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6. The following officers ve re  elected for the 
year 1912: Presicienl, Robert Morris Ogden, Uni- 
T ersity of Tennessee; vice-president, II. J .  Pearce, 
Rrenau College, Gainesville, Oa. ; secretar?l-treas-
rrrer, IVilliam Carl Rnediger, The George Wash- 
ington University; cozc.ncilors, Shepherd Ivory 
E'rxnz, John Brodas Watson (for :; years) and 
W. B. Lane (for 1 year). 

7. The followii~g persons were elected t;o mem- 
bership : Samuel Claman, lloward University; 11. 
E. Cunningham, Lookout Mountain, Tenn.; Gard-
ner C. Basset, Johns T-lopkins University; Willis-
ton S. Ilongh, George Washington University; 
Fldn~und B. IIuey, Johns IIopkins University; 
Herbert Charles Sanborn, Vanderbilt University. 

8. Votes of thanks were extended to  Dean W. C. 
Borden for the use of the George Washington 
Tiniversity Xedical School and to professor,^ Frauz 
:md 12uediger for  the smoker. 

'!'HE twenty-fourth annual meeting of the aeo-
logical Society of Amerira was held a t  the new 
National Nlusenm a t  Washington, D. O., from 
Wednesday to Saturday, inclusive, of Cbristrnas 
week, and was the largest in the history of the 
organization, there being a registered attendance 
of 140 fellons and 14 fellons-elect, besidcs many 
visitors. Professor Williarri Morris Davis, presi- 
dent for  the year, presided, having rnade a special 
tr ip for the purpose to Arnerica frorri Paris, where 
lie is serving a s  I-larvard exchange professor a t  the 
Borbonne. The first session of the society was 
occupied with matters of business. The secretary 
reported tile election of twenty-nine new fellows, 
making the present active rnenlbership of the 
society 351. 

l luring the past year, there wele lost by  death 
Samuel Calvin, for many yeais state geologist of 
Iowa; Samuel F. Enimons, a noted rnining engi- 
neer who was connected with the United States 
Cieological Survey from its organization and was 
a memlrer of the National Acadeniy of Sciences; 
Christopher TV. TIall, professor of geology a t  the 
Cinivers~ty of Blmnesola; Edwin E. Ilowell, of 
Washington, D. C., and Amos 0. Osborn, of Water- 
rille, N. Y. One foreign correspondent, Professor 
A. Michel-Lbvy, a farnous French geologist, died. 
ha indication of the a c t i ~ i t y  of the society was 
the publication during the year of a volume of its 
Bz~lletin, consisting of 738 pages of text and 31 
plates, and including part  of the papers read a t  

the last preceding annual nlceting, which wahi held 
a t  Pittsburgh a year ago. A large par t  of the 
volume was devoted to E .  0. [Jlrich's contribution, 
' ' A &vision of the Paleozoic Systems. " 

I n  the course of the meeting the following 
papers were otfered: 

Ne.w Evidence ola the Tacojzic Questiovs: ARTHUR 
KEITII. 
The reasons were given in this paper for  re-

opening the old controversy and for  selecting the 
north end of the Ts.conic Mountain as the crucial 
place. The principal views regarding the rocks of 
the Taconic Mountains were briefly outlined and 
the geology of the region su~nrried up. Five sub- 
divisions of the Stockbridge lirnestone around the 
north end of the Taconics were described and 
attention called to the extreme folding and meta- 
nlorphisrri of the rocks. The slates of the moun-
tains are sharply outlined frorn the Stockbridge 
limestone and the contact follovl-s a rude semi-
circle around the end of the mountains. The 
characters of this plane of separation were dis-
cussed and the conclusiou reached that  they can 
only be due to faulting. Tlre bearing of this con- 
clnsion was briefly considered. 

Some Features in the Gland Caqzyon of CoZorado 
River: N. IT. DARTON. 
Several years ago, the author measured sections 

a t  a number of points along the Grand Canyon to  
determine the stratigraplly of the Arizona Plateau. 
These sections were presented, and there was ex-
hibited a coIored preliminary geologic rriap of the 
Vishm~, Bright Angel and Shinumo quadr'anglea 
sirriilar to  one now in the corridor of E l  Torar 
hotel a t  Grand Canyon. 

Covey Jirill Revisited: J .  \V. SPENCER. 
This remarkable hill terminates the northeastern 

point of the Adirondack plateau (1,030 feet above 
tide). It is capped with Potsdam sandstone 
thinly covered with drift. This hill is separated 
fvorri the main plateau by a broad depression from 
which the drift  has been swept away. I t s  rernoval 
is corrirnonly attributed to the broad trough being 
a spill-way for a glacial lake. This question is 
not raised except that  i t  rriay have belonged to  an  
epoch before the Iroquois period. The broad 
trough is incised by a deep gorge--the Gulf. I t s  
character has not been fully described. This heads 
in a srnall channel such as is being formed to-day, 
with the increase in size due to the undermining 
of the walls of jointed sandstone where the blocks 
are forced off by frost action. Thus the gorge 
can not be taken as evidence of a greater drainage 
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than a t  the present time. The gorge is post-
Glecid for this reason, and does not repremnt the 
outflow from a glacial lake. A beach oh the 
northern flank of the hill a t  450 feet above tide 
has been supposed to be marine without the show- 
ing of any evidence, Upon revisiting the hill no 
evidence of the marine chara~ter  was found. 

Dr. Spencer's paper was discussed by J .  B. 
Woodworth and H. L. Fairchild, and reply was 
made by the author. 

]'ye-Cambrian Pormatio7ts in Sot~th-central Brilkh 
C'olumbia: REGINALD A. DALY. 
ih reconnaissance along the Canadian Pacific 

Railway line has established the following conclu- 
sions: (1) Dawson's "Nisconlith series " occur-
ring in the Selkirk Mountains is not Cambrian, 
but represents the northern continuation of the 
' 'Beltian ' ' (Belt terrane) rocks a t  the Interna-
tional Boundary. (2)  Dawson 's 'l Nisconlith 
series" of the Shuswap Lakes area (west of the 
Selkirks) is an entirely different pre-Cambrian and 
pre-Beltian group of sediments, which unconform- 
ably underlie the "Nisconlith series' ' of the Sel- 
kirk section. ( 3 )  The Adams Lake volcanic series 
conformably overlies the thick limestones of the 
"Niseonlith series" in the Shuswap Lakes area 
and is of pre-Beltian age. (4) The "Shuswap 
series" of the Shuswap Lakes is not a distinct 
gneissic group unconforrnably underlying the 
"Nisconlith series," but is the facies of the 
' 'Nisconlith series " produced where that series 
was thermally metamorphosed by batholiths. (5) 
Though these pre-Cambrian rocks are typical crys- 
talline schists, their metamorphism of the regional 
type was not due to dynamic action; i t  was 
l 'static" metamorphism (Belastungsmetamorphis-
mus of Milch). (6) The pre-Cambrian rocks are 
much less deformed (upturned) than the over-
lying Carboniferous or Triassic rocks, illustrating 
the small depth of the earth-shell which underwent 
strong folding in post-Cambrian time. (7 )  The 
petrography of this pre-Cambrian and pre-Beltian 
terrane strongly suggests that i t  furnished the 
greater part of the elastic material of the Rocky 
Mountain geosynclind prism. 

