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connecting point, it is very evident that the animal was constructed 
last. This ovel-lapping of ~nounds  is by no means uucornrnon in 
the Sorth-TS-est, anti probably may account for the ' amalgamation 
rnounds' of some writers. Besides the aniin;il, there are in the 
same group twenty-three round lnounds and ten embankments, a s  
well as  four other round mounds ~ r h i c h  have ' approaches,' or a low 
ernl~nnkrnent, running from each. 

A much less bulky animal (4) is on the S.E. $ of Sec. 13, T. 27, 
K. 9, E., some ten miles east of Freeport, Stephenson County, and 
on the north side of Pecatonica River. I t s  greatest length in an  air 
line is I 161- feet, and the average height of the body 14 feet. In 
the sarne group with it there is one embankment and seven round 
tnounds, three of which are partially demolished. In one of the 
latter a fine hematite 'plumb-bob ' was unearthed, in connection 
with a human skeleton which was badly tlecayed. Hematite relics 
in this region, and especially plumb-bobs, are exceedingly rare. 

Near these mounds, but at  the foot of the slope, there is a fine 
boiling spring of pure cold water. 

Very few of these Illinois effigy mounds are in a good state of 
preservation ; but I loolted around long enough to find ten of them 
~vor th  surveying, of which the four now given are the best suited 
for publication as  types. 

In surveying mounds of this class it has been a special object to 
ge t  their true outlines as  near as  possible, without any preconceived 
ideas or fanciful imagi~lings a s  to what animal or other object 
they were intended to represent. T o  (lo this it is necessary to de- 
termine where the artificial ground ends on the natural surface. It 
is hardly possible, however, for the reader, even with the aid of 
faithful diagrams, to form an adequate idea of the beauty and sym- 
metry of the effigies as  they appear to the eye when in their untlis- 
turbed state. T. H .  LEWIS. 

St. Paul, hlinn.,  July 31. 

T h e  Coal-Measures of Kansas .  

T t i s  drilling of a 2,000-foot well :it Emporia, Kan.,  has furi~ished 
an excellent sectio~i of the coal-measures of this State. 'The loca-
ti011 of the section, unfortunately, can be given but approximately. 
Beginning so rne~vhe~e  in the upper half of the upper coal-measures, 
it ends in tile lo\ver third of the locver coal-~iieasures. 'The section 
is very interesting, however, intlependently of its position in the 
iorrnaiions. 

I n  the depth of nearly 2,000 feet there are I 12  strata with an 
;\irerage thickness of nearly 16 Leet. Of these strata, 50 are shale, 

50 limestone, and 12  sandstone. The  limestone strata average g& 
feet in thickness ; the shale, 25 feet;  and the sandstone, 24 feet. 
In the upper thousand feet are 2 of the shale strata, qT of the lime- 
stone, ant1 i55 of thrsandstone s t ra ta ;  ba t  in the first thous:tnd feet 
are .',of the shale, nearly & of the limestone, ant1 4of the santlstone. 
Tlie total thickness of the shale is 1,242 feet, limestone 465 feet, 
and santlstoi~e 286 feet. Mingled with the shale are three beds 
of coal in the first 500 feet, and one bed in the last 500. T h e  
thiclcnesses average less than one foot. 

The  section teaches that the conditions unrler which the coal-
measures were deposited were exceedillgly variable, and that  the  
tracing of the strata through eastern Kansas \\-ill not be  a holiday 
task. 

These deposits, even including the limestone, are mostly shallow- 
water accumulations, and are quite rich in fossils, especially the 
limestone. Incrusting corals, crinoid joints, and brachiopod and 
conchifer shells are especially abundant. Trilobites are rare. 

L. C. WOOSTER. 
Eureka. Kan., Aug. 31. 

Radiant  Energy.  

I K  your issue, Aug. 17, Prof. S. P. Langley, ill his presidential 
address at  the late meeting of the American Association for the 
Adrancement of Science, puts his case a little too strongly in favor 
of Ilraper, I think, when referring to Melioni's statement of the 
relation between light and heat forms of radiant energy, made in 
1843. H e  says, -

" So far as  I know, no physicist of eminence re-asserted Mel- 
loni's principle till J. W. Draper, in 1872. Only sixteen years ago, 
or in 1872, it was almost universally believetl that there were three 
different entities in the spectrum, represented by actinic, luminous, 
and thermal rays." 

