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:IS the r e c c ~ ~ t  clisljlays have remarkable been 
attributed to the rolcanic clasts of I<rakatoa. 
The peculiar phenomena in the skies, lilie 
those described, %-ere not noticed at  Tientsin 
in the spring. This niay be accounted for by 
atmosplielic conditions being changed, and 
the air at this season of tlic year being over-
chargecl with too rnucli fine material deriver1 
from the dust-storms ~ h i c h  form, cluring >larch 
ancl April, so lnnrkecl a feature of the c1iln:xte of 
northeri~ China. I thil~lii t  quite probable, 1lon7- 
eJer, that red skies. similar to those recently 
obserrecl in various parts of the worlcl, may a t  
times Ile seen throughout the wiuter by foreign 
residents at Peking and Tientsia. 
-1few more worcls about loess-clust. During 

the n-later referrecl to I was much interesteel 
in the question of the loess that n as ailnually 
being removecl from the land ancl carriecl out 
to sea, ancl not only was i~npressecl with the 
amount transportecl by streams, but mas lecl to 
believe th:tt a not inconsiclernble quantity was 
borne eastwarcl by the prevailing wincls, and 
finally precil~itated npon the ocean. Inquiries 
brought out the fact, that, in the China seas, 
ships many hunclrecl miles from land frequently 
report showers of fine material falling upo11 
the clecks, whicli in many cases hare been 
wrongly regardecl as deposits of volcanic clust. 
In  conrersation the captain of the steam- 
ship China, on the passage from Yokohama to 
EIo11g Iiong in the autumn of 1579, he nar-
rated his experience in a dnst-storm, while 
~ass i t igover the same route in the preceding 
spring. The storrn occurred April 25, in lntl- 
tutle 2g0, longitude 1%'. J t  lasted twelve 
liouis, with a lieavj- ~ ~ i i l d  blo~ring steadily from 
the north-west. E h e r ~  thing on board was 
coated with an escessirely fine dnst, which, as 
the captain espresse(1 it, '.was so thick that 
it could be taken u p  with the fingers lilie so 
much snuff." Flonl tile rigging, one of the 
snilors, uncler orders from the captain, collected 
~ i t ha knif'c>-blade a lmge amonnt of the dust, 
samples of ~ ~ l l i c h  he form arded to Lonclon for 
es:imination. Sow,  I very n ell remember that 
in April the ~ l i o l e  plain of northern China mas 
enveloped in s e r e i d  severe dust-storms ; t v o  
of them, at  lc:ist, having a tloration of three 
( la-s  each, and filling the air at  times with 
dnst, so :IS to cornpletelg obscure the sun .  
There is no question in my mi~icl but that the 
inaterial mliich fell upon tlle steamship came 
from the loess of China ; ancl I believe that a 
great deal of the so-called volcanic clusts 
n-hich are often reported as observecl a t  sen 
are, at  least iri Cliinese waters, derived from 
loess-deposits. ARBOLDUAGUE. 

THE EVOLD'TIOAV OF THE CEPHALO-

PODA. -1. 


CEPII-i~o~ons,or cuttlefishes, have struc-
tural peculiarities which rnalie them the most 
favorable subjects now li110~11 for the special 
study of the problenls and lams of the evolu- 
tion of forins in time. I n  two of tlie orders 
the animals were shell-co~ered ; and the shell 
in these is so built that it lreserves, even in 
the fossils, the e m b r ~  o, the young shell, and 
all its stages to the f ~ ~ l l  Then, passing grown. 
011 into old age, it sliows in the senile period a 
series of retrograde transformations, often re- 
versing its ntlult coi~dition ancl aspect. This 
recorcl of the entire life is fuller than any one 
mho has not minutely studied this t ~ p e  can 
imagine from his experience in other branches 
of the ani~nal liingclonl. It is not only in itself 
a colnplete cycle of changes, ancl these of no  
slight or doubtful character, but the estelnal 
recorcls of the shell-structure, apertures, and 
other parts, are supplemented by the hare1 por- 
tions of two i~iternal structures, which are pre- 
served, ancl also change in accorclai~ce with the 
age of the shell. TVe have, therefore. in every 
n ell-preservecl specin~en, the unique advantage 
of being able to study tlie co~r~plete cycle of its 
incliviclual life in three clistinct sets of organic 
parts. 7TTe can therefore compare the changes 
which we observe in the inclixiclual with the 
nloclifications which the group has ~uldergone 
in its progression or retrogression in geologic 
tiines mith a certain completeness of the evi- 
dences, at present unattainable in any other 
class of animals. I n  the Belemnites, the third 
orcler, the shell and its parts are much less 
instructive; and finally, in the fourth, the 
Sepioiclea, it is so much rednced. ancl so 
frequently absent, as to lose Tery largely in 
this respect. 