Or6gin of the Sediments and Coloring Matter of 
the Eastern Oklahoma Red Beds: J. W. BEEDE. 
Recent investigations seem to show that the 

sediments of the lower red beds of Oklahoma were 
derived from the Arbuckle-Wichita Permian land 
mass. The conclusion is based on the amount of 
rr~aterial removed and the geographic distribution 
of sediments bordering the mountains. Coarse 

limestone conglomerate of great thickness and con- 
glomerates of crystalline rocks-both possibly of 
subaerial origin-dovetail into red beds. Belts of 
sandstone have been found extending into the area 
of finer sediments farther away from the moun. 
tains, apparently indicating the location stream 
debouchures a t  the margin of the shoal sea. The 
extreme shallowness of the water is clearly indi- 
cated in the structure of the beds. The coloring 
matter is thought to have been derived from the 
solution of the 8,000 or 10,000 feet of preCar-
boniferous limestone which formerly covered the 
Arbuckle-Wichita Mountains and much of the sur- 
rounding region. The solution of the limestone 
furnished optimum conditions for the oxidation of 
its iron content, as  i t  does a t  the present time in 
the limestone regions of the Mississippi Valley, 
southern Europe, West Indies, etc. Moreover, the 
solution of the pre Carboniferous limestones and 
the conglomerates of the Arbuckle-Wichita region 
now in progress produces a red residuum prac-
tically indistinguishable from red beds sediments. 
The red granites, red porphyries and other crystal- 
line rocks of the region under discussion contrib- 
uted their 'share of material to the red beds. Other 
factors may have entered largely into the forma- 
tion of the red beds of western Oklahoma. 

The paper was discussed by I. C. White. 

Correlation of Rocks in the Isolated Coal Fields 
around the Southern End of the Rocky Moun- 
tuins in New Mesico: WILLIS THOMAS LEE. 
Several isolated coal fields in New Mexico, near 

the southern end of the Rocky Mountains, were 
visited, notably those near Cerrillos east of the 
Rio Grande and those on bhe Rio Puerco. 
Stratigraphic studies were made and fossil leaves 
and shells collected from the coal-bearing rocks 
and those stratiqraphically near them, with two 
objects in view: first, of fixing the age of the 
coal beds, and second, of correlating the forma-
tions of the great coal fields on opposite sides of 
the mountains by means of the data from these 
small fields intervening between them. 

Monument Creek Group and its Relations to the 
Denver and Arapahoe Pormalions: G. B. RICH-
ARDSON. 
The Monument Creek Group, IIayden's name for 

several thousand feet of arkosic deposits on the 
Platte-Arkansas divide in Colorado, is separated 
into two parts on the basis of a well-marked un- 
conformity. The rocks above the break carry 
titanotherium bones of Oligocene age, and the 
rocks below contain leaves of Eocene age. The 
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lower parts of these lower deposits strike into the 
Arapahoe and Denver formations of the Denver 
Basin, and it appears that those formations are  
equivalent to part  of the lo-rer division of the 
' 'Monument Creek. ' ' 
Uarlc Scale of ~ a r d ~ l e a s :AT,FRED C. LAWN. 

l'lre hardness of n mineral is its resistance to 
shearing stress. Like other properties of minerals, 
i t  may difler in different directions. When two 
similar surfaces are rubbed together, the softer 
mineral leaves a pomder (streak) on the other. 
I n  order to be sure which mineral gives the streak, 
i t  is a t  times convenient to  have besides the com-
mon Mohs s c d e  of hardness, cornposed of light 
minerals, a "dark scale of hardness " of minerals 
whose color and streak is dark, especially in teach- 
ing. For  such minerals, the following properties 
are  desirable: quickly recognizable, easily obtain- 
able, hardness uniform. The following minerals 
have been used by the writer: (1 ) graphite, with 
1 good cleavage, a t  one extreme in the white scale, 
a t  the other extreme in the black; (2)  stibnite 
(Sb,S,), with 2 good cleavages, bladed; ( 3 )  galen-
ite (PbS,), with 3 good cleavages; (4) iron (use 
soft  wire nail), magnetic, ductile; (5)  niecolite 
(NiAs),  characteristic color, no cleavage; (6 )  
magnetite (Fe,O,J, magnetic, brittle. The min-
erals mentioned seem fairly satisfactory. Above 
six, the author does not know n-hether spinel or 
some other mineral would bc more desirable, but 
as  there are  compcanttively few minerals con-
cerned, it is  not important. 

Demonstration of Bclalive Refi-action: ALB~ITEDC. 
LANE. 
The method of determining relative index of 

refraction developed by Exner, Becker and 
Schroeder van der Kolkl  may be demonstrated to 
a class as follows: A large beaker of water placed 
just a little to  one side of a window or other 
source of light will show a bright strealr on the 
farther side, having a higher index than the sur-
rounding medium. A test tube full of air placed 
in the beaker will show a bright streak of total 
reflection on the nearer side, the air within having 
a smaller index than the surrounding medinn~. 

A Slratiyraphic S tudy  of the Appalachian and 
Cewtral States zoil7z Reference t o  the Occurrence 
of Oil and Gas: GEO. H. ASHLEY. 
I t  has always been supposed by the oil and gas 

men that  the Appalachian region, estcnding from 
Pennsylvania to Alabama, was x stratigraphic 

l Report Michigan Geological Bnrvey, Vol. VI., 
1'. 354. 

unit, aud i t  has been a mystery that eastern Ken- 
tucky, Tennessee and Alabama shonld not yield as: 
much oil and gas as  Pennsylvania or West Vir- 
ginia. The mystery largely disappears when a 
comparative study is made of the stratigraphy of 
the Appalachians as  a whole. Thr paper cornjiares 
graphically the stratigraphy of the southern and 
northern Appalachians and the central states n i th  
referen(% to the occurrence of oil and gas. 

The paper was discussed by 8. B. IZiinimcl. 

Gra?tularit?j Limils in Pelrograp7zic-nzicroO~co~~1;c 
1v0r76: FREDE. ~ R I G I I ~ ' .  

I n  this paper the petrographic microscope is 
treated as a measuring device for the exact tleicr- 
mination of the optical propelties of crystal plates, 
especially of minnte crystal fragments anil of 
crystallites. The methods now available for i l ~ r  
purpose are considered briefly n~ i ih  special refer- 
ence to  their accuracy and applicability to thc  ill-

vestigation of fine-grained silicate preparations. 
Attention is directed in particular to the loner 
granularity limits a t  which satisfactory measme-
ments of the different optical propelties of a 
mineral grain ca,n still be made. 

