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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 
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Sly st,nclcnts have not asked me "whether the posi- 
tive auil tiegatire parts of the axis of z are separatetl 
by a point. or by a space." Tneir difficulty does not 
appear to be with permanent statical conclitions,
bat rathe], with the co~iditio~ls involving change of 
motion, either of direction or changc of rate; ancl 
s i ~ ~ c ovale, in this discussion, involves motion, we fail 
to see tlie force of the question. 

Profeshor Joh~lson expresses the opil1io11 that tlie 
dificulty i a  the question, "Does the cllangc in the 
late of ii~otion talce place at an instant, or ~ Z L Y ~ T L ! ~  
an instant ? ', mill disappear if ' dnring ail interval ' 
bc srtbstitntcd for 'dlui~ig an instant,.' We do not 
object to tlie substit~~t.ion it ~vill relieve the difli- if 
culty, bul to  us it only elllarge it. It luay be asliecl, 
How long is the interval? I f  eve). so small, is the 
rat,e variahle c!ziriil!i thi. interval? If variable, the 
original cjuestio~i arises, and we wish to iflillo\~~ 
cIt,n?afie involves u pn7.t of the interval; or, to adopt 
as ncnrly a? possible the language of the professor, 
does clla~lge i11 the rate take place at ' a poirif.' i11 the 
yatli, or during ' a. space' of tile path? If at ' a  
point,' is it not equivalent to asserting that a, cliar~ge
takes placc in no time? and if an interval is ~icccs- 

bee11 very slight, ail irnlnense amount of nstro- 
lioniicul lescnrch E1:1s been completed and  pui)- 
lislied : anti, a s  me learn from the publishc~! 
papers xiid reports of the office, the worlL. 
now n ell progressed and projectecl for the fii- 
t ~ ~ r c ,  of a c11:~racter even more irnl~ortantis  
nil esteusiye. The  T alrlable series of' %As(>-

nomica1 1):rpers pie1)ared for tlie use of tlle 
lllnericnii epheincris :li~rl Kautical almanac,' 
tlie third volume of' which has j ~ i s t  begun wit1 
tlie publication of Profes-or Xewcomb-s tie- 
vclol)ii~eiit of the perturlrative function, 11ai 
Lhr its object a sj-itelnatic deternlii~atioii of 
the collstni~ts of :~stronoiny from tlie best eu-
istitlg data  ; a re-investigation of tlic tlleories 
of tile ce1esti:ll rnotioiis ; nnil the pre1)aratioii 
of tables, formulae, anrl precepts for the  coil- 
struction of epl~erncricles. a s  well a s  fhr otlirlb 
applicntionb of the  rcsults. Tlie papers LLI-

sary, must it not he conceived as infinitesilnal:' rcacly published in the sccond r o l i ~ ~ l i e ,  a i d  the 
to these and similar questions niay enable ~lnsr~ixrs 

one to decidc ~vhether tlie fnndamellt:tl coiiceptio~~ six parts of the first ~ o l u ~ i ~ e  coi i~pl~teclsonic 
of n tcs  is riiore sirnple than t11:it of tile ii~finitesi~i~al tinle ngo. nlc s i~cl i  ns concloce o n l ~  t o  the oh- 
method. I ilo i:ot question tlre so~ultlness of tlie 
mothod of rates; and no avcnae to tho acquirelnent
of linowlerlgc~ should be closed to the student, even 
if :ill are liot agreeel that it is tlle 'fittest.' 

T)I Vor.sos TJToou. 
Il111)olir.n.>fay 8. 

'I'iric concluct of tlhe :Lif:~iri of tiill ofice of the 

ject ill T icw. aiid 1:inge over a. T as t  field of 
:~stroiiomicsl i n ~ i ~ i r ~ - ,  e\perimeiitalfro111 tlie 
dcterzninatior~ of the ~ c l o i ~ i t yof light, to  Gnuss's 
mc%liod of computing secnlnr pestulhations. 
A11iong the lilorc important ~~ ,or lcs  wellall cat? 
in  I i a ~ ~ d ,1 ~ 1 t  as  j e t  mipni~lisliecl, :we Mr.  
George T T .  IIill 's clevelopmet~t of tlic pcrtur- 
bation5 of ,Jupiter aiitl Snturn accortling to  t l ~ c  
nzcthods of HIniiscn, on ~ ~ h i c h  cn-he 1i:rs been 
gaged since 1877 ; a clctcriniiiation of the maqs 

