
forced and tliminisiretl b j  tiit, 1,rogrc~siiuir of tlic due west of West Point) thick clouds of sinoke from 

storm. I h t  on lands in thc temperate zone the forest-fires in Pennsylvaiiia and nortllerri Neiv 
Jersey. A t  4.15 P.M. the sun had become coinpletely 

these terms have hncl little application ;for therc obscured, and occasionally ci~ideri; and bits of cbarred 
leaves were borne past by the wind. The increasiri:: cyclones proper arc scltlolu clestl.uctive, and. density of tlie smoke mas accornpalliell by a strange? 

as a geacr:tl thing. do less harm by thcir ~ ~ i n c l s  brassy, yellow light, which grew more vivid as the 

than thcy (lo good by their rains. There will, 
however, soon be need, at least iu our 7\ ~s te r i l  
ailcl soutlre~~n states, of a corresponding clxpres- 

sioii, s ~ ~ c l r  claiigerons oclnnt,' to clcnotc 
as the ' 
the sector between south and cast of t l i ~broatl 
storin n hcre local tornadocs lnnj- bc t l e ~ciopc~il; 
for the surmise that tor11:~tloc..n ere tllns defi-
nitely 1.elatrc1 to c~cloncs ,  suggested by the 
signal-sertice studies of LL J car 01- two :]go, is 
rapidly becoming a, well-pro\ ed fact 1 ) j  tile in-

restig:ztions of this season. I t  is lhc iilost 
interesting tlisco~ err  il l  mt%teorologj ti rat lias 
been ~natlc of' late yrais, in Its Illcorctic~al:la 

well as in it, l)tactic:~l bc:ll.iags. 

.*, Co>?*esjjot?drwbior'? ? ~ r j l i ~ * i i r Z  (1s / , ~ i ~ fl o  hc i rs j>o:.sible. 
7%1v?'ilcv's711111~?i s  Liz r i l l  OOSPS 'reylih,ed0 s  ~ i r o q fof'guoc7 jhith. 

R a d i a n t  heat .  

INhis It,l,l<:r to Science of tlic 15th of Pebricary, 
I'rofessor Ecltiy states, that, in his opinion, the direc- 
tion of tlic rays entc:ring the region I1 is imrnatcrinl. 
As 1am sure I L ~  scieiitificother -%merican or other 
11iitn :rgrees with Iiirii, I: do not tliiiil; it worth n-liiie, 
i io~v t11:~t: tlie issue has been rei1ucc:d to this yr~eslio~i,  
for mi: t,o cor~tiriuc a corrcspo~ideiicc of tlie liiiiil across 
t l ~ cAtlaui.ic, especially as l'rofcssor Eddy's niist;riics 
Ii:tva :ilreatly been poi~lted out by Professor De Volsor~ 
\Voud. 

As I aui writ,iiig, I niay; however; as well puirit out 
Profe-;sor Eclrlg's niistalie in the vrr;~ngenlent lie pro- 
poses as u substitute for mine. 1 agree tha t  fig. 1 
arid fig. 2 represent \ \- l~at~TOIIICLliappen ; but fig. :i 
does not represent :dl that wo111d happen, as evidently, 
if lieat can go into B in the direction y'z, as in 
fig. 2, 1,liere n ro~~ ld  an inbc escape of heat fro111 I: 
tlie direct,ion zg ' ,  as ell as tllnt in the tlir.eclion 
z y  reltrese~rtc?(l in fig. 3 ; atid so, to tlie t!vo qnanti-
ties of heat co~ning into .!Iin fig. 2, there nloultl es-
cape two equal quantities, ~vliich shoulil have both 
been represrnted on fig. 3 ; slid tlien, evident,ly, 13 is 
no better off than brforc. 

Professor Eddy, I hope, will recollect that a pencil 
of rays of ii~firrilesimal al~gle can only coi~tain an in- 
finitesinial quantity of heat,. I nialre the remar'li be- 
caase ail to fact is the only o ~ ~ ~ i s s i o nnotice this 
excuse 1can see for t,he curions remark in the pen111- 
tiinate paragraph of his letter. 

sun disappeared, and was nlost brilliant from five to 
six o'clock. I t  pervaded the whole slcy with a dif-
fused brassy ~~lo\v ,  wliicll was reflected into intcrior:3 

so that an obyect placed before a winllo~v cast iz per. 

