
SCIENCE.  


number of species. The word 'yelk ' is spelled ac-
cording to the niost approved usage throughout my 
memoir, hot11 Webster and Worcester aqreeilig in this; 
and I would comrnerid to lny critic's attention the re- 
marks relating to this word to be found in the worli 
of tlie latter authority, where botll ,Johnson and 
Walker are also cited in favor of the same spelling. 

The expression of opinion by my critic as to the 
relative value of previous literature is nnfortunate. 
Hoffmann's paper on the teleostean egg was cited for 
the very good reason that it was undoubtedly the 
most tliorougll and consecutive upon its special sub- 
ject, which had appeared up to that time, or e~ -en  to 
the present. X o  American work can yet, clainl s11cll 
a distinction. 

Tile charge that I liave ' l~adiled' my paper v i th  
uilnecessar,y quoted rnatter is unfair; for, out of one 
hanilred and eighteen pages of test ,  nine are taken :11) 
wit11 citations,-a proportion ,greatly exceeded in the 
papers of iilaily co~npcte~l t  And I asli niy authorities. 
crilic. in all fairiless to  liie, if, by throwing out ariy 
one of the quoted l?ass:lgej, the paper as n \r.hoIr 
n-ould not lose in thoro~gllnes; :IIICI cleai,~lessof 
ht,;ttemei~i-: for the object of nly pzj'er nras to give 
a ge~ieral stat,elneiit of tlie facts relating to tlie 
deveiop~tient of frilles, so that it ~iligl~l, be satel)- re- 
Serretl to, esprcinlly as to tlie early stages. 

TlTlietI~cr illy critic sees fit to accept my v i e w  upoil 
the 1;~yer wlticli I ha\-e lermed tlie ' yelli-liypoblart.' 
is a. rrlatter of indiffcrctice to ale. For his benefit. 
I ma!- cite ili(6 names of the followillg ~nasters in 
embryology. n-110 agree with me no re  or less closely: 
Vogt, hupffcr, 1101Y11i&i111, Rauber, Gensch, Ziegler, 
and even, in one ieilue, Hii: and ICiillilrer. 

J i i r ~ x  A,  111-1)xit. 
Srnitliao~~ii~ti I1.C..iustitutioi?, \~it.iiiingtcn, 

J u n e  L3O. 

[XI..Ryder will ]rot find ' yell; ' used by the leading 
embryologists, either in Englantl or dwcrica:  ' yolk ' 
being the fonn used by Hnxley, Balfoar, Allen Thomp- 
son, Agasaiz, etc. 'En~bryology' is also silnilarly 
employed, instead of ' ernbryograpliy.' I11our notice, 
it was riot said that either pord was incorrect; but 
me meant exactly xvl~at was printed, that  they are a 
' little eccentric.' 111regard to Hoffmann's paper, i t  
is by 110 nieans ' the  most tliorouqh,' but contains 
important errors. We fail to see 'how the value of 
Hoffmann's paper is affected by American work 
being considered less goocl. TVe regard Xr. Ryder's 
own essay as much more valuable than IIoffmann's. 
As to tlie padding, me thinlr the charge fair that the 
essay coiltains 'an unnecessary number of lengthy 
extracts and abstracts:' the latter Mr. Ryder ignores. 
I t  is generally understood that very little editorial 
supervision is exercised over most of our government 
publications: hence they are often diffosely written, 
and charged with lnuch whicli niight better be 
omitted. 5Ve do not think that Mr. IZyder intention- 
ally put in niatter to fill out;  but me do think he 
failed to leave out much that he  ~ rou ld  have omitted 
if his article had been for a carefully edited scientific 
r a As to the 'yelk-hypoblast,' the future will 
decide between our opinions. 

Mr. Ryder is under a nlisappreliension, if lie thinks 
oar  notice was intended to be unfavorable; for al- 
though we pointed out some blemishes, as we held 
tllem to be, we intended to convey the impression 
that the substance of the work appeared to us very 
rr~eritorions: therefore we said that ' the ~vork  had 
lieen done witli evident care and patience,' and men- 
* inned a long series of observations xvhicli lllight be 

' signalized as I~eitig of especial interest a1111 impor- 
tance.' -ED.] 

A remarkable new type of  mollusks. 

A very remarlcable new forrn of J [o l l~~scallas re- 
cently been submitted to Ine for examination by Mr. 
G. TV. Tryon of Piiiladelphia. who received i t  fro111 
Xr. C. R. Orcutt of Sail Diego, Cal. I t  was col-
lected near. that place on :L stony bottom, wbere 
other bivalves are found in their season, arid which 
appearsto be nearly dry at  low vater. Other slreci- 
mens were received direct from Xr.  Orcntt, mho col- 
lected about fifty. This animal is a pelrcqpocl or 
la~nellibranch with an  ir~tt?rr~.ul of tllr s l~el l .  Notl~ing 
sort, or in tlle least :~pproncl~ing it, has ever been 
described. 

