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English geologist, 3lr. Thomas Belt, this legend may 
have had some foundation in the former existence of a 
continent, now submerged beneath the Caribbean sea, 
through which the peaks represented by the LesserAntil- 
les, constituted a mountain chain. Local disturbances have 
certainly affected this area, but we fail to find any evi- 
dence of corresponding disturbance in the Cretaceous 
strata of our southern States. except perhaps in con-
tinental elevations and depressions. hlessrs. Guppy, 
Gabb, and others have studied the rocks of the region, 
but, UII to this time, no one trained to the examination 
of the difficult phenomena and problems under dis- 
cussion. 

NOV. 14, 1881. 

T h e  President, Dr.  J. S. Newberry, i n  t h e  chair. 
Twenty-four persons present. 

A paIler mas read by Dr. *lexis A. Julien on 
T H E  EXCAVATION O F  T H E  BED O F  T H E  KAATERS-

KILL, N. 5'. 

(ABSTRACT.) 

hi^ paper \vas supplementary to one read before the 
Academy two years ago, concerning the phenomena of 
erosion, glaciation, etc., in the Catskill hlountains, in the 
vicinity of the Kaaterskill Clove. 

~l~~~~~strain,-prof. J~~~~ has~ ~ 1 1indicated 
the existence of four lines of flexure, running froin N.E. 
to s.\IT., the synclinals occupying t h e  summits  of ranges,
and Prof. Arnold Guyot lccates one of these at  Slide 
hft. ~h~ dips at  the entrance of the clovevary from 8" 
to Io3 to the W. N.w.,becoming o n l y  3° four  miles to 
the westward, i,e,, more nearly horizontal toli7ards a 
shallow synclinal fold supposed to occupy Hunter h ~ t .  

one the most interesting discoveries of G~~~~was 
the linear series of three maxima of altitudes above 4000 
feet, Slide Mt., Hunter l f t .  and Black Dome. T h e  gen-  
tle flexure of the whole stratum reclulred to ?roduce this 
line of maxima may be thus shown the range running 
S.E. and N.iV. through Hunter AIt., 35 miles long. TO-

ward the S.E., the descent from the crest of Hunter RIt. 
(Alt., 4038 feet), to Overlook Mt. (3150 feet), is.888 feet, 
in 9:4 miles, equivalent to I in 56, or about I "  ; toward 
the  N. W., trom Hunter  Mt. to  Utsyanthe >It. (3203 feet) 
the descent is 835 feet in 25 miles, equivalent to I i n  I j8, 
or less than so. 

Another similar series of maxima, however, occurs fur- 
ther to  the westward, consisting of Graham hft. (3886 
feet), B ~ M ~ .~ ~ - ~ ~ ~ h pinnacle~ ~(3545 feet), and l ~ 
(3420 feet), distant respectively 9, Iz ,  and miles west-
ward of the former hi^ convergence
of the axes of these two folds may probably account tor 
the increased protcberance and greater elevations in the 
Southern Catskills. 

deteymi7zedaltiiudds.-~anynew deternlina-
tions have been made of points in the vicinity of the 
clove by means of an excellent aneroid, with constant 
reference to the numerous stations in the vicinity whcse 
altitudes have been accuratelv obtained bv Guvot. A 
few are here subjo~ned : 

. 
Feet. 

Hotel Kaaterskill, on South h l t . .  . . . . . . . . . . . . . . . . . . . . . . . . . .2466 
Parker Hill, summit. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 j6 j  

Parker &It., " high ledge.". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2374 

Clifton House. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2101 


Newman's ledge, on North Ll t . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  2486 

Gap between E. and W. peaks, North LIt . . . . . . . . . . . . . . . .  3116 

Toll-gate on Mt. House road..  . . . . . . . . . . . . . . . . . . . . . . . . . . .  760 


Glnciatzbn of szs~iznzits.--All the crests near the Clove 
have been now examined. On none above an  altitude of 
zgoo feet have glacial s t r i z  been found, in part because 
they consist of thinly laminated flags deeply disinte-
grated by frosts. T h e  highest s t r i z  discovered were 
found on Parker Mt., "High ledge" (2874 feet), run- 
ning S. 18" W. (magnetic), and under the roots of a large 
tree on the SE. slope of Round Top, a t  an elevation of , 

2871 feet, running S. 35" E. Ho\vever, in all cases, a 
maiked difference exists in the slope of different sides of 
a peak, the E .and S.E. sides presenting a prtcipitous face, 
and the  other sides more or less of a gentle slope. 

