
T h e  a~ lnua l  rneet~ng of the Anierican Che~ i~ ica lSo-
ciety Ivas heltl on Fr~clay evening, Uecernber znd, .i11t11 
Vice President Leeds in tlie chair. 

After the reports from the various officers \\-ere read, 
the society proceeded to the election of officers to serve 
during the coming year. 

T h e  results were as  tollows : 
Presz'de?zd: J. LIT. LIallett. 
Vice IJres2tJt./z!s :A. R. Leeds, \X7. LI. Habirshaw, 

E. Waller, L. A. Goessman, A. 6. Prescott, N. P. 
Lupton. 1 

Trensz~?.ei,:T. O'C.  Sloane. 
T h e  remainder of the ticket, as announced in tile 

previous notice, were all elected with the single esception 
of the treasurer, whose narne Ivas substituted by that c f 
Dr. Sloane, whose name on the no~nlnating commit- 
tee was replaced by that of I I r .  A. P. I-Iallock. 

T h e  board of directors will be as  follo~vs: 
P. Casamajor, Jas.  El. Stebl~ins, Geo. A. P~.ochazk&, 

H. Endeman, 11. hIorton, P. tle P. Riclcetts, T .  O'C. 
Sloane, A. R. Lzecls, \V. i\I. H; ih i rshai~ ,E. ITTa1ler,C .  F. 
Chaildler, J. B.F. I-Iernshoff, \IT. E. Geyer. 

T h e  reading of the papers an~iounced for the evening 
was ~ o s t p o n e d  until tlie conversazione, ~vhicll \rill take 
place on the evening of the 1'6th inst. 

" J. TTi. LIallett," says Prof. Silliman, # # h a s  for many 
years been an  industrious worker, publishing original re- 
searches in cl-iemical subjects. ~rhic l i  form important 
~ o ~ l t r i l ~ u t i o n sto our science." 

Among the very first to work in the the11 newly isolated 
element, 'Tellurium, was  Prof.  1IalIett. Untler the direc- 
tion of the celebratetl Woehler these researches were 
made, and, in recognition of their merit, the u~iirersity at  
Gottinge11 conferred the doctorate on the youthful scien- 
tist. Coming to this country, for Prof. hlallett is an 
Eiiglishmau by bittli, he locateti himself at Philadelphia 
with 111.. J. C. Booth ~ v h o ,  at  that tirne, hatl among his 
students and assistants T. 13. Garrett, the tlvo RIorfits, 
McCulloh and others whose names have since become 
distinguished. 

Later on, i1-i the records of American chemistry, the 
subject of our s!<etci~ n-as appoii~tetl Professor of Cbem- 
istry at  tlie University of .4lal,ama, arid a t  present he fills 
the same position at the Ijnirersity of Virginia ; he also I 
lectcres in nplilietl clietiiistry belore the students at the /
Johus Hopkins University. I i is  printed liapers are i r r y  
numerous, mcst of tile eal-lier ones may be foulitl in .CI'IZi- ' 
~nair 's  loor-irnZ, ivhile those oi a more recent date have (
been l)bblisl~ed in the Ai?//c?-i'cai~ T oC / i ~ ~ / i r i c ~ l l ] o i ~ i * ? ~ i t l .i 
this latter periodical he has been a faithful contributor ' 
since its commenceilient, ant1 its colum~is 1i;~i~e en-been 
riched by his very interesting revie\v " Of the Progress of 
Science Among the Intlustrial Arts Daring tlie Last T r n  
Years." Prof. AIallett served ;IS one of the judges in 
Group I11 at  the Centennial Exhibition, and furnishetl for 
the governmental r e p o ~ t s  a very satisfactory resum4 of 
the sugar industry of the U~iiteti States. 

