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it is, probably, the helium line. Other evidence and his 
own observations of the dark D, line in active areas out
side the umbra! regions of spots support this view. 

A DETAILED Sn;oy OF THE PHOTOSPHERE.In No. 1895 
of NATURE (vol. lxxiii., p. 401, February 22, 1906) we 
published an article dealing with Prof. Han sky's. s.tudy of 
the size and movements of the granules compnsmg the 
solar photospheric surface. Mr. Chevalier, of the Z6se 
Observatory China, has for some time been engaged on a 
similar study, and publishes some very interesting results, 
with photographs, in No. 1, vol. xxvii., of. Astro
physical Journal (January, p. 12). The pnnCJpal 
clusions deduced from the results show that on companng 
photographs taken at one minute or halfminute intervals 
the same photospheric granules may be easily recognised, 
although their shapes and brilliancies undergo considerable 
changes. A more detailed comparison shows changes in 
their relative positions, the magnitude ?f the 
differing greatly both in direction and veloc1ty .. The veloci
ties obtained range from o to 30 or more kllometres per 
second, and, in the mean, are much lower than those 
obtained by Prof. Hansky. 

SECTIONA.L ADDRESSES AT THE CHICAGO 
MEETL\-G OF THE AMERICAN ASSOCIATION. 

By the courtesy of Dr. L. 0. Howard, permanent 
secretarv of the American Association for the 

Advancement. of Science, we have been favoured with 
copies of se\·eral addresses delivered by chairmen of 
sections of the association at the recent Chicago meeting, 
of which an account was given in NATURE of January 30. 
Subjoined are summaries of some of the points of interest 
in these addresses. A summary of the president's address 
appeared in :\'ATURE of January 23. 

Music and Melody. 

In his address to Section B (physics) Prof. W. C. Sabine 
chose as his topic " Melody and the Origin of the Musical 
'Scale," the discourse being a critique of views pub
lished fiftyfive years ago by Helmholtz in his " Tonemp
findungen." It is pointed out that in part ii. of that 
work Helmholtz gave a physical and physiological explana
tion of the harmony and discord of simultaneous sounds, 
and Prof. Sabine briefly quotes Helmholtz's description 
of the structure of the human ear, so far as it is required 
to explain why overlapping tones produce a sense of dis
cord, thus leading to the necessity of a musical scale with 
regular intervals for the build;ng up of harmonies. But 
in applying this principle to account for the origin of 
such a scale, Helmholtz was met by an apparent 
anachronism. 

Up to the eleventh or twelfth century only homophonic 
music existed, this consisting merely in the progression 
of singlepart melody. The existing music of the Oriental 
and Asiatic races belongs to this tvpe, and Helmholtz, 
admitting that between sounds which reach the ear in 
discrete succession there could be neither harmony nor 
discord, nor beats, sought another explanation for the 
fact that musical scales were existent long before the 
introduction of polyphonic and harmonic music. Prof. 
Sabine now offers a new explanation of this particular 
point. \Vhen sounds are produced inside a closed space 
such as a building, they continue to reverberate for a 
certain interval after the exciting source has ceased to 
exist. In this connection Prof. Sabine gives (without, 
however, specifying the units) a list of the absorbing 
powers of different substances. It follows that as soon as 
melodies were performed inside buildings such as temples 
of worship, the consecutive notes became blended, and this 
overlapping produced all the conditions necessary for the 
production of the harmonies and discords discussed . by 
Helmholtz in explanation of the chordal use of the mus1cal 
scale. This proposed theory of Prof. Sabine's would (so 
it is claimed) account for the absence of a musical scal"e 
among the native tribes of Africa. 

The Problem of Heredity. 
It is a sign of the times that the addresses delivered 

'before the American Association by Dr. D. T. Macdougal, 
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a botanist and by Dr. E. G. Conklin, a zoologist, are 
not about' botany and zoology respectively, but that both 
deal with heredity; and it is evidence of the vastness of 
the topic with which they deal that, though they both 
treat of the mechanism of hereditv, their two addresses 
do not overlap. Both addresses admirable examples 
of what such addresses should be. Their opening sentences 
exhibit a breadth of view which, if we may say so, has 
not been a distinguishing feature of a great deal of recent 
American !Jiological literature ; and both addresses contain 
such a wealth of references to, and accounts of, new 
observations and experiments which bear on the interpreta
tion of fundamental problems that the earnest biologist 
will do well to read them both. 