T h e  highest strire yet found in the Catskills occur on 
Overlook hlt., at  all elevation of a b ~ u t  3100 feet, imply- 
ing a depth of ice in the I-Iudson river glacier of about or 
a t  least 3300 feet. \ITithin the Kaatersk~ll  basin, several 
miles tlistant !rom the  Hudson valley, thee\-erflowing ice 
stream became shallower, having an  altitude of about 
3000 feet. I t  thus appears that the  surface of the glacier 
inclined westward over these mountains, with a slope of 
200 feet in 3 miles, I in 84, say about %". 

T h e  ccnc l~~s ions  con-of the  former paper have been 
firmed by recent ohservation, viz., that two glacier streams 
have swept over these mountains, the  Continental Glacier 
from the  N. W., submerqing and carvin: out the highest 
peaks, and the Hudson Valley Glacier from the N., later, 
inore shzllow. bear in^ along. vast ouantitirs of materials.-- - ~~ - . ~ ~  

derived from the crystalline and lower Silurian rocks of 
the Adirondacks and of the Helderberg LZts., and strew- 
ing the whole rrgion with their boulders; and that no 
local glaciers have existed in the Catskills after the retreat 

Tilthi? the CatskzPPzdtenu.-lnthe  previous Pa- 
per an exp!anation had been given of certain facts which 
st-emed to  indicate that the  whole formation had bren 
gently inclined to the Eas t  and then to the South-east, 
before assuming its present \IT.N. \IT.inclination, a t  a 
period far anterior to the Glacial epoch. A profile sec-
tion of theancient Kaaterskill valley, was exhibited, reach- 
ing from Haines' Falls nearly to the junction of the N.and 
S. branches of Schoharie creek, proving the gentleness of 
the slope, the absence of rock, and the exis~ence of a deep 
and narrow buried cafion, now filled up with moraine ma- 
terial and a capP1ng Peat. 

A comparison of the altitudes of ~ ra t t sv i l l e  ( 1 1 6 ~  fr.), 
a point on the ivestern axis, 12  miles distant from the 
Kaaterskill Clove, and of the lip of the stratum above 
Haines' Falls, (r8;7 ft.), a t  the head of the clove, shows 
that  a t h e  latter point  a line connect- 
ing these two pointst even to the extent of a single de- 
gree, would cause a descent of nearly 700 feet from 
Prattsville to Haines' Falls, 2'. e., toward the ~ a s t .  T h e  
excavat~on of the deep Kaaterskill and Plaaterkill Cloves 
could hardly have been rffected by the small streams now 
occupying their beds. I t  is more probable that the ~ c h o -  
harie creek formerly flowed, at  a higher level, to  the east 
into the Kaaterskill Clove, ant1 afterwards to the south- ~d
east into rhe Plaa:erkill Clove, before the latest tilting of 
the plateau to the W. N. W. caused a reversal of the flow 
of the stream, in the very opposite direction, through the 
greater Part of the same valley. An objection to this 
theory presented itself in the obstacle which has created 
a turn to  the S. W. in the North branch of Schoharie 
creek, near its junction with the South branch. But on 
recent examination this was found to consist not of rock 
but of a huge mass of coarse moraine material deposited 
duril!g the G!acial period On the southern slope of the 
bchch,jrie valley. 

Sczt&ture of tlie$latenzs.-In a terrane consisting of 
strata which dip at varyingand perhaps very high angles, 
the carving out of ranges and production of ravines and 
gaps may generally he assigned to the occurrence of 
flexures, of dykes o r  faults, or of beds whose mater~al  is 
unusually soft ,  fragile, or rich In minerals of easy decom- 
position. But the problem of topographical sculpture 1s 
less easily solved in a straturn 11ke tha t  of the  Catskills 
consisting of B reguiar succession of layers which are 
horizontally homogeneous and from which the phenomena 
of disruption are absent. T h e  original disintegration 
and erosion of the mass which resulted in the produc- 
tion of the ranges was  perhaus rna~nly influenced by the 
direction of the jointage. With this t he  trend of the 
ranges in the vicinity of the Kaaterskill Clove appears to 
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coincide. T h e  ravines, cloves, and t l e~pes t  notchrs and 
valleys m?) be attt-ibutetl to the streams of the present 
hytlrographical basins, or to thosz cmaected \vith the 
ancient east\vard and south-enstiva~tl inclination of the 1 
stratum a i r t a t l ~  con5ideretI. But !recent 0bsrr~at i3 l  s on 
the juxtapos tior? ant1 coincidence of tile liighest gaps i l l  

successive llar-ill?l ranges may possiblv i,ltiicate the re11!- 
nants-ill ~l.Os~-ce~tioll-or'the 11edi of anc eilt StrealnS 
a t  that level (ahoi~t  3000 feet); this c~~ l l c l~s io i l ,C:ll-i f  
firin-ti, woultl sigliifv an inclin;ltion the plateau to the cjf 

