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era1 plan, the scholar is much more apt to 
acquaint himself with advances outside of his 
particular field, and thus such an arrangement 
tends, at  least in a slight degree, towards 
maintaining that community of interest and 
sympathy which is so helpful in the harmoni- 
ous development of science. As Darboux 
pointed out in his recent address before the 
International Congress of Mathematicians at  
Rome, there is danger of estrangement even in 
a single science, and this danger is still more 
real as regards the various sciences which 
should be mutually helpful. 

I n  arranging the material of the present 
volume we are told that it frequently became 
necessary for a specialist to examine the 
articles in some detail, as the headings were 
often too vague to give a definite idea in 
regard to the results which were reached in 
the articles. This is especially true of those 
which appeared between 1884 and 1900, while 
most of the earlier papers were classified ac- 
cording to their headings. Although great 
care seems to have been exercised, it is not 
difficult to find instances where the classifier 
did not exhibit sufficient knowledge of the 
subject. For example, it is dificult to see 
why a note on "Test of a simple group" 
should be classed under general group theory 
while such a general article as that of Dyck 
on " Groups of discrete operations " is classed 
among the more special articles on discrete 
groups of finite order. An instance where the 
classification according to the headings of 
articles is entirely misleading is furnished by 
the papers by Cocl~le which appeared in vol- 
umes VI., VII. and VIII. of the Cambridge 
and Du,bEin illathematicab Jou~nul, under the 
title of "Method of vanishing groups," al-
though they relate to a species of indeter-
minate analysis and have nothing in common 
with what is now regarded as group theory. 
I n  the present volume they appear, however, 
under this general heading. 

An instance wliere the classifier seems to 
have misunderstood the meaning of a tech-
nical mathematical term is furnished by the 
note on permutmts, published by Bilenki in 
Nouvelles Annales de Muthe'mutiques (1900). 
As the heading implies, this note relates to the 

theory of matrices, but i t  is classified with 
substitutions and permutations in the present 
volume. It may be of interest to observe that 
the term permutants does not appear in 
Miiller's "Mathematisches Vocabularium," al- 
though this valuable work contains more than 
ten thousand technical terms with their 
French equivalents. 

These instances suffice to make i t  clear that 
the scholar can not regard the present index 
as final authority, either as regards complete- 
ness or as regards reliability. On the other 
hand, extensive historical research among the 
literature of the historical century will still 
be richly rewarded. The present volume will, 
however, be of great assistance in making 
such research on the part of the mathema- 
tician more effective, and i t  is to be hoped 
that later editions will be free from many 
imperfections which could scarcely have been 
avoided in the first edition of such a very 
extensive work. The undertaking is a highly 
laudable one and bespeaks in clear terms a 
willingness to render an important service, 
which offers little reward beyond the pleasure 
in rendering such a service. From this view- 
point the bibliographical activity of the pres- 
ent time exhibits a most inspiring picture of 
the trend of thought actuating scientific men. 

G. A. MILLER 
UNIVERSITY ILLINOISOF 

NOTEN ON ENTOMOLOGY 

'THEGermans have always been considered 
the authorities on forest entomology, and 
their text-books the standards. Now a most 
excellent work has been isaued in English by 
A. T. Gillanders.' Mr. Gillanders is manager 
of the forests of the Duke of Northumberland, 
and so has had much practical experience. 
The insects are considered under the order to 
which they belong; there being tables to 
families, and often to the genera. After each 
group there is a short bibliography. Many 
of the illustrations are photographs of injured 
parts of the tree, and of the insect upon it. 
The last chapter contains a list of trees with 
their injurious insects. Perhaps the wealiest 

l "Forest Entomolo,~," pp. 422, figures 351. 
W. Blackwood and Sons, London, 1908. 
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part of the volunie is tlre insufficient treat-
mcnt of larval fortns; and the author could 
have found rnuch inforrrlatioll on ihe l i f ~  
llistory of many spccies by consulting the 
]'ages of tllc Trarious English entomological 
journals. 