I-Ie is a mzinber of the Royal Society of Great Britain, 
of the Chemical Societies of i~ontlon, Berlin and Paris, as 
\yell as many other learnetl bodies both at home ant1 
abroad. l h e  American Chemical Society liarre made a ; 
wise selection, and it is to be hoped that its nen; presi- 
dent n~ill resume that desirable custom of przsidential 
atltlresses, which unfortunately has been omitted during 
the past few years. 31. i',. I 

C o i ~ i ~ i s ~ E ~ C ~ ~ ~ ; s ~ l ~ ~ s t a r t e t ~~ollllii trill to Canatla, 
and wili return to N t ~ v  : 

T h e  President Dr.  J. S. NEIVUERKI-, in the Chair. 
Twen ty  six persons present. 
Dr .  NEIVL:ERT<Yexliibited a n  mlcieilt perforated 

stone axe  from Europe,  co~ l s i s t i~ lg  of diorpte, ant1 re- 
marked tha t  the  aboriginal tribes of Xillerica never 
attained to  t he  degree of skill required in the  perfora- 
ti011 of s tone  inr l~~enreots  of k o o d e ~ l  for the  ;nsertion 
handles. 

Tile follo~~,il,g was reaci by A. 
JcL1"". 

T H E  V ~ L C A K ~ C  CHALLIS, IDAHO, A N DTUFFS O F  

OTIIER L~~ESTI'EI:K LOCALITIES. 
( i l b s inrc f ) .  

In  a paper recently reac! before the Acatlerny it was  
shown that  a certain compact white almost structureless 
rock, often porcellanous in testure, occuring abundantly 
in the Western 'Territories ancl variously styleti " trachyte," 
"rliyolyte," "porphyry," etc., ( c ,g . . ,  at Leadville, Coloratlo, 
in tile Black H ~ l l s  of Dakota, etc.) ,  is a setlirnentary 
forin of a highly silicious \,olcanic tuff, probably tlerived 
from the finest detritus of trachytes, rhyolytes, slid quartz-
porphyries. A series of specimens collectecl by Prof. 
KETVGERKT,during tlie last autl ~lrevious summers, and 
1;intIly put iu the autlior's lia~itls for lithological examina- 
tion, has furnis11etl.tlie material for the follo-,v~ng aclditional 
notes 011 this interesting but ~leglected group of ~~,icle- 
spreatl A~iierican rocl;s. 

r .  C o n ~ - s c $ 2 ~ ~ i z i c e - u /ChlrlZis, Ittrho. 
The  rock is cjuite cotnpact, cliistose, of a gray color 

~v i th  duli \rhite spots. T h e  1at:er consists of pumice in 
fi~iely fi!)rous grains, from I to j mm. in  length. Quartz 
ancl leltlspar are seeri in s~llall  angular flaltes, soruetimes 
reaching 0.5 mm, in length : l ior~i l~ler~decornmoiily ill 
fibrous black fmgments, about I mm.  in diameter: ant1 
much biotite,l~rownisl~-gl-een,sonietimes brownish-black, 
~v i th  greasy lustre, in hex;igonal scales, often up to z to 3 
mm. in size. 

The  thin sections present under the microscope numer- 
ous grains, ge~iel-ally angular, of several ~rlicerals, varying 
in size up to 3 or 4 mm. : pumice in roundetl to sub-angu- 
lar fa\\-11-co!orecl fragments lying at  all angles, con~monly 
oiade up of straight or cutved fibres, and o f ~ e n  iricludi~lg 
glass lenses iilletl with crystallites: a tricliinic feltispar, in 
clear grains, sometim-s inclucling minute globules oi glass, 
and possessing fine laniellation, beaut~iully striztecl in 
polarized light, the remaining 11-acrs oi c rys ta l l i~~e outlines 
intlicating that  these grains are all of fragmentary, never 
of intligenous formation : q u a l t ~ ,in water-clear angular 
g r a i n s , ~ . ~to I .  6mm.long, retaining more frequent ant1 per- 
fect t~-aces  of their crystalline forms, their iitles being often 
very ragged, curiously and deeply eroded into rountled In- 
dentations, vvhile within occur numerous inclusions of the 
ground mass and of scalcs of biotite, long greenish nee-
dles of liornblentle, ant1 sub-angular d~-ops  of a brownish- 
~riolet glass with one or several fixed bul~bles of g a s :  
biotite in abundant irregular scales, 0.2 to 1.3 mm. 
long, brown inclining to maroon or bro\vnish-yellow, 
cloudy to opaque, with some tlicliroism remriining in the 
striated sections : horiibltnde in bro~vnisli-green, strongly 
dichroic, fibrous crystalline flalies : opacite, probal~ly
magnet~te,  ant1 ferrite or iron-ositle, in dusty particles or 