N .N E .  (or to the S.S.TIT.?) at a s:ill ea~l ier  ~)eriod, thut 
imnletliately succretling its elev~tion.  
~<~IzL.s.-~~the uppcr hasin of [he Iiaatel slcill, several 

isolatrtl hills of gr,iv;I, etc., iccur  at an altitude ot 1924 
feet, especially on the bank of tbr  stream near the htatl 
oE the Clove, which are rroi)al~lp l ~ ~ n i r s ;  their ~naterials.  
though Irtl-gelyangdal., 5boii7 tr-aces of inlperfect strstifi- 
cat,on. Near " I3lythe\vootl," on the North 131-ancliof tlia 
Schoharie creek, a curious coniccll and steep isolatetl 
kame rises I 0 3  feet above the stream, made up of 
rountietl ~ ~ e l ~ l ~ l e s  of the Catskil! grit, r a~e l l -a foot in 
length, overlying a layer of coarse moraine. Its elevatioll 
above th-. sea (1944 feet) exceeds that of any other k,inle 
pct obs~rved ,  those of the Fi11t1-y Hills in ISrigland reach- 
itig 1280 feet, and those of the Antlroscoggin I,ai<es, in 
Maine, 1600 ieet. A very in t e r e s t i~~g  series of fl-om eight 
to t\velve very 1 0 ~ ~  p ~ a l l e l  litlges, l<kame~-lilte often 
cul~ . ing ,  made up of large rouudetl boulders--was also 
found to follow the course of the I<aatersl;~ll near Palen-
x7ille, in the Iiutlson '\lallt.y, at  the ~ n o i ~ t h  the  Clr.ve, of 
at  an elevation of about 900 ieet ; these ~ ; r o l ~ a l ~ l y  mark 
the course of the sub-glacial stream wllich issued fro111 
the mouth of the Clove. The  papzr concl~icietl with 
ohservatioils on a deposit of la.ninatei1 sauci underlying 
the ground ~llorailie: on the feeble erosion of the slol~es 
of the Clove d u t - i n ~  the period which has elal~sed since 
the  close of the Glacial epoch;  ant1 011 a netv sectioil of 
the s ' rata of south LIountain obtained from a nz!v roatl-
cutting. 

Drscussro~. 
Pi-of. LB.C. H, Din/ observed lhat  one portion of Dr .  

Julien's rernarlts remintlet1 him of an idea whicli hat1 
struck him many  years ago \\it11 regtrti to the surface 
geology of a valley 011the south coast of England, near 
Charmouth, in Dorsetshire. 

T h e  stream in the vailey referred to  i i~ lds  its way to 
the sea through a narrow pass, which, as attested by the 
r a ~ i t l  wearing of the coast 11ne a ~ i d  its present configi~ra- 
tion, coultl only have been of (ge,~logically sl~ealciilg) very 
recent origin. I iow the valley ccultl have bee11 tlraineti 
prior to the existence of this outlet was a question wliich 
might he met by various lippothes-s, antl one of these 
hvas that  there 11ligJt have breu a slight ui;eclual local 
cliange of level, sufficient to have hat1 the e f f e~ t  of tilting 
tlle surface of the val!ev so that its warers Ivere shed then 
in a tlirection opposite to that \vhich they no117 take. 
T h ~ swas nothing more than the veriest hypothesis ~liatle 
many years ago, without any subsecjuent attelrlpt a t  veri- 
fication. It [nay suggest, lio\vever, the possibility of 
such slight local changes occiirring, ill atltlition to tile 
greater movements already tlistinctly recognizetl, ant1 the 
tlesi~allility of careful invest gation to cliscover ~vllether 
such may not be traceti in the altered direction of streams 
and in the esiste1;ce of ancient ant1 unusetl ~ v a t e r  
courses-even in our own ntigt~l~orlioods.  I t  may be 
adtlrcl that such local tiltings of p ; ~ r , s  of the earth's crust 
woulcl necess?rily ~nfluellce the course of sc~bterranea~i as 
wrll as  of suiizrial watels. thus altering the ilistribution I 
and force of springs at  the surface. 

