
House-flies in the Philippines. 
I remeniber, years ago, seeing a dried specimen of 

the house-fly sent to Bost,on ill a letter as a great 
rarity there,-the ollly one the sencler hacl seen ill 
a year's residence in Rlaliila. As this is oue of the 
coustant accorrlpnniinellts of man, and a sure sigri of 
his presence or vicinity, I was at  a loss to accoult for 
its absence. I t  is not even fou~lcl in the sugar-yal'ds 
irl any great nnmbers. I now see why it slloulcl be so 
rare; viz., because it could not of itself pass over the 
six llunclretl iniles of the windy Clli~ia sea; anrl the 
few mllicll nliglit be tra~lsported on vessels, if they 
got ashore f~.om their (listant anchorage, would be 
prevented frorn nn~ltil?lying by their nunrierous en(:- 
nlies, -bats, spiders, birds, lizards, ancl otlier re1)tiles. 
Sonle clays I \voultl not. see one, alld rarely more than 
two, arouritl the table. Were they coma~on, wit11 tile 
otlier insect-pests, life mould be alnlost uuenclurable 
in these islands. S. I<NEELBND. 

Solar corona. 
V a r i o ~ ~ s  assigned for the very reasons have been 

oonflictinrr renresentations of the corona made bv 
obserrcrs';vho' have sirnultaneoilsly sliet.ched it, 1t 
seems to me tllat tlie principal cause of tlie very pnz- 
zling tlifferences observecl lies ill the fact tliat the 
light of the corona falls so near the limit of visibility 
a t  the violet cntl of the sl?ectram as to excite tlie ret- 
ina in different observers nnequi~lly. 

I woolcl have each observer tested for coloo-blind- 
ness in the part of the sl~ectrmn between G aud IT; 
and no doubt as great differences would be found in 
tlie sensitiveness of different eyes near tlie upper 
limits of visibilily as is known to exist in differelkt 
ears iu pe~.ceivitrg sounds near tlie upper limit of au-
dibility. Only tllnse sl<etclles of the corona c*oulcl be 
properly coullpared with each otber which were made 
by observers to whoin tlle relative intensity of tlie 
various parts of the spectrum appeareti xpproxilnately 
&he same. H. T. EDDY. 

Badly crystallized wrought iron. 
An iron contractor tolcl me, the otlier day, that he  

was called as an  expert in a case where the wrouglit- 
iron strap of the wall<ing-beam of a stearuboat I)roBe, 
and il~jurecl some one. The broken strap (nboat four 
by eight inclies in section, I t.hinl<) was sho~vn, ~ n d  
the  interior found to he very badly crystallizecl. -the 
worst case, my friend said, he ever saw. Tlie exterior 
evas of fair, ordinary texture. Afterwards, a part of 
the strap was cut of?, sawn lengtliwrise into bars, and 
tested for tensile strenqth. All portions were rather 
weak, the highest resistance being but $6,000 ponntls; 
but the inner sections, where the iron was worst 
crystallized, were tlie st~,ongest of all. 

Does any one know rnore abont this case or any 
similar one ? T. 31. CLAIZK. 
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phcre is clue to heat from the sun, is herond 
'controversy. Elis hypothesis that the inten- 
sity of solar ratliatio~i is g~,aclr~ally lcsscning, 
by rensoli of the clissipation of solar energy, 
and tliat thc paleontologic recortl in arctic and 
temperate regions is in cloir s j  rnpathy with 
this lessening, will bc adinittetl by lnost stu- 
dents. But mhcn Ile asserts that tlie degrncln- 
tiou of terrcstriirl climatc~ has been contin~~ous 
:rncl ~ u ~ i n t e ~ r n p t e d ,  the glncinl cpoclr notmith- 
stancling, :~ssent \\-ill not so ieaclily be J-ielclecl. 
Tlie idea tlint tlie g1nci:il epoch ~ - n scharnc-
terizecl l ~ yesccptional colcl is all but univer- 
sally entcrtainecl, ancl is so plnnsiblc on its face 
that il can be displnccd ouly by cogent reason- 
1ng. 

