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university efficiency which can not be meas-
ured by any mechanical tests, but which has 
i ts  root in the personality of the professors.- 
The N e w  Yorlc Evening Post. 

S'GIENTIFIC BOOKS 

A Direclory of  American Museums. Com-
piled by PAUL REA. Being No. 1,~ ~ A R S I I A ~ ~ L  

Volume X., Bulletin of the Buffalo Society 
of Natural Sciences. avo, pp. 360. Buffalo, 
N. Y. 1910. 
The object of this directory is to give, as far  

as possible, a complete list of the museums of 
America, using the word in its broad sense, 
with information as to their purposes, char-
acter and extent of their collections, mode of 
support, nianner of administration, staff and 
publications, with a bricf sketch of the his- 
tory of each institution. It is arranged 
alphabetically by states and cities, and, with 
the index, comprises 360 pages, 313 being de- 
voted to the museums of the United States. 
The collections are listed mainly under cer-
tain specified headings; anthropology, art, 
botany, geology, paleontology, zoology, and the 
approximate number of specimens on exhibi-
tion and in the study series is stated. Great 
pains have been taken to have this information 
as exact as possible, and i t  will be found that  
in many cases there is a very considerable 
reduction in the size of collections from that 
noted in the list prepared by F. J. IT. Merrill 
and that in a few instances there is stated to 
he " no museum," where one was said to exist 
in 1903. 

The data given, checked by the character of 
the financial support, and a knowledge of the 
staff, will furnish a pretty good idea of the 
size and importance of the institutions noted. 

The preparation of the worlr was authorized 
in 1908 a t  the second meeting of the Associa- 
tion of American Museums and the arduous 
duty of gathering the information and making 
it ready for publication was performed by 
Paul  M. Rea, secretary of the association. 
The cost of issuing the work, which has been 
considerable, was generously borne by the 
Buffalo Society of Natural Sciences. It was 
hoped to have had the directory issued as a 

memorial of the Buffalo meeting of the asso- 
ciation, but owing to inevitable delays in se- 
curing needed information i t  did not appear 
until late in 1910. 

As the only directory of American museums 
previously issued is that prepared by F. J. H. 
BIerrill and published in 1003, by the educa- 
tion department, state of New Pork, this vol- 
ume is very welcome. We should have been 
glad of a brief summary, giving the number 
of museums in the United States, their total 
annual expenditure and the number of their 
staff, but this may well be left for some one 
interested in the study of statistics. 

I n  conchision it may be said that if, as Dr. 
Goode considered, the museum is the most ad- 
vanced of institutions for the education of the 
public the United States stands well to the 
fore. F. A. LUGAS 

Studies on the Struclure and Af ini t ies  of 
Crelaceous Plants. By MARIE C. STOPES 
and I<.FUJII.Phil. Trans. Roy. Soc., Lon- 
don, Series R, Vol. 201, 1910, pp. 1-90, pls. 
1-9. 
A glance a t  the above somewhat impressive 

title might lead one to presume that we have 
to (lo with a paper of broad, possibly world- 
wide, scope, and i t  is not until we reach page 
4 that we learn incidentally that i t  deals ex- 
clusively with material from Holilraido, north- 
ern Japan. ETere the authors have been ex-
ceedingly fortunate in securing uodules-pre- 
sumably silicified-in which are preserved 
fragments of vegetation which indicate the 
presence of a varied and interesting Aora, and 
suggest, in the manner of occurrence, the Eng- 
lish Carboniferous nodules which have yielded 
such splendid results to IVilliamson, Scott 
and others. It is much to be regretted, how- 
ever, that the present paper does not give more 
explicit inf orrnation regarding the geological 
position of the material, the only data on this 
point consisting of the following statement : 
" I n  nearly every case there are parts of shells 
of Ammonites in the nodules. These have 
been described by Yabe, and there is no doubt, 
as a consequence, that the plants are of Cre- 
taceous age." That the description of the 
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Ammonites by Yabe necessarily proves the 
Cretaceous age of the plants may, or may not, 
be true, but i t  can hardly be accepted as very 
definite information in itself, since Ammonites 
had their origin in the Triassic. Even if they 
are located in the Cretaceous or "Upper Cre- 
taceous " i t  is not sufficiently close to permit 
of comparison with horizons of definite strati- 
graphic positions in the Cretaceous of other 
parts of the world. But this study avowedly 
was made, not from the standpoint of geolog- 
ical paleobotany, but from the professedly 
higher plane of histology, and as such i t  must 
be judged. 