Yorli about the 20th of Jall~lal-jr ; grou11s in the biotite scales ant1 among the pumice fibres. 
ill the interval H~~~~w a l t o n  ~ ~ i ~ ~ ~ l l ,  Tlle fine groundmass is mainly composed of minute frng- wllo-llas 1 nients, fibres. scales, etc., of all these ~uinerals : also in sented t o  become S'cretary of t h e  colnmittee to  be large part of solid gloljules of fawn-colored glass, or of 
formed to promote this expedition, mill attend to matters thin rllclanlIarentl;. lollo ow sllells, or of frapllleuts of 

a .  


requiring early attentioli. ] quartz or feldspar coated with a glass crust.- Many of 

http:Trensz~?.ei,
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these forms a r e  fcund adhering in curious aggregations colorless particles of a polarising mineral, p e r h a l ~ s  Augite,  
o r  with their  sides crushetl in. in a 11retlominant groundmass of particles and  f ib1. t~ of 

T h e  general  constitution of this rock is similar to  that  pumice ant1 glass, rich in dark gas-11ubI~lts. 
of t h e  volcanic tuff of the  E l  Dorado Ca3o11, Cal. I consist of a t rue rhyo- T h e  alter13ating fibrous l a m i ~ ~ a ,  

lyte material, salmon-brown, ~ ~ i t h  fluidal s t ~ u c -  
A very fine compact  rock, wi:h alnlost t h e  texture of ture aroulid the few quartz-grains, antl tiisplaying in 

stoneware,  with a pale, greenish-gray color, ant1 a very spots, and especially nes t  the  junction, \ \~i th granular  
thin parallel lamination. A few minute scales of biotite material, t h e  constituent pumice-fibres wliose partial in- 
can be distinguished by the loup. T h e  surfaces of fis- terfusion o r  cohesio~i  seems ortlinarily to  1ia1-e produced 
sures a re  lnottled and spottec! n.i111 11luish-green and  the  solitl l a m i n z .  
ochreous, brovinish-gray films. T h e  arrangemeilt of the glass fibres in parallel planes 

T h e  thin s e c ~ i c n s  prefent  the  same constitution a s  that  may have been 11rotiucetl by sort ing in the air tluring their 
of the  coarse variety of rhe rock, n.itliout the  prtsence of 1 prpssure while still hot and  

2. Fzl/r. g,eeiz volca/zic f2<f, of Cknllz's, Ic'a ho. a ri~arl<eti 

fall, by la t t r  sul~erincurri l~ent  
puinice, the p?rticles of quartz aritl feldspzr varj  ing in l~last ic ,  or it niay be in some instances by tlie influence 
size Sro~n 0.06 to 0 . 2 5  11in1. B i ~ t i t eis abundant  in scales of o\.i:rflowing Ial-a-sheets. T h e  cohesion proclucetl by 
0.1 to 0.2 m m ,  in diameter, often of ochreous shades of such d o ~ v n w a r d  pressure and  interfus~on llas protfuced a 
bron-nish-yellow antl maroon, through partial decompo- structure which can hardly be tlistinguislieti from tha t  of 
sition, and  with curvet1 fibres or  \\-rinltles a s  if crushed in many 01)sitlians and rhvnlytes. 
by 111-essure. T o  i ~ s  abundance a re  clue tkie fine lamina- [).o/II 711o/~fh Wil-6.  Fine r ~ h i t s $ / l / ~ ~ i t . ~ ~ - t ~ / J ,  of Bill 
tion of the  roclr and ,  in part, its greenish color. T h e  liiriizsfoi,/l. of Colo~izdo Zi'Li,r.i-, ./i-r>o?~n. 
ground mass l i rg r ly  consists of g lo l~ules  of colorless A cornpact xvhite schist, wilh allnost the fine texture of 
glass, but  in less tlegree than  in the preceding variety, 1 No. 3, traversed in places hy I ~ r o n - n  curved i~npl-essions, 
their size var l ing  fro111 0 . 0 ~ 6  to  0 . 0 1  mm.  apparently produced by rootlets. 