Dr.  J .  S. lu'ewherry stated that the Catslcills resented 
a more conlples hit oi topography and geology, and one 
that had been more tliscussed than prrliaps any other of , 
similar area in the country. It cv:rs once supl~osetl that  
these n ~ o u ~ ~ t s i n s  of a single geological for- were conil~oietl 
mation,~vhich,from this fact, was called the Catslcill group; I 

and it \\,as suppcsetl to be  a tletaclled table land, deeply 
carveti 1,). erosloll. TIle late Co], Jewett, of Albany, found 
strata contailling C!;elllung fossils in the Catskills, and 
frolll this in fe r re t i  tnat tile moulltains were composed of 
Cllernullg strata.  Prof. Hall alltl I'rof, Guyot, with their 

t[lel-, made stutly, running through 
several years, of the topograplly ant1 geology of all the 
s u r r a u n t l i n g  l.egion. Their labors esta]llished the fact  
that t l ~ e  Catslti\ls are not an  isolated mountain group, hu t  
htlong to the ,  ~ l lsystelll al,tl are fornirtl b y a  series ~ ] ~ ~ ~ ~~ 
of to l t l s  or arches con,l,osecl of tile Cllelllung and Cats- 
kill rocks. Of these folds, the collvex arches, as  is usually 
the case, craclcetl broken anc], therefore, yielded 
reatlily to eros ion ,  xv)lile the conca\,e arches, protectetl 
and solid, yieltietl less re.idily i n  time, by the  wear- 
iIlg an-as o f the i r  surrountlings,  ,yere left i n  relief, form-
ing ,vith a s!.nclinal structure. Hellce it will be 

tll:lt tile topogl.al)lly of tile Catsiclll region is chiefly 
the o f  erus io l l .  

f;,, a s  regartls the changes of level from subterran- ,, causes, to by hir ,  ~ u l i e n ,  it would certainly 
he st,-:,,lge if tile foua<latiolls of the Catskills Lvere proved 
to be stnhlr, TIle olcl name, "to-i-nJii-?/?a,"once applied 
t o  the crust  of the eartll, is a comll~ete misnomer, and it 
i, re;llly a t y p e  of instal,ility. I'rollahly throughout the 
globe local s:ll,sitlence elevation are constantly in 

I n  tl12 interior of continellts LVe have 110 evi-
tlellce or measure of these, but along coast lines the 
water line tells us that cllnnges are antl everp- 
wilere taltillg In the relatil>e level of land ant1 sea. 
~ t N~~ ~yorlc~tile ~ is  t though very slowly, 
cvhile furtller in Illaces, it is rlsillg, and Greenland 
is Sjnlting a g a i n .  fiat\; fronl the coast there is no such 
llilometer, and ye t  we haye I,o reason to  suppose that the 
earth is  I no l efisetl, someintiication is  given by the re-
l,orts of those wile (lwell ill lllountainous regions, of 
,-hallges of  level, xv\ljch have sllut from their vie\\! that 
,J,hicll was before or revealed !vhat lvas Ilefore con- 
cealed , llut these obser~~at ions  have not been made ~ v i t h  
accuracy ant1 cannot he depended upon. 

I n  a recent paper l~ r fo re  the Xcatle~ny he had shovin 
the vast changes n~llicli had occurretl along the coast iu 
this vicinity, viz., that the land once stood 6co feet 
higher than at  present : that the fIudson river had then 
flowed by tlle city through a cl~annel from 300 to 500 

feet  deep, now in large part silted u p  : that the  Palisades 
then stootl rroin 700 to goo feet a h ~ v e  the river : that the 
Housatonic then flowed through tlie Eas t  river into New 
Uork 13.i~: that a sub-tropical climate the11 prevailed 
throughoi~t this region, ~ v ~ t h  a varied and rich fauna and 

