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also supplied them with materials for nets mats and 
slings with wh_ich they killed water-fowl, f;r the 
purpose of fishmg canoe-shaped rafts of the tule. The 
materials for the study of this civilisation now extinct 
are found in the ancient village sites which have been 
carefully examined by Mr. Barrett. The greater part of 
his elaborate report is occupied by a survey of the tribal 
diale·cts, which adds largely to the information recorded 
by Schoolcraft, Powell, Bancroft, and others, In another 
and less elaborate report Messrs. S. A. Barrett and A. L. 
Kroeber give an account of the Miwok tribe. 

Of more general interest and importance is the investi
gation conducted by Mr. vV. J. Sinclair into the question 
of . the existence of relics of prehistoric man in the 
.auriferous gravels of the Sierra Nevada. The evidence of 
the early existence of man in California has been hitherto 
almost ·entirely based on the well-known report issued in 
188? by Prof. J. D. Whitney in the course of the geo
logical survey of the State. The present inquiry has been 
devoted to a further investigation of the sites from which 
the human remains and objects alleged to be ·.the work 
of man are said to have been derived. The result is 
seriously disconcerting to those who have relied on the 
evidence <collected by Whitney. Mr. Sinclair points out 
that, though these gravels and the intercalated volcanic 
outflows are admittedly of various geological periods, 
Whitney made no attempt to indicate from which series 
of gravels the relics were obtained. In the ·case of the 
discoveries made in mines worked by hydraulic machinery 
the provenance of the vast majority of objects can no 
longer be verified, and there is good reason to suspect 
that many, if not all, the specimens have been washed 
down from modern Indian village sites situated on bluffs 
overhanging the pits, which were disintegrated by the 
powerful water currents. Mr. Sinclair reviews im detail 
all the more remarkable " finds " in this region. One 
large mortar is said to have been found in association 
with " a small oval tablet of dark coloured slate with 
a melon and leaf carved in bas-relief." But it exhibits 
no signs of wear from gravel friction ; the scratches are 
all recent defacements, and the carving is said to show 
verv evident traces of a steel knife-blade. 

Special attention is naturally given to the Calaveras 
skull immortalised by Bret Harte, which is now a 
cherished possession of the Harvard Museum. Mr. 
Sinclair asserts that the substance adhering to it is not a 
gravel, but a cave breccia, and that the skull was not 
obtained in the gravels beneath the rhyolite, or from any 
other gravel of the rhyolitic epoch, none of which exhibits 
any trace of the stalagmitic cementation which has been 
recognised in the skull matrix. He suggests that the 
skull was derived from a comparativelv modern Indian 
cave interment. If, he adds, man of a fairly high 
developed type was in existence during the deposition of 
these gravels, he must have been " a contemporary of the 
three-toed horse and other primitive forms of the late 
Miocene and early Pliocene, a thesis to which all geo
logical and biological evidence is opposed." His con
clusion is that the evidence is insufficient tc, prove the 
presence of the remains of men in the auriferous gravels ; 
that there have been abundant opportunities for such relics 
to be accidentally mixed with these gravels ; and that the 
local geological conditions render it improbable that such 
implements and bones have been found in the assumed 
sites. 

It would be premature to attempt to criticise this 
important report in detail. Doubtless those authorities 
who assert the genuineness of these relics will not allow 
the ,case to go by default. English anthropologists have 
always adopted an attitude of reserve in relation to the 
Calaveras skull. If the question of the antiquity of the 
human race depended on the authenticity of these Cali
fornian discoveries. the position would be serious. 
But even if Mr. Sinclair's indictment survives the criticism 
'to which it is inevitable that it must be exposed, the 
abundant evidence from other unquestioned sources which 
now exists renders a challenge of one set of relics a matter 
of little importance. Whatever may be the result of the 
controversy, the necessity of caution in dealing with 
evidence which has been collected without rigid scientific 
supervision is sufficiently obvious. 
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AIETEORIC PHENOl'vlENA IN JUNE. 
IN June there are few meteors seen which leave streaks. 

