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sandstone, conglomerate, shale, limestone, and iron- 
ore, to a thickness of hundreds arid thousands of feet. 
We are confronted, then, with the problem of a coal-
$field, and bring to our interpretation of it tlle points 
already made; ~ i z . ,that every seam was formed by 
vegetable growth in a swamp or bog near the sea- 
level. Subsidence of tlie coal-forming area rl~ust  be 
involted, ant1 the swainps successively buried under 
marine sediments. 

To  see what some of the problems of a coal-field 
are, let us take a concrete case. The coal-field of 
eastern Oliio is by far tlie no st orderly field that  has 
ever been described. The regularity and siiilplicitg 
of its structure nlalre it the type for this mhole class 
of formations. Wllal, then, do we find in this, the 
sin~plest and rnost sgrnmetrical, the least disturbed 
and co~nplicated, of all known coal-fields ? We find 
a maximuin of two i.housand feet of strata covering 
ten thousand square miles. There is a well marked 
rhytlirnical order of arrangement of these strata. 
Tlle three Binds that  represent the agency of life are 
always fount1 in close proximity. Coal standing for 
the life of the land, li~nestorie for the life of the sea, 
iron-ore, eqnally dependent on life for its separation 
and concentration, but blended with both limestone 
and coal, these form vital nodes in the series, rela- 
tively of s~nal l  anlourit, bat  containing all the eco- 
nomic interest and value. Tlie nodes are separated by 
tlie sandstone and shale, mliich are barren of life, and 
owe their accumulation to inorganic forces. Xeas-
ured against the products of life, these inorganic 
sediments have a thickness of five or ten feet to one. 
But note, the intervals betmeen the vital nodcs are 
approximately equal. T ~ u n i n gnow to the problenis 
presented by this typical field, how can we explain 
the  regularity of t11(,se intervals ? One suggestion of 
a n  explanation is found in that unirjue contribution 
to  modern science, Croll's ' Uliinate and t ime; '  viz., 
that  the carbo~liferous age was a period of high eccen- 
tricity, and that tlle coal-seams mere forrned daring 
ir~terglacial stages, -an astronon~ical cause for the 
recurrence of these cycles of life, that  exhibit an 
a l ~ r ~ o s tastl.ononiica1 rbytlim and order, this is a light 
i n  a dark place, albeit the light is thus far ba t  a 
feeble one. 

But more important questions yet remain, involv- 
ing the extent and reach of the several seams, and 
tlie la~vs  of growth of the field as a whole. Were the 
lowest coal-seams for~necl over the entire area ? and 
may we expect their presence in the central portions 
of the basin, if we descend deep enongh? These 
qnestions, and others of lilre import, must be classed 
as open, althongh certain general propositions which 
it wonld be a pleasnre to expand conlpel Ine to be- 
lieve that they shoulcl not be answered in the affirn~a- 
tive. 

On the che~nical side, there are varions lunsettled 
qnestions pertaining to coal, some of which possess 
both theoretical and practical interest. Bnt, although 
they are probably not insolnble, science mnst sink 
its roots deeper before it can give ns full answers. 
The microscopic strnctnre of coal is another field in 
which r~lucll reinairrs to be done. I t  is what has been 

already done in this direction that gives ns our 
grounds of confidence in regard to the vegetable ori- 
gin of coal. But the relative importance and distin- 
guishing characters of coals fornled of carbonized 
vegetable tissue, of spores, arid of hydrocarbons, are 
still a~ideterriiined. 

In  conclasio~i, we may be sure that  the problems 
relating to coal which now rise before us as unfin- 
ished, will, sooner or later, find their solution. But 
xvlien they are solved, n ill all be li110~11 ? Nag, 
verily. Out of these old carboniferous swamps, new 
questions, larger, deeper, than any we now see, will 
perpetually arise to stirnulate by their discovery, and 
to reward by their solution, that love of Icnotoled~e, /or  
i t s  olrvz. salce which malies us  men. 

PROCEEDINGS OF I'IIE SECTION OF 

GEOLOGY AATD GEOGRAPHY. 


