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T' (n+l )==nr(n)  =n(n- l ) (n--2)  

. . . (n - r ) I ' (n - r ) .  (ii) 

It becomes a n  exceedingly tedious operation 
when n, has a value of over, say, 20. I n  caSling 
this the " exact" value i n  the  table the  inten- 
tion is mercly t o  convcy the idea that  the  only 
approxiniation involved is  tha t  incident upon 
the  use of ?-place logarithms, t h c  proceqs 
par se being a n  exact one. The  fourth and 
fifth coluinns of the table give the results ob- 
tained by using the values of log in,- their first 

second and third dilrerenccs. i n  the usual ad- 
vancing difference interpolation formula 

TABLE I 

'Values of log r ( n )  by Different Methods 
-. -- - - - -.---- - .- -

Froin this table i t  is eviclcnt t h a t  the inter- 
polation method, when third differencrs are  
used, gives values slightly better than thore by 
Forsyth's inethod when n 5 2.5. F o r  n= PG or 
more tile intel-polation method using only 
seeolid cliflerences gives an approximatioli 
sufficiently ciose fo r  all practical statistical 
purposes. As to the labor involved, there is n o  
great amount of choice between Forsyth's and 
the  intrrpolation metliod, but on tlie whole 
there appears to be a distinct, if small, advan- 
tage i n  favor of the interpol a t'ion. 

TXE GEOLOGICAL SOCIETY OF AiliCEBICA 
THE twenty-seventh annual meeting of the Geo- 

logical Society of America was held at  the Acad- 
emy of Natural Sciences, Philadelphia, December 
29-31, 1914, under the presidency of Dr. George 
I?. Becker, of the United States Geological Survey, 
Washington, D. C. On account of Dr. Becker's 

enforced absence through illness, the sessions were 
presided over by Vice-presidents Waldemar Lind- 
gren and Horace B. Patton. I n  attendance there 
\rere registered 3 3 7 Fellows of the 'Society and the 
number of students and others, including members 
of the -4merican Association for the Advaneenlent 
of Science who were present at the sessions, 
swelled the attendance to more than 200, making 
this one of the most largely attended meetings in 
the history of the society. 

At the first general session of the society Dr. 
Samuel G. Dixon, president of the Academy of 
Natural Sciences, nelcomed the visiting geologists 
and paleontologists, making them feel very much 
at home as the guests of the historic academy. 

The report of the council, as submitted in print, 
showed that the present enrollment of the society 
is 363, aside from the 19 new fellows elected at 
the lneeting but who had not yet qualified. Dur-
ing the year 1914 the socirty lost five fellows by 
death: Alfred E. Barlow, Albert S. Bickmore, IIor- 
ace C. IIovey, A. B. Wilmott and Nervton H. 
TVinchell; and three correspondents: 11. Rosen-
bnsch, Ednard Sness and Th. Tschernyschem. The 
treasurer's report showed that the society was in a 
flourishing condition financially and the editor's 
report indicated an unusual activity in publication 
during the past year. 

The papers presented in the three general ses-
sions of the society were as follows: 

Belation of Bacterza to Deposition of Calcium Car-
bonate: KARLl?. KELLERMAN. 
At the suggestion of Dr. T. Wayland Vaughan, 

baeterial st~udies of water and bottoln mud from 
the Great Salt Lake, and sea water and bottom do- 
posits from the vicinity of Florida and the Ba- 
hamas were undertaken in the hope of supp1emen.t- 
ing the work of Vaughan,l of Drew2 and of Doles 
in regard to the probable agencies concerned in 
the precipitation of calcium carbonate and the 
formation of oolites. 

I t  has been possible to form calcium carbonate 
by the action of bacteria on various soluble saltis of 
calcium both in natural waters and in synthetic 
m~xtures. The most important natural precipita- 

1 T. Wayland Vaughan, Bull. Geof. Soc. Am., 
Vol. 25, No. 1, p. 59, I\larel~, 1914. Also Publiea- 
tion No. 182, Carnegie Inst. of Washington, pp. 
49-67. 

2 G. H. Drew, Publication No. 182, Carnegie Inst. 
of Washington, pp. 49-67. 

3 R. B. Dole, Publication No. 182, Carnegie Insl. 
of Washington, pp. 69-78. 
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tion is probably the transformation of calcium 
carbonate hy  the combined action of ainmonia, 
protluced by bacteria either by  the denitrification 
of nilrates or by the fermentation of protein, to- 
gether w ~ t h  carbon dioxide, produced either by the 
respiration of large organisms or the fermentatio~i 
of carbohydrates by bacteria. Both ordinary crys- 
tal.; of calcium carbonate and oolites may be pro- 
duced by the growth of mixed cultures of bac-
teria, either in salt or fresh water. The zonal 
structure of the oolitcs of bacterial origin and of 
those foclnd in nature in oolitic deposits appears 
to be  exactly the same; tuldoubtedly tl.lis shows the 
similarity of the processes of their origin. 

Cornl Reefs and Xeef Corccb of tlze Southensteriz 
Ut~itedSlates, Thezr Geologic Llistory and T h e i ~  
Sig?r ifi~<hwco: T ~ 0 h f . k ~'Virhl.1,~~~VATTGITAN. 
After briefly alluding to some of the more re-

cent publications on coral reefs, t11e author stated 
mhat in his opinion mere the necesmry lines of 
investigation in order t o  understand the ecologic 
factorb infl~iencing coral reef development, the con- 
.~trnctional r6Ie of cords  and other agents, and the 
scrics of geologic evclnts nhirh preceded any par- 
ticular coral I eef development. The geologic his- 
tory of the extensive coral reefs of the soutl i~ast-  
ern United Statcs and nearby West Indian islands, 
which have been the subject of investigation for a 
nnml-)tr of yeals, was outlined and the bearing they 
have on the theory of coral reef formation was 
irtdicated. 