As a student at  Dalhousie Unirersitv. Halifax. Nova Scotia. be- 
fore Draper's publication of 1872, I found Melloni's principle not only 
" re-assertetl," but accepted. I fail to understand how it could be  
otherwise in the United States, when Tpntlall's lectures and demon- 
strations in the Royal l~istitutiorl were published in 1863, a quarter 
of a century ago ;  when the Smithsonian Report of 1868, twenty 
years ago, published Tyndall's Rede Lecture before the University 
of Canlbridge in 1865, with translations of articles by Cazin and 
Magrini bearing on the same subject. But, more than that, Tyn- 
dall's lectures were published in a neat volume of some five or six 
hundred pages, by D. Appleton cE Co. of New York, in 1870, two 
years before Draper's publication. I thought Professor Langley 
might have eminent" American physicists " in his rnind ; but his 
reference to the English cyclopztlia of 1867 immediately before, 
suggests no such limit to his statement. A. H. MACICAY. 

Pictou Academy. Nova Scotin, Bug. 22. 

[Mr. MacRay's letter may elicit more information on an interest- 
ing point, but attention shouid be drawn to the fact that he offers 
no evitlence (i.e., cites no passages) to show that the lectures he  
mentions d o  quote any " physicist of etninence" in plain support 
of the doctrine in cluestion. A statement a s  explicit as Melloni'sor 
Draper's is what is wanted. Statements which might mean this 
(or any thing else) are plenty. -ED.] 

T h e  Laws of Corrasion 

U P O Nopening my copy of . S I . L ' ~ ~ C Pthis ~liorning. 1 aln greeted 
with your note on Major l'owell's " first formal announcement of a 
ne\v law in the hydr>iulics of rivers " upon the relation between their 
corrading powei. ancl seti~tnentary loatl. 1 think you will find this 
principle fully stated l)y Xajor Powell in liis ' Report on the 
Geology of tile Uititil 1Iou1ltains' (Governtne~lt Printing-Ofice, 
1876) ; hut my object in wi-i~ing is to tiraw your attention to the 
recognition of this " new I:iiv " in Chapter X\'I., ancl especi;illy p .  
22.6,of the netv ' Physical Geography ' of T'an Ant\rerp. Rragg, & Co. 
The  Inw as  enuuciatctl in the first paragraph of .Scz~~irce(No. 290) is 
only true ivithin certain I~iriits, for ilie setlimer~tary loatl of a stream 
may Ilecon?e so great that i t  recjiiir.es all the energy of the current 
to simply transport it, ant1 hence there is little or no corrasion. 
T h e  rivers of the Great Plains, -as  Platte, liepublican, Ark,,nsas, 



SCIENCE. 

R e d ,  etc., -- which have a s teep tleclivity, but  flo\v iin broad,  shal- 
10x7 ~ a l l e y s ,  a r e  examples. 

T h i s  matter  is fully tliscussed by Powell in tlie rrport a l ~ o v e  
cited (1876), ant1 by Gilbert in his report on the Xenry Mountains 
(1880). R u s s s r , i ,  H l I i a ~ h N .  

Cinc~iinati,O., Aug.  27. 

[Our esteemed correspondent niisapprehentls the  scope a n d  
specific limitations of this " new 1a\v in the bytlraulics of rivers." a s  
h e  also does those of the  law a111iouncet1 by Major I'o\vell in his 
report on  the  Uin ta  ;\Iountains, in 1876. In  neither case is the 
law stated a s  a general one. Alajor Powell lias never said, ant1 docs 
not  now say, that  in nN I-ivers, ant1 under irll circunistar~ccs," cor-
rasion of every kind is incre;lsed by increase of loatl," al t l ioi~gh it 
may be  true. Gut that  is what  our correspondent seems to sup-
pose Major Powell's lam- of 1876 meant. Statecl in its sinlplest 
form, the  law of 1876 is ns follows : "itz( z  rqz'u?z of iii:pr-czdtztioiz, 
ver tk-u l  corrasion is increased hy increase of load, i l k  a d i i~~i i? ish-
i9g-?*ntio." H e  never dreamed a t  tha t  time that  this law could be 
generalized, o r  even that  any  similar law would explain lateral cor- 
rasion by a river flowing through a flood-plain. T h e  new law 
which h e  now proposes a s  tlie result of subsequent  s tudy is, "I?La 
rgrbrz qf seerZziiznct~rr'zbltjand it must  h e  notetl that  t h e  flodcl-plain 
of  the  Alississippi is a delta region, ant1 therefore a region of sedi- 
mentation] a n  increase of load increases Zale?.aZ corrasion rit n 
qennzetvi~rnfh." W e  did not  emphasize this distinction in the  
brief editorial reference ivllich we m a d e  to  Major Powell's paper, 
assunling tha t  any reader n h o  had given especial attention to  the  
study of the hydraulics of rivers would m a k e  it for liirnself, cer-
tainly if h e  read Major Po\vell's paper printed in the  sanie number of 
Scieizce, a n d  beginning on the  s a m e  page with the editorial para-
graph  referring to  it ; for al l  others the  law was  stated in the  least 
confusing, al t l iougl~ perhaps not in the  nlost coniprehensive lan- 
guage.  -ED.] 