3. f i l e  white $t~ut r'cii-f/!f,@' LSi(t/lis, IiJnho. 1 T h e  thin section ~ n a i n l y  es1iii;its a very finely feltetl 
A very fine compact  rock, grayish, i\rith a bronze shade ,  ma.ss of short ,  s traight  f i l~res  of pale bro\vnish pumice. 

with a lamination so  decidctl tha t  it inclines to slaty. Besitles these only a very few blaclr particles of magne- 
U n d e r  the loup the  same constituents a r e  visible a s  in tite, f t ldspar,  t t c . ,  \vtre distinguished. 
No. I .  7. Fixe h .o~~ / t t : ,A  from l n ~ t  $~~/n icc- f /#;  Zo~nlii!y. 

T h e  thin sections show a close relationship to those of A I ~ r o ~ ~ n i s I ~  the  prececli~ig, ~ v i t h  abundant  variety of 
No. 2 .  A little I~ornblende  is present. Biotite occurs in minute black particles. Tlie  slaty lamination is decitf- 
distiilct scales, soint t lmes hexagonal, not so  minutely etily marked,  ~ v i t h  slight adhet-ence over many planes a t  
dispersed a s  in No. 2 ,  generally 0.01 to 0.1 m m .  in tiiam- wh:ch the  rock breaks easily, presenting remarltably flat 
eter. Tile  fragments of quartz and feltlspar, a s  a rule, surfaces.  
present their longer axes in t h e  schist plane, I T h t  constitution tlisl~laped in the  thin section is sirriilar 
I 0 . 3  to  0 n m .  in I e i t l  Tllc  glass in:l:liiia: to  that  of rhe yrecrrling specimen. hlinute glassglobules 
in !he quartz, ranging from 0.002 to  0.037 m m .  T h e  
ground mass appears to  be mainly composed of pumice, 
more or  l t s s  altered, in very luinute fibres antl particles. 

This  rock strongly reseinbles t h e  tufa of the lignite 
beds near Osarisawa, Akita, Japan.  magnetite. 
4. Pztn2ice-f~c$; Moo~c Siatiojt, Prtizrtrke i?artye, 

dlornj,, Al'c.vnd~z. 
This  rock is decidedly ochistose, cream colored, nearly A coarser stratified turf \\-it11 11rown a n d  ~ v h i t e  layers,  

white, of a fine grain, intermediate between in n ~ h i c h  grains of pumice, ol~si t l ia~i ,  Nos. I and  glassy feltlspar, a n d  
2, illost of the  constituents being t h e  s a m e  a s  in IVo. I quartz reach a diameter of I to 5 mm. 
and  less than 0.5 inm. in diame:er, though occasional T h e  thin section is rich in pumice 111 all its fibrous, 
grains of pumice, g ray  and  retl obsidian, ancl pel-fect curving, and  reticulated forms, and  in minute globules, 
crystals of quartz may reach from 2 to  8 m m .  in length. thread?,  and  shretls of volcanic g l a s s :  angular  grains of 

I n  t h e  thin section tile co~lst i tueuts  a re  found disposed finely 1a1nellatt.d plagioclase, \\atel-clear quartz,  a n d  

with great  regularity : pumice, with i ts  fibres often 

curved, a s  if crushetl ~ v h i l e  still soft and  plastic : quartz : 

trichinic feldspar : possibly sanidine : magnetite : ferrite : 

biotite, salmon coloretl, sonletimes very cloudy:  and  vol- 

canic glass in cellular networlr, often full of g a s  bubbles, 

elongated ant1 distorted. In-the ground mass,  globules 

of glass and  fibres and  threads of punlice largely pre-

dominate. 


