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fragments of t1irt.e others wl~ich appear to be pre- 
cisely similar. &lar,narr~~::r .r~TV. B n o o ~ s .  

Xov. 1, 1833. 

Supposed glacial phenomena in Boyd 
county, IKy. 

A part of tlie worli clevolving npon us ~ ~ 1 1 0  have re- 
cently been tracing tlie southern boni~dnry of the glaci- 
ated area in ~hncr ica ,  lias been to follow up the reports 
of glacial phenomena soutll of our line. 

Uoycl co111ity, Ky., l~avirig been referred to by a 
number of arllhorities as sucll a locality, I mas nata- 
rally led to visit, it a short time since; and I fonnil, 
to my satisfnction, that  that region was never directly 
glaciated. 

Boyd co~ulty is in north-eastern Rentuclig, boriler- 
iilg upon \Vest Vii ~ i n i a ,  and npon the remarlrable 
bend of tlie Ohio Eiver where it receives the naters 
of the Big Saiiilv. Through the attention of Xr.  
John Cainpbell of Irotiton, O., and Xlr. J. H. Means 
of Ashlarld, Iig., I was assisted in making a pretty 
t l ~ o r o n ~ h  the Uporr going esalnir~alion of region. 
baclr about two miles into Iientncky froin tlie Oliio 
River, opposite Irontoll, n'e find ourselves in a valley 
two 1nile5 wiile, runniiig parallel with the Ohio Itiver, 
alli1 tmo l lLII ldrc~allil twerlty feet above it. This 
valley extends for niany miles, reaching the river 
towards the west at  Greenun. anrl continuin_rr solile 
miles. a t  least. above ~sh lanb ' .  I t  is 1;non.n ,s Flat 
WOO&. Tlie 'levcl is reinarlrably ~uniforin; and tllc 
hills upon eitlicr side of it rise :%bout two hundred feet, 
with noinerous lateral opcuings towards tlie Oliio. 
TVlien upon the farther side, and looki~ig l~orthward,  
one sees tlle rocliy bluEs of the old channel rising so 
like those facing tlie river itself, that  he  can scarcely 
resist the illusion that  he is i n  the present valley of 
.the strcarn. 'I'lie supposed glacial pllenoinena consist 
of nurnerous vvater-morn peljbles of quartz and quartz- 
ite scattered along tlie whole range of tbis old valley. 
Most of the pebljles are small, and perfectly rounded, 
tl~ougll some were a foot or inore i n  diameter; and 
one observed mas about t ~ v o  feet and a half through, 
and only slightly ~1.01~1.These pebbles are not fo~ulcl 
upon tliellills backfroril this cllannel, on tlie I<cntncky 
side, nor, accordi~ig to Mr. Campbell, ~ v h o  is a most 
competent witness, anywhere in LaTvrence county, 
O., back from tlle river. Plainly eiioi~ch, they are 
the resi~lt  of water-transportation. Wllether they 
were depositecl at  the very early periocl wlren the 
Ohio flowed at the level of two hundred and tmenty 
feet higher than now, and ri~gularly occupied this old 
channel, or whetller t,hey were brought into place 
during the existence of tlie glacial dam which I liave 
supposed at  Cincinnati, I 1vi1l not venlure to say ; 
though tlle latter tlieory monld seen1 niore i n  accord- 
ance wit11 tile facts published by I'rofessor White 
concerning the old channel followed by the Chess- 
peake and Ohio railroail, ext~ending fro111 the I<a- 
nanliaRiver to the month of the Gnyanclotte in West 

Elliptic elements of comet Pons-Brooks. 
While tile orbit by Professor Eoss, publislled in 

SCIEXCIC,No. 34, re~resents  observittion so ~vell  that  
there can be no doubt of the icleiltity of tlie two 
comets, still it is of interest to lrnow how closely 
elen~ents derived from observations of tlie present 
coluet alone agree with tliose of the Pons comet. 