'L'lie animal, from the collector's dm~r.ings, is, whe i~  
living, sonlevhat of the sllape of :i. slriall globose 
Cyllraea, of irrilatcd ovoitl fortn. Iranslucellt, jell! -
lilie, dotteii above with small, rounded papillae, TT-hich 
appear of an olmcjlle n-liite oil the genela1 translucnlt 
ground. TVliell livin!, Mr. Orcutt states, it was over 
;In inch in lengtl~,  r l ie speciioens sexit have been 
contractetl bv alcohol to less tlliiil half an inch iii 
length. lie‘ iuantle wliich covers the dome of tlie 
body is tong11 and thick: the sides are smooth, an11 
~learly free from papillae. The superior n~edian lillc, 
is a little depl,essed. The basal part of tlie anterior end 
in life is prolonged beyond the generz~l inass in a wide 
trough, witb the convexity upward, axid somewhat 
expanilecl at its anterior c?xtremity. , \ b o ~ ~ tone-third 
of tile way frorn the anterior end, tlie rrlalltle is per- 
forated by all orifice, ~vhicll pierces it in the vicinity 
of the mouth. The edges of this orifice project from 
the general surface, alld it is lined with close-set, 
sniall papillae. At about the same distallce frorn tlle 
posterior end is another tubular perforation, holdil~g 
a similar relation to the anus; which has, however, 
plain edges, and is not i~lterrlallg papillose. 

Turning the animal oTer, we find the anterior 
trough of the mantle prolonged back~vard, like a slit 
with plain edges, to about tlie posterior third;  from 
this projects a narrow, hatchet-shaped foot, with a 
strongly nrarlied byssus-gland at  its posterior angle; 
from tliis a bunch of white byssus extends to the 
stone or other object to which this mollusli attaches 
itself. The cavily of tlie mantle extends some dis- 
tance behind the co~nrnissure of the pedal opening. 
The anterior point of the foot is roofed by the trough- 
like expansion above mentioned. The niouth is pro- 
vided with two pairs of small palpi. Two gills, very 
finely ~nicroscopically laminate, extend backward from 
near the mouth, on each side, to the posterior end of 
tlie bocly, the wider one being the inner: between 
their posterior ends a thin reticularly perforate veil 
connects the two pairs, and shuts off the anal area 
frorn the rest of the mantle cavity. The intestine 
contains a hyaline stylet, and is consiclerahly convo- 
luted; but the viscera offer no rnarlied peculiarities 
when compared with ordinary pelecypods. The sllells 
are enclosed in two little sacs in the substance of the 
mantle. The umbones are near together, apparently 
connected bv a brown gristle resembling an  abortive 
ligament, ar;d are nearly over the heart. The valves 
are about ten nlillimetres long and one niillimetre 
wide, destitute of epidermis, prismatic, or pearly lay- 
ers. There are no muscular or pallial impressions, no 
addnctors, hinge, or teeth. They resemble in form 
tlie exterior of Gervillia, as figured by Woodward, anfl 
are pure white. As they lie in the body, they direrge 
at  a rather wide angle fro111 the beaks, forward. The 
enlbryonic valves are retained lilre t v o  tiny trnbbles 
on the u~nbones. 



I 

C'rider as recent a classification as that adopted by 
Lankester, in the new edition of the Encyclopaedia 
Britannica, this creature would form a new order, 
Amgaria, as opposed to the old Mono- ancl Diiiiy-aria. 
These orders being pretty generally given up, though 
11oC yet out of the text-books, it is probable that  no 
others can yet be formulated. Whatever be its rela- 
tions to the higher groups, a point to be determined 
by further study, there can be no doubt that the  ani- 
mal forms the type of anew family. Chlamydoconchae, 
and may take the name of Chlamydoconcha Orcatti. 
I t  is evident already, that  the genus does nothing 
toward bridging t h e  gap bet~veen the gastropods and 
pelecypocls, ba t  is simply a remarltably aberrant forin 
of the latter group, and probahlv derived from some 
for111 witli an external shell. 1t'is able, according to 
Nr.  Orcutt, by sphincter-like contractior~s of tlle man- 
tle, to produce currellts of water over the gills, whicli 
are probably finallv ejected by tlie anal tube. 

A paper oil tlie 'sui,jnct, wit11 iigures, mill be pub- 
lislietl sllo~.tly. T I T ~ t .IT. DAI~I,. 