ceptible shadow, yet the actual amount of lighl was 

less than in ordinary foggy or cloudy weather. 'L'hts 

flarnc of,a student-lamp had a 1%-liite, ilazzliug appear- 

ance, not u~~l i lce  Tlie green color 
tlle electric Iiglit. 
of grass and foliage became of iz most vivid quality, 
arid the various shades of red seerned unusually prom- 
inent. Tliis was attended by a high mind of fro111 
thirty to forty miles per l~our ,  the highest terriperatu1.c. 
of the season, fall i l~g barometer. and a remarliably 
low percentage of relative liumidity, as the following 
records show in psrl  :-

The nott:wortliv feature of t l ~ e  ltlit?nomenon\!-;la i t :>  
similarity to that of the \\ell-reiiie~~ibeied 'yc~l lo~r  
rltty,' 9ept. ti, 1881, the expl:t~liltion of whicli \,.:is tilo 
subject of so niacll cliscussion. 13ut, since the c:~rlsc, 
of the 1ntc:r occuri,ence was so nnmistaliahly Ilie 
presence of sruoke in tllr: air, persons who mit&~xsetl 
both c2ki1 liave little doubt that the same cnnscT 
operated ill tlie former case. 

' V I T ~ ~ r ~ ~ : o r13. STOXIG. 
LIouqhton E'nxrl~,Oran,oe eo., K.Y. 

Cre t aceous  phospl ia tes  ill Alabama .  

I send you Lty niail soille specinlens of phosphatic! 
ilodulrs recently discoverecl in Perry countv, in this 
state. Tlieir true character mils first sn s~ec ted  by 
1\11.. Tl7ilIinnr Spencer, on u;liosc land they are foiilltf 
in ahnndwnce. Specimens n-ere sent by hirn to Dr. 
C. U. Sliepard, jun., of Charlestorl, S.C., and to my 
self, for esan~ination, ~ i t ~ h  tlit: result of sllowing 
1,hat they lrcrc nearly pure pl~osphale of lime. Tho 
geological positioii of this occurrence is different 
frorn that  of Ihe South-Carolina phosl?hates, as they 
are found a t  the base of the cretaceons rotten lime- 
stone; but the mode of occurrence is quite similar, 
as may be seen below. 
11 section (descending) of tlie strata at  Haniburg, 

in Perry county, is about as follows :-
1. ltotten lirnestone, only the lowermost beds of 

wl~icliare here present. 
2. Greensand beds from one to four or five feet in 

thicki~ess. These beds appear to be inlpregr~ated 
wit11 pllosphoric acid; analyses of several specin~ens, 

r llrllrity collcgc, 1)irbiin. selected frorn different spots, showing an  average of 
GEO. li(12A8. FTTZOERAI,D. 

. 
about twenty per cent. 

A n o t h e r  ' y e l l o w  day.' 3. Sandy, calcareous beds about six feet in thiclc- 
ness. Where these beds outcrop in the fields, t,lre 

On the afternoon of RIay 2 a strong wind from surface of the gro~md is coveretl with nodules sirni- 
the south-west brought to our position (seven miles lar to the specilneiis sent herewith. These nodules 

http:Atlaui.ic
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vary in sizc, fro111 srnall pebbles no larger Lliarl a 
pea, to pieces all incli or irrore in diameter. 'I'liey 
: i~,c of very irregular shapes, and of colors vargiiig 
fi,om light blliisii gray to dark l~romn. '&'hen rubbed 
toget,l~er, they enlit the  peculiar 'naphthons ' odor 
mliiclr characterizes tile Sonth-Carolina phosphates. 
Icollected and nreighetl tlie loose speciruens from n 
square foot of surfact:: Llie ~rc-iglrt was about two 
poiinds, n-lrich ~rould  co~~resl)ond to some forty-three 
tons to the acre. I was not illlle lo ascrrtain mlictl~er 
blie irod~iles were di.tributei1 tliroiigli the ~vlrole of 
strat,nm no. 8, or 11-hether they \rel,e coilfi~ied to a 
tlistinct layer thereill, tliongl~ ;I n~unher  of sec!ions 
ivere examined ; nor (:an I as yet state tile robab able 
yield pcr acre in tliese nodules, but iirvcst iyations are 
rrow ill progress ~rliicll ~vil l  probably sou11 give some 
ii~ore tlefinite i~rform:ltion on this point. -.issociated 
~rit,il tlre 11odr1lcs :{re great i~unibers of fo-sils, con- 
sisting of fra:~ilients of Santili, of dmmo~lites,  of 
I<;iculites, ancl other well-1alom11 cretaceous Corms. 
111 rnost inst:tiices tlie~t? fossils me plio~pliatizetl 
rnore 01. less conipletelgr, in extreme cases to !.he 
est.t~nt of nearly obliteratir~g the organic str i~clnre;  
and tlie11 the fossils reseirlble the i~od~r les  very closely. 
111 a~lclitioli to these are found niauy vertebrae, a11i1 
ollior bones of sanrians, and teeth of sllarks, ainong 
nllicli are solne very liirge 'parenlent' teeth. I have 
I~ad  several analyses made of !,he notlnles, ancl fincl 
tlic coirte~it of phosphoric: acid to bc Eroin t~ve~ity-five 
lo thirty-eight pcr cerit. 

