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gist in charge of the anthracite division of the 
Seconcl geological suryey of Pennsj lvania, are 
a very close appro:~ch to this tileoretical perfec- 
tion. They are clevotecl to the illustration of 
the Panther Creek coal-basin, the north-eastern 
portion of the southern anthracite field, i11- 
cluclecl between tlie Little Schuj lliill River on 
the west. ancl Xaucli Clinnk on the east. Of 
these charts, one sheet gives the reproclnction 
of a topographical map of the basin, made by 
nIr. R. P. Rothwell in 1869, on a scale of 1,600 
feet to the inch. with contour-lines at r e~ t i ca l  
intervals of 10 feet. 'L'hree sheets. forining 
but one map, show the shape of the floor of 
the iliarnmoth coal-bed. on a scale of SO0 feet 
to the inch. This is practically an under-
ground map : ancl in it $ 1 ~ .  Asliburner has 
introdncecl the somewlint novel system of rep- 
rescnti~lg the shape of a certain bed in the 
basin by contours, in tile same iilanner as the 
s~uf :~ceof the ground is represented i11 our 
grade-cuir e maps. Tllesc nndergrouad curres 
are priritecl in red, ancl are clrawn a t  50-feet 
vertical intervals ; soiile of the proininent sur- 
face features, such as ailro roads and important 
~?uilclings, being printed over them in black. 

I t  seems a pity that N r .  Rotliwell's map 
should not 11are been published on the same 
scale, so that it might l ~ e  superposed upon the 
underground ma13 ; thus shorn iiig, a t  a glance, 
the difference betn eel1 surface and under-
ground tol~ogtaphy. Such a map sliom,s at 
once the shape of the basin, arid, by the rela- 
tive closeness of contour-lines, the angle of clip 
a t  ally point ; ancl from it may be constrncted 
an actual sectioil of the coal-basin on ally g i ~  en 
line. 'L'~ve1re of such sections are actually 
constructed at favorable points. ancl repre-
sented on three other charts on a scale of 400 
feet to the inch. The! arc also given on the 
same charts on a scale of 1,500 feet to the 
inch, clrawii one under the other, so as to 
represent more gmphically the general shape 
of the ralious folds, ancl the position of the 
underljing roclis. They are accompaniecl by 
z sketch-map of the whole basin on a scale of 
2,300 feet to the inch. 

On still three other sheets are g i ~ e n  coluin- 
liar sections, representing the tllicliness of the 
coal and iiitervenirig betls a t  a number of differ- 
ent points where they hare been determined. 
constructed on ~ a r i o u s  scales, from 10 feet to 
300 feet to the inch. One of these sheets also 
contains n slteleton map of tlie basin, showing 
the locality of these sections as well as of the 
cross-sections. 

Furnished with these maps, the mine-owner 
c~ ln  tell at what clistance a shaft or tunnel 

may reach the coal-becl from any given point, 
and the inclination of such bed when reached. 
He can clclermine the proximate line of the 
bottom of the \ arious sjnclinal basins along 
~vhich he wishes to run his galleries, anel ~ ~ I l i c h  
coal from the ~ ~ a r i o ~ l s  may reach bybreasts 
grarity. 

Of the three- remaining sheets of tlie series, 
one gives a c1i:rgram showing, in clifferent 
shades of color, tlie :rrea of the respective coal- 
beds, developed on a horizontal plzuiie ; the 
second, a skeleton map of tlre entire anthracite 
region 011 a scale of ,,,',,-,, with columnar 
sections shoning the local nmnes of the various 
coal-betls in clifYerent parts of the region, and 
the names of a11 the collieries. Tlie third 
sheet shom,s the pi.oduction of anthracite coal, 
from its earliest cle~~elopment the present to 
day. botli in colnmiis of figures from different 
districts, and in curves forming a pyranliclal 
diagram for tile total product ; also some brief 
historical notes. 

Tlie sheets are 26 by 32 inclies i11 size, and 
are cngrared by the reliable firin of Julius Eien 
cb Co. The- bear ericlerice of an iiinnense 
amount of accurate detail-worli ; ancl the only 
serious criticism we liave to make, is the use, 
by Mr. Ashi~urner, of the inagiletic instead of 
tlic true melidian. 

The practical value of such ixaps as tliese, 
where underground derelopments have been 
carried on to a sufficient extent to f11riiisEi tlats 
which nil1 nlalie their cleductions trustm,orthy, 
must bc evident to the most untech~lical ; ancl 
that it has been appreci:~tecl by the mine-own- 
ers of tile anthracite region is proved, not only 
by the practical aid tliey lent to the work by 
fnmisliing all their surrej  s and measureine~its, 
bat also by their contributions of monej to help 
c1ef1,ay its expellses. They form a highly in- 
structive lesson of the practical valuc of a 
properly coiiducted geological survey, and one 
to n,hicli the legislators of Afassachusetts arid 
Rllode Island monld do well to turn a listening 
ear ; for it is certainlj- a disgrace, in these en- 
lightened times. that they liave within tlie 
borders of their states a coal-basin of whicli 
less is lcno\r ii than of those of the mild, almost 
uninhabited, regions of the Rocliy Mountains. 
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tion, and tlie prices of tliose numbers which 
are sold. A detailed clironological list of the 
196 issues is then given, followed Isy a classi- 
fiecl list under 29 heads, with some subclivis-
ions, and, finally, by an alphabetical index 
to tile Contributions, il.liscellaneous collections 
and Reports of the Sniithsonian, the I3ulletins 
and Proceedings of the X a t i o ~ a l  mnseurn, and 
the First annual report of the R~uean  of eth- 
nology. Thus every inquiy  that mill probably 
be inacle is answered beforchancl. I s  my set 
complete ? I s  this volucl~e perfect ? JVhat 
articles are there in this departrne~it of sci- 
ence? I n  what volume or Iolumes has tliis 
man written? In  what is this snbject treatecl? 
ETon. can I get them? ITonr can L procure 
a set, or get the volumes as they are issued? 
Incleecl, if one must be crilic:rl, me should say 
that answers are providccl f'or sorrie claestions 
which only an idiot could bc. expected to ask. 
I n  the incles, not only are rekrences made 
from the n:mes of the a~lthors, and from the 
subjects of' articles, but froni the first worcls 
of tlieii titles, however insignificant they may 
be. 'rlius we hare such entries as Contribu-