The author stated his conclusions regarding the 
Florida coral reefs a5 follows: (I) Corals have 
played a s~ibordinale part, usually a ncgligihle part, 
i n  the buililiny of the Floridian plateail; (2)  every 
conspicuous development of cord  reefs or reef 
coials took place during sr~bsidcnce; ( 3 )  i n  every 
instance the coral reefs or reef corals 11:1ve de-
veloped 011 p1:~tfolm bakements which owe their 
origin to geologic agencies other than those de-
pendent on the prebeuce oP corals. 

The older T c r t ~ a r y  reefs and reef co~a l s  of 81. 
I3artholomen, Ant ig~ia  and Anguilla a11 grew on 
subsiding basements. The relatibely small propor- 
tion of the contrrhution by (*orals to calcareoils 
sedirncnts in Florida, tile Eahaxnas and the West 
Tniiies was shown. 

I t  mas s h o l ~ ~ n  that  the Floridran plateau was sim- 
ilar i n  confignration to the LTosquito Bank off 
Nical:rglla, to Campeche Bank off 3'acatan and to 
George9 Bank off Massxehusetis; the east side of 
the Floridian plateau is similar to the continental 
shelf off Cape IIatteras. The platform which sup- 
ports tho reef along the east coast of F l o r ~ d a  ex- 

tends beyond tlie reef limits northwald of Forrey 
Bock. The reef platform of the Great Barrier R e d  
of Australia is similar to  the continental shelf of 
eastern North and Central Amerlca, and it con-
tinues south of the reef limits. Rosalind Bank, 
Caribbean Sea, was compared with Rangiroa, 
Pamnotils, ahich is similar in eqseutial features. 
The conq>lex history of the coral reef foundations 
in Florida, Antjgiia, St .  Maltin, Angnilla and 
Bermilda was deqcribed, and rt was stated that 
the formation of the platforms could not be re-
ferred solely to Pleistocene time. 

Attention n a s  directed to the facts that around 
the Island of Saba, in nhieh volcanic activity has 
so recently ceased that the crater is  still preqerved, 
there mas scarcely any l~latform a t  all; that in the 
case of the young but slightIy older volcanic island 
of St. ICitts, the platform was narrnw, while the 
geoloqically much older jslurr(ls st:tnding ahove 
the Antilyna Bavhudaa bank, the St. h4artin 
platc~aii, and tllr Virqir~ Rank, rise abox e platforms 
wl~ich are mlles across and have an :ma, many tirues 
gre3ti.r tlian that of the present lanil srrrfaccs. 
T%'iilth of platform is thrrefole indicatlre not of 
the amount of snbmergcnce, but of the stages at-  
tained by p1:lnation processep. 

The conclusions mere summarized as follovs : 
1. Critical in\estigations of corals as construc-

tional geologic agents a l e  bringjnq constantly jn-

ciensing proof that tho77 are not so important as 
v7as long hclie%ed, and that  many of the phenoni- 
cna folmeily attributed to them mnqt be accounted 
for by other agencies. IIere i t  shoulil h e  ernphn- 
si7,cii that  the ecolom of probably no othcr qronp 
of nlar inc orzailisms is knoun aearly so thoronghly 
as tliat of corals. 

2. All known modern off-shore reefs vhich have 
11een investigated grom on platforms ivhich have 
hecn snbmerged in recent geologic time. 

3. No e\ridence has as yet been preceiited to ~hon,  
tlrnt any barrier reef began to form as a fringing 
reef on a sloping sboie and mas converted into a 
bariier by subsrdenre; but r t  IS clear thaf many, 
if not reefs stand onall b a ~ r i c ~  marginal plat- 
forms xvhich already existed previous to recent mb-  
IncrgPnce and the formation of the modern reefs. 

4. Study of the geologic history of cord  reef 
platfoim5 ha? eskablrshed that  there are3e platforms 
in eelly Tertiary t ~ m e  on the site of many o f  Lhe 
proient day platforms, nud eticlenee has n0.t as yet 
been adduced to prove long continued, nninter-
rnpted subsidence in any coral reef ares. There 
hatre been many oscillaLions of sea level and re-
cent submergence is probably conlpIicated in many 



XCIENCE 


areas by differential crustal movement concomi-
tant with increase in volume of oceanic water 
through deglaciation. 

5. The width of a submerged platform border- 
ing a land area  is  indicative not of the  amount of 
submergence, bat  of the stage attained by plana- 
tion processes. Other conditions being similar, tho 
longer tho period of activity of such processes tho 
wider will be the platform. 

6. Tl16 principal value of the coral reef iuvesti- 
gation to geology consists not so much in what has 
been found out about corals as  in the study of a 
complex of geologic phenomena, among which coral 
reefs are only a conspicuous incident. 

