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the like, and is interspersed with numerous 
u s e f ~ ~ l  I n  the 48 pages of hints and cautions. 
chapter X., the autl~or gives a concise state- 
ment of the fixation, sectioning, staining and 
mounting of tissues, together with brief dis-
cussions of nlicrotomes and section Imives, 
drawings for book illustrations, and the prep- 
aration of models. The practicability of the 
~ilet l~od of blotting paper for rnaking model; 
will appeal to all biological workers. 

The book is remarlcably free from typo- 
graphical errors. Only two or three iasig-
nificant ones have becn noted by the reviewer, 
as:  the omission of the prirne marks of A'13', 
Fig. 15, page 6 ;  ecenily for recenily, page 260; 
and specinten for specimen, page 282. 

An extended review of t l ~ e  book would be 
superiluous as its me'its are already su6-
ciently linown to the readers of SCIEYCE.I ts  
past success is adequate commentary on the 
author's judgment as to what is needful in  a 
book devoted to the principles involved in  
malzing ll~icroscopic obsemations. 

NICHAEI~F. G U Y ~ R  

BCTEATTIb'IC J O U I ~ N L Z L ~ SA N D  ARTICLES 

Trrc April nuniber (volume 10, number 2) 
of the Transccctio.lzs o f  the  Americun Mat7ze- 
maLicuZ Socie ty  contain3 the following papers: 

L. E. Dickson: " Geneial theory of modular in- 
variant s." 

I. Schur: " BeitrZge znr Theorie der Cruppen 
Iinearer homogeiler Bubstitut~onc~n." 
E.J. S l ilczynslci: ' Piojectivc different in1 geoni- 

etry of curved surfaces (fourth memoir) ." 
Edward Iia5ner: " Natural families of trajec- 

tories: conservative fields of force." 
G.  W. Ifnrtwcll: "Plane fieltls of force whose 

trajectolies are invariant under a projecti-cc 
group." 

Rr. -2. Manning: "On tlie order of priinitito 
groups" 

G. D. Birklloff: ''E~istmce and owillation tlie- 
orein for a certain bounclnry value problem." 

X7axilne BBcher: " On tlie r~gions of conrergence 
of power series which represeiit tao  climensional 
harmonic functions." 

TIIE April nuniber (volnme 15, number 7) 
of the Bul le t in  o f  t7ze Ime,. icun Malhe?nccticuZ 

Socie t !~ contains: Report of the February 
nzeeting of the society, by F. PIT. Cole; "BB-
zout's Theory of Resultants and its Influence 
on Gco1neti-y " (presidential address), by 11. 
S.T'CThite; " O n  the IZeprescntation of Num- 
bcrs by hfodular Forms," by TJ. E. Dickson; 
"Note on 1I;iirotb:s Type of Plane Quartic 
Curres," by H. S. White and Ii. G. Xiller; 
" Cantor's IIistory of %fathematics,'' by D. E. 
Smith; '(Shorter Notices ": Slaught and 
J'cnnes' EIigh School Algebra, by E. B. Lytle; 
SchoenAies9 Einfiihrm~g in die IIauptgesetze 
der zeichnerischen Darstellungsmethoden, by 
Virgil Snyder; Laurent's GEom6trio An-
alytiqnc G6n6rale, hy E. I3. Cowlc-y; Pttit- 
Bois' Tafcln un1)~stirnmter Intearale, by E. 
L. Dodd; dnnuaire ilu Bureau des Longitudes, 
by E. W. Brown; "Notes "; "New Pnblica-
tions." 

TIIEMay nixnber of the Bulle t in  contains: 
Report of the Fcbruary meeting of the San 
Franciqco Section, by TV- A. Manning; "The 
Construction of a Space Field of E~tremals, '~ 
hy E. (1. Bill; ('Tile Second Variation of o 
Definite Integral," by A. L. Underhill; ('A 
Simpler Proof of Lie'& Tllcorein for Ordinary 
Differential Equation+," by 1,. D. Ames; 
"FIcath's Euclid,f7 by D. E. Smith; "SI~orter 
Notices " : Czuber's Differential- und. Integral- 
rechnnng, by r,. W. nowling; Fabry's Trait6 
de hTath6ntatiqucs Gin6ralcs, by C. 7;. E. 
Moore; Schubert9s Auslcse aus meiner Unter- 
ricllts- und Vor1rsunysr)raxis and Idria's Pas- 
sato ed Presente delle Teorie Gcometriche, by 
Edward ICasner; ISIiiller's Fuhrer dureh die 
rnathematische Literatur, by Q. A. Miller; 
Toss' Ucber das Wesen der I\.[athcmatili, by 
Flori:~n Cajori; "?Cola5"; "Now Publica-
tions." 

