he endeavoured to find out the liquor which
confers immortality. Nor has he been without his proselytes
to that extent even within very modern times.

Mencius also belongs to this period.§ In his teachings he
condemned self-interest and war, inculcated care of the
aged and the poor. “He feared lest a system of general
philanthropy should do away with innate love of kindred.”
He declared that “the bent of the human mind towards
virtue is as strong as the law of gravitation,”] the expres-
sion so employed by the Chinese philosopher preceding the

* Description of China, by Abbé Grosier, vol. ii, p. 481.

+ Ling Wang, who ascended the throne B.c. 570. See Sketch of Chinese
History, Gutslaff, vol. i, p. 189 et seg. Contemporary with Ling Wang was
the era of Craesus, Solon and Asop. '

1 Id., p. 201. The date of birth of Laotze is said to have been 14th
August, 604 B.c. Herodotus, born B.c. 484 ; died B.c. 413.

§ To the reign of Li Wang, 31st emperor, B.c. 375~368.

|| Chinese History, by Gutslaff, vol. i, 208. See Note 4.
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period in which Newton* lived by upwards of two thousand
ears.

Y A fourth philosopher may be alluded to as pertaining to
this dynasty Chwang Tseit argued that «if all laws were
abrogated crime would cease; if weights and meusures were
abolished the people would not cheat each other in the
exchange of commodities.” His doctrines found but few
' supporters, and speedily fell into disrepute,

The summary of events contemporary with the Chow
dynasty} in China, recorded in history relating to other
civilised countries of the then known world which is now to
follow, must be even more brief, and it is feared, even more
imperfect than have been the remarks already made.
Suffice it to observe that the particulars to be given may
serve as a framework, to be filled in according to available
pursuits and studies of those to whom the present remarks
are with much respect and deference submitted.§

1. With regard to scripture records the period under
consideration includes the whole history of the Israelites
from the date of Saul their first king ; their division into the
kingdoms of Israel and of Judah,| and finally the conquest
(B.c. 721) of the former by Salmanasar the Assyrian; the latter
with the capture of Jerusalem by Nebuchadnezzar, the Baby-
lonian captivity; the capture of Babylon by Cyrus. It
comprises the period of all the prophets, from Samuel to
Malachi, down to the conclusion of Old Testament history.q

2. Chaldea and Assyria.—The Chow dynasty was in the
fourth century of its existence when (B.c. 747) the second
Assyrian empire was established by Pul,** whether a legiti-
mate ruler or an adventurer matters not for the purpose
of this paper. In 747, Tiglath Pileser III, as Pul seems
also to have been called, invaded Palestine, destroyed the
city of Damascus, and. carried its inhabitants to his own
states. On his death, B.c. 728, he was succeeded by his .son
Shalmaneser, and he, about B.c. 714, by Sennacherib, the son

* Newton, born December, 1642 ; died March, 1727.

t B.c. 330. Contemporary with him was Euclid, B.c. 374-300. See
Life of Mensius, by Professor Legge, p. 51.

I Le., as already stated, B.c. 1122 to B.c. 255 = 867 years.

§ They are given in greater detail in the Appendix. .

|| Israel = ten tribes ; Judah two, namely, Judah and Benjamin.

T See Williams, vol. ii, p. 159.

** Assyria. Professor Sayce. Records of the Past, vol. v, 115.
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of Sargon of Isalah,* who having invaded Judea, lost in one
night 185,000 of his troops before Jerusalem from pestilence.

B.C. 604 till 561 included the period of Nebuchadnezzar’s
reign. On three different occasions he laid siege to and
captured Jerusalem, on the last, carrying many of its
illustrious men, among them Daniel, as captives to Babylon
(Jerem. xxiv, 8; xxvii, 12; Ezek. xii, 13). Twenty-three
years after the death of Nebuchadnezzar, Babylon was taken
by Cyrus, by whose decree, B.C. 536, the Jewish captivity
came to an end. Five years thereafter, Babylon, together
with its vast treasure, fell to Alexander, B.C. 331 ; its empire
and power were ended. But the great Chinese dynasty of
Chow had still seventy years of its course to run. -

3. Egypt.—The Egyptian dynasties from and including the
21st to the 31st,} with which ended the line by conquest of
the country by Alexander, rose and passed away, while this,
the third dynasty of China, held sway. The power of
Ethiopia came and went; the invasion by Sennacherib of
Egypt B.0. 712, Pheenicia, Judah, and neighbouring countries
took place; Pharaoh Necho instituted many public works,
including an attempt at a maritime canal ninety-six miles
long and the completion of various other canals; his ships
manned by Phoeenician sailors circumnavigated Africa; Apries
conquered Pheenicia and a portion of Egypt,f a Persian
province under Cambyses ; his failure against the Ethiopians
or Soudanese ; the destruction of an army (527) sent by him
towards the oasis of Ammon;§ afterwards Egypt conquered
by Alexander.]|

4. Persia.—The whole period of the Persian empire from
its foundation by Cyrus to its end by defeat by Alexander
of Darius III at Issus, B.C. 333, and Gaugamela, B.C. 331,
comes within that of -the third Chinese dynasty.

5. Media.—Also from the early period of subjugation of
Media by the Assyrians to the date when five hundred
years thereafter it recovered its independence, and had its
own capital city¥ established, its subsequent combination

* Isaiah, B.c. 786-696.

1+ Manetho’s list.

i Presently invaded by Assyrians ; subdued and divided into twelve
provinces or Governments.

§ Ammon, his wife Mut, and son Chesiu form the divine triad of
Thebes, No-Amon.

|| For record of historical events, see Ancient History, by Schmitz.

T Ecbatana, near the modern Hamadan.
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with Babylon, subjugation of the Assyrian Empire, and
finally its union with Persia under Cyrus.

6. Bactria¥—1It includes the greater part of the history of
Bactria, beginning about six centuries pricr to the conquest
of that kingdom by Cyrus, then by Alexander, and extend-
_ ing to within a century and a half of the time when it was
subjugated by the Scythians.

1. Phenicia.—For a thousand years, from the fourteenth to
the fourth centuryB.c.,a great and remarkable nation oceupied
the country so-called. Egypt, Judea, Syria, Babylon,
Persia, Greece, Rome, came successively into contact with it
and its inhabitants. The most prosperous era of its history
from B.c. 1000 to 332. In the early years of that period
vessels were being sent out therefrom, and navigation
extended in various directions; down by the Red Sea to
Arabia and, it is believed, Western India, supposed to have
been alluded to under the name of Ophir; they circum-
navigated Africa, discovered some of the islands along its
coast, traded with the Cassiterides or Scilly islands for tin,
and, it is believed, with the Baltic for amber.

The country was invaded and partially subdued by
Shalmanasser, king of Assyria, against whom however New
Tyre successfully withstood a siege of five years’ duration.
At a later period Nebnchadnezzar besieged the same city
during thirteen years, also without result; he however sent
many Phoenicians and Jews captive into his own kingdom.
Soon thereafter Tyre as well as the rest of Phoenicia was
forced to submit, and the country became a Persian satrapy.
Once in the reign of Ochus, oppression drove the Pheenicians
into rebellion, but the attempt failed, the noblest citizens
were put to death; the inhabitants of Tyre set their city on
fire, and burnt themselves and all their treasures. Finally
Pheenicia being conquered by Alexander, its importance
speedily passed away.

8. Carthage.—Three centuries after the Chow dynasty
came to power, Carthage was founded by Eliza or Dido, sister
of Pygmalion, king of Tyre, about B.0. 890. During the six
centurles of the Chinese dynasty which were still to run, the
Phoenician city rose to marvellous power, being formidable
alike by land and sea; it extended commerce to distant
regions, raised armies of mercenary troops, established a

* The modern Balkh.
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navy, the models according to which the ships composing
it were built being speedily adopted by Rome, its great rival.
Then came a period of war for the possession of Sicily and
of Sardinia. This republic became connected with the
Persian monarchy, extended its colonies along the shores of
the Atlantic, concluded a treaty with Rome, but the alliance
with Xerxes in his attack upon Greece led to the rout and
disgraceful peace of Himera. Various treaties were made
with Rome. War against Sicily renewed and continued
many years; Hamilcar defeated at Syracuse and died in
captivity. Afterwards persistent wars against Rowme cul-
minating in the defeat of Appius Clandius in the very year
in which the Chinese dynasty now being considered came to
its end (B.C. 249).

9. India.—Nearly contemporary with the advent of the
Chows in China, the Vedas* were arranged in their present
form. Five or six centuries elapse,and India became subject
to Persia. First, the Hindoos, departing from primeval sim-
plicity of worship, made to themselves images ; then long sub-
sequently, became divided into castes. Thenarose (B.c.543)
the reformer Gautama Buddha, against whose system of
philosophy in subsequent years persecution prevailed. The
customs of the Brahmins were reduced to definite form,
described as the Code of Manu. Next, the imperial city of
Delhi is founded, though five centuries after the most ancient
Hindoo capital, Canouj,t had been established. The secession
among the Buddhists} and their division into the northern and
the southern sections took place, followed by the expedition
of Alexander, arrested at the Jhelum (Hydaspes),§ and, lastly,
the rule of Sandracottus, otherwise Chandragupta, King of
Behar (Magadha), the capital of which was Palibothra the
modern Patna.

10. Greece—The war against Troy (B.c. 1194-1184) had
ended sixty years before the advent of the Chow dynasty.
Contemporary with that dynasty Greek colonies emigrated
to Asia Minor. Olympic games were instituted; a constitu-

* Vedas—the sacred hymns of the Hindoos. The Rig Veda, the
great literary memorial of the early Aryan settlements in the Punjab.

1 Canouj : in Furrukabad district.

1 B.c. 377. The northern Buddhists, 7.e., those of Nepaul, Thibet, China,
and Japan are the successors of the seceders. The southern Buddhists,
.e., those of Ceylon, Burma, and Siam, represent the other side. See
Ancient India, R. C. Dutt, p. 103. § B 327.
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tion and laws established; a Corinthian colony founded
Syracuee; the Draconian system of laws promulgated at
Athene ; then abrogated by those of Solon. Among otherim-
portant events were the invasion of Greece by the Persians;
their defeat at Marathon, and death of Xerxes; the retreat
of the ten thousand ; the defeat of Darius at Issus by Alex-
ander as already stated ; and, lastly, the break up, B.c. 301,*
of the empire founded by the last-named great conqueror.

11. Rome.—Four centuries after the third Chinese dynasty
began Rome was founded. During the four centuries then
to follow the events to be specially noted include the union
of the Romans and the Sabines; the administration of Numa;
the war against the Albans; the. duel between the Horatii
and Curatii and defeat of the latter; the war against, and
overthrow of the Sabines; the expulsion of Tarquin; the
proclamation of an aristocratic republic, B.c. 509; the capture
of Rome by the Gauls under Brennus; the first Punic war;
the formation of the Via Appia, and of canals through the
Pontine marshes.

12. Britain—Youngest of nations of antiquity becomes
alluded to, and takes its place in history.

Such then, in brief, are some of the landmarks by which
an attempt is made in this paper to indicate the position, in
contemporary history within the periods mentioned, held by
that of ancient China.t

-

NOTES.

Note 1, page 1.

The Deluge.—~Various dates are assigned thereto, there being
much difference of opinion as to its precise epoch. It is fixed by
the learned author of I’Art de vérifier les Dates B.c. 3308; by the
Septuagint text at B.c. 3246. Besides that given in the note here
referred to, there are others, among them B.c. 2348 (Helps to the
Study of the Bible) and B.c. 2400 (Schmitz’s Ancient History). All
these have only an approximate value, and in so far as they are
now referred to, that is the sense assigned to them. On this
subject, in relation to Chinese Chronology, see Du Halde, vol. i,

* Asa result of the battle of Ipsus in Phrygia. See Ancient History,
by Schmitz, p. 340.
1 See Note 5.
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pp- 130-135; also the paper by Professor Legge read before the
Victoria Institute.
j Note 2, page 6 (Egypt).

Thebes.—Supposed to have been established about B.c. 4400, by
Menes. During the early dynasties no mention is made of it,
but B.c. 25002466 it became the capital city of Egypt.*

Heliopolis—The obelisk of, set up by Usertsen I about B.c.
2433.+

Memphis—Supposed to have been established by Menes as
above; but the point is conjectural.

Nilometer ;: Canals.—B.c. 2300-2266. In thereign of Amenemhat
III, sixth monarch of the XII Dynasty, special attention was paid
to the rise of the Nile, canals made of length and breadth propor-
tioned to the different situations and wants of the lands, and
sluices made for irrigating the country. The rise of the Nile
was marked on the rocks at Semneh about thirty miles above the
second cataract.f The early kings had placed at Memphis a
Nilometer. Strabo speaks of a well on the banks of the Nile near
the town of Syene made for that purpose. At the present day
there is a Nilometer at Cairo, namely, on the island of Rodda,
but it is of comparatively modern date, having been erected
by the Kaliph Suliman a.p. 715-717. In the days of the early
Roman emperors, dating from B.c. 27, there was a Nilometer on
the island of Elephanta; but in consequence of the rise of the
river bed, the high scale of that instrument is now below the level
of the ordinary high Nile. A Nilometer also exists on the island
of Philae.§

Lake Moeris.—Constructed under the same reign as the
Nilometer. Its extent, about one hundred and eighty French
leagues, and three hundred feet deep. It had a communication
with the Nile by a great canal more than four leagues long and
fifty feet broad. ||

The Labyrinth.—Stood on the shore of Lake Moeris. Also
erected at the same date as that in which that lake was con-
structed.

Pyramids.—s.c. 3733-3333. Those of Ghizeh and Sakkara
raised.

Note 3, page 18.

Communication with Western Nations.—In or about B.c. 1113 an
embassy from Egypt is said to have arrived at the court of
Ching Wang, they having made their journey in “a floating

* Ezek. xxx, 14 ; Nahum iii, 8. + Gen. xli, 45 ; Jerem. xliii, 13.
1 Rollin, vol. i, p. 13. § The Nile. E. A. Wallis Budge
|| Rollin, vol. i, p. 9.
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habitation’; Pauthier, p. 85. About B.c. 1001 allusion is made to

a voyage having been undertaken by Chinese to a country

described under the name of Si-Wang, believed to have been

either Persia or Syria; that a queen of the former country visited

China, carrying presents to the emperor Mou Wang (8.c. 1000-945) ;

also that he himself visited some Western nations, but whether
- India, Chaldes, or Persia is uncertain, id., p. 94.

Note 4, page 20.

Mencius.—He believed that in man nature is originally good ;
that all men are naturally virtuous, as all water flows downward ;
all men have compassionate hearts, all feel ashamed of vice;
shame is of great moment to men, it is only the designing and
artful that find no use for shame ; human nature must be tried by
suffering, and to form an energetic and virtuous character a man
must endure much. Middle Kingdom, Williams, vol. 1, p. 671 ; also
Life and Work of Mencius by Professor Legge, D.D., p. 8.

Note 5 (Qeneral), page 24.

Historical dates given in the text of the preceding ¢ Fragment,”
. more particularly those referring to the more distant periods,
must be looked upon as tentative and conditional. Discrepancies
with regard to several of them exist in works referred to; nor
has it been practicable in the text to enter upon a critical analysis
of data in accordance with which those discrepancies have come
about. The Rev. R. Cooper has kindly revised and commented
upon the paper as originally drafted, and is hereby thanked for
the trouble he has been so good as to take in so adding to it the
results of his own technical knewledge. As the outcome of his
revision certain additions to footnotes and others are made in the
hope of thereby enhancing whatever value may be assigned to
the “ Fragment of Comparative History ” now given.
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APPENDIX.

Crow DyNasTY.

Contemporary Chronology.
B.C. 1122-255.

1.  Seripture events.

B.C.

1117-16. Death of Samson; apparently the original of Hercules,
Rustum, and Antar. Samuel the first of the prophets;
the twelfth and last judge of Israel.

1096. Saunl made first king of the Israelites ; anointed by Samuel.

1085. David borun.

1063. He slays Goliath; defeat of the Philistines.

1048. Jerusalem captured by David from the Jebusites, and made
the seat of his kingdom.

1033-975. Rich trade with Ophir and Tarshish, Egypt, India,
Persia, Arabia.

1015. Death of David. Solomon began to reign.

975. Revolt of the ten tribes; division of the kingdom into
Judah and Israel. A system of direct taxation imposed.

972. Shishak invades Judea and plunders Jerusalem.

941. Zerah, the Ethiopian, with 1,000,000 men, totally defeated
by King Asa in the valley of Zephathah.

895. Judah invaded by an army of Moabites, Edomites and
Arabians. At Engedi dissension arose among them, and
they turned their arms against each other.

825. The prophets Jonah, Hosea and Amos flourished.

810-771. Story of Azariah, struck with leprosy.

807. Ahab killed by the Syrians in the battle of Ramoth Gilead.

806. Jonah preached to Nineveh ; Pul being king at the time.

804. Damascus captured by the Assyrians.

787-778. Amos, Hosea, Isaiah, Habbakuk prophesied.

730~-721. Samaria subdued by Shalmaneser; an end put to the
kingdom of Israel. The ten tribes sent into Media, being
replaced by Medians and Assyrians, subsequently called
Samaritans.

717. Tyre besieged in vain for about five years by Shalamaneser,
king of Assyria.

710. Sennacherib appeared for the third time with an army
before Jerusalem; 185,000 of his troops perished by
pestilence in one night.

677. Manasseh, king of Judah, taken prisoner and carried in
chains to Babylon.

629-625. Zephaniah—Jeremiah.
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B.C.

617-608. Wars of Pharaoh Necho against Josiab, king of Judah.

587. Jerusalem captured by Nebuchadnezzar after a siege of
eight months. Commencement of the captivity which
lasted till B.c. 538. Jer. xxiv, 8; xxxvii, 12; Ezek. xii, 13.

582. Daniel in Babylon, Ezekiel in Chaldea.

569. Nebuchadnezzar’s golden image. Capture of Babylon by
Cyrus. Belshazzar's feast and death. Is. xlvii, 12, 13;

- Dan. v, 1-29.

538. Cyrus, after conquering Babylon, allows the Jews to return
to their own country.

538-322. All Palestine subject to Persia:

520. Building of the second temple.

458. Ezra. Nehemiah.

440-430. The walls of Jerusalem built by Nehemiah.
Malachi, the last of the prophets.
The history of the Old Testament finishes about this time.

332. Alexander the Great at Jerusalem, to whom Palestine is
subject nntil his death B.c. 323.

323-301. Palestine subject to Syria.

301-203. Palestine subject to Egypt.

2. Chaldea. Assyria.

- 1120. Tiglath Pileser I. established in Nineveh a kind of botanical
garden which he filled with strange plants brought from
his campaigns.

1230. Ninus, founder 6f the Assyrian empire, and of Nineveh,
. with the aid of Semiramis took Bactria.

911-889. The armies of Rimmon-nirari overran Western Asia.

883-858. Those of Assur-natsirpal repeated that invasion;
impalements, and pyramids of skulls marked his track.

854. Campaign of Shalmaneser II against the tribes of
Kurdistan ; his destruction of a confederacy including
Ahab of Israel at Karkar.

841. Defeat by Shalmaneser of Hazael, king of Damascus.

834. Revolt of twenty-seven cities, including Nineveh and
Assur, put down by his son Samas Rimmon, who sunc-
ceeded him on the throne B.c. 823-818,

810-781. Rimmon-nirari IIT compelled Damascus, Pheenicia,
Israelites, Elamites and Philistines to pay him tribute.

763. Revolt in the city of Assur, which lasted three years.

753. Assur-nirvari, the last of his line, ascended the throne. Ten
years later the army declared itself against him, and he
and his dynasty fell together.

74/7-5. Second Assyrian empire established by Tiglath Pileser
TII, whom the Babylonians called Pul. He endeavoured
to unite Babylonia with Assyria; to overthrow the
Hittites of Carchemish, and to render Syriaand Phoenicia
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B.C.
tributary ; the northern part of Babylonia was annexed
to Assyria; conquest carried throngh Kurdistan and
Media.*

742-732. The siege of Arpad (Tel Erfid) the fall of which
(B.c. 740) rendered Pul master of Northern Syria (2 Kings
xv,19). Damascus captured ; itsinhabitants transported
to Kir. Tyre fined £400,000 (2 Kings xvi, 10).

781-727. Babylon and other great cities of Chaldea taken by
Pul, who in 729 assumed the title of King of Sumer
(Shinar), and Accad. In 727 he died, and then the
crown was seized by Shalamaneser IV, called by the
Babylonians Ululida or Elulasus.

722-717. Shalamaneser died, and was succeeded by Sargon,
another usurper. Samaria subdued and placed under
Assyrian government. Babylon, Elam, Kurdistan and
Carchemish rebel against Sargon, but are subdued and
an Egyptian army defeated by him.

711-700. Capture of Ashdod by Sargon (Is. xx, 1). He overran
Pheenicia and Judah; captured Babylon; Merodach
Baladan driven therefrom. Murdered, his son Sen-
nacherib succeeding him. The latter marched into
Pheenicia and Palestine; his armies overthrown before
Jerusalem.

694. By means of a fleet manned by Pheenicians he destroyed
the settlements of Merodach Baladan and his followers
at the mouth of the Eulaeus.

690. The combined Babylonian and Elamite power overthrown
by Sennacherib, who, entering Babylon, gave it up to fire
and sword. Subsequently he constructed various canals,
aqueducts, and embankments.

68l. He was murdered by his two elder sons. Hsarhaddon,
the younger son, defeated the forces of the two elder,
‘and was proclaimed king. He subsequently rebuilt
Babylon, residing alternately there and at Nineveh. His
forces penetrated 280 miles into the desert of Northern
_Africa. - '

675-647." Esarhaddon invaded Egypt, captured Memphis, and
subdued the country, which he divided into twenty
satrapies. In B.c. 667 he died, and was succeeded by
his eldest son Assur-bani-pal, 7.e., Sardanapalus, His
brother Samag-sum-ukin, who was under-king of Babylon,
was leader of a rebellion in B.c. 652 ; Babylonia, Egypt,
and Palestine, as well as other nations, made cause

¥ Assyria. Professor Sayee, p. 35, ef seg. A great part of the data in
this section are taken from that learned work.
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B.C.
against the common oppressor. Babylon was reduced by
famine ; Samas-sum-ukin immolated himself.

625-606. Nineveh destroyed by a combined Babyloman and
Median army; the latter under Cyaxares. :

604-561. Nebuchadnezzar captures Jerusalem, and led the Jews
captive to Babylon.

538.*% Under its last king, Nabonidus, Babylon is captured by

: Cyrus. Jewish captivity ended. Dan. v.

516. Revolt of Babylon; but reconquered by the Persians.

331. As a result of the battle of Gaugamela, Babylon and its
territory became subject to Alexander.

268. Berossus, the Chaldeaun historian, flourished.

3. Egypt.

978-71. The twenty-second dynasty or Bubastides begaun (?)

971-966. Shishak or Sesonchis marched against Jerusalem and
plundered that city.t :

041. Zera, king of Ethiopia (and of Egypt) marched against
Asa, king of Judah, but was defeated by the latter.

770. TUnder Sabachus the Ethiopians rose to great power, and
took possession of that country.

720-710. The twenty-fifth or Ethiopian dynasty under Saba-
chus or So, flonrished. _

719-712. Sethos, a priest of Hephaestus, usurped the sovereignty;

he neglected ' and slighted his army, so that on the

occasion of Egypt being invaded by Sennacherib the
soldiers refused to fight against the latter; but with
suddenly raised volunteers he obtained victory at Peln-

sium over the invaders. (2 Kings, chap. xix.)

700-670. After two years of anarchy the Dodekarchy was
established, the kings composing it having been elected
by the people. To these twelve rulers has been assigned
the building of the Labyrinth, near Lake Moeris, to
serve as their common place of burial. Wars among
themselves were followed (3.c. 656) by the accession of
Psammetichus of 26th dynasty as ruler over all Egypt.
Historical uncertainty now ended; writing came into
use; hieroglyphics were gradually forgotten.

* Ancient History, Schmitz, {p. 600. Babylon captured B.c. 538, the
Jews being permitted to return. In B.c. 536 the Decree on the sub]ect
was issued. See also Helps to the Study of the Bible.

t+ 1 Kings xiv, 25-28. 2 Chron. xii, 2-13. Dates differ by authorities
referred to.
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B.C.

616. Nechao, or Pharaoh Necho, attempted to connect the Nile
and Red Sea (at Suez) by means of a navigable canal.
The work was abandoned after 120,000 workmen had died
on it.

In 608 he defeated Josiah at Megiddo and took
Jerusalem. In 604 he was himself defeated by Nebu-
chadnezzar at Carchemish Circesium. He caused ships
to be built both on the Mediterranean and Red Sea. His
ships, navigated and manned by Pheenican sailors,
having sailed from the Arabian Gulf, rounded Africa,
returning to Egypt vid Mediterranean.

594. Apries, or Pharaoh Hophra, sent an expedition against
Cyprus, besieged the city of Sidon, and made himself
for a short time ruler of nearly all Pheenicia and Pales-
tine. Ezekie’ls prophecies against, xxix, 3; xvii, 15;
xxx, 1-3. His subjects revolted against him, and offered
the crown to Amasis, who was popular alike with the
people and the army. The king retired to Upper Egypt,
where for a time he maintained his power while the
usurper was acknowledged by the rest of the country.
Nebuchadnezzar availing himself of the state of civil war,
invaded and devastated Egypt, defeated Apries, who was
strangled by order of the conqueror.

570-526. Amasis conferred considerable privileges on the
Greeks. In his reign Egypt enjoyed a prosperity greater
than it had done under any of its native rulers. When
he died the Persians were about to invade Egypt.

526. Psammenitus. His army pursued to Memphis by Cam-
byses, defeated, and thus Egypt overcome. An army
sent by Cambyses against the Ethiopians (Soudanese),
perished in the desert, Varions revolts against the
invaders took place, the first in B.c. 487, in the reign of
Darius Hystaspes; but in B.c. 484 it was suppressed by
his successor Xerxes; a second which lasted from B.c. 460
till B.c. 453, also proved unsuccessful. From circum-
stances not known, Egypt for a short time regained its
independence under Amyrtaeus, the only king of the
twenty-eighth dynasty. The last revolt occnrred in about
B.c. 358, but in B.c. 350 the country was reconquered by
the Persians. Thenceforward Egypt remains during 286
years a portion of Persian dominions till—

332. When it is conquered by Alexander the Great.

287. Ptolemy Philadelphus began tu repair the fresh-water
canal made by Necho. Egypt powerful—famous for its
flax.

284-246. Under Ptolemy II, Philadelphus Manetho, an Egyptian
high priest and keeper of the sacred archives of Egypt,
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was ordered to transcribe into Greek the historical records
contained in the Egyptian temples ; the Greek version of
the Old Testament (Septuagint) to be made.

4. Persia.

586-546. Period of Hystaspes.

359-531. Persian monarchy founded by Cyrus.

538. Cyrus conquers Babylon.

530-526. Cambyses succeeds Cyrus. He conquers Egypt.

521-486. Darius, son of Hystaspes, is king.

498. Persians again masters of all Asia Minor.

490. Persians defeated at Marathon.

485-465. Xerxes.

480. Is defeated at Artemesium and Salamis.

479. His general Mardonius defeated at Platea, and on same
day Persians defeated at Mycala.

334. The Persians defeated by Alexander on the Granicus.

333. Battle of Issus.

331. Battle of Gaugamela. End of the Persian empire under
Darius IIL.

5. Media.

1230. First mentioned in history. Subdued by the Assyrians,
under whom 1t continued 500 years.

713. Threw off the yoke of Assyria.

709-656. Under Deioces their king, the Medians founded
Bcbatana (Hamadan).

656-634. Phraortes made war against the Assyrian empire; he
was killed in battie.

634-594. Cyaxaresreigned. Media invaded by Scythians. After
twenty-eight years of sunbjection to them they were
expelled. He allied himself with Nabopalassar, king
of Babylon, and so captured Nineveh and subdued the
Assyrian empire, extending conquest to Persia and
Bactria.

559. Cyrus usurped the throne of Media, and so became founder
of the Persian empire, of which it became a province.

6. Bactria.

1230. Ninus, the Assyrian, marched an army into Bactria and
took the country. (According to the Greeks )
1000. Period of Zoroaster.
540. Submitted to Cyrus. One of his sons was appointed satrap,
Thenceforward it was part of the Persian empire.
328. ‘Alexander conquered Bactria with other parts of Persia.
- K
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256. The governor, Antiochus Theus, threw off the yoke of
Alexander’s successors, and proclaimed himself indepen-
dent king of Bactria.

100. The overthrow of the Bactrian kingdom by the Scythians.

7. Phenicia.

1255. About this period Tyre founded. Josh. xix,29. The date of
Sidon is lost in antiquity.

1100-800. Colonies from Tyre founded Gades (Cadiz), Corcyra,
Carthage, and Utica, traded with Cassiterides (Scilly
Islands); and Cornwall.

870-727. Tribute paid by Phoenicia to Assyria.

730-725. Shalamaneser 1V, king of Assyria, invaded Pheenicia,
but failed to subdue it.