Time w i t h o u t  i n s t su l~ l en t s  

Stude~ltsusu;rlly feel little interest in tlie method 
of time ill asti,onomy by ' a  sirlgle altitude of tlie 
sun,' because they do iiot expect to own an instra- 
n ~ e u t  ~vit,h mliicli to rnenllre tlre altitude. They 
call e:~sily make the apparatus described below, by 

rriinute, ancl second when t l ~ e  centre of the elliptical 
briglit spot is exactly on some dividing-line of the 
scale, and call the scale-reading r: then the sine of 

h
the sun's altitacle -- - -- = sin a.

,,I-

For the hoar-angle = P, the most conve~lient for- 
mula is, -letting d = sun's declination, and 1 = the-

sin a - sin 6sin 
latitude of the place, -cos P = -- cos d cos I 

--. 
This formula, with the known latitude (say, 3G0 12' 
46"), may be put in tlie form 
log I as P = log bin a- r9.77143j sin 6 f (1 .  c . log cos S + 0.09522. 

A nautical alrnanac is needed for declination and 
the equation of time, though tabulated mean values 
of these for every tenth day of the year will answer 
for the nsual accuracy required iir common local 
time. 

The fonn of apparatus ruay be raried to snit the 
taste of tlie student, or lie may use the tin disk with 
a plumb-line suspended from it, in connection with a 
straiglit-edge levelled by a c a r p e n t e ~ ' ~  level, and these 
of any lengths he chooses. 

Time by 'equal altitudes of tlie san 'u lay  be found 
by the same device. 

A. 13. BUCIIAXAK. 
Cuniberli~nd university, Lebanon, Tenn. ,  

n-l~icli, 71-itl1 careful lianilling, time may l ~ e  f o u ~ ~ d  J u l y  4. 
~ i t l la pi.ol~able cxrror of fiftee~r secol~ds. 

Frame together the three l~ieces A B ,  ACf,arid DE, 
a t  r ~ g l ~ t  -AR about sixty inches, AC eigh-angle%, 
teen inches and rt half, and DE ten iiiches long. and 
each an inch a ~ i d  a quarter square. Cut a half-inch 
slit, orie inch deep, in the end C, and in the direction 
AZj. Fasten a piece of tin one inch square, with a 
hole an eighth of an inch in diameter, on the right- 
hand face of A C  at  C", with its hole opposite the 
centre of the slit. Set in a bubble a t  1 bv which to 
level AB. Let fall a perpendicular f r o ~ n  the liole in 
the tin plate to A B ;  and at  about twelve inches from 
the foot of that  perpendicular conilneilce the grada- 
ation O I I  tlie centre line AB,  dividing into inches and 
half-inches, and numbering 12, 13, etc., towards H. 
I t  will be well to paste a strip of drawing-;laper on 
the face AB,  on which to make the graduat~on. 

Measure once for all the exact height in incl~es of 
tlie centre of the liole in the tin plate above the 
upper face of AB,  which slioulcl be about eighteen 
inches, and nlultiply it by the decinlal .9994358, 
wliich product designate by 11. By using this for the 
height of AC, all altitudes XT 111 be co~rected for mean 
refraction. 

To use it, place in the sunlight, -best when the sun 
is not less than 160 nor more than 4 j 0  high, -with 
A B  levelled by the bubble, estimatitig by eye when 
A C i s  perpendicular, so that  tlie bright spot from the 
liole in the tin s l~al l  fall on the graduated centre 
line of AI:. With watch in hnncl, read the honr, 

R o t a t i o n  expe r imen t s  o n  germinat ing  p lants .  

The opposite growth of the root and stem of a 
germinating plantlet, u n d e ~  other influences than that 
of gravity, we have recently shown by the following 
experiments. il circular trough (seen in section, 
h b, fig. 1)sonle sixteen inches in diameter and three 

deep, rotates about the vertical axis a a. The trough, 
closely filled with earth, was planted witli a quantity 
of well-soaked beans and seed-corn, and the whole 
covered with the fine gauze represented by the dotted 
lines. Forty-eight hours were allowed for the seeds 
to begin their growth, before the trough was started 
in rotation. By means of a Tnerlr's motor, a uniform 
and contiriuous motion, at  the rate of one hundred 
and eighty revolutions per minute, was then main- 
tained for four days. A t  the end of this time the earth 
was carefully removed, and the positioris of the young 
plants precisely noted. It was universally observed 
that  the stems were accurately directed towards the 
axis, and the roots towards the circumference, of 
the trough. Figs. 2-6 represent several specimens. 
A B is the horizontal, A being towards axis, and 
B towards circulnference; those of figs. 2, 5, and 6,  
were at  a radius of six inches from axis; figs. 3 and 
4 liad radii of five and four inches. The curves 
at  the points C, C, C, C', are qnite significant, being 
the points to whicli the radicals had extended before 