1Ie advances two lines of argnment, -first, 
th:lt the pl~enomeiia of the glacial epocll wcrc 
proclncecl entirely by local cnnses, such ns the 
elexation of ~nountains n ~ i d  tlie sobmergence 
of plalns ; second, that they belonged in the 
natural order of tliii~gs to :L w:lrmer stage of 
the cartli's clini:~te, and haye c1is:~ppenrcd by 
reason of the sec11l:rr clegrndation of cliniatc. 
These two esplauations are not clearly 1c.c- 
ogirizecX :IS clistinct, hrlt are appealed to ill-
discriminatcly in the coLlrsc of a s o m e ~ ~ h a t  
desulto~ytliscnssion ; thc one being lnolc coin- 
monly c:~llccl npon to acco~l i t  for the appear-
ance of glaciers, and the otlier for t h e i ~  
disappenrance. If  tcuiporary local changes 
are conlpetent to prorlnce local glaciation, they 
\+ot~ltl see111 to he eqrlt~lly compctcnt to tt'r-
iniuatc it ; and R srctllar cni~se ~ C C C X  not he 
appealcd to. If, oil the other hand, the gla- 
ciation of q~1atcrn:try time has been actr~ally 
abated by a sect~lnr change of tcinperature, it  
monl~l seem logical to refer its inaugamtion 
also to a sccnlnr changc. 

The first line of argument is clerelopecl cliiefly 
in a discnssion of the distribution of glaciers, 
n~oclern and ancient, \pith reference to local 
conciitions. This is fill1 of p~.ofitable sugges- 
tion ; a~ii l  i t  is hart1 to see how any ouc who 
has n eighetl the considerations thcrein ad-
clncecl can eutcrtain the hypothesis of a polar 
ice-cap. I t  appears beyond question, that 
the only work accomplishctl by the introdnc- 

WIIITNEY 'S  CLIJ[A T I C  CT5ANGES.l tion of any contlitious of a ge~leral nature 
11. favorable to glaciation worllcl be tlie enlargc- 

INthc first lmrt of this article the c o ~ ~ t e r ~ t s  glaciers, ancl tllc institution ment of e s i s t i ~ ~ g  
of the volnme were clescribccl : the antl~or's of lirnitecl ice-sl~ects ill fi~\orable localities 
principal conclnsions mill now be discussed. 

TIIE CAUSE O F  THE GL.4CI.41, EPOCII.  

Professor Whitney's f~indarnental postillate, 
that the general temperature of the ntmos-

1 Continued &om Yo. .5. 

This, liowever, is a cji~estion of a p r i o ~ ipossi-
I~ilitics: it is quite another ~riatter to (leternline 
whether local coilditio~is can hc nintle to ac-
count for the aiicieilt magnitude of glaciers. 
Wliitnep tells us that ther can ; bat the only 
ancieiit ice-sheet he seriously undertakes to es-  
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plain in that way is tlie Scandinavian. So far 
as local conclitions are concerned, he practically 
leaves tlle phenomena of England, Spain, bnit-  
zerlalzd, India, Nen Zealand, ancl the Atlmltic 
and Pacific coasts of North America, nithout 
a plallsihle suggestion. His analysis of the 
subject is, moreover, conspic~uously incolnplete 
in that it omits all 1)ut the most casual mention 
of ocean-currentb. These g e n t  distrihnters 
of cliinnte are in continual conflict with the 
elements depcndeilt on latitude ; ailcl a n j  re- 
nloclellii~g of coast-lines or sea-1)ottom.; n-hicli 
facilitates or impedes their circulation must 
influence the local distri1)ution ancl local 111:lg- 
nitude of glacial ice. TVllile, theiefore, his 
presentntion of the sn1)ject is intt~resting an(1 
valuable, it is unsatisfxctory. It suggests a 
line of inyiiiry of great promise, but i t  falls 
far short of a solntion of the problem. 

