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calculated therefrom equals the known than a finely polished and thoroughly lu- 
velocity of the air; (4)  the differential bricated bearing. 
pressure varies exactly ,as the square of 
the velocity, as required by theory. The 
air velocities employed ranged from five 
to thirty miles an hour, and the pressure 
gauge was graduated to millionths of an 
atmosphere. The experiments were con-
ducted in a tunnel through which air was 
drawn with uniform velocity and direction, 
its velocity being measured simultaneously 
by the pressure-tube anemometer and by 
a balloon anemometer. In  the latter 
device a toy balloon drifting through the 
tunnel cuts two pencils of light thrown 
squarely across its path at an interval of 
ten feet, the time between the cutting of 
the sheets of light being determined pho- 
tographically. The average wind-speed 
determined by means of the pressure-tube 
anemometer agrees with the average de- 
termined by the standard, or balloon ane- 
mometer, accurately to less than one per 
cent. Examples are also given of the use 
of the pressure-gauge for measuring static 
pressures from one millionth of an atmos- 
phere upwards. 

Hydrographic Work of the El. S .  Geolog- 
ical Survey: 13. A. PRESSEY,Washing-
ton, D. C. 
The work of the Survey in measuring 

the flow of all the important streams in 
the country is described, and the great 
value of the results to industrial projects 
pointed out. 

Friction i n  Ball-bearings: M. J. GOLDEN, 
Purdue University, Lafayette, Ind. 
The paper describes an apparatus used 

to determine the friction of ball-bearings 
of different sizes at different speeds. It 
was shown that at high speeds ball-bear- 
ings fail entirely. Ball-bearings for ordi- 
naqy pressures and speeds give a loss by 
friction less than that of an ordinary bear- 
ing ,poorly lubricated, but not much less 

Errovs in Alzalyses of Furnace Gases 
Shown b y  Computation: WILLIAM KENT, 
Passaic, N. J. 
It is shown by arithmetical computation 

based on the analyses of a certain coal that 
the analysis of the gas from the chimney, 
as reported by the chemist, must be in 
error. With such an analysis it is impos- 
sible to compute a heat balance in a boiler 
test with any approach to accuracy. 

Heat Exchanges 'CVitlziqz the Steam-engine: 
R. H .  THURSTON,Cornell University, 

Ithaca, N. Y. (Not read.) 

The method of heat exchange in the 


steam-engine cylinder, which results in 
serious wastes of heat and proportional 
reduction of the efficiency of the machine, 
has been considered an obscure phenom- 
enon. The experiments made by Professor 
Dwelshauvers-Dery and by M. Duchesne 
indicate that the cylinder wall takes the 
temperature of the steam as long as it is 
covered with moisture; but when the wall 
is dry it may hold a temperature consid- 
erably in excess of that of the steam in 
contact with it. During expansion and 
compression of steam in the cylinder there 
is a constant interchange of heat, which 
accounts for the varying efficiency of the 
steam as a motor. Experiments con-
ducted at Sibley College of cornell' Uni- 
versity sustain these deductions. The ex- 
periment is described and results shown 
graphically. ELWOODMEAD, 

, Xecretary. 

SECTION E, GEOLOGY AND GEOGRAIJHY. 

SOMEforty-five papers were offered to 
Section E for reading at the Washington 
meeting. On account, however, of the con- 
flict with the meeting of the Geologicd 
Society of America, all the papers of the 
Section E program were accepted by the 
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Qeological Society for reading before that 
body as a part of its program, ~i-it11 the 
exception of five which were read before 
Section E BIonday afternoon (there being 
no 17ice-presidential address this year), and 
the papers dealing ~i-it11 the Lesser Antilles 
and the recent eruptions there, which were 
read before the saiiie body Friday morn-
ing, the Geological Society adj~urning  at 
that time for the purpose of attending the 
meeting of Section E. 

Tice S'ltifiiiag of Pauqzas as  a P r o b l e ~ n  of 
X t r a t i g r a p h i c  Geo logy:  HENRY S. 1171~-

LIa&Is,Yale University. 
A coniparison of sections through the 

Upper and Middle Devonian rocks of the 
New Torli-Pennsylvania province discloses 
inarlced differences in the faunas which 
occur at corresponding levels. The ex-
planation of the facts is found in the shift- 
ing of faunas during the time represented. 
The paper discussed at  length the nature, 
extent and mode of recognition of faunal 
shifting in studying stratigraphy, and 
modifications mere suggested in the cus-
tomary practice of correlating formations 
by their fossils. 

Xome I ie lat io~as of T e d i a r y  F o r m a t i o n s  of 
t h e  h T o ~ t l ~ e ~ r z  G r e a t  P l a i n s :  N. H .  DAR-
TON, U. S. Geological Survey. 
For several field seasons, the author has 

given a portion of his attention to the 
for~nations from Oligocene to Pliocene in 
age of ic'ebraslia, South Dakota and eastern 
\TTyornir;g and Colorado. Structural and 
stratigraphic relations have been deter-
mined, and the origin and geologic history 
of the formations have been considered. 
I n  studying the Black Hills, Big Horn 
Mountains and Laramie range, it has been 
found that there are extensive overlaps of 
the White River Oligocene beds to high 
altitudes where there are old shore lines 
which define some of the physiographic 
conditions. The materials of the forina- 

tions have been deposited principally by 
streams, but at some points fine-grained 
materials have been laid down in wide-
spread overflows or in local lalies and 
bayous. 