tiom to history of fresh-water algae, Criti-
cisnts of Dr. J .  IIahn, Hints on puhlic archi- 
tectare, Kjiowledge of cryptogamous plants, 
Means of destroying tlie gmsshopper, Method 
of preserving lepidoptera, Ncrrmtive of the 
Hasslcr expedition, and scores of others just 
as ~~nworl<rnanlilieas these, -entries that 
m~oulcl inalre the Index society stare and gasp. 
I n  an orclinary booli this might be 01erlookecl : 
but it is ~lnworthy of one which is iliteiicled to 
be one of the monuments of tlie scientific 
achievements of our county.  It is true, these 
articles are all inclexecl in their proper places 
also ; so that the fault is, at  FVOI.S~, ofone 
sur1)lusage. We have seen incleses in which 
entries mere macle ul~der A aucl The, and thcre 
only. X r .  l<liees has not reachecl this length 
of absurdity. He ma- nrge that there are 
people who mill looli for tlie articles under the 
n-ords to which we have objected. I t  is dif- 
ficult to over-estimate tlie mental left-haaded- 
ness of mankind, but U r .  Illlees is addressing 
a scientific p~~b l i c .  Jtre should be sorry to be- 
l i e ~ ~ ~that their training Elad produced no better 
habits of thought than he seclns to anticipate. 
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s~~~~~~~~~~~~observations of the trallsit of 
Venus . - -Taccl~ioi  at  Rolne observed the first and 
secoiitl contacts by means of the spectroscope, in the 
mailrter first proposed by Ponng in 1869. He saw 
the c~sternal contact 51 seconds earlier than his col- 
leagne hlillosevisch, who observed with a telescope in 
tlre ordiriary way: the second contact (internal] 11e 
observed 36 seconds earlier. -4 discnssion slrorvs that  
the spectroscopic observations are superior in accu- 
racy to the telescopic. An attertlpt was made to ob- 
serve the contacts at Palermo in tlre same way by 
Ricc6, but it failed. A t  the moment when the planet 
left the chrorrrosphere, and it,s atmosphere was or1 tlle 
slit of the spectroscope, both Tacchini and Iticc6 saw, 
for a fraction of a second, one or two bands hetween 
B and C, rvl~ich could only have been cause& by tlte 
planet's atmosphere. - ( i l fe3i t .  spettr. Itd., Dec., 
18S2.) c. a.Y. [636 

Observat io l l s  of t h e  l u n a r  c r a t e r  Plate, -,\. 
colllparison by stanley ~ i l l i ~ ~ ~ ~  of a large nLlm-
her of observations taken by llilllse]f and others in 
1879-&2 a similar series takell in 1869-71 seerrls 
to give evide~lce of cha,lge in this crater, of tllirty-
sever1 spots seer1 in the crater ill 1560-71, s i x  mere 
not seen in 1870-g2; TTflile sevell, not seen during tile 
first period, were seen in the second. The mean visi- 
bilities of nrost of the spots observed in both series 
agree very closely, bnt eight sholv a decided variation 
in brilliancy. Among tlle light streaks in the crater, 
some change was notetl, particnlarly in one which 
was not seen a t  all during tlte f i t  st twelve mouths of 
the first period, and is now larger and brighter t1ra11 

others pre.i,iously seen. [This payer is to be coil-
tinued.] - (Observ., Alarch I . )  ax, arclr. [637 

MATHEMATICS. 

Transformat ion of surfaces.  -Professor Erlr~e- 

per, in this art.icle, has reproduc3ed the substance of 
two prerious articles which he lras written upon tlle 
same snbject, v i t h  a rruntber of additions. The par- 
ticular traiisformations treated of are defined as fol- 
lows: the points P arid twocor~.espondi~~g P, of 
surfaces S and S ,  are so related to a fixed point 0, 
that the plane through the points 0, P, and P, con-
tains the norlnals to the surfaces S and S, in the 
points P and P, ,  Among other derired surfaces com- 
ing under this head are the pedal and negative-pedal 
surfaces, inrerse surfaces, etc. A generalization of 
Malus' theorem is given; viz., the surface separating 
two ltomogeneo~~s regardecl from givenmedia is a 
point 0;at a poilit P of the surface, the ratio of the 
sines of the incident ant1 reflected rays is a f~IllCti011 
of the distance 0 P:  t,lle reflected rays are then t,lle 
110I'lnal~ to a certain s~lrface and its parallel. The 
author tiiscusses the problem of finding when lines 
of curvature npon the given snrf;ice 8 corres]~ond to  
lines of tlle sarne liind upon the derived surface S , .  
The results in this case are tolerably well known. -
(Afath.nniz., xsi. 188:3.) T. C. [638

Geodesic  polygons.-The results obtained by tlre 
author, Otto Staude, in t,his paper, are for the no st 
part known; but his method seems to be entirely new. 
M.Staude attempts, in a measure, to do for quadric 
snrfaces, by aid of hyperelliptic functions, what has 
already been done for conics by tlre aid of elliptic 