The itlea that a general e le~at ion  of ntinos- 
pheric temperature is more falorable to gla-
ciation than a gener:il Ionrering. is  one nrhich 
arises from an exaggerated appreciation of the 
importance of precipitation as a coilclition of 
glacier-forination. The existence of a glacier 
shows that the local preeipitntion in t l ~ e  form 
of snow exceeds tile local ability of the pro- 
cesses of e l  aporation ancl nielting to tlissil~ate 
that s n o ~ ~ ~  in the course of the year : i t  shon~s 
:tn excess of solicl precipitation oyer clissipa- 
tion. All n ill admit, that, if the local tcnlpeia- 
ture be lowerecl without a concolnitant change 
in otlier conclitioiis, the ice nill increase : ancl 
vice ?;emu. All will nclinit, too, that, if the 
local precipitation be increased n~ithout inodi- 
fication of the other conclitions, the ice nill be 
augmented : and ?;ice veysn .  That is to 5ay, 
the amount of the ice depends oil local tem- 
perature ancl local precipitation. I f  the geil- 
eral teinperature of the atmosphere be elevated 
hy a change in solar radiation, the local effect is 
twofold : on one hand the local temperature 
is  laisecl, and on tlie other the local precipi- 
tation is increased. The first change tends to 
climinisli the rolome of ice ; the second, to in- 
crease it. Whitneg's proposition is, that the 
latter tendency outn eiglis the former, anel 
the glacier gram : the ina,ioiity of in^ estigators 
assume that the change of local temperature 
is the inore iinportant, and that the glacier 
shrinlis. Considering the iinportance of this 

cliinate of any point where glacial ice now 
actually accum~~lates ; but we fortunately have 
an excellent meteorologic record of a station 
high in the Alps, nlhere tlic coilditions are 
lxesuinably on tlie verge of glacier-formation, 
ancl nliere the climate cannot be far different 
fiom that of the surrounding ice-fields. Jlore-
over, the observations a t  St .  Bernard have 
been so thoroughly discussecl by Plantamour, 
\T701f, anrl otlieis, that the n~aterial is in the 
rnost available shapc. Having for data a 
mathematically deduced annual cnrre of tein- 
peiatnre, ancl an ailn~lal curve of precipitation, 
each based on the recortl for a long series of 
years, it  is not tlifficult to introduce the hy- 
pothesis of a variation in general temperature, 
and obtain an approxiinate quantitatire indica- 
tion of the effect of this variation on glacia-
tion. The meail temperature a t  St. Eernard 
is --l.SGo (C. ) .  Let us first assume that 
througli a variation in solar racliatioii this tem- 
perature is raised 3", and again that it is raised 
6" ; then that it is lowerecl 3 O ,  ancl again G o  ; 
and Ict us inquire what effect these variations 
r i l l  Ilavc upon the snon~fall. Evidentlj- there 
are t n o  waxs in which the snowfall is affected 
by a general rise of tem1)ei:rture : first, the 
fraction of the year cl~iring which precipitation 
taltes the solid form is diminished, so that the 
snon forins a smaller percentage of the total 
precipitation ; seconil, t l ~ e  cllange in teinpera- 
tnre beiilg general and not local, the pon7er of 
the atmosphere to receive and transport moist- 
ure is increased, ancl the local precipitation 
is therefore increasecl. I f  we note the clay in 
the spring when the curve of the annual oscil- 
lation of temperature passes upward tllrough 
the freezing-point, nncl again the day in the 
fall when it passes the sainc point in clesceiid- 
ing. R-e have the limits of the portion of the 
Fear rluring which all the precipitation is theo- 
retically fluicl. (Wc are, of course, spealiii~g 
of t l ~ e  icleal arerage Fear : in any individual 
year there is a time of transition, with more 
or less alternation of rain anel snow.) Let us  
call this period ' summer ,' ancl the remainder 
of tlie year, nhen precipitation taltes the form 
of snon-, winter.' that the form and i i s s~ in~ ing  
amplitucle of the temperature cnrre lemain 
unchanged, while the mekii teinperaturc is r a -  
riecl as by I~ypothesis, we call reaclily ascertain 

