
SCIENCE. 

pied hy the older Miocene, is usurped by a lonq synclinal valley, 
which is overwhelmed hy deep sands. Upon the maps this syn- 
cline is eas~ ly  followed by Sandy Creek and the upper haters of 
Shosl River. From the bend of the latter the syncline crowes to 
the Yellow River anrl takes the whole valley of Black-water north 
of Otaheite. 

The great roll, or anticline, forrning the southern and western 
limits of this syncline, may be easily followed westward from 
Alum Rluff, by Abes Spring -crossing Choctawhatchee at  Knox 
ITill-and forms the high ridge opon which Defuniak is located. 
I t  is cut; through by Shoal River at the high bills or bluffs hetween 
the Wise Bridge and Christmas Bluff, and by Yellow River at  
Hickman Bluff, above the railroad, and subsiding below the bame 
southward to Daw's Bluff and northward to Oak Grove, whence 
fifteen or twenty miles of the rlver is in the trough of the syn- 
cline, the very region where the older Miocene should be found, 
if continued west of Econfina River. 

Wrllton County, West Florida, is traversed by some consider- 
able streams, which hare removed in places the superficial 
Orange Saznds, ant1 cut deep into fossiliferous beds, on Yellow 
River, Shoal River (lower part), Alaqua, and Blairs Creek or 
Euchee. 

Christmas Rluff -an almost inaccessible locality in the vicinity 
of T~ylor 's  Mill, to the north of J I o s ~ y  Head, is perhaps the best 
for the amount o f  the exposure -there being sixty feet from the 
water to the Orange Sand of the ridge a,bove- twenty feet of 
the top being calcareous and full of the finest shells. The lower 
forty feet of the bluff seem to he without fossils, a t  least none 
were discovered at  the brief visit of 1889. The compact sands of 
this lower part of the bluK strongly resembled thoseat the base of 
Silas Blutf on Conecull River, and still more the sands at  the heacl 
of Ten-mile Creek, and on Econfina in ('alhoun County, Fla. In 
the laqt,, however, were impressions of fossils, which connected it 
with the Chattalioochee Formation. 

At no one of tlie many localities exposing fossils could all the 
phases of these formations be seen. d l u n ~Bluff comes the nearest 
to this requirenlent: yet it  is brst to study thrrn tvl~ere more 
widely yartrd and where each may have scope tor a grander dis- 
play -

Such typical localities may be fn~md on the two neighL~oring 
creeks, Alaqua and Euchee, south of anil very near to Defun~ak 
Springs. 

The phaseseen near Euchee Ana consists of a sandy ferruginous 
clay, calcareous in spots, having innumerable shells and casts of 
the small Mactra congests, mixed with or finished off a t  the top 
with a good deal of bilicified wood and lignitic matter. This is 
the counterpart of the topmost layers at  Alum Bluff and of the 
lowest bluff a t  Abes Spring on Chipola. 

The Alaqua phase. on the other hand, has the larger sl~elle -
Conchs Cardiuvns, Areas. P,ctzmculus, etc., in  good varietj. arc1 
a fine state of preservation. This is the formation of the upper 
bluffs a t  hbes Spring. In fact,, Chipola River affords the finest 
opportunity for the study of all the phases of the Miocene wit11 
exception perhaps of the Wakulla rocks. There is a t  the Abe 
Spring lowest bluff m ~ r e ~ t h a n  of100 feet longitudinally the 

Euchee phase, abore that more than a mile of the Alaq~ia phase, 


with r a ~ t s  of the same Alaqua fossils. The clay and wood and 
lignitic 111atter of the upper part of this waqh-out bluff seem iden- 
tical with Coal Rluff, six miles to the south-wrst. No fossils ar-e 
found a t  the Silas Bluff, though so near; and there is no reason 
to doubt that the lower strata of Silas are identical with the out- 
crop at  Dixon's Chalk Hill, six miles further north, and 100 feet 
higher hypsometrically,-- that is the same as the older underlying 
Grant3 Gulf quartzitic clays ant1 rocks,- neither should it be 
doubted that these are equ~valent to the calcareous clays of the 
Chattahoocl.rec formation - i n  time. That these in p~ecise mode 
and Form did not pass this far west is in  perfect harmony and 
accord with tho geological history of the region. 