Possibly the twilight is responsible for this ; it must 
partially be so, but I do not think that it will wholly 
account for the seeming rarity of meteors of the same type 
as the August Perseids or November Leonids. 

Yet there are a few noticed by vigilant observers, and 
especially in the morning hours. These are directed from 
radiants in Pisces, Andromeda, Aries, Perseus, and other 
constellations in the same general region of the sky. 
There are the a-{3 Perseids, a Cassiopeids, 71', p., and 'Y 
Andromedids, {3 Triangulids, a Arietids, {3 and e Piscids, 
and many others. In 1887 I saw several fine streak-leaving 
meteors from a radiant near the position of the August 
Perseids at about 11 Persei. All the centres referred to, 
however, stand in need of corroboration, as they are sup
ported on very slender evidence indeed. 

Fireballs are not uncommon to June, though few real 
paths appear to have been hitherto determined in this 
month. ·. 

Wheii we have such excellent atmospheric conditions as 
prevailed in June, 1887, it is possible to discern a large 
number of showers. Some of these are directed from places 
south of the equator; for instance, there are radiants at 
2520-210, 2690-240, z8Jo_,Jo, J05o_,2o, &c. 

Occasionally there are some late Virginids and Serpentids 
noticed in June, and a sprinkling of Ursa Majorids will 
be rec.orded by the careful observer. 

The weather usually prevailing is excellent, and the sky, 
though light, is attractive. The writer has often been 
struck with the prominent aspect of the Milky \Vay on 
midsummer nights. It stretches nearly overhead, and the 
rich regions in Cassiopeia, Cepheus, and Cygnus are often 
beautifully displayed at this season of the year, notwith
standing the lack of suitable darkness. 

\V. F. DENNING. 

TIISION AND COLOUR- TIISION. 

THE difference in physiological effect between incident 
and reflected light is a commonplace to those who 

have investigated the influence of surroundings on sensitive 
animals. The influence du fond is a function of the 
altered light reflected from these surroundings upon the 
eyes or skin of animals capable of assuming variable 
coloration. The direct incident light has little or no effect 
in producing the result. 

In a series of papers (Zeit. f. Augenheilkunde, Bd. xvi., 
pp. 448-463 ; Wiener medezinische W ochenschrift, No. 46, 
1906, No. 48, 1907) Prof. Raehlmann asserts that the light 
perceived by vertebrates is reflected from the plane 
separating the outer laminated limb of the rods and cones 
into the inner homogeneous limb of the same. He now 
claims that colour-vision is due to the reflected light 
setting up " stationary waves " in the inner limb of these 
retinal elements. To support this view he proceeds to 
show from recent work that if a Lippmann gelatin film 
(placed between a mirror and a source of light) be exposed 
to different parts of the spectrum, and then cut into micro
scopic· sections and examined under a high power, the 
substance of the film is seen to be traversed by zones of 
black granules separated by colour'less intervals, the inter
spaces equalling the wave-length of the light used, 
and, therefore, whilst perceptible in the case of red and 
yellow light, are so crowded together in green and blue 
light as to be almost continuous. This result is claimed 
by Prof. Raehlmann as confirmatory evidence of the truth 
of his hypothesis. The sensitive film is represented by the 
morphologically inner portion of the rod or cone, the 
mirror by the membrane separating this from the outer 
refractive portion, and the case would be complete if any 
arrangement of black and colourless zones comparable to 
that set up in the film could be discovered in the inner 
portion of the cone,, but though Prof. Raehlmann has used 
the ultra-microscope after a given monochromatic ex
posure, he can discover nothing in the inner cone-limb 
but a perfectly'uniform granulation, and though the length 
of the cone is known to vary with that of the light-waves 
used, yet he has not been able to correlate the somewhat 



© 1908 Nature Publishing Group

NATURE 91 

different appearance of the granulation in the case of cones 
exposed to red and blue light with the qualities of the 
light. This argument from Lippmann's direct colour 
photography, therefore, is at present unconvincing in its 
most essential feature. 