Tlze Arkunsas Dia?nond-bearit~gP o  idolile A ~ t n :  
I,. C. GLENN. 
Evidence mill be odered of the circulation of 

presumably thermal waters about the nlargin of 
the original pipe described by Branner. A sujl-
posed extension of the peridotite area proves to 
consist of disintegrated peridotite mixed inti-
mately with well-rounded quartz sand and occa-
s iond watel-worn chert pebbles and was evidenlly 
nrater-laid. Indications of the age of this matcrial 
will be given, narrowing down the period within 
which the extrusion of the lteridotite nluit ha1 e 
occurred. 

The paper was discussed by A.  IT. I'ri~clue. 

Resins i n  Paleozoic Coals: DAVIDWIIITE. 
Resins are preseilt in niosf, coals, exceljl possi1)ly 

those of the highest gmdes, the amount depending 
in  general on the degree of concentration (resid-
ual) resulting from the decay and reduction of the 
attending plant structures. Jnteresting exnmples 
of megascopic resins in coals from the Caibon-
iferons of the Mississippi Valley and Montana 
indicate the presence of resin in the Paleozoic 
coals in proportions probably as  large as  in the 
coals of the Mesozoic and Tertiary. 

Onyz Deposils i n  East Tennessee: C. XI. G o ~ u o s .  
The existence of onyx deposits in east Tennessee 


has been known for  a long time, and attempts have 

been made a t  recurrent intervxls to utilize t l ~ e  
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material. Thus far no success has attended these 
efforts, but with persistent frequency hopes are 
aroused over some new "find" and glowing an-
nouncements are made of the possibilities of this 
industry. The onyx found is of cave formation 
and for the most part represents the remnants of 
vanished caves. The character and extent of the 
deposits was discussed and the possibilities of 
their commercial development, 

Vcvriation of the Optic Angle of Gypsum with 
Temperature :EDWARDH. ERAUS. 
By using an oil bath to determine the variation 

of the angle of the optic axes of gypsum a t  dif- 
ferent temperatures it is found that gypsum is 
optically uniaxial a t  approximately 90' C. for 
sodium light. Although Mitscherlich observed in 
1826 that this change takes place at about 92', 
the values given later by Des Cloizeaux, and more 
recently by Tutton, both of whom used air baths, 
are from 15' to 26' too high. Neverthless, Des 
Cloizeaux's value of 116' C. for red light is the 
one commonly quoted. By plotting the values of 
the apparent angles of the optic axes at  various 
temperatures up to 132.5' C., it is easily seen that 
the angle changes most rapidly in the vicinity of 
the uniaxial point, that is, between 80' and 100°, 
and further, that one axis, as was pointed out by 
Naumann, changes its position more rapidly than 
the other. 

Notes on the Paragenesis of the Zeolites: J. VOL-
NEY LEWIS. 
Zeolites and other secondary minerals occur in 

the Newark igneous rocks of New Jersey: (1) in 
cavernous spaces in the ropy pahoehoe of the ex- 
trusive Watchung basalts; ( 2 )  in fault fissures 
and fault-breccia of both the basalts and the great 
intrusive sill (Palisades, Rocky Hill and Sourland 
Mountain); (3) less commonly in the ordinary 
joint cracks of both the extrusive and the intrusive 
types. The rocks are essentially the same in both 
chemical and mineral composition, consisting essen- 
tially of pyroxene and plagioclase feldspars, with 
quartz-bearing and olivine-bearing facies. The 
zeolites and related silicates are essentially com-
binations of the feldspathic elements and water, 
with the addition of fluorine in apophyllite and 
boron in datolite; the accompanying amphibole, 
biotite, chlorite, epidote, serpentine and talc are 
derivatives of the pyroxenes. Hypotheses of origin 
dependent on the action of meteoric waters are 
inapplicable on account of difficulties of circula-
tion, deoxygenation and sources of fluorine and 
boron; on the other hand, contact metamorphism 

by the intrusives has produced in the adjacent 
shales minerals into which fluorine and boron enter, 
presumably by emanation from the magma. Hence 
magmatic waters are regarded as the most prob- 
able agent in the formation of the zeolites and 
accompanying minerals. 

The paper was discussed by A. C. Lane and 
P. R. Van Horn. 

Peouliar Iron Ore from the Dunham Mine, Penn- 
sylvania: W. S. BAYLEY. 
No abstract received. 

Glacial Deposits of the Continental Type in 
Alaska: R. MARTIN.S. TARR and LAWRENCE 
The glaciation of the interior of Alaska forms 

a striking contrast with the coast, where glacial 
erosion forms predominate, the deposits being 
largely under water, except for (1) 1,600 square 
miles east of Yakutat Bay, (2) 16,000 square 
miles in the Cook Inlet-Susitna Valley region, and 
smaller areas. The interior, between the coast 
ranges and the Endicott-Rocky Mountain system, 
where the National Geographic Society's party 
made some studies in 1911, has extensive glacial 
deposits of the continental type, previously de-
scribed in part by Russell, Brooks and others and 
similar to those of the United States. These in-
clude at  least (a) 15,000 square miles in the Cop- 
per River basin, ( b )  27,000 square miles in the 
Tanana and Kuskokwim valleys, (c) 17,000 square 
miles in the Yukon Flats, (d) several thousand 
square miles on the Upper Yukon region in Canada 
and smaller areas. The dominant material is out- 
wash and this extends long distances outside the 
country actually glaciated. I n  places there is 
wind-blow loess associated with this. I n  some 
localities it  is still being deposited, and in the 
Copper River basin it has been accumulating dur- 
ing the time required for the growth of six or seven 
generations of trees. There is also some till, but 
this is largely buried beneath outwash. Lake 
deposits, eskers, kames and buried vegetation are 
also found, but thus far  no one has found drum- 
lins. I n  thickness, some of these deposits rival 
those of the middle west, one instance being known 
of probably 800 feet of gravel, sand, etc., grading 
out from the mountains to less than 100 feet fifty 
miles away. The presence or absence of these 
drift deposits seems to be chiefly a matter of 
favorable topography and existing deglaciation, a 
process much like that formerly in progress in 
northeastern and central United States. 

The paper was discussed by W. M. Davis, C. A. 
Davis and H. M. Eakin. 
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In northwestern Alaska there are small existing 
glaciers and evidence of much greater alpine gla- 
ciers in the  geologic past. The present communi- 
cation aims to set forth some of the observations 
made by parties from the U. 8. Geological Survey 
during the field season of 1910 and 1911 in the 
Kobuk and Noatak regions of northwestern 
Alaska, which bear on the glacial phenomena. 