cluestion to his discussion, and the all bnt ~ u ~ i -  the lengths of ' winter ' anel ' summer ' for each 
versal prejudice agaiiist his biew, it is surpris- 
ing that he suffered the matter to rest wit11 a 
mere declaration of opinion, without attempt- 
ing a yuantitatire comparison. Let us en-
deavor to supplg his omission. 

Tliere is no compiehensire lrnomledge of the 

of the assumccl cases. These hare been com. 
putetl, antl will he f 'o~~nd in the subjoined table, 
lines IV. ancl SII. We nest  ascertain, by 
the aid of the precipitation curre, the amount 
of precipitation (luring each of these periocls 
(V>. 
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Computation of the relations of snowfall to melting and evaporation a t  S t  Bernard, Switzerland. 

I
11. 

111. 
IV.  
V. 

1 ""I
2;: 

1 XI.  

I XVI.  
XVII .  

TEiVlERATURE, IN CESTIGRiDE D E i R  - 3 0 +3-: 1 I 
+6 1 

'Winter  ' begins . . . . . . . . . . . . . . . . . . . Bog. 17.6 Sept.20.2 Oct. 11.1 1 Oct. 30.9 I Nov. 23.8
' Winter . ends . . . . . . . . . . . . . . . . . . . . July 12.3 J u n e  3.9 May 11.1 MRI.. 27.4 

Length of 'winter  ' in clays . . . . . . . . . . . . . . .  327.7 255.7 211.0 

Precipitation duririg this period at t h e  present time, in metres . . .  1.1576 ,9260 .7491 

Mean temperature of winter '  . . . . . . . . . . . . . . -8.68 -774 -6.06 I -2.10 

Cor~,esponding me;ln temperature over Atlantic ocean, near Pr;lnce . +5.2 +1.9 t 1 0 . 0  ! +14.5 

'Pension of satul.ation io r  ti,mpcraturcs V I l .  (millim.) . . . . . .  6.625 1.964 9.165 1 12.298 

T e n ~ i o nof ~ a t u r a t i o n  for temperatures VI .  (millim.) . . . . . .  2.322 2.512 2 876 

R a l i o ~  of precipitation (VI I I .  - I S . )  . . . . . . . . . . . .  5.452 6.289 

12elative snowfall (V. X X.  X .2122) . . . . . . . . . . . .  , 1 0 7 1  1.000 


Length of ' summer>  In day^ 

Mean temperature of ' summer '  . . .  

Relative meltng-porvcr (XI I .  x XII I .  x .boi572) . . . . . . .  

Mean annu;tl tcmpcratL1re . . . . . . . . . . . . . . . .  

Corres~~onc l ing te~s io l l  .of saturation, in nlm. of barolnctric pressure 

IV.Comparative rate of cv;lporation (XVI .  i4.028) . . . . . . . .  

IXVIII. Coml~ar:xtive vale of dissipation (1 XIV.  +1XVII.)  . . . . . 1 ,420 1 1.437 1, XIX.  ( Ratioof sno~vfall t o s n o ~ v d i ~ ~ i p a % o n  . . . . . . 2.518 / 1 ;;A;;(XI$XVIII.) ~ 