The class has tnro snb-classes, 'l'etrabranchi- 
ata and Dibranchiata. These Kere establishecl 
117Ricliarcl 011-en as orders, -a purely techni- 
cal cliFerence, ~~hic11 docs not cl~ange in any 
TTV the value of the structural distinctions ns 
give11 by this einineilt nnturalist. The Tetra- 
111anchinta are shell-covered ; and they are rep- 
resentcii by the ~noclern Failtilus, the only 
existing genus. The Dibrailchiata are cle-
sceiliiailts of the former, but e~lclosecl the shell, 
ailcl resorbed it in Inany forms, so that t h e -  
appear as naked animals. The cuttlefishes, 
squid, devil-fishes, etc., are esisting types. I11 

studying these types. the author has been let1 
to aclopt n nerr nletliocl of charncteri~iilg the 
divisions, ancl besides the olcl structural tlis- 
tinctions, which are still available, to apply the 
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correlations of habit anil strnctnre to the cluci- 
clation of ordinal diffcrcnces. 

The class Cel~halopoda is coniposecl of cscln- 
sirely aquatic and nlari~lc animals, ant1 conse- 
yncntly they breathe with gills. Thc structures 
of tlie two sub-classes coillcidc ~vitli two tiis- 
tinct habitats which tlicy rcspectircly occnpy. 
Tllc Tetrabranchiata, like tllc Kautilns, vcre 
csse~~tiallylittoral crawlers, though possessing 
organs suitable for sn imming, and iloubtless 
u s i ~ ~ gthem more or less for lcapillg anil swim- 
111i11g. 

The allimal of the Kaatilns has a large man- 
tle or fleshy sac cnclosii~g the internal org:Lns, 
which can bc ol3enccl arounil thc margin, or 
closecl, at  the will of the allinlal. Acl~nittiilg 
the water around the margin, tliey fill their 
mantle-cavities with water. ancl tlicn, closing 
a11d compressing the mantle-sac, force it out 
with violencc through a Beshy pipe, nhich is 
csclasivcly used ihr that purposc, and always 
situated on tlic ventral side. Thc reaction of 
the strearn is sufficiently l?omerful to clrire thc 
l>ocly of thc animal with varying degrees of 
sriftncss bacliwards. The Beshy pipe is 
therefore an ambulatory pipe or llyponomc ; 
ancl we proposc, in placc of tlic old ant1 con- 
f't~sing terms, to call it by this namc. 

Thc Dibranchiata change the external shell, 
w11ich they inherit from the Tetrabraiicliiata, 
into an internal organ, and taking advantngc 
of thc powerful hydraulic apparatus of the 
Tctrabranchiata, which they also inhcrit, ancl 
illcreasing its efficiency, bccome, as is well 
lino~vn,exclusively swimmers. 

The ambulatory pipe of the Nautilus canscs 
a corresponding clcpression or sillus to occur 
in the aperture of tlie slicll on thc outer or 
ventral sidc, and its efyect is also to bc seen 
in thc striae of growth throughout the entire 
length of the shell on the velitral siclc ; so tliat 
me linow, from these indications in ally fossil, 
what mas thc coinparativc size of the pipc, ancl 
whcthcr thc aninla1 was nlow or less power- 
ful as a swimmer. Other inclications, such as 
the opciiness or contrnctccl form of thc vari- 
ous apertures of cliffercnt gencra, exhibit with 
equal clcarllcss what they coulcl do in the way 
of crawling. The wide-opcii apertures indi-
cate pomcrful arms, cnpal3lc of carrying ancl 
easily balancing thc large spirc of thc shcll 
abovc : the narrow contracted apcrturc shows 
that the arms mcrc small, a l c l  that tllc anilnal 
coulil not so efficiently balailce or carry thc 
shell ill an uprigllt positioi~, anil mas thcrc-
fore, accorcliag to the amouilt and st j le of tlie 
contraction, nlorc or less illcfficient as a 
cramler. 