Tlie arc of anornaly alrcncly passed over is only 
about t\velve degrees, -a condition very unfavorable 
to tlic precise determination of clemeilts, aild inade- 
quate to determine a reliable periodic time. 

On account of tliis, i n  the  solutio~r of the eqna- 
tions, A e  was consitlerecl as a lilio\v~l quautity, and 
finally an  assnmed value snbstitutecl for it. 

I find tile following corrections to Professor Boss's 
elliptic elements from tlie normal places given. 
below: -

A n  = -194.0'1 -
A Q  = + I9.5'/ + 
~ i  zz - 0 i . d.-r,t + 
il 2' -- - 0.0632:35 -
A q  = 4- 0.000716 -

~ s s u I n i r l gtile eccentricity to 
closely al,l,rosilllstes to the 

78,768. A e 
239:?33. A e  

25,236. A e 
108.30 A e 

0.01 A e 

0,D31D9G,wllicll 
orl llle llgpot~,e-

we 'lave for A e, --0'000274''OfThe  resulting cor~.ections to tlle prelin~inary ele- 

arc)- a -- +m.,,,,
Y 7r

~ -- -1 IL.+ 
A c, - r r, .. 
U 16 - - J'J. i 
A i  = - 72.6 
A ll. - - o.oa.is::.r 
A q  = + 0.000';27 
A e = - 0.000274 

and the corrected elenle~its tire, -

After obti~iniiig tlie preceding resalts, tlie ecluations 
were solvetl for the valr~c of ~ \ ~ i t hA e, the result 
A e = -0.0000:38; hill no use was nlnde of tliis. 

Virginia. Tlle elevation of tlle I<a~~a~vlla-C;nyauclotte 
channel is nearly the same as that of tlie one 1am 
describing, and this seems to be a prolongation of 
that. At  any rate, the pebbles can only be indirectly 
referred to giaci:~l actioh. 

Novr that  attention is directed to tbis class of 
investigations, it mould seen1 to be important for 
Professor Lelvis to give thtough your colnmns, or 
soniemhere else, publicity to his investigations of the 
facts snnnosed to indicale clacial action in Pennsvl- 
variia f jr thcr south than tlle botul~dary-line indicnied 
by our irlrestigatioirs two years ago. 

G. B. WRIGHT. 
Oberlin, Piov. 5, 1583. 

The last two places depend entirely upori Albany 
filar-micronieter obselvations. 

In  ortler to form some idea of tlie accuracy attained 
in modern observations of faint coniets, tlie follow- 
ing table of con~parisoiir, with the corrected elements, 
may be of interest. The comparisons are not very 
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rigorous, and Are liable Lo accitlelitnl c110i.s of on' or 
two seconds. 

C' - 0. 

Ber~t.3.6 . . . . l i d . 1 1 . 2 l f f  :\ff I 

" 5.3 . . . . dlhalig . . . . i, :: - 7
" 5.3 . . . 1 I l a l ~ a r d  . . .  ; I 12 I . :]
" 5.5 . . . I TYien . . . .  4 ' -,

" 5.6 . . . A l l  . 3 i 11 
" 5.6 . . . I Cincinnati . . . 1 0 i 12 

1 I t . . , I -- 2 
1 1 l k o  . 
-"'I""' . . . . 1Riel . . . . * I 
Strasburg . . . 1 

. fi 

. 

- 3 

liiel . . . . .  
1.ei~le11. . . .  
L \ l b : ~ ~ ~ y. . . .  
Alb:tn~ . . . .  
Albany . . . .  

" 26.6 . . . .  Cincinnati . . .  
" 

Oct. 
26.7 
3.6 

. . .  

. . .  .\lbany . . . .  
Alb:~ny. . . .  
Aibatiy . . . .  
A l b a n y .  . . .  
Albiiny . . . .  
Albaov . . . .  
~\lb;inir. . . .  

