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7T7ar. TIIELEASIC.columiis of the public press ? 
Madiaoi~,Ti-la., Uay 24. 

The claims of political science. 
Is there any valirl reason why political scieuce should 

iiot take its natural place arnong the sciences? That 
i t  hns no such place is evident horn the fact that it is 
alniost ~vholly excluded from all the scientihc jour- 
nals that profess to be devoted to all the  sciences. 
How niany articles on political science have ever ap- 
peared in the American ioz~rnnl of science, in Suture.  
in Scie?zce? Can any other science be named of mhicl; 
the same can be said? I t  seems to be assunled that 
all that is e~ -e r  said about national affairs must neces- 
sarily be of a partisari character, and be said, not for 
the sake of truth, but to serve some political party or 
private interest. Yet any one who lias any faith in 
humanity mast adillit that a large arnount of disinter- 
ested political work is being done. Those T T ~ Odeny 
this for the present will generally arlrnit it for the 
past, and the present is always beco~ning the past. 
But, even if this were not the case, i t  wonld still be 
true t>liat scientific politics is theoretically possible. 

Most scielices are more or less pr8cticnl; i.e., they 
furnish the principles ~vl i ic l~  arts.nnderlie the osefi~l 
E'rorii pure science to pure art there are always three 
somewhat distinct stcps. The first is the cliscoaer?l of 
scieiitific principles; tlie second is tlie inae?ztioiz of the 
~nel-lloilsof applying tliese princi~les;  and tlie third 
is tile actual np]~licntion of the ljl~incil~les. The first 
tmo or the last two of these 
steps niay sometimes be so inti- 
mately bleudeil as itto r e ~ ~ i l e r  
difficult to detect the line of tle- 
narca at ion between t,hcni: but 

tlleoretically the three stelis are 
almays present. 

If ,  therefore, there is a politi- 
cal science, t,llis nlust also be 
true of it. TTTe mill assume that  
there is such a science; that the 
operatiolis of a state colistitute a 
departmelit of natural phenoni- 
e m ,  which, like other natural 
phenomena, take place accord- 
ing to uniform Iaws. The pure 
science, then, consists in tho dis- 
covery of these laws. Tlie in- 
termediate, or inventive, stage 
elr~braces the clevisiiig of meth- 
otls for col~trolling the pl~cnoni- 
ens  soas to cause them to follow 
advantageous channels, just as mater, ~vind, and elec- 
tricity are controlled. The third stage is simply tlie 
carrying-out of tlre rnetliocls thus devised. 

Political science is orrc of the cases in which, in its 
present state a t  least, the first and seconii steps are 
very mucll blended. Thev are both ernbraced in 
legislation, wliich includes both cliscovery and in-
vention. Yet the pure iiir~estigator is not entirely 
waliting; and the ideal g?oliticirc?z or stxtesriian vould 
correctly represent the first st:rge, or pure political 
science. l'lie executive branch of governlilent fairly 
coincides with the third, or pure art, stage. Tlie jn- 
diciary is p~.operly legislative or inventive; but, ill 
fact, it often perforlns euecut i~e  or technologic func- 
tions. 

I t  mill probably be replied, that, the moment a sci- 
entific iiian should attempt to discuss cnrreiit political 
issnes, he would lose his scientific attitude and spirit. 
Were he  to  do sot he  would certainly forfeit the re- 
spect arid confidence of scientificmen; but this mould 
be contrary to our hypothesis that the discussion be 
scientific. LESTEIZF. TVARD. 

Some Indiana glaciology. 