I n  staclying tlic clif'fercnt types of the Tctra- 
hr:~ncl~iata,me find tliat tlierc arc two orclers 
as first clefined by Professor Louis Agassiz, -
tlie Nautiloiclea auil the i2rnmonoidca, -mlcl. 
further, that these divisions coincide mitli clif- 
fereilccs in tlie outlincs of thc ainhnlatory 
sinnses ~~rliicli i~lclicatc disti~lctioils of habit 
general thronghot~t cauh orclcr. 

The extinct IYnntiloiclca hare large amhula- 
tory sinuses, ailel were evidently cnpahlc, lilie 
tlie lnoclcrn Kautilas, of rising to the surfacc, 
and swimlning ~ i t h  a .jerk!- ~notioii ; thongll 
tlicir opcil apertnrcs, as a T I I ~ C ,shon~ their nor- 
mal condition to linve bccn crcpitallt, or bot-
tom-crawling. The excel)tional shclls, ~~rhicll 
dcpart from the typical form in tlic sinus and 
apertnres, cshik,it their pccnliaritics in tlic 
aclults, but not. as a rolc. in thc j-oung, except 
in cases mherc direct inhcritanc~c can be pro\ en 
to harc occasionecl the esception. The cscep- 
tions, then, are, in fact, thc most conclusire o i  
our proofs, sincc thcy show tile paver of the 
habitat to produce lserlnalleiit changes in the 
apertures. 

The ortlloceratitic shclls of this order are 
straight concs, with iiltcrllal septa cliricling 
them into air-chambers, conilectcd by a tube 
~uiliting all the air-chambers, aucl opening into 
the body of the aiiirnal itself, which occupiccl 
a small part onl~7 of tlie whole length of thc 
cone. This is the simplcst form : ancl others 
arc, thc bcilt or arcuate, cyrtoccratitic; the 
looscly coilecl, but wit11 whorls not in contact, 
gyroceratitic ; thc closely coilcd, with whorls 
in contact, nantilian ; and the still more closely 
coilccl or involute shells, tlie illvolute naatilian, 
in mhich tile outer whorls max simply overlap 
the inner, or entirely conceal thein by tllcir cs-  
cessivc growth, as in Kantilus pompilins. 

Thc Annnonoiclea in their cwlicr forms, the 
Goniatites, hare apertnlSes, with a less strongly 
marlied ambulatory sinns, but still sufficient 
to show that they mnst have had consic1erai)lc 
powers of rising or leaping in tile water, if not 
of swimming, like tile Xautilns. I11 their later 
forms, thc Ammonitinae, however, the ambula- 
tory sinns is al~scnt ; and in its placc project- 
ing beaks or rostra are devclopcd, indicating 
rccluction in the size a11d use of thc nmbula- 
tory p i p .  This and the generally open aper- 
tures cnable 11s to see that they were nlorc 
escl~lsively hottom-crawlers than thc Kautiloi- 
den. Tiic inost ilitercsting of the facts in this 
ordcr lies among the exceptional shclls, solile 
of which ~ n n s t  ha) c hecn sctlcntary, ancl neithel. 
h a w  crawlcd nor movcd about with any ease ; 
but none of thcsc, so f:ir as we kilow, scelns 
to h a w  cshihitcd a type of aperturc ~ ~ h i c h  in-
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clicatcd transitiori to  nn esclusivcly swimming 
habit. T l ~ e s cshclls appear in  onr snbseqneilt 
remarks a ~ n o n g  the gcratologous and pnthologi- 
c:lL types. 

'rhe shells of this ordcr have no s ~ i c hrar i-
ety of form i n  the paleozoic formations as  we 
have described in the Nautiloidea. They are 
close coiled, anrl even inrolr~te ,  in some of the 
first forms founcl in  the Cambrian. 