720. Sennacherib captured various cities; he appointed Assyrian
governors over Phoenicia, but did not annex it.

681. Pheenicia rebelled ; the rebellion suppressed by Esarhaddon,
king of Assyria.

672-668. The tributary king Baal rebelled against Esarhaddon,
and became feudatory of Egypt under Tirhakah. In the
latter year, together with twenty-one other kings, he sub-
mitted to Esarhaddon.

664. Another expedition sent by Assurbanipal against Tyre and
other Phcenician cities, in which rebellions had -arisen
against Assyrian tyraony.

640-630. Phoenicia took decisive steps to cast off the Assyrian
yoke the latter power being moribund. Kzek. xxxviii,
2-7. In the latter year Phcenician independence was
declared.

630-585. 1Its independence continued, and great prosperity
attained. Ezek. xxvii. Meanwhile, for a short time it
was tributary to Egypt. '

605-595. Tyre besieged by Nebuchadnezzar ; Pheenicia accepted
suzerainty of Babylon.

585. Tyre surrendered upon terms. Line of Phceenician kings
ended.

540. Pheenicia submits to Persia.

532, Western Asia, including Phoenicia, passed from Assyria to
Persia.

332, Tyre taken and destroyed by Alexander. From that time
the importance of Phoenicia decayed.*

* Story of the Nations. Phanicia.
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8. Carthage.

B.C.

819-814. Carthage founded by Dido, a Tyrian princess.

550-480. Established colonies in Sicily, Sardinia, and Africa.
Had become formidable at sea and on land.

. 546-533. Carthage declared a free republic; formidable alike
by land and sea. Contest with the Syracusans for Sicily.

509. First commercial treaty with Rome when the latter had
become a republic. Carthage: commerce extended to
Balearic Isles, Egypt, Britain, and coast of Guinea.

480. The fleet defeated at Himera by the Greeks.

410. War renewed in Sicily.

348. A second commercial treaty with Rome.

310. - Carthage invaded by Agathocles.

306. The ancient commercial treaty with Rome renewed for the
second time.

281. Mercenaries rovolt and take possession of Messina.

279. Carthage and Rome form a defensive alliance against °
Pyrrhus.

264-241. TFirst war of Carthage against Rome.

264. Hiero concludes peace with Rome.

262. Carthaginians in Agrigentum besieged by the Romans.
Roman ships built after Carthaginian models.

260. Roman fleet under Duilius defeated Carthaginians off
Mylae.

258-255. Various other defeats of Carthaginians by the Romans,
at sea and on land. In the latter year, the Carthaginian
army commanded by Xanthippus of Sparta, routed the
Roman forces under Regulus.

241. Sicily evacuated by the Carthaginians ; it becomes the first
Roman province.

9. India.

1100. The Vedas arranged in their present form.
1000. Image worship by Hindoos began. The city of Canouj
built.

600. India tributary to Persia.

559-480. The system of caste introduced among Hindoos.

558478 (as also 623). Assigned era of Gautama Buddha.

512. Darius subdued the country of the Indus. India became
the 20th province of the Persian empire, with the Indus
as its frontier.

500. Menu’s code originally arranged.

400. Delhi founded. N

- K
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377. A schism among the Buddhists. The northern Buddhists
of Nepaul, Thibet, China, and Japan, are the successors
of the seceders; those of the southern division, namely,
Ceylon, and Burmah, represent the other side.

357. Asoka ruled in Behar.

327. Alexander’s expedition.

323. At Taxila (Rawul Pindee) a colony of Scythians founded.

312-306. Chaudragupta, ¢.e., Sandracottus, repelled a Scythian
invasion of India.

10. Greece.

1184. Greek war against Troy.
1068. The first great Ionian emigration took place, led by Neleus.
1044. Further migration of Greek colonies to Asia Minor.
1000. Grecian states became gradunally formed into city republies.
900-800. Age of Homer and Hesiod.
884. Olympic games instituted, or revived, by Iphitus and
Lycurgus.
880. Lycurgus, the first legislator in continental Greece, estab-
lished the constitution of Sparta.
814. Kingdom of Macedon founded by Caranus, a descendant of
Hercules.
743. The first Messenian war began. It continned nineteen
years.
732. Syracuse founded by a colony from Corinth.
682. The second Messenian war began. It lasted fourteen years.
623. Draco furnished the Athenians with a code of laws, the
severity of which led to his own flight from that city.
594. Salamis recovered by the Athenians. Legislation of Solon.
570. Pythagoras, the philosopher.
562. Solon, Pisistratus, Lycurgus.
548, Thales of Miletus established the Jonian school of
philosophy .*
535. Tragedy first performed in Athens by Thespis.
531. DPisistratus established in Athens a public library and
public garden.
490. TInvasion of Europe by Persians, and battle of Marathon.
480. Xerxes invaded Europe. Battles of Thermopyles, Arteme-
sinm, and Salamis. .
479-473. Socrates, Sophocles, Ruripides, Aristophanes.
440-430. Theucydides, Aristophanes, Hippocrates.

* He maintained that water or some liquid was the origin of all things.
That there was one supreme mind distinet from the visible world, to which
it imparted form and motion. ;
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434. Peloponnesian war.

430. The great plague at Athens.

414-413. Siege of Syracuse ; defeat of the Athenians.

404-401. Capture of Athens by Lysander. Battle of Cunaxa.
Retreat of the ten thousand.

355. Birth of Alexander the Great.

335. He invades Persia.

© 332. Tyre taken and Egypt subdued.

327. Alexander invades India.

306. Naval battle of Salamis in Cyprus.

301. The battle of Ipsus, which led' to the break up of the
empire founded by Alexander.

~11. Rome.

753. Rome founded.

746. Rhegium founded.

665. War against Alba. Duel between Horatii and Curiatii.

509. Tarquinius driven from Rome; regal power abolished; an
aristocratic republic established. First treaty between
Rome and Carthage.

390. Rome taken by the Gauls.

304. Via Appia, aqueduct, and canals through Pontine marshes
begun.

12. Britain.

1100. About this time Phoenicians traded with the Scilly Islands
- and with Cornwall.

" 484. Britain mentioned by Herodotus.
480. Mentioned in relation to Carthaginian vessels sent for tin.
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The CrarrMaN (Professor E. HuLr, LL.D., F.R.S.).—I am sure
you have already expressed, by your applause, the gratification
you have had in listening to this very interesting communication,
which shows us throngh what a vast and interesting period of time
these wonderful people and their historic record can be traced
back, I will invite discussion thereon after some communications
have been read.

Captain F. Prrriz, F.G.S. (Hon. Secretary).—The first letter is
from the President, who greatly regrets that he is detained at
Cambridge and is therefore unable to be present.

The second is from the Rev. Dr. Legge (Professor of Chinese at
Ozxford), who says :—

““Many thanks for the proof copy of the interesting paper on
*China’s place in Ancient History.” I wish it were in my power
to be present on Monday, but I am suffering from a persistent
cold, which has kept me for several weeks almost entirely indoors.
May I ask you to say to Surgeon-General Gordon how sorry I am
not to be able to be present, to hear him read the paper.”

The third is a letter from a student of ancient history. He says:—

“In regard to this paper I would venture to remark that the
mention of the law of Gravitation by Mencius 500 years =.c.,
and 2,000 years before Newton, may not necessarily imply that
Newton's theory of gravitation had been anticipated by Mencius.”

A MgeuMBER.—It may interest some present if the author will
kindly give a sketch as to in what form and how the records
referring to the early portion of Chinese history have been con-
veyed to ms ? Research is showing this in a special manner as
regards the Babylonian and Egyptian records.

A Visitor asked if there were many ancient records referring to
Chinese intercourse with other nations,

The AutHOR.—Of course a paper on so large a subject as
mine must be but a summary and entirely tentative. The diffi-
culties I had in arranging and formulating such data as I have
given, I think will be understood by all scholars. One speaker
asked as to how the ancient records were preserved. An account
of that is given by many writers on China—first and foremost
by our respected friend, Dr. Legge. The earliest form of
Chinese writing is described as that of the “tadpole ” character;
the first idea of * writing” assigned to Fohi, who conceived
it from observing the markings on the shell of a tortoise.
About the time of Confucius, it appears that the records
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of China extended to something like, if I remember rightly,
80,000 volumes. A short time before the .date of Confucius,
an Emperor came to the throme, who like a certain Egyptian
monarch, desired it to be understood that history should
begin with him; he gave stringent orders that all the existing
records should be burned, and that all scribes and literary men
should be put to death. I am speaking from memory; but many
hundreds of the Iiteraii were put to death, and wherever any
literature could be laid hold of it was burnt; but there were in
China many men, as amongst ourselves, partial to literature and
historic records. According to history, fragments and portions
of old books in the possession of private individuals, were secretly
preserved—many of them by being built up in the walls of
houses and thus preserved for some centuries; when Confucius
lived, and for some time after him, these records or fragments
were got possession of, and from them the history of China was
reconstructed. I believe that the treatises on the subject so
conveyed to us were reconstructed with very great perfection.
The whole story of the books which perished is related by
Du Halde in his History of China, also by Gutzlaff in his history,
and these authors also give the particulars under which the records
of China were preserved and the history of this wonderful people
reconstructed. ' '

- Tt seems to be a very suggestive circumstance, that dealing as
Chinese historians have with Chinese history, through such enor-
mously distant periods, how wonderfully reliable it is as compared
with the history of other nations. There is less doubt—and in
fact no difference of opinion among anthorities on Chinese history
that T have consulted. As regards Du Halde, Gutzlaff and
others—Pauthier particularly—there is an absence of all difference
in their statements, with regard to historical events in China.
Certainly amongst authorities on history in connection with
‘Western countries, including Egypt, Babylouia, and Assyria, there
is no such clear concord ; the more we enquire into these histories
the more numerous are the great differences we see; but as
I have stated, one intention of my paper is to bring about a
re-study or re-comparison of the data, by the great authorities,
and if in any way it has this effect, I shall be very well satisfied.

A visitor asked a question as to China’s intercourse with
other nations. I think T mentioned that about 1113 years B.c. the
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navigation of the Chinese is considered to have extended as far as
Egypt. If it extended to Egypt we may assume, I think, with
good ground, that it included the countries between Egypt and
‘China, that is to say, India and so on. When communication
between China and the Western nations began has been the
subject of a very interesting and learned work recently published.
As evidences of this intercommunication it has been alleged that a
great many of the silks used by the ladies of ancient Rome were
imported from China ; and we lately had a specimen of a small jar
or bottle with a Chinese inscription which had been found with an
Egyptian mummy. As to the letter asking about the word
‘ gravitation,” those who desire to see what I lLave stated are
referred to Gutzlaff’s History of China, vol. 1, page 208. It is
simply the word that is there made use of. Gutzlaff does not
discuss the application of the word though he italicises it. So
far as I know, that is the first occasion on which the word itself
has been used in literature. .

May I conclude these remarks by mentioning a statement
alleged to be historical that may be of interest to others. I
daresay those who know it will bear me out in what I say.—
It is related that about 600 years after the Christian era, the
then reigning Emperor of China heard that there was a new
religion of extreme excellence in the far west. Accordingly, an
embassy was sent to the west in search of this new religion, which
the then Emperor expressed a desire to introduce into his
dominions. The embassy proceeded to its task, and having arrived
in India they found the persecution of the Buddhists by the
Brahmins was in full force. On being questioned the persecuted
Buddhists were only too glad to say that they were the represen-
tatives of the new religion; indeed, as compared with the Hinduism,
they are, and to put it briefly, the story is that these missionaries
who were sent to the west in search of what we have every
reason to believe was Christianity, returned to China in a sort of
trinmph carrying with them the Buddhist priests. It is an
interesting speculation what Chira might have been to-day, if
Christianity had been taken back, as we may believe was in-
tended, instead of Buddhism.

Captain F. Perrie, F.G.S. (Hon. Sec.).—The question of inter.
course among nations in early times has been referred to, and the
Chinese seem to have borne their part in such intercourse. I may
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mention that in his work, Western Origin of the Early Chinese Civili-
zation, by the late Professor Terrien de Lacouperie, that author refers
to having discovered that, during the Chow dynasty, China had a
trade to India from two ports on the Shantung promontory. As
regards the efforts made at such intercourse by more Western
nations, many ancient authors throw light on a considerable overland
intercourse with India, etc., and research has already tended to prove
that Egyptian and other ships manned by Sidonian sailors went
eastward at least as far as the Malabar coast. In his reply the
author of the paper has kindly referred to a Chinese bottle found
in a mummy, of which I spoke at a late meeting. Since that
meeting I have had communications on the subject of such
bottles. So far as I have iuvestigated, these bottles appear to
be of three kinds, glass, delf, and porcelain; all have Chinese
inscriptions, and are reputed to have been found in mummies
or elsewhere in Egypt. The glass ones are modern, those of
delf are of a coarser make, and may owe their origin to the fact
that several hundred years ago a small colony of Chinese potters
arrived in the capital of Persia, and in default of a better material
made all their goods of delf; the bottle of which I showed the
photograph is made of fine porcelain, and is in the collection of a
correspondent living in the South of England, one well acquainted
with Egypt, having had ‘much to do with the natives during twenty
years’ vesidence there, and hence about the last person to be
imposed upon. It was found as follows, a few years ago : he and
two archaological friends discovered a mummy of early date. On
carefully unrolling this the bottle in question was revealed and
taken possession of by its present owner; the inscription upon
the bottle is archaic, which is not the case with the other bottles
referred to, and I conclude refers to the contents, which seem a
dried-up pigment ; for these reasons I think we may safely venture
to say that this bottle helps to support the author’s remarks as to
the extent of Chinese intercourse with other nations in early times.

The Cratrman.—The author of the paper has done valuable
service by bringing together so many points in ancient history,
and any that may criticise his work adversely will doubtless
remember that he cannot be held responsible for mistakes and
errors which other Chinologists—if I may use the word as
regards his authorities—may have fallen into. I think we are
all very much indebted to him for his interesting paper.

The meeting was then adjourned.
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ORDINARY MEETING.*

ALEXANDER MCARTHUR, Esq, J.P., D.L., V.P.,, IN THE
CHAIR. ‘

The Minutes of the last Meeting were read and confirmed, and the
following replies to the Institute’s Address to Her Majesty the Queen
and Her Royal Highness the Princess of Battenberg on the death of
His Royal Highness Prince Henry of Battenberg (see page 92) were
received and read :—

“ Whitehall,
“18th February, 1896.

“I have had the honour to lay before the Queen the loyal and dutiful
address of condolence from the Victoria Institute on the occasion of the
death of His Royal Highness Prince Henry of Battenberg, K.G., and I
have to inform you that Her Majesty was pleased to receive the Address
very graciously.

I have the honour to be,
¢ Your obedient Servant,

“M. W. Riprey.”

" % QOsborne,
“18th February, 1896.

“Lord William Cecil, Equerry-in-Waiting, is desired by Princess Henry
of Battenberg to convey to the President, Vice-Presidents, Council and
Members of the Victoria Institute, Her Royal Highness’s thanks for their
kind message of sympathy in her great sorrow.”

* 6th of 1896 Session.



The following elections were announced :—

Associates :—C. K. Marr, Esq,, London; Alex. Leslie, Esq., London ;
Robert Gordon Orr, Esq., Madras ; Rev. Granville R. Pike, M.A,,
United States.

The following paper was then read by the author :—

THE POLYNESIANS AND THEIR PLANI-
NAMES. - By H. B. Guppy, M.B.

IT is possible that we may find in the plant-names of
Polynesia a clue to the mystery that hangs like a
cloud over the origin of its inhabitants. Yet such an
inquiry is beset at the commencement by many difficulties,
not merely linguistic, but also botanical and ethnological,
and a number of questions at once present themselves.

We ought at first to inquire into the worth of the materials
at our disposal, and into the extent to which they can be
legitimately employed. Then after discussing the methods
of employing such data, we ought to define with some
precision the particular view we entertain of the vexed
question velating to the ethnological position of the Poly-
nesians amongst the other Pacific peoples. It would then
be requisite to determine to what extent the Polynesians at
the time of the early voyagers were isolated from the rest
of the world, and to notice the amount of intercourse that
then prevailed between the different groups. But even
then we would only be on the threshold of the inquiry. It
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would be necessary to attempt some distinction between the
parts man and the other natural agents have taken in
stocking this region with its plants; and this would involve
us in discussions as to the geographical distribution, the
uses, and the antiquity of the plants concerned. Coming to
the plant-names, we would deal first with those of individual
plants, making each plant tell its own story anent the
Polynesians in the light of varied general, hstorical and
botanical data. Then we would proceed to compare the
vernacular names of the different sub-regions with the object
of ascertaining the direction of the stream of migration over
this large area. All these are very large questions, and it
would be barely possible to do them justice, even in a single
volume, and much less in an ordinary paper. It will there-
fore be only practicable to deal with the subject in an
illustrative fashion; but even then the matter is not free
from difficulty, as it is not easy to select the facts that are at
once the most pithy and the most weighty from the abun-
dant materials that I have been gathering for years.

When we come to consider whether the plant-names of
the Polynesians can afford any indications of the unknown
history of this race, either by supplying us with the means
of determining the locality of their ancient home or of
following the line of their migration, we are led to ask
whether they can be fitly employed for this purpose. We
have only to turn to the works of Hehn, Kern, Schrader,
and other philologists, to learn that when subjected to the
test of strict linguistic principles they can be thus used. On
the other hand, amongst botanists, who look to a vernacular
name for information, not as to the home of a people but of
a plant, there is much difference of opinion as to their value
on account of the. frequent confusion of species. This is a
real danger to the botanist. The ethnologist, however, has
to recognise the fact that all the world over the history of
plant-nomenclature has been too often a story of fancied
resemblance and occasionally of grotesque imagination.
Botanical classification has often no place in vernacular
nomenclature, and through some resemblance in habit or in
utility plants are often placed together that to the botanist
lie far apart. Thus to take an example ; amongst the food-
plants of primitive man in these regions were doubtless Zucca
pinnatifida  and  Amorphophallus campanulatus, which bear
the same generic name of “Takka” in Malay, This is
occasionally repeated in Polynesia; and in Fiji, “ Ndainga,”
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the equivalent of the Malay name is applied only to Amor-
phophallus. Then, again, I will subsequently show that the
Tacca plant, as the source of the Polynesian arrowroot, has
carried the Malayan name of the Sago Paim into the most
distant islands of the Pacific. Thus Tacca pinnatifida is
linked on either side by means of its vernacular names with
such dissimilar plants as Awmorphophallus campanulatus and
.the Sago Palm : in the one case, the resemblance is concerned
with the foliage and habit and the edible character of the
tuber; in the other, with the production of a farina.

Jt will thus be seen that in following up the names of a
particular plant we often stumble npon a set of names that
includes plants of very different characters. It may be
some archaic word for tubers or edible roots applied here to
the taro, there to a fern-root, as in New Zealand, and again,
in a third place, to the yam, or the sweet-potato, a subject to
which I will again refer. In order,indeed, to find the affinity
of a plant-name we have not infrequently to cast our net
rather widely. For instance, in the case of Pritchardia
pacifica, the Polynesian Fan Palm, as the genus does not
occur in the Indian Archipelago, we look for the equivalent
of the Polynesian name of “Piu” in connection with other
fan palms in that region, and we find it in «“ Wiry,” the
Sundanese generic term for Licuale. Then, again, the names
of Pandanus are sometimes traced solely through the mat-
words. For a long time I was puzzled by a Malagasy name
for these trees, viz., Vakoana. Atlength I came upon “Bang-
koan ” as a term for large mats in the Philippine Islands, and
subsequently the word came under my notice as a Pandanus
name in other languages of the Archipelago. We have
only to turn over a few pages of Tregear’s Comparative
Dictionary of the Maori language to perceive how wide
may be the range of the affinities of a Polynesian plant-
name.

That the vernacular names of this region can afford a
trustworthy basis for such a discussion as this there can be
no doubt ; but this can only be the case by compliance with

. the laws of linguistic comparison. De Candolle, in his work
on the Origin of Cultivated Plants, starts with the assumption
that a naturalist possessed of an ordinary general education
can recognise the connection or the fundamental difference
between plant-names in different languages. It is not
necessary,” he adds, “to be initiated into the mysteries of
suffixes or affixes, of dentals and labials.” This depreciation
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of the special labours of the philologist led this celebrated
botanist into some grave errors,* and it is evident that
without a special study of the phonetic laws of a region any
conclusions based on its plant-names are often likely to be
erroneous. For instance, an inquirer not versed in these
laws would never imagine that “ Ahia” and “ Nagveg,” the
names of Fugenia malaccensis in Tahiti and the Banks Group,
are both forms of the Fijian “ Kavika” (see Table appended).
On the other hand, he would fall in with the suggestion
thrown out by Nadeaud, that there is a connection between
¢ Ahi,” the Tahitian name for Sandal-wood, and “ Ahi,” the
Tahitian word for fire, on account of the wood making fire
readily when struck with an axe. When, however, we look
for these two words in other Polynesian languages, we find,
according to the letter changes, that the originalforms occur in
Samoa as “ Asi,” Sandal-wood, and as “ Afi,” fire, both words
being radically distinct.

With regard to the particular standpoint from which I
will view the relation of the Polynesians to the other peoples
of the Pacific, there is, I think, no serious difference of opinion
as to the contrast in physical characters presented by an
Australian, a Solomon Islander, a Tahitian, and a Pona-
pean. In the present distribution of the Australians, the
Melanesians, the Polynesians, and the Micronesians, we
have clearly exhibited the stratification of race-varieties
which are arranged, owing to the peculiar geographi-
cal conditions, in chronological order. Regarding Further
India as the ancient home at different periods of all these
pe%ples, I infer that each in its turn left the Asiatic mainland
to find a home where best it could. Along the highway of
the Indian Archipelago travelled successively the ancestors
of the present Australian, Melanesian, Polynesian, and
Micronesian peoples ; and it may be assumed that it was not
the exercise of any deliberate choice that led them to their
several homes. In their movement southward through the
Archipelago, the Australians came in contact doubtless with
an earlier race, a stratum in man's history that has suffered
the fate of most old formations by being largely concealed
by those more recent in the series. Shunning the open sea,
the Australians followed the trend of the Archipelago and

* This is especially true of his uncritical use of the Sanscrit names. Vide
also Schrader’'s Prehistoric Antiquities of the Aryan Peoples, Eng. edit.,
p- 21.
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arrived at their present home. The Melanesians, as I take it,
took the same road, and, on finding Australia already peopled,
they occupied New Gruinea, and their course became diverted
into the archipelagoes of the Western Pacific. The
Polynesians, in their turn obstructed by their Melanesian
predecessors in the Indian Archipelago, took the path of least
resistance, and trusting their future to the waves they
ultimately reached the distant isles of the Pacific by way of
the Philippine Islands and through the Caroline, Marshall, and
Gilbert Groups. Last of all came the Micronesians, the
scouts of the great host of Mongolian peoples that has since
appropriated Eastern Asia, and intruded itself into the
Archipelago. These pioneers of a new race made but a
short sojourn in the Archipelago. Before them lay a region
already occupied by their predecessors, and, retreat being
impossible, they followed the footsteps of the Polynesiansand
took up their abode in Micronesia.

Now, I assume that no retrograde movement was possible
in any of these migrations. The same vis ¢ tergo acting
through the ages urged them on, and we appear to have in
the distribution of these peoples ‘successive deposits of the
different varieties of the human race resting unconformably
on the Negrito stratum and illustrating seemingly man’s
racial development in this portion of the globe. Yet it is
but reasonable to suppose that we have here but indications
of .a general ethnic movement from the north which we
might expect to find indicated in the distribution of the
varieties of man in other parts of Asia. Looking at the
Indian Peninsula and Ceylon we seem to find in the’
arrangement of the Kolarians, the Dravidians, and the
Aryans, etc., a repetition of the phenomenon of racial
migration which appears to be clearly recorded in the ethnic
history of Further India and Australasia. With the
appearance of the Dravidians, the aborigines found a refuge
in the hills. The Dravidians were in their turn pushed by
the incoming Aryans to the southern part of the Peninsula,
and on the flanks of the Himalayas, in the rear of the Aryan,
the Mongolian appeared.

Coming to the bearing of these views on the subject
proper of this discussion, I assume that the Melanesians of
the Indian Archipelago were the original possessors of that
language which has given birth to the Malayo-Polynesian
family of speech. They have carried to the distant islands
of the Fijis those linguistic characteristics which we find
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amongst the spoken tongues of the later settlers in the
Archipelago—to wit, the Malays proper and the Javanese.
From them, during a long sojourn in the Archipelago, the
Polynesians derived those common characters in language
which now link together peoples that in physical characters
stand far apart. The Melanesians in their turn had, doubt-
less ages before, been influenced by contact with the abori-
ginal Negrito population of the Archipelago. Probably
enough they in this manner became possessed of the names
for wild roots and tubers employed by the aborigines, and
it is likely that the Australians before them carried away
with them some similar linguistic mementoes of their sojourn
in that region. Thus, on @ priori grounds, we might expect
to find similar terms for edible roots and tubers amongst the
Negritos, the Australians, the Melanesians, the Polynesians,
the Micronesians, the later Malayan immigrants in the Archi-
pelago, and even in Further India. Professor Kern, in his
Stamland der Maleisch-Polynesische Volken,* if 1 understand
him rightly, regards the Malayo-Polynesians as taking the
part that I have here ascribed to the Melanesians. It is, L
venture to think, unlikely that a people so long adapted to
the conditions of tropical life could have received their words
for the staple articles of their vegetable diet, such as those
for the yam, the taro, the banana, etc., from the Malayo-
Polynesians, who were more recent sojourners in the tropics.
The view I here uphold as to the relation of the Polynesians
to the other peoples of the Pacific is based therefore on
their geographical position. As regards the argument from
language, I infer that after the passage of the Australians
the Melanesian speech has acted as a linguistic leaven on
the numerous languages that have come in contact with it.
With regard to the conditions of isolation in which the
Polynesians were found by European navigators, it is’ well
known that although they were provided with numerous
varieties of the banana, breadfruit, yam, taro, etc., the inhabi-
tants of the different groups had but little communication
with any but their immediate neighbours. The conditions
that provailed in the time of Bougainville, Cook, and others
could only have led to the local distribution of useful plants,
but not to their extension over the Pacific. They would

* Versl. en Mededeel. der Koninkl. Akad. v. Wetensch : Afdeeling Letter-
kunde, 3de Reeks, Deel vi. Amsterdam, 1889,
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explain the limitation of the shaddock to Tonga and Fiji,

but not the wide distribution of the banana, the bread-fruit,

the tubers, the Malay apple, and the turmeric over the length

and breadth of the tropical Pacific. Yet there is sometimes
an element of exaggeration in the accounts that have been

given of the extent of the isolation in which they lived.

We have all read the interesting account given by Williams,
-in his Missionary Enterprises, of his discovery of Rarotonga,

how the Raiateans who accompanied him were greeted by

the Rarotongans in style truly Homeric and in language that

would have fitly come from the lips of an inhabitant of the
Cyclades. They inquired as to the removal of Rarotonga to

its present position by the gods and as to the place of abode

of the god Tangaroa himself. Yet I find from the journal

of Barela, the pilot of the Spanish expedition despatched
from Peru in 1772, that the Spaniards were acquainted with

the existence of the island half a century before the time of
Williams. These islanders seem reticent on the subject of
previous visitors to newcomers. It is well known that

Captain Cook was not acquainted with the fact that between

his secoud and third visits to Tahiti some Franciscan priests
had spent nearly a year on the island.* Then again Cook,

when he re-discovered Easter Island in 1774, imagined that
since the arrival of Roggewein in 1722 no Europeans had

visited the island. T have, however, come upon a short

description of the island, its monuments, and 1ts Eeople, as

they appeared to the Spaniards four years before the time of
Cook. Facts of this kind make us a little suspicious of the

accounts given of the extreme isolation of some of these

islanders, whether as regards their neighbours or with refer-
ence to the outside world. The Spaniards have exercised

such a miserable spirit of jealousy and mystery in these seas

that their part in plant-distribution will always remain an

nunknown element in such discussions as these. There is
a curious story told of an American sailor wrecked in the

Pelews, who in the full conviction that he had for years

lived amongst natives entirely cut off from the world pre-

sented a vocabulary to Hale containing the Spanish and

French words for a hat.