Prc-Wisconsin Glacial Drif t  i n  the Region of 
Glucier Pa~.k,L&~O?~IUILU: ALDEN.WM.C. 
Along the east front of the Rocky Xotuutains 

from Two Medicine T~ake northward to  tire Infer- 
national Boundary, valleys of most of the streams 
issuing from the mountains are  bordered on either 
side by high, flat-topped ridges, whose crests stanii 
800 to 1,600 feet above the adjacent valley bot- 
toms with rnaxirnuin elevations ranging from 5,800 
to  6,400 feet above sea level. These high flat-
topped ridges taken together have the appearance 
of beiug re~nnants of a continuous high-level plain 
bordering the base of the bold inountain front and 
they have been so intelpreted by Salisbury, Cal- 
houn, Willis and Finley. Examination of nine of 
these ridges, those adjacent to Two Medicine, Cut 
Bank, Boulder, Swift Current and Kennedy 
creeks, and St. Marys and Belly rivers, and of high 
benches a t  corresponding levels on the ves t  side 
of Belly River, s h o ~ s  the massive ridges to be  
composed of Cretaceous shales and sandstones with 
a capping of glacial drif t  ranging in thickness 
from 100 to several hundred feet. Fresh scarps 
resulting Prom recent slumping afford excellent 
exposures of the typical glacial till containing 
abundant striated houlrlers. I n  several places 
much of the till is ceniented to  a bard tillite con- 
glomerate. I n  some places, as  in the type exposnre 
of Willis's Kennedy gravels, the  material is 
coarse, sub-angular to rounded cobble-stone gravel 
composed principally of quartzite, bnt even here 
careful search yielded numerous striated pebbles. 
Striated pebbles and boulders were found on the 
extensive flat top of Milk =ver Ridge eight miles 
from the mountain front. The component material 
in all eases is derived from the mountains. During 
the last great epoch of glaciation, the glaciers ex- 
tended down nearly all the intervening valleys, in 
some cases nearly filling them. Cut Bank Glacier 
spilled thro~igh sags in the crest of Milk River 
Ridge, and St. Marys Glacier laid i ts  lateral 
moraine along the upper slope and lover part  of 

the erest of St. Marys Ridge, but in some places 
the high levcl drift, rises above that  of these 
rafley glaciers and is  quite distinct therefrom, 
though of similar lithological composition. The 
topographic relations, cementation and cousider-
able amount of modification due to  ~veathering 
indicate that  the high level drif t  is mnch oldcr 
than tha t  in the valleys, and represents a distinct 
and earlier stage of glaciation separated from the 
IVisconsin by a long interral during which much 
erosion was ateomplishetl. Although the relations 
have not yet been careflrlly studied, it 3ppe:rrs 
that  this older drift  includes some a t  least of the 
LLquartzitegravels" describe* by the aut l ior~  cited 
a.bove, auci regarded a s  pre-Glacial and pos.;ibly, 
but not certainly, some of those described by 
1)awson and AIcConnell in southern -41heiia and 
denominated ' 'Blbertian Drift. " 

The paper was di~eussetl by TV. W. iil:i-;ood and 
A. P. Coleman. 

Some Glacinl I)cposits 7Ca.st of Cody, IV~ionring,  
n?ld their Relulion to the Pleistocene Ero,~iol?al 
lIistor?j of llle Rocky ilIotr?ttrcin Regioil: Wkt. ,T. 
SINCLAIR. 
'I'welre nlilcs east of Coily, Wyoming, in the 

1Socene badlands in {he vicinil y of McGulloch Peak, 
angular blocks of Palenzojc limestone ooelrr a.t 
elevatious of G,000 feet nbore sea, either on the 
crests of narro\T7 ridges separating deep ?-alleys ent 
in the badland (:lays or on terraces several hun- 
dred feet above the Shoshone River. No other 
rocks than limestone have been seen in these high 
level deposits, But at l o ~ ~ e rlevels abundant pebbles 
and boulrlers of andesitc inay be found, all of 
.ivliich are water worn, vvhile the high level ma-
terial is highly angular, the only sign of abrasion 
being the pitted surface produced by the solvent 
action of rain nater.  (:orals and bryozoa frt:-
quently appear in relief on the rain-etrlie(l ~111.- 
faces. Inilividual franments vary in size from a 
few inches or less to bloc'ks 6 X 8 X 4 or 3 fret. 
The source of the limestone is, undoubtedly. the 
Paleozoic formations of the nlountains to  the vest  
of Cody. Glacial ice is the only knowu agent 
capable of transpolling blocks of the s ~ z e~ n d i -
rated. Tf they have been transportod by ice, 1,200 
feet or more of canyon cutting has intervened 
since their deposition, for they arc stranded on 
narrow divides and comb lidges a t  least that h ~ g h  
above the Shoshone River. Tf they are to  be cor- 
related with the first glacial advance in the Rocky 
Mountain region, much of the deep dissection of 
such intermontane troughs as  the Bighorn Basin 



SCIENCE 


m~wt be regarded as an event of Pleistocene time. 
The paper was discussed by W. W. Atwood and 

Wm. M. Davis. 

Fossils of Lower Limestone of the Steep Rook 
Series:C. D. WALCOTT. 
The paper described a new genus and two species 

of sponges found by Dr. A. C. Lawson in the lime- 
stone of the Steep Rock Series of Canada. 

The paper was discussed by A. P. Coleman. 

Evidence of Three Distinct Glacial Epochs in the 
San Juan Mountains of Colorado: WALLACE W. 
ATWOODand IZIRTLEY F. MATHER. 
Abundant evidence of two distinct Glacial 

epochs has been reported by several investigators 
from various mountain ranges in the western por- 
tion of the continent. During the past season 
glacial deposits have been examined and mapped 
about the margin of the San Juan Mountains, 
which deposits have been interpreted to indicate 
an epoch of glaciation distinct from the two later 
epochs that have been clearly recognized in the 
history of the range. 

For convenience, the three distinct epochs are 
referred to, beginning with the oldest as "San 
Juan, '' "Big Horn ' ' and ''Uinta. " 

The composition, distribution and topographic 
relations of the San Juan glacial drift indicate 
that this earliest known epoch was separated from 
the Big Horn Glacial epoch by a much longer time 
than the Big Horn was separated from the Uinta. 
The two later epochs appear to have been sepa- 
rated by a much longer time than has elapsed since 
the last disappearance of glacial ice from the 
range. The San Juan Glacial epoch is so fa r  re- 
moved from the present time that the glacial de- 
posits of that epoch are found at  but a few places, 
where conditions were most favorable for their 
preservation. 

There are reasons for believing that the San 
Juan Glacial epoch may have been characterized 
by small ice caps among the western ranges rather 
than by Alpine glaciers, which were the prevailing 
type during the Big Horn and Uinta epochs. 