Tlle  punlice in all these tuffs is  not  perfectly isotrope 9. Bnsnlt-i!z!f, or $i@o, dl fs . ,  Trini .  CChm?i,l/hi1 

between the  crossed aicols, but  presents innumerable, , A fine-grained olive-green \\,it11 white I - O C ~ ,  streak, 
though exceeclingly minute glittering points, apparently ' friable to arenaceous, with harely pe~cept ib le  schist 
crystallites formed by incipient clevitrification. A few stl-ucture in tlie sl~ecimt-11. U n d e r  the  loup, minute 
minute sphere l i t es  were also detected. granules of feldsrar ,  quartz, etc., a re  distinguishable, 

5. St/~ratt;+icrl li'hj~o4,e-iicf, Te~l$i5lie, r\ivntz'('ia. rarely I m m .  in diamete~:, einbedtletl in a grayish-green 
A snow-~vhi te  I<aolil~ic variety, related to t h e  preced- cement.  

ing, ~ v h i c h  appears :o consist principally of puinice, A few In  the  thin section t h e  constituents a re  very 111uch t h e  
grains of black obsidian and  red quartzite cccur, t h e  lat- same a s  in No.  8, with the  exception of hornblende, and  
ter  also a s  a somewhat rounded pebble, 34 m m ,  in all the  grains a re  in large part  rounded. A few elongated 
length. rounded grains of a basaltic lava a r e  also inclutled, 

T h e  thin section, t ransverse to  the  sc!iist-plane, pre- highly micro-crystalline with illinute ledge of plagicclase 
sen ts  a n  interesting structure, ~ l l a d e  u p  ofgranular  layers scattered through a recldish-bron7n opaque base. 
al ternat ing with others possessing strong fibration. This  specimen, and  perhaps the  precetlilig, represent 

The ina te r ia l  of the  former is mostly l~ l te  that  of No. 4: the  basic division of the  tuffs, being ejections from a n  
feldspar is sparsely scattered : quartz fragments abound,  eruption of 11asaltic lava, though naturally colllposed of 
with t h e  usual glass inclusioils, ancl ivith sides deeply its lnore fluid, glassy, and acid scoria. 
eroded and  indented : also magnetite, ferrite, and  ~ni i lu te  F r o m  these facts  it may be  concluded t h a t  enormous 
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luassts of volcanic tuffs of widely varying character are 
dispersed throughout these regicns in the STTest to  an ex- 
tent which could hardly be appreciated from the n~eagre  
references in our present petrographical literature. 

In his ciiscussioii of the rhyolytes of the foitieth 
parallel, Zirkel remai ks : * 
" T h e  f o r e g o i ~ ~ gclercriptions s l io\r  in  n l i a t  nbundarice those  

f i l ~ r o u s  b o d i e s  in  which t h e  f ibres  a r e  nor  g r o u p e d  radial ly a r o u n d  
a cenr re ,  ns in  sphcerolirea, but a r r a n g e d  as i a l ly  a l o n g  a l o ~ i a i -
t i ~ d i n a l  l ine ,  a r e  cl~sseininarrd thro11~11 these rhvo l i t e s . .  . . T l l r s e  
axiol i tes  usual ly c o a s i ~ t  of distincr; u n i f o r m l ) ~  rliin fiI>iei. 01- of 
wedge-l ike pa r i i c l e s . .  . . \Ye s e e  in  t h e  a r r n n z e m r n t  of r h r  f ibres  
i n  t hese  rhyo l i t e j  f,ur d ~ f t e r e n t  t y p e s  : n, cfnr&ll!- 1,adial : 6 ,  long-
i tudinal ly axial : r ,  pa ra l l e l :  if, confused  a n d  ort ier lesi .  T i l e  d t -
v e l o p m e ~ l t  of fillre? is ,  i n d c e d ,  a p l l c n o ~ n e t l r nve1.y c l ~ a r a c trisric c f  
rt.yolites, etc., e!c. 

A comparison of thcse facts with tliose prese~~tec! in my 
examination of these tuffs appear to me significant, not of 
the tlevelopment of fibration, etc., in a fused mass, but of 
the fragmental origin of at  least many rhyolytes, obsidi- 
ans, etc., as suggested in the stutly of No. 5. Tile evi-
dences of the hot and plastic condition of tlie fibres anti 
drops of volcanic glass, with the occasional escept:on of a 
cooled outer shell, for a long time after their fall, nntl of a 
tendency to the growth of microliths, sphcerolites, etc., 
within them, may offer another motle of crigin for the 
formation of axiolites and sphcerolites. T h e  m~omalous 
presence of augite in a cluartzcse rcck like il?yol!-tc, to 
which Zirlte! calls attention in the some passage, may 
also find explanation in the varied intermixture of 
minerals which prevails in many tufis, rather than to in- 
digenous clevelopment within an  acid lava. 