flora, extentling u p  even to  the Arctic Sea : that then a 

tlepression of the  tern1;erature antl great change in the 

climate ensued, with a alteration of the 
c o r r e s ~ ~ o n d i n ~  
fauna ant1 HOI-a; but that tliese changes were very slo\v 
ant1 ~rogress ive-  the sno~vs ,  which at  first rested tem- 
l ~ o r a r i l ~ -upon the Catskill Mountain su~l?mits,became at  
last permanent, antl resulted in local glaciers. These  
glaciers producetl extensive erosion, cutting the channels 
along \\~Ilicll they mo\-etl, d e e ~ ~ l y .  A pal.t~al ohllteration 
of their ~ ~ , o r l t  tlien ensuetl through iwo ageucies. First, 
a continental glacier atlvancetl southwartl, overtoppi~lg 
all the ~nountains,  grincling down the asperities of the 
surface, fillng old valleys, antl hanliing up a great mass 
of debris along its margill--a part of which is no\v 
Long Island. ilfterw:\rtl, the c1;mate becoming milder, 
lt,cal glaciers were again formrcl similar to those \\7hich 
jirecetled the great Glacier, ailti 11artially ot)liierated or 
inodified the 1-rsults of tllc a n c c ~ ~ t  It is a Cam- erosion. 

plex ~xob lem now to d i s t i n ~ u i s l ~  
between the phenomena 
which have been res1,ectively protluced by all these 
giaclers in varied si iccessio~~,by the erosion of streams, 
by flesures of the earth's crust, etc. 

T h e  escavating power of glaciers had been denied by 
Prof. Whitney, but ice, hunrlreds of feet and solnetimes 
miles in thickness-as it \"as in the old glaciers-moving 
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with irresistible force, and having sand, gravel and boul- 
ders beneath it, or frozen into it, was the  most potent 
agent of erosion ltnown. T h e  eroding power of the 
ancient glaciers, which once reached southward to Tren- 
ton and Cincinnati, was attested not only by the planed 
down roclts, but by the immense sheet of transported 
debris left by the glacier in its retreat. 

TIle glaciated, planed, and polished rocks in the West- 
ern States are generally covered by a t h ~ c klayer of clay, 
a b o u ~ ~ d i n g  There are also othei. in glaciated boulders. 
\\rater-i\,om materials which have been transported, per- 
haps thousands of miles, representing the gravel bsrs,  
sand beds, etc., produced by sub-glacial rivers. Al- . 
though the materials are ent~relyof glacial origin, all 
the stones are here usually rounded. W e  find in these 
deposits, called kames or eskers, t he  evidences of the 
action of running water produced by the melting of Ice, 
their accun~ulation in heaps, ritlges, etc., having been 
effected by local causes, waterfalls, streams upon or nn- 
der the ice, etc. 

The  finer material procluced by the same grinding ac-
ti011 has been deposited along our coast in the vast masses 
of the Champlaiil clays, It is \\re11 known that the drain- 
ageof  ali glaciers results in milky streanls; e.,?., those 
which clescelld from the Alps impart an  opalescence to 
the Lalie of Geneva, and the streams from the Cascade 
llountains are clouded with silt derived froill the small 
glaciers at their heads. So, during the Glacial periocl all 
the fine rnater~al was sometimes washetl out of the glacial 
(]rift, leaving banks and ritlges, kames, hogsbacl~s, etc., of 
gravel ant1 boulders, ancl carried by streanls to the coast 
alld there clepositecl along shore in the Champlain clays, 
The  fine flour ant1 bran ground by the glaciers have been 
sollletimes referred to different epochs, but they are pro- 
duceci simultaneously. T h e  Glacial or Champlain clays 
are of great economical importance to the city as they are 
the brick clays of Croton Point, Haverstraw Bay, and 
other points along the Hudson. Their thicl;ness reaches 
IOO feet along the lower portion of the Hutlsoll river, 400 
feet on Lake Champlain, joo feet at hlontrcal, 800 feet at 
Labrador, 1000 feet at  Davis' Strait, and 1800 feet at  
Polaris Bay. This indicates that the contil:ent nras de- 
pressed to this extent at  each of these points, that tile 
waters of the ocean extentled through these valleys, ant1 
that here was dead water into which the glacier clralnage 
flowed and was tleposited. 

In the vicinity of New York City it is evident that the 
glaciers everywhere overrode and disregarded the under- 
lyjng topography. All the surface of the island is stre\17n 
with materials tlerivetl from the N. N. \I7., ant1 the rock 
has been planisl~etl and striated with grooves running in 
that direction. T h e  hills back of Yonl;ers are coireretl by 
trap boulders which have been conveyetl across the rive1 
fronl the Palisade range on its western side, ant1 it is plain 
thattheG1aciercomple:ely disregardetlt~~et~epressionofthe 
Hutlson valley, fillet1 it LID to agreateror less extent wit11 de-
brzj-,alld so rode snloothly over it. Afterwards this and the 
other valleys were more or less cleared out by the 1)resellt 
streams, but a portion of their contents is generally left 
in their beds, the tunnel between this city ancl Hobokell 
being 11ow driven in fact through a part of this clay tle- 
posit. On the east side of the city a narrow calion, joo 
to 400 feet deep, has been proved to underlie the East  
Ri i~er; and it would haT.e bee11 a wiser and cheaper plan to 
construct a tun~lel  through the clay bottom, for communi- 
catioll Brooklyn, ill place of the present costly an(\ 
to some extent insecure bridge. 