Couses ProrZucing Scratclzed, I?%p~cssed, Fractured 
and Becew~eqrted Pebbles i?z Ancient Conglomer- 
0te.S: =~OHN &I.CLARKE. 
Tho Devonian conglomerate lying beneath the 

fisll-beds of Xigonasha, P. Q., is a characteristic 
((Nagelfluh" filled with scratched, fractured and 
deeply impressed pebbles. Specimens exhibited 
indicate tha t  tlie explanation of the phenomena of 
impreqsion by solution, as suggested by Sorby, 
IIeim, ICayser and others, is  inadequate and tha t  
the e f f e~ t s  described are in large part  actually due 
to forcible contact resulting from internal friction. 
Some of the pebbles show unqualified evidence of 
glacial scratching and the entire mass is regarded 
as  an  outmash from glacial moraine. 

Iievision of Pre-Cambrian Classification in On-
L~?'io: WILLET @. MILLER -4ND CYRILm.XNIGITT. 
During the past decade the authors have been 

engaged in detailed work on pre-Cambrian areas in 
various parts of the Province of Ontario. The re- 
sults of this work, and tha t  of other iilvestigators, 
11a-i.c made apparent the necessity for revising the 
age classificntion of the pre-Cambrim rocks, par- 
ticularly in the use of the terms f'Euronian, Lau- 
reutian and others. The following classification 
and nomenclature have therefore been adophed by 
the Ontario Bureau of 14ines. 

REWEENAWAN. 

Tinconforazzty. 


ANILIII<EAN. 

Under this heading the authors place not only 

the rocks that  have heretofore been called 
Animikie, but the so-called Huronian rocks 
of the "classic' ' Lake FTulon area, and the 
Cobalt artd Ramsay T~alre series. Minor un- 
confo~mities occur within !the Animikean. 

Great Ur~confor?nily. 

(ALGOXANGRANITEAND GNEISS.) 


Laurentian of some authors, and the Lorrain 
granite of Cobalt, and the Xillarney granite 
of Lake IIuron, etc. 

Igneous Contact. 

TIMISKAMIAN. 
I n  this group the authors place sedimentary 

roclrs of various localities tha t  heretofore 
have been called IInronian, and the Sudbury 
series of Coleman. 

Grcat Unconformitu. 
There is  no evidence that this unconformity i s  

of lesser magnitude than that beneath tlie 
Animikean. 

(LAURENTIANGR- KITE AND GNEISS.) 
I.qneotcs Contact. 

LOGBNIAN. 
Grenville (Scd tw~rn ta r~ ) ,  Iieewatin (Igneous). 

The authors have found tlie ISIeewatin to occnr 
in considerable volome in 8. E. Ontario and 
hare determined the relations of the  Gren- 
ville to it. 

Investigations by the junior author during 1934 
have shown that  cerltain roclrs of the "classicH 
Iquronian area of Lalie Huron, the LLTllessalon 
greenstones," that  heretofore have been placed 
with the ISIeewatin, are of much later age, being in 
intrusive contact with the Animikean, as defined 
in the above table. 

North American Continent in Upper Devonic Timc: 
AMADEUSW. GRABAD. 
The history of North America in tlie Upper 

Deronie has been morked out in some detail, on 
the basis of physical stratigraphy combined mith 
paleontology. 

A t  the opening of the Upper Devonic, marine 
naters mere much restricted in North America, the 
gieater part  of the United States being exposed to 
active erosion of the previously Lteposited IIamilton 
or earlier formations, as  indicated by disconforrn- 
ities. The Tully-Genesee sea was restricted to een- 
tral  X e ~ v  York, but extended northmard over Cao- 
ada. Appalachia, Bt1antic:t ( the Old Red Conti-
nent) and Mics~ssippi:~ mere ilie chief continents. 
The evicience pointing to tlie gradual southward 
transgression of the sea over the eroded lands i s  
clear. Three open marine water bodies existea 
throughout Upper Devonjc time, each mith i ts  
Urals, (2) the westerri or North Pac~fic, extending 
from central Nem Pork across Ellsmere land to the 
Urals, (2)  the ~vestsrn or North Pacific extending 
across part  of Alaqka, ( 3 )  the eastern or Atlantic. 
The latter entered the interior by way of a narrolv 
strait between Appalachia and Atlantica, permit- 
ting the  periodic invasion of the =ktlantic or Tropi- 
doleptus fauna. There may have been a fourth 
South PaciGc water body ~x tend ing  into Nevada, 
but this is  less certain. Three principal river vys -
tems arc recognized in the lowland of Mississippia. 
These ham furnished the black mud for  the black 
shales which were deposited in embaymonts of di. 
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minished salinity. The eastern or Gcnesee beds 
are restricted to New Vork and the states just 
~011th. The base of the black shale of Ohio, Michi- 
gan and Canada is younger than Genesee, as  shown 
by stlatigraphic and paleontologic evidence. The 
great fish fanna of these sliales is shown by i ts  01:-

eurrcnce and di~t r ibut ion  to be primarily the fauna 
of these sluggish rivers p~ojec tcd  a t  intervds into 
the bri~drisli na ter  of the embayments. The land 
flora 	 of hlississippia i \  also p~csclxecl in these 
shales. The rivers of Appalachia nu& Atlan'liea 
also had their fi\h fanna, but these mere of (liffcrent 
types, their smaller size adapting them to these 
torrential streams. With thern occ~rrred the sur-
vivors of the Eurypterids, whlch also inhabited the 
rivers of the P a l ~ o ~ o i c  The flora of Appa lands. 
ladria and Atlautica is likewise largely distinct 
from tl1:~t of I V I I ~ S ~ \ S ~ ~ I ; P ~ ~ .The deposits nlade by 
these r i v e ~ s  were partly preserved as  sandy deltas 
and alluvial fans. 
"Lympnsium on the Pasiazc from the Juras& to 

the Cretaceous. " 
( 1  ) TJze ildorriso~a; A n  Tv?ilial Crrtaceous Porma- 


t ion: WII,I,IS T.  LEE. 