The air-currents wl~lch cross the Alps, and 
from which the precipitation at  St. Bernard 
is clerivecl, acquire their moistnre chiefly from 
the Atlantic ocean. The temperature over 
the Atlantic being higher than on the Alps, the 
air is there able to receive a larger portion of 
moisture than i t  can retain in the Alps ; and 
in a general way the precipitation on the Alps 
may be said to be due to this cause. It is true 
that the air-currents traversing the Atlantic do 
not become 1)erfectlg- saturated, and that on 
the way to the Alps they sometimes increase 
their aqueous contents by absorption from the 
Mediterranean or from the lancl, and some-
times diininish i t  by precipitation ; but the 
only measure of Alpine precipitation available 
for the present lJurpose is obtained by clecluct- 
ing the co-efficient of saturation correspoiicling 
to the temperatnre on the Alps froin the co-
efficient of saturation correspon~liag to the 
temperature over the Atlantic. By ascertain- 
ing this difference for the existing tempera- 
tares, ancl again for the temperatures assumed 
in the hypothetic cases, we are able to malie a 
coinl~arison between the actual rate of pre-
cipitation and that which woul~l obtain if the 
general temperature of the atmosphere were 
raisecl or lowered. The annual procession of 
temperature orer  the Atlantic ocean is not 
accurately kilomn ; but the tract of illost im- 
portance for the present purpose is that  par- 
tially surrounded by England, France, and 
Spain : and its temperature conditioils are suf-fi- 
ciently well determined by the observatiolis in 
these countries. By the aid of the isotherms 
plotted for each month by the French bureau of 
meteorology, the temperature of a definite por- 
tion of this region has been declnced for each 

moilth of the year. Line VZ.of the table gives 
the mean temperature of ' winter ' at  St .  Ber- 
nard for each of the fire cases. Line VII .  
gives the mean teml~erature orer  the indicated 
portion of the Atlantic for the same periods 
and on the same assumptions. I n  lines VII I .  
and I X .  the maxim~lrn tension of' aqueous 
vapor in the atmosphere, exl~ressecl in millime- 
tres of barometric pressure, is given for each 
of these temperatures ; ancl the differences be- 
tween these (X.)  are talien as measures of 
the r e l a t i ~ e  rates of precipitation nncler the 
various assnrnptioiis. 3Iultiplying these rates 
by the corresponcling numbers of line V., we 
obtain a series of numbers which measure the 
relative snowfall under the several assump-
tions (For conrenience these numbers have 
been mtlltipliecl by an arbitrary constant, so 
as t o  express them in terms of the present 
~recipitation as unitx.) For esainple : in the 
assumecl case of a' general tem1)ernture 6" 
lower than the present, the length of winter ' 
is 327.7 daxs. A t  the present time the total 
precipitation in rain and snow during that  
period is 1.1376 metres ; ancl in the assumed 
case the whole of this precipitation would be 
in the form of snow. This is notably greater 
than the present snowfall, .7491 metres : but 
the general rate of precipitation, affecting the 
whole year alilie, wotlld be less than the pres- 
ent in the ratio of 4.303 to  6.289 ; ancl these 
two factors, tending in opposite directions, so 
nearly neutralize each other that  the total snow- 
fall (XI . )  in the assumed case differs by only 
G per cent from the actual. 

The figures of line XI .  show, for a thermo- 
metric range of 12" (C.) ,  a variation of 0111~7 
33 per cent in the snowfall, and indicate, that, 
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if tlie formation of glaciers delsendecl exclu- 
sively on precipitatioil, it  would not be greatly 
infltlenced by a gellcral change of tcmpcrature. 
The actual influellce is esertecl chiefl~. through 
the agencies of clissipation ; to the consiclera- 
tion of which we IIOTS I I ~ S S .  

The dissil~ation of the snow is accomplished 
partly by evaporation and partly by melting. 
Whether one 1)rocess or the otllcr l~reponder- 
ates, depends upon ciicninstances ; and in the 
case under consideration we clo not know their 
relative irnpo~tance. 7JTe liave therefore macle 
separate compr~tation of tlie ratios of melting 
and el-aporatio~~. Melting talres place only 
during the period we 11:ire designateel ' snrn-
mcr ' ; and its rate cluring that period is meas- 
ured by tile niean temperatnre, espressetl in 
centigracle degrees. If, tllerefore, we ~nultiply 
the length of the ' s n ~ n m e ~ . 'in each case by 
its mean tenil)crature, we obtain a number in- 
dicative of its relative power to rnclt sno~v ancl 
ice. These numbers are give11 in line S l V . ,  
ancl csliihit a wicle range; tlie rate of mclt- 
ing with a general temperature Go higher tlian 
the present being neal,ly tliree times as great 
as the present, ancl the rate with a general 
temperature G" lower than tlie preseat being 
less than tlie sixtieth part of tlie 1)resent 
rate. 

