
['I'III-:f o l l o ~ ~ i ~ i garticle is a condeilsation of some earlier 
publications by Josepli \I-ha-ton,of l'hilaclelphia,and formed 
a contribution by hilil t o  the papers read a t  the one hundred 
and fiftieth anniversary of the iimerican Philosophical 
Society. 'l'he ~ ~ o i - l <  of pi-oving the origin a1it1 cause of the 
beautiful glo~ving skies that  are so well remembered seems 
t o  hare  been assumed 1)). this first Xrnericail inetallurgist 
as a reci-eation for his leisure hours. If Mr. TVliarton 
\vould write of his long, laborious and successful efforts in 
introducing into America tlie manufacture of zinc and 
ilicltel and of his metallurgic work a t  his great Bethlehem 
steel furnaces, he ~voultl atld a series of most ~ a l u a b l e  
cha11te1-s to  the 1iistor~- of the great industries 1i1,on which 
the ~x-ospei-ity of our country is based.-ED. / 

The splendid roseate glows xvhich in the winter of 1883-4 
\yere risible in tile western sky after sunset and in the 
eastern sky befol-e sulirise g a ~ - e  rise to  many conjectures, 
hut apprtl-ently to  allnost lio experiments. r \  few persons 
believed those glows to be sunlight reflected froin the 
under surface of a stratum of fine solid particles suspended 
a t  a great height in the atmosphere; some thought \rrith 
me that  thosc ])articles might be ~ o l c a n i c  dust which had 
floated t o  us from the eruption a t  Krakatoa, but, as no 
one offered any proof of this, I attempted on the moriiing 
of Jan. 2 0 ,  1884, to  demo~istrate it. Six miles north- 
n.;il-d from the centre of Philadelphia, where 1 reside, a 
light aiid fine S ~ ~ T I -u-as then gently falling iii an almost 
r a l ~ n  atmosphere, presnn?al~ly fro111 a high altitude. Of 
that  snolv, nhile it was yet falling, I collected about a 
gallon hy skimn~ing it carefully with my hands from a con- 
sitlerable surface in a field a hundretl yards to ~vind~vard  of 
my house  and a cjuarter--mile fr-om the nearest wind~val-d 
l>~~ilci i~ig.  

'I'his very clean ilen-fallen snow I melted under cover 
in tlie porcelain bowl it was gathered in, and was a t  first 
unable to  detect any sediment; after maintaining for 
several minutes a gentle rotary nlovelnent of the bo~vl 
in order to bring into its deepest part any solid matter 
xvhich ~ti ight  be present, I poured oiTthe water and evapor- 
ated the remainder. 2 1  ~ n i n ~ i t equantityof fine dust was then 
t1isct:rnetl 11y the tiny vitr-eous reflections which it gave in 
tlie s~inlig-ht ; 111~-practice in chemical analysis, and there- 
fore in weighing sniall c!u:rntities, nffortis some justificLtio11 
for the estimate that  the total weight of this dust was less 
than one-hundredth of a grain. 

Under the ~nicroscope, vhere it was immediately placed, 
this dust showed the characteristics of volcanic glass; it  
colisistld in part of irregular, flattish, blobby fragments, 
mostly trans!~arent and showing no trace of crystalli~le 
structure, in part of trrulspareilt filaments more or less 
contorted,son?eti~~lesattached together in wisps and mostly 
sl)ritilrled with minute glass pal-ticles. 'I'he filaments of 

glass had about the same diameter as  single filaments of 
silk placed on the rnicroscol3e slide for comparison with 
them. 

Having microscopicallqr examined the dust again and 
again, I ignited it ill1011 platinum to  destroy any orgaiiic 
matter which might be present, aiid thereafter found the 
filaments, the flat plates, and the  amorphous accretions of 
glass quite unchanged. 

No pyroxene, augite, or magnetite, such as  have else-
where been observed in volcanic dust, mas present; it  may 
be assumed that ,  if a t  first mingled with the  glass, those 
heavier aiinerals had been dropped during the long voyage 
of more than ten thousand miles of space and more than 
four months of time. 