( 2 )  Origin and D!st?ibulion of the rlforrison: 

CIIARLES C. &I00Ii. 

(3)  	Snqcropoda a12d Bter/osau~taof the  Morrison 

Colnptared with tliosc of South Amwica,  Eng-

land nntd E ~ s l c r ~ t  
Afrzca: R. 8. LULL. 

( 4 )  The  Pnleobotuizio R?vd~nce :E. TV. BERRY. 
( 5 )  The  Invertebrate l+'azcna of the Biorrason: T .  

W. STANTON. 

Preserli Go~~lJitionof the  Po7tanoes of Bozilher~~ 
Ila7y: 11. 8. TVASHINC~TONAND A. 1,.DAY. 
A brief description of the general condition an11 

state of adiv i ty  a t  Vesuvias, Etn:~, Vulcano and 
Stron~boli,:IS ohse r~ed  dormg the silnlmer of 1914 

Becent Elrcptions of Lnssen Peulc, California: d. 
8.DILLER. 
Lassen Peak, in norlheastern C:i(ifornia, a t  the 

soiithern end of the Casra(1e Range, has long bee11 
considerod an  estirict volcano, but has recently 
shown signs of rcjnvenescence. Tho first of the 
recent outbreaks oceurrril a t  5 P.hT., Nay 30, 3934, 
and since then many eruptions have occurred. The 
uature of this remarlial3lo phenomenon was illus-
trated and discussea. 

Phy,~.siographic SZudy of the Cretaceous-Eocene 
Period i n  the Rocky Mountah Front and P k d t  
Plain Provinces: C;Eoac~H. ASIILEY. 
The study of the roclrs, especially of the coal 

beds, the structure and the life in the province? 
named, appears to indicate that  Upper Cretaceous 

time in that rcgion was occupied by a single move 
ment 	 of subsidence, somen~llat il~cgrilxr, but, on 
the a h o l ~ ;  persistent: that tiria was followed by a, 
period of general and differential upllfi, to  be iol- 
lewd in turn by renewed iubsidence, interrupted 
locally, from time to time, by pronounced mobe 
lnents of d~ffercntisl up l~ f t .  Comparison i s  made 
between this intcrplcttrtion and the assumed coadi 
lions ~n the eastern TJn~ted States and certain de- 
ciuctions drawn as to tlrc point in the time scale a t  
uliieh the first general uplift oeel~rrcc?. 

Belnfio?h of Physiographrc Changes t o  Ore Allera-

tzo~zs:T.Vv~~x .hc~ 
W.ATWOOD. 
TThile a land mass i s  being disrectcd, the gromld- 

xa ler  table is  slowly loneled throiqh that mass, 
un t~ l ,  at  the peneplain ant1 base-1evc.l stages, the 
gioulldivater table rernslins almost stationary for 
long periods of time. During sneccssive rycles of 
eros~on the position of the bzse-le~el of elosion in 
the land mass b e ~ n p  dissected rnilst change, and, 
if climatic coniiitious rrnrain constant, surh 
changes are necess:~rily nccoinpaaled by change^ 
in the 1105itlon of the gionndwatrr tahlc. IT 
the 1:tnd mass 1s elevated, the b;rse level will be 
lo~%~ered the and the g r o n n d ~ a t e rtlnough land, 
tabl,lt: n+ll he slonly l o n e ~ c ~ l  wilon a land mass is 
depressed, the base level of el osion and the ground- 
\rater table arc clevalect tl~roughonl tliai land mass, 
Aloist climates ill raise the gloandmnter table, 
and dry period? lonrr  that table. A s  the ground 
water table is  rxiwd or lonered, the zones jn m~hicb 
the chemicaal chxiiges assoeiated vrith the secondary 
alteration of ore ~lepos;ts take place are varied i u  
thickness. 

These facts uiditate that  physioalaphic stndies 
lriny be  profilaiily applied lo  the study of ore d t e r -  
ations, and con\er~elrr that the l r c o ~ i i  of ore alter 
atiolir may fulnish important data. hearing upor 
tile phys~oglayhic c>olrttion of the districts con-
cerned. 

Tlre study of hecond:~ly ores by .c7ar10ns investi 
gators has c':rllcd for ~niensrve physiographir 
studies. Doring the past season field work mas 
done in the vicirlity of Bntte, Nontana, a n 3  Bing 
linni Canyon, Utah, t o  de t~ rmine  the relationship of 
physiographic evolution to the secondary enrich 
ment of ores in 'chose regions. 111this paper the 
problem of the  application of physiography to the  
investigation of secorsc7ary ores mas defined, an2 
some of the results of the past season's field work 
wcre presented. 