Dr. Macdougal opens his address on " Heredity and 
Environic Forces " with some wellneeded remarks on the 
assumption that the changes which ensue when a plant 
is transported to a violently different environmentas, for 
example, when a mesophyte is grown as a xerophyteare 
adaptive changes. According to Dr. MacDougal, these 
are not only assumptions, but unwarrantable ones. 
Certain of the changes which accompany the transporta
tion do undoubtedly benefit the plant in its new surround
ings, " but results of the ?pposite . are 
encountered. Thus in my expenments w1th Ronpa, the 
American watercress, it was seen to bear filiform, dissected 
leaves when submerged, linear dissected leaves when 
emerseJ but when acdimatised at the Desert Laboratory 

broadly ovate, almost entire laJ?ime." Simila_rly 
etiolation, usually regarded as an adaptn:e whrch 
enables the plant to lift its head above obJects wh1ch keep 
the light from it, was found to occur in less than half 
the species tested, the majority " showing thickened organ;; 
and other useless alterations." Lastly, he cites the proof 
given by Lloyd that the. movements of stom.ata. are 
adaptive or regulatory wrth respect transp1;at1on. W.e 
can heartily endorse Dr. s on 
part of his subject (as he happ!ly phrases 1t m h1s na.tlve 
tongue), " that the entire matter of causal ad.aptatwns 
is in need of a basal reinvestigation from an entirely new 
viewpoint." . . . 

But the most interestmg part of th1s address rs that 
which deals with the author's successful attempts to 
modifv permanently the germplasms of plants by subject
ing them to the influence of various chemicals. " It was 
found that the injection of various solutions into ovaries 
of Raimannia was followed by the production of seeds 
bearing qualities not by . the pare.nt, wholly 
irreversible, and fully transm1ss1ble 111 successive genera
tions. One of the seeds produced by a plant of Oenothera 
biennis which had been treated with zinc sulphate differed 
so widely from parental torm it could be" dis
tinguished from 1t by a nov1ce. !his new f?rm h.a' 
been tested to the third generation, transm1ts all its 
characteristics fully, and does not readily hybridise 
the parent even when grown so closely in contact with 1t 
that the branches interlock." Results as remarkable as 
this need confirmation, and it is to be hoped that similar 
experiments will shortlv be undertaken in this country. 

In his address on Mechanism of Heredity," Dr. 
E. G. Conklin suggests an answer to the question which 
alwavs puzzles the philosophical biologist, " What exactly 
is the problem of heredity? How does it differ from that 
of development? " Dr. Conklin's answer is at first 
sight would seem to be the natural and log1cal conse
quence of the acceptance of doctrine of 
continuitY of the germplasm; 1t 1s, m fact, that" there Js 
iittle difference between the two problems. 
Heredity is not a peculiar or u.niquc pri.ncip!c; for it. 
onlv similarity of growth and d1fferentwtron 111 successn e 
generations .... In fact, the. whole. of 
ment is one of growth and dJfferentJatwn, and Slmtlant\ 
of these in parents and offspring constitutes hereditary 
likeness. The causes of heredity are thus reduced to the 
causes of the successive differentiations of 
and the mechanism of heredity is merely the mechantsm 
of differentiation." Havinj:( reduced the of 
heredity to this, Dr. Conklin goes on to cons1der the 
evidence for the view that the chromosomes are solely 
concerned in the process of differentiatio?, and 
himself as definitely opposed to that v1ew. He 1s not 
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content with holding that the phenomena of differentia›
tion may be the result of the interaction of nucleus and 
cytoplasm, but he goes on to assert that, as the animal 
pole of the egg becomes the animal or sense pole in all 
animals, and the cytoplasm in this region gives rise to 
the ectoderm of the developing animal, and as this 
polarity can be traced far back into the ovarian historv 
of the egg, and in some cases is probably continuous from 
generation to generation, that " we have here an important 
character which is inherited through the cytoplasm and 
not through the nucleus." Dr. Conklin’s final conclusion 
is that at the time of fertilisation the hereditary potencies 
of the two germ cells are not equal, because all the " early 
development, including the polarity, symmetry, type of 
cleavage, and the relative positions and proportions of 
future organs," are determined solely by the cytoplasm of 
the eggcell. 

Anthropology of California. 

In his as of Section H (anthropology) 
of the Amencan Assoc1at10n, Prof. A. L. Kroeber reviewed 
th.e progress of anthropology in California. Commencing 
With language, he pointed out that Powell’s arrangement 
of about twenty linguistic stocks had not been disturbed 
by later investigations. The loose statements formerly 
made that the number of unrelated dialects of each stock 
was often very great, and that these dialects showed 
a gradual continuous change from one end of the terri›
tory occupied by a stock to another have been found to 
be entirely erroneous. There are soU:e loanwords common 
to contiguous stocks, but these are few, and the peculiarity 
of the linguistic problem lies in the fact that each form 
of speech occupies a welldefined area. So far, three 
great groupsnorthwestern, southwestern, and central 
have been clearly traced and the similarities between 
them, which up to the have been ascertained, are 
n.ot of such a nature as to be of bearing on the considera›
tiOn of their ge!"le.tic unity. Some progress has been made 
towards explammg this remarkable distribution of 
languages. !n some cases it appears to have originated 
from .m_ere continued until practically all traces 
of ongmal relatwnship have become obliterated. At any 
rate, nothing has ever been discovered to support the so›
ca.ll:d " fishtrap " theory, according to which the multi›
piictty of languages in California is due to the successive 
t•rowding, into this more desirable habitat of waves or 
bands ?f unrelated immigrants from less regions, 
to wh1ch none of them ever desired to return. This 
differentiation of speech, again, seems to be casually re›

to other. factors, cultural and historical, and only 
md1rectly phys1cal and environmental. 