* These devoted men were certainly the first missionaries in Polynesia.
I am now translating their journal, which presents a terrible picture of
Tahitian life, not that, I would scarcely adcf which was presented to the
navigators, Bougainville, Wallis, and Cook. :
L
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We have now to answer the question as to the manner
in which the Polynesian Islands became stocked with plants.
It is frequently not at all difficult to distinguish between the
parts played by man and other natural agents in the dis-
persal of plants in this region. The low coral islands and
the shores of the more elevated and mountainous islands are
occupied by plants such as Barringtonia speciosa, Calophyllum
inophyllum, the Mangrove, Morinda citrifolia, the Pandanus,
Thespesia, populnea, etc., that are known to be dispersed by
the currents; and they are all plants that are widely dis-
tributed over the Indian and Pacific Oceans.* The only
doubt arises as to the particular route along which the
floating seed were drifted, and if that can be established we
may obtain a clue as to the route pursued by the Polynesians.
Now a species that, like Barringtonia speciosa or Thespesia
populnea, is almost universally distributed in the tropical
islands of the Pacific can scarcely aid us in the matter. If]
however, we can find a littoral plant that has only partly
performed the traverse of this region, then we shall possess
in the interrupted operation an important piece of evidence.
The Mangrove (Rhizophora, Bruguiera, etc.) is absent, or very
rare, in Eastern Polynesia, but unfortunately for our purpose
this is in great part explained by the lack of a suitable station
on the precipitous shores of the larger islands. We have,
however, in NVipa fruticans a plant well fitted for our object,
and one well known to be dispersed by the currents. For a
littoral species it has a limited range. It is found on the
tropical shores of Asia east of the Ganges and in the Indian
Archipelago, where it abounds; and there is no question as
to its great antiquity in this region. Now, the Nipa Palm,
as it is sometimes termed, has attempted to reach Polynesia
by two routes from the Indian Archipelago, viz., by Melanesia
and Micronesia. Along the first route it has in the course
of ages reached the Solomon Islands, where I found it in
1884. Along the second route it has extended its range to
Ualan or Kusaie, at the eastern end of the Caroline Group,
where it was observed by Kittlitz about seventy years ago.
Since its intrusion so far into the Pacific seems 1o have
escaped the notice of later botanists, and as no reference is
made to it by Hemsley in his account of the floras of oceanic

¥ Vide a paper by me on the “ Dispersal of Plants,” published by this
Society in 1890.
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islands, given in his Botany of the ¢ Challenger,” 1 may here
remark that it is described 1in general terms in the narrative
of Kittlitz,* and is figured in his Views of the Pacific Vegeta-
tion, where it was also identified and noted by Dr. Seemann
in his English edition of the Views. Now, the island of
Kusaie lies in the course of the Pacific Counter Current
which runs to the eastward from the Malay Archipelago right
across the Pacific between the parallels of about 4° to 8° N.}
Here the Nipa Palm has reached the last spot where it could
find a station. Beyond lie the coral atolls of the Marshall
Group that could afford no home to a plant that frequents the
extensive coast swamps and lines the mouths of large rivers
in Asia and in the Archipelago. Most of the familiar littoral
plants of Polynesia have probably reached their present home
by the path attempted in vain by the Nipa Palm. Since they
for the most part frequent coral islands, the atolls of the
Marshall, Gilbert, and Ellice Groups would form so many
stepping-stones by which, in the season of the north-west
winds, they would be able to find their way to Samoa and
Fiji in spite of the westerly drift of the Equatorial Current.
The Polynesian, I assume, has entered the Pacific by the
route followed by the floating seed, or, in other words, by
Micronesia.

Passing from the agency of the currents we turn to those
of birds. The fruits of species of Fugenia, Ficus, and of
plants like Kleinlovia hospita and of some of the palms, like
Kentia, are known to be eaten by pigeons, parrots, and other
birds, and probably in many cases birds have stocked these
islands with such plants.

With reference to man, there can be but little doubt that
he was first instrumental in introducing into this region the
cultivated plants, all, or almost all, of which have their home
in the Indian Archipelago. We may safely postulate the
fact that Nature unassisted has not laid herself out Lo provide
the Polynesian with the fruits he there enjoys. The fern-
root was the principal spontaneous offering of New Zealand
to the Maori, who brought the sweet-potato and the taro

* Reise nach russische Amerika, nach Mikronesien, etc. Gotha, 1858,
vol. ii, p. 35.
t Bedford’s Sailor’s Pocket Book. . R
I Tt is of course possible that floating fruits like those of Barringtonia
speciosa have been carried by the Counter Current across the Pacific and
back again by the Equatorial to Polynesia. 9
L
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with him. Nor is there reason to suppose that Nature has
acted differently in the warmer latitudes. Aboriginal man
could have found but poor sustenance in the virgin forests
of Fiji and of Tahiti; and, as far as I know, there are no
accounts of any island possessing the banana, the yam, the
taro, and the breadfruit, which can be shown to have been
never occupied by man. In lat. 20° 30’ in the South Atlantic,
South Trinidad presents us with an island, in all probability
never inhabited, which when discovered was clothed with
tree-ferns and arboreous vegetation, but possessed, as far as
is indicated in Hemsley’s Botany of the « Challenger,” none of
the useful edible plants of the adjoining maintand of Brazil.
It is probable that the seeded mountain plantain, Musa trog-
lodytarum, is truly indigenous in Polynesia; but no one has
ever suggested that the seedless cultivated bananas have
been produced by man’s art in this region from an indigenous
plant. In truth, in the light of the fact that Mendana in
1595 found not only bananas, but also pigs, hens, and pump-
kins in the Marquesas, such a supposition seems quite gra-
tuitous. It has been suggested by Dole in the case of the
Breadfruit of Hawali, though I do not remember that he is
countenanced by Hillebrand, that the cuttings necessary to
propagate the tree in that group would not have withstood
a long sea voyage. This difficulty, however, was surmounted
by the Maoris when they carried the paper-mulberry to
New Zealand. Excepting perhaps in the case of Tacca
pinnatifida, which is a common littoral plant, I have little
doubt that all the tuber-plants and other edible plants which
are cultivated both in Polynesia and the Indian Archipelago
have been introduced by man into the former region; and
here I would include the banana, and the breadfruit; the -
sweet-potato; amongst the yams, Dioscorca alata, D. sativa,
D. pentaphylla, D. aculeata, etc. ; amongst the aroids, Amor-
phophallus campanulatus, Colocasia antiquorum or the common
taro, Alocasia macrorrhiza (Sch.), ete. ; and amongst the fruit-
trees Spondias duleis, Fugenia malaccensis, ete.

Of the antiquity of the cultivated plants in Polynesia and
in the other regions of the Pacific the number of varicties
is sufficient evidence, even although many of them are not
varieties in the eye of the botanist. Taking the banana in
its most general sense, it may be noted that Banks and
Solander enumerated as many as 28 varieties in Tahiti. Ellis,
who takes the native view of the matter, places the number
at about 50. Seemann distinguished 18 kinds of bananas in
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Fiji. Lesson in Kusaie and Forster in Tonga found several
varieties under cultivation. The natives of Kiwai in British
New Guinea, according to Thompson, name as many as 36
kinds of cultivated bananas. The numerous varieties of the
breadfruit afford similar evidence. Cuzent and Ellis menticn
the occurrence of nearly 50 varieties and sub-varieties in Tahiti,
and Kubary observes that the inhabitants of the Hogoleu
Islandsin the Caroline Group distinguish nearly 60 varieties.
Seemann refers to the great number of varieties in Fiji, and
gives in 13 cases the names. Turning to the tubers, we
learn from Jouan that in New Caledonia there are at least
21 varieties of taro under cultivation : in Fiji, as Horne states,
there are 18 varieties, and in Tahiti, according to Cuzent, at
least 13, whilst Ellis says that 33 kinds are named. As
regards yams, there are 20 kinds cultivated in Fiji (Horne).
Facts of this kind abound ; but those here given are sufficient
for the purpose.*

Having thus shown that we have to deal with an aucient
culture in these regions, I pass on to consider very briefly
the plant-names. Professor Kern some few years since in
his brilliant paper on the home of the Malayo-Polynesian
people, before quoted, drew up a list of some of the plants
and animals, the knowledge of which the several peoples
took with them from their early home. He included here
the coco-nut, banana, sugar-cane, pandanus, yam, taro, and
one or two other usefnl plants, and expressed the conviction
that a large number of additional plant-names would be
found surviving in the original language. If there is nothing
else of any value in my paper, I claim to have shown in the
accompanying table the corvectness of this opinion ; and since
this has been accomplished by only a very partial use ot
the abundant data that exist in the Dutch publications re-
lating to the Archipelago, it follows that there is a promise
of results greater still.

This table has been compiled from materials obtained from

* A list of authorities for the various facts given in this paper and in-
the appended table would have been far too lengthy for a paper of this
kind. The authorities for the statements in this paragraph are Seemann’s
Flora Vitiensis ; ENis’ Polynesian Researches ; Lesson’s I'oyage autour du
Monde ; Forster’s Catalogus Plantarum Esculentum Australie ; Thomson’s
British New Guinea; Cuzent’s Tahiti; Kubary in Ethnogr. Anthrop.
Abtheil. des Museum Godeffroy of Schmeltz and Krause ; Jouan in Mem,
Soc. Set. Nat. de Cherbourg, tome xi ; Horne’s Year in Fiji.
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a great variety of sources during several years.* It does not
aim at completeness in any one respect, nor can it be claimed
to be always free from error. It presents, however, a more
extended view of the subject than, I think, has ever been
presented before. And yet to draw up a mere list of names
without further comment, and without any critical observa-
tions on their nature, is not a very satisfactory method of
dealing with the subject. The names, for instance, of the
sweet-potato only awaken curiosity, and it is obvious that in
order to learn the true meaning of the term “kumara,” we
must discuss the history of this plant over the whole Pacific,
and extend our inquiries to the Indian Archipelago, and even
to Mexico and Peru, or even to India, if we follow Tregear,
though I think in that respect he is wrong. We must indi-
cate the localities where 1t is mostly used. We must look
into the antiquity of its culture, and we must be sure of its
uniform specific identity. De Candolle has pointed out the
uncertainty that surrounds its origin. From a large number
of facts I have formed the opinion that the sweet-potato is
Lke the yam, a very prosaic vegetable; that it neither bears
the name of an Aryan deity, nor find its home in the heights
of Ecuador; that it has beeu for ages cultivated in the
Pacific, and has found its way there from the Archipelago in
a matter-of-fact fashion, in the sober society of the taro.
The history of the sweet-potato in the Pacific is the history
of its name “ kumara,” and a great deal more; and the same
may be said of many other of the plants included in the
table. The discussion of the various questions connected
with the origin of the bananas in the Pacific must precede
any inquiry into their names, and the demarcation of the
great “ Vundi” region is itself a task of no small labour.t
In order to deal at. all satisfactorily with plants like Morinda
citrifolia and the turmeric we have to open up the question
of colour-names, to inquire into the history of dyeing pro-
cesses amongst savage peoples, and in the case of the tur-
meric to maﬁi out the range in time and space of an ancient
ceremonial custom whilst we are investigating the distribu-
tion of its names. -

One curious result, which is but slightly illustrated in the

* For the Indian Archipelago I have made free use of Filet’s Plani-
kundig Woordenboek voor Nederlands Indie, Blanco's Flora de Filipinas, .
Kern'’s Stamland paper before quoted, etc., ete.

t This was first attempted in Codrington’s Melanesian Languages.
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table, is the frequent crossing of the tuber or root names.
This carries us back to that distant epoch when plants with
edible roots or tubers were known under a very few general
terms to primitive man over a wide region of the tropics.
The word “ taro ” in the form *tara” is applied by the Tas-
manians to Pterts esculenta, and according to Mitchell ““tao” is
the name of a cichoraceous plant the root of which was
-.commonly eaten about the Darling. With the Maoris “roi”
is the general word for edible fern roots. In Cochin China
“ray” is a generic word applied to the edible Colocasiez and
Alocasice. Then again “ mamagu” or “mamaku,” the name
of an edible fern in New Zealand is a name of Tacca pinnati-
fida in the Solomon Islands, and apparently also in the
Marshall and Caroline groups. In the dialects of British
New Guinea we find the connecting link between the names
of the sago palm in the Indian Archipelago and those of
Tacca pinnatifida in Fiji and Polynesia,}i)oth farina-yielding
plants. There is also a singular group of tuber or root
names typified in the words “koko,” *kuka,” *“kuku,”
“kakau,” etc., which are commonly applied to plants of this
description in different localties. Thus ¢ koko ” in the
Solomon Islands is a word for the taro. In the Lovalties it
is given to the yam. Kuka is the Maori word for the edible
roots of the buirush and of the Cordyline. “Kuku” is the
general term for ferns in Fiji. ¢ Kaukau” is the Tongan
word for a kind of yam, and “ Kakau” is the ancient name
of the Maories for the sweet potato. *“Kokau” is a Pelew

’ 2

word for the taro. “Lau’o’o” in Samoan is a species of Alo-
casia, and ‘“’Auw'c’a” a yam. It is difficult to believe that
we have not here some primitive' word for a-wild edible
tuber or fern-root, although the direct linguistic connection,
as far as the vowel-changes are concerned, is often now not
possible.  We will no doubt be able in time, from the
evidence of language alone, to frame the dietary of primeval
man in this part of the world.

Before concluding this paper I would point out that by
giving a numerical value to the data in the table we can
obtain some interesting indications of the affinities of the
plant-names of each region taken collectively. I will first
take the Malagasy words. Out of'26 that admit of comparison,
22 occur in the Indian Archipelago, 15 in the West Pacific,
15 in Fiji, 12 in West Polynesia, 3 in East Polynesia, and 5
in Further India. It would appear from these figures that
as far as the names of several of the cultivated and littora]
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plants are concerned, the Malagasy may be referred to Mela-
nesian stream of migration rather than to the Polynesian.
Nearly half of the names are to be found in the Philippine
Islands, and there is nothing in these data to connect the
Malagasy offshoot with any particular part of the Archi-
pelago, except, perhaps, with the Philippines.

In the subjoined table I have given some rough results of
the numerical treatment of the subject. We notice there
that Mulagasy contains the largest proportion of Indian
Archipelago plant-names and East Polynesian the smallest.
This appears at first sight not to be consistent with the
inference that Malagasy is more closely connected by its
plant-names with Fiji, or in other words with the Melanesian
migration, than it is with East and West Polynesian; but it
must be remembered that whilst Malagasy was carried direct
to Madagascar in the courss probably of a few weeks, the
Melanesian and Polynesian migration must have covered
many generations, and their peoples must have been exposed
to many vicissitudes on the way. That mere geographical
propinquity may count for little is shown in the case of the
Micronesian region which is less connected with the Philippine
languages by its plant-names than Malagasy.

Indian Philinpi Further
Archipelago. HIPPINGS. | ndia.,
Fiji . «o| €0 p.. 29 p.c. 11 p.e. | Note—The Indian
West Polynesia.. 56 ,, 37 5, 10 ,, Archipelagois here
East Polynesia .. 50 ,, 28 ,, 9 , regarded as includ-
Micronesia . 6o ,, 3 ,, 1z, ing the Philippine
Malagasy . 8 46 ,, 19 ,, Islands.
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“LIST OF

Note.—The names in the last column

Indian
Archipelago.

Malagasy.

‘West Pacific.

Aleurites moluccana

Saketa (T.) .. .

Takka (M.) ..

Amorphophallus
campanulatus. { o Tavulu } {
t * (Tacca) °*
(| Bokavi(Tg.).. .
Kavayang
Kauayan } () b *t
Bétung (M.).. N
Bétong (D.).. .
Batong (L.) .. ..
Bamboo .e < | Botung (Bs.) ool b e .
Pitung (J. Bl) ..
Patung (Sg. Mo.) ..||"
Patang (Slo.).. .
This b@n) . Teri )
\| (Dendrocalamus).. (Tall grass)
(| Fugi b
Fudi > (NG.)
Wegi
(| Punti (J. Lm. Su. Un (NI.DY))
T 2
nti ) o .. uti
Uti (Bu) .. ‘e Hugi L(Sol.). .
Banana . 1 gﬁgl }(Ce-) | ¢ Funtsi %ﬂﬁjl S
Hodi (Tm) .. .. Untsi Futi (Sik.) ..
%gm( I(;Itu;) v . gusi}:l
1 . .. .e uts.
| Ure (Am.), ete. .. ) g obos (NH.)
andi
Nandi (Lo.) ..
L| Puin (NC.), ete.
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: Fiji. Pog:::ia. _East Polynesia. 1*  Micronesia. Greneral.
. Sikethi,
i
: Tutui (Ta.)
Tuitui Tuitui (Fu.) Tuitui (He.)
Kukui (Ha.)
Ndainga’
17 Tivoli - )
(Dio‘s‘::(());ea) Teve (To.) Teve (Ta. He.)
Kofe (To.Fu.) Kohe (Mq.)
'Ofe (8a.) | Ohe (Ta. Ha.)
Bitu.
Tleri
. . . Tre }(CC‘
(Dendrocalamus.)
(| Une ©) Chuoi (CC. An.)
|{ Ush - Tsiao )
{1 Fuji (To.) Ut Tsin i
Vundi Futi (Sa. b| - J Ue }®n) Dzio L(Ch)
) Fu.Ne.Ke) Uut (8D.) Pa-tsiao :
l Us (ML) | | Patein
{ | Ush (8t.) | Po-taiu
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“ LIST OF

Jote.—The names in the last column

Indian

Banana—(cont.)

Archipelago. Malagasy. West Pacific.
Muk (Te.) .. . Kl
Mu (TL) .. .. } . { Mu a‘;‘} oey ..
Muu (Ks.) .. g

Mah (My.) .. . . .

Saguing (Tg.)
Samg (Ph.) ..

Barringtoniaspeciosa <

Buton (M.) ..
Butun (8.) ..
Putun (Bn.)..
Hutum (Am.) .
Botong (Tg. Bs.) ..

Bitung
Bitun } (Be)

Futu-be

(be = great)

?Pisang (M. Ph., etc.) } N B
|
I}. Puputu (80l) .. .
J

Kamotas (Ph.) .

( Kamoti (Tg.) o } . Kaemadahu (Mt.)
Batatas edulis 4 T
Kumara (Ma. Au.) ..
(| Kolo (Tg.) .. . Kuru (Fe. Ft.)
Kaluwi] | Ulu (Na.) ..
Kluwi »(M.) . e Kiiru (8ik.) ..
Kulor Kunune (Bm.) J
Bread-fruit .. 3 (Mt 1wy, )
' l Inms I
?Umare (Am.) . . 4 | Nemar >
Nemara (NH.)
Nime | |
Noho-anma ) J
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Fiji. Po‘ggs&zm. East Polynesia. Micronesia. General.
‘ Mo'e (8a.)
Muka (To ) . Hakmuk (Sm.)
(the bud)
Meka (Ra.)
Meika (Mgq.) .
Meia (Ta) Mei (G-)
" Maia (Ha.)
Fa'i (3a) ) Fei (Ta.)
Soanga Soa’a (Sa.)
Kubary says that
. . ..the  Samoan
Vuat Futu (To.Fu. [| Hutu (Ta. Mq.) ! | name occurs in
uta fa.) Utu (He.) Nukuor  Is-
lands, Caro-
(| line group.
Kamotli (Az.)
- . Kamote (NM.Pa.
. . . Komuti (Or.) ac';l](i’; ( 8
Kamicha (Cr.)
Kumara (NZ.
Kumala (To. | Mg. Pan.) |
Kumara Fu) <{| Xumsa(Mq.) p . Kumar (Qui.)
’Umala (Sa.) | Umara (Ta.) |
| TUala (Ha.)
Kulu (Ra.)
’ "Ulu (8a.) Kuru (Pau.)
Tl (Ro.) Uru (Ta.)
Ulu (Ha.)
Mai (Fn. My,
Pn. 81 SD.
: . Mey (ML)
{ Me (Ne. To.) M;fo.r?}(;r';') Mosse (U.)
¢ Mei (Fu.) M“.l' %0 7| Mailles (LM.)
ei (Mq.) Mei (G.)
L M }ats)
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Note.~~The names in the last column

Indian .
Archipelago. Malagasy. West Pacific.
Bread-fruit— {cont.) ..
p
Saai (8.) .. .. .. Sihi (Mt).
Broussonetia Dpapy-
rifera o
Mala (Ce.) .. oo .. ..

(| Bintangor (M. d.) ..

Bitangur
| Bitau M) ..

3

Betau

Bitaog (Bs. Pm, Y.) Vintanina .. | Pit (N. C.) ..
J

e

Bitanhol (Tg.) -
Fitaku (T.) ..

Calophyllum ~ ino- | | Frimey, | (Am) ..

phyllum ..
Tdmauyan (Ph.) .. . .
L . . .
|
Casuaring .. 3 )
{.
L . Filau .

, Niu (BNG. Lb.)
Coco-nut palm { llfg’r“(rA(r“g SR } Vuaniha < | Niu (Ast) .. }
B} oee e Niehm (HB.)
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PLANT-NAMES ”—continued.
are provisional comparisons as a rule.
Fiji. Pog;i:‘;ia.. East Polynesia. Micronesia. General.
Uto
o [| Kaasi
Masi . . . Sjo, Jp)
1_ ete.
Aute (Ta. He.
NZ.)
Ute (Mq.) -
Wauke (Ha.)
TUka (Ne.)
U’a (8a.)
Malo { Meo (@) | Ma-hlaing (Bh.)
Mo g g :
Tutunga (Sa.)
Tutu (To.)
Vetau  (an- )
ot tho Toxibg (| Feten (0. - Tjau (Pn.)
Calophyllesw)
(| Tamanu (He. Ta.)
Damanu { Tamanu (Sa.4 Temanu (Mq.)
mant To. Fu.) | |XKamani 1 (Ha.)
| Kamanu f K
. Tilo (Fu.) .
Dilo { D'lolo (Ke.)
Toa (He. Ta. 7
Thau {| T (FS:‘)TO-{ Mq,) } Tog ()
' ’ Aito (Ta. Ra.)
Velau ..

Bela (JB.)

—

Ni (Pn. M¥rs,
9D. 8f. G.)

Nuok (the Nipa

palm in Cochin
China and An-
nam,)
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Note.—The names in the last column

Indi .
Arcllli[;:ﬁ go. Malagasy. West Pacific.
(1 Niog (Ph.) .. N (| Niwi (Ar) . 3
Nyu (J.) .. . Niu (Lou. Sol. V. Te.)
Niu (Ba.) .. . l Nu (Ni) ..
Eauh (BL) .. ool Niu
Enjoh (D.) . «.| ¢ Vuwa-nihu < | Naniu } (NH.) &
Niyo (Bu.) .. Nemg
Coco-nut palm— Niwe (Br.), etc., all
(cont.) P e 1 over the Archi- |1 Wanu }(LO )
pelago AJ | Nu (NC.), ete. J
L
. Talo. Mt. V. ..
_ Comasyy . Ir e 1
Colocasia  antiquo- } | Tales (J. Md.) . ‘} 1| Ntal (NH) L
rum.. ﬁ :l‘nliis [CH . eot | Tal. etc. : |
{| Talang (Bs. Tg) ..|J L Natali (Lo) ..
Biako
H Blm(MRwSMk) I,
Large Alocasie { Bia (3) . } Viha { ]];:?;gli(a } (NH.)
\| Biga (Bs) .. . Piya (Lou.) ..
Kaba (T.) .
Coloc. antig. and j | Gaby
large Alocasise Gavay }(Tg.Bs.Pm.) **
Gabing (Ph.) .
. Totebo .
Cordia.. { potebo }(r.) .. )
Cycas circinalis { I;Zkk;s(%‘.)s').. } Fahu
(| Tabogo
Tabayn,g } (Tg) - Tava
Tabu-tabu (Bt.) .. : .
Tabu (Wg.).. .
Cucumbers, gourds, | Koimun (7. BL Tg) |
ote. oo .. Atimun (Bs) .|
Timun (M. J. 8.) .. . .
Ansimum (B.) ? Tsimundry -| Temai (HB.) .
Tantimon (D.) ol
|| Hantimon (M.) ete. |J
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—continued.

are provisional comparisons as a rule.

157

Fiji. POY;’:ZL&_ East Polynesia. | Micronesia. General.
(i Nu (U. ML Rk
| NLI:IY)) l Nuok (the Ni
. ] iu (Yp uo! e Nipa
Niu - - 1}'"1 (ga- {‘s,o' Niu (Ta.He. '{| Naine (Eb.) }| palm in Cochin
m “R “;E e Ha.) A Nld]lll (G-u) China.and An-
0. E.) Niale 1 nam.)’
Allewis
l LJus (Pe.) I
(L
Erei (Mg.)
Haari (Ta.)
° " Akari (Ra.)
Ehi (Mq.)
| Talo (To. Sa. {| T2 (T“)' He. Ray Tlang (CC.)
Ndalo Ne. Fu. Fa. Tao (Mq.) Jaua (Pn.) Taya (Tp. Cr.)
E) Kalo (Ha.) f Taia (Gal.)
— -
Via .. . Iy Ray Bacha (CC.)
Kape (Fu.) Kape (He. Mgq.)
Kabe (To.) Ape (Ta. Ha.)
’Ape (Sa.) Apii (Ha.)
Tou Tou (Sa.) Tou (Ta: Mq.)
o } (To) f| ~ Kou(Ha)
: “Pap ()
Timo
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“LIST OF

Note.—The names in the last column

Indi -
Arclliip:ﬂ. go. Malagasy. West Pacific.
(| Fenga (TL.) . . .
Tungu-tungu (F.) ..
Cucumb a gu-tung } Vuata .
oo (oont) " 1| PBonteng (8) .. uatangu
?Opo (Tg.) .. . e
(| PGelala (M.).. o .
Erythrina indica < v . .
Kine
| Kemae } (Mk) . . .
(| Kafika
Keviga
Gaviga
Geveg
Eugenin malaccensis, . . . 4 | Gevig (NHB.)
Avika
I Havih
Nagveg
|| Nigauvug
Baru (M.) .. .
e - Baru Inbul (Ant.) ..
Hibiscus tiliaceus Waru (M. J.) . { . }
{ Haru (Am.) . Varu Pauni (NC.) ..
{ Te-ifi (Ft) ..
" . If (NG.) .

Inocarpus edulis 1

L

Mamape (Fe.)..
Mabue (Mal.)..
Tumup (NB.
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PLANT-NAMES ”"—continued.

are provisional comparisons as a rule.

Fiji. Po-lyygztsia. East Polynesia. Micronesia. Greneral.
- Vango Fangu (Sa.Fu.) . . Feng (Sm.)
NN o Paoteni (Ha.) . Téng (Sm.)
{ Ipu (acupor | Ipu (Ha, Mg.)
vessel). (Nz.)
Ndrala
{| g5 (S"'} - Atae (Ta. . Ka-thit (Bh.)
Kenae (Mq.)
Kafika (Fu.) Keika (Mgq.) .
Kavika | Fiafia (Sa.)a { Ahis (Ta.) . { Avigs } (%f')
specific name. Ohia (Ha.) Peg
(| Gili-fa 3
Gili-fau [ (ML)
Gili-fey (S1.)
Sili-fa (Rk.) Known as
Fau (Ta.) ¢ Gili ” signifies “Mahu” in
Vau { Fau )(S“- To.l| Hau (Mq. Ha)d | skinor coat. | Galibi,British
u. Au (He.) Kubary says that Guiana, and
the Samoan the Honduras.
name  occurs
also in Nukuor
Caroline Group { |
. Ifi . To. . .
Ivi { Fu(.sﬁo.) o } Thi (Ta. Mq.) Hi (U.)
. Mape (Ro.) Mape (Te.) Marap (Pn.)
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Note.—The names in the last column

Indi .
Arcﬁi;:ﬁa go. Malagasy. West Pacific.
(| Tongog (Bs.) .. } { Tongo (Mt.) .. }
Tongkir (Bc.) o Honko Tu-onga (Lou.)

Mangrove .. 4| Tangkal (Tg.) . Tanga

Tehi
|| Tohi } (Am.)

Nino

Morinda citrifolia fnino } (Tg. Bs)) .. . | Nenehah (NC))
Nenu (Am.)..

T —_—

Palms (Fan) of the | | Wiru (8.) (Licuala). . . Firo (Sol) (Licuala) {
genera * Licuala ” .
and ¢ Pritchar-)
dia”’; see text.

( Pandan (Am., Ph.
M.Bt) ..
Pandan (B1.J.8. Md)
Pandang (Mk. Bu)
Pangdan (Tg. Bs)
Pandal (F.) .
Paddaa (ID. )
Panda (8b.) .

Panrang
U Praes }(Mk.) .

Fandrana } Pan (NC.) B

Pandanus .. < Fandren

S ————

danus wused for Kekel }(Am.) . . Gerekere (Mt.)

Small species of Pan- } Keker
mats. . ve
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PLANT-NAMES ”—continued.

are provisional comparisons as a rule.