Dr. Newberry fillally expressed his interest in the care- 
ful study of the erosion a ~ l d  sculpture of the Catskills ancl 
desire for its coutinuance. 

MRS. J. 11.FISKEhas left a bequest of $lo,ooo, to es- 
tablish a hospital for the use of the students of Cornell 
University. 

R I N G I N G  FENCES."' 

By PROF.S. \V. ROBINSON,
O11io State Ut~iversity. 

T H I S  sketch is mainly of a simple fact of observation. 
hly attention was one day suddenly arrested while walk- 
ing on a hard road alongside a picliet fence by the pecu- 
liarity of the sound which reached my ear immediately 
following each step. This  sound was first noticed to he 
very different from that perceived at  other parts of the 
sidewalli. On instituting an inquiry for the cause of this 
tlifference the only one discoverable was a change in the 
canstroction of the yard fences along the side\valk, 

T h e  peculiarity observed in change of sound was very 
marked when passing from a poriion of the sidewalk 
opposite a board fence to parts opposite a picliet fence. 
In the former pos~tion a quick drop of the foot upon the 
walk was  acconlpanied by a simple sound or noise of 
short duration. But when opposite the picket fence the 
noise following each footstep was prolonged illto a 
curious n~usical  tone of initial high but rapidly lo\vering 
pitch, and with a duration of perhaps a quarter of a 
second. 

This singular musical tone following, and due to the 
noise of a simple foot step, could only be  accounte(1 for 
on the supposition that each picket of the fence reflected 
the sound reaching it from the foot, the rapid succession 
of ahich ,  from the several pickets of the fence, resulted 
in the souud observed. 

T h e  duration of the sound reflected from the pickets a t  
each step is evidently clue to the clifferent distances of the 
pickets from the ear of the  observer, and the greater 
length of time required for the sound to travel to and fronl 
the more distant picltets. For  instance, suppose the 
observer is walking along a stone or mastic cvalli at  a 
a distance of eight feet from the fence, the latter 
extending either way sonle distance along the street, 
The sharp noise of the footsteps returns from the nearest 
picltets first. Here the tlifferences iil distauce from the 
adjacent p~cliets is slight, ancl hence the succession of re- 
flected noises is rapid. But from more remote pickets 
the difference of distance is greater, ancl the succession in 
reflection less rapid. 

In  studying the nature of the resulting tone it is at  once 
seen that the initial pitch is tlue to an almost infinite 
u~nnbe r  of reflections or vibl-ations per second, while at 
the end of a quarter, or half, second the lines of a ( ] \ ~ ~ ~ ~ ~  
and return of the sound are nearly parallel to the fence, 
and hence the pulsations have an  iuterval of time equal 
twice the constant distanre between pickets divided by 
the velocity of souncl. For  instance, if the picltets be 
four inches apart, or one-third of a foot, the terlninal 
pitch woulti be  one of about 1500 v~brations per second, 
The  law of retrogression of pitch may be of interest. T~ 
express it a s  a function of passing time, let 
d = distaucr from observer to fence. 
n = constant distance between pickets. 
v = velocity of sound. 
rt = number of vibrations per second. 
t = the time following the initiation of the reflectetl tone, 
Then by aid of a diagram \i7e easily obtaill the fbllow- 

ing relation between the above quantities, viz.: 
?I< it' " ----- = I -

4 o2 ?i2 (21Z + 4' 
Tlle curve for this equation is not easily classified. 


But I'Y con1~u t iW quantities anti constructing a curve it 

is found to be nluc'1 like a hyperbola referrt.d to its 
asymptotes, which indicates that the pitch falls rapidly a t  

and less 
Not only is the descrilled phellomellal reflection 

observed in connection with fences, but f r o ~ n  any series 
of flat surfaces in steps, as, indeed, in the case of stairs 
under proper conditions. Such echoes have heen ob- 
serired from the steps in front of the State House, at 
C*'f?:bus, 0. 

"'Read a t  A.A.A,S., Cinciiinati, 