-

BOT.1\71C~IL SOTEB 

TIlE BOTANY O F  THE F A E R ~ E S  

EICIITyears ago unilcr the general direction 
of Professor Dr. Eugrno Warming the first 
volume of a comprehensive xvorlc on the legc- 
tntion of the Faeriies Islands was published 
simultaneously in Copenhagen (Det Nordisl<e 
Forlng) anti Lonilon (John Wheldlon 67 Co.). 
It contained 340 pages of text, ten plates and 
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fifty illustrations in the text. *There is first 
a short historical chapter by Warwing on the 
earlier botanical investigations of the islands, 
followed by a chapter of about thirty pages by 
C. H. Ostenfeld on the geography, geology, 
climate, ete., in which we learn that there are 
about tweilty islands, of all sizes, from mere 
islets to the larger islands thirty or more 
kilometers long and ten to twelve in width. 
They lie about 7" west of the meridian of 
Greenwich, and in latitude 62" north of the 
equator, and are nearly midway between Scot- 
land and Iceland. I n  general they are moun- 
tainous, the elevations reaching to between 
eight and nine hundred meters. The air is 
moist and cool, and there is much rainfall 
(159.3 centimeters-nearly 64 inches). 

Following these general chapters are those 
devoted to Phanerogainae (261 species) and 
Pteridophyta (24 species), by C. IT. Ostenfeld; 
Bryophyta (338 species), by C. Jensen; Fresh- 
water Algae (323 species), by E. Borgesen; 
Freshwater Diatoms (248 species), by E. Ost- 
rup; Fungi (168 species), by E. Rostrup, and 
Lichens (194 species), by J .  S. D. Branth. 

The second volume, which appeared in 1903, 
includes papers on marine Algae (216 species), 
by F .  Boygaen; Marine Diatoms (182 spe-
cies), by E. Ostrup; Phytoplanlcton from the 
Sea (93 species), by C. N. Ostenfeld; Phyto- 
plankton from the Lakes (17 species), by F. 
Borgesen and C. 13. Ostenfeld; the IIieracia 
of %he Faeriics (21  species), by IT. Dahlstedt, 
and concludes with a History of the Flora of 
the FaerBes, by Professor Warming in his 
peculiarly lucid and interesting style. I n  
summing up his conclusio~ls he says he is fully 
convinced "that the whole flora-at least ail 
the more highly organized land plants-have 
immigrated after the glacial period, across the 
sea, and from the nearest eountrics, lying east, 
especialIy Great Britain." 

The third volume, which closes the series, 
contains more general papers, the first by F. 
Borgeson being a most interesting ecological 
study of the marine algae, while those that 
follow include " additions and corrections ') to 
previous lists of plants, popular plant names, 
land vegetation, gardening and tree planting, 

agriculture, etc. A ten-page papw by Pro- 
fessor Warming-" Field-notes on the Bi0100 
of Some of the Flowers of the FaerBes "-is 
full of suggestive observations. I n  an ap-
pendix of twenty-eight pages I?. Borgesen and 
R. Jonsson present a paper on the Distribu- 
tions of the Marine Algae of the Arctic Sea 
and of the Northernmost Part  of the Atlantic 
for the purpose of comparing the FaerBese 
Algae with that of other portions of the neigh- 
boring seas. 

Throughout the work the reproductions of 
photographs, especially of marine algae, are 
most excellent and some are really quite 
remarkable. 

THE GRASSES OF CUBA 

IN a recent "Contribution" from the 
United States National Herbarium (Vol. 
XII., part 6) Professor A. S. Hitchcock pub- 
lishes a ('Catalogue of the Grasses of Cuba " 
which is ('based primarily upon the collections 
at the Estaci6n Central Agron6miea de Cuba." 
Here are deposited C. F. Baker's collections, 
and the Sauvalle EIerbarium. I n  addition to 
these Professor Hitchcock has had for study 
many Cuban collections in the National I-Ier- 
barium, the collections by Charles Wright (in 
the Gray Herbarium), and those in the her- 
barium of the New yorlr Botanical Garden. 
As a result of his careful studies he is able 
to enumerate more than two hundred species 
(228) ,  while Grisebaeh included 154 and Sau- 
valle 1'70. 

I n  the catalogue, in which the only descrip- 
tions are to be found in the analytical keys, 
ten tribes are represented and these include 
sixty-six genera. The northern botanist misses 
the Aveneae, aordeae and Phalarideae, which 
appear to have no Cuhan representatives. 
Nore than three fourths of the species are 
found in the genera of the series Panicaeeae, 
and considerably more than one half (135) 
are in the tribe Panieeae. The largest genus 
(Panicum)  contains more than a fifth of all 
the species. Of Bambuseae there are seven 
species, all of the genus Arthrostglidizcm. 