Fiji. Po}?;:sia East Polynesia, Micronesia. General.
~ Ndongo Tongo (Sa. To.) . Jon (Pn.)
Taga (Ko. Tr.).
Tiga (Ko.).
Teng-gunya (Gd.)
** Tagon-tagon
i} (Rk).
| Ba-taga (Ad.).
. . Zi (EM. Mi.).
Tiri . e ] . Dea (CC.).
Nhau (CC.).
Nonci?gSaﬁ %‘O‘ Nono (Ta. He. N}igs ((& Z) [ Nyau (Ten.).
* Nonu (éa,. Noni gag') H Nin (a treo gyah Bh.)
Fu.) oni (Mg. Ha.) name in Pn.) Vuna} (TL.).
Nona
T Loulu (Ha.)
b (Pritchardia).
Biu (To.) ' B
Viu Piu (To. Sa.
(Pritchardia) Fu.)
- (Pritchardia.)
h
| Vaaky  049)
(Pritchardia)
Hawane
L ‘Wahane }(Ha.)
( F}'r‘lij'ia(saﬁ )] Fara (Ta.) [ g:::m} (Car.).
Vandra. Fa (To.) Ara (He. l Paun (Ld.)
. Hala (Ha.) A
Fala (mat in Has (Mg.) Parr (mat in
Tonga) a8 A1g Pelew Is.)
[ Teie (Ha.)
L Freycinetia.
Kiekie Kiekie (Ra. NZ.
Pandanus and
Freycinetia).
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“LIisT OF

Note.—The names in the last column

Indian

Archipelago. Malagasy. West Pacific.
Kihu
Mat words ., { Kiel (Ce.) v .
Bangkoan (Ph.)
(large mats) . Vakoa
Pandanus ., Mengkuwang (M.; . Vakoana }
Bakkuwang (TS. (Pandanus)
(Pandanus)
Spondias dulcis v . . .
( (| Tov 1 I
Tou |
Natuv
Tébu (M. J. Md. Bl Natu [ (NHB)
Bu. Su.) .. . Neto
Tepu (Br. Ce.) . Toro
Tobu &Bb. Bs. Tg.) .. Tolo (V.)
Tiwu (8.) .. . Toro %Tc. Sik.) L
Tewu (Sn. Lt.) . To (NI.)
Sugar Cane .. 4| Tevu (Tm. Rt.) Tup (DY.)
Tohu (Ce. Am.) Tou
Tavuss } (F.) Tohu
T&bong, ete. ’ Towu ¢ (NG.)
Tobu J
Tepio
q ete. J
Fari { Parai na parai (Fe).
L . Far Poria (Er.)
Wild Sugar Cane of -
Fiji and Samoa * Fisika '
( Sagu (M. Gil, etc.)..
Sago Palm and Sago! . Bia (Sol.)
Rambia (M.) Rabis (Mt.)
pia (Am.).. . Rofia Tabia (BNG
Pihir Sw.) .. .. abia (BNG-)
Abi (Adm.)

Tacca  pinnatifida 1
and Arrowroot =

Rabia (Mt.) ..
Pia (Sik.) .. }
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PLANT-NAMES ”—continued.

are provisional comparisons as a rule.
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‘West,

Fiji, Polynesia Esnst Polynesia. Micronesia, Greneral.
Kie (Fa. E. :
. Chi
 To) Te (Ta.) Kio (&) | Ghigo- 4 (An)
* Gie (To.) ' Kiekey (Rk.) hie ’
Te (Sa.) chien
: Vi (Sa. To. . -? Afusz (ML)
Wi {| T e {] TR
Ta (T) Taboka-eem (i.e.,
Tolo (Fu. Sa.) ] | To (Ta. Ra. Jeu (Pn.) sweet reed in Tp.)
Ndovu To (To. Ne.) M(%. He.) Thip (Or) Taupanna (Cor
Thou (Ro.) ]| Ko (Ha.) Adep (Pe) %3]1;:3;1: Pur.)

Vitho Fiso (Su.)
Sakhu (Sm.)
Songo Sacu (Cm.)
Yambia Pia (Sa.) ..| Pia (Ta. Ha. Mq.)




164 : H. B. GUPPY, M.B., ON
“LIST OF

Note.—The names in the last column

'- ArcIﬁl;i;;I;é o Malagasy. West Pacific.
Tacca pinn. and
Amorphophallus | Takka (M) ..
camp. - .. .
Tacea pinn., Arrow- ; Mamago (Sol.) }
root, and Fern-root v v (Tacca).
Thespesia populnea .. . .
(| Talisay ETg. Bs) ..
Dima(e)2. | | T @T)

Torminalia. .. 4| Telin(Bd) ..

‘ Katapang} (M.8.d. Hatafa
© 1 { Katepeng [ Am. Cel.) { Atafana
|| Adappo (A.).s . Ataf
(| Angsi (Pm).. .. . Tgng (ML)
Ano (Lp.)

Turmeric  plant,
Turmeric powder, <
Ginger .

Leka-leka (T.) . . .

Halia (M.) .. .
Alea

Al }(Mol.) .
Lea (Cel.) ..
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are provisional comparisons as a rule.
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Fiji. PonYleJSe';ia East Polynesia. Micronesia. General.
Ndainga
(Amorpho-
phallus).
(| Mamaku (a fern t ﬁgkzggt ((l\};)Il;s))
{ Mago J and taro Mogamog (Car.')
‘ (fern in Sa.) Nogonog (SD.)
L Mamau (fern in | All denoting Tacea/
or its product.
(| ?Loa (Ngrs.) 3
. ?Lo (U.
Mil %Elo (%8") l Kubary saysthe | { Milola (Hibiscus
Mulomulo l§ T lﬁ’ ( ;‘.‘ 4| Samoan name | used for cordage
(8a. To.) Mi gM it.) oceurs in Nu- on the Zambesi.)
‘ io (Mq.) kuor, Caroline )
| Group.
Talie (Sa.Fu.) } E-Tara } (Ta.)
: Telie (To.) Au-Taraa )
Ta;ola
T T i Nge
{ Ngai } (cC.)
|r ]fj’;;} (Pn.Rk.)W] Gung (co).
Ango(Sa.Fu. T ang | An.
Thango { Egga(@o_) )} . 3 Ano (Nk) | grns ] an)
g | | Ceneon (Pn.) | Kenhey (Cr.)
| Teneon (Kd.) J ¢ :
(| Renga (Pan.) 0
|I Erea } (Ta.) i
Rerenga Lenga (Sa.) 4 g::a #| Ren (Yp.)
I Olena }(Ha') |
U Exa (Ma) -
{| e e
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< LIST OF

Note.~The names in the last column

Indi -
Ar cﬁip:ﬂ’ 2. Malagasy. West Pacific.
Turmeric—(con.) { %Z;‘;‘“(’J(?‘[ J B°r) } Tama-tama | Temuli (Sol.)
(| Uhe (Mt.) 1
Op (NB.DY))
(| Ubi (At.Bt. BLIb. N Opie (V)
Tg. Bs.) .. I Ut
Obi (M. Md. Br.) . i |
Uwi (J.8g.8n. Bm) + Uvi 4! Ta-ufl N L
Huwi (8 .. I N?olll)u p (NH)
Uhi (Ce. Am.) i - I
Owi (D) .. ) Nug ]
ete. Ubi } )
Yam J - | Ut ete.
Kaso (BL) .
Keli
Haii } (Am)
Yam, Tacca, Amor-} ? Tavolo
phophallus .. (Tacca)
Dracena .
Ara (M.)
Banyans and other Awar-awar (J S, BI) Ara } T-a0n (Ft.)
species of Ficus Haiuwara (Bt.) .. Vuara
(| Baka b
| { Nebuk !
Nempagh |
Banyans 4' Namaga F(NH)
Burunmbaku l
Botmbagka )
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PLANT-NAMES ”—continued.

are provisional comparisons as a rule.
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Aoaosva (He.)

Fiji. Pogzzzia. East Polynesia. Micronesia. Greneral.
Ufi (8a. To. [| Uhi (Ta. Mq.) :
Ui { Ne. Fa. Fu.{ Ui (He.) . { Hnbenl, } (Km.)
E.) Hor (Ha.)
Kawau (sweet | Karo
. potato in . Kowar } (Que.)
. 7 NZ.) Kara (Tp. Oy.)
. "Ave’ave Khoai (CC.)
Kawai { (Sa.) } - { Kyws (Bh.)
Kaili :
Kaile
: Taole (Sch.)
?Tivoli Teve (To.) Teve (Ta. He.) Tahula (Ts.)
Tavoli (yam) (Amorph.) (Amorph.) °* T’owla (CN.)
(Al yams.)
‘ Ti (Sa) Ti (Ta. NZ. He.
Ti A Ha. Mq.)
Chi (To.) Ki (Ha,)
Aos (Ta. He.
Mgq.
Aoa (8a.Fu.) Oraa (Ta.) A-uan (Car.)

Mbaka..
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Note.—The names in the last column

Indian :
Archipelago. Malagasy. West Pacific.
Nuno (Am.) .. .
Banyans—(cont.) { Nonok (Ph.) . } Nonoka Nunu (DY.)
Nunu (Wg.) .
Ficus sp. sp., with
rough leaves used} ﬁp:%a; ((nsz[g )) ot } Ampali
for polishing pase . *

A,
Ad.

Adm,

Ait.
Am,
An,

Ant.

Ar,

Aru,

Ast,

Bl
Bm.
Bn.

BNG.

Bor.
Br,
Bs.
Bt.
Bu.
Car.
CcC.
Ce.
Cel,
Ch.

= Alfuros of Minahasa.

= Andaman Is,

= Admiralty Is,

= Aitutaki.

= Amboyna,

= Annam,

= Aneityum.

= Arimoa, New Gruinea.

= AruIs,

= Astrolabe Bay, New
Gruinea,

= Atcheen.

= Aurora 1., New Hebrides,

= Aztec.

= Bulusch in North Celebes.

= Bima,

= Banca,

= Banda. )

= Bentenan in North Celebes.

= Burma.

= Bali,

= Brumer Is,

= Bantam.

== British New Guinea.

= Borneo.

= Buru.

= Bisaya.

= Battak,

= Bugis.

= Caroline Is.

= Cochin China.

= Ceram,

= Celebes, -

= China.

ABBREVIATIONS EMPLOYED IN

= Cambodia.

= Car Nicobar.

= Coroados of Brazil.

= Carib.

= Ngadju-Dyaks.

= Duke of York I.

= Ellice Group.

= Ebon.

= Errub and Maire Is.

= Eromanga.

= Formosa.

= Fakaafo.

= Fate.

= Fananu in Caroline Is.

= Futuna in New Hebrides.

= Futuna in West Polynesia.

= Gilbert Is.

= Ctalela.

= Galibi (8. America).

= Gudang, Cape York.

= Gilolo.

= Gorontalo.

== Guaham.

= Hawali.

= Humboldt
Guinea.

= Hervey Is.

= Ibanag, Philippines.

= Javanese.

= Jervis Bay, Australia.

= Japan.

= Kisar.

= Kadogube (Carolines?).

= Keppel or Cocos Is.

Bay, New
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PLANT-NAMES "—-continued,

are provisional comparisons as a rule.

Fiji. Po‘gs:sia. East Polynesia. ' Micronesia. l General,
’ |
. . .. .. Noaifia (Tur.)
THE ForEcomnG TABLE.
Km. = Kamilaroi, Australia, NB. = New Britain.
Ko. = Kowrarega, Torres Sta, NC. = New Caledonia.
Ks. = Ke Is. Ne. = Niue, West Polynesia.
L. = Lawangan. NG. = New Guinea.
Lb. = Lobo, New Gruinea. NHB. = NewHebridesand Banks Is,
Ld. = Ladrones. NH. == New Hebrides.
LM, = Los Martieres in the Caro- | NI, = New Ireland.
lines. . Ni. = Nifilole in the Santa Cruz
Lm. = Lampong. Group.
Lo. = Loyalty Is. Nk. = Nukuor, Carolines.
Lou. = Tousiades. NM. = North Mexico.
Lp. = Leper 1., New Hebrides. NZ. = New Zealand.
Lt. = Letti. Or. = Orulong, Pelews.
M, = Malay. Oy. = Oyampi (8. America).
Ma. = Mota, Banks Is. P. = Ibanag, Tagalog, Bisaya.
Mal. = Malo, New Hebrides. Pa. = Panama.
MC. = Maclay Coast, New Gtuinea. | Pau. = Paumotus.
Md. = Madura. Pe. = Pelew Is.
Mg. = Mangareva. Pel. = Pelelew.
Mi. = Miriam, Torres Sts. Ph. = Philippines.
Mk, = Makassar, Pm. = Pampango in Philippines,
Mkl. = Malikolo. Pn, = Ponape.
ML = Mortlock Is. in Caroline | Ps. = Ponosakan.
Group. Pur, = Puris, Brazil.
Mo. = Mongondou in North | Que. = Queensland.
Celebes. Qui. = Quichna.
Mol. = Moluccas. Ra. = Rarotonga.
Mgq. = Marquesas. Rk. = Rockbampton, Australia.
Mr. = Morileu (Carolines). Ro. = Rotuma,
Mrs. = Marshall Is. Rt. = Rotti.
Mt, = Motu, New Guinea. Rw. = Riouw.
My = Mysol. 8. = Sundanese.
N. = Nias. 8a. = Samoa.
Na. = Niua, New Hebrides. Sbh. = Sumba.
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ABBrEVIATIONS EMPLOYED IN THE FOREGOING TABLE—continued.

8C. = West Coast of Sumatra. Te. = Tucopia.

‘Sch, = Schowra, Nicobar Is. Te. = Teor.

SD. = 8t. David, Carolines, Ten. = Tenasserim.

Sf. = Suf, Carolines. Tg. = Tagalog.

Sg. = Sangir. TL. = Timor-laut.

Bik. = Sikyana. TL = Tamil.

81. = Sonsol, Pelews, Tm, = Timor.

Sla. = Sula. To. = Tonga.

Slo. = Solok. Tp. = Tupi, Brazil.

Sm. = Siam, Tr. = Saibai, Torres Sts.
Sn. = Sangar. TS. = Toba, Sumatra.

So. = Society Is. Ts. = Teressa, Nicobar Is.
Sol. = Solomon Islands. Tur. = Turribul, Brisbane,
8t. = Satawal (Carolines). U. = Ualan or Kusaie.
Su. = Sumbawa. V. = Vanikoro.

Sw. = Sarawati, Wg. = Waygiou. .
7. = Ternate. Y. = Ylocano, Philippines.
Ta. = Tahiti. Yp. = Yap, Pelews,

Th. = Tobelo.

Ezplanation of the construction of the Table—The names are grouped in
the vertical columns according to regions, which may be geographical, e.g., the
Indien Archipelago, or linguistic, e.g., East Polynesia. The letters in brackets
indicate the island, language, or dialect, and are explained in the list of
abbreviations. The horizontal lines are employed to separate the names
according to their linguistic affinities; thus, there are five sets of names given
for the banana and two for the sweet-potato. The laws of the letter-changes
for the Indian Archipelago and Polynesia may be found illustrated in Prof.
Korn'’s “ Stamland” paper and in his Fidji-taal, ete. For Polynesia only,
see Tregear’s Comparative Maori Dictionary.
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The Crateman (A. McARrTHUR, Esq., D.L., Vice-President).—
I am sure we all concur in presenting our best thanks to Dr.
Guppy for his interesting paper. (Applause.) We shall be glad
to hear remarks upon it after some communications have been
read.

The Hox. SecreTARY (Captain F. Prrrie, F.G.S., &c.).—Two
. communications have been received from authorities upon the
subject, to whom proof copies of the paper had been sent. The
first is from Professor Max Miiller :—

“Dear Captain Petrie,—I wish, indeed, I could be present to
hear Dr. Guppy’s paper, but I am too busy to spare a day. Iam
much obliged to you for having sent me the proof. It seems an
excellent paper written in the right spirit. Such researches, if
continued, ought to lead to very important results, and I hope Dr.
Guppy will continue them.” '

The second is from Colonel C. R. Conder, R.E,, D.C.L.,, LL.D,,
who, in expressing his approval of Dr. Guppy’s paper, adds, “it is
both interesting and sound.”

Mr. W. F. Kmrpy, F.L.S., F.E.S., referred to the view advanced
by some that Polynesia was peopled from a great southern
continent, which, it is alleged, once stretched across a great
part of the Southern Pacific. He also referred to the voyagings
of Asiatic navigators in the past.

- The Rev. H. B. Hypg, M.A,, spoke of the high irterest attaching
to the subject of the paper.

The CuARMAN referred to his long acquaintance with, and
voyagings among, the islands of the Pacific, especially alluding
to the food-producing plants found in them ; also to the character-
istics of the various Islanders; and trusted that the author would,
ag suggested by Professor Max Miiller, soon add to those obliga-
tions under which he had placed the Institute.

Captain F. Prrrig, F.G.S. (Hon. Sec.) alluded to the paper of the
Rev. 8. J. Whitmee,* F.R.G.S. (Vol. XIV.), who had been for some

* This author, referring to the Ethnology of the Pacific, says, “ There are
three classes of peoples inhabiting those islands of the Pacific Ocean which
I include under the term Polynesia. In the western islands, from ‘ghe
east end of New Guinea and Australia eastward, as far as and including
Fiji, we find a black frizzly-haired people. In all the Eastern islands
there are large brown straight-haired people (these are found also in New
Zealand) ; and in the western islands north of the equator there are
smaller brown straight-haired people.
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forty years among the Pacific Islands, and an essay on “The
Botany of Australasia ” by the Rev. Dr. Woolls.

The AvuTHOR, in reply, said: With reference to the remarks
which Mr. Kirby has kindly made concerning my paper, I may
observe that the evidence of language does not support the idea
that Polynesia may have been peopled from a southern continent ;
for myself, I think we are scarcely warranted in introducing great
movements of upheaval or subsidence as factors in the distribution
of the races of man. The endemic element in the flora of Polynesia
is comparatively small, and the geological structures of such islands
as those of the Fijis and of Tahiti are not what we would expect
to find in the highest peaks of a continent. In conclusion, I have
to thank those present for the kind way in which they have
received my paper.

The meeting was then adjourned.

COMMUNICATION RECEIVED ON THE FOREGOING
SUBJECT.

Mr. JorN Fraser, LL.D., New South Wales, writes:—

Everyone who has examined the Oceanic langunages—from
K. W. von Humboldt and Gabelentz down to the present hour—
notices the fact that there are many words, both root words and
derivatives, which the Malays, the black Melanesians, the brown
Polynesians, and the Micronesians have in common. Some
writers have ascribed this to the influence of the wandering
Malay; but I hold that the Malayo-Polynesian theory is utterly
wrong, for the Malays are a recent people in Indonesia; the
eastern Polynesians are quite unlike them in physique and tem-
perament ; and it is impossible that the fierce Papuak natives of
New Britain, the Solomon Islands and the northern New Hebrides
should have adopted so many essential elements in their daily
speech from the Malays. I have long maintained that the true
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solution of this linguistic and ethnic problem will be got by
regarding the black races as the first occupants of India, spreading
thence into Further India, Indonesia, Australia and the whole of
‘Oceania; then a light-coloured race came into Indomesia, and,
uniting with the blacks there, became the ancestors of the brown
Polynesians of the eastern isles; and, lastly, a race of Mongolian
origin, the Malays, invaded the Archipelago and adopted much of
‘the Polynesian language which they found there. Thus I see in
the Archipelago an amalgam of black, brown, and yellow elements
which, however, show themselves to us, independent and yet
cognate, in Melanesia, Polynesia and Malaysia. Mr. Guppy’s view
of the matter is much like this, as I judge from the sixth para-
graph of his paper.

These views are also supported by the. plant-names which our
author has collected from so wide an area. All over the Oceanic
area, the name for “banana’ is formed from the same root
syllable, bu, pu, “ white,” represented in the Indian languages by
bha, ba, ma, ‘‘to shine,” “to be bright in colour,” as in the PAali
pandu, pandaro, *“ white,” * light-yellow,” of which the Indonesian
forms are -patih, ma-puti, ma-bida, ** white.”” Hence come the
varying forms of the name for “ banana ” in the black, the yellow,
and the brown areas. And this name is sufficiently descriptive to
prove its own antiquity. The Fijian vunds is so near the Pali
pandu as to make it unnecessary for anyone to say that the Fijians
borrowed it from the Malays. And since New Britain has vudu,
wundu and the Solomon islanders have wvudi—black regions to
which the Malays never penetrated—it seems almost certain that
the Melanesians, when they were in sole possession of the Archi-
pelago, had that word for ““banana,” and that ¢hey gave it to the
Polynesians. The Malayo-Polynesian theory asserts the kinship
of the brown Polynesians to the Malays on the ground of similarity
of some word in their languages, but, on the same principle, I
might declare that the Microsians came from the New Hebrides ;
for their word wush, us “banana’ is the same as no-bos in Tanna
and ves in Malekula—corruptions of fus?, fudi.

Another of Mr. Guppy’s examples—Fkoko, kuka, kakau—is also a
descriptive word. It must have a general meaning in its origin,
for itis applied, as he tells us, to taro, yam, ferns, sweet potato. The
original root is ka “to eat,” as in Sanskrit khad, ad, Latin edo,
English eat. Maré Island (Loyalty Islands) says kaka, “ to eat,”
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the Maori says kaz, the Samoan ‘a¢, Fiji ka-na, New Britain (k)an
and various islands of the New Hebrides have the same root in
the forms ca-ig, ka-ni, ga-ni ; the Malay word is ma-kan. Indeed,
this root is so widely spread in all Oceania that it is impossible to
believe the Malays—the most recent comers—brought it there; it
must belong to the speech of the éarliest occupants, the blacks.
And further; in Oceania there is the frequent interchange of k and
t; hence the root ka is also fa. From these two roots come many
of the plant-names in Mr. Guppy’s lists ; they mean merely “ that
which is edible,” *that which is used as food” ; e.g., ka-ba, ka-pe,
kaka-u, ta-ka, ta-lo, ta-ro, ete., qq.v. The earliest forms of the
name for *“sweet potato” lead me to think that ku-mara comes
from this root ka, with mara added to mean “sweet,” for there is
in some of the islands the word mada, mala-ri, ¢ sweet.”
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TaE REv. CANON GIRDLESTONE, M.A., IN TEE CHAIR.

The Minutes of the last Meeting were read and confirmed.
The following paper was then read by the author :—

THE NATURAL AND THE ARTIFICIAL By
Avrrep T. ScuorieLp, Esq., M.D., M.R.C.S.

O one can be more conscious than myself of the impos-
sibility of advancing Science, in the narrow sense of
the word, one step by means of metaphysics or any form of
a priort reasoning. But there are so many questions con-
nected with science and there is so much in the wider aspect
of the word that is as yet unknown, that although such
questions may not be resolvable by experiment or by the
chemist’s test tube and balance, they are yet of such wide
interest and great importance as to be well worthy of the
attention of this Society.

Itis now generally admitted that all questions as to origins
and first causes are in their nature only to be approached
by deductions and inferences and methods of a priori
rearoning ; and scientists themselves, though allowing
nothing within the narrow range of their text books to
be asserted without proof, are not at all slow to affirm
and deny on many subjects that are outside demonstration.

It is true that of late years the sceptic as well as the
believer have been partially displaced by the agnostic, and

* 5th Meeting of 30th Session.
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more caution is certainly observed in making unprovable
statements, and probably in future such utterances will
become still more guarded.

Not being a scientist I must be pardoned, however, if I
do not strictly observe this caution, and state, somewhat
strongly, the conclusions at which I have arrived, even
though they be in their nature incapable of scientific
demonstration and be often rather matters for faith.

It is astonishing after all how much faith there is in those
who often repudiate it. Most sciences rest ultimately on faith
in the unknowable or at any rate the unknown. The
phenomena are pursued further and further back by experi-
ment and investigation; for the belief in causation is a
primary conviction of the human mind. We instinctively
feel that no phenomenon can be causeless, and travelling
backward by scientific methods we invariably reach a point
where demonstration is no longer possible, and where
inference and theory, and belief in such theories must begin.
We find that the assumption of a first cause is a necessity of
thought and also that the first cause must itself be uncaused,
in other words that the relative must spring from the absolute
or—in Christian phraseology, which is at least as iutelligible —
that the Creation must spring from the Creator.

Human reason is surely degraded by declaring the exist-
ence of God or creation by Divine power to be unthinkable.
It is of course in its detail unknowable, inasmuch as the
finite can never reach to the infinite, the relative to the abso-
lute, the conditioned to the unconditioned. But we succeed
in thinking of and believing in a large range of existerces
that are unknown and probably unknowable ; for the limits of
thought and belief are not those of knowledge. Xther
is as incomprehensible (in one sense) as the Deity—ua
supposed medium of indefinite extension, of inconceivable
tenuity and yet transmitting vibrations according to the
laws of solid bodies. Light is, if possible, more inconipre-
hensible still, for though we may postulate the waves, we
have not even a working theory as to the moving agent.

But we must not now pursue thispoint. As a matter of fact
we know nothing in its essence, and matter is now seen to
be as unknown to us as mind: nevertheless, the moment
the agnostic says “I am ” he commits himself in faith to the
unknowable.

I have selected the two words at the head of this paper
vather because I think their consideration may afford food
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for thought and profitable discussion than because I have
anything strikingly original to offer to this learned body with
regard to them.

The exigencies of science are so increasing with ite
-extension, that it is said now to require fourteen years
merely to become acquainted with what is now known
in chemistry. The span of life not being augmented,
the range of knowledge in the individual is being constantly
narrowed as its depth is increased, and multiplying sub-
divisionsin science are become a necessity, with the unfailing
result that the horizon is contracted, and the scientist
resembles rather a miner at the bottom of a pit than an
-explorer of new territories. The philosopher with his broad
generalizations is transformed into a specialist of marrow
-accuracy, who ill conceals his.contempt for his former self.

The “natural” means in its etymology that which is
.about to be, or that which is so unfailing in its occurrence
a8 to be confidently predicted; being the production of
.constant laws. What the word means in its use it is
impossible to say, the word “nature” being used as a
synonym for God in one breath, and for a man’s habits in
.another,

Nature may not be unfairly described as the impersonal
deity of many scientists, who invest it with law-giving power;
all observed principles of force being called *“laws of
pature.”

We would, however, to avoid confusion, use the word
mainly in its contrast to ‘“artificial,” as meaning that which
is expected to occur; whereas the artificial is the result of
the capricious art or artifice of man. *“Natural” may of
-course be contrasted with “spiritual,” and with other words
accordingly as we look at some of its many sides; but at
present we will confine our attention to its use in this one
aspect. It will be necessary, however, to clear the ground
as we approach our subject, by a brief consideration of the
inorganic and organic world, relatively to which these words
.are used.

It has been beautifully said, ¢ God in eternity eternally
.sees time, space, the universe. In time He sees the finite
expression of His eternity; in space He sees the finite
-expression of His infinity; while in the wuniverse He sees
the finite expression of His being.”

Time and space, however, are merely durationand exten-
«glon, they are not *things” but i impressions or projections of

N 2
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mind, known to us only by matter and motion, without
which they could not exist.

Turning to the third, “the universe,” we find something
more than a mere projection of mind, we find ‘““a thing”"—
consisting of, some say, three, and some, two parts—of ether,
matter and force, or of ether and force only.

Matter is believed now by many to be resolvable into ether,,
but ether is a creature of faith, not of demonstration.
Disciples of this school therefore arrive at the somewhat
starthng conclusion that the foundation substance of all
sciences is to them at present little more than a projection
of their own minds.

The matter on our earth is composed of some seventy-one
elements, the mass of the world being however built up of
about a dozen, the remainder being apparently little used.
Life itself has a physical basis of but four or five, and water
and air two each.

These elements consist of molecules, formerly supposed
to be composed ultimately of hard indivisible atoms.
Although these atoms are merely “believed in,” nevertheless
some attempt has been made to guess their size, and it is
asserted that 100,000,000,000,000,000,000,000,000 are con-
tained in each drop of water, a statement we are notin a
position to deny.

Some more modern scientists, feeling sure that even an atom
might be divided, were there a knite thin enough to cut it,
commit themselves to points or centres of foree (of Boskovitch)
having no magnitude, being the ultimate constituents of
matter ; or in short that matter has no objective existence at
all, but is merely a form of force. Others again, to whom we
have already alluded (Helmholtz and Thomson), occupy an
intermediate position, and believe matter ultimately to con-
sist of what is a little less than matter, and yet a little
more than force, and that is ether. Finding that air
coloured with smoke, by rapid rotation in the form of rings,
can be made to move through air, as a foreign and inde-
pendent body, they said why should not ether, if formed into
vortex or rapidly whirling rings, move independently in
ether as of it, and yet not of it; ether at rest having, it is
allowed, none of the qualities of maiter, save perhaps inertia.

Having got thus far in metaphysical physics, and found,
moreover, that the contact of rings of air produced vibra-
tions, and agreed in their behaviour with the supposed
movements of the imaginary atoms, it was comparatively a
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simple matter to find out that each of these imaginary ether
ring vortex atoms would be ly millionth of an inch in
diameter, or in other words if a drop of water were the size
- of the earth each component atom or ether ring would be
the size of a golf ball. It was also “found” that each
could exist in a solid, liquid and gaseous state, and that in
the latter each ring would be —5hgath of an inch from its
neighbour, which in the case of hydrogen it would strike
some 17,700 times a second.

Now all this may or may not be so. Its mere consideration
is a valuable exercise in mental gymnastics, even if it leads to
nothing more; but at any rate, though the result is rather
difficult of conception, the ingenious methods by which it is
reached are logical and fairly coherent. When we turn,
however, from matter to force many of the theories we are
expected to believe are far otherwise.

Matter and force are both objective, but it is well to
remember, in passing, that many ¢t the phenomena of the
former are purely subjective, We talk of light and sound,
the former consisting of supposed waves of ether of an
average length ot 1. inch, and the latter of waves of air
averaging about a foot, but light and sound are nevertheless
both subjective phenomena, and do not exist outside con-
sciousness; as a stick travelling through the air is not
“ pain” till it strikés. These waves are not in themselves
either light or sound.

To return. When we compare the carefully considered
though startling statements of Helmholtz and Thomson on
matter with such a sentence as the following: “ Energy is al-
‘ways associated with matter and probably is matter in motion,”
we feel that the latter clause essentially confuses cause and
effect, and must therefore be rejected, whereas the former is
at any rate not contrary to reason.

What then is force or energy? We talk of the laws of
nature, but these laws are not made by nature nor are they
even in themselves the origin of power. They are merely
the expressions of a power that acts uniformly.