The capacity of fine volcanic glass to  float in the air t o  
considerable distances being a well-established phe-
nomenon, my examinatioi~ claims no greater novelty or 
interest than what may be due t o  the actual fillding of S L I C ~  

glass a t  so great distance from the point of i ts  ejection. 
In  this case t ~ v o  si:parate ejections seem t o  be indicated, 

for on several evenings I observed a second and fainter 
g lo~v after the origiilal and stronger g lo~v had entirely dis- 
appeared. :I higher stratuni of finer particles doubtless 
reflected the sunlight froill the greater altitude after the  
sun had set a t  the lo~ver elevation of the principal dust 
st]-atum. 

Early in February, 1884, the ship J .  E. Ridgeway arrived 
a t  Philadelphia iron1 XIanilaby the Strait of Sunda. On 
Iceb. rz I visited that  ship, and read on her log-book that  
a t  ro 11, m., Oct. 2 7 ,  1883, in south latitude 7" 57'and east 
loligitude roo0 j3' (about five hundred miles Tlr.S.W. 
fro111 Kraltatoa), she encountered a vast field of floating 
pumice, througl? which she sailed until 7 a .m.,  Oct. 29. So 
abundant was this pumice tha t  the ship's speed mas re-
duced from nine knots when she entered it t o  two knots 
a t  6 p.m.,  Oct. 28 ; se~reral hours after that  time her speed 
gradually increased, as the pumice became less dense, 
from two knots t o  eight, and filially, when she cleared i t ,  
t o  her norinn1 nine knots. No ~polcanic ash had fallen 
upon the ship, as she arrived too late upon the scene. 

Some of this pumice I took directly from the hands of 
the mate and ste~vard,  who had collected it from the sea 
and had kept it in their private lockers. I t  can scarcely 
be doubted that  this pumice was ejected from Krakatoa. 

Wo~v, on placing under the microscope small crumbs of 
tha t  p ~ ~ r n i c e  :and filaments picked out from its cavities, I 
recognized just such transparent flattish scraps and ragged 
accretions as were among the dust found in the silo~v-fall 
of Jan. 20, TT-hile the filaments, .though less varied and in- 
teresting than those then collected, where quite silililar in 
character, even to  the tiny glass particles sprinkled on 
them. A minor poiilt of resemble~ice was that  the yellow 
color of one little vesicular illass in the dust caught Jan.  
2 0  n7as fairly matched by a slight streak of similar color 
in the pumice. 

111hlart h, 1884, I collected du5t fro111 the steel works 
a t  South Bethlehem, Pa., and also dust fro111 a blast 
ftlrnace there, in ortlel- to compare them ~v i th  the dust 



NCE. Vol. XXIII. No. 574 


found in t h e  s n o v ~  alid with t h e  filarkierlts a n d  crumbs of 
pumice from t h e  ship J. E. R i d g e ~ i ~ a y .  

Af te r  separat ing from these dusts  t h e  large p r o p o ~ ~ t i o n  
which was a t t rac ted  by  t h e  magnet ,  t h e  renlilailt showed 
in each case Illany v i t reo~is  particles ; t h a t  f rom t h e  iron 
furnace largely spheroidal g lo l~u la r ,  ~ i ~ i t h  few fila-or  a 
ments  ; t h a t  fro111 t h e  s teel  ~ v o r k s  partly i l l i i~ute  rounded 
particles, bu t  containing Illany filainents of g rea t  tenuity. 
Nei ther  contained such clear vitreous plates  a n d  aggrega-  
t ions as  abounded in t h e  sno~v-dus t ,  while t h e  iilaments in 
bo th  cases were of dark  color, and smooth ,  s t raight  form, 
distinctly different fro111 t h e  colorless a n d  frequently con-
tor ted  filaments of t h e  sno~v-dust .  

I t  is difficult t o  resist t h e  conclusions ( I )  t h a t  t h e  
vitreous dus t  found in t h e  snow-fall of Jan.  ao ,  1881, was 
n o t  der ived fro111 iron or  steel furnaces, ( 2 )  t h a t  it  TT-as of 
similar origin t o  t h e  floating pu~l l i ce  foulld by  t h e  ship J.  
E. Ridgeway, (3) t h a t  it  was ejected by  t h e  huge volcanic 
explosions of Kraka toa .  