" 16.5 . . . I 

Albany . . . .  
AI!J :~I I~. . . .  
~ l b ; i n i .  . . . 1 0 I - 9  

" 17.5 . . .  1 b 1  . I t 2 I 0 
" 18.5 . . .  Aibctny. . . .  I 1 
‘I 21.5 . . .  Albany . . . .  i o 
" 24.0 . . . 1 Albany . . . . I - 4  1 4 . 5  

The observations enclosed in l>raclcets were not 
used as exhibiting large systematic or accidental 
errors. 

A few observatio~is were made with ring-microme- 
ters, but it is not possiblc to deterinir~e how many. 

At Albany the ring was used u~ l t i l  Sept. 21, after-
wards the filar inicroinetcr. 

The following t.able sllows the constant difference 
for eaclf obserl-er when there are three or niore 
obiervntions givoll, and includes i~ot l~i i ig  later t.han 
Sept. 2(i:-

-\lt):iny, I:. . . . . .  
.\lb;rny, It. . . . .  
i ~ c i ~ ~ a i .. 
Ilarvard, TVn. . . . .  
l < i c l .  . . 
I,cide~t . . . . . . .  

l'ullio\ra . . . . . .  
Strapburg . . . . . .  
\\'irn . . . . . .  

These constant errors, tllongli founcled 011 rather 
slender material, probably represent fairly ~ v h a t  is to 
be expectetl from modern observations of comets. 

Follo1r4ng arc the heliocentric co-orclinates: -
2 = r (9.580340) sin (163O 1-1-I 15.1'' 4- V )  
I/ = r (9.906200) sin ( 82 04 40.0 4- v)  
a = 1. (9.970401) sin (174 50 17.4 4- v )

II. V. EOBEIZT. 
1)udley observatory, .4lbany, K . Y ., 

Nov. 6, 1883. ' 

Rapid geological changes in Alaska. 
Mr. Dall linidlg calls my attention to an error i n  

the note of nly remark%, given in b c ~ ~ a c c  of Oct. 19. 
Hood's Bay is nearly a degree sonth of the locality 
of the submerged forest ciescrlbed. Looking a t  my 
diary, I find the e n t ~ y  ' IIoona.' which is, I believe, 
synonymous with 'Bal tlett Bay' of s o n ~ e  charts. 
TVhile inalring my .rerbal remarks at  tlie acacf,emy, I 
nlistool~ nly pe~lcilling of 'Hoona ' for 'Hood. Tlle 
exact locatior of the forest ii latitude 5S0 27 ,  longi-
tude 1 3 5 O  40 . I am \.el y mueli pleajed to find from 
Mr. Ilall's letter that  lily view of the modern changes, 
drawn from botanical facts chiefly, derives support 
from some geoglapliic~l evidence wlthin his reach. 

T110lf.4~ MEBHAN. 

The mechanis~n of direction. 
1 read with interest Professor Nen comb's article 

on the sense of direction (SCIEXCE, Oct. 26). I'rofcs-
sor Newcomb says nothing about tlie behavior of tlie 
subjective co-ordinates under a slight change of angle. 
My experience in this respect 1 give below, and I 
have reason to believe tlie experience to be quite 
general. 

The street A B turns into B C. XValking from A 
to U, my co-ordinates begin to change ~v1ie11 about a 
hundred yards from B. 15y the time 1get to B, or 
rather just after U ,  they have changed by the angle 
A B C, no matter how large or how sinall A B C' is. 
The same takes place i11 going froin C to 
I3 to A. While close to I3 .oil either '\.side, 1 can by an  effort.imagee niyscif 
under the old co-ordinates; but the  new 
ones are niucll more natural. In the 
dark, I tliinlc tlie turn is not seen so far 
ahead, and the change takes less time. 
If I go from ii to B, with my eyes turned 
towards A, I have a different experience. A 
I have never tried i t  by wnlki~zybackwards; 
but I have observed my sensations while riding on 
the back platform of a street-car. As the car turns 
a t  B towards C, and I am looking towarcts A, lily CO-