Protessor Tait, in a close chain of reasoning that cannot be
too highly valued, points out that the fact of motion and the
determination or direction of motion are essentially different.
The forces of nature are heat, light, electricity, gravitation,
chemical affinity, etc. The mystery is not what are the
forces that move particles, but what is it that guides and
determines the manner and direction of the movements ; for
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we cannot conceive force acting apart fron1 manner and direc~
tion. It has been well said that the laws of nature are not
causes but courses. Force cannot be self-directing. More-
over, and this cannot be too strongly insisted on, neither can
matter, direct force, or matter, or motion, or anything else;
for its primary property is INERTIA.

The movement of a body is not determined by the action
of a force, but by the manner of its application. It is easy
to say bodies move in the direction of least resistance, orin a
direction determined by the resultant of the forces applied ;
but who applied the forces, and what determined their
direction, on which the movement of the body depended?

At any rate it was not another force, for that only carries
us a stage further back in the inquiry, and a careful con-
sideration will make the following statement perfectly clear,
“That the action of a force cannot be determined by a
force, nor can motion be determined (that is directed) by
motion.” :

Look again at the results of these forces; their action may
be blind, but their results are not, and therefore what deter-
mines them is not.

No force can possibly account for the objective idea in
nature.

Every atom or vortex ring must be made with forces or
affinities determined in definite directions and amounts,
8o as toform the definite and exact compounds that compose
this universe; indeed, we may go further and say no
vortex ring is conceivable without the conception of a
determining force that causes its revolutions.

Sir John Herschell said, recognizing the quality of mind in
force, ¢ The exactlikeness of all molecules of each sort to each
other gives them the essential characteristics of a manufac-
tured article;” and it must be remembered that as far as can
be ascertained matter everywhere in the universe is alike, and
is divided into the same elementary bodies.

Moreover, the laws and properties and forces we observe
and so dogmatically tabulate in the various sciences may not
after all be fully understood, for although the forces of nature
seem to be always determined in the same direction and inten-
sity, it may not really be so. Philosophers in the summer
might formulate laws from observing the properties of water,
all of which would be found to be modified unexpectedly
when the winter brought the first snow or ice; and it is quite
possible that our little summer existence on this globe, as
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compared with the eternity of the Infinite, may not have
reached into the winter before and behind us! Indeed,
there are indications, in the impossibility of accounting at
present for the source of the sun’s heat and other problems,
that the laws of heat and light observed by us may
not always have applied.

Seeing then that no force can act without determination
. or direction and that this ultimately can depend neither
on matter or force, we are driven to what after all is the only
rational conclusion, and that is that determination is the
result of mind, and if we ask whose mind, the answer can
only be the mind of the Infinite.

Professor Tait reaches this conclusion when he says, after
elaborate arguments extending over hundreds of pages,
“The determination of all things can come from God alone.”

Lord Brougham says, “ The evidence for the existence of
mind is more certain and more irrefragable than for that of
matter.”

Dugald Stewart sums his arguments up thus :—

1. Every effect implies a cause.

2. Every combination of means to ends implies intelligence
(¢.e., mind).

Let us then cease to attribute this intelligence to nature,

as for instance, “ Nature’s cunning contrivance stores up coal
and reveals it to men when needed.”
. This nature is a fiction and a fancy and is only such
a favourite inasmuch as it offers a superficial escape from the
necessity of recognizing a supreme Being. The reality is a
great creative mind of omnipotent power; above, but in
sympathy with his whole creation: in other words, God.

That mind is the cause of force-action is, however,
denied; for we find such men as Tyndall (Fragments of
Science) saying in a comparison between the pyramids and
rock crystals, “ While the blocks of Egypt were laid down
by a power external to themselves, the molecular blocks of
salt (matter be it remembered, whose first quality is inertia)
were self-posited; being fixed in their places by the forces
with which they act on each other.” He here advances the
amazing idea of a self-determining power as the attribute
of a molecule.

Dr. Nicholson, in a paper read here some time ago, says
that force is or may be an affection of matter, an idea to my
mind equally confused and confusing.

Herbert Spencer takes the other side and sees nothing in
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the origin of the universe but “mere” force or energy, and in
the progress of the universe nothing but spontaneous evolu-~
tion. The word “mere” is so admirably out of place in this
sentence that its bias stands self-revealed. Are not bigotry
and partiality as great dangers for the agnostic scientist
as for the Christian philosopher ?

And yet in another connection Herbert Spencer truly says,
< By the persistence of force we mean the persistence of some
power that transcends our knowledge an(f conception. The
manifestations do not persist, but that which persists is their
unknown cause.” And this is so invariable that the manifesta-
tions can be tabulated and called laws; and scientists, how-
ever sceptical. are so sure that the universe is the work of
the highest intelligence that they set to work in faith
on observing a phenomenon to discover its fixed laws;
for the reason that a law is fixed must be because it is
perfect for all time. This shows perfect fore-knowledge,
power, goodness, and wisdom. It has been beautifully said
that if we throw dice the same twelve times we do not
attribute it to chance, but say they are loaded. So is the
fixed order of the universe “loaded” with Divine wisdom
and the same law acts uniformly in the awful distances of
the starry depths as in the component atoms of a molecule of
water.

The merely material conception of the universe is truly
unthinkable, for we only know matter by mind, the natural
by the spiritual, and such a conception necessarily excludes
“force” which is not material.

Dr. Reynolds shows it is absolutely inconceivable that
C O HN should be otherwise than indifferent to their position
in matter past, present, or future, and even if we advance a
step and allow the question of non-material mechanical
forces and regard the universe as a mechanical toy, we still
have to consider its construction and the mind required to
produce such a result.

Cicero very well rebukes the modern philosopher. He
says, “The man who believes that the world was made by
the chance meeting of atoms will believe that the letters of
the alphabet shaken out on the ground will form the annals
of Ennius (or Socrates or Plato)!” And yet,as we shall see,
men do believe regarding natural phenomena what they
regard with scorn in artificial.

Dr. Reynolds ably sums up the question. «The conscious-
ness of an inscrutable power manifested to us through all phe-
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nomena has been growing clearer,and must eventually befreed
from its imperfections. The certainty that on the one hand
such a power exists, while, on the other hand, that its nature
transcends intuition,and is beyond imagination, is the certainty
towards which intelligence has from the first been progressing.
To this conclusion science inevitably arrives as it reaches
its confines, while to this conclusion religion is irvesistibly
_driven. And, satisfying as it does the demands of the
most rigorous logic, at the same time that it gives the
religious sentiment the widest possible sphere of action, it
is the conclusion we are bound to accept without reserve or
qualification.”

When from the discussion of matter and force we turn to
the phenomena of life we find curiously enough as the
unseen directing mind becomes more plainly revealed so is
its existence denied with increasing assurance and vigour.

One way of doing this is by word conjuring, and in defi-
nitions of life, describing its phenomena; as previously
“force” and the ¢“direction of force” were hopelessly con-
fuged.

For example, speaking really of the phenomena of life,
but ostensibly of life itself, Herbert Spencer says in his
classic definition, “ Life is an integration of matter and
concomitant dissipation of motion, during which the
matter passes from an indefinite incoherent homogeneity to
a_ definite coherent heterogeneity ; and during which the
retained motion undergoes a parallel transformation.”
Those trained minds who have fully mastered this sentence
must confess that the word «Life” in all this polysyllabic
tangle does not mean “life,” but its phenomena and their
results.

Again, for this point is important, the philosopher says
«“Lite is the continual adjustment of relations in the
organism to relations in the environment.” Surely such a
statement is misleading. It is not life that is spoken of at
all, but one of its attributes or functions. Professor Huxley
pushes the matter still further, and plainly asserts that
life is one of the properties of protoplasm. He asks in
his Lay Sermons, “ What justification is there for the
assumption of the existence in the living matter of a
something which has no representation or correlation in
the non-living matter which gave rise to it? If the phe-
nomena exhibited by water are its properties, so are those
presented by protoplasm, living or dead, its properties.
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It the properties of water may properly be said to result
from the nature and disposition of its component molecules,
I can find no intelligible ground for refusing to say that the
properties of protoplasm arise from the nature and
disposition of its molecules. . . . . We know that the
phenomena of vitality are not something apart from other
physical phenomena but one with them: and niatter and force
are the names of the one artist who fashions the living as
well as the lifeless.” Elsewhere Dr. Huxley says, “ It is as
ridiculous to speak of life apart from protoplasm as to speak
of the ¢aquosity’ of water.”

Observe where we arrive, Life is a property of a special
form of matter, and matter and force are the names of the
one Artist who fashioned it !

Bichner, bolder and bolder still, actually says, < The facts
of physical science prove (sic) that all organic beings owe their
existence solely to the conjoined action of natural forces and
materials. Organic beings are derived by spontaneous
generation by the combustion of inorganic elements.”

Now the facts of physical science prove nothing of the
kind, and such assertions by men of science surely tend to
bring many of their so-called “ facts” into discredit.

Protoplasm has long been made to do duty for a God; but
what is protoplasm ?  Our latest scientists are beginning to
see that it is not a simple substance at all, but a very complex
one; and that very probably not it, but the granules it is
seen to contain under a power of 4,000 diam, may be the
so-called physical basis of life. In fact we are hearing less
and less of protoplasm; and the granules themselves,had we
power to investigate them, might turn out to be very worlds
of complexity, so that dogmatic postulation on such ricketty
premises is to the last extent undesirable.

Unbelief and Atheism both live by faith that the origin of
life will yet be accounted for, but we do not need to wait
for the advent of that day to see that such statements as
that *organic forms are built up by the play of molecular
forces ” are pernicious rubbish. Rubbish, because without
meaning, and pernicious, because trifling with a great
subject.

In 1885, Dr. Nicholson says, “I do not say that it may
not be ultimately proved that dead and living protoplasm
are one and the same substance, with no other difference
than that dead protoplasm is in a statical, and living proto-
plasm in a dynamical condition,” a statement which seems to
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ignore the existence of life apart from protoplasm almost as.
strongly as Dr. Huxley. It is only right to say Dr. Nicholson
adds that at present there is not a shadow of proof to.
support such a theory. Once more, then, we reach the old,.
olg question. Are we to consider protoplasm an essentially
vital substance? Is life its motion or its mover? Proto-
plasm is a “vital substance” only when acted upon by life ;
‘but when it is not, it is still protoplasm. Life cannot be its.
motion, for motion is a phenomenon, and life is not a number
of phenomena, but a power that originates and directs.
them. The phenomena exhibited by living beings are clearly
largely physical and chemical, and produced by natural
laws. The question is whether the directing agent is also a
force in the common sense of the word. Now Tait has
shown that force cannot direct force, therefore the director
of the phenomena of life must be life itself, or in other words
mind, which is the only directing agent we know of, or can
conceive, Life then is not protoplasm in any condition in
which it may be found ; neither is it any sort of force that
moves it, such forces not being vital, but physical and
chemical ; but it is in its essence the directing power that
sets them in motion, or in other words, mind ; for the phe-
nomena of life are clearly the phenomena of mind and not
of matter.

In a leaf the question is, not what moves the molecules.
te form it (thisis a force) but what guides this motion to-
produce a leaf. And purpose is everywhere displayed by
life besides other qualities of mind. An amceba shows
volition, appetite, and passion. Sir J. Willlam Dawson
watched one trying to swallow a one-celled plant as long
as its own body. It was evidently hungry, and eager to
devour it, and stretched itself to its full extent, trying to en-
velop the plant. It failed again and again ; but renewed the-
attempt, until at length convinced of its hopelessness, it
flung itself away, and made off in search of something
else.

In a lower form of life still, not even a cell, but a
shapeless mass of protoplasin without wall or nucleus (the
protomyxa), we find that whenever any particle of nutritive
material comes in contact with it it has power to recogniseit,
and to throw out of its own mass long filaments to grasp
it, and then by their contraction and withdrawal to lodge the
food within its own body. This undifferentiated protoplasm,
destitute of all organs and yet having life, exhibits purpose,.



186 ALFRED T. SCHOFIELD, ESQ., M.D., M.R.C.S., ON

and may we not say, instinct—both properties of mind,
and distinct from any known quality of matter.

Professor Huxley, in his Lay Sermons, and in spite of his
materialistic views, beautifully paints the action of mind on
matter, or life on protoplasm; as follows :—“Examine the
recently laid egg of some common animal, such asanewtora
salamander. It isa minute spheroid, in which the best micro-
scopes will reveal nothing but a structureless sac, enclosing
a glairy fluid holding granules in suspension. But strange
possibilities lie dormant in that semi-fluid globule. Let a
moderate supply of warmth reach its watery cradle, and the
plastic matter undergoes changes so rapid, and yet so
steady and purposelike in their succession, that we can
only compare them to those operated by a skilled modeller
upon a formless lump of clay. As with an invisible
trowel, the mass is divided and subdivided into smaller
and smaller portions, until it is reduced to an aggre-
gate of granules not too large to build withal the finest
fabrics of the nascent organism. And then it is as if a
delicate finger traced out the line to be occupied by the
spinal column, and moulded the contour of the body;
pinching up the head at one end, and the tail at the other,
and fashioning flank and limb into true and salamandrian
proportions in so artistic a way that after waiching the
process hour by hour one is almost involuntarily possessed
by the notion that some more subtle aid to vision than an
achromatic would show the hidden artist striving with
skilful manipulation to perfect his work.”

Nowhere could we find the action of mind more graphically
delineated, or the hidden finger of God more beautifully
described, and yet Professor Huxley neutralises all the
passage by declaring that matter and force are the names
of the hidden artist! To call matter and force an artist is a
contradiction in terms, for matter is inert, and force is blind.

Life, as a product of natural laws or forces, is a pure
assumption ; and is contradicted by the fact that althcugh
often in opposition to them it yet works by their aid.

The protozon at one end of the scale and ourselves at the
other, alike show this,

A protozon can swallow, digest, and assimilate food,
using the albuminous part for its own tissue, and burning
away the rest or rejecting it just as we do; all in opposition
to and yet by the aid of natural laws. Like us it can only
subsist on food a plant has produced. Like us food 1s
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expended in animal force. A muscular act is as simple and
unconsciously performed as sending out a pseudo-pod; and
digestion is as unconscious in a stomach as if performed in a
temporary vacuole.

Calcareous shells grow up from within the protozon bodies,
as do our bones; and are formed as unconsciously as the
skeleton of an average Englishman. The power within this
-particle of jelly guides its physical and chemical force so as
to give rise to the most exquisite formation and arrange-
ment of the particles of lime.

The smallest living being is said to be 5ylyy inch and
yet moves with grace, eats, and multiplies. As 1f to exclude,
moreover, the inanimate clay which we call protoplasm from
any active share in the wonder that life produces, Herbert
Spencer expressly shows that no germ, animal or vegetable,
contains the slightest rudiment, trace, or indication of the
future organism, since the microscope has shown us that the
-first process set up in every fertilised germ is a process of
repeated spontaneous (?) fissure, ending in the production
of a mass of cells not one of which exhibits any special
character !

To sum up then; the inorganic part of the universe
consists of matter and force, the directing and determining
agent being mind—the mind of God. In the organic world
we have protoplasm and life, which latter is the name we give
tq the determining and directing power that moulds the proto-
plasm by means of the forces of nature to certain definite
ends. Life thusstands revealed as mind, and this mind the
mind of God.

The natural we have seen is matter as formed by the
hand of God (that is, by forces which are His laws) in
accordance with His mind.

It is called natural because it is what is known, what is
expected, what is usual, from the simple fact that His mind
changes not, and that therefore forces are always determined
in the same directions, giving definite shapes and properties
to leaves, flowers, and fruit, to crystals, dewdrops, and
planets.

It the natural be matter moulded by the mind of God,
the artificial is matter moulded by the mind of man.

Clay is a natural product, that is, itis matter held together
by certain natural laws, the expression of mind—the mind of
God. A brick is an artificial product, that is, it is matter in
a form impressed on it by the mind of man.
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The moment you see a brick you see matter + mind,
human mind—an artificial product. Yon know there is
mind in it, for its shapes and proportions betray a purpose,
and that purpose means mind is nowhere denied save in
natuve. Not all the philosophers or scientists that ever lived
could persnade you that clay could shape itself and bake
itself into bricks.

Walk down an old river bed, or hunt in a heap of drift.
You pick up two flint stones, both chipped; one you say is a
natural product, the other artificial ; for in the latter you
notice the chips have a purpose you can grasp, forming the
stone into a rude arrow head. You are as quick as light-
ning to discern the faintest trace of human mind on matter;
rude seratchings on bones, sherds of broken pottery, bits of
battered bronze are all eloquent with what we delight to
honor—the great mind of man-—they are all artificial.

How we glorify this mind, and rightly enough too! We
wonder at St. Paul's, and St. Peter’s, at the Parthenon and
the Colisseum, and honor the great minds that created
them.

A watch, a steam engine, a type writer, all excite our
admiration of the mind that is stamped upon the brass, steel,
and iron, in such large capitals: and were anyone so idiotic
as to attempt to show that such were self-made, or the
result of the interaction of blind forces, or of that mysterious
variety—molecular force—we should promptly put them in
an asylum under the care of Her Majesty’s Commissioners.

And yet all these artificial products are clearly evolved.
A cathedral was not the first building—nor a watch the
first timepiece made by the mind of man. Through long
centuries the evolution of the watch dragged on,and indeed
is still progressing, and so with every artificial product,
down to the very pen that writes these words and the paper
on which they are inscribed. We find no difficuity here in the
union of evolution and purpose, indeed we cannot conceive
the one without the other. So clear are we as to the artificial
and as to any imprint of the mind of man, that to us in these
matters fortuitous' or spoutaneous evolution is the most
drivelling folly ; and we are prepared to stake our reason on
the statement that in all things artificial all evolution
implies an evolver, or in other words a directing mind.

When, however, we consider our attitude towards the
natural and the artificial the contrast is striking., 'The very
philosopher who sees mind in the three chips of an arrow head
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or the three parallel lines on a bone, sees nothing but spon-
taneous evolution or the action of molecular forces in the
production of the savage who made them.

- In short it takes a great mind to make a machine, but the
mechanic is spontaneously evolved ; none but a clever man
«can make a watch, but any one can make a watchmaker, or
rather it requires no one ; for he is derived from the “spontan-
eous combustion of inorganic elements.”

All see mind in the artificial, while too many seek to deny
it absolutely in the natural; and the reason is not far to
seek. For it is as natural to glorify the mind of man as to
seek to deny the mind of God.

Does not the extraordinary nature of such reasoning strike
us? Turn it round for once, and say a watchmaker is
evidently the product of matter acted on by the mind of
‘God, but a watch is the result of the “spontaneous combustion
of inorganic elements”; or an architect requires a great
Designer to make him, but St. Paul’s is the natural outcome
of the molecular force in stone—the folly is now apparent to
all. The quiet ignoring and even denial of mind in the
natural so common with our scientists could not be tolerated
one moment with regard to the artificial.

Surely the architect is a greater work than a cathedral,
a brickmaker than a brick, and a fortior: if the one cannot be
even conceived without involving the action of mind, how
much more the other: and if we are quite clear the watch-
maker is not artificial or inade by the mind of man, it is clear
that in saying he is natural we imply he is made by the mind
of God.

The artiticial 1s capricious as the mind that makes it. It
cannot be foretold, it 1s not that whichis to be—*natural ”—
because of the difference of a petty finite mind as compared
with the All-wise and Infinite.

The very words used to describe the product of the two
minds illustrate their difference.

But we may carry the inquiry one stage further back and
ask whence came the mind of man? Is it eteinal, self caused,
or itself a product? It cannot be eternal, for man is only
recent, nor can it be self caused. It is therefore a product.
But of what? We read, ¥ God made man in His own likeness,
and breathed into his nostrils the breath of life,” but 1 suppose
even in this assemblage 1 must not quote Scripture as an all-
sufficient answer to a scientific question. No other answeris
however possible, and it is as self-evident on reflection that the
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First Cause caused the mind of man, as that He caused the
heavens and the earth. :

We therefore come to this, that the natural is matter imme-
diately fashioned by the mind of God; and the artificial is
matter immediately fashioned by the mind of man, this itself
being the product of the mind of God.

Nature therefore necessarily expresses ¢ the glory of God
and sheweth His handiwork,” for it is the transcript of His
mind ; whereas in the artificial we generally forget the re-
flected glory of the One who formed the human mind, in our
adoration of our own intellect and skill. All this is natural
enough, but rather childish. That French critic had a keen
vision who said, “God is still generally acknowledged in
England, save by the street boys and the higher philosophers.”

Turning to evolution there is no doubt a difficulty even
if in both cases we postulate an evolver. For while we
perceive that the finite mind of man cannot see at once a
watch in a sundial, or a steam engine in a kettle, but has
slowly to evolve the one out of the other; when we come
to an infinite mind we cannot see why imperfect products
should precede the perfect. But were they imperfect?
We can see in the first rude engines and clocks their
great inferiority to the locomotives and chronometers of
to-day, but in geology and zoology we surely see equal per-
fection throughout all ages, each product being as truly
adapted toits environment then asnow : an amoeba in its way
being as perfect as a man, a fungus as an oak. So that
evolution in natural things is not stamped with the imper-
fection of a finite mind as in artificial, but is due to some
other reason, which I may not now pursue. Indeed the time
has not yet arrived to consider the subject impartially, for
the strife of battle has hardly yet died away.

To repeat then—the natural everywhere, from a molecule
of water formed by the chemical affinities of atoms to the
most distant nebulae, as well as all living things, are the product
of matter moulded by the mind of God, immediately ; whereas
the artificial is the product of matter moulded by the mind of
man immediately, his mind being the product of the mind of
God.

There yet remains the question of animal products—What
is a bird’s nest? What is a beaver'sdam? What are the
actions and works of animals? Are they natural or arti-
ficial? Our answer depends upon whether we recognize a
mind in an animal apart from the mind of God as seen in nature.
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Let us consider one or two instances of so-called
instinct.
Du Bois Raymond says: “ With awe and with wonder must
-the student of nature regard that microscopic molecule of
nerve substance which is the seat of the laborious construction,
orderly, loyal and dauntless soul of the ant!”
Huber says : “ On the visit of an overseer ant to the works
. when the labourers had begun the roof too soon, he examined
it and had it taken down, the wall raised to the proper height,
and a new ceiling constructed with the fragments of the old
one.” «
Romanes shows the sphex wasps provide animal food for
their young which they paralyze but do not kill. Crickets
have three nerve motor centres to be paralyzed ; one behind
the neck, which has to be stretched to get at it and two in
other minute points in the body, yet all these are unerringly
punctured by the wasp. IHe adduces this as a specimen of
supposed “lapsed intelligence.”

A spider with a big fly could not secure it, so bit one of its
legs, and as the fly stooped its head to its leg, at once
gecured it with cords thrown overit.

Birds go through elaborate dramatic performances when
their nests are approached, and insects often simulate death.

Some jackdaws tried to build a nest on asloping window sill
outside a church, but the sticks all slipped down, so in five
days they constructed a pyramid of sticks resting on a step
six feet below and reaching up to the sill to support the nest
on which they built it.

These instances suffice to show that when nerve centres
exist how much the actions we loosely term instinctive
resemble the results of human reason. No doubt when no
nerve centre whatever exists the actions are purely reflex or
automatic, but close observers find 1t hard to believe this is so
in higher animals.

Even if they possess a mind however it is only in its lower
qualities. Of self-consciousness, independent will, and moral
purposes there is no clear evidence; and in the absence of
free will, there is of course no responsibility. We therefore call
the work of animals, however clever and ingenious, as a rule,
natural ; thereby implymng that if they have a mind it is not
free to act entirely on its own iInitiation, but that its action
can be foretold sufficiently to term its products ¢ natural”
rather than ¢ artificial.” At the same time occasionally the
product appears to be so connected with reason and thought

0
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as to be highly “artificial,” particularly when it resembles
human work. Ounce more then in the inorganic part of the
universe we see matter acted on by determined force, or by
the mind of God; in plant and lower animal life the same,
- hence the phenomena in these spheres are natural. In
many of the actions of higher animal life it is not quite clear
as to how far a derived intelligence with a narrow range of
hiberty may not be the agent, the phenomena on this level
are therefore sometimes called natural and sometimes arti-
ficial ; while in the surroundings of man we see matter acted
on by a fully emancipated self-conscious mind, His own
bodily life being still unconsciously carried on as in the lower
animals ; hence we term all products of will action artificial,
while the physical functions are still called natural.

[ am afraid 1 have wearied my audience with this long
paper, in which after all I have succeeded in saying so little ;
but that little was worth saying if it has emphasised the fact
that the natural world bears as truly the stamp of the
mind of God as the artificial world dones the mind of man;
and that it is futile to deny the presence of mind in the
formation of man, if we admit it in his handiwork.” Inasmuch
also as instinct implies purpose, and purpose mind, it is
adwmitted equally in the work of animals; only as such work
is generally uniform in each species, and can therefore be
predicted, 18 it called natural rather than artificial.

I cannot of course expect thatin my remarks I have carried
all my hearers with me, but I thank them for the patient
hearing they have accorded me, and trust they will deal
leniently with any errors they may detect, both on account of
the difficulty of the subject and the very busy life of the
speaker, which has not allowed him the time that such
weighty questions require.
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The CaairMaN (Rev. Canon GIRDLESTONE, M.A.)—1 am sure
you will allow me to thank Dr. Schofield in all your names for ths
very interesting paper which he has given us.

- Dr. Gerarp Swmrra, M.R.C.S.E.—Upon the main thesis of
Dr. Schofield’s paper I have no remark to make except to express
my appreciation of the value of what he has said; but the major
_portion of the paper is a preamble leading up to the main thesis,
and in that he dealt more or less with the great theories held by
materialists which are supposed to be so essentially tangible as
ag.inst those held by members of this Society, which are regarded
as so very intangible. But I notice that Dr. Schofield has quoted,
as far as he could possibly quote, those arguments on the material-
istic line of thought, commencing only with vortex motion. I
claim that we should be allowed the fullest right of search, which
should go far behind this, and that when we come to vortex motion
we have skipped over a great deal vhat should have gone before,
and which we must go into if the theories are to be comsistently
held. In following out the materialistic argument everyone rightly
suggests a series of infinite causes, one behind the other, and I hold
that the consistent following out of what used to be called the
atomic theory brings us precisely to this position. It is very
difficult to get a materialist to go with you, and not to fly off at
some point when thingé are getting a little difficult. Ihave asked
qiestions as regards whence comes energy (not force) residing in
original atoms; and have been told, constantly, that it is the résult
of their inherent properties, and I have asked whence come their
inherent properties and have been told “ that they are the result
of the inherent energy ”! That is cause behind cause, and we
cannot get behind that when we go in that direction. Now the
simple monistic assumption is said to be given up—the one idea of
starting from equi-distant atoms all spread equally in space—but it
is not given up if we still follow Spencer’s polysyllabic expression
that “ matter passes from an indefinite incoherent homogeneity to a
definite coberent heterogeneity,” passes, thatis from a state of equal
separation of atoms in space, to unequal sized masses. We will not
go behind that; but I ask, are these atoms at rest or moving?
They must be one of the two. If they are at rest, I want to get
at where the vortex motion comes in ? If not at rest, whence
came the primary movement? The answer is “ Gravity—every
atom as a centre of gravity and therefore the atoms would come

o 2
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together of themselves.” When you come to think of it, the
only thing that gravity would do, under those circomstances,
would be to keep everything at absolute rest eternally. It is
" the reductio ad absurdum behind which one cannot get. If you
will permit me I will follow that out a little further. If they are
moving, where are they moving—round, up or down, or right or
left, in space? Gravity cannot get to action until some larger mass
iy formed—until the “ definite coherent heterogeneity ” has been
formed. For gravity cannot be the canse of its own antecedent con-
ditions. Besides which I might remark if these atoms are moving,
they are moving in parallels and they would never go out of the
parallel; and gravity would not account for that. Now I will just
say this also—that there is another resource and that is that the
atoms are free-will atoms. Since you and I are only made of
organic matter, and since it is certain that you and I have got free
will and go here and there and do what we wish; therefore it is
only fair for the materialist to say that the atoms of which the
body is composed are free-will atoms. Professor Clifford said
that “every atom has a piece of mind stuff in it”!—another
reductio ad absurdum I would ask you to take notice of.

Finally, I would like to state that which I think isheld by most
members of the Society—that the “1 know ” of science leads us
into so many unthinkable notions that I think we may say the
“1 believe” of religion satisfies the reason in & far more
satisfactory and perfect way.

Professor E. Hurr, LL.D., F.R.S.—I would refer to one poirt
that Dr. Gerard Smith has mentioned, and that is with regard to
gravitation. Gravitation is a force ; but the effect of gravitation
by itself would, T think, go even further than he stated. It seems
to me that if matter had been universally disseminated in that
manner, and the force of attraction had been universally present
with each particle of matter, the result of that would have been to
produce one single solid mass of immovable matter in the centre
of the universe. You require something more than the force of
gravitation, you require motion, which, in the solar system 1is
opposed to gravitation, i.e., a centrifugal motion, acting in con-
junction with gravitation, in order to keep the whole system in its
normal and natural condition. But gravitation, by itself, would
have had the effect of causing every particle to draw every
other particle to itself, and thus form a centre round which all
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these particles would collect, producing one solid motionless mass
in the centre of the universe. I have listened to this paper with
great interest and satisfaction.