Tlce Econorflic Geology of X i c h i g u n :  AL-
FRED C. LANE, Lansing, filich. 
The author defines econonlic geology as 

the science of raw materials. The effect 
of the presence of these illaterials upon 
industry and the effect of geological con- 
ditions upon their development mere il-
lustrated by reference to several Michigan 
products. such factors were considered 
as the position of the state in the center 
of the Great Lake distributing system, the 
tilting of the Great Lalie basin and its 
effects, the mutual relations of coal and 
iron and the development of the iron-ore 
business, the peculiarities of lalie copper 
as compared with that of the far  vest. 
Salt, limestone and lumber and their mu- 
tual relations, the cod basin and the causes 
of its retarded development, were consid-
ered. 

Sor~ae R e s u l t s  of t h e  L a k e  Minwesota Geo- 
logical S?o.vezj: N. H .  VINCHELL,Min-
neapolis, Ilinn. 
This paper mentioned: (1)Some of the 

scientific conclusions, and (2)  some of the 
linown economic results of the Survey pre- 
sented in the final report. (1) Scientific: 
( a )  The identification of the parts of the 
Upper Cambrian, ( 0 )  the definition of the 
Lower Silurian, (c) the determination of 
the extent of the Cretaceous toward the 
east, (d) the definite determination of the 
duality of the ice epochs, ( e )  the deter- 
mination of the duality and alternation of 
the ice lobes and the resultant glacial 
lakes, ( f ) the discovery of the duality and 
later of the triple character of the iron 
horizons of the Lake Superior region, (g)  
the separation of the ATchrean into two 
non-conformable parts, ( 1 ~ )the discovery 
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that the Animikie overlies both parts of 
the A r c h ~ a n  non-conformably, ( i )  the 
recognition of the igneous origin of the 
green-sand of the Animikie, ( j ' )  the de- 
termination of the igneous origin of the 
jaspilytes of the Mesabi and Vermilion 
ages, (k)  the addition of numerous min- 
erals to the geographic area of the state, 
(1) the determination of the metainorphic 
origin of gabbro from A r c h a n  green-
stone, and (m) of granite from Archzan 
sediments. (2)  Economic and educa-
tional: ( a )  Determination of the cause of 
foul waters in the prairie region, (b)  the 
demonstration of the excellence of the 
Hinckley sandstone and its consequent 
wide adoption, (c)  the discovery and an-
nouncement of the Mesabi iron ores, (d) 
the distinction of the gabbro (igneous) 
ores from the Mesabi iron range, (e)  the 
delineation of the Mesabi belt as distinct 
from the Vermilion, which has facilitated 
search and exploitation, and ( f )  the dem- 
onstration of the utility of intrusting geo- 
logical surveys to the state universities. 

Current Work in Paleontology in  New 
York State: JOHNM. CLARKE, Albany, 
N. Y. 
(a)  The Guelph reefs and their faunas. 

Recent investigations have shown an excel- 
lent development of the Guelph fauna at  
a t  least two stages in the Upper Siluric 
dolomites of New York, and an analysis 
of the character of the species and the 
nature of the enclosing rock indicates that 
the fauna flourished on and about coral 
reefs in the shrinking sea. (b) The faun- 
istic provinces of Portage time. I n  addi- 
tion to the provinces already established 
during this stage in New York, viz., the 
eastern or Oneonta, the central or Ithaca, 
the third or Naples (= true Portage). The 
last proves to be divisible into sub-prov- 
inces, depending upon the degree to which 
this fauna, advancing from the west, pene- 

trated eastward. The migration path of 
the fauna is from the northwest. (c) 
The causes of depauperation in pyrite 
faunas. Investigation of the organic con- 
tents of the sheet of pyrite lying in the 
horizon of Tully liinestone for a distance 
of one hundred nziles in western New York 
gives some clue to the causes which have 
effected like results in sinzilar occurrences 
of other age. (d )  The determination of 
the uppermost Cambric in eastern New 
Yorlr. This pertains to the discovery of 
the horizon of Dictyonema and Clonograp- 
tz~s in Rensselaer County. 

On an Important but not Well-known Lo- 
cality Fz~rnishing Cretaceous Pislws: 0. 
P. HAY,American Museum of Natural 
History. 
The paper called the attention of geol-

ogists and collectors to a locality in the 
region about Yankton, South Dakota, from 
which Dr. F. V. Hayden obtained several 
species of fossil fish for Professor E. D.\ 
Cope. Most of the genera are related to 
or identical with genera from Mount Leb- 
anon, Syria. 

Qzbantitative Chemical-mi~zeralogical Clas- 
sification of Igneous Rocks: WHITMAN 
CROSS,J. P. IDDINGS, andL. V. PIRSSON 
H. S. WASI-IINGTON. 
The presentation of the subject ernbraced 

a statement of the needs and the occasion 
for such a classification of igneous rocks; 
the principles on which i t  is based; the 
method of procedure employed to produce 
quantitative subdivisions of rock magmas ; 
the method of expressing the actual min- 
eral development (composition) and tex-
ture of the rocks; the nomenclature pro- 
posed; the proposition to establish a classi- 
fication and noinenclature for use in field 
work, and for general geological purposes. 
The presentation closed with a correlation 
of the quantitative classification with the 
one in use at  present. 
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Dikes in the Oklahoma Panhandle: C. A. 
WALDO. 
In  this paper the author referred to the 

discovery of mineral dikes in the extreme 
northwest townships of Oklahoma Terri-
tory. This section has not been carefully 
mapped by the U. S. Geological Survey, 
and it is a region about which little has 
been written. The discovery of the dikes 
resulted from an attempt to explain the 
existence of extensive mineral deposits in 
that locality, and was accomplished after 
the failure in this particular of several 
experts and hundreds of professional min- 
eral prospectors. 