4. I~iduratcd ledgc of light-coloretl sanely ~ l ~ a r lfrom 
a foot to eighteen i ~ ~ c h e s  This stratum, in thic1;ness. 
vvhich is quite persiste~rt, Iiolds about t c ~ i  per cent 
of phosplroric acid, tllc average of several analyses of 
sanlales t,alicn from diffcrcnt localities. 

5.'Loose wliitisl~ calcnreolls sands, passing ilo~vn- 
-wards irrto ruicaceous sands, and, at  the depth of 
twenty to tbirt,y feet below the letlge no. 4, passing 
iiito colnpact hll~isli santls, wit11 consitlerable greelr- 
sand. 

The mliitcst sailcls, at tlie to11 of these hetis, hold 
i r i  p1:rct.s corrrpnc! beds of small oyster-shells. Tlie 
s;~rrtls just below tlie ledge no. 4 ;&re also inil~regiiated 
with pliosl~lloric acid; id, tliougli ~ i o  qunrltilatiT7e 
analysis has yet been mnrle, the percentage, judgiug 
from ;~ppenrance, cannot be less tliari ten. TVe Irare 
thus eiglrteen or t~verlty feet of st~,:rta cliargetl with 
pllosplioric acid; the contellt of this ncitL varying 
from ten per cent in the lower bed*, to t\vei~tv per 
cent ill the greensand at  tlie top. KO a~inlystls linve 
yet bee11 rriade of tlie betls wliicli llold tlie ~lodulcs. 

Of the ecorlorllical in~por ta~ice  of tliis tiiscovery it 
is as yet inlpossible to speal; tlcfi~litely, but, if tlie 
greerrsancl beds call be macle available, t.he yield will 
he very large; and the notlnles may yet he Count1 in 
compact rnasses illstead of loose pebbles. 

I t  is probable that pl~ospliate betls, ill siniil:%r 
cological pos i t io~~,  luay be traced across tlie state; 
and nlreatly soine greensands i 'ro~n Eutaw have been 
analyzetl, anti fou~itl to co r~ ta i~ leight per cent of 
pliosphoric acid. The following towns are situaterl 
near the line of contact of the 1.0tte11 l i~nesto~le nrld 
the ~ulderlying snncly strata: 'ruakegee, Nontcomn-
ery, Vernon, Antaugaville. Bi~rnsville, Sn~nrnerfield, 
Hnmbilr- Greenesboro, Elltaw, Cli11lo11, Pleasant 
Ridge, ~;Idgeville, and I'iclrensville in Alahanin, aritl 
Colutllbus, Ahercieei~, Cotton-gin l'ort, Gutltolin, 
Ba ldwi~~ ,Booncville, Rienzi, t ~ i d  Fnrrningtoil in 
AIisbissippi: :trid it is \iircll ~\-ol.tll wliile to serlrcll 
along this line for otlrcr occurrences of phosplintcs, 
especially where tilt: sanria11 bories and s1iarl;s' teetli 
are abundarit. E(!(;1,;NE ~ i .S~IITH. 

Univcr,sity of A\lahan~a,\Lay '3. 

A blind fish from the Missouri River. 
An old lisller~nall on tlie river bronght me yester- 

day a n  anomaly which nolie of his craft had ever 
seen before. I t  ~ r a s  a shovel-nosed sturgeon (Scaphi- 
rliynchops platyrliyncllns (Raf.) Gill), which ex-
hibited on the surface no sign whatever of eyes. 
Tliese \!,ere concealed by a colnplete overgro~rth of 
the p~iekly  slrili, which, on casual examination, 
tlifSeretl i l l  no respect from its norl~ial appearance 
1:lbevvhere. Upon very close inspection, homevcr, a 
sl igl~t intlentation, like a s~nal l  pin-priclr, ~ r a s  fozuld 
to 1na1.1~ t,lie place \rilere one eye o~iglit to be, bnt it 
did not 1)elietrate tlie sicill; an11 even this could not 
be detected ovcr tile other eye. 