111. I n  time of the older Miocene, all of Florida above water 
was a n  archipelago of small Eocene islands. located where now 
are the counties Suwanee, Fayette, Columbia, Alachua, Levy, 
Marion, Hernando, Citeus, Pasco, and Sumter,- or rather parts 
of them, -and there were probably a comparatively deep strait, 
and strong: current between them and the Eocene rocks of the 
same age in Georgia. Dr. Dall has shown by the fossils that this 
cLlnnnel of the older Nio-ens period was a vvarm-water sea. 

In this warm-water channel was laid the Walrulla roclss of the  
county of that name, of JeB+rson, of Leon, and of Jaclrson, 
underlying the Chatt,ahoochee bed?. 

Now observe upon a map horn the Eocene of Jackson and 
I-Iolmes extends southward to Orange Ilill in  Washington 
County, which rises boldly above tihe waters of the low country 
a height oE some 200 feet. In  Jliocrne t,ime this must have been 
a notable promontorv, jutting out into the shallow seas. I t  is 
not probable that the warm currents of the great bight of 
Georgia, either a t  ebb or flow, had much force to the westward 
of Orange Cape, and the cold waters of the Mississippi embay- 
m a t ,  as reasoned by the same authority, reinforced by the 
rivers of Alabama, creeping along through estuaries, were very 
unfavorable to molluscan life. For which reasons, when by 
position and continuity, the rocks of Wakulla and of Chattahoo- 
cbee shall have been traced westward of Orange Hill, it is not to 
be expected the fossils of Weelazcmee and of the Red-beds will be 
found therein. 

Thrre remain now only two other formations, not collatedand. 
accounted for -the Pascagoula clays and the Euchee phase of 
the younger Miocene. 

So ta.r as known, the Euchee stops abruptly a t  Daw's Bluff 
helcw hfllligen. Tlris part of Santa Rosa County is dppressed, 
w h e t h ~ r  bv subsidence or by denudation does not as > et a ypear. 
Bv pwition it might be assumed that the E ~ ~ c h e e  is to  the east 
the equivalent of the Pascagoula of the west. But the fossils 
are not the same; neither is ~t probable that the circurr~stances 
of genesis were the same in both. Proximity to the Great River 
rendered tlie laying down of every phase of the Grand Gulf 
unique on this continent. 

Both the Pascagoula an6 the Euchee were estuary so far as  
they agree, and it  is possible the small Muctras to tlie east w e r e  
the representatives of the still less marine Guatliodons of the 
west. It is sard the l iv~ng  Gr~uthodon cyrenozdes of our coast is 
not a t  present found edst of hLnb11e Bay, but the writer has lound 
the u in K~trhen-rn~ddens on Uhoctawliatchee Bay, in the waters 

culminating in a 60-foot bluff at the Darling hllde, and ahove of which they and the oys tc~s  are now both s a ~ d  to be wanting. 
that for eight mil?s are the lied Ortholax beds, arlcl grav allied I f  not exactly eq~livalent, both these stand in the several regions 
calcareous sands up to "Look and Trimblew shoals of the tno1.r to uvhich they belor~g as the youngest known tormation* of this 
indurated Ohattal~ooclre~ Miocene group. form. 


The Alaqua phade the writer learned from Mr. N. H. D s r t ~ : ~ ,  

whom he met in FLor~da won after the discovery, t r ,  regarc1 as  
equ~valentto his Chesapeake. The more complete stitdies of Dr. 
W. H. Dall, it appears, led him later to the same conolosiun. 

The younger Miocene, of the Alaqua type at  least, is perfectlv 
and largely developed on the bluffs of Yellow River, from the 
Alabama line to hfilligen in Florida, the most northern of these 
beds being the low shell landing at  Oak Grove, six miles south of 
the line. 

Twenty miles north-west of Oak Grove, and across the tlecp 
sands of the synclinal valley of Black Water, the great antiulinal 
roll reaches Conecuh River. A t  Roberts, on the head of Silas 
Creek, the bluff washed out by the waste-wag of the u1111 is fillet1 

T H E  SCIENTIFIC ASPECT OF THE UNIVERSlTY SETTLE- 

MENT RIOVEMENT. 