The Geographic Development o f  Wester@ 
Pennsylvania and Xouthern New York: 
MARIUS R. CAMPBELL,U. S. Geological 
Survey. 
His study of the upland features of 

western Pennsylvania and southern New 
York has satisfied the author that this pla- 
teau is not as old as the deeply dissected 
upland of the bituminous coal field of 
West Virginia and Kentucky. The latter. 
is 'generally regarded as of Cretaceous age ; 
therefore, the former must date back only 
to some part of the Tertiary. In  review- 
ing the work of Professor Davis in the 
eastern part of the state, the author finds 
evidence of a peneplain intermediate in 
position and age between the Schooley 
(Cretaceous) and the Somerville (Ter-
tiary) peneplain. This newly-recognized 
feature is called the Harrisburg peneplain, 
from its extensive development in the belt 
of shale hills back of that city. I t  appears 
that from whatever point this peneplain is 
traced i t  rises toward the New York line, 
and the author has provisionally correlated 
it with the general upland tops already 
mentioned in the plateau region of north- 
ern Pennsylvania and southern New York. 
If this correlation is correct, the peneplain 
has been deformed into an ellipsoidal, 

dome-shaped structure whose major axis 
extends in a northeast-southwest direction, 
and whose maximum development is at-
tained in Potter and McKean Counties, 
Pennsylvania. 

The Blue Ridge of North Carolina: WIL-
LIAM MORRIS DAVIS, Harvard Univer-
sity. 
The Blue Ridge in northern North Caro- 

lina and southern Virginia is not properly 
a ridge with strong slopes descending on 
either side of its crest line, but it is an 
escarpment separating an uneven and often 
mountainous upland on the northwest from 
a rolling and occasionally mountainous 
lower land on the southeast. The escarp- 
ment is not determined by variation of 
structure in the disordered schists in which 
it is carved, but by the unequal length of 
the rivers which drain the upland back of 
i t  in the northwest and the lower land in 
front of it on the southeast. The high 
level head-waters of the northwestern 
rivers, which discharge via the Mississippi 
into the Gulf of Mexico, are constantly 
losing length by the retreat of the escarp- 
ment through the retrogressive erosion of 
the low level head-waters of the shortel: 
Atlantic stream. There is no local indi- 
cation that. the sea has had any share in 
producing the escarpment. 

The Fresh-water Tertiaries at Green River, 
Wyoming: WILLIAM MORRIS DAVIS, Har- 
vard University. 
This paper gave an account of some de- 

tailed observations on the stratigraphy of 
the Tertiary strata at Green River, show- 
ing the occurrence of variable deposits, in- 
cluding frequent cardboard shales, alter- 
nating with cross-bedded, ripple-marked 
sandstones and with occasional shale-peb- 
ble beds. An inquiry into the nature of 
strata deposited in large lakes and on the 
stream-washed surface of interior basins 
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leads to the conclusion that the Green 
River Tertiaries are not simply the con-
tinuous deposits of a single large lake, but 
that they are the deposits of many succes- 
sive shallow and fluctuating lakes of mod- 
er,ate area combined with the deposits of 
numerous aggrading streams. 

A Highly  Viscous Erup t ion  of Rhyoli te:  
G. K.  GILBERT,U. S. Geological Survey. 
A butte of rhyolite in western Utah il- 

lustrates the viscosity of acid lavas, and 
thus helps to sustain the theory of Dutton 
for the dynamics of eruption. 

Physiographic Belts  in Wes te rn  New Yorlc: 
G. K. GILBERT,U. S. Geological Survey. 
The physiographic belts recognized by 

Lincoln can now be studied in part with 
the aid of contour maps. South of the 
drumlin belt is a zone of great glacial ero- 
sion in which the aspect of the land was 
revolutionized by ice sculpture. I t  is lim- 
ited southward by a great moraine, beyond 
which the upland drainage is pre-glacial, 
and in which the glacial modification of 
hill forms diminishes rapidly to the gla- 
cial boundary. 

Some rShore Features of Lake  Huron:  M. 
S. W. JEFFERSON,Ypsilanti, Mich. 
This paper reviewed the shore features, 

such as dunes, beaches old and .new, town 
sites and river erosions, at Kincardine, 
Ontario, with regard to Kincardine's posi- 
tion nearly 100 miles north of Gilbert's 
isobase line. Comparison was made with 
points to the south of the same line, as 
Muskegon. Kincardine is regarded as 
possessing a lake and bar separating it 
from Lake Huron, modified in a manner 
appropriate to an uplift of the smaller lake 
bed to a height of about 70 feet above the 
great lake, with resulting elevated beaches, 
deeply cut str,eam valleys, limited dune 
sand and increased river sediments. 

T h e  Topographic W o r k  o f  the  Geological 
S u r v e y  in Northern 'Canada: ROBERT 
BELL, M.D., Acting Director Geological 
Survey Department, Ottawa. 
Previous to the confederation of the 

Canadian provinces in 1867, and the sub- 
sequent acquisition by the Dominion of the 
other British possessions in North America, 
including British Columbia, the territories 
of the Hudson Bay Company, the Labra- 
dor peninsula and all the islands lying 
north of the mainland of North America, 
the operations of the Canadian Geologicala 
Survey were confined to the southern parts 
of the areas which now constitute the prov- 
inces of Ontario and Quebec. Since con- 
federation, however, the attention of the 
department has been directed to surveying 
these vast, newly acquired territories and 
the regions which have been added to On- 
tario and Quebec. These tracts were en- 
tirely unsurveyed and onIy partially ex-
plored, the qain  geographical features 
alolie being roughly indicated on the maps. 
The subdividing of the fertile lands of 
Manitoba and the Northwest Territories 
was performed by a different department, 
and its work added little to the knowl- 
edge of the topography of the country. 
The fieldmen of the Geological Survey 
have been the pioneer surveyors of the 
natural features of the vast regions which 
constitute half the continent. In order 
to map out the rock formations, the geolo- 
gists found i t  necessary to make topograph- 
ical and geological surveys simultaneously. 
From their long experience in these opera- 
tions, they have been able to do this work 
rapidly and well, and the object of this 
paper was to show the astonishing'aqount 
of accurate geographical work which has 
been accomplished by a small number of 
devoted men with very limited means at 
their disposal. 
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T h e  Saddle-baclc Topog?*apl~y  of tlte Boone vailing surfa.ce 'oclr only as regards the 
Che7.t Begioa,  A~ -ka?~sas :  master streams; and the change is due in A. I-I. PURDUE, 
University of Arkansas. 
The rocks exposed in northern Arkansas 