Evaporation is not restricted, like melting, 
to the ' summer' period, but goes on during 
the entire year wlienever the atmosphere is not 
saturated with vapor. Strictly spealiing, its 
rate is measurecl by the difference betwcen the 
arnolmt of ~noist~ire actually in tlie air aucl tlie 
amoru~t necessary to produce saturation. We 
have no direct inearis of ascertaining tliis rate 
for our assumed cases ; but it seems rcasona- 
ble to suppose that the reladre hnmiclity, or 
the ratio of n~ean actual rapor-tension to tlie 
tension due to satmation, would be the same 
in a11 the cases; ancl upon this ljostnlate the 
rate of ev:tl)oration for each case is measured 
by tlie tension of saturation due to tlie mean 
annual tcml~eratrlre. These tensions are give11 
in line S V I . ,  ancl the decluced rates of evapo- 
ration in line XVII.  These numbers do not 
increase so rapidly as those expressing the 
melting-power ; but they indicate that the rate 
of clissipation by el aporation is doribled by a 
general rise in temperature of 9". 

Since, then, a rise of gcneral temperature 
di~ninishes slightly the solid precipitation, ancl 
a t  the same time illcrcascs greatly both the 
rate of lnelting ancl the rate of evaporation, it 
is e ~ i d e n t  that it is not farorable to the forma- 
tion of glaciers ; and we shall obtain the same 
qualitative result, whatever me assume to be 

the relati1 e importance of melting a11cl evapo- 
ration. For tlit: sake of reaching n definite 
quauti tat i~e result, me will inalie the arbitrnry 
assumption that the snow now prccil3itatecl at  
St .  Bcrnarcl loses two-thircls of its vol~iine by 
evaporation and only one-third by mclli~lg. 
This gives for the ratios of clissil3ation the 
nti~nbers eonta i~~ed in line XVIII .  D i~ id ing  
tlie relatiye snowf>~ll(XI.) t;y thc relative 
dissipation (SVIIT.), nre obtain the ratio of 
sno~vfall to s i ~ o ~ ~ ~ - d i ~ s i l ~ a t i o i ~nllich( X I S . )  
may be talien to express tlze tendenr? to the 
forination of glacicis. This tentlcnry appears 
to he increasecl two :~ncl one-liali' tinier ).)I (iO 
lowering of general temperature, and climin- 
ishecl nearly two-thirds by a corrcsponcling 
advance of teniperatnre. Consitlering the en- 
tire range of temperature intlicatcd by the 
l ~ ~ p o t l ~ e s e s ,cacli increinent of 48" cloribles the 
col~joil~tpower of evaporation ancl lneltil~g to 
remove the precipitated s n o ~ ~ .  

I t  is, of course, not im:igiiied that tliis snial- 
ysis talies account of all the climatic factors 
affecting the problem ; but it is belic~ecl that 
no oinittecl factor can inoc1ifjT tile qnali tat i~e 
result. One of the most i~nl~ortai i tof thc 
ignorecl consiclerations is that of the influence 
of rail1 u ~ o n  the rate of melting. Tlicre is no 
Tray in which tlie heat of a warm cnrrent of 
air is comnlunicatecl so rapidlr to a becl of 
snow or ice as by means of tlie precipitation 
of rain ; anel, since rainfall is necessarily in-
creased by rise of teml)cratlire, onr les~il ts  
wonlcl be some!\ liat strengtlieiiecl if t l~ l s  factor 
were take11 illto acco~~n t .  