T h c  Belemnoiden of thc J u r a  had a solid 
cylinclrical body, callcd the gnard,  attached 
t o  the cone-like interilal shcll, and partly en- 
closing it .  Aulacoccras of tlie trias, a s  de- 
scribed by Branco, is a transitional form ~ v i t h  
nn imperfect guard, which freqncntly contains 
fragments of other shells and foreign matter.  
Thi.; demonstrates a n  important link i n  our 
evidence, that  this guarcl could only have been 
hnilt by some external flap or enclosing sac, 
independent of thc trne mantle. This  false 
mantlc must h a m  ci~closecl both the s l~el l  and 
the guarcl, and must  have been a t  thc same 
lime open, so  a s  to aclmit tlic forcign inatcrials 
which Branco found bnilt into the substance of 
the gnarcl. One of the straight shclls of thc 
Silnrinil Sautiloidea, Orthoccratites truncatns. 
rrgularly breaks off the cone of i ts  shell, and 
the11 mcilcls the mntilatccl a p e s  wit11 a plug. 
rI7 his plug, Tre arc able to say, is  the precise 
'!~omologue, in  position ant1 in strnctnre, of the 
guartl of thc Bclc~nnitc. Barrantlc showed 
t,llis ping to havc been secreted 1)y ostcrnal 
0 1  galls, a s  he snpposed, - two arms stretcl~iilg 
1):lck from tllc :lpcrture likc tliose of Argo-
nauta, ancl reaching berolld the broken a p e s .  
'I'hc clorsnl fold of Nautilus is, howerer, a sccrct- 
ing-organ stretching back over tllc shell : and,  
a s  the probable homologuc of the plug-secret- 
11ig organ of tlie Orthoceratites and tlic gunrd- 
hnilcling organ of the Belemnoiclea, i t  enables 
;IS a t  once t o  explain how the 13elcinnoidea 
:~rosc from the Orthoceratites, ancl why i lula-  
coccras had a n  iinpcrfect mantle. This  fold, 
~vliichn-as far larger among the ancient Ortho- 
ccixtitcs, n-ould h a ~ e  been necessarily open oil 
the ventral side, then more bnt not cornl)letcly 
closed in ilnlacocerns, and finally completely 
closed in tlie later Belcmnoidea, and able to  
cor~strnct a gunrd a s  perfect a s  that  which 
:hey carry. 

T h e  solid g u ~ i d  of t l ~ s c  an i~na ls  in  a com-
pact cjlinclrical body, such a s  thcy were known 
to possess, co~~!t l  have been only 3 heavy brir- 
den to a s ~ v i m ~ n i ~ ~ g  T h e  Belcmnoidca, animal. 
therefore, were not purely natatory ; but for 
these and othcr reasons, &ich we cannot here 

n means of concc:~ling tl~cmsclvcs w111le l j ing  
in  nit for their prey. 

Thc  old vicm, that  thc guard conlcl have bccn 
in any sensc a . guard ' against collisions with 
rocks, etc., in their wild leaps backn.arcls, is 
inacl~nissible for many rcasons. T h e  most ob- 
vious are its position as  a11 internal organ, i ts  
solid structure, and i ts  weight. W e  think it  
more reasoilable to  supposc that  i t  iniglit have 
incrcasecl the liability to  injnry froin collisions. 
I n  tracing the 13elemnoiclca to the Ortllocera- 
tites we have simply continued tllc labors, and 
carricd out more fully the sagacious inferences, 
of Qneilsteclt and Von Ihcring. 

T h c  moclern Sepioidea are linown t o  he  
alinost esclusively s ~ i m m i n g  t - p e s  ; and the 
more ancient, normal, flattenccl forms, and their 
descendants the existing cuttlefishes, llave 
flattcnecl internal shells, in wllicll the striae of 
g r o ~ ~ t l lare remarkahlr for their forwarcl inflec- 
tion on the tlorsal aspcct, clue to  the imincnse 
comparative lcilgth of this siclc of tlie aperture. 
Gonioceras, a well-1inon.n Silurian typc of the 
ortlioccratitic Nantiloiclca, has the same con- 
tours in  the striac of g r o n ~ t h  on thc clorslim ; 
and if, a s  we think, it  had a corresponding de- 
pression in the  apertilre 011 the vcntral side, 
in  similrtr proportion to that  of other forms, 
the aperture must linre been transitional to the 
internal shell of Palcotenthis 1)mlcnsis of the 
Devonian, and to the more mot1el.n forms. 
The  septa, also, of Goniocerns, h a r c  similar 
curves to the layers of calcareous mattcr in  
thc interior of the cuttlefish bonc, which we 
l00li upon a s  al~ortecl aiid retrogade li0m0- 
logucs of thc scpta of' othcr forms. Gonio-
ceras coilnects dircctly with a serics of less 
compressed. straight,  ortlioccratitic s l~el ls  ; and 
thus the indcpenclent derivation of the Sepioi- 
dea from the Ortlioceratites, among the shcll- 
coverecl, coniforln Tetrahranchiata, i s  probable. 
T h e  enclosure and suppression of the shell have 
alrcady been preclictecl, with a sngacity which 
commands our highest admiration, by Lankes- 
tcr ,  from studies of the embryo of 1,oligo ; and 
these facts carry out his conclusions, substi- 
tuting, hon-ever, the more ancient Sepioidea for 
the 13elcmnoidea, with which LaiiBestcr made 
his comparisons, ancl the hoocl for the two 
mantle-flaps n-hich n ere imaged by hiin as  tlie 
organs ~vhich enclosed the shell and formed 
the shell-sac. Most paleontologists havc con-
sidered the Scpioidca and Bclcmlzoidea a s  more 
closely allied ; but they appear to  ns  a s  two 
orders, certainly cts distinct as, and perhaps 
even more widely cl i~~crgent  than,  the S a u t i -  