are those from the Silurian to the Upper 
Carboniferous inclusive. The position of 
the rocks is essentially horizontal. I n  the 
v ~ s t e r n  part of the region north of the 
Boston 2lountains, the prevailing surface 
rock is the Boone chert; but in central 
northern Arkansas erosion has continued 
far  below the Boone chert, exposing the 
Silurian rocks, except where there are 
monadnoclis. These monadnocks are of 
necessity greatly dissected by small moun- 
tain streams which are cutting their may 
headmard into them. The spurs between 
these streams are frequently surmounted 
by one or more linobs, which produce the 
saddle-back topography so common in the 
region. These knobs are always capped 
by fragmentary Boone chert, which in 
some cases is partly water-morn. That 
the water-worn material is not due to sub- 
marine action is proved by the fact that 
it is found only locally. I t  follows that 
it must be of stream origin. 

The knobs owe their existence to the 
forniation of alluvial cones by former 
streams at the time when the stream beds 
were on the level of the present linobs. 
The cones of the fragmentary chert ob-
structed the streams, causing them to 
shift laterally, and at  the same time pro- 
tected the subjacent rocks from erosion. 
If conditions were favorable, two or more 
cones were formed by the same stream at 
different stages in its history, a knob re-
sulting from each cone, and a series of 
knobs indicating the former course of the 
stream. The paucity of the water-worn 
material in these old cones is explained by 
the streams that formed them having been 
short and of a torrential nature. The 
present drainage of the region is like that 
at the time the Boone chert mas the pre- 

a large measure to the shifting of the 
streams brought about by their own ob7 
structions. 

Scielltific Iielief Maps:  GEORGE CARROLL 
CURTIS, Boston, Mass. 
For years past the scientific bureaus of 

the United States have deemed it advisable 
to construct relief maps. The Paris Ex- 
position of 1900 afforded a just interna-
tional comparison; and it was found that 
America was exhibiting work which fell 
far behind that of some of the European 
countries, because of the lack of scientific 
methods. 

A perfect topographic relief map is a 
perfect niiniature or model of nature; and, 
unless natural laws and principles are em- 
ployed in its construction, no progress be- 
yond the old relief map mill be attained. 
Truthful topographic modeling is an exact 
art ~ y u i r i n g  accurate, rational and sys-
tematic methods throughout the gathering 
of data upon the field, and the application 
and reproduction of the facts of nature 
in other dimensions. Modern scientific 
inventions, including contour maps and 
dry-plate photography, are aiding in bring- 
ing this work toward perfection and into 
recognition. 

Llcizar Caltleras: E .  IXav~s, JlTellesley Col- 
lege. 
Every topographic feature of the moon 

is invested with mystery and difficulty. 
Some forms, however, invite study ancl 
discussion, because of their likeness to cer- 
tain earth forms. Among these are the 
so-called 'ring-plains.' They consist of a 
circular wall, composed often of lofty 
mountains enclosing an approximately hor- 
izontal floor which is generally brolieii by 
a central cone. The prevailing theories of 
their formation are untenable, for both 
ciynamic and topographic reasons. 011 
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comparing such a ring-plain as Theophilus, 
for example, with the Hawaiian calderas 
studied by Dutton, we are led to assign to 
these lunar rings an origin similar to that 
of terrestrial calderas. 

Evidences of Post-Newark Normal Pault-  
ing i n  the Crystalline Rocks of South-
western New England:  WILLIAM H.  
HOBBS, University of Wisconsin. 
The study, in 1899, of the Newark area 

of the Pomperaug valley in Connecticut 
disclosed conditions of deformation which 
have made it possible to work out, in part 
a t  least, the structure of the crystalline 
rocks surrounding the Newark basin. The 
key to the structure has been sought and, 
i t  is believed, found in these areas where 
the areal relations seem most complex, or 
where, in other words, a large number of 
formations are found in small masses 
within a very limited area. Such areas 
of complex areal relations have generally, 
been regarded as ill-adapted for structllral 
studies. They have also been generally 
neglected for the reason that the deter-
mination of their structure would be time- 
consuming, and, when once determined, 
could hardly be represented upon geolog- 
ical maps of the ordinary scale. The 
studies here under consideration have 
shown that, complex though they may be, 
the very complexity of these areas will 
generally allow of but 'one theory of their 
structure, provided the data collected are 
sufficiently complete. On the other hand, 
areas ,of the crystalline rocks in which 
formations are represented at the surface 
by large masses are apt to allow of a num- 
ber of theories of interpretation, any one 
of which may furnish an adequate explana- 
tion of the facts observed. I t  has been by 
the detailed study of a number of widely 
separated areas of excessively complex 
areal relations that the conclusions here 
stated have been reached. 