In  Science, Xo. 22, I gave some account of certain 
glacial scratches in Alontgornery county which showed 
a trend approximately at riglit angles to the direction 
of the first, or at least a former glacier. Since that 
date I have rnade a more thorough study of the region 
with much better instru~nents, and the results are 
worth recording. I n  the short note referred to, it 
is stated tliat Sugar Creeli, a large eastern tributary 
of the Tvabash, 118,s a general south-westerly course 
through the county, about parallel with. tliat of the 
TTTabash, twenty or thirty niiles to the north. I n  the 
bed of this stream there are glacial scratches, indi- 
catir~ga movement parallel \Tit11 its course, referred 
to the first or I ~ a k e  Erie glacier, whose course across 
the state, up  tlie Naumee arid do~v11 the \J7,zbash, lias 
be,eii plainly slio~vii. I n  the north-eastern part of t,he 
county, near the junction of Sagar a ~ i d  Idye creelts, 
the former s t rea~n runs along a ledge of snbcarbonifer- 
ous sandstone, ~vhich  forms its riortlierli bank. This 

ledge is from tliree to five feet above average x t t e r -  
level, has no representation on the southern b:~iili, 
and is exposed for perhaps a mile. Upon uncoveri~rg 
its surface, it is founcl to be planed as smootli as a 
door, and deeply aricl closely grooved with glacial 
scratches, which trend directly across the stream and 
tlie course of the old glacier. The salidstone is, for 
the most part, fine-grained; but in some places it cori- 
tains numerous small geodes, which beautifully indi- 
cate the direction of flo~v, each having a struck side 
to tlie north, and a protected sandstone ridge to tlie 
south. On top of the ~)latforl i~ there lies a typical 
niorninc. \vliose treilcl. being abont at  right angles to 
tlie scr~~tclics,  A sec-indicates a terminal moraine. 
tion shon-ed :he fo l lowi~~g resnlls: stiff blue clay, x i t h  
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scratched pebbles and small bowlders, six to eleven 
feet; fine sand and gravel to the top of a terrace, 
five feet; height of moraine above terrace, forty 
feet. The terrace platform spoken of is about eight 
hundred feet wide. (The accompanying sketch in- 
dicates these features, as seen from the creek.) At  
three stations along the ledge, a large area of the 
platform was uncovered for the purpose of measur-
ing the angle of direction over as long lines of stria- 
tion as possible. Repeated observations, corrected 
for magnetic variation, gave the following result: at 
the eastern station the direction of the scratches was 
N. 27O 50' W. ; a little over half a mile west, they were 
N. 23O 50' W. ; about an eighth of a mile farther west, 
N. 22O 30'W. These differences were very unexpected, 
and hence great care was taken to obtain them accu- 
rately. Such angles would indicate a focal point only 
a few miles to the north-west. In looking over the 
topography of northern Indiana, it is a remarkable 
fact. that a ridee of limestone extends across the 
state, running 5 t h  the Wabash valley in its eastern 
section, but striking more westerly in the western 
part of the state, leaving the Wabash to the south. 
North of this east and west ridge is a region of 
marshes and deep sand-deposits, extending to the 
northern boundary: south of it are more drift-depos- 
its, but not so deep. I t  seems very probable that a 
former extension of Lake Michigan found its south- 
ern boundary in the neighborhood of this ridge. As 
the converging lines of our glacial platform seemed 
to find their centre in the neighborhood of this ridge, 
it seemed to suggest some relation between them. 
The first overwhelming flow was parallel with the 
ridge, and so we find the lower scratches in the Wa- 
bash and in Sugar Creek. But afterwards, in the re- 
treat of the great glacier, there seem to have beell 
some local centres along this ridge, which sent out 
small fan-shaped glaciers with rapidly diverging lines. 
No other explanation seems to satisfy the angles ob- 
tained in this case. Virtually nothing has beell done 
in this state i11 the way of collecting the facts of the 
drift; and there is every indication thait our relation 
to the Great Lakes and the peninsula of Michigan, 
besides the internal features already indicated, pre- 
sent some very interesting and important problems. 
The legislature of a great educational state canuot 
yet be induced to appropriate a dollar for any survey 
which does not deal with the location and thickness 
of coal-seams and limestone-beds. 

JOHNM. COULTER. 
Wabash college, Crawfordsville, Ind. 