A Notable Evolution. 

THEremarkable power of the catbird a s  a singer is known to all 
those who give it a safe and  welcome retreat. Yet I find even such  
writers a s  Baird describing it after this manner  : " An Ainerican 
bird of the  thrush family, whose cry resembles the rneiving of a 
cat." In  reality it is the  mocking-bird of the North,  possessed of 
ability to  sing whatever notes h e  hears. I have them s o  perfectly 
a t  home in m y  grounds,  that  their delicious music is heard a t  all 
hours of the  day, and  often in the  middle of the  night. I t  is very 
curious to hear  one of tlienn warble in a low key to  himself what  
some other bird is singing loudly. A few clays since I heard one 
mimic a red scluirrel. a n d  h e  did it to  perfection. If he had not en- 
joyed the  fun so  well that  he could not keep from hopping about ,  I 
shoulil not  have known which was  squirrel. 

I did not, however, intend, except inciclentally, to  write about  the  
catbird, 129'2'7722zzls Carolz')?ei.zsz's. It,  however, makes it easier for us 
to  co~iceive the  possibility of a n  evolution of superior vocalization 
in h i s  relatives, when we consider his ~nas te r ly  ability. TVhat I 
wish to  record is a remarkable development in the case of his cousin 
the common robin, o r  n~igra tory  thrusll. E t e r y  one lcno\vs wllat a 
clumsy singer he is, having a rough, see-saw note, tliat he repeats 
with little varlatioil. F o r  sollle reason the  other  birds give him 
precedence in the morning song witli whicll tlayligl~t is greeted 
about  half-past three in June. T h e  first note comes alwn) s fro~ri  
the  east,- a faint, far-away c r y ;  then another cry leaps out of a 
t ree nearer you, and  then another ant1 another. So  tlie n a v e  of 
robin-melody moves westward,  over the house and  over the  land,  
preceding the rising sun ,  probal~ly froni the  Atlantic to  the I'acific. 
T h i s  song  is peculiarly adapted to  constitute a rnatin cry, being 
clear, s trong,  ant1 cortlial. Hut it is riot musical. In  June of 1887, 
crossing one of my l a ~ v n s ,  1 i ~ e a r da cry so  peculiarly like articula-
tion tha t  I was  startled : " Hear  this  birdie ! H e a r  this birtlie ! 
H e a r  this pretty birdie ! " the  last notes being exc1uisitely rentleretl, 
with a \vatre and  upward bend. I hat1 never heard such a song  
before, and  irnaginetl a new species of bird niust have arrivetl ; b u t  
a f te r  careful examination, I found the singer to h e n  veritable robin- 
edbreast, and  not a new-comer a t  all. T h e  song w a s  repeated all 