There are good reasons for believing that the 
San Juan epoch preceded the development of the 
great canyons among the mountains, and, there- 
fore, that much of the sculpturing which has given 
form to the scenic features of the range is inter-
and post-Glacial in origin. The time relation of 
the epochs of glaciation to other events in the 
physiographic history of the range were also 
suggested. 

The paper was discussed by H. E. Gregory. 

Glacial Investigations in Minnesota in 1911: 
FRANKL E V E ~ T T .  
A sheet of old calcareous drift deposited by an 

ice sheet radiating from central Canada covers 
nearly all of Minnesota and extends into western 
Wisconsin. The prominent moraines of western 
Minnesota, named by Upham, Itasca, Leaf Hills 
and Fergus Falls, were formed in the order named, 
as is shown by the glacial drainage from them. 
The rock constituents of these moraines show re- 
markable disintegration that suggests a possible 
pre-Wisconsin age. After these moraines were 
formed by the ice radiating from central Canada, 
there followed an ice movement radiating from the 
high tableland northeast of Rainy Lake. This 
moved across the northern ends of the above-
named moraines and extended a few miles beyond 
the portion of the '~~ississippi above St. Paul. 
This produced the so-called "red drift." After 
this ice movement waned there followed a re-
advance of the ice sheet radiating from central 
Canada which had its main axial movement through 
the Red-Minnesota-Des Moines Valley; but which 
also extended southeastward across the portion of 
the Mesabi Range west from Hibbing, Minnesota, 
and spread to the left and right in a basin which 
divides its drainage betveen the St. Louis and 
Mississippi Rivers. This ice movement deposited 
the so-called ''gray drift" of the Minnesota 
Reports. I t  forms only a thin veneer on the por- 
tions of the Leaf Hills and Fergus Falls moraines 
which it  overrode, and it failed to cover all of the 
Leaf Hills moraine. The correlative position of 
the Lake Superior Lobe is found to have been but 
little.,beyond the western end of the present lake, 
in Garleton Clbunty, Minnesota. A large glacial 
drainage line opened a great valley along the St. 
Louis between Floodwood and Carleton, but was 
there turned southwestward because of the pres- 
ence of the Superior Lebe. The relations of this 
latest ice movement from central Canada to the 
Glacial Lake Agassiz are such as to make necessary 
a radically different interpretation from that 
given by Upham in his monograph on Lake 
Agassiz. 

The paper was discussed by Lawrence Martin 
and J. B. Tyrrell. 

Recent Studies of the Moraines of Ontarto and 
Western New Yor7c: FRANKB. TAYLOR. 
The paper was entirely descriptive of moraines 

recently mapped in the areas of Ontario and 
western New York. e 

Remarks were made by W. M. Davis and H. L. 
Fairehild. 
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A Grooved and Striated Contact Plane between 
the  Nebraskan, and Kansan Drif ts:  J.  ERNEST 
CARMAN. (Introduced by George 3'. Ray.) 
The paper described the unique feature of a 

grooved and striated contact plane between the 
I\Tebraskan (pre-Kansan) and Kansan drifts. Both 
sides of the contact plane are striated. Neither 
side is the mold of the other. The possible ex-
planations arc  corisidered and the conclusion 
reached that glaciation produced the feature. 

T7ae Nebras76un Drif t  of the Lit t le S i o w  Valley i n  
Nort7~w7est Iowa: J .  ERNEST CARMAN. (lntro-
duced by George I?. Kay.) 
The paper traced a farther extension of the 

Nebraskan drift  and cornpared the Nebraskan and 
Aftonian deposits of this region with those along 
the Mlssouri River. 

Dr. Carman's t no  papels were discussed by J. 
W. Spencer. F. Leverett and W. M. Davis. 

Hanging Valleys and their pre-Glacial Bgzcivulents 
in New Y o r k :  J.  W. S~JENCER. 
Visiting that most beautiful gorge, Watklns 

Glen, a t  the head of Seneca Tdake, i t  would seem 
that the strearn is entirely post-Glacial; biit above 
the railway bridge a great cove, like that of tlie 
Whirlpool Basin a t  Niagara, is developed, with i ts  
northern side and end coinposed of drift. I t s  con- 
tinuing channel to the lake has been discovered by 
boring. The same is true of other falls in this 
locality. Taughannock, on the western side of 
Cayuga Lake, is of little less importance. I t s  pre- 
Glacial channel, as observed by I-Iall in 1842, is 
situated immediately to the north. 

Equally important are hanging valleys in north- 
ern New York. Between Carthage and Boonville 
is  a plateau a t  1,400 feet above sea level, overlook- 
ing the Black River and the much lower country 
east of it. The plain is bounded on the west by 
an escarpment 500 feet high, surmounted by an-
other plateau. The Black River shales here are 
easily incised. Here the finest hanging valley with 
waterfalls is Whetstone Gulf, two miles north of 
Housie P. O., while the great pre-Glacial valley 
occurs a t  this hamlet, with the drift  partly re-
moved from it. 

I t  seems that wherever an  important drainage 
basin occurs with modern waterfalls, equivalent 
pre-Glacial valleys may be found, although more 
or  less filled with drift. Accordingly, in New 
York State hanging valleys of themselves are no 
evidence whatsoever of the over-deepening of the 
trunk valleys or plains in front of them by glacial 
erosion. 

Cloai?q I'7~ase of Glaciation i n  Nezv Y o r k :  H.  L. 
FAIRCEILD. 
As the Labradorian ice sheet melted away from 

the north border of New York State, it allowed the 
water of the ice-bound Lake Iroquois to escape a t  
Covey Hill Gulf and to pass around the northeast 
slope of the Adirondack highland. Being confined 
and directed by the ice border, this stream flow 
produced the extensive areas of bare rock in the 
towns of Afooers, Altona and Beekmantown, for- 
merly described by Woodworth (N. Y. State 
Miiseu~n Bulls., 83, 84). The later stream flow, 
along the Altona roclrs, determined the level of a 
narrow lake lying northwestward, into which Lake 
Iroquois was lowered by the waning of the ice 
front on Covey IIill, and for a time this lake suc- 
ceeded Iroquois in the Ontario basin. It is pro- 
posed to call this water Lake Emnions (after 
Ebenezer Emmons, ~vhose district in the first 
geologic survey of the state covered this area). 
The further weakening of the ice border finally 
allowed Lake Vermont (named by Woodworth), 
which had previously been confined to the Cham- 
plain Valley, to succeed Lake Emmons and in turn 
to occupy the Ontario basin. It is proposed to 
call this expanded water Lake Vermont-New York. 
These two water planes in the Ontario basin, 
inferior to Iroquois, are represented chiefly by 
delta sand-plains on the larger streams. Fhentu-
ally the waning of the ice east of the Champlain 
embayment allowed the glacial waters to become 
confluent with the sea, and the sea level waters 
were thus established in both the Champlain and 
Ontario basins a t  the same time. The height of 
the marine beaches about Covey Hill is 525 feet, 
which definitely gives the amount of land upljft 
on the international bo~lndary since the ocean 
transgressed that area. Maps exhibit the glacial 
drainage channels, the deltas and the shore lines 
of the three water planes in the Champlain district 
and the four planes in the Ontario district. 