As evidence of the eonlmenclahle coaierva- 
tisin of the author may be cited the fact that 
he has found it necessary to found but one 



SCIENCE [N.S. VOL.XXIX. No. 748 

new genns (Reimarochloa), nine new species, 
and to change the names (new combinations) 
in  but nineteen cases. 

CHARLESE. BESSEY 
TIIE UXIVERSITY NEBHBSIII~O F  

SPECIAL AIZTZCLES 

SECONDARY CETROlIOSO3fE-COUPLINGS AND TEE 

SEXUAL RELATIONS IN ABRLYAS 

INProfessor Castle's interesting communi- 
cation on sex-heredity, ppublished in the issue 
of SCI~~NCEfor March 5,  a view is advanced 
that is akin to tlle "provisional formulation" 
that I recently offered,' but seems to me a 
decided improvement upon it. In  the course 
of his discussion Professor Castle points out 
that the "XX and X " formula. wliich holds 
true for so many insects, apparently can not 
be applied to the conditions in Abraaas, as 
indicated by the experimental results of Don- 
caster and Raynor. These results only seen1 
explicable under the view that the relation 
wit,h which we have becollie familiar in other 
insccts is here reversed, the fernale being 
heterozygous and the male hon~ozygous in 
respect to sex (Bateson, Doncaster) ; and with 
this conclusion I concur. Definite cytological 
evidence has now been produced that the same 
is true of some other animals. The work of 
Baltzer, done in  Boveri's laboratory it shows 
that in the sea-urchin all the sperm-nuclei are 
alilre, while the egg-nuclei are of two classes, 
approxirnatcly et11raI in number. All of the 
gamete-nuclei contain 18 chromosomes. I n  
all of the spernz-nuclei and in  one class of 
egg 17 of these are rod-shaped in the meta- 
phase and anaphases of cleavage, and have a 
terminal attachment to the spindle, while one 
is a long chronno5ome that  has a subterminal 
attachment and therefore is hooli-shaped. I n  
,the other class of egg one of the rods is re- 
placed by a second somewhat shorter hook- 
shaped chromosome. The latter, therefore, 
forms a distinctive differential between the 
sexes; and cytologically considered the fetnalc 
is heterozygous, the male homozygous. A 
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cytological parallel to thc condition inferred 
from the experimental data in tlie case of 
Abraxas is thus demonstrated. Furtholmorc, 
if tlle differential cllromosome in  the sea-
urchin is of the same general nature as the 
X-element of the insects, a confirmation is 
given of Castle's assumption that in  one class 
of cases (e. g., IEemiptera) S X  means the 
female condition and X the male, while in  
another class of cases the presence of X mmns 
the female, its absence the male. 

From the point of view thus given the im- 
portance of a cytological study of Abraxas i s  
manifest. Thanks to the courtesy of Mr, 
Doncaster, 1 have for some time had this 
material under investigation; but unfoi.tu-
nately i t  presents great practical difficulties. 
So much may, however, be said, that ~ ~ h i l e  
the spernlatogonal divisions present a normal 
appearance, the spermatocyte divisions, in 
both the hybrid and the pure forms, show re- 
markably complicated and puzzling phenom- 
ena that arc unlike anything hithcvto de-
scribed in  other insects. A detailed analysis 
of the distribution of the chromosomes in 
maturation will, I fear, prove impracticable, 
and as far  as this particular case is concerned 
we are for tlie present reduced to mere specu- 
lative guess-work. I think, however, that we 
should not hesitate to guess if indications for 
direct observation can thus be found. 

Professol. Castle's assumption is that the 
" repulsion " between the grossula~~infafactor 
(" C f  ") and the female-producing factor 
(" X "), post~lated by Bates011, li is doubtless 
due to the fact that the grosst~lrxriata cl~aracter 
acts as the synaptic mate to the S-element." 
This is, perhaps, admissible; but fi*om the 
standpoint of the chromosome-hypothesis i t  
involves the following difficulty. I n  the het- 
erozygous female (GLX in  Castle's fotmula) 
4: is assumed to couq~le in synapsis. not with 

its own homologue or allelomorph, L (as i t  

must do in the nlale GL or CG), but with a 

different element, X. The L factor is thus 

left with no sgnaptic mate; and this result, 

when followed out, is found to involve still 

furtlier di6culries. Even thouqh 1; be re-
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