discuss, thcy were evidently gro~u~d-sn-immers, loidea and ilmmonoiclea. 

probably boring illto the n~ucl for shelter, or as  Among these tn-o orders we recognize many 
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exceptional forins, - s~icli as the Spirnla 
among I3elenlnoide:r, and among Sepioiclea the 
octopods ; aacl r e  thinli they a11 prore our po- 
sition, that tllc habitat so closcly accords TI ith 
thc stluctural cllanges of tlic typc tlmt it5 
pnrcly physical agency must l)c rcgartlecl :L:, 

the efficient ailcl direct cause of tlic corrclatecl 
changes of' structui e ~r hicl~ clistinguish thc 
diffcrcnt ordeis and sub-orders, aiicl often of 
tilc csccptional genera anil species. \Vc ~vill 
inei~tion but one of tliesc cxceptioiial cases, in 
soinc respects tllc most pertinent, -the esist-
ilig Argonaata, or pape~. ~lautilas. EIerc a tllin 
shell sccrcted by tlic niantlc, by thc cclgc of' 
thc mantle, and by the t n o  pairs of loiig dor- 
sal arnls, cncloses completely the aninla1 of tlie 
fcmalc alone, the male bciiig ilaked. As a 
scxnal organ for tllc protection of the eggs ; as 
ail adolescent and adult structure, originating 
a t  a late stage in thc life of thc indiridnal, and 
not in the slicll-gland of' thc cmbryo ; ancl in its 
microscopical structure, -it is not a true shell, 
o r  siinilar to any true slicll aillong Ceplialopocla. 
Still, in form ailcl l~osition, rind. as built in part 
by thc mantle, it is a hor~iologuc of a true 
shcll, and has in part, also, tlic ftlnctions of a 
trne external slicll, and ought thcrcforc lo 
aupllort or rcftite our IIJ pothesis. I t  bclo~lgs 
to a sn-innning animal, anil s11oold thcrcforc 
haye tlrc sinus nncl apertuic ancl striae of 
gro~t11as in Nautiloidcn ; and thesc it certainly 
has. We can apl)enl to this csamplc as a 
most con~incing esccy)tioii to prow tlic role 
that the shell is a true iiidrs of tlir 111ost rc- 
n1a1 Bablc aclaptir e strnct nies, nncl, alllong tlic 
fossils, can give us es:~ct inforinntion of im- 
portni~t cliffrrcnccs in itruc.tuie and habits. 

The ~fJ'ortsof the Ortl~occratite to aiiapt 
itself fiillg to tlie ~~equiiemc~its of n n~ i scd  11abi- 
tat ga\ e thc world tlic Sautiloiclea : the <forts 
of the sanle type to becolnc complctelj a lit- 
toral crawlcr cle~cloped tlie Ainmonoidea. 'L'hc 
sliccessirc forms of the 13elcmnoidea arosc in 

tiiirlli tliis pozition to be better supl)orted b j  
facts than any other 113 1mthesis.l 

Col~iiniug onrse l~es  to tlie Tetmhianchiata, 
which n c  think the most favorable for our pur- 
poses, the ilcst problcrn presenting itself is 
~~l ic t l ie r  ancl Am- tllc tn-o orclers, Na~~tiloiclea 
monoidca, hare had :I colxnlon origin, or n~hcth- 
cr they bear internal el idencc of 1121ing had :I 

distinct origin. The embryo of' all Animonoi- 
clea, as s11o\\n by the author in his LEmbryol- 
ogy of the fossil cephalopods of the iSInscurn 
of' comparatirc zoiilogj ,' :rncl since confirmed 
by thc more cstcnsive researches of Dr. Bran- 
co, is thc little bag-lllie shell first cliscoverccl 
by Saemann. This is attached to the apex of 
the sccondary shcll. Thc cmhryoiiic bag is 
called the protoconch by Professor Owcn ; ant1 
the sccondary or t r~ lc  shcll, tlie conch. 