RECENTn i l n ~ l ~ e r ~  tllc Genera Iasect-of " 
orum" ir~cludc the Brenthida ( fax .  6.5, pp. 
$8, 3 pls., 1308), a fanlily of curious clongate 
beetles allied to the true weevils. The author 
is H. von SchGnfeldt. TIC catalogues 111 
genera and 624 specics, almost all of which 
are trol)ical. This part appcars to be well prc- 
pared. Professor V. L. Iiellogg trcats of the 
3~alluyhnga (fasc. 66, pp. 87, pls. 3, 1908). 
Althougll i t  treats of the species of the world, 
it is very rnucll less useful than several of the 
author's previous publications dealing with 
Ainerican fo r~ns  of this order. Dr. G. Ender-
lein has reviewed the neuropterous family 
Conioplerygicllt: (fasc. 67, pp. 18, pls. 2, 1908). 
As before, the author has published, a few 
years ago, a very much more valuable mono- 
graph of the group. Dr. F. IIendel presents 
the sub-family Lausauina: of the dipterous 
family Aluscida (fasc. 68, pp. 66, pls. 3, 1908). 
There is a general account of the biology, and 
the generic characters seen1 to be thoroughly 
elucidated. Albert Bovie is the authoi. of 
three fascicles on parts of the great farnily 
Curculionidzc, or ii~eevils. Fasc. 69-Enti-
niinze, pp. '7, 1 pl.; fasc. SO, Cryptodernlidlt:, 
pp. 3, 1pl.; fasc. 71, pp. 11, 1111.-Alcidinlt:. 
All of the forms are tropical. A useful 
fedturc is the figuring of a number of types. 

AN article of great interest to all ento-
mologists is that by Mr. W. F. Icirby on the 
lengtll of life of British enton~ologisb.~ Xr. 
liirby has looked up the figures for 309 
persoirs and finds that entolnologists live 
much longer than many other classes. TTe 
suggests that the list hhoulcl induce insurance 
companies to offer reduced rates to entomolo- 
gi5ts. The greatest xiumber of deaths (15) 
occurred at tlle age of '72; the next (12) at  
G5; the nest (10) at $4; 9 at 58, at  GO, at 
62, at  66, at  67 and a l  70; 8 at SG and at 

83; 9 lived over 90 years. I t  is hardly pos- 
sible that fi<qlres for Airierican entolnologists 
would produce as favorable results. 

DR. E. BERGROTHis the author of a very 
useful catalogue of the spccies of the 
Jlcmipterous farnily, Pcntatomida,3 that have 
been dercribcd since the catalogue of Lethierry 
and Severin, which mas issued in  1893. 
Thesc fifteen years have witnessed great ac-
tivity in Illis family; no less than 1,000 
species havc been added, and 140 new genera 
proposccl during this timc. Africa has iur- 
niilieil a larger proportion of the new forms 
than any other continent; South America and 
Australia are well reprehentea, hut the Central 
Airlerican region is scarcely mentioned. 

DR. 0. 11. REUTERhas givcn a notice of 
clrnnges in naines and synonymy prelilninary 
to a m ~ n o g r , ? ~ h  A number of of the Nabida." 
specics considered are from the United States. 
The I tedl~violus1irnbntti.s of Europe he records 
fro111 Canada and Colorado, and onr little 
Carthasis, previouhly considered as the Xexi- 
can species, he describes as C. conl~ari~cs.He 
also describes a new spccies from California. 
Tt is with great regret that nle lcarn ihat Dr. 
Reuter can not do further original vorlr on 
insects. 

A u s r r t i ~ ~ ~ i a  are bymosquitoes treated 
Tllos. L. Eancroft in a reccnt number of the 
Annals of the Queensland AIuseum (No. 8, 64 
pages, 1908). Ke  has taken 32 sprcics in 
Queensland, gives full descriptions of them, 
and often notes on the habits of the adults. 
Only four spccies are common enough to be a 
nuisance, and two of these were introduced, 
Culex fatigcl~1.sand R f e g o ~ n y i nfasciatu. 

Nn. R. Drnro~r,has made an extensive at- 
tempt to l~o~nologizc the various art? of the 
cibarian structure of ITe gives a con]- 
pmative account of tllc tnorpliolosy of the 

"En~lill~iatio 1704 Cati~lo~li~n Pentat O ~ I I ~ C ~ ; ~ I I ~ I I I  

E~a~cl ler~iemclcscriptarum," 116n1. Soc. Elalon~. 
Uclg.,  SV., pp. 130-200, 190s. 


n r r  DcmerBung~~~
iihcr Nal~itlen, ncBsL Besclrreib- 


ungea ilelier 3 [411> .~Soc. E u t o ? ~ ~ .  
drten" BcTg., 

STT.,1112. 87-130, 190s. 