Craphoc Progcclion of  P7~isloce?tr Chmatic Osdzlla 
tzons: Crrcsl7r,z,4. REEDS, 



Penck's curve, page 1168, l 'Die Alpen ixn Eis-
zeitalter," 1909, expresses graphically the climatic 
oscillations of the alpine district for  Pleistocene 
and post-Pleistocene time. The key to the four 
glaci:~iions and the three interglacial stages jndi- 
cated in the curve was found in the four outwash 
deposits of placio-fluvial streams .on the northern 
foreland of the Alps in the vlcinity of Ulm and 
Munich. Along the present stream valleys the 
glacio-fluvial deposits are arranged in terraces, the 
oldest occupying the highest position and the 
youngest the lovest level. Wheu the key was car- 
ried in mind to the 1%-ench and Italian Alps the 
remarkable association of these deposits on the 
northern foreland v a s  found to be applicable 
throughout. Hence the names of four sn~al l  tribu- 
taries of the Danube which cross the outrvash de- 
posits on the  Bavarian plateau, Giinz, &rindel, Riss 
and Wiirm, Fere  applied by Penck and Bliickner 
to  the first, second, third and fourth glaciations. 
The deposits of the third or Riss glaciation in the 
Swiss and French J u r a  extend farther out on the 
foreland than the deposits of the other glacial ad- 
vances, bnt in other districts the morainal cleposits 
of the second or RlindeI stage extend beyond tha t  
of any other, hence it i y  regarded as the niost eu- 
tensive of the four alpine glaciations. The mo-
rainal and outwash deposits. of the  first or Giinz 
glaciation are least in evidence while those of the 
fourth or Wiirm glaciation, the last, are most i n  
eviaence. 

That the temperature of the alpine region was 
considerably colder during the stages of glaciation 
than during the interglacial stages and the present 
which is a t  the close of tho retreating hemicycle of 
the last  glaciation, is xhown conclusively by the de- 
pressed snow lines. Penck has determined their 
positron in the Alps for  all four glaciations. They 
have a distribution parallel to that  of the present 
snow-linc, but, occupying lower lerels, namely, 
Giinz, 1,200 meters, Xinilel, 1,350 meters, Riss, 
1,300 meters, and Wiirm, 3,200 meters below the 
present sno~v-line. D u ~ i n g  the interglacial stages 
the mow-line was approximately 300 meters higher 
than the present one. From the ITiittinger Breccia 
near Innsbruck Penck determined that  there was a 
temperature variation of loC. for every 200-meter 
change in the altilade of the snow-line. 

The unit of measurement rvhich Penck used in 
estimating the duration of the Pleistocene period 
is the retreating hemicycle of glaciation of the 
fourth or l v i~ rn i  stage, better known as the post- 
glacial period. I n  the alpine district Penclr and 

Briickner found tha t  i n  this retreating hemicycle 
there mere three minor advances called the  Bahl, 
Gschnitd and Daun stadia. These advances were 
preceded by a pro~ninent minor retreat of the 
Achen oscillation. From the lignite deposits of' 
Diilnten, the deposits of the Muota deltas and the 
turf  deposits in many of the glacial swarnps it has 
been possible to estimate the duration of this hemi. 
cycle of glaciation in  years, a;y follows: 

Sz~bclivisionsof Post -Glacial Pinlle 
Years 

Achen oscillation ...................... 9,000 

Biihl advance and retreat ............... 5,000 

Gscbnitz advanc,e and retreat ............ 4,000 

Daun advance and retrciit ............... 3,000 

Age of copper ......................... 1,000 

Post-copper tinle ....................... 3,000 


- - .. 
Total ............................. 25,000 


The estiniate on the duration of post-glacial 
time in  America is based chiefly on the recession 
of the waterfalls of Niagara and St.  Anthony. Re-
cently Coleman4 made an estimate based on the 
rate of wave erosion on the shore of Lake Ontario 
and glacial Lake Iroquois. Twenty-five thousand 
years is  a figure rvhich falls within the estimates 
made by Coleman, Taylor, Iryell, Chamberlain and 
Salisbury. It is a bit under those of Fairchild, 
Sardeson and Spencer and above those of Gilbert 
and Upham. I t  is considered a conservative figwe. 

Penck states that  i t  must have been 1G,000 to  
24,000 years from the Biihl stadium to  the present, 
with 20,000 years as a n  average, and 25,000 to 40,- 
000 years from the beginning of the Achen re-
treat  to the present. I n  selecting a figure, however, 
nhich shall be used as a unit of measnrement in 
calculating the duration of the entire Pleistocene 
period, he chooses 20,000 years as  the length of 
post-Wiirm time. 

The correlation of tho mountain glaciations of 
the Alps with those of the Scandinavian continental 
ice fields of Pleistocene time has not been worked 
out in all regions, but there is sufficient informa- 
tion a t  hand to say tha t  there were four advances 
of the continental ice over northern Europe which 
correspond to the periods of ice advance upon the 
alpine forelands. Geiliie remapped in  1914 the 
second, third and fourth glaciation distribution in 
Europe. G, de Beer delimited the retreating stages 
of the fourth glaciation in the Scandinavian penin- 
sula in 1912. 
h correlation of American with European glacial 

deposits has been made by Iroverctt. By eonsid- 

4 Coleman, A. P., Proceedingq Twelfth Tnter. 
Geol. Cong., Canada, 1913. 
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cling with Letcrett; the so called lowan glaciation 
contemporaneous wlth the Illinoian i t  is  possible to 
eorrelaie the Gunz glaciation with the Nebraskan, 
the Kansan wlth the Mindel, the Illinoizzrl with the 
Riss and the Wisconsin, early and late, with the 
Wurnr. There are corresponding interglacial 
stages. 'VC'lth tho tirrio units of Chamberlain and 
S:ilrsbu~yc 2, 4, 8, 16, in mind foi  the  duration of 
the last three glaciations, based upon the degree 
of nrcathering of American glacral deposits, i t  is 
possrblc to  eonstiuet a curve simrlar to  Ponck's, 
but differing in l e~~g t l r  xnd the nnmher of units as- 
s ~ g n e dto tho niterg1aci:~l &Stage?. I n  tabular form 
tlie data appeal thus: 