Those paleobotanists who, although per-
haps not entirely without knowledge or ap-
preciation of the value of structure, have made 
widest use of the impressions of plants, have 
had held before them the dictum that structure 
is the only road that leads to permanent ac-
complishment-a sort of Nirvana, as i t  were, 
which few could hope to attain. I t  was there- 
fore with particular pleasure that we turned 
to the present paper in the hope that we should 
find an exposition of paleobotany founded on 
the solid basis of internal structure. The re- 
viewer confesses to a feeling of disappoint-
ment. 

Of the eighteen new genera and species, 
which range from fungi to angiosperms, i t  ap- 
pears that hardly any is of absolutely definite 
position and affinity. Thus, of the fungus 
(Pterosphaeria) our authors say, " the lack of 
characteristic spore-bearing fructifications 
makes its exact location impossible." Of the 
two forms described as ferns, the first 
(8chizceopteris) is thought to belong to the 
Schizaeaceae, but its affinity is uncertain, while 
the other (Fasciostelopteris) is balanced be- 
tween the Cyatheaceze, Marattiacee and Dick- 
soniaceze, and the conclusion is reached i t  
"may therefore for the present be provision- 
ally included in the Dicksoniaceae." Nipono-
phyllum cordaitiforme is a leaf, and here now 
is the opportunity to see what can be done 
with internal structure as compared with an 
impression. After meandering through the 
better part of five quarto pages in seeking 
affinities balanced between Araucarinee, 

Podocarpinee, various genera of cycads, as 
well as Cordaites, we have the following: 
"Was the plant to which our leaf belonged a 
primitive type of cycad, or perchance a be-
lated, small-leaved Cordaites surviving in this 
island of the orient, just as the truly archaic 
Ginkgo survived to the present geologickl 
epoch?" Since Cordaites had its maximum 
development in the Carboniferous and did not, 
so far  as we definitely know, survive beyond 
the close of the Paleozoic, this discovery is of 
interest-if true! Their new species of Ce-
droxylon might belong, they state, either to 
this genus or to Cupre.ssinoxylon, while the 
"new " coniferous genera Yezonia and Crypto-
meriopsis have recently been reviewed at  
length by Professor Jeffrey? The Anglo-
Japanese authors state of their Yezonia:  " I t  
is impossible to find any family among gymno- 
sperms with which we can satisfactorily in- 
clude this plant," but Jelfrey shows conclu- 
sively that it is the same as Brachyphyllum 
from the Cretaceous of Staten Island, adding 
" if all the points of agreement between the 
description of the supposed new genus Y e -
zonia .. . and the account of the anatomy and 
habit of Brachyphyllum, given in the present 
article and in the large memoir of Dr. Hollick 
and the present author were italicized, i t  
would be necessary to italicize the whole de- 
scription " ! Their Cryptomeriopsis is shown 
by Jeffrey to be merely the old Geinitzia 
(Sequoia) Reichenbachi, that has been known 
from impressions since 1842. 

The several angiosperms described are, if 
possible, in an even more unsatisfactory state 
as regards definiteness, and the authors ac-
knowledge that "from the anatomy of stem 
and rootlets alone i t  is a matter of extreme 
difficulty and some uncertainty to determilie 
the affinity of an angiosperm." Thus of their 
Jugloxylon they "lay no particular stress on 
the systematic position that the name sug-
gests." Populocaulis agrees with Populus 
"more closely than with any other," while 
2i1agoxyZon has "general affinities with the 
whole Cupuliferae," which is certainly suffi-
cient leeway. The only angiospermic fructifi- 

lAnnals of Botany, Vol. 24, 1910, p. 767. 



cation that came to light our authors had some 
difficulty in placing, finding it hard to decide 
whether it belonged to the dicotyledons or 
monocotyledons, but as a final conclusion they 
say: " On the whole, judging from its detailed 
structure and general appearance, we incline 
to place the flower in the Liliacee." I s  it to 
be presumed that such adumbrations as the 
above add much to the evolutionary history of 
the Liliaceae, or of the monocotyledons in 
general ? 