'I'rrr: section openecl with tile e'clat of a 
masterly address by ils chairman, ancl was 
continued with lively interest, and a fair at- 
tenclnnce, rrhich xbateil only on the last day of 
the session. Twenty-seven papers mere reacl, 
and nearly all of those elicited appreciative 
and profitable discussion. Debate was never 
uaduly warin, and, though full, rarely wandereel 
from the test. The proper functions of the 
association were evenly exercised ; all icleas 
Tve1.e freely criticised ; the isolated ancl retiring 
student was encoumged ; the chronic talker was 
mercifiil ; and the philosopher, who had evolx ed 
from his consciousness a perfect theory of the 
universe, was persunclecl to clefer its promulga- 
tion. In the clistribntion of the con~munica- 
tious by topics, stratigraphy received the lion's 
share, rejoicing not only ill tlle leading number 
of contributions, but in the most iil~portant 
paper of the session. Tile age of ice clai~necl 
less attention tllan usual, and the nlrsteries 
of the archaean were nuassayecl. Tlle follow- 
ing summary of the l>roceedings, abancloniug 
the order of sequence of the meeting, gives 
first place to tlie earth's crust as a whole, fol- 
lows with its successive layers from lowest to 
highest, and closes nrith volcanis~ll and miner- 
alogy. Geography made no contribution to 
the lxogramme of the section ; but it furilishecl 
the o11ly paper acceptecl by the association for 
presentation to the general meeting, -a lec-
ture by Capt. E. L. Corthell, on the inter-
oceanic problem, the substance of which has 
alreacly appeared in Xcience. 

Wllen, i n  his celebrated essay, George Darwin de- 
dnced from the tidal retardation of the earth's rota- 
tion the theorem, that the ellipticity of the terrestrial 
fignre has be en diminished througllout geologic time, 
he  omitted to ~nalce certain deductio~is in regard to 
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tlie earths' crust, -dednctions by no nleans plain to 
the physicist who maintains tlie solidity of tlie globe, 
bnt scarcely avoidable by those who conceive of the 
solid crust as thin. Two Americans have independ- 
ently complernented his theory in this respect, and it 
happened that their argmnents were both submitted 
to the association. Professor Alexander Winchell 
prese~lteda paper on the sources of trelrd and crustal 
surplusage in monntain strnctnre; and, to his great 
surprise, mas followed by the reading of a commnni- 
cation from Mr. Willialn 13. Taylor, on a probable 
canse of the shrirrltage of the earth's crust? in which 
his treatment of surplusage was so closely dnplicated 
that a single abstract niay serve for both. Accepting 
the clenlorlstratiorl by Dntton and Fisher of the quan- 
titative insnfficiency of the so-called 'contractio~lal 
hypothesis ' of crust corrugation, and following Uar- 
win in his conclnsioi~ that geologic time has witnessed 
a notable shortening of the eqnatorial diameter, and 
a corresponding lengtl ieni~~gof the polar, these 
gentlemen find in the change of figure a ' snrplnsage' 
and consequent 'shrirrlrage' of the crust. The re- 
adjustment of the crust to the less flattened spheroid 
involved not only a diminution of its area, but the 
institution of a system of shearing and other strains, 
calculated to mrinlile the surface in all parts except 
the polar regions; and to produce, what is actually 
observed, -a max i~ l lun~effect within the zone of the 
equatorial bulge. The remaining half of Professor 
Wincliell's paper, found in the lunar tidal influence 
an independent reason for the prevailing meridional 
trend of corrugations. He saw in the lagging of the 
tide a force tending to slip the tidal crust westward; 
and this would result, during the ages of crust forma- 
tion, in an ingrained meridional strncture, which 
would in turn determine the trend of subsequent 
folds consequent on surplusage. 

Three discoveries of fossils mere announced in 
what has been disputed ground at  the base of tlie 
geologic column. Prof. N. H. Winchell brought from 
the pipestone-cjunrry of Minnesota a contorted trilo- 
bite of the Paratioxides type, and slabs of sandstone 
covered with round phosphatic brachiopods referred 
provisionally to Lingala. From these he inferred the 
pre-Potsclam and post-Huronian age of a great series 
of rocks in JIit~nesota arid TVisconsin, inclnding the 
cnpriferons roclis of Lake Superior. Prof. William 
13. Dwight reported the discovery of a unique Pots- 
dam locality one mile north-west of Vaisar college, 
and ill the Wappinger lirrlestorie belt. Among the 
fossils are Lingula primiforn~is, Lingnla minima, 
Obolella, Conocephalites, arid Dicellocephalns. A 
contribntion was ~ n a d e  to the veteran Taconic ques- 
tion by Prof. Jariles D. Dana, ~vlio exhibited lower 
Silurian fossils talien at  Callaan, N.Y., fro111 the 
'sparry limestone' of Emmons, a member of his 
original Taconic system as first defined by hiln in 
1842. A short discussiorl followed, in wllicll Professor 
James Hall said that the existence of Silurian fossils 
i n  these rocks was ciainled and admitted forty years 
ago; and Prof. N. H. TTTinchell argned tha t  Emmons's 
later use of the title Taconic, in which he applied i t  
to certain rocks in New York, now known to be pre- 

Silurian, entitle the name to a place in stratigraphic 
nomenclature. 

