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EVIDENCE OF TWO PRE-3IORAINIC GLACIAL 310VE-
MENTS. 

BY G D. SWEZEY, DOANE COLLEGE, CRETE, NEBRASKA. 

THE valley of Rork River, running souti~rvard through soutliern 
Wisconsin aud northern Illinois, is a very deep pre glacial erosio~l 
gorge, cut through Lower Silurian rocks and filled with assorted, 
incoherent glacial sands and gravels. Artesian n ells go down sev- 
eral hundred feet through these gravels before strilring roclr. The 
region lies to the south of the great terminal moraine. 

Along the bluffs ot this valley, a t  various points, thele is ex- 
posed a conglomerate, composed also of glacial gravels; it is a 
pudrling stone, thoroughly indurated, so as to make an excellellt 
rock for cellar-wallq and the hke;  i n  some cases i~1s cemented 
together by a calcareous matrix, in other cases tliere is a large 
percentage of iron hydroxide in the cementing material. 

I havelong known some of these outcrop*, and hare bee11 puzzled 
by them; but have supposed that they were due to local causes 
affecting the gravels which everywhere fill the broad valley; but 
some more careful observations this summer reveal these facts:- 

1. They rize, In ereiy case that I have observed, ten to twenty 
feet abor e the river bottoms. 

2. They ale overlaid in some cabes by the boulder clay, con- 
taininq unassorted, striated pebhles. 

orite, which he purposes to take in to C11ic:tgo nest year for ar! 
exhibit, 

A further consideration, which would seen1 to imply a consid-. 
erable interval I~etween the two n~oven~ents ,  is that tho Sollow- 
iilg succe~sion of events would seen1 called for to explaizi the 
facts: -

I. A glacial rnlovement bringing the material of which the con-
glomerate is composed, and nl i ic l~ inclucles a.bout t'iie usual pro- 
portion of local and remote ingredients. 

2.  A melting of the ice and floods, surpasjsing in extent those 
of the later epoch, for the conglomerate, as before stated, lie?: 
regularly at  a higher level than the later gravels. 

3. i$,nothes forwarc? movenient of the ice to account for the 
ground moraine ore r l~ i i ig  the conglonierate; and 

4. Anotl~er melting of the ice to deposit the later gi"avc>!s. 

SONE NOTES ON LIGHTIlOUSE APPBEATUS. 

BY J. KENWARD, C.E., F.S.A., BIR~~IBGRIZX, ESGLAAD 

IN 1851, the United fourStates l ~ o s ~ e s ~ f d  sea-lights on the 
dioptric system. I n  1891 the nrlm,ber was of sw-lights 138, of 
harbor lights 626, in addition to about 100 of the srnail apparatus 
called range-lenses and lens-lanterns. 

This magnificent progress in forty years reflects the highest 
credit on the Govern:nent and on its nautical and engineering 
officers. Under official auspices in 1851, a mozt exl~autitive en-
quiry was promoted into the merits of the dioptric or refracting 
system of lights of Augustin Fresnel in comparison w i t h  the 
catoptric or reflecting system which it  had begun to supersede. 
The result having been ascertained to prove a sevenfola supe- 
riority for the dioptric system, the government authorized the 
lighting of the United dtates coast.line 011 an irnposiog scale, anit 
it has eves since taken a watchful nu1 intelligent interest in tile 
advancement of 1igEithouse science, and in the gradual provision 
of the best forms of optical and mechanical apparatus. 

The steps of progress, indeed, i n  lighthouse design and con-
struction have been niany and important. The first home of this 
industry was in France, where the illustrious mathematiriait 
and physicist to whose practical genius the lenliculnr system is 
due, lived his short life, dying in 1827. The celebrated Tour de 
Corclouan. a t  the moutl~ of the Garonne, mas the first ! i g l ~ t h o u s ~  
to receive the netv iiistallation of his lenses. The names of 
Leonar Fresnel, brother of Angustin, of Soleil, Letourneau, 
Lepaute, Sautter, Rarbier, Degrancl, Allaud, R e p a u d ,  Bourdelles, 
Bernard, and others foilom in brilliant succession ir- i  France, ;is 
engineers, constructors. or contributors to the literatcrc of the 