 The CwarrMaN.—There are two or three points in the paper to
which I desire to call attention. On the second page there is a
seatence which I think is of great importance:—* Human reason is
sarely degraded by declaring the existence of God, or creation by
Divine power to be unthinkable.” That is a point which you will
remember the late Charles Bradlaugh often used to call attention
to. He used to say, “ I will not believe what I cannot conceive —
I cannot conceive God ; therefore I will not believe in Him.” At
first sight this seems very simple, but suppose we put it thus:
“I cannot conceive the nature of God; but I can conceive that
there is a Being which we may rightly call God,” then we see the
matter is quite different. It means “I conceive that a Being
exists whose nature 1 cannot fully comprehend,” and this at once
saves you from the difficulty that he was in the habit of pro-
pounding. There are many things that exist that I cannot fully
understand, but I would not say they did: not exist because I do
not nnderstand them. I would rather say, “I am certain that
they exist, for I cannot get on without them; but why these exist,
or how they exist, is quite another matter.”” So we may say “I
conceive there is a God, but I cannot conceive the full nature of
Ged.” That distinetion will help us, perhaps, in considering that
subject.

I note that the anthor defines * artificial ” as a product of the
mind of man, and “ natural ”’ as constituting the attributes of the
Divine mind itself.

Then on page 188 you have a case of an artificial product such
as a brick which is matter plus mind, evidently, and the question
rises whether the human heart, for instance, is matter plus mind.
Cases are given of a watch, a steam engine, and a type-writer.
Take the case of a type-writer, or of some automatic machine,
which I would prefer even to a type-writer, because in the case of
a type-writer a man’s hand is manifestly used—but take an
automatic machine in the ordinary sense. Remember what it is—
it is simply compressed mind; and in providing yourself with a
piece of chocolate out of an automatic machine you do not
annihilate mind. So with God—youn do not annihilate ‘God by
saying a tree brings forth beautiful fruit. “ A telescope is a
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wonderful thing, but the mind that constructs it is far more
wonderful”; and I think we may say the same of the series of
things which we call Nature. But I suppose the great difficulty
which is felt by the materialist lies here—I refer to page 189,
about the middle paragraph where St. Paul’s is spoken of ;—
we have no doubt that St. Paul’s is constructed by human beings,
becanse we are in the habit of seeing human beings make
buildings. If no human being had ever been seen to make a
building, construction would be a very different thing to us, and
we might think it the work of natare; but you see here, we appeal
to the eye. We have seen the thing done and therefore we know
it i8 done by man.

Now God is invisible. and at every stage of this discussion we
realize that the invisibility of God is one of the great difficulties—
a difficulty which any of our working men in HKast London would
take hold of at once and say, “ If I could only see God I should
believe at once—seeing is believing.” They do not realize that
the highest position of man is to lift himsgelf up above the senses—
to draw inferences from that which is above and beyond the
senses.

Another thing which I think should be borne in mind is this—
that nature is constant, and the more constant it is the more we
take it as a matter of course, and the less we expect to find
a reason for it. The sun rises, we say, every day, and so we cease
to philosophise about it and its properties which give to us light,
heat and force, But how different to remember that this is the
work of a Being whose mercies are renewed every morning is
this training of the human mind which is such a help, and it
seems to me that the materialistic view tends to reduce the mind
of the believer in it to a minimum and to an animal condition
instead of training him up to seo the things which are invisible
and which are the secret of all human life. ‘

The AvTHOR.~—With regard to the Chairman’s remark referring
to the difficulty some profess in believing in God, because they
have never seen Him work. “We have seen buildings erected.”
he says, “and therefore we know that a building like St. Paul’s
is the outcome of man’s constructive power”; but to my mind
the force of this argument goes the other way. If we had never
seen a carpenter making these tables, for instance, we should be
logical in saying, “ These are the natural outcome of wood, as man
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is of protoplasm,” and in denying the action of mind in both cases.
But it seems to me, when we have an actnal exhibition of mind
in the one case of making a table, our denying it in the greater
‘work of making a body is absolutely unreasonable. What I
complain of is this—that those who are so ready to acknowledge
the ingenuity of the human mind, and to see the artificial where
it is difficult for the ordinary observer to see anything but the
‘natural, such as in the three chips in a flint arrow’s head—these
very men who are so keen to see mind in the direction of a chip
are those who are most persistent in denying it in the creation
of the man who made the chip, and there I think there is no
possibility of excuse. I donot know whether I carry the audience
with me, but it is impossible for me, from my particular point of
view, to understand such an acceptance of mind in the production
of the artificial, and such a denial of it in what I call the natural,
nnless there be behind it a bias that leads a mind, otherwise keen
and acute, to deny those things which seem so plain to others;
but I fear that there is that bias, unconsciously acting, in men
who deny mind in the one case and accept it in the other.

I thank you for the very kind way in which you have listened
to me.

The Meeting was then adjourned.

COMMUNICATIONS RECEIVED ON THE FOREGOING
PAPER.

Professor Lioxer S. Brare, M.B,, F.R.S., writes :—

I venture to think that already we possess incontrovertible
evidence in favour of the view that living and mon-living are
eutirely distinct and incomparable—that the living state is abso-
lutely separated from every other known state for condition of
matter—that between the two conditions there is no gradual
transition—that the difference is not of degree only, as has been
unreasonably affirmed—and that although living and non-living
matter may be in contact, in no case does the matter alive shade
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into or gradually pass into that which is not in the living state, or
which may have just ceased to live. Hence I think it justifiable
to give a definite name to the matter which is in the temporary
living state, and the word bioplasm seems to apply. To talk of
living protoplasm and dead or lifeless protoplasm can scarcely be
helpful, for by so doing we assume that protoplasm may cease to
live and still be protoplasm, that in fact we may have protoplasm
in two states—living and dead protoplasm. To speak of living
and non-living or dead bioplasm would be contradictory, for when
bioplasm ceases to live, we have no longer bioplasm, but only life-
less substances which result at the death of bioplasm, in fact non-
living compounds formed when bioplasm ceases to live. These
may differ much in composition and properties according to the
conditions under which the death of the bioplasm or living matter
occurs, and the substances thus formed cannot live again, unless
they are taken up and appropriated by matter already living.

During the living state of the matter its ordinary properties are
suspended—the affinities of its constituent elements cease to
operate for the time—while they are moved, and rearranged and
made to take mew positions with respect to one another. To
subject matter in the living state to chemical analysis is impossi-
ble, because in the attempt to do so, the living matter is killed,
and we have no longer the actual living matter to deal with, but
only the substances formed at its death. Matter weighs exactly
the same in its living and dead state. It must, I think, be
admitted that life or living power is not due to the matter itself,
or to its properties, or to the properties of any substances which
can be obtained from it.

As is well known, of the many elements discovered, those which
contribute to the matter alone capable of living, are but very few,
and these same elements have been, are, and there is reason to think
will continue to be the essential constituents of everylivingorganism
belonging to this world—whether the living organism or organisms,
of the first beginning, or the very last that may survive without
leaving descendants.

Life then is not a property of mere matter, but a power or
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agency of a kind with which nothing can compare. It orders,
directs, enforces, compels. Gravitation, attraction, affinity, yield
for the time to its sway. It seems to directly influence the matter
ifse]f, not to act upon it from a distance however slight. Klements
seem to be separated, rearranged, and grouped in a manner inex-
plicable and effected by no other means known. It works according
to definite plan, according to design predetermined and repeated
over enormous periods of time, and withont impairment. Organs,
structures, actions of which there is at firgt no evidence seem to be
anticipated and prepared for, it may be years before their actual
formation or occurrence. Vital power seems to be transferred
from particle to particle, sometimes without modification during
vast periods of time; sometimes on the other hand leading to the
production of new forms that never existed before.

To attribute all the marvellous and unceasing vital activities to
the passive properties of material particles seems most unreason-
able, for is not obviously the power which influencing the same
material particles for a very short time, soon subjects new ones to
its influence, being in fact transferred from one set of particles to
another, that is the real cause ¥ This activity, this vital directive
agency, without loss, change, or conversion into anything else may
spread and increase for ages, or be made to cease for ever at any
moment of its progress. The evidences of its action may be patent
for mons after the period of its active operation and extinction,
and the very organisms depicted from the study of their imperish-
able remains—or on the other hand not a vestige of the operation
of vital power may be demonstrable, a very short time after enor-
mous amounts of matster have been caused to live.

For all these wonderful vital phenomena, the matter actually
concerned in the early changes of the living being, may be so
minate as not to be discernible with the aid of the highest mag-
nifying power at our disposal, and its weight may be hundreds of
times less than a particle just sufficient to affect the most delicate
balance. But such invisible structureless, colourless particle may
be the repository and carrier of vital power that may be trans-
ferred to tons of matter within a very short period of time, and an
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immense area be thus peopled with new and lasting or transitory
and evanescent living forms.

Dr. D. Biooig, M.R.C.S., writes :—

This paper, a proof of which I have had the privilege of reading,
is one of the most powerful aids to Faith that I have met with,
and comes as a great refreshment after a perusal of Professor
Bradley’s highly metaphysical work, * Appearance and Reality,”
touching as it does on many of the same questions. It may be
impossible to deny that ‘“reality is sentient experience,” but it is
equally impossible to deny ,that whole worlds of possible ex-
perience lie beyond the actual experience of any individaal.
Moreover, the experience of the individual convinces him that
in some part of it he is active and in the rest passive, that events
are rarely determined by himself, but follow a law in the laying
down of which he had no part.

I quite endorse Dr. Schofield’s assertion that although evolution
in art is marked by imperfection in the earlier stages and indeed
throughout, such is not the case in the earlier products evolved by
the Creator. But I fail to see that protoplasmic “ life ” involves
intelligence which is lacking in inorganic nature. In the human
being there are many processes of life which are uncontrolled by
his intellect, and yet work according to laws as fixed as those of
gravitation and the like, although we regard them as of a higher
kind. So-called ‘“natural selection” is never capricious but
strictly governed by laws.

Professor H. Wepster Parkrr, LL.D., New York, writes,
suggesting that in discussing the subject the use of the term
animal in contradistinction to human would have made the
author’s argument clearer.

Professor Parker’s remarks are of unusual length ; it is hoped
that they may shortly form a basis for a paper.



ORDINARY MEETING.*

THE PRESIDENT, SIR G. G. STOKES,. BART., IN TEE CHAIR.

The Prrsipext.—The author of this paper being resident in the United
States, it will be read in his absence. Professor E. Hull, LL.D., F.R.S.,
has kindly undertaken to do so.

The following paper was then read :—

CAUSES OF THE ICE AGE. By WARREN UPHAM,
of the New Hampshire, Minnesota, and United States
Geological Surveys.

IT is universally recognized that the century now nearirg
its end has been one of most rapid intellectual and
material progress. Not less grand and beneficent than the
inventions of the steamship and locomotive, of photography,
the telegraph and the telephone, have been the investigations
through the natural sciences revealing the chemical constitu-
tion and relationships of matter, the long and varied history
of plant and animal life on our globe, and the gradual pro-
cesses by which God has worked to create, and to bring into
their present condition, the stars, the sun, and the earth.
Though it was not His purpose in the Bible to reveal and
teach science, there is given as the portal of approach to
that Book a very brief chronicle of the creation of this place
of man’s abode, which, if regarded according to Hugh
Miller’s suggestion, is so completely in accord with the
history made known by the rocks to the geologist that Dana,
the most eminent of Americans in this science, declares the
record of (enesis “profoundly philosophical

* 14th of 29th Session. The consideration of the subject was concluded
and the author’s reply received September, 1897.
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true and divine . . . . a declaration of authorship,
both of Creation and the Bible."*

2 The science of geology has produced a vastly enlarged
understanding of the six days, with the work therein done,
which in this most ancient record represent the very long
eras of the earth’s development, succeeded by God’s crown-
ing work, man and woman, endowed with the lofty
capabilities of the human mind.

3 Ushering in the Human or Psychozoic present era, at the
end of the geologic ages of the long past, and upon the
threshold of the period known to us by wntten history, was
the marvellous Glacial period or Ice age, with envelopment
of large land areas by continental glaciers or ice-sheets.
Far the greater part of the earth’s surface, however, then as
now, had a kindly temperate climate. The succession of the
Creator’s work in the evolution of plants and animals, and of
man, moulded intellectually into a likeness with the Divine
Mind, was continued in other regions during this reign of
cold, and snow, and ice, in the high latitudes surrounding
both the north and south poles.

4 When the ice-sheets occupied their greatest area, at the
culmination of the effects of the extraordinary climatic
conditions of the Glacial period, the southern border ot
the ice crossed the northern United States from Nantucker,
Martha’s Vineyard, Long Island, and northern New Jersey,
through Pennsylvania into south-western New York, thence
west-south-westerly to sonthern Illinois and St. Louis, thence
westward nearly to the junction of the Republican with the
Kausas river, thence northward through eastern Nebraska,
and north-north-west through South Dakota, bending from
this course about thirty miles west of Bismarck, thence
passing westerly through northern Montauna, Idaho, and
Washington, reaching the Pacific ocean not far south of

* Hugh Miller's suggestion was a series of separate representative
visions granted to a Seer upon the earth’s surface. Ln obedience to the
Creator there came, in the first Mosaic vision, light, and the division
of day and night; in the second vision, a world-wide ocean, and the
gathering of a dense cloud-bank above a stratum of open air; in the
third vision, areas of land, clothed with vegetation ; in the fourth, the
appearance of sun, moon and stars, when rifts were first made in the
previously continuous envelope of clouds; in the fifth,swimming and flying
animals ; and in the sixth and last vision, lowly and higher land animals.

[In regard to the “suggestion” in the foregoing note, Mr. Upham
wiites, August 21st, 1897 :—“ It seems to me desirable thus to state,
indirectly, my belief in the harmony of The Book with geology.”—ED.]
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Vancouver island. It extended beyond the Ohio river only
for short distances in the vicinity of Cincinnati; but the
Missouri river lies mainly within the glaciated area. On the
- Mississippi, 300 to 450 miles north of the boundary of the
ice-sheet, where it reached farthest south, a large driftless
area, including south-western Wisconsin and parts of adjoin-
ing states, escaped glaciation. In the Rocky mountains, the
- Cascade range, and the Sieira Nevada, ice-fields of great
extent were accumulated along distances of 700 to 800 miles
south from the border of the continental ice-sheet to latitude
37° S.; but no evidences of such local glaciation south
of the ice-sheet are found in the Appalachian mountains.
Upon British America the directions of the glacial sirise
and transportation of the drift show that there were two
areas of glacial outflow, one reaching from Newfoundland
and Labrador to the Rocky mountains and the Arctic ocean,
having its greatest thickness of ice, probably about two
miles, over the Laurentide highlands and James Bay, with
outflow thence to the east, south, west, and north; and
the other west of the Rocky mountains, covering British
Columbia, where the ice-sheet attained a maximum thickness
of about one mile, outflowing south into the United States,
west into the Pacific ocean, and northward to the upper part
of the Yukon basin. The portions of the ice-sheet pouring
outward respectively from these two areas have been named
by Dr. George M. Dawson the Laurentide and Cordilleran
glaciers. Toward the south, west, and north-west, the Cor-
dilleran outflow extended to the boundaries of our glaciated
area; but eastward, pouring through passes of the Rocky
mountains, and in the Peace river region probably over-
topping the highest snmmits, which there are only about
6,000 feet above the sea, the Cordilleran ice pushed across a
narrow belt adjoining the mountains, to a maximum distance
of nearly 100 miles, and there (on land about 2,500 feet
above the sea) became confluent with the Laurentide ice, the
two united currents thence passing in part to the south and
in part to the north from the interior tract where the con-
fluent ice was thickest. At the time of maximum extent of
the North American ice-sheet, it was continuous from the
Atlantic to the Pacific, covering approximately 4,000,000
square miles of this continent.
5 Nearly half as large an area was ice-covered in Europe,
with the basins of the Irish, North, Baltic, and White seas,
the principal centre of outflow being the piateau and moun-
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tains of Scandinavia, whence the ice moved west and north
into the Atlantic, southward over northern Germany, and
eastward over a large part of Russia. Smaller ice-sheets
were formed upon Scotland and Ireland, and these became
confluent with each other and with the Scandinavian ice
which crossed the present bed of the shallow North Sea to
the borders of Great Britain. Glaciers also were far more
extensive than now in the Alps, Pyrenees, Caucasus, and
Himalayas; but no large portion of Asia is known to have
been overspread by ice. A most remarkable feature of the
accumulation of the ice-sheets was their absence from Siberia
and northern Alaska, while so heavily massed in the same
and more southern latitudes of British America, the northern
United States, the British Isles, and north-western Europe.

6 In the southern hemisphere, at about the same time with
the northern glaciation, but whether alternating or contem-
poraneous with it we cannot know, a similar but less exten-
give sheet of land-ice covered Patagonia, and the mountains
and highlands of the middle island of New Zealand bore
immense glaciers far exceeding their still magnificent
remnants of the present day.

7 The Ice age yet lingers upon the Antarctic continent, as
also in Greenland, and to less degree in the St. Elias region
of Alaska and British America, and in Norway. Land-ice
surrounds the south pole to a distance of 12° to 25° from
it, covering, according to Sir Wyville Thomson, about
4.500,000 square miles. Its area is thus slightly greater
than that of the Pleistocene ice-sheet of North America.
Whether the Antarctic ice covered an equal or greater extent
in the Pleistocene period, contemporaneous with the glacia-~
tion of now temperate regions, we have no means of knowing.
Along a portion of its border of perpendicular ice-cliffs, Sir
J. C. Ross sailed 450 miles, finding only one point low
enough to allow the upper surface of the ice to be viewed
from the masthead. There it was a smooth plain of snowy
whiteness, extending as far as the eye could see. That this
ice-plain has a considerable slope from its central portions
toward its boundary is shown by its abundant outflow into
the sea, by which its advancing edge is uplifted and broken
mto multitudes of bergs, many of them tabular, having
broad, nearly flat, tops. As described by Moseley in Notes of
a Naturalist on the ** Challenger,” these bergs give strange
beauty, sublimity and peril to the Antarctic ocean, upon
which they flout away northward until they are melted.
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Many parts of the borders of the land underlying this ice-
sheet are low and almost level, as is known by the flat-
topped and horizontally stratified bergs, but some other
areas are high and mountainous, Due south of New Zealand
the volcanoes Terror and Erebus, between 800 and 900 miles
from the pole, rising respectively about 11,000 and 12,000
feet above the sea, suggest that portions or the'whole of
this circumpolar continent may have been recently raised
from the ocean to form a land surface, which, on account of
its geographic position has become ice-clad. ’

8 What were the causes of the accumulation of the ice-sheets
of the Glacial period? Upon their areas warm or at least
temperate climates had prevailed during long foregoing
geologic ages, and again at the present time they have
mostly mild and temperate conditions. The Pleistocene
continental glaciers of North America, Europe, and Pata-
gonia, have disappeared; and the later and principal part
of their melting was very rapid, as is known by various
features of the contemporaneous glacial and modified drift
deposits and by the beaches and deltas of temporary lakes
that were formed by the barrier of the receding ice-sheets,
Can the conditions and causes be found which first amassed the
thick and vastly extended sheets of land-ice, and whose ces-
sation suddenly permitted the ice to be quickly melted away?
9 T'wo classes of theories have been presented in answer
to- these questions. In one class, which we will first con-
sider, are the explanations of the climate of the lce age
through astronomic or cosmic causes, comprising all changes
in the earth’s astronomic relationship to the heat of space
and of the sun. The second class embraces terrestrial or
geologic causes, as changes of areas of land and sea, of
oceanic currents, and altitudes of continents, while otherwise
the earth’s relations to external sources of heat are supposed
to have been practically as now, or not to have entered as
important factors in the problem.

10 It has been suggested that, as the sun and his planets are
believed to be moving forward together through space, the
Glacial period may mark a portion of the pathway of the
solar system where less beat was supplied from the stars
than along the earlier and later parts of this pathway. To
this suggestion it is sufficient to reply that the researches of
Prof. S. P. Langley, now Secretary of the Smithsonian
Institution, show that at the present time no appreciable
measure of heat comes to us in that way, and that probably
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not so much as one degree of the average temperature of the
earth’s climates was ever, within geologic times, so received
from all other sources besides the sun and the earth’s own
internal heat. Concerning the latter, also, it is well ascer-
tained that during at least the Mesozoic, Tertiary, and Qua-
ternary eras, it has affected the climatic average by no more
than a small fraction of a degree.

11 Others have suggested that the sun’s heat has varied and
that the Ice age was a time of diminished solar radiation.
To this we must answer that during the centuries of written
history, and especially during the past century of critical
investigations in terrestrial and solar physics, no variations
of this kind have been discovered. Such a cause of the
glacial accumulations would have enveloped Alaska and
Siberia with ice-sheets and their drift deposits. The anoma-
lous geographic distribution of the drift forbids this
hypothesis.

12 Among all the theories of the causes of the Glacial
period, the one which has attracted the most atten-
tion, not only of geologists, but also of physicists and
astronomers, was thought out by Dr. James Croll, and pub-
lished in magazine articles, during the years 1864 to 1874,
and is most fully stated in his work entitled, Climate and
T¥me (1875). His answers to criticisms and more full eluci-
dation of some portions of the theory are given in his later
volumes, Discussions on Climate and Cosmology (1885),
and Stellar Evolution and its Relations to Geological Time
(1889).* Dr. Croll's theory, which also has been very ably
advocated by Prof. James Geikie in The (freat fce Age (1874
and 1877), and recently by Sir Robert S. Ball in The Cause of
an Ice Age (1891), attributes the accumulation of ice-sheets to
recurrent astronomic cycles which bring the winters of each
polar hemisphere of the earth alternately into aphelion and
perihelion each 21,000 years during the periods of maximum
eccentricity of the earth’s orbit. Its last period of this kind
was from about 240,000 to 80,000 years ago, allowing room
for seven or eight such cycles and alternations of glacial and
interglacial conditions. The supposed evidence of interglacial
epochs therefore gave to this theory a wide credence ; but the
uniqueness of the Glacial period in the long geologic record,

* A full list of Dr. Croll's scientific papers and works is appended to an
interesting biographical sketch, with portrait, in ZTransactions of the
Edinburgh Geological Society, vol. vi, pp. 171-187, for Feb. 19, 1891.
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and the recent determinations of the geologic brevity of the
time since the ice-sheets disappeared from North America
and Euvope, make it clear, in the opinions even of some
geologists who believe in a duality or plurality of Qnaternary
glacial epochs, that not astronomic but geographic causes
produced the Ice age. From the meteorologist’s standpoint
this astronomic explanation of a formerly glacial climate in
now temperate latitudes has been alternately defended and
denied,” just as geologists have been divided in respect to
its applicability to the history of the Glacial period.

13 Many cminent glacialists, as James Geikie, Wahnschaffe,
Penck, De Geer, Chamberlin, Salisbury, Shaler, McGee,
and others, belicve that the Ice age was complex, having
two, three, or more epochs of glaciation, divided by long
interglacial epochs of mild and temperate climate when the
ice-sheets were entirely or mainly melted away. Professor
(Geikie claims five distinet glacial epochs. as indicated
by fossiliferous beds lying between deposits of till or
unstratified glacial drift, and by other evidences of great
climatic changes. Mr. McGee, in the United States, re-
cognizes at least three glacial epochs. On the other hand,
the reference of all the glacial drift to a single epoch of
glaclaticn, with moderate oscillations of retreat and re-
advance of the ice-border, is thought more probable by
Danra, Hitchcock, and Wright in America, Prestwich aund
Lamplugh in England, Falsan in France, Holst in Sweden,
and Nikitin in  Russia. To myself, though tormerly
accepting two giacial epochs with a long warm interval
between them, the essential continuity of the Ice age seems
now the better provisional hypothesis, to be held with
candour for weighing evidence on either side. The argu-
ments supporting this opinion are well stated by Prof.
G. Frederick Wright in his works on the lce Age in North
America (1889), and Man and the Glocial Ferdod (1892), and
especially in articles in the American Journal of Science for
November, 1892, and March, 1894.

14 In accordance with Dr. Croll's astronomic theory, glacial
periods would be expected to recur with geologic frequency,
whenever the earth’s orbit attained a stage of maximum
eccentricity, during the very long 'l ertiary and Mesozoic eras,

* One of the most adverse criticisms is by the Russian meteorologist
and geographer, Dr. A. Woeikof, in the dm. Jour. of Science, third series,
vol. xxxi, pp. 161-178, March, 1886.

¥
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which together were probably a hundred times as long as
the Quaternary era m which the Ice Age occured.* But
we have no evidence of any Tertiary or Mesozoic period
of general glaciation In circumpolar and temperate regions,
although high mountain groups or ranges are known to
have had local glaciers. Not until we go back to the
Permian period, closing the Paleozoic era, are numerous
and widely distributed proofs of very ancient glaciation
encountered. Boulder-bearing depostts, sometimes closely
resembling till and including striated stones, while the
underlying rock also occasionally bears glacial grooves and
stiiee, are found in the Carboniferous or more frequently
the Permian series in Britain, France and Germany,t Natal,f
India.§ and south-eastern Australia)] In Natal the striated
glacier floor is in latitude 30° south, and in India only 20°
north of the equator. During all the earth’s history previous
to the Ice age, which constitutes its latest completed
chapter, no other such distinct evidences of general or inter-
rupted and alternating glaciation have been found; and
just then, in close relationship with extensive and repeated
oscillations of the land, and with widely distant glacial
deposits and striation, we find a most remarkable epoch of
mountain-building, surpassing any other time between the
close of the Archean era and the Quaternary.

15 Alfred Russel Wallace therefore concludes that eccentri-
city of the earth’s orbit, though tending to produce a glacial
period, is insuflicient without the concurrence of high uplifts
of the areas glaciated.Y He thinks that the time of increased

* Climate and Time, chap. xix, with plate iv, representing the variations
in the eccentricity of the earth’s orbit for three million years before a.p.
1800, and one million years after it. Compare Am. Jowr. Sei., III,
vol. xx, pp. 105-111, with plate, Aug., 1880.

t Climate and Time, chap. xviii ; Wailace’s Inland Life, chap. ix.

1 @Quarterly Journal of the Geological Society, vol. xxvi, 1870, pp.
514-517 ; vol. xxvii, 1871, pp. 57-60.

§ Manual of the Geology of India, part 1, pp. xxxv-xxxViii, 102, 109-112,
229.

| Quart. Journ. Geol. Soc., vol. xliii, 1887, pp. 190-196. Die carbone
Euszeit, by Dr. W. Waagen, in Jakrbuch d. k. k. geol. Reichsanstalt, Vienna,
1888, vol. xxxvii, part 2, pp. 143-192 (reviewed in the Am. Geologist,
vol. ii, pp. 336-340, Nov., 1888). Carboniferous Glaciation in the Southern
and Eastern Hemispheres, with some notes on the Glossopteris Flora, by C.
D. White, dm. Geologist, vol.. iii, pp. 299-330, May, 1889, very fully
discusses the evidences of this exceedingly ancient Ice Age, with citations
of its literature for Africa, India, and Australia.

T Island Life, chaps. viii, ix, and xxiv,
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eccentricity 240,000 to 80,000 years ago was coincident with
great altitude of porth-western Europe, North America,
and Patagonia, which consequently became covered by ice-
sheets; but that such previous times of eccentricity, not
being favoured by geographic conditions, were not attended
by glaciation. The recentness of the Ice age, however,
seems to demonstrate that eccenfna’ry wag not its primary
-cause, and to bring donbt that it has exerted any determining
influence in producing unusual severity of cold either during
the Pleistocene or any former period.

16 In various localities we are able to measure the present
rate of erosion of gorges below watertalls,and the length of the
postglacial gorge divided by the rate of recession of the falls
gives approximately the time since the Ice age. Such
measurements of the gorge and Falls of St. Anthony by
Prof. N. H. Winchell show the length of the Postglacial or
Recent period to have been about 8,00 years; and from the
surveys of Niagara Falls, Mr. G. K. Gilbert believes it to have -
been 7,000 years, more or less. From the rates of wave-
cutting along the sides of Lake Michigan and the consequent
accumulation of sand around the south end of the lake, Dr.
E. Andrews estimates that the land there became uncovered
from its ice-sheet not more than 7,500 years ago. Prof. G.
Frederick Wright obtains a similar result from the rate of
filling of kettle-holes among the gravel knolls and ridges
called kames and eskers, and likewise from the erosion of
valleys by streams tributary to Lake Erie; and Prof. Ben.
K. Emerson, from the rate of deposition of modified drift
in the Connecticut valley at Northampton, Mass., thinks
that the time since the Glacial period cannot exceed 10,000
years. An equally small estimate is also indicated by the
studies of Gilbert and Russell for the time since the last
great rise of the Quaternary lakes Bonneville and Lahontan,
lying in Utah and Nevada, within the and Great Basin of
interior drainage, which are believed to have been contem-
poraneous with the great extension of ice-sheets upon the
northern part of the North American continent.