I t  was shown that the area of south-
western New England is one of complexly 
jointed and faulted, as well as of complexly 
folded, rocks. The system of faults affect- 
ing the area is found to be oriented like the 
system of joints. The throws along fault 
planes, while generally small, are, owing 
to the great number of faults involved, by 
their cumulktive effect of great impor-
tance. Methods have been developed by 
which the fault syslem of an area may, 
under favorable circumstances, be deter-
mined from observation in the field. 

A Record o f  Post-Newark Depression a?zd 
Szcbsequent Elevation wi th in  the Area 
o f  Southwestern hTew England:  WIL-
LIAM H .  HOBBS,University of Wisconsin. 
Within a belt some twelve miles in 

length, lying between Sheffield, Mass., ant-1 
Falls Village, Conn., there are revealed 
some peculiar conditions of the impregna- 
tion of dolomite by silica. The trunk lines 
for the introduction of the silica are shown 
to be a system of joint- and fault-planes 
clearly connected with the Post-Newark 
deformation of the area. Evidence is not 
lacking that surface conditions widened 
the joint fissures previous to the infiltra- 
tion and cementation by silica. A meas-
ure of time is thus secured within which 
the cycle of subsidence, cementation and 
eletation, must have been included. 

Criteria Requisite for the Reference of 
Relics to a Glacial Age:  T. C.  CHAMBER-
LIN, Chicago University. 
What constitutes good grounds for re-

ferring relics (human, in particular) to 
a glacial age, and the chief sources of error 
in making such reference were discussed 
under the following sub-topics : Evidence 
to be sought in the glacial formations 
themselves; evidence from the bowlder 
clays; evidence from assorted drift in-
cluded in till and moraines; evidence from -
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kames and eskers ; confirmatory evidence 
in these cases; combined evidences; the 
cumulative value of repetition; the inter- 
pretation of imbedded and striated relics; 
evidences from the interglacial deposits; 
evidences from assorted drift lying upon 
or outside of the true glacial series, river 
deposits especially ; scour-and-fill; unequal 
effect on aggrading and degrading rivers; 
breadth of action in the great streams of 
the glacial area; adjustment plains as 
sources of deception ; amount of the errors ; 
flood-plain deposits ;bluff-border accumula- 
tions ; derivative formations ; decomposed 
secondaries; the meaning of a principal 
river as a cause of alternate erosion and 
deposition in the mouth of its tributary 
valleys, and association with certain ex-
tinct animals not a criterion. 

Glacial Cirques and Rock-terraces on  
Moulzt Toby ,  Massachusetts: B. K.  EM-
ERSON,Amherst College. 
Mount Toby is composed of coarse Tri- 

assic conglomerates, and, being placed in 
the lee of the great ridge of the Deerfield 
trap-sheet, has been especially protected 
from the erosive action of the inland ice 
of the glacial period. The mountain is 
now cut into deep amphitheaters with 
strong, often vertical walls which head 
against an extremely narrow ridge, and 
are separated by ridges which are crossed 
by many vertical rock-terraces from ten 
to a hundred feet high, most of which seem 
to be formed by the plucking action of the 
ice. They do not cross the cirques, which 
are deeply filled with foreign glacial ma-
terial. They seem to have been formed 
by small glaciers, and then overridden and 
filled by the main ice-sheet. 

Protectio?~ of Terraces in the  Upper  Con- 
~ e c t i c u t  River:  C. H.  HITCHCOCK,Dart-
mouth College. 
Recent papers by Professor W. M. Davis 

propose the theory that many alluvial ter- 

races are kept in place by underlying 
ledges. First, the high flood-plain was 
deposited by the river, enormously devel- 
oped through melting of the ice-sheet. 
Next, as the waters diminished in volume, 
a large excavation was made in the high 
plain, and the steep slopes resulting are 
the escarpments of terraces. These ter-
races are variable in bulk and number, and 
it has been a difficult matter to explain 
these variations. As the river swings back 
and forth over the low ground, it meets 
ledges which it is unable to remove ;neither 
can i t  remove the earth superimposed upon 
them. I n  other words, the ledges protect 
the terraces behind them from destruction. 
It is common to see a ledge at  the extreme 
pointed end of a terrace, and the terrace 
broadens as you follow i t  back. The outer 
edge below the ledge will ordinarily be 
curved. The localities described by Pro- 
fessor Davis are at  Westfield, Mass., and 
Bellows Falls, Vt. I have extended the 
observations above that point, especially 
between White River Junction and Wells 
River. 

Glacial Features o f  Lower Micltigan: 
FRANK LEVERETT,Ann Arbor, Mich. 
The paper was illustrated by maps and 

diagrams setting forth the relation of the 
Michigan, Saginaw and Huron-Erie ice-
lobes in lower Michigan during the Wis- 
consin stage of glaciation, and represents 
three years of field work for the United 
States Geological Survey. Especial atten- 
tion was given to esliers, and their bearing 
upon the question of superglacial or sub- 
glacial origin is discussed. An extensive 
drumlin area was briefly described in its 
relation to ice movements and moraines. 
The paper closed with reciting the evidences 
of earlier ice invasions than the Wisconsin 
which have been found within the limits 
of the Wisconsin drift. 
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Studies in the Glaciation of the  Berkshire curs not merely beneath the older Tertiary 
HiZls, NassacJ~usetts: FRANK limestone, but also on those islands where B. TAYLOR, 
Fort Wayne, Ind. 
The Berkshire Hills lie within the area 

covered by the retreating Hudson Valley 
lobe of the Labrador ice-sheet. The re-
treat of the ice-front across Berkshire 
County was from southeast to northwest 
and the trend of the front was northeast 
and southwest, the apex of the lobe resting 
on the central axis of the Hudson Valley. 
In  the lower, less mountainous region near 
the Hudson River, the moraines and border 
drainage features, though faint, are con-
tinuous, so that the positions of the ice- 
front at its several halts are traceable 
continuously. In  Berkshire County con-
tinuous tracing is not possible, the borders 
there being marked by fragmentary ter-
minal and lateral moraines, mostly very 
slender, and by remains of border drain- 
age. The extremely serrate character of 
the ice margin at each halt, coupled with 
the frecluency of the halts, makes interpre- 
tation difficult. The average interval be- 
tween successive recessional moraines is 
about three and one half miles. The paper 
was devoted mainly to a discussion of the 
method of interpretation, showing, first, 
that, by the circumstances of the recession 
across this county, the moraine marking 
each halt of the ice-front ;may be safely 
regarded as an individual, separate and 
distinct from the moraines of earlier and 
later halts; and, second, that interpreta-
tion on this assumption unifies and ex-
plains the morainic phenomena of Berk-
shire County satisfactorily. 