Eslamutcd D?irattoi~ of Plristocene Oscillations 

/ Kcedi, 1914 Penck, 1000 

Sccond intcrgla- 
cial.. . . . . . . . . S 

Sccond glaci:il. . 1 
First int,erglnci:~ll :R 

Pre-tmnsilioniil. 
First glacial. . . . l 11 

Ccoloqic Dcpostfs in Belattoil, to Plerstocene Man: 
CIIES'CIRA. REEDS. 
The present kiio~rii clistribntion of Pleistocene 

man throng11 southern TCrrroy~, the LIediterranean 
hordcr and Java,  points to the concInslon tha t  this 
early man livcrl along the ri ter  courses, on the ad  
aacent uplanils, in cave3 and grottoes nhich oler- 
looked ~ze11-defined rirer valleys and on the sea 
sliorc. lluman rein:~ins linve becn Eonnd entornbed 
in a few cave.: nithin the reglon of mountain gla- 
cial ion-for example, Frendcn thal, ICesslerlock 
and Xchweizersb~ld in tSmit~e~l : ind-b~~t  ofmost 
t l ~ n  finds Eiave been inatli. i n  the s o ~ ~ t h e r nnon-
glaciated ~ ~ o i t i o n s  The vicissitudes and of Earope. 
the ameliorations of climate during the g lae~al  and 
inteiglxcial stages no doubt caused southward or 
nor t l~vard  m~grations of peoples oi encouraged 
congestion in the limcstone cbvcrns of Belgium, 
Fiance, Germany anrl nor the~n Spain. With t h ~  
repcntecl formntlon of continental ice sheet7 on the 

5 Lererett, I?., Xeitsckrif t f ZLT Gletcherlcuncle, 
Vol. I V ,  pp. 282-83, 1910. 

6 Chamberlain and Sal~shury, 'Text-Rook of 
Geology," Vol. TI I . ,  p. 414, 1906. 

Scandinavian plateau during periods of glaciation 
and their movemcnt outward in all dlrcctions across 
the adjacent basins and lowlmds of northern Eia-
rope, together with the appearance of ice caps on 
tho high mountains of soutlirrn Europe, the lover- 
ing of the mow line on the  mounta~n slopes, the de- 
velopme~lt of snow caps on plateaus of but moder- 
ate relicf, thc extension of tho glaejers illto aprons 
and tongues on th r  piedmont area5 and the choking 
of the river valleys n i th  ice and deposits, glacial 
rnan must have felt that 81iom and Ice the 
govelning forces. The TTarmer interglacial epochs 
n r r r  more to his liking. Tn tlie pTrsent terrace and 
loess deposlts along the rrvcr courses and in  the 
cave and grotto fillings, eight hmnan culture sf agcs 
have bccn delimited nithin recent years. They 
have been called, I~cgiru~ing at  the bottom, pro 
Cliclloa,n, Chellean, Alelroulran and blons t~r ian  as 
120mer Paleolithic and Au~ignaeian, Solutroan, 
blagdalenian arid Azylian-Tardenoiisn as Upper 
I':~lcolithic. I n  the cavcin and grotto deposits of 
the Dordugne, .;otxthern France, most o f  tho culture 
stages appear in regular geologic sequence one 
above the other. IInman remains and culture 8ts- 
tions of glacial, intrrglaclal or post-glacial age 
ha>e been found in approxinlately t h e e  hundred 
d~ffercnt localities. 

I'h~jsrographic Pealtires of Wcslern E u ~ o p c  as a 
ZTaclor at2 the F o r :  DOUGT~AS ;~OILXSON.ilT 
Every military campaign is controlled to  sonl* 

extent by the surface features of tlie country over 
lrllicll the routending armles murt moue. The 
physiograpliy of a region may therefore pro-
foundly affrct both the detailed mrr\cnicnts of 
arirries and the qcncral plans of campaign. An cx- 
amination of t b ~  physiographic l'caturo? of western 
E u ~ o p e111 the light of recent events euablrs one to  
comprehend more Inlly the strategic importance of 
many place? niciltionod In war trlispatclies and 
throws vnlnnble light upon the question as to why 
the neutrality of Bclgint~l w s  v1ol:itcd. 

Jolrn Bo~jd  T71ac7tcr Purk. Thc 7TcEtlrrb~rgRs-
carpmclzt as n GeoTogicol Parlo.: GEORGEI?. 
J<UNZ. 
-4 moit i~rrportant benefaction to the state of 

New Tork ji tho betsut~ful Jolin Boyd Thacher 
Park, oprued \n th  appropriate rerernonics Xep-
tember 14, 1914. of 1913-1.1D~r i ing  tlie ~ ~ ~ n t r r  
the Ameiican Scenic and Nistoric Preservation So- 
ciety roccited nord  of the irrteni~ou nf  311s. 
Thach~l.,midow of Jolin Boyd ThacIiel, to r rd i se  
I ~ c r  generous purpose of donating to llle staie n 
superb trust of 350 acres of lrtncl for a pub l~c  park, 



as  a memorial of her husband, and in March, 
1914, a bill was introduced and passed in the leg- 
islature accepting the  g i f t  and constituting the 
American Scenic and Ifistoric Preservation Society 
the custodian. The park embraces the most pic-
turesque and geologically interesting part  of the 
Helderberg range in Blbany County. 