The paper was diseiissed by F. B. Taylor, J. W. 
Spencer and 13. L. Fairchild. 

Post-Glacial Zrosioa and Ozidation: GEORCEFRED-
ERICK WRIGHT. 
(1) Opportunities for observation in Ohio. ( 2 )  

Small amount of erosion by  the streams north of 
the watershed entering Lake Erie. (3)  Esker ter- 
races in the valleys of the Styx and Killbuck on 
the south side of the watershed. (4) Comparison 
of calculations from these sources with those from 
Niagara and other post-Glacial gorges. (5) Ex-
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tent of pre-Glacial oxidation. (6) Evidence of 
small amount of oxidation since the Wisconsin 
epoch. ( 7 )  Evidence that the till of the earlier 
Glacial epoch consists largely of material oxidized 
during pre-Glacial times. (8) Evidence of unoxi- 
dized material mingled with the highly oxidized 
material of the earlier epoch. (9) Evidence indi- 
cates that the date of the Wisconsin epoch is to be 
reckoned by thousands, rather than by tens of 
thousands of years, and the earlier epochs by tens 
of thousands rather than by hundreds of thousands 
of years. 

The paper was discussed by F. Leverett, J. W. 
Spencer, H. L. Fairchild and the author. 

The Intermingling of Pleistocene Formations: B. 
SHIMEK. 
The paper discussed the effect produced by ice- 

sheets passing over older Pleistocene formatione. 
Special illustrations are found in the mingling of 
fossiliferous loess and Wisconsin drift a t  Des 
Moines, Iowa, fossiliferous silts a t  Sioux Falls, 
S. D., and in other places. 

Loess a Lithological Term: B. SHIMEK. 
The term "loess" has commonly been under-

stood as implying a more or less distinct division 
of time. The fact is set forth that there are sev- 
eral loesses deposited at  different periods and that 
loess does not designate a distinct period of time, 
but indicates rather a condition of deposition, as 
do such terms as "sandstone," "limestone" and 
' ' drift. ' ' 

Professor Shimek's two papers were discussed 
by W. C. Alden, F. V. Emerson, Frank Leverett, 
G. F. Wright and the author. 

Criteria for the Recognition of Ancient Delta 
Deposits :JOSEPHBARRELL. 
Previous to the discussion of criteria, definitions 

were given and an analysis of the parts of a delta. 
The criteria naturally are different for each part. 
Variations in the proportions of the parts, the 
ratios in which these may enter into ancient for- 
mations and the intergradations of parts were next 
considered. Where the conditions of delta growth 
were such as to give gradations between parts, the 
criteria become overlapped and tend to result in 
confusion. I t  is concluded that deltas of previous 
gcologic ages have commonly developed under quite 
differcnt conditions from those taken as typical in 
modern deltas. The principle of a delta cycle is 
next developed, showing the theoretic stages of 
rivers building outward and upward against the 
sea, followed in a later stage by marine domina.nce 

and plantation. Where the larger features of an 
ancient deposit are known, the principle of the 
delta cycle may be of value as a criterion of origin. 
Illustration is made by application to the late 
Mesozoic formations of the Atlantic Coastal Plain. 
The evaluation of stratigraphic criteria is next 
taken up with the view first of separating the sub- 
aerial delta beds-those periodically exposed to 
the air, from the subaqueous-those permanently 
covered with water. Secondly, however, the cri- 
teria record also physiographic and climatic 
conditions controlling the character of the beds. 
The stratigraphic criteria are taken up in order, 
and the degree of significance attaching to each 
is discussed. Two chief conclusions are reached. 
First, the need of extended study of the strati- 
graphic characters of present sedimentation. 
Second, most individual criteria are to some de-
gree indeterminate and a conclusion in regard to 
the mode of origin of a formation or part of a 
formation should, in order to obtain acceptance, 
be based on the convergence of several lines of 
evidence. 

Stratigraphic and Paleontologic Features of An-
cient Della Deposits: A. W. GRABAU. 
After a brief reference to the pre-Cambric or 

early Cambric delta fan of the Pacific Province 
and the Torridon of Scotland, the author discussed 
the late Ordovicic and early Siluric fans of the 
Appalachian region, the Schawangunk dry delta 
fan and its relationship to the Salina desert, the 
Esopus delta and its relation to the Oriskany de- 
posits, the Early Devonic talus breccia of Mich-
igan and western Ontario, the Yld Red of Scotland 
and the Catskill group, the Pocono, Mauch Chunk 
and Pottsville and the Triassic fans of America 
and western Europe, with special reference to 
their stratigraphic and paleontologic characters 
and their bearing on paleogeography. 

A Mississippian Delta i n  the Northern New River 
District of Virginia: E. B. BRANSON. 
A delta started in the Devonian in the New 

River district and continued through most of the 
Mississippian. The thickness of the Mississippian 
part is more than 5,000 feet and consists of vari- 
colored shales and sandstones that thin out in all 
directions excepting southeast from this region. 
The Mississippian rocks are known as the Pulaski 
formation and are to be correlated with the Pul- 
aski, Greenbrier, Bluefield and I-Iinton formations 
fifteen miles farther north. 

Discussion of the last three papers was partici- 
pated in by J. M. Clarke, David White, G. W. 
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Stose, A .  Kcitli, G. 1.Adams, E. T. Wherry, 11. B. 
Kiimmel and W. C. Alden, with replies by Joseph 
Barrel1 and A. CV. Gmbau. 

Diflerential Xrosion and 1Cqt~iplanalion in Portiows 
of Yukon  and Alaska: DELORNED. CAIRNES. 
(Introduced by Perry E. Raymond.) 
Certain limestones and dolomites have been 

found to offer much greatcr resistance to ordinary 
sub-acrial erosive agencies tliall most other typcs 
of scdiments, although many of these nlay be con- 
siderably liardcr and apparently better adapted to 
withstand the destructive forccs to  which rocks are 
exposcd. I n  portions of tlie Yulron plateau prov- 
ince, the original peneplanated upland surface has 
bcen almost entirely dcstroyed in areas in which 
thc bed rock is cliicfly highly met:lmorphoscd slate 
and quartzite, but is well preserved in adjoining 
tracts where limcstoncs and dolomitcs predoruinate. 