T h e  Geologicd Age  o f  the V e s t  Indian 
Volcanic Pozindation: J. Mi. SPENCER, 
Toronto. 
From personal explorations the author 

has found that the whole Caribbean pla- 
teau is underlain by an igneous basement 
of pre-Tertiary age. This foundation oc- 

such have not accumulated, or have been 
removed by denudation, and are now sur- 
mounted by volcanic ridges. The igneous 
formations have been analyzed, and their 
relationship to the later fossiliferous de-
'posits show that the volcanic activity was 
renewed about the close of the Pliocene 
period, and has continued intermittently 
since that time. And it also seems prob- 
able that there was a long quiescence dur- 
ing the greater part of the Tertiary period. 

T h e  Ceologic arzd Plqjsiogvap?hic Aistorg 
o f  the Lesser Antilles: ROBERTT. HILL, 
U. 5. Ge~logic~alSurvey. 
The author stated that the Windward 

chain of islands from the Anegada Passage 
to the South American coast consisted of 
three distinct types of islands : (1)Those 
of the Virgin chain, which were Antillean 
in their relationships; (2) those of the 
Caribbee chain, which were constructional 
volcanic forms; and (3) islands of the 
Trinidad type, which were detached por- 
tions of the South American continent. 
Besides these types there is the semblance 
of an outer circle of islands, including 
Antigua, Grande Terre (Guadeloupe) and 
Maria Calante, consisting of marine sedi- 
mentaries veneered upon old volcanic piles. 
Barbados is i i  a class by itself, with 
probably South American relations. Vul-
canism has prevailed in the Caribbean 
islands since Cretaceous time, and the vol- 
canic ejecta have consisted essentially of 
horneblende-andesites throughout. Physio-
graphically the islands are of several dis- 
tinct types. The Caribbee Islands proper 
are strictly constructional forms modified 
somewhat by rainfall erosion, and trun-
cated around the edges by marine*erosion. 
The changes of level have been more or 
less epeirogenic, but never, at least since 
Jurassic times, has there been any connec- 
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tion between the Windward Islands and 
the mainlands. There is absolutely no 
topographic or geologic proof that the vol- 
canic Caribbees are of other than progres- 
sive constructional origin, or that any 
continent or semblance of a continent ever 
prevailed on their present site. 

&lo?~t Pcle'e-tlze Eruptio7zs of Augzcst 24 
and 30, 1902: ANGELOI~EILPRIN,Phila-
delphia, Pa. 
The paper described the author's experi- 

ences during the great eruptions of these 
dates, being actually high upon the eastern 
slope of the volcano during the outburst 
of August 30, when hlorne Rouge was de- 
stroyed. Morne Rouge was destroyed by 
a volcanic blast from the crater similar to 
that which devastated St. Pierre early in 
May. Lantern slides from the author's 
negatives showed the inner cone overtop-
ping the rim of the ancient great crater. 

The  Pri?zcipnl Cazcses of Death dzcri~zg t7~e 
Ert~ptio?ls of Mo71,t Pele'e and L a  Sou- 
frii3.e: ISRAEL University of C. RUSSELL, 
Michigan. 
A review was presented of the evidences 

bearing on the question mentioned in the 
title, and arguments brought forward to 
show that the chief agent of death was 
highly heated, dust-laden steam. 

Xccojadary Volca?zic Phenomena of the 
W e s t  Indian Eruptioqu o f  1902: GEORGE 
CARROLLCURTIS, Boston, &lass. 
Fresh evidences of geologic work, which 

could not be credited to the main phe-
nomena of eruption alone, were found by 
those early upon the field after the West 
Indian eruptions in 1902. Over the area 
lay a large amount of volcanic ejecta upon 
which erosion forces were rapidly working. 
An excellent opportunity ~vas  thus afforded 
for the study of stream developnlent upon 
an initial cover. Portions of the coastal 
plain had subsided; other deposits had 
undergone elevation ; tidal waves had 
swept the marginal slopes; and marine 

erosion was rapidly altering new deposits. 
Flows of mud-like detritus had filled val- 
leys, extended their deltas seaward, en-
tombing villages and inhabitants. From 
the valley floors minor eruptions were 
taking place, giving rise to early reports 
that lateral craters connected with the 
main source of volcanic energy had played 
important parts in the great eruptions. 
Detailed study of these eruptions on the 
actual ground indicates that they were 
not from a primary volcanic source, but 
that they formed a series of secondary 
illanifestations with origin, process of out-
burst and topography developed peculiar 
to themselves. 

Xowae E ~ o s i o n  P7~enome?tu 09% iMont Pele'e: 
and Xozcf~i?re: EDMUND OTIS HOVEY, 
American Museum of Natural I-Iistory. 
The stripping of the volcanoes Pel& 

and Soufrihre of all vegetation by the 
eruptions, and the deposit of fresh frag- 
mental material over the whole, gave 
excellent and unusual opportunity for ob- 
servation of the development of new ero-
sion forins (particularly dendritic drain- 
age) on old surfaces. 