Another factor of possible importance is 
connected wit11 t l ~ e  ~eloci ty  of air-currents, 
The circulation of tllc atmuspliere is caused 
bj. cliffeiences of ternpeiature, slid tl~escdiffer-
ences arise fiotn solar I~eating ; so that an nu$- 
nlentatioll of solar lieat teiitli to accc1er:lte the 
aii~ial currents. This accele~ ation woultl plob- 
ably not be great for tlic range ofteml)crntrwes 
lierc consitlerecl ; nerertlleless, ~t ~voolcl be 
mort l i~  of coniitleratioii if  r e  were able to givc 
a quantitative esprcssion to its effects. One 
of these efects 11oulc1 be an increase of pre- 
cil~itation, incloding an increase of snowfall; 
anotller ~ o u l c l  be an increase of the rr te of 
melting ; ancl a third woulcl be an increase in 
the rate of evaporation. 111 their relation to 
our rcsults, these effects might perllaps ncu-
tralize one another. 

The problem we bave t l~ns  examin~il is by 
no means siml)le, aild it is not iinpossible that 
some meteorologic f:xllncy lnrks behintl 011s 
figures ; but. until it sllall be pointed out. we 
are constrained to bclieve tliat one of I'ro-
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fessor Whitaey's chief postulates is ~ m t e n -
able. 

Another postulate, a ~ i d  the one most essen-
tial t o  tiis general tlieory, is cqunlly a t  variance 
with the ordinary belief of men, s u ~ lis, in our 
opinion, equally erroneous. I t  will be consitl- 
erccl in the third and final par t  of this article. 

A M E R I C A N  P A L E O Z O I C  FOSSILS. 

A ~ I L I . K R ,  S. A. The Anzerican pnieozoic foasds: a 
ca~nloqueqf the genera nlad p/lecle\ (etc ). Cin-
ciunati, the author, 1577, 1883. 1 G f  331 17 S o .  

THISs e c o ~ i ~ ledition of JIiller 's catalogue of 
America11 paleozoic fossils consists of the ori- 
ginal list issued in 1877, witli a consecuti\-ely 
pagecl su i~ l~ lement  T h eof sorne ninety pages. 
w o ~ l i  is essentially a cataloguc of genera ailel . 
species, n i t h  naincs of authors, clatcs ,.1)laces 
of l ~ ~ ~ b l i c a t i o n ,  groups of rocks in  mh~cli  tlir 
species a rc  found, and the etymology ancl sig- 
n i f i c a t i o ~ ~of the nalnes applied t o  them. 
There i s  also a n  i~itrocluctiori to  the strati-
graphical geology of' the paleozoic rocks, :% 

the ot1ic.r side. It vould also be well if a 
b i b l i o g r ~ l ~ h yof the  ~vorlis cited in  the list, 
often by titles so  coi~cle~lsccl a s  to  be difficult 
of recognition by those u~ifainiliar with pale- 
ontological literature, were t o  he added to 
the volume. 'l'liese, howel-er, are  suggc.stions 
ratlier tlian criticisms ; and we niny sul)l~lement 
them by fl~rtlier suggesting that  naturalists 
vonlcl be  ~ ~ n c l e r  still greater o1,ligations to  U r .  
Bliller, should his time anel inclinatio~is leacl 
him to prepare similar catalogues for the la ter  
geological formations. 

AUSTRALIAAT CRUSTACEA. 
Catalogue of the Austmliulz stalk a11rl sessile-eyed 

fiuslncen. By WII,LIAM8. HASIVELL. Syd-
ney, 1682. 24+3?1 p , 3 171. go. 