Therc is no protoconch in Nautiloiden, as 
first shon~ii by Sacinann, thcn by Barrande, 
and snbscquently by the author and Rraiico ; 
bnt vhere it ought to hare bccn attached on 
the apcx of tlie conch, or true secondary slicll, 
tllerc is a scar, first dcinonstratcd by Darrandc. 
Thc view brought forn:ird by tlic anthor, that 
this scar iildicatetl tlie forlncr csistence ofa  1x0- 
toconcll in the Nautiloiilea, has bccn opposecl by 
Barrnade, I<ranco, anil scveral authors, on thc 
grouncl that tlic cicatrix deinonstrated the cs-
istencc of a distinct cnlbrjonic l'ololln. Thcre-
fore, according to Ba~rande,  tlic Sautiloidea 
were not sinlilar to tllc Alnnionoidea in the i~  
earliest stngcs of gro\\ th, and nlust hare been 
cclnally clistinct in oriqin. 

Onr prcsent contril)t~tion to this discnssion 
is simple ancl straightforn altl. We ]lave fount1 
the l~rotoconcli in seT era1 forms of Orthoccrn- 
titcs, of soine of ~ r l ~ i c l ~  vTe glr e Ligurcs ; and, 
Snrther, it en11 probably bc Sountl on tlie apes 
of' the so-callctl perfect sliclls, vhicli linre no 
sc:ir or cicatrix. 'l'hese were cliscorcrcd bj-
I)cl-ionincli, and snpposrii by him, in his ' Cnl-
cairc cnrbonif&rc ' ( A r m .  clu nzzts. roy. de Bel-

the same way ; but lieie the ground-sn'immi~~gl-snriinini~~gqique) , to bc fatal to our conclusion. Having 
Ilalsitat ailcl complcte fitness for tlint mas the 
object, whereas t l ~ e  Se~ioidca reprcscnt tlic 
liighcst aims ns well as thc l~ ig l~es l  attainments 
of thc Orthoccr:~tites, in their surface-swim-
minp anil rapacio~~s forms. 

\Vc cannot seliocisly imagine lhcsc changcs 
to have resulted from intclligent effort ; but 
wc can fully join Lamarck,l Copc, ancl Rydcr, 
in iinagining thein as dur to efforts indncccl hv- u 

no scar, the)- coulcl not possibly, according to 
I)clioninclr, hare had n protoco~lch. When 
tlie so-called pcrfect apex is broken oE, the 
observer will piobnbly iincl that this apex was 
the shri-velled reiilains of' a protoconch which 
eoncealed tlic cicatrix u~ldeineath. as in 'ig. 2. 
There is therefore no csscntial difference be-
tn~een the embryos of tllc Ai~~inonoidea ancl 
tllose of the Kautiloitlea. 'L'here are some of 

chnngo of function in s o ~ ~ p o r t  of this view, in which h c  shows 
1 A noted French wri ter  ~ ~ . e l i  La. wit11 Inany convincing cHampies that  organs have latent funo- ~ I I O I Y I I  to crnbryologists, 

c u e - l l u t l ~ i e r ,has  lately ;iskc(l, \Vl.'ilo, a t  tile yrrscut  time, sup. tions which can be ~ l e ~ c l o p c d  by any change of hnbits, nnd then 
port8 LarnarchlJ '' l'ljo ulitlror call answer, that  some of our become p~eilominant  eyer t l ~ eolder functions, and by  their reac. 
leading scientific mcn c o n ~ i d r r  1,arnnrck'~hypothesis to coutai~r tions occasion an cntirc cl~anqr. i n  the s t roc t~ i re  of tlrc orgalls 
more fnndnnri>ntal trnt11s tlian I)ar\vin's or any ot11er. thernselvcs. 
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minor importance which me cannot discuss here. the contrary, they are purely gyroceran forms, 
These, however, do not interfere with the facts with rounded dorsurn and sutural saddles in 
of general agreement ; and there is great proba- place of lobes. All of the Nautilini and G. 
bility that the shell-covered forms of all kinds compressus also have the septa concave, as in 
which have the protoconch- namely, the an- the Nautiloidea, in place of the convex char- 
cient and modern Gastropoda, Tentaculites, acter of the septa in later Ammonoidea. AS 
and the ancient Pteropoda, and all the radical doubts may disturb the mind as to whether G. 
forms of Cephalopoda - had a com- 
mon origin, probably in some cham- b ( L 