T l z ~  I?zner Colae of the 17.loq~t Pele'e Crater 
ancl i ts  Relatio?~ to tlze Destrztctio?z o f  
Mor?~e Rouge: EDMUND OTIS ROVEY, 
American Aluse~m of Natural Eiistory. 
The growth of the inner cone of erup-

tion above the western opening beside 
fitang Sec caused the partial closing of 
the great gash in the side of AIont Pelke, 
and finally lifted the main vent above the 
rim of the great crater, to a point where 
there ceased to be any hindrance to the 
radial expansion of the explosions. 

Origin of the Xal.~dhill Topography o f  the 
Caroliizas: COLLIERCOBB, University of 
North Carolina. 
I\Iany of the sandhills show the struc-

tural features of ~ o l i a n  cross-bedding seen 
on ITatteras. Unlike most dune sands, 
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those of the Carolina coast contain many 
fragments of potash feldspar, being essen- 
tially the same in composition as the beach 
sands, which may account for the presence 
of the potash in the coastal plain soils, 
while explaining the origin of some of the 
topographic features. 

Recelzt Changes i n  the hTorth Carolina 
Coast, wi th  Xpecial Referer~ce to Hat-
teras Island: COLLIER COBB, University 
of North Carolina. 
Hatteras Island is being added to on the 

sound side and taken from on the ocean 
side north of the cape, and a new inlet is 
being made between the cape and Kinna- 
keet. South of Cape Hatteras the island 
is growing on both sides, but is extending 
in a southeasterly direction. The rate of 
change has been noted by the planting of 
cedar posts, and noting the changes of 
shore line with relation to posts, trees and 
various natural objects through the years 
1892-1902. 

The  Harzgi~tg Valleys of Georget02c.n~ Col.: 
V\T. 0. CROSBY,Massachusetts Institute 
of Technology. 
The paper describes chiefly the break of 

several hundred feet between the floor of 
the valley of Clear Creek and that of 
Leavenworth Creek, one of its principal 
tributaries, and explains i t  as due, not to 
fluvial or glacial erosion, but to faulting, of 
which abundant independent evidence is 
afforded by mining developments. Other 
and similar features in the vicinity were 
correlated with this, and it was shown that 
the part of the main valley occupied by 
Georgetown is a depressed fault-block or 
graben. and that the valley is, therefore, 
due in part to displacenlent and not wholly 
to erosion, suggesting comparison with 
Yosemite Valley. The idea was also ad- 
vanced that the elevation of this oldest of 
the Colorado ranges has been recently, 
and may be still, in progress, and that 

while in the past the movenlent has been 
chiefly massive, developing the great fault- 
scarp overlooking the plains, i t  has in 
later times affected t l ~ e  axis more than the 
axis of the orographic block, leading to a 
marlied tilting of the Cretaceous peneplain ; 
and in part, at least, it is very locally dif- 
ferential, and in the Georgetown instance 
in a degree to accelerate the topography. 

Ii'?~rther Notes on, Lake Brickawe:  J .  E .  
TODD, Vermilion, S. D. 
Lake Arickaree was a glacial lake formed 

in the valley of Moreau and Grand Rivers, 
South Dakota, with its axis corresponding 
with the &!Iissouri River in that region. 
The region was first visited by the author 
in 1890, and a description of its peculiar 
southern margin preserved as a bowldery 
ridge above the north side of Fox Ridge, 
reported in 'Bulletin 144' United States 
Geological Survey. He visited the region 
again this past summer, discovered an-
other outlet, and traced the margin more 
definitely. 

The Problenz of t72e Loess i n  the Missozcri 
TTalley Conapa~ed w i t h  that  49% Kq~rope 
at~cl Asia: G. FREDERICK Ober-~VRIGI-IT, 
lin College. 
The physical resenlblances between the 

loess deposited in the Missouri Valley and 
that in southern Russia aad in Turkestan 
and northern China are perfect; but in 
general distribution there is great diversity. 
Tn China the deposits occur in vast wind- 
blown masses near the summits of the 
mountain-border on the east coast of Mon- 
golia, up to five thousand feet above the 
sea. Elsewhere, however, only in the 
lower areas are they distributed over level 
areas, evidently by water action; while at  
the head of the plain extending west from 
Peking, near the Nankau Pass, there are 
evident deltas six hundred feet above tlle 
sea, consisting of loess mingled with large 
transported block-s of rocli. Along the 
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northern base of the Ala Tan Mountains 
in Turkestan, and along the western base 
of the Thian Shan Mountains, the delta- 
like characteristics of the distribution are 
evident, maintaining a pretty general level 
of twenty-five hundred feet above the sea. 
Over the southern plains of Russia the de- 
posit maintains a pretty general level of 
six hundred feet, having a scope of from 
fifty to a hundred feet over everything, 
though the rivers have cut channels three 
hundred feet deep in the more southern 
portions. 