The second argument in support of the view that colour 
arises from " stationary waves " set up in the inner 
segments of the rods and cones is the ready explanation 
it affords of 'colour-blindness. On the usual theory that 
light traverses the outer dioptric limb of the rods and 
cones and is arrested by the retinal pigment, the origin, 
and especially the variations of the colour-sense, are 
difticult to explain, even with the aid of the retinal purple. 
Prof. Raehlmann, however, has no difficulty in pointing 
out that disturbance of the reflecting power of the outer 
rod-limb, such as might readily ensue without causing 
loss of sharpness of sight, would cause variation and even 
loss of colour-vision, whilst the much commoner reverse 
condition would be due to dislocation of the rods bv 
choroidal or pigmentary disturbances from a vertical into 
an oblique position such as is found normally at the weak
sighted periphery of the eye. Other phenomena of vision
adaptation, the dazzling effect of contrast, after-images, 
and the interesting structural variations shown in the 
of animal retinas (for example, the coloured globules of 
many birds, the retina of deep-sea cephalopods)-are also 
touched upon, and an attempt is made to show that on 
this hypothesis a fuller explanation may now be given than 
has hitherto been possible. Direct proof of this view, how
ever, has not yet been obtained, and the analogical or 
indirect evidence advanced in support of it cannot yet be 
said to be of a convincing nature. 

UNIVERSITY AND EDUCATION.4L 
INTELLIGENCE. 

CAMRRIDGE.-On the occasion of the installation of the 
Chancellor on June }7 it is proposed to confer degrees 
upon the following, among others :-Ron. C. Algernon 
Parso_ns, Sir Andrew Noble, Bart., K.C.B., 
F.R.S., Sir \VJ!ham Crookes, F.R.S., Prof. Horace Lamb, 
F.R.:'l., and Prof. G. D. Liveing, F.R.S. It is under
stood that, according to precedent, the new Chancellor has 

the recipients of the honorary degrees which 
will be conferred at his installation. 

Dr. Guillemard, Dr. Haddon, and Mr. H. Y. Oldham, 
of King's College, have been nominated to represent the 
University at the International Congress of Geographv to 

' be held at Geneva next July. · 
The special board for mathematics has nominated Mr. 

H. F. Newall, of Trinity College, as a member of the 
board of electors to the Plumian professorship of astro
nomy, and the special board for physics and chemistrY 
has nominated Dr. W. N. Shaw as a member of 
board of electors to the professorship of mechanism and 
applied sciences. 

The Vice-Chancellor announces that he has received from 
Prof. Liveing an intimation of his intention to resign the 
professorship of chemistry an Saturday, June 20. 

Crum Brown will resign the chair of 
chemistry on July 2.'i· Applications for the chair, the 
patronage of which is vested in the curators, should be 
sent, with relative testimonials, on or before July 4, to 
Mr. R. Herbert Johnston, 4 Albyn Place, Edinburgh. 

W. H. Bragg, .F.R.S., professor of mathe
matics and physics in the University of Adelaide since 
I886, has been appointed to succeed Prof. Stroud in the 
C_avendish chair of physics. Prof. Bragg will enter upon 
his duties at Leeds next February. 

OxFORD.-Mr. C. F. Jenkin has been elected to the 
newly constituted professorship of engineering science. 

Mr. Benjamin Kidd will deliver the Herbert Spencer 
lecture on Friday, May 29, at 4 p.m., in the Sheldonian 
Theatre, the subject being " Individualism and After." 