It is not necessary to further mention the 
technical portion of the paper, and i t  only re- 
mains to call attention to some of the nomen- 
clatorial anomalies. All the genera and 
species published as new to science in the pres- 
ent paper were printed a year earlier in the 
Geological Magazine, London, N. S., Vol. 6, 
1909, pp. 557-559, but without characteriza-
tion. They are all again listed on page 1of 
the paper under review, some of them inci- 
dentally mentioned at various places in the 
introduction, each again appearing at the 
head of the section of the text in which it is 
described, while at  the end of the description 
there is a formal generic and specific charac- 
terization where each is called "gen. nov.," or 
" sp. nov." The question arises as to how 
these shall be cited. To give Cryptomeriopsis 
as a concrete example: Shall we quote page 1 
of this paper, where i t  is first printed; page 3, 
where it is mentioned and partially described; 
page 52, where it stands at  the head of the de- 
scription; or page 57, where the genus and 
species are formally dedicated? 

The reviewer does not wish to be understood 
as in any way underestimating the value of 
histology in establishing a firm basis on which 
to work out the developmental history of 
plants, but if the study of the internal struc- 
ture of fossil plants, as coiltrasted with tlie 
study of plant impressions, is to be given 
proper weight it must be subject to the same 
scrutiny. If the study of the intimate anat- 
omy of fossil plants leads only to indefinite- 
ness and inconclusion, i t  is not entitled to 
greeter weight than attaches to the study of 
the impressions of plants. 

F. IT. KNOWLTON 
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SOME 12ECENl' ADVANCES I N  PLUOBES-
CENCE AND PEOSPHORESCENCJ$ 

AFTERan opening period of great activity, 
which began with Becquerel, IIerschel and 
Stokes and included the important work of 
Lommel, Wiedemann and Schmidt and of nu-
merous other physicists, there was a long time 
of comparative quiescence during which 
luminescence, to use the word proposed by E. 
Wiedemann, was a neglected branch of optics. 
Quite recently there has been renewed activity 
in this field and it is of some aspects of this 
newer work that I shall try to give a brief ac-
count. No approach to a complete summary 
can be made in a single paper and I shall deal 
chiefly with certain investigations which are 
particularly suggestive of the beginnings of 
correlation in this involved and obscure por- 
tion of the science of radiation. 

T h e  Relations of Phosp7zorescence to  Fluo- 
rescence.-The common view that phosphores- 
cence is simply what remains of fluorescence 
after the cessation of excitation would seem to 
need essential modification according to the 
latest paper of Lenard; who, after extending 
his observations to some fifty phosphorescent 
compounds, made by the addition of a trace of 
some metallic salt to a sulphide of strontium, 
barium or calcium and certain heat treatment 
with a flux, considers that i t  is necessary to 
distinguish two phenomena, the one tcmpo-
rary, which ceases almost instantly after the 
end of excitation (Momentan-process), and the 
phenomenon of long-time pllosphorescence 
(Ilauer-process). The distinction is three 
fold: The momentary process may be produced 
independently of the other (1) by very brief 
excitation; (2) it may be excited by the use of 
portions of the ultra-violet spectrum which are 
incapable of producing long time phospho- 
rescence or ( 3 )  at temperatures above or be-
low the range within which long-time phospho- 

Abstract of a paper presentcil before Seetion 
B at the iflinneapolis meeting of tho Anreriean 
Association for thc Advaneenlent of Science. 

"eaard, A~analen der Yhysik (4), Vol. XXXi., 
p. 641, 1910. 