Much the same is true of the relations of culture and 
but the latter .has been influenced by a long 

h1stoncal development. Wh1le, as compared with the rest 
of Americ.a, a wellmarked region, on a 
broader v1ew 1ts characters largely disappear, 
or are seen to comc1de w1th such as are typical of the 
whole of the northern continent. In the northwest the 
culture seems to be an extension of that of the Pacific 
coast, while that of the centre and south is of a diverse 
type. 

Archreologiral investigation, so far as it has been pur›
sued, does not establish the origin of this culture in 
Ouaterna;y times or the geological antiquity of those 
finds wh1ch are unquestionably of human origin. The 
civilisation seems to have remained practically unaltered 
for some thousands of years ; but, at the same time, owin¢ 
to the prevalence of the practice of cremation the record 
of physical anthropology is very incomple’te. In the 
?omain. of culture rem:1ins to be done, particularly 
1n tracmg the relat10nsh1P of analogous rites among the 
local tribes. What is needed in all branches of the anthro›
po!ogy of this region is more knowledge, and this can be 
gamed only by more work on the lines of linguistic and 
anthr?po1ogical in":estigation, which it is the main object 
of thts addrPss to 1llustrate and define. 

Progress in Experimental Medicine. 

An address on " Tendencies in Pathology " was given 
by Dr. Simon Flexner, chairman of Section K (physiology 
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and experimental medicine). Dr. Flexner pointed out that the 
causation of disease is manifold, the reaction to abnormal. 
influences is varied. The forces which di\’ert the normal. 
functions and bring disease into being are only in part 
external at the time of their operation. All parasitic 
plants and animals are essentially extrinsic agents of 
mjury. Occupation diseases, socalled, are at present only 
ilightly understood, and probably act, not only by in›
creasing susceptibility to infections, but also through. 
direct chemical and physical malinfluences. There is, 
however, a class of diseases which results, in part at least, 
from errors and disturbances of balance in the develop›
ment of the animal organism or in the correlation of its›
functions. The peculiar control which the adrenals 
exercise over the tone of the vascular system, the degenera›
tion of the aorta in rabbits produced by injection of 
adrenalin, and the association between sclerosis and 
atrophy of the kidneys and arterial hypertension and 
degeneration, suggest that the renal and the arterial. 
disease are parts of one pathological complex. Other 
instances might be given, e.g. the association of disease 
of the pancreas with diabetes. 

Lately an experimental method has been devised whereby 
portions of organs and tissues may be transferred from 
one animal to another, and thus the influences exerted by 
a new environment on certain organs, or of the trans›
planted organ on a new host, investigated. For example. 
it has been found that arteries may be successfully trans›
planted even after’ keeping aseptically in a refrigerator for 
twenty or thirty days after extirpation. 

The phagocytic function of the leucocytes, whereby 
infecting microbes or wornout somatic cells are ingested 
and disposed of, is well known, but this function of the 
living leucocyte is supplemented by its power to yield upon 
dissolution active proteolytic enzymes of considerable 
potency, which may have a considerable influence on 
various pathological processes, e.g. inflammation. 

Until recently little progress had been made regarding 
tumour formation, and we are still ignorant of its cause, 
but the study of transplantable tumours of mice and rats 
has already yielded important results concerning the 
biological conditions underlying tumour growth. Such 
tumours are highly specific; they are transplantable only 
to individuals of the same species and race, never to 
animals of another species, and often not to those of 
another race of the same species. The existence of a 
form of immunity to tumour cells has been demonstrated, 
which may be restricted to one region of or may be 
general to the whole body. This immunity Ehrlich terms 
atrepsy, and he conceives it to be an expression of depriva›
tion of the peculiar nutritive stuff required for tumour 
growth. 

As regards bacteriology, one important phenomenon of 
recent recognition is that of the microbe carrier, an in›
dividual who harbours disease germs while himself 
apparently suffering no ill effect. This has been known 
for some time in the case of the diphtheria bacillus, but 
has recently been found to hold good for the typhoid 
bacillus, and for dysentery, plague, cholera, and a host 
of protozoan infections. 

vVe are now learning, too, that while the forces of 
immunity rnay be in active operation, so far as tests 
made outside the body with the blood indicate, the very 
bacteria from and against which they have developed may 
still be surviving in the body. 

The discovery oJ the opsonins in the normal blood, a!’d 
their increase in states of induced immunitv to bactenal 
and other infections, has added greatly to ci’ur knowledge 
of some of the complicated phenomena of the immune 
state. 

The bodv infected with bacteria or other pathogenic 
microorganisms, although it may survive the infection, 
mav not be rendered more resistantit may even be›
rendered more susceptible to the infecting agent or its 
products. From the diverse reactions of the body to 
foreign substances and parasitic organisms, phenomena 
have been discovered, some desirable and beneficial, others 
objectionable and injurious, and it becomes the quest of 
the future to secure for medical practice those effects that 
may be beneficial, and to eliminate thos  that may be 
injurious. 
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