Dr. Joseph Payne, hon. fellow of Magdalen College, 
has . been appomted by the delegates of the common uni
versity fund to deliver a course of six lectures in the next 
academic year on the history of medicine dealino- specially 
with Greek medicine. ' "' · 
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j Prof. E. B. Poulton and Mr. A. H. Church have been 

I 
appointed to represent the University on the occasion of 
the Linnean Society's celebration of the fiftieth anniversary 
of the reading of the Darwin-\Vallace memoir on the origin 
of species. 

·MR. J. P. GRIFFITH, Rathmines Castle, Dublin, has 
just contributed roo!. towards the new buildings of the 
North Wales University College. 

THE Association of Technical Institutions has awarded 
the prize of 25l. for the best essay on " The Bearing of 
Technical Education on Industrial Progress " to Dr. John 
Ryan, Milltown, co. Dublin, and the prize of the same 
amount for the best essay on " The Bearing of Technical 
Education on Agriculture and Industries of a Rural 
Character " to Mr. Edgar Chamberlain, Municipal 
Technical School, Lincoln. 

MEssRs. SwAN SoNNENSCHEIN AND Co., LTD., have now 
published "The Girls' School Year-book" for the year 
April, IgoS, to April, rgog. This is the third year of 
publication of a very useful work of reference. A hundred 
and thirty public secondary schools for girls in different 
parts of England and \Vales are described in some detail, 
and a fairly complete list of similar schools in the United 
Kingdom is provided. It is not always easy to see the 
reasons for the choice of schools receiving extended treat
ment, but the year-book is still young, and the editors will 
probably extend their selection in future issues. The second 
part of the volume deals chiefly with careers for girls, but 
provides other useful information also. The book is 
certainly gratifying evidence of the improvement which 
has been accomplished in the education of girls during 
recent years, and it is satisfactory to notice that it is pro
posed in next year's issue to deal with instruction in 
domestic science and housecraft, for it is in this direction 
that there is real need of experiment and observation .if 
our girls' schools are to be successful in preparing their 
pupils for one of the most important parts of a woman's. 
life. 

WE learn from the Pioneer Mail that a letter has been 
sent by the secretary of the Government Education Depart
ment to the registrar of the University of Bombay stating 
that the Governor in Council has had under consideration 
the nature of the provision at present made in Government 
colleges affiliated to the Bombay University for the teach
ing of science. The committee appointed by the syndicate 
of the University in rgo6 to inspect these colleges indicated 
many points in which the instruction in chemistry, physics, 
and biology could be improved. The letter points out that 
it is necessary to meet the requirements of two distinct 
classes of students-those who specialise in science with 
the view of making it their life work, and those who 
take an elementary course to qualify them in part for a 
degree in arts, or for admission to the medical profession. 
It is proposed to ·concentrate the higher teaching of science 
in the College of Science at Poona, which will be equipped 
thoroughly for the purpose. Steps have been taken to 
obtain a full staff of highly qualified professors, and when 
the college is in full working order it will afford facilitie>< 
for the study of science such as have hitherto been un
attainable in Bombay. For the second class of students 
it is proposed to provide a laboratory in Bombay at which 
students from different colleges may pass through a course 
of elementary science. A similar course would be provided 
at the College of Science for Poona students, and for the 
present the science departments of Gujarat and Sind Arts 
Colleges would be retained. This elementary course will 
consist almost entirely of practical work, and it ·is hoped 
in this way to supply a deficiency in the ordinary course 
of study of Indian students by providing a training in 
observation and the accurate recording of facts. 

THE Scotch Education Department is publishing at short 
intervals memoranda on the teaching of various school 
subjects. The teaching of English, arithmetic, lang-uages. 
drawing, history, and, most recently, nature-study and 
science, have been dealt with in this way. The sixth 
memorandum (Cd. 4024) is divided into two sections, con
cerned with nature-study and science respectively. Nature
study as here described is a very comprehensive branch of 
knowledge, related in its various aspects with many other 
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