BY FREDERIC A. C. PERRIXE, D.SC., BOSTON, MASS 

OF the social work in our great cities by philanthropists and 
churchinen, there is undoubtedly a ronsidrrable proportion unfor- 
tunately carried on in such a casual rnanner as to afford only 
pain to one trained in habits of scientific investigation and scien- 
titic caution in action. Nany charitabij-aimed movements have 
been proven to be the greatest prartical failures and, in spite of 
the Irigh-minded intr.nlior~x of their progenitor*, stand con-
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demned at  that highest of courts which demands fruits for judg 
rnent. 

I t  must, therefore. be a relief to the minds of those having a 
knowledge of the need for social effort and at  tlre same tirne a 
concept~onof the value of true scientific methods in such effort 
to know that there is a t  present being developed a movement 
having for its principle aim the general solution of the problems 
attacked in the light of aacientific study of the ronrlitions and the 
eletnents a-tually involved in the various problcn~s as presented 
in the lives of our municiual communities. 

This movement to which we refer, the University Settlement 
effort, came originally from Oxford and was the practical sug- 
gestion of Arnold Toynbee, for whom the great settlement of 
L3ndon has been named and from whom came the inspiration of 
the workers in this and other countries. 

To solve the problem of heat and light or electricity while 
being shut out f r o u ~  a possible knowledge of the fack involved or 
a passibility of e::perirnentiog with those forces we would to day 
consider to be the I~eight of int~l lectual  absurdity and worthy 
only of the a priori philosophers of the Middle Ages, whose opin- 
ions are of value only a. curiosities. 
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sonal relations of the alorkers in such fields must yield to their 
min l j  the true method3 of :~ttacking and solving the problems 
which perhaps only first in these studies have been presented and 
enable them to point out to individual workers as well as to 
municipalities the directions of sure progress 

Not by any nieans the least productive effort of the settlement 
is this unification of the direction of the efforts which various 
social workers have been making towards a greater advance in 
economic progress and the bringing of the various classes of the 
community into haru~ony jvith each otl~er. 

There is no one that will doubt that a common humanity actu- 
ates us all, h u t  it is at the same tirne impossible to say that there 
i.; a cempreheniion of this fact in tlie nlinds of the individuals 
belonging to the several classes. 

While our origin and e~sen t ia l  characteristics may be identical, 
it is nevertheless true that the variations in tlie external condi- 
tions have so far led 11s to apparent hostility that the fact that 
there is a common point of interest bas beconie alnrost com-
pletely extinguished. 

Here lies the dangerous element in the growing movement 
towards the usurpation of the rights of the individual by the 

Or once having exactly ascertained the existence and t l ~ e l a x ~ s  comniunity, for on both sides there always remains a fear of op- 
of ~~tlgsical phenomena and not to attempt to make ase of our 
knowledge for the practical advancement of life upon the globe 
and for progress in the arts we are bound to regard as lack of 
enterprise and the spirit of ultimate scientific progress. 

Bot in the so called '. Social Sciences" and their application we 
a re  only gradually adopting the inductive ulethod for gaining 
knowledge and have been devoting more time to the attempted 
ultimate solution of funrlamental problerns on insufficient pre- 
mises thwn to the practical application of such knowledge as we 
hlv. already gained and the actual face to face study of the con- 
ditions for the discovery of future data. 

With the sense of this lack of scientific method in the stucl.~ of 
our social questions and tlie feeling of urgency in the necessity 
for the application of such truths as we ha,ve already obtained, 
the men and womrn of the University Settlements have es-
bablished, in several of our greac cities, houses, to be centres for 
work. set clown in the midst of the conditions which are to be 
investigated and acted upon. 

While Inany of the people who have taken up thid work are 
undoubtedly so directed from their af i l ia t~on with the Church 
and its effort3 fur regeneration, the methods used are essentially 
foreign to what has been known as "Church work, " and their 
aim is very far from being along tlre lines of attacking the prob- 

* lemq which are purely physical frorn the spiritual standpoint. 
But striking out along the grand lines of the early development 
of altruism from egolsin though the fellow feeling for those with 
mhorn we arein personal contact, they hare adopted the idea of the 
self-help of a nei~hborhood a3 their governing principle. With 
this moving principle in view the Un~versily Settlement move- 
ment is easily understood. 