The remarkable geologic formations to be seen 
iu this park include one of the finest exposures of 
the Upper Silurian and Devonian strata in the 
country, and offer classic types of several forma- 
tions, as i s  shown by the designations "Helder-
berg limestone " and ( 'Helderberg group "; the 
rocks contain a great number of characteristic 
fossils, especially of marine forms. On the slope 
appear 'ISudsou shales, and Baggy sandstones of 
the Hamilton formation cron-n Countryman Hill. 
The deep amphitheater at  Indian Ladder has been 
worn out by the water of a small stream. 

There is now a small museum and library in the 
park, and the Geological Survey has set up a 
bench-mark. I t  is  hoped that very soon the cot-
tage-building for  the reception of guests will be  
completed, so as  to afford comfortable shelter for 
visiting geologists ~ h o  ~vish t o  study this Mecca 
of g~ologists. The library would be glad to re-
ceive geological publications having any bearing 
on the local conditions; such mail should be  ad- 
dressed to the curator of John Boyd Thacher 
Park, Eas t  Berne, New York. (By title only.) 

The Relief of our Pacific Coast: J. 8.DILLER. 
The continental feature bordering the Pacific 

coast of the TJnited States is  a mountain belt of 
surpassing grandeur and composed in general of 
two lines or ranges of mountain elevations with a 
depression between. For  the most par t  the two 
lines of mountains appear to be parallel with each 
other and the coast, the Sierra Nevada and the  
Cascade Ranges on the east and the Coast Ranges, 
including the Xlnmath Nountains of California 
and Oregon and the 'Olympic Mountains of mash- 
ington on the west, from the Mexican line to that  
of British Columbia. Cross folds connect the side 
ranges and separate the great valley of California 
from the Willamette Valley of Oregon. 

The Sierra Nevada is composed of folded sedi- 
ments and igneous rocks of various ages from 
Silurian to Jurassic, and faulted and tilted as  one 
great block with long gentle slope to the west and 
steep slope t o  the east. 

The Cascade Range is  essentially volcanic and 
due mainly to  volcanic upbuilding, though partly 
to uplifting, from Mount Adanls in Washington 

to Lassen Peak in  California, but  beyond these 
limits the older crystalline rocks rise to the sur-
f ace. 

The Klamath Mountains are  in large measure 
like the Sierra Nevada in  their rocks, although 
more fossiliferous, but differ in structure, being 
characterized by broadly curred thrust faults  
the overthrust into the concave curve and thus 
toward the Pacific ocean. 

The coast ranges of Caljfornia and Oregon are  
composed almost nrholly of Nesozojc and Tertiary 
rocks. I n  California the coast range rocks are  
greatly crushed and fanlted, but  in Oregon the 
compression has been much less intense. 

A t  eight o'clock P.I~., on December 29, the 
society convened in the lecture hall of the Acad- 
emy of Natural Sciences and listened to  the 
reading by Vice-president W. Lindgren of an ab- 
stract of the address of the retiring president, 
George F. Becker. The title of his address was 
'(Isostasy and Raaioactivity. " 

I n  addition to the papers which were read a t  
the general seqsions, the following papers were 
presented in the sectional meetings of the society: 

"Origin of the Red Beds of Western Wyo-
ming," by E .  B. Branson. 

"Some New Points on the Origin of Dolo-
mites,," by Francis M. Van Tuyl. 

'<Range and Rhythmic Action of Sand-Blast 
Erosion, from Studies in the Libyan Desert," by  
William fE. Hobbs (by title). 

' (Corrasive EtXciency of Natural Sand-Blast,J J  

by  Charles Iceyes (by title). 
"False Fault-Scarps of Desert range^,^' by 

Charles Keyes (by title). 
stratigraphic Disturbance Through the Ohio 

Valley Running from the Appalachian Plateau in 
Pennsylvania to the Ozark Mountain8 in Mis-
souri," by James H. Gardner (by title). 

"Preliminary Paper on Recent Crustal Move-
ments in the Lake Erie Region," by Charles E. 
Decker. 

'(Quaternary Deformation in Southern Illinois 
and Southeastern 3Iissouri," by Eugene Wesley 
Shaw (by title). 

"Old Shorelines of Mackinac Island and their 
Relations to  the Lake History," by  Frank B. Tay-
lor. 

'Some Peculiarities of Glacial Erosion Near the 
Xargin of the Continental Glacier in Central Illi- 
nois," by John L. Rich. 

' 'New Evidence for the Existence of Fixed 
Anticyclones above Continental Glaciers," by  
William Herbert Hobhs (by title). 
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"Can U-shaped Valleys be Produced by Removal 
of Taltlusf" by  Alfred C. Lano (by title). 

"On the Origin of Monk's Xound," by A. R. 
Crook. 

"Physiographic Studies in the Driftless Arca," 
by Arthur C. Trowbridge (by title). 

"Hernicones a t  the Months of IIanginp Val-
leys," by Charles E. Decker (by title). 

"Block Diagrams of State Physiography, " by 
A. 	K. Lobeck (by title). 

"Pre-Cambrian Jgneons Rocks of the Pennsyl- 
vania Pied~nont," by F. Bascom (by title). 