the  summer,  to the  tleliglit of myself ant1 friends. Of course, 1 
a\vaited the  opening of spring with anxiety, to linow if ant. birdie 
\ ~ o u I t l  I-eturn. Alriros~ the fit-st song  of spring, . sure  enough,  w a s  
one rnorriing in April : .' Hear  this birdie ! H e a r  this hirclie 1 " 
?jut, bet ter  yet, it \\~\las apparent  that  the  babes of this family were 
singing, not the oltl robin's see-saw, but  the  new song. A n d  n o w  
about my place are three or  four of our  birdies. W h a t  was  not:~ble 
w a s  not  oijly tile remar1tal)le evolution of tnusical power, Ixit n love 
for nus sic ; for our  birdie, un1il;e the  robins in general, s a n g  a11 
clay, like the  catbirtls. I could hear one or more at  alrnost any  
hour. This  tlrexv m y  ;ittention to the cause of the u ~ ~ e s p e c t e d  
vari:ltion. John suggestetl that  it might be  t h e  s o n g  B u r r o ~ ~ g h s  
taught  to  one that  hntl Ixen  caged ant1 afterwards escapeii ; but 1 
ain inore inclined to think that  it is a natural  variation or  evolution, 
ancl tliat the robin has great ancl uadevelopetl power. I t  is a phleg- 
matic bird, that  taltes t h e  ~ v o r l d  easy, and is not lilteiy to  exert itself 
iii new tlii-ections. T h e  5atl)irtl is font1 of notice, likes to be \vllis- 
tled to, and  enjoys aiis\i:ering back. H e  is likely to  develop all' 
sorts of new vocal accomplisliments. But  the  robin is really lazy, 
ant1 dues a s  little hard morlc ns possible. I-Iis nest is a. clumsy 
affair, a Inere tlanl) of mud and  sticks. W h y  has  he begun th i s  
new s o n g ?  I s  it from lqeing so  constantly with cathirtis, gross-. 
beaks, orioles, e tc .?  for tny nine acres a re  the  paradise of birds. 
'They a re  covered with fruits, hedges, trees. I d o  riot Itno\\,, b u t  
beiieve, some such cause to be  at the bottom of the  affair, ant1 tha t  
w e  may look for other developments quite a s  remarltat~le. XVi th i~  
the  month of June,  ivhile driving about  five rniles fro111 my hoine, I 
s a w  a robin sitting on a \\~ayside fence, and  singing a set  of notes 
most  charnlingiy unlike any  thing I had ever heart?;  neither was  it 
a t  all like our birclie. I t  was a s  complex a s  a catbirtl often sings,. 
but  not apparently imitative. This  has  lecl m e  to a very tlecidecl 
conviction that  an evolution in lobin-rnusic is now going on,  ant1 
tliat some vely delightful results niay be loolced for .  I shall h e  glad 
to  get  notes frorn oj,servers in different parts  of t h e  country. Of 
this I an1 certain, tha t  our  corninon thrush has  a vast  vocal power 
untleveloped. Evolution with birds rnust move, a s  it has  nloved 
in t h e  line of music, plumage, and flight, and nest-building. S o t h -
ing in these dirrctions neeti surprise us. 

I subjoin a note talten from a paper pul-ilished near New 170rk 
City, over two hundret! miles from here : " Thoulas  O'Uonnell of 
Rondout lias a robin ~ v h i c h  whistles like a ~noclcing-bird. T h i s  is 
probably due  to  t h e  fact that  it Lvas raised in company \vith a 
moclter. T h e  robin xvhistles 'Johnny,  ge t  your Gun,'  and ' l3on ' t  
leave your Mother, Torn ! ' I t s  powers o l  mimicry a r e  wonderful. 
In  t h e  early morning, when things a re  quiet, t h e  whistle of the bird 
has been heard a quarter  of a mile. One  day recently a man went 
into a saloon over the door of which t h e  robin hung. T h e  birr1 
gave a sharp,  cluick \\lliistle, ~ v h i c h  a m a n  across t h e  way, seeing h is  
fr ie~id enter the  saloon, consideretl a call to get  a free drink. T h e  
inan who first enteretl the  saloon denied having whistletl, but  b e  
nesertheless stootl treat." I a m  confirmed by such reports in t h e  
belief th:it we  shall see a reniarltahle evolution of robin.-music. 
Our  ho~nesteat l  pet anti uiiivers:rl favorite \vill then he all tlie more 
dear.  I*:, P. ~'(.)\vEI,J,. 

Clinton, N.Y., Aug. zS. 

Queries. 

35. DOI;I~I .EFRUIT,-~- I~rought  into rnyLast  May a g e ~ ~ t l e m a n  
ofiicc 2 peach-tree b r a n c i ~  quite thicltly cove~.ecl with srrlall green 
peaclies, illost of xvhich were clouble ; that  is, consisteti of t\vo (in 
scvcral cases thrre)  peachrs,  inore or  less completrly fuserl into 
one. Sonie of the  tneinhc~rs of these doublets werc llartily dis-
tinguishable ;is such, except 11y the  fact that  they had  two stones ; 
while others were scarcely united, a n d  a few were entii-el;g dis-  
tinct from each other, 11nt hat1 only a single stem. La,ter I learned 
of such peaches being common in two other mriclely separated 
localities in this S ta te  this year, b i ~ t  no  one h a d  ever seen them 
in any previous year. I have also a collection of ripe cherries 
doubled in a similar w:iy, and gatheretl this year from a tree ic  
this city. Is  this a colnrnon pllenomenon? W h a t  is t h e  appear-  
ance of the flower which gives rise to this double frui t?  ]. I,. H. 

Loi~isville,.Ky., Aug. 7. 