berless and septaless form similar 
to the protoconch. Von Ihering IT\,+ 
has already designated this proto- 
type as probably Tentaculites. No 

r 1  ' 4  , 
exact correspondent to the proto- * : $  . - 
conch is yet known to us ; but cer- . ,- , I 

1: ., -. - tainly Tentaculites is nearer to the - - .i. I i - b 
protoconch of both Cephalopoda k,:. -, / _- 
and Gastropoda than any other 
known ancient form. FIG. I. FIG. 2. 

The young of the simplest and 
earliest of Ammonoidea, the Nau- 
tilini, have in varieties of two spe- 
cies, as shown by Barrande, a 
straight apes, like the adult shell 
of Orthoceras, the radical of the 
Nautiloidea. We haye already 
claimed that this fact was sufficient 
to prove the high probability of a a -A 

common origin from a straight 
shell like Orthoceras for both of 
these orders; and we are now able 
to reiterate this conclusion, and to 
meet the objections of the great 
paleontologist Barrande, and his 
supporters, more effectually than 
ever before. a 

Goniatites compressus, sp. Bey- 
rich (Sand. verst. Nassau, pl. 11, 
fig. 4), is a shell which differs from 
all other Ammonoidea in an essen- I 14. 7 .  I ,<. -,. L 

tial and important FIQ. *.-Aspect of the apex of the conch in Orth. unguis Phill., after the proto- 
ter. The septa have no inner lobe. conch has been shed in the usual manner. b,  conch or shell of the apex; 

c cicatrix. The v-sha~ed lobe which FIG. k - ~ s p ? c t  of the apex, after the protoconch has been accidentally broken 
occurs in all the Ammonoidea ex- off fracturing the outer shell, and ex osing the cicatrix. b c, as before. 
cept the Nautilini is also absent in FIGS. ;-5.-"pex and protoconch of or$. e l e e n s  P u u L  from the front, side. 

and above. a,  protoconch; b,  shell of apex. 
this species. What is more to the FIGS. 6, ?.-Another individual, said to be of the same species, less magnified. 

a b, as before. The author has also, in other species, traced the striae of the 
point, this shell has the sutures of outer shell on the protoconch itself, showing the continuity of the shell over 

a true nautiloid, since it has the this art (a), and completing the evidence that it must have been the shell whit% enclosed the embryo, and could not have been a mere plug, as asserted 
dorsal saddle, in place of the dor- by Barrande (Syst. ail., pl. 488). 

sal lobe, of the sutures of its near- 
est allies, the Nautilini, and all of the re- compressus is an ammonoid at all, we recom- 
maining Ammonoidea. Goniatites ambigena mend a comparison of this shell with the young 
Barr., of the Silurian, is a close ally of this of Goniatites fecundus of Barrande, which i s  
Devonian species, and the two are the only a miniature copy made by heredity. 
Ammonoidea which are not truly nautilian in Bactrites is a perfectly straight form, simi- 
form. The whorls are in contact ; but there lar to these Goniatites in very important char- 
is no impressed zone, and no sutural lobes acteristics, especially the siphon and septa. 
on the dorsurn, as in true nautilian shells: On This same genus includes straight cones like 
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Orthoceras pleurotomun~ Barr. (Syst.  sil., pl. 
29G), which are undeniably tra~lsitions to true 
Orthoceras in their striae of growth and posi- 
tion of siphon. There is therefore conrincing 
eride~lce in the structures of these Cambrian 
shells that the Ammonoidea, with their distinct 
embrjos, arose from the orthoceran stoclr, and 
passed througli a series of forms, in times, 
perhaps, precedi~lg the Cambrian, which were 
parallel to those characteristic of genetic series 
among Nailtiloidea ; riz., straight, arcuate, 
gyroceran, and nautilian. 