Osteology of Micropterus salmoides. 
I was very sorry to find from reading Mr. McMur- 

rich's letter ilk Science, No. 69, that its author had de- 
rived nothing but the most erroneous ideas from my 
description of a pair of free ribs at the base of the 
occiput of Micropterus (Science, No, 65). 

As Mr. McMurrich remarks, it was unfortunate that 
he was not able to dissect a specimen of the black 
bass, for the very good reason -which applies more 
particularly to anatomy -that one should certainly 
examine, in any case, structures under considera-
tion, before publishing about them, and advancing 
suggestions as to what they may possibly be. Even 
where an author specifies that he has riot seen the 
thing whereof he writes, people are often misled. On 
the other hand, I was glad to see the interest these 
structures awakened, and will look forward with no 
little pleasure to Mr. McMurrich's observations upon 
them, after he has had an opportunity to make a 
thorough examination. 

As an anatomical description is made far clearer 

when accompanied by a drawing of tlie parts dis-
cussed, I determined, upon seeing Mr. McMurrich's 
letter, to follo~v that rule in the present instance, in 
my reply to it. To this end, I selected from my pri- 
vate collection a very fine cranium of Micropterus, 
with a pair of well-developed ribs attached to it. 
Prom this specimen I made the draxing that illus- 
trates this letter. 

Left lateral view of cranium of Micropterns salmoides, showing 
a pair of ribs at the occiput (from nature, half size, linear). 
Seth, supra-ethmoid; Fr, frontal ; Sq, squamosal; Pa,  pala:
tine (not well in sight); Ep 0 ,  epiotic; SO, super-occ~pltal,
Pt 0 ,  pterotic; Ocr, occipital ribs; og, foramen for vagus; 
EO, ex-occipital; BO,baai-occipital; Op 0, opiathotic; Pr 0, 
pro-otlc; Ptf, post-frontal; As ,  ali-sphenoid; Bs, basi-
sphenoid; Pr 5,para-sphenoid; Prf ,  pre-frontal; Vo,vomer. 

From this it is very evident that these ribs are not 
' portions or rudiments of the supraclaviculae,' but 
really have all the characteristics of the ribs upon 
the atlas and axis. I have never found epipleural a p  
pendages attached to them, as I believe may occur on 
the first two ribs of the column. Dr. Sagemehl, in 
his valuable paper on the cranium of Amia (Mor- 
phologisches jahrbuch, ix.), is very explicit in what he 
says about the co-ossification of the three vertebrae 
with the basi-occipital of this ganoid; and if this 
author had been aware of such a state of affairs as I 
here tigure, in any of the Teleostei, he certainly would 
have brought it forward in connection with the dis- 
cussion of that subject. They are two very signifi- 
cant facts, that these ribs in Micropterus articulate 
bqond the vagus foramen, and that they are appar- 
ently constant. I have since fonnd similar structures 
in a specimen of Orcynus thynnus, and rather sus- 
pect it in the Scombridae, though the specimens at 
my command, illustrating this latter group, were so 
poorly prepared, I could not satisfy myself in regard 
to them. I t  will be of great interest and impor-
tance to examine, in this particular, forms more or 
less nearly related to Micropterus, and the young of 
all, at various stages. Of their nature, I think it may 
be said without doubt, that they are a pair of true 
ribs, agreeing in all important particulars with the 
abdominal ribs, as seen in the pairs on the atlas and 
axis; that they belong to the same series, and artic- 
ulate with the occiput, to which they belong; and 
that they are a constant character. 

I should be rather surprised to find that these struc- 
tures had not been noticed before, occurring as they 
do in a form that has received so much attention, 
from an anatomical point of view, as Orcynus. Then, 
too, taking into consideration the morphological sig- 
nificance that attaches to them, one would look for 
at least a mention of such a condition in the text- 
books of Owen, Huxley, Gegenbaur, Parker, or others; 
but such I have failed to find, and the embryologists 
seem also to have overlooked them. Sir Richard 
Owen would certainly have had occasion to mention 
such a pair of ribs in his method of treating the oste- 
ology of the piscine skull. R. W. SHUFELDT. 

Washington, June 2. 


