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are parallel with its equator, tlie axial extremities 
becorne well-defined poles. 

Place the equator of the sphere, the light, and tlie 
eye, in the same plane, and the asis of the sphere 
vertical to it. Make the reflective angle as acute as 
possible. The reflection is a central lnrnirious point 

at  the eqnator in a vertical band terniinating acutely 
toward either pole, fig. 3. If the reflective angle is 
about 90°, the reflection is crescentic, fig. 4. When 
the sphere is placed remote f r o ~ n  the light and the 
eye, with its axis inclined toward the light, the re-
flection is a luminous point at  its proximal pole, 
fig. 5. 

If the sphere is brought nearer the light, thus 
increasing the reflective angle, a short curved tail de- 

velops, fig. 6. This increases in length as the sphere 
is approached to the light, until, at  close proximity, 
a, in fig. 7, results. Rernoval of the reflecting surface 
at  any latitude on the sphere interrupts the reflection, 
as a t  c, flg. 7. The interposition of a comparatively 
srnall opaque body before the light, when the inclined 
sphere is i n  veru close proximity to the light, divides 
the reflection, -a, b, fig. 7. Multiple sources of light 
multiply the reflections, which describe different 
curves, all radiating from, though not always reach- 
ing, the pole. The greater the sphere in relation to 
the source of light, the more perfectly the form of 
the lunlinous point is reflected. If circular, i t  appears 
:is a disk or brilliant nucleus. The extension of the 
reflection toward the equator constitutes a diverging 
train or tail. 

Changes in the positioils of tlie tlirce factors pro- 
duce a limitless variety of figures, which are sugges- 
tive of various cometie forms: for instance, fig. 8, 
two opposite spherical sectors, the analogue of figs. 1 

and 2. The resemblance of thc reflections to conletic ap- 
pearances is iricreased if the striated reflecting sphere, 
with the inclined axis maintained, is made to describe 
about a light approxitnately the form of a comet's 
orbit; then all the changes exhibited by a comet, 
from the first nebulous point to the fully-developed 
tail, are illustrated upon its surface, including the 
changes in the position of the tail i n  relation to the  
light, which occur during the small curve of a comet's 
orbit. The reflections describe all the radii between 
a and b, fig. 9. I t  is surprising to what extent cometic 
behavior may be illustrated upon the polished spheres: . 

position, elongation, abbreviation, disappearance. an- 
nular images, irregular images, are all quite possible. 

If an  hypothesis may be ventured, it is briefly this: 
if a sphere of meteoric dust of a diameter exceeding 
tlie greatest length of the comet's train, having an  
axial rotation and inclination, does actually traverse 
the comet's orbit, such a rotation would convert its 
superficial inequalities, varying densities, and possi- 
bly its individual atorns, in effect, into continuous 
striae, parallel with its equator; and such inclination 
would place it in position to reflect the images which 
comets display. Discussion of thc hypothesis is re- 
served. GEO. 0.WILLIAMS,M.D. 

Greene, X.Y. 

1'HE BIOLOGICAL INSl'Il 'U'IX A 2' 
PIIILADELPHIA. 

NOT a few of the readers of Science are 
looliing upon the new departure in biology in 
Philadelphia with high hopes that it may 
become one of our most valuecl possessions. 
the^ regard it as a new anil therefore great 
opportunity. But they will be sadly disap- 
pointed if its officers give themselves up largely 
to merely routine teaching, or are satisfied iu 
taking a position towards biological science in 
any large degree coaservative. The United 
States is a poor field, or is rapidly becoming 
so, for the perpetuation of ancient methods in 
one of the xoungest and most vigorously gron -
ing of the sciences. And if any one cares 
to profit by experience, let him reflect upon 
those steps, which, within ten years, have led 
up to one of our most valued institutions,- 
the Johns HopBins university, -or to the al- 
most incredible success of the Naples station. 
Broadly spealiing, their conditions of prosper- 
ity h a ~ e  been tn-o, -on the one hand, money : 
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on the other, methods. il firm financial basis 
is always absolutely indispensable ; and this, 
we -Liriderst:uncl, the riem department is to have 
in abunclance. 'rhe secontl requisite is eqaal- 
1y imperative. The uni~ersity j~ is t  now men-
tioned had abundant means ; so hacl others 
before it : but it invoked new niethoils. True, 
these seemed to some, at  the outset, revolntion- 
ary ; but who can deny tliat t he -  have been 
a success? I t  v a s  bec:lnse of tliis great in-I- 
lsortance of absolute freecloin that some felt 
it to be safer for tlie new establishineilt in 
Philadelpliia to steer clear of affiliations, hom- 
eve? cxaltecl ; ancl it mas for this reason alone. 
Tlie aclva~~tages accruing to both the l in i~ers i -  
ty of' Penas-lvania and the biological institute 
(or department), by nilion, are too obvious 
to need c.liscussion ; aiicl both are to be con-
gratulated, 1)rovidecl only that tliat liberty be 
granted which mill insure the employment of 
the best methods. 