The researches of Emmons and Marcou in 
this country, and the discovery of ten thoosancl 
feet or more of stratified rocks under the Cam- 
brian by the U. S. geological survey, and the 
inferences of Bigsby from the extended stucly 
of Silurian ancl Devonian fossils, are begin- 
ning to place the probable existence of a pre-
paleozoic period beyond question, in spite of 
the really grand opposition and world-wide 
researches of Barrande. The study of the 
tetrabranchs teaches us, that, when we first 
meet with reliable records of their existence, 
they are already a highly organized and very 
varied type mith many genera, and that the 
uame ' paleozoic,' as applied to these first rec- 
ords, is a misnomer. There was a protozoic 
period ; and the tetrabranchs, like their succes- 
sors, certainly must have hacl ailcestors which 
preceded and generated them in this period, 
but of which we are at present necessarily igno- 
rant. Whatever the future may hare in store 
for us we cannot now predict; but at present 
the search for the actual ailcestral form, though 
necessary, is nevertheless not hopeful. We 
can, howe~er ,  rely upon the facts of embry-
ology, and predict without fear of failure, that, 
when onr k owleclge makes this prototypical 
form known, it will hare a decided resem-
blance in structure and in aspect to the earlier 
stages of the shell as observed in the fossil 
cephalopods. 

( T o  he co7~ti7zzied.) 

SCALES OF COLEOPTERA 
SOMEof the more interesting forms of scales of Cole- 

optera described in the paper by Dr. George Dimmock, 
noticed ill Science, i. 455, are shown in the annexed 
figures. The scales of the carpet-beetle, Anthrenus 
scrophulariae, and of the museum pest, A. varius (fig. 
I ) , resemble in general form those of many Lepidop- 
tera, as do also the scales of Valgus squamiger (fig. 3). 
The scales of V. squamiger are, however, hairy, in fact, 
almost shaggy. The scales of Hoplia coerulea (fig. 2) 
vary from round to lanceolate, those of the dorsal sur- 
face being transparent yellow when viewed by trans- 
mitted light, and blue by reflected light. Those of 

the ventral surface are purplish, purplish red, red, 
bluish, and colorless by transmitted light, while by 
reflected light they are silvery white, with a t  times a 
tendency to metallic green. The scales of the dorsum 
are smooth, filled with fine reticulations (fig. 2, d ) ,  
but those of the ventral portions and of the tip of the  

FIG. 1.-Scales of -4ntbrenus: a ,  of A. scrophulariae; b, 
arrangement of same on portion of an elytron; c ,  scales of A. 
varius. Enlargement: a and c ,  100 diam.; b, 50 diam. 

FIG.2.- Scales of Hoplia coerulea; a,  from elytron; b ,  from 
under side of thorax; c ,  from femur; d ,  fine structure to be 
seen in a ,  with high powers. Enlargement: a ,  b ,  and c, I00 
diam. id ,  500 diam. 

FIG.3. -Scale of Valgus squamiger. Enlarged 100 diam. 
FIG.4.-Different forms of scales from Chalcolepidius rubri- 

pennis. Enlarged 100 diam. 
FIG.5.-Scales of Alaus ocnlatus :a ,  brown scale; b and c ,  por-

tions of white scales to show cross-bands; d ,  transverse sec-
tion of a brown scale. Enlargement: a ,  100 diam.; b and c, 
300 diam.; d, 500 diam. 

FIG.6.- Scales and hair of PLinua? rutilus : a and b ,  scales from 
elytron; c, hair from elytron. Enlarged 100 diam. 

FIG.7.- Scale of Clytus robiniae. Enlarged 100 diam. 
FIG.8.- Scales of Entimus imperialis : on a ,  b, and c,  vertical 

lines indicate blue, horizontal linea indicate carmine red, and 
oblique lines yellow; where two kinds of lines cross, one 
color is tinged with the other; on d a r d  e the fine lines repre- 
pent the finer striation of the inner layer of the scales. En-
largement: a, b,  and c ,  100 diam.; d and e,  300 diam. 

abdomen are covered mith fine hairs representing the 
branches of the ordinary hairs of scarabaeidous bee- 
tles. The scales of Chalcolepidius rubripennis, an 
elaterid, are transparent brown when seen by trans- 
mitted light, but by reflected light appear bronzed 
blue, green, or red. Their form is see11 in fig. 4. 
The black and white scales of Alaus oculatus (fig. 5), 
which give rise to the entire figuration of that curi- 
ously marked elaterid, although not of especially pe- 