Professor Edward Orton described the gas and oil 
wells of north-western Ohio, dwelling especially on 
their contributiol~ to stratigraphy. The district, as a t  
present lrnown, centres at Findlay, where the first 
success was achieved. The borings start in the water- 
lime and Niagara formations, quite below the 13erea 
grit, the only roclifrom which the geologist wonld have 
ventured a year ago to predict a supply of gas. The 
esploratioil was incited by snperficisl indications, -
the occarrence of gas in springs, snlierficial mells, etc., 
in the vicinity of Pindlny. The flow of gas ranges 
in different wells from 100,000 to 1,200,000 cnbic feet 
per day. The petroleum, which is not afforded in 
great amount, is black, sulpllnrous, and of abont 3SC 
gravity, -a description applying to all oils from lime- 
stones. The descending section, co~npiled fro111 sev- 
eral well records, includes 275' of Niagara limestone, 
2' to 6' of Niaga.ra shale, 30' to 40' of calcareous shale 
(Clinton), 200' of red shale (Medina), 300' to 400' of 
calcareous shale (recognized by its fossils as Hndson 
River), 250' to 275' of brown shale mitli fossils (Utica),  
and 500' of porous magnesia11 limestone identified as 
Trenton. This bears the gas and oil. One matter 
of note is, that  the Hudson River and Utica groups 
of New Yorli, which in soutliern Ohio are called 
' Cincinnati ' because they cannot be separated, are 
here individually recognized. Another is, that the 
Cincinnati arch, as illustrated by the attitnde of 
the Trenton, lies farther west in northern Ohio than 
lias been supposed. I t s  trend is nearly nortli-south. 

The paper which commanded most attention was 
that  of Prof. Henry S. Williams. While no single 
element of his method is novel, his ~ o r l i  must never- 
theless be recognized as a new departure; for none of 
our geologists have heretofore pursued comparative 
stratigrapliy, and the co~llparative study of faunas, in 
so close combination, and in such detail. As the  
importance of the worlt will corniriand for it, in the 
pages of Science, a fuller analysis than the necessary 
limits of this report permit, the present notice will 
be confined to an account of its scope arid rrrethod. 
The area studied comprises the sonthern couilties of 
S e w  yorl<, the adjoining counties of Pennsylvania, 
arid northern Ohio as far as Cleveland. I11 this area, 
numerous sections were studied, extending frorir the  
ter~nination of the Harililton grollp in the Genesee 
shale thro~igh the llgper Devonian, and ternririating 
up~vard with the conglomerate underlying the carbon- 
iferous. The exandnation of the sectio~is extended 
to nlinute stratigraphic details; aricl the fossils from 
each stratum were kept separate, i t  being found that  
in rock series, involving alternatio~rs of beds litliologi- 
cally different, there are usually corresponding alter- 
nations of distinct fannas. A failnre to attend to this 
principle leads lo the mingling of faunas, and conse- 
quent misconception; its recognition malies of each 
fauna an  identifiable unit, which can be traced in its 
geographic distribution, and its successiorial develop- 
ment. I t  appears, for example, that the fauna of the 
black Genesee shale is repeated in every higher black 
shale of the column; and that, in its successive recur- 
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rences, i t  exhibits an  orderly series of modifications 
whicli are parallel in different sections. Though its 
record is discontinuous at  any one locality, tlie life of 
the fauna was continuous so~newhere, its distribution 
a t  every epoch being tleterniined by ever-shifting 
physical conditions. Witliin the field of study are 
seven distinct faunas: A, the middle Devonian, or 
general Hnlnilton, fauna; 13, tlie fauna of thc blaclr 
shales; C, the fauna of the green shales of the Portage 
group; L), the f a ~ u i a  of the brow11 slia!es and sand- 
stones of the Chemung group; E, tlie fauna of tlie 
Panama conglomerate; li: tlie f an~ ia  of the Catskill 
rocks ; G, the fauna of tlie T'l'averlg group. I n  each 
of these, except 3 aiid F, fro111 three to seven varia- 
tions a,re recognized, wllich liave a successional order, 
and are designated ' stages.' I n  presenting his mate- 
rial, Professor Willia~ns defined each stage, and 
assigned i t  a symbol, consisting of a letter and a nnm- 
ber. A chart exhibited tlie local stratigraphic col- 
unins drawn to scale, aiid in their proper geographic 
relations, lithologic distirictioiis being expressed by 
colors, ancl the faunal horizons i~idicated by their 
symbols, -a system of graphic presentation which 
greatly aided the audierlce in comprehending the 
author's numerous indnctions. 