T o  meet  t h e  objection which might  be  urged,  t h a t  this  
accouilt cannot  b e  regarded a s  accurate  because wri t ten so  
long  af ter  t h e  occurrences, I add  t h a t  i t  is simply con-
densed frolil th ree  successive articles contr ibuted a t  t h e  
t ime  t o  t h e  Public ofLE~(\~-EY, Philadelphia, describing 
respectively t h e  finding of t h e  v i t r e o ~ i s  dust  in t h e  snow-
fall, t h e  exa~ll inat ion of pumice fro111 t h e  ship l i idge~vay ,  
and  t h e  scrut iny of furnace dusts .  

B Y  AIARY HYATT, STAKFORDT71LT.E,, N. 1 

Solsr~of our wood birds  depart  occasionally from t h e  
prescribed course laid d o ~ v n  for  the111 t ~ y  ornithologists,  
a n d  come t o  our  orchards a n d  l a ~ r n s ,  instead of l inunt i~lg 
deepest  ~ i ~ o o d s  a s  autlloritiesand  dis tant  solitudes, t h e  
say they should. 

,4 certain l a ~ v n  surrounding a cln,elling in I>utchess 
County is often favored with t h e  presc~lce  of T-arious ~ v o o d  
birds-not t ransient  visitors only, bu t  bircls t h a t  ~nnl re  
themselves thoroughly a t  home in t h e  garden and yard,  
sometimes building nests quite near tile house. ljeq-ontl 
t h e  garden there is a letlge of rocks,  aroullil ant1 over 
which bushes and t rees  :Ire allo~rretl t o  grow, fo rn~i i ig  a n  
at t ract ive spo t  t o  these fugitives from the  forest.  

One  summer a pair of T Y O O ~pen-ees (Ciiiiiojniis ~ ' / ' / . c ' ~ / . i )  

nested in a ton,ering honey l o c ~ i s t  t h a t  stooti fire fcet. 
f rom t h e  piazza. 'Lhe trurik of the  t rec  w:is crustetl 11-ith 
g ray  lichens, with which t h e  pen-ee coats  the  o~i ts i t ie  of 
i ts  nest,  t h e  inside being usually coml~oset l  of scl-aps of 
wool and  inner fibres of decaying bark.  'I 'he doniit ile of 
these sociable pewees was saddled u l ~ o n  a 11orizont;~l linil) 
of t h e  honey locust about  th i r ty  feet  fro111 the  ground. I3y 
looking f rom the  top-floor n ~ i n d o ~ v s ,  one could just see t h e  
heads of the  young  project ing fro111 the  top  of the  nest.  
Now a n d  then  a parent  bird appe;ired v i t h  a moth  or 
some such delicacy for  t h e  lit t le ones. T h c  oltl birds 
spent  much t ime on a wire fence between the  gardeli and  
meadow. Fro111 there they  nlade frequent tl;islles af ter  
insects,  r e tu rn ing  t o  their  wire 11erc11. where they re-
mained for  hours  each day, quietly ii~diffel-ent t o  all 
passers. T h e  pen-ees seenletl t o  have grea t  confitle~lcc i l l  

their  human neighbors. One day, a s  an occupant of t h e  
d~ve l l ingwas walking leisurely along near  the  fence, one 
of t h e  pewees dar ted  do~vri  and  snatched a litt le insect 
f rom the  shoe of t h e  passer, then  i ie~v serenely back t o  
t h e  wire again. 

T h e  reds ta r t  is ano ther  frequenter of this  y;rrd arid 
orchard.  I t s  nest  has  no t  been found,  bu t  it  is more 
t h a n  probable t h a t  i t  has nested somewhere about  t h e  

yard,  TT-hich is well supplied with t rees  a n d  shrubbery.  
T h e  redstar ts  have been seen feeding young  birds  near 
t h e  door ,  bu t  they  d a r t  about  so  swiftly t h a t  it  is 110 easy 
m a t t e r  t o  find their  nest ing places. T h e y  often came 
a l ~ o u t  t h e  door ,  sometimes hopping taniely on t h e  ground,  
and  once a reds ta r t  flew in t h e  open door~vay ,  picking up 
a c rumb fro111 t h e  floor a n d  depar t ing  a s  suddenly a s  he 
came.  
iZ pair of wood thrushes s ta r ted  house-keeping one 

summer in  a plum-tree by t h e  driveway. T h e  nest  was 
built ,  and  t h e  eggs were laid when h ladam 'I'hrush m e t  
with unt i~l lely dea th .  She was found gasping on  t h e  
door-stone one morning,  and  in a few moments  t h e  bird 
was dead.  I t  was supposed t h a t  she had dashed against  
a window, thinkiilg t o  fly th rough .  'I'he mate  of t h e  
dead bird lingered a couple of days in t h e  vicinity of t h e  
nest ,  and  then departed fro111 t h e  premises, re tu rn ing  no 
more t o  his favorite lawn, where he  had explored t h e  
flower-beds for  many a day, sometimes s inging on t h e  
very door-stones. 