Primarily it is. by bringing to the view of what has been called 
the submerged tenth " the lives of those successful in the battle 
for contentment in life through higher ideals and greater educa- 
tion, to create a feeling of dissatisfaction with surround~ngs not 
tyrjifgin? those ideals and to open to their n~itids the pussibility 
of progress through advancement in knowledge anti the attitude 
of mind which I S  not content with tile crrature means of exist- 
ence, and, as neighbors, to help all such as have already gained a 
desire to become more worthy citizens, nlen and u-omen. As a 
means for such influence the work of the settlement in visiting, 
c lubs ,  cla,sses, ari~l all kindly actions is instituted. 

For tb:)se Reyonti the possibility of these influence, and even 
b~yonrl ttre effect of any efforts made for social regeneration, the 
s i~ua t ionin the midat of such cltisses offers a possibiilty for the 
study of' thr~conditions and the internal life and moveo~entof the 
.subjects to be acted upon. Stndies have begun in the collection of 
facts and phenomena which gradually but only gradually develop 
the laws of social dynamics and social statics which have been 
so often approached frorn the theoretical but so seldorrr from tlre 
atandpaint of i n d ~ ~ c t i o n  and experiment. 
ili the facts are discovered and these 1arb.s developed the per-

pression ancl of usarpation of power by the other. To counteract 
such a dangerous principle, in either its idea or its application, it  
has become more and more necesGary that our heterogeneous 
coinmunities shoulcl come to a knowledge of their essentially 
llotnogeneouscharacter, a knowledge which must rest upon firmer 
follndations than the mere intellectual conception of a truth and 
be guarded in a truqt asross the social barriers, only to be gained 
by a mar? intimate knowledge of each other's characteristics as 
well as each other's conditions of life. 

By tlie stutlies we are describing the knowledge necessary is 
grad~lally being obtained, and the trust accorded by both sides to 
these students renders possible an actual contact from one side 
to the other and brings about a trust in the hearts and charac- 
teristics of men separated by the wide gulfs of circumstance. 
Studies such as tlieseare developing, too, the manner of education 
needed for the most rapid al-lvancement of the community, set- 
tli.ng many disputed questions of the bearings on the lives of the 
people of manual training, day-nurseries, rnodel tenements, boys' 
clubs, and other similar efforts which have been made from above 
downward, based on theories fonnded too often on insufficient 
Icnowledge of the facts involved and carried along with too little 
regard for the actual results attained. 

We I I I ~ ~ ,  a fruit of in consequence, expect from this n~ovement 
knowledge gained of rocial conditions and the results of socio-
logical experirilents which, while being of the character of the 
avcertainment of scientific facts obtained through a srientific 
method of investigation, yet carries with it practical results in 
the advancement of the life of the co~nrnunitg toward a more 
rational titness to the environment ancl a healthy improvement in 
ttic material conditions and culture of great masses of the com- 
t~tunity. 

A NEW VISUAL IL%USION. 

BY EDMUND C. S A N F O R D ,  CLARK UNIVERSITY, WORCESTER, MASS. 

THEfollowing illusion is, so far as I know, new and seems of 
sufficient interest t o  put on record. A short-pointed star of w111te 
card-board, or even a ?quare, is placed on the spindle of a rotation 
color-mixer and set in rapid rotation. The resulting appearance 
is a white central circle surrounded by a transparent ring-most 
transparent a1 the outer edge, least transparent towaid the centre. 
If now a piece of blaclc card-board of a length somewhat greater 
than the diameter of ttre star from point to point be brought he- 
hind it while in rotation, the advance of the edge of the card can 
be followed, not only behind the transparent ling, but also behind 
the opaque central circle. I t  is most noticeable just within the 
circurllference of the central circle, andis  most marked when the 
black card is kept in motion. When the card remain? stationary, 
the illusion weakens; and for perfectly stationary objects, like 
the parts of t l ~ e  rotation apparatus itself, it fails altogether. The 
portion of the central circle, through which the card seems Lo be 