"Magmatic Assimilation," by F. Earcom (by 
title). 

'(ITypersthene Syenite (Akerite) of the Middle 
and Nortlrern Blue Ridge Rcgioa, Virgnia," by  
Thomas L. Watron and J u s t ~ ~ s  TI. Cline (by title). 
"Pylrllotite, Norite and Pyrosenite from Litch- 

field, Connecticut," by Ernest Howe. 
"Some Effects of Pressure on Rocks and Min- 

erals," by John Johnston. 
"Primary Chalcocite in the Fluorspar Veins of 

Jefferson Connty, Colorado," by FIorace E. Patton. 
' ' lxecent Rernarltable Gold 'Strike' a t  the 

Cres~lon Mine, Cripple Creek, Cololado," by Horace 
R. 	Patton. 

('Platinum-gold Lode Deposit in Southern Ne- 
T ada," by Adolph Knopf. 

"Organic Origin of Some AIineral Deposits in 
Unaltered PaIeozoic Sediments," by Gilbert van 
Ingen. 

'&Typo of Rifted Relict %Ionntain, or Rift-
Mountain," by John M. Clarke. 

"Rvidence of Recent Subsidence on tlle Coast of 
Maine," by Charles A. Davis. 

"Basic, Rocks of Rhode Island: Their Corre-
lation and Rclationsliips," by A.  C. Tlarvkins and 
C. 	SV. Brown. 
"Acadian Triassic, " 115 Sidney Poners. 
"Geological History of the Day of Fundy," by 

Sidney Powers. 
['Alexandrian Rocks of Noitheastern Illinois 

and Eastern Wisconsin," by T. E, Savage. 
"Olentangy Shale and Associated Deposits of 

Northern Ohio," by Clinton R. Stauffer (by 
title). 

"Diastrophic Tmportaaee of the Unconformity 
a t  the base of the Beren Hanilstone in Ohio," by 
11. P. Gushing. 

"Kincierhookian Age of the Chattanoog:in 
Series," by E. 0. TJlrich. 

'[Origin of the Iron Ores a t  Kiruna, Ereden," 
by Reginald 	R. Daly (by title). 

[ 'Origin of the Rocky Nountain Phosphate De 

~)osits-Pleli~nlnary Statement," by Eliot Black- 
welder (by title) 

['Rpgional Altelatiol~ of 011 Slialcr," by Dai id  
White (by t ~ t l e ) .  

"Oil Pool? of Southern Oklahoma and North- 
eln Texas," by Jnntcs E. Gaidner. 

' (Natura l  Gas at Cleveland, Ohio," by Franl, 
B. 	 Van IIoin. 

( (Oligin of Thrclt Salt and Gypsum Deposits, ' ' 
by 	E. B. Blansou. 

"Cry\Salline Marbles of hlabama," by Wm, 
F. 	Proaty (by tltle). 

"Devonian of  Crntlal Ar~~ionr i , "  by E. B. 
Branson and D. K. Glepel. 

"Olentai~gy Shale of C o ~ t r u l  Olrio and its 
Stnatigrap~hic Signifirnnce, " by Amniteus TV 
Crnhau. 
"TTalnllton Glo11p of Westel11 New York, " by 

Am:ldeus W. G1:tlr)au. 
['Extenwon of Aloirison Foimation into New 

Mexico," by N I t  Darton (by title). 
[ 'Ccologic:ll Rcconnaiss~n~e of Porto Ztico, ' ' by 

Charles P. Gelkey. 
"Relation of CI etaceoas Folmations to the 

Rocky h foun ta~ l~ r  m Coloi riln ancl Yerv 1Jex1co." 
k1.y It'11lis T. Lee. 

"Post Ordovicl:in T)tlformatiou i l l  t l ~ c  St. Lam 
lence Valley, N. y. ' ' by C ~ o r g e  11. Chadmiclr. 

The annnal tiinnel of the societv R X S  held on 
tile evening of Tlcecml-ier 30 :~ncim'iy attendad by 
140 of tlic rncrnl~c~r of the society and their 
friends E. 0 ITovcy .rctcd as toastmaster and 
the spcakc~s  of thc eveillrig ne ie  Ne5srs. W. I ~ i n d  
gren, IT. 717. O%born, C. D. Walcott, 6. R. Van 
TIiw, W. TV. Atnood :rnd P. R. Van [lorn. 

I n  addition to the hospitality offere4 by the 
Acadmly of Katiual  Sriences, the Fellows of tile 
society resident in Philadelphia entertained tlle 
Geological and Pal(  onto1ogic:tl Societies and illeir 
friends a t  'luncheon each day of the meeting and 
at a smokc~ giicn on thch pveuinq of the filst day, 
a t  the c lo~e of the ica t l~ng of the ylesident~al nd-
dress. 

The otEce~s elected fol tlrc year 1015 were 
Arthur P. Coleman, plesldcnt; Tr. V. Pirqson, first 
\Ice ple5ldent; 15. P. Cushinp, second vice presi 
dent; Edmard 0. Ulrlcli, Iliird vice-presidmt ; 
7i:dmond Otis EZo\ ey, secreta~y ; Wm. Bullock 
Clark, trcasuler ; J . Stanley B ~ o n n ,  etlilor, a n d  
Frank R. Van Horn, 1lbr:tnan. 

Tllc next meeting of the society nil1 be h d d  a t  
Washington, D. C., December 28-30, 1915. 

ED~ILTNOOTIS HOVEY, 
Secreturg 