11niclrican eltlii lncrii ancl sautic:~l a l i i ~ a ~ ~ a c  of 1'01) llynr- of Jupi ter  from tile l~er t~uba t io i i s  
u ~ ~ t l e r  intei~deiit .  nia;  a rc-ileter~ninaliol~ tlic rhginze of thc. present bupc~ of the r c l u c i t ~  of light b j  
is  Troi tllj- oi special note in  lire pl,ogrclss of ns- tile pllototaclioineter ; :IS n-ell ns cliscnssions of 
trononlj :it hoine. k'oni~elly this oflice did I ~ ~ I - Jthe older obserr:ltions of tlie Sun ,  Mercnry, 
little ton-arc1 tile, 'ollei.tion a i d  discr~biion of 
da ta  fol IrnpiaT ilia the tahics of tl,e cclcstinl 
n~otioiri ,  espcncling nc>:rrl~ tile n hole of i ts  aii- 
nr1:11 :.~~l,ro]>rintio!i by coilgresb in  the prel~nrn-
ti011 oSt11c ,Ilmmi:lc ant1 the 1i:pliemclis Siom sucli 
t:ibles ns n ere affolilctl 113 the Inbois of astlon- 
oriieri c ~ c i j  n l~erc., :~ncl, TT it11 few (.~c.eptioiis, 
ilot cor~iiilctcd \vi:I! tlicx office itsclf. 1>u1i11g 
thc 1):ist bi'7 en j tat i.hon-c\-er. r~ot oiilj 112s 
thri ctficic~irc~g of ti!(> office beell greatly pro- 
lnotocl 11:- i l n ~ i n g  rre:tlly. if not rpiitc. :ill tlie 
l ~ l n l ~ c  c] 111eiiici i t l v  h j  a singietai j prc,pm.etl 
c b x l ~ t ~ tcoml~ut r r  ~i l idcr  tlic iinmet1i:ite direc-
tion of tlie ofice, autl i>y a ~iiiiilal coi!cent~:i- 
tion of n o i k  nilcl n orfcrs  ill ot1ic.r dcp:irtintnts 
1~711c3rc ihrlnerlj- tlic, c.onil)~it:i tioils nere ese-
cutecl i t ~ d i ~ i d n n l iin iiiffcrent jlnlts of' the 
c ouiitry not 111icle~the dirc,ct super\ isioii of 
tlir sul~eri~iteiideiit ,  but  tile polity of the ofEcc 
with rcgnid to  tlic coiidr~ct of origirinl irivesti- 
gatiou has heen greatly niodifictl ; aiitl. altllorlgli 
tltr incl'ensc of tli:. al-~pl~opriatioiiannn:rl has  

' i-i ,n~~s.the BIoo11. i a l n r ~ ,  aiiJ the satellites of 
Jrlpitcr, nitli  a iliicct ~- ic~x-  t o  n rcconstractioli 
of the l l ieo~ies  of the motio~is  of these l-~ctlie-. 

Kot  ninoug the least of the improreincntq 
inaugnrntecl by the present sripe~ilitendeiit of' 
tile ofrice inust be r~oterl tlie niateiinl nltel:~- 
tioiis in  tlie ihrin na i l  nlrangeliieiit of the coli- 
tents of the A~neiioari eljliernerib, togciliel ~ ~ i t l i  
the extcnsixe ntlditio!ls m:rde for the first t i lnt 
to the ~ o l u m e  Ihl. tlie Sear 198% all of whir11 
coilspire. 011 the niioplioii of tlie riel) and 111olc 
accnrnte systems of planetnry tnl~les ,  to mnl;e 
tlie E1A1einc1is iii most respects superior to  
llie siinllni p~tblicatioiis of the foreign govern- 
~i ients .  'rile :rclininistintioii of the ofice alv, 
g i ~es good ericiense tlint the practical appliczi- 
tioils of nstronomj are  Iiep% 1~7~11 in ~ni i id  ; for 
wittiill a brief pel iod i t  has  conllnenced tlie 
regular l ~ u l ~ i i c a i i o i ~  coaster.'.,of the i-\lnericail 
~iautical almannc, the initial T oluillc of which 
is  atlal?tcd to  tlic p r e s e ~ ~ t  J ear, ant1 wllicll \I(. 
shall s l i o r t l ~  tlotitae. 