Prof. S. G. TVilliams reported observations on the 
shore of Cayuga Lalte, at  the outlet of Skaneateles 
Lalre, and a t  Oriskang Falls, leading to tlie conclu- 
sion that lower Helderberg rocks, other than those of 
the water-lime group, have a greater westward exten- 
sion in New York than has heretofore been supposed. 
Prof. Jalriea Hall called attention to the uniformity of 
conditioiis indicated by the stratigrapllic series in cen- 
tral New Yorlr, as compared witli the varied history 
deducible from the exposures on the Hudson River; 
arid Prof. J. P. Lesley spoke of the 'infinite variability ' 
of the Orisliany. Pennsylvania contairis a thoussnd 
miles of its outcrop, in whicli its tliiclcness oscillates 
from five linndred feet to nothing at all; and iio two 
sections agree. Mr. A. S. Tiffany gave an account 
of the corniferous group as it is exhibited in Scott 
county, Iowa, and in Roclt-Island, Ill.; and also of 

. 	 a yellow saiidstone at  Uurlirigtorl, Io., wllicli lie re- 
fers, wit11 doirbt, to the Chemnng. Froin the first 
he  reported 246 species of fossils, and from the second 
84 species. 

Tlie problem of the origin of the paleozoic sedi- 
ments of Pennsylvania was discussed by Prof. E. W. 
Claypole. Postulating that  the nlaterial carne from 
a belt of Archaean roclrs now exposed- or lcnomn 
to underlie later formations -in south-eastern Penn- 
sylvania, and adjacent portions of New Jersey and 
Naryland, he based a coniputation on the area ancl 
known thickness of the sediments, and the area of 
the ass~uned district of qerivation; and reached the 
conclusion that the drchaean district had suffered a 
denudation of several vertical miles. Then, restrict- 
ing attention to the conglonierates of tlie paleozoic 
area, he showed, that, on a moderate estimate, 36,000 
square miles of sediment contain an  average of thirty 
feet of vitreous, milky quartz, ill the form of pebbles. 
I n  the rounding of these by attrition, a still greater 
qua~lti ty of quartz was disposed of; so that  a truly 

immense amonnt must have existed in  the district of 
denudation. The visible Arcllaean outcrops contain 
only a small amonnt of such q ~ ~ a r t z ,  and that  is alrnost 
confined to a narrow belt of Hnronian roclrs in 
Perrnsylaxlia. I t  is probable, therefore, that the Hu-  
roriiari mas better represented in the eroded mass of 
Arcllaean than it is in tlie surviving outcrops. 

Prof. Lewis E. IIicBs described the structure mid 
relation of the Dalrota group in Sebraslia, main-
taining tliat the actual eastern shore of tlie L)al;ota 
Sea is there recorded. The formation rests or1 an  
eroded surface of subcarboniferous lin~estone, the 
valleys of wllicli were occupied by bays arid gulfs of 
the L)al;ota Sea. I t  is liotewortlly tliat the lines of 
post-carboniferous drainage mere identical with tlle 
inaiii line$ of ~rlodern drainage, though the streams 
flowed i11 the opposite direction. I t  thus happens, 
that, despite the westerly dip, tlie eastern bonndary 
of the 1)aIiota lias its salients in the east-sloping val- 
leys of the existing topogrnpliy. The average thiclr- 
ness of tlie formation is 400 feet: its average dip is 
six feet to the mile in the direction X. TO0 TT. I t  
is not entirely, uor even predominantly, cornposed 
of sandstone,but contains a large amouut of shale, 
with fire-clays, ancl, near the top, some lignite. 