17 Prof. James Geikie maintaing that the use of paleolithie
implements had ceased, and that early man in Europe madec
neolithic (polished) implements, before the recession of the
ice-sheet from Scotland, Denmark, and the Scandinavian
peninsnla; and Prestwich suggests that the dawn of civiliza-
tion in Egypt, China, and India, may have been coeval with
the glaciation of north-western Europe. In Wales and

P2
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Yorkshire the amount of denudation of limestone rocks on
which drift boulders lie has been regarded by Mr. D. Mackin-
tosh as proof that a period of not more than 6,000 years has
elapsed since the boulders were left in their positions. The
vertical extent of this denudation, averaging about six
inches, 1s nearly the same with that observed in the south-
west part of the Province of Quebec by Sir William Logan
and Dr. Robert Bell, where veins of quartz marked with
glacial strie stand out to various heights not exceeding
one foot above the weathered surface of the enclosing lime-
stone.*

18 From this wide range of concurrent but independent
testimonies, we may accept it as practically demonstrated that
the ice-sheets disappeared only 6,000 to 10,000 years ago.
It is therefore manifestly impossible to ascribe their exis-
tence to astronomic causes which ceased 80,000 years ago,
as is done by Croll’s theory. Iustead, I now believe, with
Prestwich,t that the whole duration of the Ice age, probably
20,000 to 30 000 years, more or less, was not only terminated
but begun after the end of the last pericd of maximum
eccentricity of the earth’s revolution around the sun.

19 Another astronomic theory, which assigns a date and
duration of the Glacial period from about 24,000 to 6,000
years ago, agreeing nearly with the estimate by Prestwich,
has been brought forward by Major-General A. W. Drayson,
who first published it in the Quarterly Journal of the Geological
Society for 1871, and later in successive books, of which the
earliest is On the Cause, Date, and Duration of the Last Glacial
Lpoch of Geology, and the probable Antiquity of Man, with an
Investigation and Description of a New Movementof the Eart)
(1873), and the latest, U'ntrodden Ground in Astronomy and
Geology (1890).1 This theory asserts that the earth’s axis

* For more ample statements of many of these evidences of the recency
of the Glacial period, see the following' papers in this Journal of the
Transactions of 1he Vietoria Institute: The Lapse of Time since the Glacial
Epoch determined by the date «f the Polished Stone Age, by J. C. Southall,
vol. xiii, 1880, pp. 109-132 ; and On the Hecency of the Ciose of the Qlacidl
Lerivd wn England and Wales, as shown by the limited depth of Pos glacial
Stream Channels, the small Extent of Denudation of Limestone Rocgs, and
the jresh aspect of Moraines, by D. Mackintosh, vol. xix, 1885, pp. 73-92.

+ Geology, vol. ii, 1888, p. 534.

t In the Journal of the Transactions of the Victoria Institute, vol. xxvi,
1893, pp. 259, 260, Major-General Drayson concisely states his theory in
a jetter commenting on Prof. Jaines Geikie’s paper.
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during a cyele of about 31,000 years varies 12° in its inclina-
tion to the plane of the ecliptic or path of the earth around
the sun. In this long cycle the axis and poles of the earth
are thought to describe a circle in the heavens with its
centre 6° from the pole of the ecliptic. At present the
obliquity of the ecliptic or angle between its plane and that
of the eartl’s equator is about 221° which therefore is the
distance ot'the arctic and antarctic circles from the poles; and
this, according to General Drayson’s computations, is nearly
their minimum distance. He claims that this obliquity of
the ecliptic, which gives the distance of the arctic circles
from the poles and of the tropics from the equator, about
5,000 years ago was some 2° more than now; that 7,500
vears ago it was increased 64° more than at present ; that
its maximum, nearly 12° more than at present, was about
13,500 B.C.; and that the beginning of this latest cycle of
variation in the widths of the intertropical and polar zones
was about 31,000 years ago. During the middle portion of
the cycle, General Drayson aflirms that the Arctic circle
reached approximately to 54° north latitude, and that the
resulting climatic changes caused the Ice age.

20 It is true that the obliquity of the ecliptic varies slightly
and is at present decreasing about an eightieth part of a
degree in a hundred years. Sir John Herschel computed,
however, that its limit of variation during the last 100,000
years has not exceeded 1° 21’ from 1its mean, although for a
longer time in the past, as millions of years, it may range
three or four degrees on each side of the mean. The
portion of the present cycle of variation which is used as
the basis of tlus’ theory seems insuffident to establish its
conclusion of a wide range of obliquity ; but, even if this
were true, the same arguments forbid its application to
account for the Glacial period as are urged by Gilbert, Cham-
berlin, and Le Coute, m their dissent from Croll’s theory.*
These objections consist in the absence of evidence of
glaciation during the long history of the earth previous to-
the Ice age, excepting near the end of Paleozoic time, and
the unsymmetric geographic areasof the ice-sheets, northern
Asia and Alaska having not been ice-enveloped. Accord-
ing to General Drayson’s astronomic conditions capable of
producing an ice age have recurred every 31,000 years; but
geologists have recognized no other time of glaciation of

* See Wright’s Ice Age in North America, pp. 439, 440.
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large areas besides the Quaternary and Paleozoic ice ages,
which were divided probably by ten or fifteen million
years,

21 The only remaining theory dependent on the earth’s astro-
nomic relationship which we need to examine is the suggestion
~first made in 1866 by Sir John Evans,* that, while the
earth’s axis probably remained unchanged in its direction,
a comparatively thin crust of the earth may have gradually
slipped as a whole upon the much larger nucleal mass so that
the locations of the poles upon the crust have been changed,
and that the Glacial period may have been due to such a
slipping or transfer by which the regions that became ice-
covered were brought very near to the poles. The same or
a very similar view has been recently advocated by Dr.
Fridtjof Nansen, who writes : ¢ The easiest method of explain-
ing a glacial epoch, as well as the occurrence of warmer
climates in one latitude or another, is to imagine a slight
change in the geographical position of the earth’s axis. If,
for instance, we could move the North Pole down to some
point near the west coast of Greenland between 60° and 65°
N.L., we could, no doubt, produce a glacial period both in
Europe and America.”t

22 Very small changes of latitude which had been detected
at astronomical observatories in England, Germany, Russia,
and the United States, seemed to give some foundation for
this theory, which in 1891 was regarded by a few American
glacialists as worthy of attention and of special investiga-
tion by astronomers, with temporary establishment of new
observatories for this purpose on a longitude about 18v°
from Greenwich or from Washington. During the year
1892, however, the brilliant discoveries by Dr. 8. C. Chandler;
of the periods and amounts of the observed variations of
latitude, showing them to be in two cycles respectively of
twelve and fourteen months, with no appreciable secular
change, forbid reliance on this condition as a cause, or even
as an element among the causes, of the Ice age. This
theory is now entirely out of the field. Sir Robert S. Ball,
after reviewing Dr. Chandler’s investigations, estimates that

* On a possible Geological Cause of Changes in the Position of the Axis
of th: Eartk’s Crust, Proceedings of the Royal Society of London, vol. xv,
pp. 46-54, Feb. 28, 1866.

t The First Crossing of Greenland (1890), vol. ii, p. 4564.

I dstrornomical Journal {Boston, Mass.), vol. xii, pp. 57-62, 65-72, and
97-101, Aug. 4 and 23, and Nov. 4, 1892,



WARREN UPHAM, ESQ., ON CAUSES OF THE ICE AGE. 213

the place of the pole since the Glacial period, and from
even earlier geologic times, has been without greater
changes of position than would lie inside the area of a block
or square enclosed by the intersecting streets of a city.*

23 We come now to the wholly terrestrial or geologic theory
of the causes of the Ice age, which, in terms varying with
increasing knowledge, has been successively advocated by
Lyell, Dana, Le Conte, Wright, and others, including the
present writer. This theory is called by Professor James
Geikie the “ earth-movement hypothesis,” and is adversely
criticized by him in a paper which forms, with its accom-
panying discussion, pages 221-264 in vol. xxvi (1893) of the
Journal of the Transactions of the Victoria Institute. Accord-
ing to this explanation, the accumulation of the ice-sheets
was due to uplifts of the land as extensive high plateans
receiving snowfall thronghout the year.

24 Geology is indebted to Gilbert in his U.S. Geological
Survey monograph, Lake Bonneville, for the terms epeirogeny
and epeirogenic (continent-producing), to designate the broad
moveiments of uplift and subsidence which affect the whole
or large portions of continental areas or of the oceanic basins.
This view, accounting for glaciation by high altitude, may
therefore be very properly named the epeirogenic theory.

25 In the first edition of the Principles of Geology (1830),
Lyell pointed out the intimate dependence of climate upon
the distribution of areas of land and water and upon the
altitude of the land. In 1855 Dana, reasoning from the
prevalence of fjords in all glaciated regions and showing
that these are valleys eroded by streams during a formerly
greater elevation of the land previous to glaciation, and
from the marine beds of the St. Lawrence valley and basin
of Lake Champlain belonging to the time immediately
following the glaciation, announced thut the formation of
the drift in North America was attended by three great con-
tinental movements: the first upward, during which the
ice-sheet was accumulated on the land ; the second down-
ward, when the ice-sheet was melted away ; and the third,
within recent time, a re-elevation, bringing the land to its
present height.} But with the moderate depth of the
fjords aud submarine valleys then known, the amount ot

* Fortnightly Review, new series, vol. liv, pp. 171-183, Aug., 1893,
t Proc. Am. Assoc. for Adv. of Science, vol. ix, for 1855, pp. 28, 29 ; Am.
Jour. of Science, II, vol. xxii, pp. 328, 329, Nov. 1856.
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preglacial elevation which could be thus affirmed was
evidently too little to be an adequate cause for the
cold and snowy climate producing the ice-sheet. The
belief that this uplift was 3000 feet or more, giving
sufficiently cool climate, as Professor T. G. Bonney hag
shown, to cause the ice accumulation, has been only reached
within the past few years through the discovery ky sound-
ings of the U.S. Coast Survey, that on both the Atlantic
and Pacific coasts of the United States submarine valleys
evidently eroded in late Tertiary and Quaternary time reach
to profound depths, 2,000 to 3,000 feet below the present sca
level.

26 Professor J. W. Spencer has very impressively reviewel
the evidences of the formerly lhigher altitude of ‘the Norti
American continent, immediately before the Ice age.*
Though he has not proceeded to interpret these observa-
tions asrevealing in continental elevation the probable cause
of the colder cimate and accumulation of ice-sheets during
the Glacial period, I believe that this is a legitimate con-
clusion, and that it strongly reinforces the arguments long
ago advanced by Lyell and Dana and receutly emphasized
anew by Wallace. The submurine border of the continental
plateau of North America to depths of more than 3,000 feet
1s cut by valleys or chaunels, which if raised above the sea
level would be fjords or cafions. These can be no other
than river-courses eroded while the land stood much higher
than now; and its subsidence evidently took place in a late
geologic epoch. else the channels would have become filled
w.th sediments.

27 According to the Coast Survey charts, asnoted by Spencer,
the bottom of a submerged valley just outside the delta of
the Mississippi is found by soundings at the depth of 3,000
feet. This valley is a few miles wide and is bounded by a
plain of the sea bed from 900 to 1,200 feet above its floor.
It thus appears that the conntry north of the Gulf of Mexico
has been raised for a short time to a height of not less than
3,000 feet. .

28 The continuation of the Hudson river valley has been
traced L'y detailed hydrographic surveys to the edge of the

* Bulletin of the Geological Society of America, vol. 1, 1890, pp. 65-70,
with map of the preglacial Laurentian river; vol. v, 1893-94, pp. 19-22,
with map of submarine contour in the West Indies regiou. - The first of
these papers was also in the Geol. Mugaz.ne, 111, vol. vii, 1890, pp. 203-212.
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steep continental slope at a distance of about 105 miles from
Sandy Hook. Its outermost twenty-five miles are a sub-
marine fjord three miles wide and from 900 to 2,250 feet in
vertical depth measured from the crests of its banks, which
with the adjoining flat area decline from 300 to 600 feet
below the present sea level. The deepest sounding in this
tjord is 2,844 feet.*

29 An unfinished survey by soundings off the mouth of Dela~
ware Bay finds a similar valley submerged nearly 1,200 feet,
but not yet traced to the margin of the continental
plateau. .

30 Again, the United States Coast Survey and British
Admiralty Charts, as Spencer states, record submerged
fjord outlets from the Gulf of Maine, the Gulf of St.
Lawrence, and Hudson Bay, respectively 2,664 feet, 3,666
feet, and 2,040 feet below sca level.,  The bed of the old
Laurentian river from the outer boundary of the Fishing
Banks to the mouth of the Saguenay, a distance of more
than 800 miles, is reached by soundings 1,878 to 1,104 feet
in depth. Advancing inland, the sublime Saguenay fjord
along an extent of about fifty miles ranges from 300 to 840
feet . depth below the sea level, while in some places its
bordering cliffs, one to one and a half miles apart, rise
abruptly 1,500 feet above the water.t

31 Greenlaud is divided from the contiguous North American
coptinent and archipelago by a great valley of erosion,
which is estimated from soundings and tidal records to have
a mean depth of 2,510 feet below sea level for 680 milcs
through Davis Strait; 2,695 fect for 770 miles next north-
ward through Baffin Bay; and 1,663 feet for the next &5
miles north through Smith Strait.}

32 Onthe Pacific coast of the United States Professor Joseph
Le Conte has shown that the islands south of Santa Barbara
and Los Angeles, now separated from the mainland and
from each other by channels twenty to thirty miles wide
and 600 to 1,000 feet deep, were still a part of the mainland

. * A. Lindenkohl, Report of U.S. Coast and Geodetic Survey for 1884,
pp. 435-8 ; Am. Jour. Sev., iil, vol. xxix, pp. 475-480, June, 1885. James
D. Dana, dm. Jour. Seci, iii, vol. xl, pp. 425-437. Dec. 1890, with au
excéllent map of the Hudson submarine valley and fjord.

t+ J. W. Dawson, Notes on the Post-Pliocene Geology of Canada, 1872,
p- 41 ; The Canadian lce Age, 1893, pp. 7T1-74.

I Smithsonian Contributions to Knowledge, vol. xv, pp. 163, 164,
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during the late Pliocene and early Quaternary periods.* In
northern California, Professor George Davidson, of the
United States Coast Survey, reports three submarine valleys
about twenty-five, twelve, and six miles south of Cape
Mendocino, sinking respectively to 2,400, 3,120, and 2,700
feet below the sea level, where they cross the 100 fathom
line of the marginal plateau.t Jf the land there were to rise
1,000 feet, these valleys would be fjords with sides towering
high above the water, but still descending beneath it to
great depths.

33 Farther to the north, Puget Soundand the series of sheltered
channels and sounds through which the steamboat passage 1s
made to Glacier Bay, Alaska, are submerged valleys of erosion,
now filled by the sea but separated from the open ocean by
thousands of islands, the continuation of the Coast Range of
- mountains., From the depths of the channels and fjords Dr.
G. M. Dawson concludes that this area had a preglacial
elevation at least about 900 feet above the present sea level,
during part or the whole of the Pliocene period.}

34 Le Conte has correlated the great epeirogenic uplifts of
North America, known by these deeply submerged valleys on
both the eastern and western coasts, with the latest time of
orogenic disturbance by faulting and upheaval of the Sierra
Nevada and Coast Range in California, during the closing
stage of the Tertiary and the early part of the Quaternary
era, culminating in the Glacial period.§ In the Mississippi
basin, from the evidence of river currents much stronger than
now, transporting Archean pebbles from near the sources of
the Mississippi to the shore of the Gulf of Mexico, Prof. E. W,
Hilgard thinks that the preglacial uplift, inaugurating the Ice
age, was 4,000 or 5,000 feet more in the central part of the
continent than at this river’s mouth,|

35 Although the adequacy of the preglacial epeirogenic
elevation of this continent to produce its Pleistocene ice-sheet
was tardily recognized. it was distinctly claimed by Dana in
1570 that the Champlain subsidence of the land beneath its
ice-load, supposing it to have been previously at a high

* Bulletin of the California Academy of Sciences, vol. ii, 1887, pp.
515-520.

t 1odd., vol. ii, pp. 265-268.

1 Canadian Naturalist, new series, vol, viii, pp. 241-248, April, 1877.

§ Bulletin Geol. Soc. of America, vol. ii, 1891, pp. 323-330 ; Elements
of Geology, third edition, 1891, pp. 562-569, 589.

|| Am. Jour. of Science, ITI, vol. xliii, pp. 389-402, May, 1892,
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altitude, must have brought climatic conditions under which
the ice would very rapidly disappear. The depression would
be like coming from Greenland to southern Canada and New
England. In Prof. Dana’s words: “ Such an extended change
of climate over the glacier area was equivalent in effect to a
transfer from a cold icy region to that of a temperate climate
and melting sun. The melting would therefore have gone
forward over vast surfaces at once, wide in latitude as well as
longitude.”*

36 Such explanations as these accounting for the gradual
accumulation and comparatively rapid dissolution of the North
American ice-sheet are also found to be applicable to the ice-
sheets of other regions. The fjords of the northern portions
of the British Isles and of Scandinavia show that the drift-
bearing north-western part of Europe stood in preglacial
time 1,000 to 4,000 feet higher than now, while on the other
hand late glacial marine beds and strand lines of sea erosion
testify that when the ice disappeared the land on which it had
lain was depressed 100 to 600 teet below its present height, or
nearly to the same amount as the Champlain depression in
North America. Mr. T. F. Jamieson appears to have been
the first in Great Britain or Europe to attribute the ice
accumulation to altitude of the land, and to hold the view,
which I receive from him, that the submergence of glaciated
lands when they were loaded with ice has been caused
directly by this load pressing down the earth’s crust upon its
fused interior, and that the subsequent re-elevation was a
liydrostatic uplifting of the crust by underflow of the inner
mass when the ice was melted away.t Just the same
evidences of abundant and deep fjords and of marine beds
overlying the glacial drift to heights of several hundred feet
above the sea are found in Patagonia, as described by Darwin
and Agassiz. Un these three continental areas, the widely
separated chief drift-bearing regions of the earth are found
to have experienced in connection with their glaciation in
each case three great epeirogenic movements of similar

* Trans. Conn. Acad. of Arts and Sciences, vol. ii, 1870, p. 67. Compare
the Am. Jour. of Science, 111, vol. x, pp. 168-183, Sept., 1875.

T Quart. Jour. Geol. Soc.; vol. xviii, 1862, p. 180 ; vol. xxi, 1865, p. 178,
Later discussions of this subject by Mr. Jamieson are in the Geological
Magazine, 11, vol. ix, pp. 400-407 and 457-466, Sept. and Oct., 1882;
I11, vol. iv, pp. 344-348, Aug. 1887 ; and III, vol. viii, pp. 387-392. Sept.,
1891,
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character and sequence, first, a comparatively long continued
uplift, which in its culinination appears to have given a high
plateau climate with abundant snowfall forming an ice sheet,
whose duration extended until the land sank somewhat lower
than now, leading to amelioration of the climate and the
departure of the ice, followed by re-elevation to the present
level. The coincidence of these great earth movements with
glaciation naturally leads to the conviction that they were the
direct and sufficient cause of the ice-sheets and of their
disappearance ; and this conclusion is confirmed by the
insufficiency and failure of the other theories which have been
advanced to account for the Glacial period.

37 The epeirogenic movements of the countries which became
glaciated were only a portion of wide-spread oscillations of
continental areas during the closing part of Tertiary time and
the ensuing much shorter Quaternary era. Not only was
" north-western Europe uplifted thousands of feet, but probably
all the western side of Europe and Africa shared in this move-
ment, of which we have the most convincing proof in the
submerged channel of the Congo, about four hundred miles
south of the equator. From soundings for the selection of a
route for a submarine cable to connect commercial stations
on the African coast, Mr. J. Y. Buchanan* found this channel
to extend eighty miles into the occan to a depth of more than
6,000 feet. "The last twenty miles of the Congo have a depth
from 900 to 1,450 feet. At the mouth of the river its width
is three miles, and its depth 2,000 feet. Thirty-tive miles off
shore the width of the submerged channel or cafion is six
miles, with a depth of about 8,450 feet, its bottom being
nearly 3,000 feet below the sea bed on each side. Fifty miles
from the mouth of the river the sounding to the submarine
continental slope is nearly 3,000 feet, while the bottom of the
old chaunel lies at 6,000 teet. 'L his very remarkable continuna-
tion of the Congo valley far beneath the sea level is like those
of the Hudson and St. Lawrence rivers, and like the sub-
merged valleys on the coast of California; but the Congo
reaches to a greater depth than those ot North America, and
even exceeds the Sogne fjord, the longest and deepest in
Norway, which has a maximum sounding of 4,050 feet.
Another deep submarine valley, called the © Bottomless Pit,”
having soundings of 2,700 feet, is described by Buchanan on
the African coast 350 miles north of the equator, and he states

¥ Scottish Geogrdp/n'cal Magazine, vol. iii, 1887, pp. 217-238.
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that a similar valley exists in the southern part of the Bay of
Biscay. These observations show that within very late
geologic time, probably almost the entire Atlantic side of the
eastern continent has been greatly uplifted, attaining as high
an altitude as that which A. C. Ramsay and James Geikie
conjectured as a possible cause of the frost-riven limestone-
agglomerates of Gibraltar.®

33 Likewise the tropical portions of the western continent, the
West Indies, and the smaller islands of the Caribbean region,
appear to have shared the epeirogenic disturbances which
were associated with the glaciation of the northern and
southern parts of this continent, as is well brought out by the
recent studies and discussions of the geology of Barbados
island by A. J. Jukes-Browne and J. B. Harrison,t and by
the close relationship of the Pacific and West Indian deep sea
faunas on the opposite sides of the Isthmus of Panama, made
known through dredging by Alexander Agassizi This
testimony, indeed, with that of Darwin, L. and A. Agassiz,
and others, of very recent, extensive, and deep subsidence of
the western coast of South America, appavently however
continuing for no long time, lends much probability to the
supposition that the low Panama Isthmus was somewhat
deeply submerged for a geologically short period contempor-
aneous with epeirogenic uplifts of the circumpolar parts of
this continent both at the north and south, whereby the effects
of great altitude in covering the northern and southern high
arcas with ice-sheets were augmented by the passage of much
of the Gulf Stream into the Pacitic Ocean.

3y The end of the Tertiary era and the subsequent Glacial
period have been exceptionally characterized by many great
oscillations of continental and insular land areas. Where
movements of land elevation have taken place in high
latitudes, either north or soutlh, which received abundaut
precipitation of moisture, ice-sheets were formed; and the
weight of these ice-sheets seems to have been a chief cause,
and often probably the only cause, of the subsidence of these
lands and the disappearance of their ice. :
40 In an appendix of Wright's Ice Age in North America, 1
have shown that, between epochs of widely extended

* Quart. Journ. Geol. Soc., vol. xxxiv, 1878, pp. 505-541.

+ Quart. Journ. Geol. Soc., vol. xlvii, 1891, pp. 197-250.

i Bulletin, Mus. Comp. Zool., at Harvard College, vol. xx1, pp. 185-200,
June, 1891, :
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mountain-building by plication, the diminution of the earth’s
mass produces epeirogenic distortion of the crust, by the
elevation of certain large areas and the depression of others,
with resulting inequalities of pressure upon different portions
of the interior, and that these effects have been greatest
immediately before relief has been given by the formation of
folded mountain ranges. There have been two epochs pre-
eminently distinguished by extensive mountain-plication, one
occurring at the close of the Paleozoic era, and another
progressing through the Tertiary and culminating in the
Quaternary era, introducing the Ice age. During the last,
besides plication of the Coast range, of the Alps, and the
Himalayas, a very extraordinary development of tilted moun-
tain ranges, and outpouring of lavas on an almost unprece-
dented scale, have taken place in the Great Basin and the
region crossed by the Snake and Columbia rivers. With the
culminations of both of these great epochs of mountain-
building, so widely separated by the Mesozoic and Tertiar
eras, glaciation has been remarkably associated, and indeed
the ice accumulation appears to have been caused by the
epeirogenic and orogenic uplifts of continental plateaus and
mountain ranges. Since the disturbances, with glaciation,
closing Paleozoic time, the same combination of events has
not recurred until the Quaternary era, which is not only
exceptional in its accumulation of ice-sheets, but also in its
numerous and widely extended movements of elevation and
subsidence, and its mountain-building and renewed upheavals
of formerly base-levelled mountain belts. The earth’s sur-
face is probably now made more varied, beautiful, and grand,
by the existence of many lofty mountain ranges, than has
been its average condition during the past long eras. 'This
explanation appears to me entirely consistent with Dana’s
teaching that the great continental and vceanic areas have
been mainly permanent from very early geologic times. We
may also, I think, be encouraged to the hope and belief that
a long time will probably pass before the recurrence of epeiro-
genic conditions producing extensive glaciation. As the
rainbow is a promise of recurring fruitful seasons, we see no
reason for expecting the return of an Ice age desolating the
present most populous and prosperous parts of the world. It
may be as far hence to its return, if it shall ever come again,
as the ten or fifteen million years since the Coal period and
the Permian lce age.

41 T'wo formidable objections to this view that the accumu-
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lation of the Pleistocene ice-sheets was preceded and caused
by great epeirogenic elevation deserve careful attention.
The first consists in an approximate identity of level with
that of to-day having been held by many drift-bearing areas
at a time very shortly preceding their glaciation. This is
clearly known to have been true of Great Britain and of
New England. Near Boston, Mass., for example, my obser-
vations of fragments of marine shells in the till of drumlins
in or adjoining the harbour prove for that tract a preglacial
height closely the same as now at so late a time that the
molluscan fauna, of which we have a considerable representa-
tion, comprised only species now living. In respect to this
obJectlon it must be acknowledged that the preglacial high
elevation which I think these areas experienced was geo-
logically very short. With the steep gradients of the
Hudson, of the streams which formed the now submerged
channels on the Californian coast, and of the Congo, these
rivers, if allowed a long time for erosion, must have formed
even longer and broader valleys than the still very impres-
sive troughs which are now found on these submarine
continental slopes. But the duration of the epeirogenic
uplift of these areas on the border of the glaciation for the
Hudson, be) ond it for the Californian rivers, and near the
equator in western Africa, can scarcely be compared in its
brevity with the prolonged high altitude held during late
Tertiary and early Quaternary time by the Scandinavian
peninsula and by all the northern coasts of North America
from Maine and Puget Sound to the great Arctic Archipelago
and Greenland. The abundant long and branching fjords
of these northern regions, and the wide and deep channels
dividing the many large and small islands north of this
continent attest a very long time of preglacial high elevation
there. At the time of culmination of the long continued
and slowly increasing uplifts at the north, they seem to have

extended during a short epoch far to the south, coincident
with the formation of ice-sheets in high ld,tl’rudes But
when these lands became depressed and the ice burden .of
the glaciated countries was removed, they in some instances,
as in Great Britain and New KEngland, returned very nearly
to their original levels, beautifully illustrating the natural
condition of equilibrium of the earth’s crust, which Dutton
has named ¢sostasy, that when not sub]ected to special and
exceptional stresses it acts as if foating on a hedv1e1 plastic
and mobile interior.
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42 Somewhat analogous with the foregoing is the second of
these objections, namely, the fully proved low altitude of
the glaciated lands when the 1ce-sheets attained their
maximum extent and during the diversified and fluctuating
history of their recession. It must be recognized, however,
that we have in the complex series of drift deposits left for
our examination only a representation of the later and
closing phase of the lce age, while the land was low or
near its present level. In North America the comparatively
much longer early phase of high aititude leading to the ac-
cumulation and slow extension of the ice=sheets in not clearly
represented by the drift and numerous moraines of the
glacial retreat or of the extreme Iimit of glaciation, but by
the earlier fluvial Lafayette formation. in which, according
to Hilgard, coarse gravel from the Archean areas near the
head of the Mississippi was carried down by that stream
quite to the shores of the Gulf of Mexico.

43 The wane and departure of both the North American and
European ice-sheets have been marked by many stages of
halt and oscillation, whereby the. flora, including forest
trees, and less frequently traces of the fauna, of the tem-
perate areas adjoining the melting and mainly receding ice
were covered by its drift at the times of temporary re-
advance of the ice-border. No better illustration of condi-
tions favourable for the burial of forest beds in the drift can
be imagined than those of the Malaspina glacier or ice-
shect, between Mount St. Elias and the ocean, explored by
Russell in 1890 and 1891, and found to be covered on its
attenuated border with drift which supports luxuriant
growing forests. Let a century or exceptional snowfall
cause a thickening and re-advauce of that ice sheet, and
s -ctions of its drift exposed after the glacial recession wiil
show a thick forest bed of chiefly or wholly temperate
species. Such re-advances of the contineutal ice-sheets,
interrupting their retreat, are known by well marked
recessional moraines both in North America and Europe.
Near the drift boundary in the Mississippi basin some of
these glacial fluctuations have involved long stages of time,
measured by years or centuries, with important though minor
changes in altitude, as shown by the excellent analytic
studies of Chamberlin, Salisbury, and lLeverett; but farther
nortii, as in the large regicn of the glacial Lake Agass'z, the
withdrawal of the ice-sheet and tormation of successive
moraines marking slight halts and re-advances due to secular



WARREN UPHAM, ESQ., ON CAUSES OF THE ICE AGE., 223

changes in temperature, humidity, and snowfall, were de-
monstrably very rapid, the whole duration of this glacial
lake being probably only about 1,000 years.* The vicissi-
tudes of the general glacial retreat seem to me to have been
due thus chiefly to variations of snowfall, some long terms
of years bhaving much snow and prevailingly cool tem-
perature, therefore allowing considerable glacial re-advance,
while for the greater part other series of years favoured
rapid melting and retreat.