with the region, ~vhich Ivas 111y native county, only on the ex- 
t~eme'edge ot the bluff.; orerlooliing the broad liver bottoms, or 
on the bluffs of ralleys of some width 71-hich were tributaries to 
the main valley wllen its latest bottoms were formed. They ap- 
pear, in  other words, to be renlnants of older grarels ~vhich once 
filled the valley, hut were rr~ostly cut awa,y by the floods wl~ich 
deposited the later, unconsolidated grare!s now filling the valley 
and constituting its flood-plain a t  a level of ten to tivent? feet 
below the  top of the conglon~rrate. In one place the extreme 
face of the bluB, iminerliately below an outcrop of tlie conglom- 
erate, was made up of la.yrr.; of the light-colored, incolierent 
gravels, alternating n7i:h rlark, iron-stained mat.cria1, evidently 
derived f r o n ~  the older co:lglomerate, 1~1jicls tJ;en forn~ed tlie 
bluffs against \ ~ l ~ i c h  tlie strr7snl washed. 

This distinction of age is coi~firmeclIjg the occurrence of the 
ground lnorai~re of the  latest glacial nlovement in this region, 
ove;.Iging the conso1id:~ted grarels. 

Tilere is IIO decisive evitience that the interval b?tnecn these 
move~uenti 1 ~ : ~ s  one of great duration, but the slriking contrast 
i n  appearanre betwee11 the loose g~.arels and the congIonicrate 
tends to irni~res.; one with the idea that the latter is relatively 
very o!d. 90 strilring is this appearance, that a i  one exposure 
which I visited I fouild the owner of the field laboriously digging 
up  an outcro~ping inass of this ronglorn~rate, somewhat harder 
and reclder than usual, under the supyo*ition that it was a mete- 

1 Paper  r m d  before the SebrssBa, Academy of Sciences, Dec. ??, 1882. 

3 They occur, so far as I ran discover, and I am pretty f a r u ~ l ~ a r  subject; while in  the United Klngdom the great family of the. 
Steve~~sons,Mr. James Chance, Dr. John Ilopliinson, Sir James 
Douglass ant1 Mr. Wigham of Dublin, may be cited as equally 
distinguished. 

Nor have the a~~thorit , ies of the United States, xe!~ile availing 
the~nselves Fnllg uf the labors and researclles of 1111 th?:e experts, 
been baclrward in a,dcling American Iiames to the list of Ilor~or. 
To ~rlel-ition only three, General Alexander, Xajor George Elliot. 
and Major D. P. Heap are cvo~t l~y ,  of thc in their sl~ecial wo:.!r, 
country of such nlen of science as Professor 1le.1li.r mlrl Professor 
Newcornit. 

It  is particnlnr1,y to IInjor 1Ieap of ?Jew York !Iiiil; ereclit is 
tiue not onlg in  selecting the i ~ o s t  navel arlc! striiring Corins of 
apparatus protlucetl irr Europe! hilt also i n  proinot i~~gthe  tie-ign 
anti construction in the Sbates, of tile lanterns. Inrups, elockn70rk, 
pedestals, etc. which are indi3peilsable to it. Kajor Picap is the 
author, too, of an excellent con~piiatioi~ on lighthonses. 


Let ilre glance at  some of the past achieven~i~n!s 
:ii>tl present 
resources of lighlllou+e ~cienre.  

During llle past ten or fii 't~eri ?ears :he great estensinrt o f  com-
merce, the opening of nerv the ofpurts, ~nultip>l~cztion stea!ia 
vessels of all claa+es, and the striki11g acccleratioii of tlreir speed, 
have affected li!<hthonses and lightsl~ips in the 111rcc. essentia.1 
points of riurnbcr. power, and c?istiiictivenesu. Tile ellief nnara-
time countries of the :vorld-the Uilitcd States, Great Britain 
and her colonies and dependencies, France, I-lolland, Ptr.ly, and 
Dennlarli, hare el:don.etl their coasts nit11 an irnl:csirf; . r l a y  oi 