Tlie first con~manicstion on t,he drift was the open- 
ing paper of the sesaiori, ancl introduced to the atten- 
tion of the section the features of the local geology. 
As tlie plienornena Prof. A. Wincliell described have 
long since passed into geologic literature, they need 
not be recited here; but he touched 011 a local eco- 
ilomic subject wliich is well worthy of promulgation. 
Citizens of Ann Arbor have culled from tlie fields the  
larger crystalline ermtics; and, brealting thein iiito 
suitable shape, have built of them their finest edifices, 
public and private. Tlie stones exhibit a variety arid 
individuality whicli no quarry can rival: but tlie pre- 
vailing flesh-tints and grays blelitl liarmoniously, 
arid the effect is peculiarly agreeable to the eye. 
Prof. A. I-I. \TTortlicn described the quaternary de- 
posits of ccritral and soutliern Illinois, taking for his 
text the sections affordeci by nulriber of coal-shafts 
traversing the superficial deposits. Tlie bed-rock 
surface is cliversiiied by valleys very mucli as is the 
drift-surface above, but witli a different drainage 
syste~n. The drift-section is, therefore, variable in 
tl~icltness, hut the sequellce of its nlenibers is ap-
proxirrlately uniform. At bottom is a stratified clay, 
in part gravelly; and, as judged by its composition, 
this is derived from the waste or decay of the bed- 
roclrof the imnletliate vicinity. Tlieli conies a forest- 
bed-riot a universal fertture, but so widely spread 
as to rerider the well-water of large districts unfit for 
use. Over this lies a blue and yellow gravelly clay, 
with glaciated bowlders ranging up to two feet in 
diameter; then a few feet of loess, and finally a t,hill 
bed of fine clay. Tliese deposits do riot point to gla- 
cial ice alorte as an  agent. They indicate water also, 
and the lowest member is either sedir~le~itary or allu- 
vial. Prof. Jolin C. Brailner gave an account of the  
glaciation of the Lacliawitritla valley, where the same 
rock-wrfaces bear striae in systems diverging fro111 
20° to 40,O and in one instance even 120°. These are 
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explained by the consideration, that, when the great 
ice ~ h e e t  mas most extended, its local depth was great 
as compared to the height of the m0111itai11 ridges, 
arid it traversed them oblic~nely mitli little or no cle-
flection; but, as its extent and depth diminiihed, i t  
yielded more and more to the control of tile topog- 
raphy. Prof. E. SV. Claypole pointed out, that, 
granting this explanation, a strong argnnient was 
afforded against the theory that ice is a great aqent 
of erosion. If the erosion of the later epoch was too 
feeble to efface the scratclies left by the ear lie^, we 
cannot reaior~ably regard tlie earlier erosion as great. 
Mr. Williani AScAdanis, who last year exliib~ted 
hones from the loess at  illton, Ill., annoniiced 
further disco1 eries of the same nntnre, and described 
tlie superficial deposits of the region. 'l'l~e list of 
species now includes mastodon, ox, deer, megalonyx, 
beaver of several species, gopher, ground-hog, bear, 
a ~ ~ dan animal allied to the wolf. 

A phase of post-glacial geology was treated by Mr. 
6. K. Gilbert, who has recently traced an old shore- 
line of Lake Ontario half way about its basin. From 
IIamilton, Can., to Sodus, N.Y., it runs parallel to 
tlie niodern shore. I t  tlien t~ l rns  southmard, and 
deviously outlines a great bay, s t ~ ~ d d e d  mith islancis, 
ml~ichoccupied tlie basin of the Oswego River arid its 
branches from Lvons to Rorne. and sent a narrom arm 
to Cayuga Lake. East of Lake Ontario it is once inore 
parallel to the modern shore. The outlet was tlien 
at  Rome, and the discharge flowed down the Nohan B 
valley. The  plane of the old water-surface is no 
longer horizontal, but inclines solltliwaid, with an av- 
erage slope of about four feet to the m ~ l e ,  and west- 
ward more gently. At Adarns Centre, in Jefferson 
county, it is 030' above tide; on the north shore of 
Oneida Lake, 480'; along the Erie canal south of 
the lalie, 450'; near Rochester, 423'; a t  Hamilton, 
330'. I t  passes beneath tlie water of Cayuga Lalie 
near its north end. Subsequent to the epocli of this 
shore-line, the water-surface of Lake Ontario was 
depressed below its present, as is shown by many of 
its bays, which occupy valleys wronght by post-gla- 
cia1 stream erosion. Xr.  Gilbert's working hypothe- 
sis is, tha t  the shore-mark associated mith tlie ltonle 
outlet records an  epoch in n hich the retreating ice- 
sheet still occupied the St. Lawrence valley. Tile 
northern side of the basin was then relatively de- 
pressed; and when the water finally escaped past the 
ice a t  the north-east margin of the basin, its sur-
face rapidly fell to a pos~tion below the present shore. 
The existing system of levels has been effected by 
subsequent crust movements. 