T h e  crested flycatcher ( iVj~inrrhus rriizit//s) occasionally 
makes himself qui te  promillent about  the  grounds.  One  
year there  were several of these saucy fellows calling so  
coilstantly and  noisily through t h e  yard for  two or  th ree  
nreeks in  May t h a t  they  a t t rac ted  much a t ten t ion .  

'I'he oven bird is one  ~ v h o  delights in  parading t h e  
flo~ver-bedsor walking t h e  garden wall when he  thinks n o  
one is looking. Upon one occasion we caught  him 
promenading t h e  piazza, ~ v a l k i n g  briskly up  and  down un-  
til his curiosity was satisfied, when he  darted away, sound- 
ing a lively crescendo from behind t h e  t rees .  

-The latest  number of t h e  Amel-iron Joi/rnaZ n j  P s j , -
c/ioZoyj~ (edi ted by  G. Stanley Hal l ,  Clark University, 
XT'orcester, Mass.)  opens with a n  extensive article (pp.  
115--q38) by  'r. L.  Rolton, on l 1 Rhythm,"  in which t h e  
author  discusses interestingly t h e  almost  untouched field 
of t h e  psychology of rhythmic phenomena,-treating of 
physiological rhythms,  a t tent ion and  periodicity, rhythmic 
speech, t ime relations, intensity of sounds, qualities of 
s o u ~ l d s ,  enlotional effects of r h y t h n ~  upon savages and  
c:hildi-ell, rhythmic, ~ l lus ic  a n d  poetry. T h e  maill bulk of 
h l r .  I3olton's paper is taken up, ho~vever ,  with t h e  tabula- 
tioil ant1 esl,lanatio11 of t h e  resul ts  of many valuable e s -  
per iments  011 rhy thm carried out  in t h e  l'sychological 
I ,aboratory of Clark ITriiversity. " klirior Studies from 
t h e  l'sychological 1,aboratory of Cornell * ITniversity, " 
" hiecliate ilssociation," by  H.  E.I30n-e~ and ' ' Sensorial 
arid l\luscular Reactions," by  A. R.  Hill  and I<. TVatan-
abe,  a re  communicated by  Prof. E. H .  'I 'itchener. Mr. 
Howe's  es l~er in len ts  seer11 t o  controvert  Scripture's
" Mediate L4ssociation." hlr .  J. iZ.Bergstriirrl contrib- 
utes a careful " Experimental  S tudy  of Some of t h e  
Conditions of h t e ~ i t a l  Activity." 'I'he experimental work 
~ i ~ > o nwhich the  paper  is based mas t lo~ ie  in the  laboratory 
of Clark University in t h e  last two years. 'I'he questioils 
t reated of a re  chiefly " Natural  R h y t h m  of 3lental  
Activity " and physiological nleinory. Mr. F.B. 1)resslar 
~jubl ishes" New Il lusio~l  for 'J'ouch, and  a n  Explanat ion --I 
for t h e  lllusioil Displacement of Certain Cross Lines in  
\7isio~l," besides a " New and Simple Methot1 for  Conl- 
I I ~ I - ~ I I ~  Perception of R a t e  of Movements  in t h et h e  
I l i rect  ant1 Illdirect Fieltl of Vision," two interest ing 
additions t o  the  s tock of laboratory experiments. Mr.  
J .  S. Lemon has a brief paper  on t h e  ( (  l'sychical Effects 
of t h e  \Yeather," a subject  with which he promises t o  deal 
nlore in detail  on a future occasion. T h e  nuinber con-  
cludes with the  usual extensive review of t h e  literatuse of 
anthropological psychology, nemology, morbid psychol- 
ogy, instinct and  experinlental psychology. 