I n  the Missouri Valley there is also a 
definite relation to the streams. On both 
sides of the Missouri the deposit is devel- 
oped from Yankton to Kansas City in 
almost equal degree, having a depth of a 
hundred feet or more. Both in the Mis- 
souri Valley and in the lower levels in 
China there are also frequent indications 
of water action in more or less obscure lines 
of bedding, while in both areas fossils are 
scarce, and are mostly of land species which 
love moist places. I n  China the source of 
material is certainly not from a glaciated 
area, while in the Missouri Valley i t  is 
probably both from the adjacent glaciated 
area and from the arid plains to the west. 
I n  both areas the distribution by water is 
best accounted for on the theory of an ex- 
tensive subsidence of land over the entire 
northern hemisphere. I n  the Missouri 
Valley the following order of earth move- 
ments seems best to fit the facts: 

1. Pre-Glacial elevation of two thousand 
G r  three thousand feet. This continued 
until the close of the Kansas stage. 

2. Depression increasing toward the 
north until the level was considerably be- 
low present level. This closed the Iowan 
stage, and was accomplished by the main 
loess deposits, while the gradient of the 
river was reduced to a few inches per mile 
and the water action increased from ten to 

twenty feet during the late summer melt- 
ing of the ice, covering all the adjoining 
land for a few weeks, and then leaving it 
bare for the rest of the year. Thus the 
peculiar fossils may be accounted for. 

3. An elevation increasing to the north 
with an east and west axis near the latitude 
of Omaha, culminating in the Wisconsin 
stage. The once waste grounds from the 
Wisconsin moraines down the Big Sioux 
River are a mile and a half wide and only 
ten feet above the present flood plain. 
These continue for a little distance down 
the Missouri after reaching Omaha. Below 
Omaha there has been filling, instead of 
erosion, since the Wisconsin stage. This 
would give to the loess deposits of un-
doubted Iowan age. 

A New Meteorite ('Bath Furnace') from 
Kentucky: A. M. MILLER, Lexington, Ky. 
The meteorite exhibited was the one 

which occasioned the brilliant display seen 
a t  6.45 P.M. of November 15 by many per- 
sons in the states of Ohio, Iientucky, Ten- 
nessee, Louisiana, Mississippi, Alabama and 
Georgia. I ts  detonations, associated with 
the checking of its orbital velocity by the 
resistance of the air, startled the inhabit- 
ants of Bath County, Kentucky. It actually 
struck the earth in the road in front of the 
house of Mr. Bluford Staten. The latter, 
an eye-witness of the event,picked the stone 
up on the following morning. It passed 
next into the hands of Mr. $V. H. Daugh-
erty, of Owingsville, Ky., from whom it 
has been purchased by Professor Henry A. 
Ward for the Ward-Coonley collection, 
New York City. The meteorite is an  aero- 
lite containing, among other substances, 
disseminated nickeliferous iron, and it ex- 
hibits the usual black crust with pittings. 
Before chips were removed for analysis the 
specimen weighed nearly thirteen pounds. 
Specific gravity, 3.48. 
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Science at the World's Pair, St .  Louis, 
1904: J.  A. HOLMES, St. Louis, Mo. 
The exhibits at the approaching Uni- 

versal Exposition to be held in St. Louis, 
from April 30 to December 1,1904, will 
endeavor: to show the applications of sci- 
ence in all the great industries of the coun- 
t ry ;  and in some of these departments, 
notably that of mines and metallurgy, i t  
is proposed to show the equipment and 
methods of geological surveys and similar 
institutions for geologic, geographic and 
metallurgic research; in fisheries will be 
shown methods and equipment for biologic 
r,esearch; in liberal arts, laboratory re-
search equipment in many branches of 
science; in education, equipment and 
methods of instruction and research at  the 
institutions of learning; in the department 
of electricity will be shown modern equip- 
ment and methods of electrical research. 
I n  addition to the above, arrangements are 
being made for holding, under the auspices 
of the exposition, a number of scientific 
congresses for the discussion of methods 
and equipment, and general plans for re- 
search, in all departments of knowledge. 

EDMUNDOTIS HOVEY, 
Xecretary. 

O P E N I N G  E X E R C I S E S  OF T H E  W A H H I N G T O N  
POST-GRADUATE M E D I C A L  SCHOOL. 

THE opening exercises of the Washington 
Post-Graduate Medical School were held in 
the presence of a distinguished audience on 
Monday evening, January 12, 1903, at  8 
o'clock in the lecture hall of the Columbian 
University. 

~ddres ses  were delivered by Professor 
Wm. H. Welch, M.D., of Johns Hopkins 
University, and by the president of Colum- 
bian University on behalf of the educational 
institutions. The rector of Georgetown 
University was unable to be present, but 
sent words of welcome and encouragement 
to the new school. 

Professor Welch emphasized especially 
the many advantages of the National 
capital as an educational center, and spoke 
in the most appreciative terms of the work 
performed in the government laboratories, 
by men who are also connected with the 
teaqhing staff of the graduate school. 
The speaker expressed great gratification 
that the department of preventive medicine 
had been given deserved prominence, and 
in this respect characterized the attempt 
as unique, in this country a t  least, and one 
which could not fail to be appreciated by 
dl interested in scientific medicine. He 
referred to the advantages which must ac- 
crue to the students by the utilization of 
the hygienic laboratory of the public health 
service, the laboratories of the Army 
and Navy Medical School, the biochemic 
laboratories of the Department of Agri-
culture and the demonstrations which are 
possible in the Army Medical, Museum 
and the Museum of Hygiene. He stated 
that the advantages for securing a 
thorough training in  preventive medicine 
and in the study of tropical diseases are 
unexcelled anywhere, and predicted a use- 
ful future for the school, in the training of 
men who desire to become health officers, 
medical officers of the army, navy, marine 
hospital or the colonial service. 

Dr. Needham welcomed the school among 
the educational institutions, and expressed 
satisfaction that the leading medical schools 
of the city had united in placing their lab- 
oratory and teaching facilities a t  the dis- 
posal of the graduate school, thus insuring 
a hearty cooperation in the promotion of 
higher medical education. 

General Sternberg, the president of the 
faculty, in behalf of the school, returned 
thanks to the medical departments of 
Columbian and Georgetown universities 
and all hospitals in the city, govern-
ment, private and municipal, for their 