A paper by Prof. Fredericli D. Chester, on the gab- 
bros and amphiholitcs of Delaware, was read by title, 
and will be published in the proceedings. Prof. A. 
R. Crandall gave an account of some small volcanic 
dikes, recently discovercxl i n  Elliot county, Ken-
tncky. Tile surrounding strata lie nearly level, and 
the locality is about niiiety miles north-west of the 
nearest Appalachian dislocation. The dilies do not 

observed on the SVliite River in Xebmslia a dike 
~vliich resei~ibles these, ill that it is associated with no 
disturbance of the sedimentary roclis. 

A h .  George F. Iiunz briefly described a new mass 
of meteoric iron froill Carlesto~vn, SV.Va., and read 
a series of notes on ininerals from new localities, or 
otliermise interesting. Among then1 mere native an- 
tirrlony from Prince TVilliam, N. 13. ; tourmaline from 
Iturnford, Me. ; n psettdomorph of felspar after leu- 
cite ( ? )  from Magnet Cove, Ark.; a curious form of 
beryl from Aubnrri, Me.; a capped garnet from Ray- 
rnoiid in the same state; and a tarquoise frorii New 
Nexico, artificially stained to proclnce a favorite blne 
shade. I Ie  described, also, a collectiorl of rough dia- 
monds, temporarily in the possession of Messrs. Tif- 
fany & Go., bringing oat especially the fact, that  the 
convex carves of some rough diamonds are not refer- 
able to attrition, since only the dianiond can wear 
the dian~ond, hut are made up of crystalline facets. 
A paper by Dr. T. Sterry Hunt,  on tlie apatite de- 
posits of tlie Lanrentian roclrs, was read by abstract. 

E D UCA TIONA L 111USE UJIS OF VERTZ-
BRA 11ES.I 

Fnoar ~ ~ l i a t  present constitu- is linown of man's 
tion and environment, and from w l ~ a t  is co~nmonly 
believed respecting his fnture form, condition, and 
associates, i t  seems to follow that all Binds and de- 
grees of zoological instruction, whether anatomical, 
histological, physiological, pathological, psychologi- 
cal, or religious, should be based upon some Iinowl- 
edge of vertebrated animals. As aiding to make this 
Irnowledge real and lasting, every educational insti- 
tution, of whatever grade, shonld have a vertebrate 
i n u s e ~ ~ m .  

Fronl rliany vertebrate collections the average vis- 
itor carries away, besides the sense of fatigue, certain 
impressions which are inadequate or erroneous, or, if 
correct, ancomplinlentnry. 

The following plans and methods are followed in 
a preliminary re-arrangement of the vertebrate col- 
lections at  Cornell nniversity: The exhibition-cases 
should contain 0111~~ specimens which can instruct or 
interest the visitor. Not only should facts be dis-
played, bnt fandamental principles shonld be illus- 
trated. There should not only be special series of 
embryos, brains, hearts, etc., bnt such preparations 
slionld be associated, to a certain extent, ~vitll the ani- 
mals to n llicll they belong. Preparations illustrating 
important facts shoald retain so mnch of the entire 
animal as may facilitate recognition and association; 
when this is inconvenient, the preparation may be 
accompanied by a figure of the ani~nal.  TJ7heii the  
relative rank of several forms is nell  determined, 
tlie lover or Inore generalized should be placed be-
low or at tlie left, and the higher or more specialized 

impress their form on the topography, but have 1 Abstract of an address d ~ l i v w e d  before tile sectioti of biology 
of t11e A11ieric8n ashociation fur the advnncerne~it of  science, a t  yielded to decay along with tile enclosiIlg carboliifer- A n n  Arbor,  Aug. a,by  Dr. BcRT of Corliell uni- G .  J T r 1 ~ ~ l . : ~  

ons strata. Prof. L. E. Hiclrs rernarlied that he had versity, ice-president of the section. 