I sliiilned and rnountcd the fish, and, after sliin- 
~ ~ i i i g ,re~liovetl the eyes froin tlie inside through the 
nioutll and gill upeni~igs. 111 orie of iliese I could 
detect, riothirig ;~bnor~rlal. Tlie otlrer was witliout 
!,he c ~ s t a l l i n e  lens, tliongl~ tlie cornea ant1 iris were 
;~pparently i11 plnce when I took it out ;  but, as i t  was 
ren~ovecl mitlr considerable difficulty, the leus ijzight 
have l~een pressed ont in the Ilrocess. 'I'11e lirst-men- 
tiorled eye was taliell oiit; wit11 1r1or.c care and less dif- 
ficulty, a~lt l  v a s  t:i~ti~.ely ~liiin,jllrecl. 

'I'l~est urge or^ was nui~ri~al in every other respect, 
t,wciity-five iiiclres 1011g to the tail, and slioweil no 
sigli of injury to acco i~~ i t  I t  Tras Sor tlie monstrosity. 
in as good physical coiltlitioii :is otliers of its lriiid, 
so far as .C cortld iec, and seernetl to Ilnre labored 
nndcr no anusunl clisadrantage in its strrrggle for csist- 
encc. Tlie ali~nentary c:lnal contair~ed scvcral illsect 
larvae, tlie only corrterits tliilt could bc rccoyiizcd. 
Nos! of tliese \\ere so far digcstctl as to be be) o~lti ideri-
t if icatio~~. One, a l~ont  ;tn inch long, 1i:ld riidinicn- 
tnry inoutll-parts and no legs, and rriiglit Ila~,i: been a 
tlipterous larva. Two fr;~grnelrts resomblcd the larva 
a11d 1~i11)a of sorne T,nmpyritlac. ~21lother was a 
I n m e l l i c o ~ ~ ~  a, probably of I,acl~nosterriabeetle l a r ~  
fuscn E'riilil. 

As the habit of this sturgeon is to glougli in I,lle mud 
for its footi, and to nsc its taetunlly serisitive I)a.rbels, 
with perllaps the soft ski11 covering the nntier surface 
of its shovel-nose, as a stibstitute for sight, i t  can 
have hut little use for eyes: l l e ~ ~ c e  t l~cyinialit about 
as veil be covered with slrin, or bccoliie rudin~eiitary, 
ns those in the hlintl fishes, cr;~y-fi*lios, etc., in 
Illnn~inoth Cave ancl in certa,ii~ sul~terraiiean streaniq 
aird iiitclies, aliil for tlie same reasoil. 

r 3I he eyes of this specier a i ~ ?  very si~lall for its size, 
and especinlly small as co~iipared witli the eyes of 
most fislieq. So the mole lias its eyes retlncetl to a 
Inere speck, whicli donl~tless, as Mr. I l~ l s l ey  s:bys, 
'have rio fni~ctional use.' If, seenis. therefore, ]rot 
iu~~reasonable S ~ U C -to supl)ose tll:~t this ~11lfort~111:~te 
geon:s c l i ~ s ~ d  a pro-and sig1itlc.s eyes lnny be o~i ly  
phetic instance of tho fate which nzoctits all tllat 
beloi~gto this species, nntl that even tlie no~,nlal eye 
is alrcatly cor~sitiernbly ail~~anceti irl tlie process of 
abortion. S. IT. Tno~~r:xrncl r .  

The use of the method of rates in mathemati-
cal teaching. 

111regard to the co~nrnunic;xtiol~ of Professol. Joh~ i -  

son, ill your iqsnc. of April IS, 11. 473, Ile :td~nits that 

Ire is puzzled Ijy tlie forrrl of tile questiolis wllicll he  

assuines I put into the nloutll ol illy sl,lldents. 

hacl no ii~tcrition of pnzz l i~~g  
hiin; ancl, in regcird to 

the questions, they mere real samples of those pro- 

posed by students from t i ~ n e  to time. Kot tha t  all 

Tvere asked by one strident, o~ dnring o;lo di-rnq-

sion, nor limited to those given. 


I 