' J ' r~cAustralian mnseum has ~ e c e n t l y  issued 
a list of Australian c ~ u s t a c c a ,  rnucli after the 
pattern of the list of Nc~v-Zc:~lancl crustacea, 
prtblishcd six years ago. 'I'lie present work is 
largely a compilation ; the  autllor for some rca- 
son usually l~referr ing t o  copy tllc dcscril~tions 
of anthois, e r e n  whcil sl)ecimens merc a t  hand, chapter 011tlie constr t~ct io~i  ancl application of 
nrllilc the sl i~onymy exhibits many proofs of anames in l~aleontology (contributecl by Prof .  
liBe treatment. T1ret.e ocvur to  us severalE. TV. Claypole), ancl a n  explanatory preface 
species 11hic l~  should have bee11 inserted i n  tlie t o  the original, :uid t o  the supplementary part .  
list, but whicli appear t o  have escaped M r .I t  is neeclless t o  dilate on the  i~sefulness of a 
13asn.ell: these arc, -

Pammicippa affinis Miers. 
Halirnus auritus Edwartls. -- (Pt. Philip, Kinahaa, 

Pvoc .  you. DzLhlitz soc., i. 117, 13.58.)
1,ambrus latirostris Mieri. 
Lritoclleira bispinosa Kinahan. 
Pilamuopeus crassimarins A. Xilne-Edwards. 
Pilumnus deflexns A. 3lilne-E(lwari1s.
Neptu~rus rugosus A. AIilne-ICdmards. 
Thelphusa a~~gnstifrons A. IIilne-Edwards. 

Thelpl~nsacrassa A, illilne-Edn ards. 

(+elasimus longidigitunl ICingsley. 
Gelasimns annulipes Edwards. 
Ocypoda fabricii Edwards. 
Ocypoda conxexus Quay et Gainlard. 
Pachygrapsas trans7 ersus Gibbes (P. levimanus 

Stimns. 1. 
~ e ' t e ~ o g r a ~ s u screnulatns Edwards. 
Cyclograpsns tarmanicus Jacquinot et Lncas. 
illacropl~~halinu311dilitatus Etlwards. 
Rlacrophthalmus clefiriitus White. 
Calcinus Iaterls. 
Alpheus bidens Edwards. 
(Alphens tlletis White is 111erely mentioned, but 

not in such a rnnnner as to imply that it belongeti to 
the Australia11 fauna, as in reality it does.) 

Still, leaving these deficiencies, the  work 
will probably have a certain valne for the  stu- 
dents of Australia, ns i t  brings together in  a 
compact form descriptions of a large propor- 
tion of the crustacea of tlie antipoclean conti- 
nent.  J .  S. ICINGSLEY. 

15-ork of this kincl, 7~hic.h comincnrls itielf a t  
once to  tile noticr of ~l-orlring iiaturalists, even 
those not  especially c l c ~  otecl to  paleontological 
studies. Catalogaeq ancl hii)liographics, even 
when of esecut io~i ,  are i ~ ~ f e r i o r  always wcl- 
come to the stndciit a s  labor-saving tools, and 
when well done are  inr~alnable. T h e  testimony 
of  expei ts  i n  this case is to  tile eff'ect tlint the 
v o r k  has been done \\it11 care ancl eon11~lete- 
ness ; thorigh, as  in a11 i i ~ c h  catnlog~ies. i t  woulcl 
l)e strange if there mere not some omissions. 
I n  tlie way of criticism, 77 e s h o ~ ~ l d  say tlint the 
addition of the nrlmher of the page to that  of 
the rolame,  or t o  its abbre~ia te i t  title, wonld 
have been little additional labor to  the inclus- 
trious compiler, and wonld save mncli time to 
the person using tlic v o r k  as  a n ~ e a n sof refer- 
ence, esl~ecially to  old ~~ol . l i s  n~hicli a re  often 
destitute of a n  intlcx. Furthermore, e s c e l ~ t  
in  the case of confessedly absolute synonyms, 
we believe it  is better to  esprcss  tlic compiler's 
~ ~ i e w ,that  a certain generic o r  slsecific nanic3 
i s  mercly the eqnivalent of another, by a mark 
of interrogation preceding tlie sign of eqnalitx 
ntld the supposed prior rlanie. I n  this way 
there is  less liability t o  error in inattcrs about 
which antliors are not universally agreed, tlian 
when a positive statement is  made on one or  
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