'" On the Longevity uf Btitisll Ento~~~ologists." " Ilic l\lundLt.ile der solitiirc.11 .\piden," Rcitschv. 
Zoologrsf ( 4 ) .  XU., 216-221, 1908. ~c~isso~sck. LC1., 1905.Zool.. 1-51, 
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mouth parts in all of the principal genera of 
bees. There are chapters on the function of 
the tongue, and on the adaptation of the 
mouth parts to the flowers visited by the bees. 
There are many text-figwres, and two fine 
dnuble plates. 

THE British Museum (Nat. Hist.) has 
issued an illustrated guide to the insects ex-
hibited in its halls; evidently prepared by Mr. 
Waterhouse.Yhere is a general account of 
insects, and full treatment of the lower orders. 
The Colcoptera and IIemiptera are barely 
mentioned, as the series is not conlpleted in 
these groups; and of the Diptera only the 
blood-sucking fornis receive attention. A 
number of the illustrations are photographs of 
nest8 of wasps, ants and termites. 

MR. M. T. SWENI~has given a revision of 
our species of a part of the large genus of bees 
- G ~ l l e t e s . ~  He treats of the species which 
have black hair on the thorax of the female; 
these are 26 in number. Besides the technical 
descriptions, which appear very complete, 
there is much matter on the distribution, 
flower-habits, etc., of the various species. The 
three plates illustrate the seventh ventral 
segment of the male. I t  is unfortunate that 
the reprint bears no indication of the journal 
of which it forms a part. 

NATIIANBANKS 

SPflCIAL ARTICLES 

ON A COMMUNICATION BETWEEN THE AIR-BLADDER 

AND THE EAR IN CERTAIN SPINY-RAYED 


FISIIES 


A CONNECTION between the air-bladder and 
tlie ear in spiny-rayed fishes has been touched 
upon from time to time since Weber described 
the elaborate connection between these organs 
in the Osteriophysi (cat-fishes, minnows, etc.) 
brought about by the chain of ossicles which 
bears his name. In  the spiny-rayed fishes, 
however, this connection has usually been 
through the apposition of the air-bladder to a 

a ' X  Guide to  the Exhibited Series of Insects," 
with 62 illustrations, 57 pages, London, 1008. 
'"Specific Characters in the Eee Genus, Col-

letcs," pp. 43-102, 3 pls., 1908; University of 
Nebraska, Contrib. Dept. Entom., No. 1. 

cartilaginous wall where certain of the lateral 
cranial bones have faiIed to come together to 
complete the bony wall of the lower part of 
the pterotic capsule. The perilymph which 
bathes the inner surface of the cartila,' o*inous 
wall and the auditory organs completes the 
communication. Such is the case in Lotella' 
and in Myripristis. 

Recently I have found in Nematistius pec- 
toralis a more highly specialized connection 
between the ear and the air-bladder than hap 
been noticed before among the spiny-rayed 
fishes; the connection in this case being 
brought about through a long tunnel actually 
penetrating the basioccipital bone and be-
ing confined to that bone a t  its lower end. 

I n  Myripristis (M. occidentalis) the lower 
part of tlie pterotic capsule is separated off as 
a special sacculus or otolith chamber in the 
outer wall of which is a large cartilaginous 
area between the prootic in front, the basi- 
occipital below and the exoccipital above and 
behind. To this cartilage a large prolonga- 
tion from the air-bladder is broadly attached. 

I n  Holocentrus (8.ascensionis) this condi- 
tion is somewhat modified. On the side of the 
cranium the otolith chamber forms an 
elongate and tube-like prominence, which is 
extendecl backwards to the side of the occi~ital 
condyle, where it opens widely through a sym-
metrical, round, smooth aperture. The side of 
the otolith chamber is mostly formed by the 
prootic prolonged backwards, though the exoc- 
cipital above and the basioccipital below as- 
sist materially.2 The length of the clianlber 
is nearly filled by a very large otolith. This 
posterior opening, though obviously of a more 
highly sprcialized character than in Myri-
pristis, still occurs between tlie same bones. 
It apparently has no cartilaginous covering 
homologous with the cartilaginous lateral area 
in N?jrLprislis, but tlie thin inner membrane 
of the air-bladder forms a sort of a loose 

IReported on by T. J. Parlcer, Tvaqzs. N. Zeal. 
I t s t . ,  1882, Vol. 15, p. 234. 

For a picture of the crallium of IJolocc~ztrus 
trscansiolzis sllowing the exterior of tho otolith 
chamber see "The Osteology of Some Eerycoicl 
Fishes," Starks, Proc. U .  X. Nwt. Dlus., Val. 
XXVII., p. 011. 