As to the exact line of work to be clone, or 
the methods to be set going, we lnay safelj- 
trust to the discretion of the new faculty. 
Evidently, ~nuseum-worli in the older sense, and 
elemeata~y teaching by the older methods, may 
bc iieglectecl. Aiicl it -rill very liliely be founcl 
true that great opport~~aities are embraced in the 
hnnt for new me?hocls of nrorlc, -in techniqrle, 
-a11c1 especially in field-work a t  the sources 
of supply. The American mind is qnicli, in- 
rentive, ingenious. Must i t  always go abroad 
to get new points ' ? Let it,  rather, come to 
prore its ingenuity by original biological iiietli- 
ods at  11o111e ; then, ~ i t l i  application of these 
at  the sources of supl~ly, -at  tlie laboratory 
table, by the shores of the sea, by the river or 
the gulf, -me may solve those home problems 
which are most pressing. I t  is not too much 
to say that the eyes of the biologists of Europe 
are I I I ~ O "us and up011 our nlaterial. More-
over, if, as is certain, the field is ~vhite for the 
l~arvest, need the reapers be few? or those 
few, 1i;nrol~eans ? 

,\lid let as by 1-10means forget our greatest 
opporttulity. I n  the ~ a r i e t y  of our environ-
ments, ancl in the area of our country, n-e have 
coi-Iditioiis highly favorable for the study of 
those final broader physiologicnl problems 
which must eventnally be the liex to life-scieucc 
as a vliole. TJTe vish the new t~iologicnl 
del)artn-Ient every possible success. 

?'HE ENEkPIES AND PARASITXS  OF 
THE OYSTBR, PAST A N D  PRESENZ: 

AJ~OSGthe worst enenlies of the oyster of 
our Atlantic coast are the star-fishes ; and 

great nrunbers of then1 arc usually found upon 
all oyster-beds, where they are committing 
depredations upon tlie mollusks. I t  is ail in- 
teresting fact, homerer, that the remains of 
star-fishes are rarely found ill connection with 
fossil oysters of any age, not even mith ter- 
tiary oysters. The oyster farnily cullriiilated 
in the cretaceous periocl, as regards generic 
differentiation. The ah~u~clance of individuals 
was also as great the11 as it has eyer been 
siilce ; and it is often tlie case that tlie remains 
of oysters are fo-tulcl in great l?rofusion in both 
cretaceous and tertiary strata. The creta-
ceous strata of Texas h a ~ e  f~irnislied a great 
abunclance of the Ostreidae of every generic 
and sobgeneric form knon-1-1 upon this conti- 
nent ; and yet, among all the many collec- 
tions of fossils from those rocks ~vliicli 11ia.i.e 
examiiied, I have never seen a fragment of a 
star-fish, although echiiloids in considerable 
variety are not uncommon. 

Star-fishes very closely related to those now 
living upon our coast have been reported by 
Forbes from Jurassic strata, and 1have recog- 
ilized a similar form from the Neocornian of 
Brazil; but me have 110 evidence tliat star- 
fishes of a111 kind were ever a serious enerny 
to the oyster before the present epoch. The 
ancient star-fishes, no doubt, hacl the same 
propeilsities that their modern representatives 
have ; but they seein riot to littve obtained that 
preponderance then which they have since ac- 
quired. 

Bmromi~lg sponges similar to, if not identi-
cal ~vitli, the living Clioaa, are of >cry ancieilt 
origin. The fossil sliells of the ostreid genera 
Exogyra and (+qphaea,  as \re11 as those of Os- 
trea proper, are as colninonly and completely 
' riddletl' by burronring sponges as are an^-shells 
of the living oyster. Incleecl, it is rare to fin(% 
even a snlall collection of fossil oyster-shells 
free fkom such burrows. Other fossil s l lel l~ 
besides those of tlie Ostreidae are fo~uicl to 
have been thus iiifestecl, the burrows being ill 
all respects the same as those vhicli infest thc 
oysters. 

Kot only did Cliona exist abundantly mith 
the Ostreidae of lnesozoic time, but I have 
obtained evidence that it also existed in pale- 
ozoic time in essentially the same character 
that it has to-clay. Scveral years ago I ob-
tainecl from the Devonian strata of Ioma sorne 
shells of tlie brachiopod genus Strophome~la, 
which contain numerous Cliona-like burron-s. 
Thesc I submitted to Prof. A.  E, TTerrill,who 
informed me tliat in his opinion they are the 
borii~gs of a species of Cliona. 

C. A. T J T i ~ ~ l ~ .  