44 Under this view we may, I think, account for all the ob-
servations which have been held in America and Europe as
proofs of interglacial epochs, without assuming that there
was either any far re-advance of the ice-border or any
epeirogenic movements attending the glacial retreat of such
magnitude as to induce the fluctuations of which the forest
beds and marginal moraines bear witness, The Ice age
seems to me to have been essentially continuous and single,
with important fluctuations, but not of epochal significance,
both during its advance and decline.

The Presivent (Sir G. G. Sroxes, Bart., D.Se., F.R.S.).—I will
ask you to return your thanks both to the author of this paper,
and also to Professor Hull for so ably reading it. (Applause.) I
now invite remarks on the subject, which presents considerable
difficulty.

Professor E. Huir, LL.D., F.R.S,, F.G.S.—I think this is one
of the most interesting and valuable contributions, to account for
the production of the Ice Age of the Quaternary Period, that we
have had for a long time,

There is a great freshness about it—a quality which applies to
many of the American papers. Fortunately America has produced

* Geol. and Nat. Hist. Survey of Canada, Annual Report, new series,
vol. iv, for 1888-89, p. 51 E.
Q
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a grand array of geologists who have been quite equal to dealing
with the magnificent phenomena with which that great continent
abounds, and we in Europe—in the old country—are now deriving
the benefit of these new ideas coming across the Atlantic to us,
and getting us a little out of the rut into which we were falling.
The two principal points that the author deals with in the
paper are, I think, briefly these. The first is as regards the
length of time—so many thousands of years—which was necessary
to bring into existence the great Ice Age, and to ses it to its close;
and the second is the question, on what phenomena are we to base
our conclusions as regards the origin of that great Ice Age. You
will have seen from the paper that there are two extreme views as
regards the length of period—the one astronomical, of which Dr.
Croll may be considered the author, and the other geological, of
which I think I may say Lyell, followed by Dana, Le Conte and
equally by the author of the paper, are the exponents. You have
seen that the differences in periodic lengths are enormouns between
these two extremes; and if I might be allowed, as an old geologist
myself, to some extent to give my own view, I might say I entirely
concur with the author of this paper as regards the length of time.
I have visited, explored, and described glacial phenomena over
a very large portion of the British Isles, and it is impossible, I
think, to observe the freshness of the glacial strize and terraces,
and the polishing of the rock surfaces, without coming to the
conclusion that the geological epoch is, comparatively speaking,
exceedingly recent. Just consider for a moment ;—the phenomena
that have been left by the old glaciers of the British Islands have
not yet entirely disappeared, nor have those of the former enormous
glaciers of the Alps and other ranges. They consist of boulders
and moraines on the one hand, and polishing of the rock surfaces
on the other ; and it seems to me unquestionable that if the period
since the disappearance of glaciers were of the enormous length
held by Dr. Croll and his followers Professor James Geikie and
others, that the whole of these evidences of the glacial period would
have entirely disappeared. The streams, torrents, and atmospheric
agents would have swept away these accumulations, and also have
completely obliterated the beautiful striations which we find on
the rock surfaces. In some districts, in fact, you have only to
take the sod off, lift it off carefully, and there you find the surface
beantifully glaciated; and if the period had been of such vast
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duration since these ice sheets disappeared, it is impossible to
suppose that those surfaces would have remained in all their fresh-
ness down to the present day.

Then as to the cause of the glaciers, I thmk it is exceedingly
interesting to observe that Lyell’s view—which had been partially,
at any rate, eclipsed by the more attractive, and probably less
understood, views of Croll (because they are entirely astronomical ) —
is now again rising to the surface, and that fresh evidences have
been brought to light by the deep sea dredgings. This is, I think,
a most valuable part of Mr. Upham’s paper. He has accumulated
and brought into this contribution to our Society a large number of
instances where the valleys and fjords which dissect the various
mountainous ranges of Europe, Asia, and even Africa can be
tracked out under the ocean for a great distance; and, as I
explained when reading the paper, no channel of this kind could be
cut under the ocean. Aslong as the land is under the ocean it is
preserved from erosion or denudation of that kind. Channels
running out into deep water must have been cut when the area
was elevated out of the ocean. This subject has been more
recently investigated by Professor Spencer in his papers on *“ The
Reconstruetion of the Antillean Continent.”

Owing to the depths of these submerged valleys it involves
the supposition that the lands bordering the ocean had been
elevated 1,000, 2,000 or more feet at the time of these river
valleys being eroded. So that there is strong evidence coming
to light that Lyell’s view, which was based on the supposition
of the elevation of the land surface over a large part of the
northern hemisphere, as accounting for the glacial period, was
in the main the true one. Therefore I think this contribution
is of great value as bearing on Lyell’s original hypothesis.

Mr. JoserE Brown, C.B.—Although I cannot pretend for a
moment to be a scientific geologist, my walk in life having led me
in another direction, I certainly have been, I may say, an amateur
geologist for the last sixty years, and during many journeys on
the Continent I have taken every opportunity T could get of
observing geological phenomena, and have frequently been struck
by the very significant fact mentioned by Professor Hull, that
these striee and marks of glaciation found on the rocks in many
places are a great deal too fresh to admit of the supposition that
they were made 20,000, 30,000 or 50,000 years ago. I) do not

, .o Q=
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believe it, certainly. I observed in the valley of Aosta, on the
south side of Mont Blanc, where I went to find some of these
enormous boulders, the most distinet marks of striee, as they are
called, made on the rocks that flank the valley, and they were so
fresh that I said to myself, “ It is impossible that these marks
could have been made 50,000, 40,000, or 30,000 years ago.” They
looked to me as if they had not been made more than 100 years ;
and I made exactly the same observation in regard to the extensive
valley that leads from Reichenbach up to the Gemmi Pass.
There are portions of that valley, where the guide books point out
there are strong marks of glaciation along the rocks and polished
surfaces, and I venture to say that nobody could see those marks
and believe that they were 50,000 years old, or one-fifth part of
that age. I made some observations also in regard to some glacial
striss on what are called the glacial rocks in Cumberland, on the
plain that lies not far from the church at Ambleside.

Professor HurLr.—Yes, I think I was the first to describe it,
about thirty years ago; it is reproduced in Lyell’s Anfiquity of
Man—from my original drawing in the Edinburgh New Philoso- -
phical Journal.

Mr. Joserr Brows, C.B.—It is not possible to suppose that the
marks are anything like 20,000, or even 10,000 years old. Rocks
wear away too fast for that, although some of them are the hardest
things in Nature. For that reason, I cannot bring myself to
believe that the Ice Age was so far back as some geologists
consider. I have held my mind in suspense all the time I have
been investigating the question, some fifty or sixty years, and I
cannot bring myself to believe that these marks and indications
are anything like so old as they are reputed to be. Although I
consider the paper which has been read to-day has thrown more
light on this very difficult question, as to the rocks and the cause
of the Ice Age, and how many thousands of years back it dates,
than any paper I have read for a long time, yet I find myself
unable to agree with one suggestion made by the aunthor, whose
opinions on the subject are worth a great deal more than mine,
(for I do not put forward my observations as more than those of
an amateur), and it is this :—I heard the Professor say that these
great submerged valleys that have been eroded outside the edge
of the great North American Continent, as well as some that
appeared to be eroded outside the African Continent, must have
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occurred when the sea bottom was elevated and that they had
been eroded by some great rivers.

Mr. A. Ext. Goocn, F.G.S.—I should like to refer to paragraph
11 of the paper :—* Others have suggested that the sun’s heat has
varied, and that the Ice Age was a time of diminished solar
radiation.” Itis well known that many astronomers, and those
who are best qualified to speak on the matter, including Sir
Robert Ball, admit that we know very little of the present
condition or past behaviour of the solar body. Supposing a
large portion of the body of the sun' to have been gaseous,
his temperature would have been lower, and the radiation-
rate less. The other point is *“ Concerning the latter (i.e., the
earth’s own internal heat) ;" it is well ascertained that during at
least the Mesozoic, Tertiary, and Quaternary eras, it has affected
the climatic average by no more than a small fraction of a degree.
Many of us would like to know what explanation is giver for
that, and why such knowledge of the earth’s internal heat is
assumed.

Rev. Jomny TuockwrrL.—Professor Tyndall, in his book on
Heat @ Mode of Motion, draws attention to the singular con-
ditions required of an Ice Age, by saying that it is often over-
looked that a large amount of ice accumulating on one part of the
earth’s surface would necessitate a large amount of evaporation
caused by intense solar heat at another part of the earth’s surface.
The quantity of water on the earth is limited, and if there be a
great accumulation of snow at some places, there must be a
proportional amount of evaporation at another part of the earth’s
surface, which would mean very great heat. I should have liked
to have had some further information on that point.

The PresipENT.—No doubt it implies evaporation ; but we do
not know what length of time that may have been spread over.
Therefore I do not see that we can infer that the temperature
must have been very great. - It may have been going on slowly.

Rev. Jory TuckwiLr.—Would it not be that if the period of
the Ice Age was brief, then the temperature must have been very
great, for large accumulations of the frozen vapour to form at the
poles of the earth ? The shorter the period of the Ice Age, it
seems to me, the greater the amount of heat that must have been
at other portions of the earth’s sarface.

The PresipENT.—No doubt, but even taking the period that
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geologists suppose to represent the glacial period, it would not
require a Very great temperature if the thing went on gradually.
Professor J. Logay LosLey, F.G.S.—Mr. Gooch expresses
his anxiety to know on what grounds the author of the paper
stated that there was no evidence in the Mesozoic, Tertiary
and Quaternary eras, of the sun’s heat having been much less
than at present. I would go further and say that it appears
to me there is no evidence of the sun’s heat having been much
less than now, even during the Palmozoic times; for I find the
same organisms in the Cambrian rocks as live at the present
time. The same genera are found in many formations living on
without more than specific change to the present time. That, I
think, is sufficient proof, apart from vegetable remains (which
afford strong evidence of the fact) that the sun’s heat has been,
practically, unchanged from the earliest geological times to the
present. Mr. Tuckwell stated that the production of an enormous
quantity of snow round the North Pole must have required an
enormous amount of evaporation. That is true; but is there not,
under present conditions, an enormous amount of evaporation? It
is actually so in tropical portions of the globe. Supposing land to
be elevated 2,000 or 3,000 feet above its present level there wounld
be the conditions required to produce a greater condensation of
vapour in the atmosphere in the form of snow and less in the form
of rain. The normal snow line is a little more than 5,000 feet
above the level of the sea in the north part of the British Isles.
If the North Sea were turned into dry land with other geographic
changes, which would lessen the warmth of the Atlantic waters,
there would be a greater amount of cold in this country to produce
greater precipitation of snow, and the retention of that amount of
snow which produces the glacial conditions. But it might be
asked, “ What is meant by the Ice Age?” One means one
thing and another something different—one may mean the land
surface, at its present level north of the 50’ parallel covered with
an ice cap, and another may mean the elevated regions only of
the northern hemisphere covered with great glaciers that glaciated
the lower portions of these regions, and not that the great plain,
extending far to the south, was covered with one great ice cap.
On the plains of Siberia and Alaska there is no evidence of
glaciation ; and we can only snrmise that, by the rapid melting
of accumulated snow and ice, great floods may have been pro-
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duced, which would wash away the débris caused by glaciation, and
this would spread over the plains considerably beyond the fringe
of the northern ice. Thus we may, I think, get a very rational
conception of what is commonly called the Ice Age, without
drawing upon our imagination for that extraordinary state of
things which is pictured by so many, and we can do this without
requiring an increase of the cold or heat of the globe taken as a
whole, which I do not believe to have practically altered from the
time of the Cambrian period. An elevation of a portion of the earth’s
surface to the extent of 3,000 feet may seem enormous; but what
1s it compared with the diameter of the globe ? It is just y3355th,
which is really a very slight swelling of the surface, and might be
produced in certain cases by the expansion of the substance of
the globe by altered local thermal conditions. As to the pressure
of ice producing depression, I do not consider that the presstre of
any possible accumulation of ice would produce depression on the
surface of the globe; cold however causes contraction, and heat
expansion. And it is to these agencies I look as having cansed
changes of level in the past; similar changes are occurring at the
present period.
The meeting was then adjourned.

REMARKS ON THE FOREGOING PAPER.

Sir Josepr Prestwich, D.C.L., F.R.S.,* wrote :—

Two questions of great interest are raised by Mr. Upbam’s
paper—the cause of the great Ice Age and the date measured
from our own time at which it came to an end. In this conntry,
owing to the prevailing belief in Croll’'s hypothesis, the date of
the last event was placed at 80,000 years ago. My own opinion
has long been that 10,000 to 12,000 years was a more probable
estimate. The American geologists, npon entirely different and
independent data, have arrived at a similar conclusion. Among
the reasons assigned by the aunthor, one is the rate of erosion of
some of the great water-falls on that continent. Exception

* The last communication received from this author ere his decease.—Ep.
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might be taken at this as the rate is known to vary considerably.
This estimate would show that the Ice Age came to an end not
more than 7,000 to 8,000 years ago. This may give a minimum
measure, but it serves at the same time to render more secure the
other estimates which are somewhat in excess of this, and which
would extend the time to 10,000 years. T cannot but consider
these estimates which are founded, as is also my own, upon
available geological data as more probably true than that assumed
on the astronomical hypothesis. That hypothesis is also entirely
discordant with geological facts. It involves the recurrence of a
succession of cold periods at geological times of which we have
no evidence.

I do not, however, agree with the author in his opinion as to
the cause of the great Ice Age, which he considers due to great
continental elevations which wonld make the glaciated areas of
North America to have been 3,000 to 4,000 feet higher than they
now are. That there bas been a submergence apparently to that
extent on the coast of that continent, whereby old glaciated valleys
and fiords now form great submarine depressions, are very striking
facts. But if it is difficult now to account for the glaciation of
mountains 5,000 to 6,000 feet high, what will it be if we have to
add to this 3,000 to 4,000 feet more, and to imagine an ice-sheet
9,000 to 10,000 feet thick. The author also somewhat damages
his case by extending his argument to the tropical regions of
Africa and elsewhere. The European area affords no sufficient
corroboration. The Rhine, the Thames, and the Severn show no
deep submarine valleys. The old Yare is submerged to the depth
of 500 feet at Yarmouth, but the Thames and Severn valleys at
their entrance show no greater difference of level than 60 to
70 feet, and the smaller rivers on the Cornish coast of 40 to 50 feet.
Still the cause of the great Ice Age cannot be different in Europe
from what it is in America. That cause has yet, in my opinion, to
be discovered.

Prof. J. Gexig, LL.D., F.R.S., writes :—
It is a pity that Mr. Upham should have devoted so little space
in his paper towards the explanation of what I have termed the
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“earth movement hypothesis,” but which he prefers to designate
by the title of “the epeirogenic fheory.” Well, there is mnot
much in a name, but, to be quite accurate, the view in question
has not advanced to the stage of being a theory. To my
mind it is only a conjectural explanation, which, as I endea-
voured to show in a paper lately read before this Society, has
o geological evidence to support it. To the arguments I have
advanced, Mr. Upham has not replied, save in the most cursory
manner ; and, as I shall presently show, his reply practically
implies the condemnation of the hypothesis. As to the drowned
river-channels which geologists have known about for many
years,—their existence is admitted. They and the fiords of N.W.
Europe and N. America have long been recognised as yielding
evidence of a former wider and more elevated condition of those
regions. It bas also been long known to geologists that the
excavation of those .nmow submerged or partially submerged
valleys took place and was practically completed in ages long
anterior to the advent of the Glacial Period. I must express
my astonishment, therefore, that Mr. Upham should cite the
existence of fiords, ete., in support of his ¢ epeirogenic ” hypo-
thesis. Sofarfrom lending that hypothesis any support, the fiords
and drowned river-channels supply most convincing evidence
against it. What they show us is that a wide and elevated
l#nd-surface existed for a protracted period of time in temperate
latitudes without inducing extensive glaciation. The fiords
occupy valleys cut by rivers in elevated plateaux of erosion.
During that period of elevation, rain and rivers, not snow and ice,
were the chief denuding agents. It was not until long after the
fiord valleys had come into existence that the great mers de glace
of the Glacial Period made their appearance. To appeal to the
existence of fiords as testimony in favour of a great continental
elevation in glacial times is, to my mind, an instance of putting
the cart before the horse.*

In my paper already referred to I have drawn attention
to the fact that the only direct evidenee we have of the
geographical conditions that obtained immediately prior to

* Professor E. Hull, LL.D., F.R.S., remarks on this, October, 1897 :—
“Yes, but all the while the gradual elevation of the lands may have been
preparing the way for the commencement of the glacial conditions.,”—Eb.
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the appearance of massive ice-sheets in Eunrope and North
America shows that the relative level of land and sea in those
regions was much the same as it is now. Mr. Upham cannot but
admit this, but would fain minimise the admission, which is, in
fact, fatal to his hypothesis. He says, “it must be acknowledged
that the pre-glacial high elevation which I think these areas
experienced was geologically very short.” I do not see on what
definite geological evidence Mr. Upham bases this statement, and
would regard it as a conjecture resting on a predilection for a
particular hypothesis, which would wvanish if a prolonged period
of pre-glacial elevation were to be admitted. And a little further
on I note that he admits that the fjord regions of North
America and North-West Europe must have experienced a very
long time of pre-glacial elevation.

In reply to my argument that the frequent occurrence of marine
deposits intercalated amongst and associated with the glacial
deposits proves that, during the Ice Age, the land could not have
been greatly elevated, he says that “in the complex series of drift-
deposits ” we have only the records of “the closing phase of the
lce Age, while the land was low or near its present level.” This
statement will not stand examination. T do not believe it is true
of the glacial deposits of North America, and it is certainly not
true of their European equivalents. The very earliest of the
glacial accumnlations of North West Europe are marine clays, etc.,
with Arctic shells.

Mr. Upham is aware that the existence of inter-glacial deposits
is another stumbling-block over which his hypothesis must
come to grief. He, therefore, explains them away by referring
to the phenomena seen in the neighbourhood of the Malaspina
glacier. Can Mr. Upham really think that the phenomena he
refers to have been overlooked by those who have specially studied
inter-glacial deposits ? Thal glaciers advance and retreat periodi-
cally, and that now and again organic remains and alluvial
deposits may ‘become intercalated amongst moraine débris—are
facts which I venture to say have mever been overlooked by
glacialists of any school whatever. But such considerations
entirely fail to explain the occurrence of what are known as inter-
glacial beds. Take, for example, the inter-glacial peat and
lignite-beds of Schleswig Holstein and North Germany. These
contain a flora indicative of more genial conditions than now exist
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in the regions where those inter-glacial beds occur. They rest
upon the ground-moraine of an ice-sheet which flowed south to the
hills of Middle Germany: and they are overlaid by the ground-
moraine of another ice-sheet which flowed south to the region
lying between the valleys of the Elbe and the Aller. The inter-
pretation of the evidence is obvious. The inter-glacial flora could
not possibly have flourished in the vicinity of a mer de glace—at
the time of its growth snow and ice could not have been developed
in Europe on a larger scale than at present.

I need not prolong these remarks. My argument against the
author’s “ epeirogenic ”” hypothesis has been set forth in the paper
I recently gave to the Society, and remains unanswered by Mr.
Upham in his present communication. ;

Major-General Dravsox, F.R.A.S., writes :—

Mr. Warren Upham has done me the honour of referring to
some of my books, in which I have given geometrical proofs of a
movement of the Barth, which movement had never before been
defined 1n detail.

It was the certainty of the accuracy of geometry, that cansed
me to state, 22 years ago, that the Ice Age lasted only about 18,000
years, terminated not longer than 7,000 years ago, and that the
glaciation of the two hemispheres was contemporaneous.

Mr. Upham states:—

Sir John Herschel computed, however, that its limits (¢.e., the obliquity)
of variation during the last 100,000 years has not exceeded 1° 21'.

All Herschel did was to copy the opinions of M. La Place, that
the Plane of the Ecliptic could not vary more than 1° 21’ according
to accepted theories. But the variation in the obliquity is depen-
dent mainly on the course traced by the Earth’s axis; and this
course M. La Place failed even to examine.

In my book, Untrodden Ground, I devoted chapter 8 to showing
this oversight of La Place, and how error had been repeated and
promulgated by the repetition of the incorrect statement, that
becanse the plane of the ecliptic was supposed to vary only 1° 21,
therefore the obliquity could vary only 1° 21",
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Again, Mr. Upham says:

The portion of the present cycle of variation, which is used as the basis
of this theory, seems insufficient to establish its conclusion of a wide range
of obliquity.

As a geometrician, I am at once at issue with Mr. Upham. 1
have stated that the radius of the circle now traced by the Pole
is 29° 25’ 47", If I were even half a degree in error, I could not
caleulate accurately the position of a star for even ten years in
advance. The error would be manifest. But I, and others, can
now calculate for 150 years in advance to within a fraction of a
second. I should like to know whether Mr. Upham has formed his
conclusions on opinion or on calculation. If the latter, I shall be
happy to compare our two calculations to see who is in error, and
I would gubmit that some star, say Alpha Draconis, should have
its right ascension and declination taken from Bradley’s Catalogue
of 1755, and from this one observation calculate its right ascension
and declination for 1850 and 1890. I can predict that if Mr.
Upham makes this calculation, he will soon find that the slightest
error in his radius will produce a considerable error in his results.
But we have Ptolemy’s Catalogue of 140 A.p. for reference, so

that 1750 years gives us a check on our work,
~ Again Mr. Upham says :—

The same arguments forbid its application to account for the Glacial
epoch. . . . . as against Croll's theory. According to General
Drayson, astronomical conditions capable of producing an Ice Age have
occurred every 31,000 years.

This may be Mr. Upham’s theory, but it is not mine; see
chapter 17 of my book. I fear, however, I cannot quite agree
with his logic. The daily rotation of the Farth fully explains
the rising and setting of the various celestial bodies, but it
fails to explain the changes in the Sun’s midday altitude from
summer to winter. Hence we ought to reject the daily rotation
as an explanation of the rising and setting of celestial bodies,
because it fails to explain summer and winter. I will give a few
quotations from chapter 17 of my book. I have there pointed out
that the present position of the Pole of second rotation is probably
due to the position which the centre of gravity occupies relative
to the Earth’s centre. I then refer to the elevation or depression
of land, or even of continents, causing the waters of the ocean to
be distributed differently from what they are at present, and hence
causing the centre of gravity of the Earth to slightly alter its.
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position, and hence causing the Pole of second rotation to alter its
position. At page 258 I state :—

Now, a comparatively slight change in the position of the Poles of
second rotation may produce a very great change in the climatic condi-
tions during a second rotation.

At page 259 I state :—

To conclude, however, that because the Poles of the second axis of
rotation are now 29° 25’ 47" from the Poles of daily rotation, they must
always have been so, no matter how much or how little the position of
the centre of gravity of the Earth has varied, is unsound and is im-
possible. .

At page 260 I state (with the aid of a diagram), that a small
change in the position of the Pole of second rotation would cause
an uniform climate on the Earth during many thousand years; and
at page 261 I point out that the formation of coal beds, with
sandstone and shale intervening, would be the results of a change
in the position of the Pole of second rotation, yet Mr. Upham says,
¢ According to General Drayson astronomical conditions capable
of producing an Ice Age have recurred every 31,000 years.”

It must be borne in mind that when the summer midday altitade
of the Sun was 12° greater than at present, the heat in summer in
Polar regions would have been much greater than at present. If
more ice were formed in winter than could be melted in summer,
there would be an annual increase of ice. If, however, the whole
of the ice formed in winter were melted in summer, there would
be no ice annually accumulated in high northern regions, especially
where the ground was flat. Siberia and Alaska seem to meet
these conditions, and it is probable that during the height of
the Ice Age the regions close to the Poles were more free from ice
than they are at present.

I refrain from venturing any remarks on the geological state-
ments put forward by Mr. Upham. If I did so, I might soon
show that I was writing on a subject with which I was only
superficially acquainted. It does, however, seem to me that
confirmation is required to prove that the Earth’s surface was
forced up 4,000 feet to cause the Ice Age, and that the weight
of this ice pressed down the Earth's crust upon its *fused
interior.”

Professor James Geikie, at the end of his paper, vol. 26, page 248,
Journal of the Victoria Institute, states :—

There are many other objections to the Earth’s movement hypothesis
which the limits of this paper forbid me entering upon. But those
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already indicated may suffice to show that the hypothesis is not only
baseless, but wholly fails to explain the facts, most of which in fact tell
strongly against it. It accounts neither for the wide-spread phenomena
of the Ice Age, nor for the remarkable climatic conditions of interglacial
times.

Somewhat similar objections are apparent to me.

An important question for geologists to decide is whether one,
two, or more second rotations occurred under such conditions as
now prevail, viz., with a radius at, or near to, 29° 25' 47", or
whether only one such second rotation toock place, with no inter-
glacial conditions. For my own part, I place more dependence on
a geometrical proof, corroborated by recorded observations, and
which states the dates when certain phenomena must have occurred
long before these dates were suspected to be even approximate,
than I do on any hypothesis framed to explain effects, when it has
been found that these effects occurred at certain dates. -

THE AUTHOR'’S REPLY.

Respecting the greater part of the criticisms and questions
brought forward in these discussions, no detailed reply seems to
be needed. In part the different comments and communications
sufficiently answer one another; and in other instances a careful
reading of the paper will make my views more clear and perhaps
more acceptable. ‘

To Mr. Gooch it may be answered, in addition to the remarks
of Professor Lobley, that the transmission of the earth’s internal
heat through the cooled crust appears to me certainly to have been
so slow and of such small amount as to be quite unimportant in its
influence on the mean temperature of the atmosphere during the
late eras of geologic time mentioned, which far antedate the Yce
age.

Professor Geikie’s objections to my explanation of the causes of
accumulation of continental ice-sheets were elaborately presented
in his valuable paper in the twenty-sixth volume of this journal:
and in the ensning pages 254-256 of that volume, my answers
to his arguments are stated, but less fully than here. It is
my belief that the long continued pre-glacial uplift of the far
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northern lands was attended, in its culmination, by a less pro-
longed high uplift of the more southern drift-bearing regions of
North America and Europe, and of portions of the continents
reaching much farther south, and that then the great ice-sheets of
the Glacial period were amassed. But the elevation was followed
by subsidence. Under the weight of the smow and ice, these
lands were finally depressed somewhat below their present alti-
'tude, whereby, as I think, a warm temperate climate was restored,
and the ice was gradually, and in a geological sense rapidly,
melted away. Moderate fluctuations of the ice-front during its
general recession, like those of alpine glaciers or of the Malaspina
ice-sheet in Alaska, seem to me an adequate explanation of the
inter-glacial beds. No more surprise need be occasioned by the
occurrence of remains of warm temperate floras and faunas in
these beds than we must feel in seeing tropical and temperate
plants and animals at the foot of the Himalayas and the Alps.
These extensive mountain ranges, frigid and largely snow-covered,
doubtless exert as much influence on the climate of the contiguous
valleys and lowlands as could be due to the waning ice-sheets of
North America and Europe. Each of these ice-sheets, in its time
of retreat, being wasted by a warm climate at its edge, probably
rogse to an altitude of 5,000 feet above the land within 100 or
200 miles back from the ice-border, which, therefore, might con-
siderably re-advance during any series of exceptionally cool years,
with plentiful snowfall.

Since my paper was written, Dr. George F. Becker, of the
United States Geological Survey, has published the resnlts of his
recent mathematical investigation of the effects of the unequal
amounts of solar heat received by different portions of the earth’s
surface, under varying astronomic conditions.* He cannot accept
the theory of the late Dr. Croll, but agrees with General Drayson
that increased obliquity of the ecliptic must favour smowfall and
ice accumulation. The greatest possible obliquity, however,
Dr. Becker believes to be 24° 36/, or only 1° 9" more than now.
His conclusions are stated as follows :—

“T began this enquiry without the remotest idea as to what
conclusion would be reached. At the end of it I feel com-

* American Journal of Science, 11T, vol. xlviii, pp. 95-113, August,
1894.
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pelled to assert that the combination of low eccentricity and
high obliquity will promote the accumulation of glacial ice.
in high latitudes more than any other set of circumstances
pertaining to the earth’s orbit. It seems to me that the
Glacial age may be due to these conditions in combination
with a favourable disposition of land and water. This
theory implies, or rather does not exclude, simultaneous
glaciation in both hemispheres. It does not imply that the
Ice age should last only ten or twelve thousand years.

The date at which a minimum of eccentricity last coincided
with a maximum of obliquity can almost certainly be deter-
mined. According to Stockwell, the obliquity has been
diminishing for the past 8,000 years, and was within
2] minutes of its maximum valne at the beginning of that
time. According to Leverrier, the eccentricity passed through
a minimum 40,000 years ago, the value being then about two-
thirds of the present one. So far as I know, the obliquity
has not been computed beyond 8,000. This can, of course,
be done for Stockwell’s value of the masses of the planets,
or for newer and better ones. All the indications seem to be
that within thirty or forty thousand years conditions have
occurred, and have pers