Where rcmnants of the original plateau-surface 
remam, agencies, including nivation, frost and 
chemical action a re  a t  worlr on tlie upland t cnd~ng  
to removc all inequalitics of thc surface by trans- 
porting material from the upper to the adjoining 
lower levels; for this process the teim "equiplana- . -
tion" is proposed. This name has suggested 
itself as its results tend to rualre the elevation of 
all points equal in the area affected. Equi-
planation is the re\erse of peneplanation, a s  by  
isoplanation there is but a slight if any loss of 
material within the planated aleas, but in pene- 
planated tracts all crustal matter above sea level 
tends to beconlc transported to the ocean. Equi-
planation thus includes all planating activities, 
even wind action, whereby a plain-like surface 
tends to  be produced, and by which there is no 
perceptible loss of material to the planated tract;  
all ordinary stream action, which is the main fac- 
tor in peneplanation, is thus excluded. 

The paper was discussed by W. W. Atwood, 
W. M. Davis, TI. M. Eakin and the author. 

The Cenozoic Dislory of the Wind Biver Mottn-
lains, W'yomi?%g: L. G. WESTGATE and E. B. 
URANSON. 
A preliminary account of the successive pene-

planes, partial peneplanes and terraces of the 
southern part  of the Wind River Mountains, the 
pre-Glacial gravels capping some of the terraces 
and the relation of the terraces to deposits of an  
earlier and a later glaciation. 

The  Stability of the Atlantic Const: DOUGLAS 
WILSONJOHNSON. 
The results of the Shaler Memorial investiga-

tion of shoreline changes along the Atlantic coast 

indicate that there has been no appreciable subsi- 
dence of tliis coast within tlie last f c ~ v  thousand 
years. The phenonlena which scerrl to indicate 
rccent subsidence appear to fall  into three groups: 
(1) Il'irtitious appearances of subsidence wll~cll 
are prodnccd by wave action on a retrograding 
shore linc without any change in the levcl of land 
or sca; to tliis group belong many instances of 
subnlergcd stumps, pcat exposed a t  low watcr on 
tlic seaward sidc of barricr beaches, erect trees 
rcccnlly killed by the invasion of salt watcr, etc. 
(2)  Phenomena produced by x local rise in thc 
high tide surface, duc to a local change in the 
form of the shoreline, unaccompanied by any gen- 
eral changc in tlie relative lcvel of land and sea; 
in tliis group may bc fouud examples of practi-
cally all phenomcna ordinarily attributed to  n, re 
cent subsidence of the land. ( 3 )  Phenomena pro- 
duced by an  actual subsidence of the land or rise 
of the sea level which occurred somc thousands of 
years ago; in tliis group belong many of the 
dceply buried pcat deposits and submerged stumps. 
7'hc evidencc of coastal stability consists of (1) 
the form and position of successive beach ridges 
the oldest of which were built by  the waves thou- 
sands of years ago, yet later than the deeply 
buried peat deposits; (2)  the position of aban-
doned marine cliffs on which the waves can not 
have worked in recent time; and ( 3 )  the absence 
of a fringe of dead trees on those portions of the 
coast which are exposed neither to direct wave 
attack nor to local fluctuations of tlie high tide 
surface. It is concluded, with reference to the 
Atlantic coast, that the land can not have subsided 
as much as a foot within the last century; that  
there can have been no long-continued progressive 
subsidence a t  so high a rate as  one foot per cen-
tury, within the last few thousand years; and that  
no evidence thus f a r  available can be regarded as 
satisfactory proof of any degree of recent subsi-
dence, either spasmodic or progressive. 

The paper was discussed by C. A. Davis, H. H .  
Iciimmel, J. W. Spencer and A. C. Lane. 

Ph?jsiography of the East African Plateau: 
GEORGEL. COLLIE. 
Four physiographic regions niay be recognized 

in British Eas t  Africa. Pixst, the coastal plain; 
second, the foot plateau; third, the gneiss plateau; 
fourth, the lava plateau, which includes within its 
boundaries the great Rift  Valley. The coastal 
plain is generally but two or three ruiles wide. I t  
is composed of recent coral rock, and i t  is a true 
degradation plain; the agent is probably marine 
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erosion. Rising rather abruptly from the coastal 
plain is the great plateau which extends to the 
basin of Victoria Nyanza. 'I'he frontal portion, 
called by Gregory the foot plateau, is underlain 
by sedimentaries of Mesozoic age. The main 
portion of the plateau is gneiss, but toward i ts  
western border there have been great extravasa-
tions of lava, which have completely covered the 
original gneiss surfaces over a belt 100 miles wide 
and extending north and south indefinitely. The 
lava flows are connected with the rif t ing processes 
tha t  have formed the r i f t  valley. The underlying 
rocks have some bearing upon the minor features 
of the different regions, but this is a matter of 
detail. The plateau as  a whole from ocean to  the 
Victoria Nyanza basin should be  considered as  a 
unit in its larger aspects. The plateau is a very 
ancient feature;  i t  has been thoroughly pene-
planed, though great residual masses of gneiss re- 
main, especially in the region between Voi and 
ICin. l'hese mound rocks in some cases rise to the 
dignity of mountain ranges. The most remarkable 
feature of the plateau is the constant, uniform 
rise of the peneplaned surface from sea level to a 
height of nearly 10,000 feet a t  the Man or western 
escarpment of the Rift  Vallov. The plateau sur-
face is really a great beveled ,'ope which rises on 
the average about 20 feet to the mile for 500 
miles. l'he plateau is typical of those that lie in 
the monsoon region, in that only the higher por- 
tions and those that  lie near sea level are being 
acted upon by normal erosion. The intermediate 
and by f a r  the greater area is being degraded by 
deflation and sheet-flood erosion, chiefly. There 
are two brief and widely separated rainy seasons. 
The conditions are such that, in the main, there is 
a large intake of ground water and relatively little 
run off, and hence very little dissection. I n  the 
interim between rainy seasons the ground beconles 
parched and dry, so that  deflation becornes of 
importance and offsets dissection. l'he plateau 
confirms the truth of observations made in South 
Africa alrd elsewhere that  one type of peneplana- 
tion rnay go on a t  any altitude above sea level. 
This type of peneplanation does not require desert 
conditions, as  is sometimes said. Thirty inches of 
water fall  annually over much of this plateau, 
but it does not require monsoon conditions where 
rainfall is concentrated in widely separated rainy 
seasons with arid or semi-arid conditions in be-
tween. 

This wm a preliminary report by the chairman 
of the committee appointed by the society a t  the 
Baltimore rneeting (1908) and was submitted for  
discussion and criticisrn in advance of making a 
final report a t  the next meeting of the society. 

Boulder Beds of the Caney Shale at Talahina, 
Oklahoma: J .  B. WOODWORTH. 
The Caney shales of Mississippian age in south-

eastern Oklahoma carry grooved and striated 
stones and large boulders, all of which phenomena 
have been described by Mr. J. A. Taff, of the 
Geological Survey. The writer describes the best 
known locality near Talahina, Okla., and ascribes 
the markings on the stones and boulders to in-
ternal rock movements accompanying the faulting 
of the beds. It is thought with Mr. Taff tha t  the 
distribution of the boulders, aside from the nature 
of their striated surfaces, demands transportation 
by ice. Other evidence is briefly cited in support 
of the idea that the Permian Glacial period was 
preceded by s i p s  of widely distributed ice action 
of one kind or another in the Carboniferous period 
in the northern hemisphere. 

Some Coastal Narshes South of Cape Cod: 
CHARLES A. DAVIS. 
A report on a continuation of the work on salt 

marshes in the vicinity of Boston, the results of 
which were reported a t  the Boston meeting of 
1909. l'he structure of salt and brackish marshes 
on the south side of Cape Cod and on Long Lsland 
was described and the bearing of this on the 
problern of recent coastal subsidence was discussed. 

'I'he paper was discussed by J. B. Woodworth, 
A. W. Grabau and the author. 

Structure of the Relderberg Front: A. W .  Gnasbu. 
The Helderberg Front  is the northern extension 

of the westernmost belt of the Appalachian folded 
area, left  after  extensive erosion. The former 
extent east of the IIudson is partly indicated by 
Recraft Mountain and Mt. Ida. The basal part  
is of folded Hudson s t ra ta  unconformably suc-
ceeded by late Siluric showing various phases of 
over1,ap. The Appalachian folds are of the usual 
asymmetric type, while the range from near Rosen- 
dale to Catskill and beyond is cornplicated by one 
or more pronounced overthrusts. The first of these 
was described by the author from Kingston and 
subsequently more fully discussed by Van Ingen 
and Clark. Chadwick has described a par t  of the 
thrust a t  Saugerties, and the author has deter-
mined its character near Catskill. Several new 

On the Nomenclature of Faults: IIARRY sections from this last region vere  presented. FIELDING 
REID. The paper was discussed by J. B. Woodworth. 
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Some Relalions between Grczvit?~ Anomalies and 
the Geologic Formation in the United States: 
WILLTAW BOWIE. (Introduced by A. IT. 
Brooks.) 
A report of an  investigation of topography and 

its isostatic compensation upon the intensity of 
gravity will soon appear as  a Coast and Geodetic 
publication. This and a subsequent investigation, 
involving 124 gravity stations, show the gravity 
anomalies in the United States are  very small a s  
a rule and that  there is no apparent relation. be- 
tween the size and sign of the anomalies and tlle 
character of the topography. There is, however, a 
relation between the sign of the anomalies and the 
geologic formation. The stations in the older 
formations tend to have anomalies of the positive 
s i p ,  indicating an  excess of mass, and the sta-
tions in the most recent formations tend to  have 
anomalies with the negative sign. It is probable 
that  the anomalies are caused by erroneous as-
sulnptions regarding the surface density of tlle 
material a t  a station, and to a departure of the 
crust of the earth near tlle station from a state 
of complete isostatic compensation. 

The paper was discussed by IS. F. Reid and the 
author. 

The following papers were presented by title: 

Geologica,l Reconna,issance in Northeastern Nic-
aragua: OSCARIX. HERSIIEY. 

The Geology of Steep Rock Lake: ANDREW C. 
LAWSON. 

The Mesoxoic Stratigraphy of Ala~7ca: G. C. 
MARTIN. 

Color Scheme for Crystal Models: GEORGE 13. 
CHADWICK. 

Occurrence of Petroleum Associated with Faults 
and Dikes: FREDERICKG. CLAPP. 

New Minerals from the Favm of Brazil: OLIVER 
C. FARRINGTON. 

Progress of Opinion as to the Origin of tlze I ron 
Ores of the Lake Superior Begion: N. H. 
WINCHELL. 

Sapolrite, Tha,lite, Greena,lBte and Greenstone: N. 
13. WINCIIELL. 

Pre- bVisconsin Cha,nnels i n  SouZAea~tern South 
Du,Icota and Northeastern Nebraska: J. $2. TODD. 

Geo,graphic Cycle in an Arid Climate: Should i ts  
Development be by Wind or Water? CHARLES R. 
KEYES. 

The ElTect of Rapid Ofl-shore Deepening on La76e 
Sfrore Deposits: Rums MATHER BAGG, JR. 

List of Underground Temperatures in the United 
States: N. I*. DARTON. 

A Bzbliography of the Mammoth Cave: I-IORACE 
C. HOVEY and R. ELLSWORTH CALL. 

The following officers were elected for  1912: 

Yresidev~t-Herman LeRoy Fairchild, Rochester, 


N. 	Y.  
First  Vice-president-Israel C. White, Morgan- 

town, W. Va. 
Second Vice-preside~zt-David White, Washing- 

ton, D. C. 
Secretarfj-Edmund Otis IIovey, New York, 

N. Y. 
Tremurcr-William Bullock Clark, Baltimore, 

Md. 
Editor-J. Stanley Brown, Cold Spring Harbor, 

N. 	Y.  
Librarian-II. P. Cushing, Cleveland, Ohio. 
Councilors (1912-14)-S. W. Beyer, Ames, 

Iowa, and Arthur Keith, Washington, D. C. 
Fellows elected December 28, 1911: R. C. Allen, 

Robert Van Vleck Anderson, Manley Benson 
Raker, Edwin Bayer Branson, Durdon Montague 
Butler, Stephen Reid Capps, Jr . ,  George fIalcott 
Chadwick, Clarence Norman Fenner, James 11. 
Gardner, Walter Granger, John Sllarshall Grasty, 
William Otis Ilotchkiss, Cyril Workman Knight, 
Adolph Icnopf, Lawrence Morris I~ambe,  Elwood 
S. Moore, Daniel Webster Ohern, Sidney Paige, 
Joseph E. P o p e ,  William Frederick Prouty, 
Elmer S. Riggs, Jesse Perry Rowe, John Joseph 
Rutledge, Joseph Theophilns Singewald, Jr., Bnr-
nett Smith, Frank Springer, Clinton Raymond 
Stauffer, Lloyd William Stephenson and Mayville 
William Twitchell. 

Wednesday evening tlle Geological Society of 
America joined with other affiliated societies and 
tlle general American Association for the Advance- 
ment of Science in listening to the address of 
welcome by President Taft. Thursday afternoon 
was devoted to visiting the Geophysical Laboral 
tory of tlle Carnegie Institution, while the evening 
was occupied with the annual dinner of the society 
followed by much speech making under the 
leadership of Dr. J. 1\1.Clarke, of Albany, N. Y. 
On Friday evoning, the presidential address of 
I'rofessor Davis was followcd by a smoker a t  
tlle Cosmos Club tendered by the Geological So-
ciety of Washington to the Geological Society of 
America, the Paleontological Society and the Asso- 
ciation of American Geographers. 

The next meeting of the society will be  held a t  
Yale University, New Haven, Conn., a year heuce. 

EDMUNDOTIS IIOVEY, 
Secretary 