Dr.  NEJVEERRY said that lie had no cioubt that  3Ir. 
Julien was quite correct in regard to the genesis of the 
peculiar roclts which lie had described. H e  hat1 collectetl 
tlie specimens and was able to supply some facts in rtgarcl 
to their mode of occurrence. The)- belong to a series of 
roclts, plainly volcanic, hut of ~vliich tlie h~story  has not 
been given by tliose who have studietl the volcanic roclts 
of the West. 7 lle circunistances of their occurrence are 
briefly these : over a great belt not less than one th3u- 
sand nl~les wide in some places, riz., from the crest of tlie 
Sierra Nevada to the eastein foothills of tlie Rocky ilIts., 
and with a north and south estension of tllousands of 
miles in British Columbia, the IJnited States and hlexico, 
we have an extraordinary display of the products of vol- 
canic action. This is the great silver belt of tlie \i-orld, 
a n d i s  also rich in mines of gold, copper, lead, etc. 
Throughout all the Paleozoic ant1 ;\Iesozoic ages tliis 
country was an  unbrolten thougll not entirely unwarped 
sub-marine or sub-aerial plateau, ~ i ~ l ~ e r e  the ~l los t  co,iimu- 
ous and extensive series of sedimentary rocks \\.as c!epos- 
ited of which ive liave any linowledge, At the close oi the 
Jurassic age the western portion of this region ivas folded 
up, to form the great chain of tlie Sierra Xevatla arltl Cas- 
cade Mts., and along this line of fracture numerous vol-
canic vents were establishttl, Lassen's Uutte, h i t .  Sllasta, 
hlt. Hood, hit. Raker, etc., n-hicll have coiltinutcl in inter- 
mittent activity to the present (lay. In Tertiary tiines 
the plateau east of the Sierra Nevada,was brolten up by 
a series of north and south fractures resulting in the 
formation of the remarltable svstem of mer~dional moun- 
tain ranges which constitute the chief topograpllical fea- 
tures of the district. These mountain ranges are com- 
posed of bloclts of I'aleozoic limestones and santlstones 
--now converted into marbles antl cluzt-tzites--set up on 
edge cr at  a high ang-le, or of volcanic materials which 
have welled up through some of the fissures. Along the 
lines of fractures are great numbers of hot spriug-s, the 
representatives of thousands more which existed in fonner 
days, antl to which we owe the great system of fissure 
veins of this country :-hot water charged \\lit11 mineral 
~ n a t t e rgradually depositing this ancl filling the chanilels 
through which it flowed. 

The  volcanic rocks which have been poured out in so 
-. 

': U. S. Geol. Expl .  40th Par., VI, LIicrosc. Petrog., pp. zor-mj. 

many places exhibit a great  variety of physical and chemi- 
cal characters, but have been grouped by RICHTHOFEN 
antl ZIRKEL into five species-prop) lite, rliyolitr, tracliyte, 
antlesite ant1 basalt. Capt. DUTTONn.110 has given great 
attention to the volcanic rocl;s of the TITest, has distin-
guished a larger n u n ~ b e r  of Itinds ancl has adopted a dif- 
ferent classification. Asitle from these massive rocks there 
is another group ~v l~ ic l i  constitutes a ~narliecl feature both 
in the topography and geology, ant1 theseare those n~h ich  
have been made the sul~ject  of hIr. JULIEN'S paper. They 
are generally soft in compositicii, often highly colored,- 
white, retl, blue, green, gray or yellow- more ccmmonly 
white, led or gray. They are often quite local and usu-
ally occupy the lowlands, frecjuently nndeilying much of 
the level surface between the mountaii~ ranges ; ancl their 
best exposures are seen in the banlts of streams which 
have cut these lo~vlantls. Tliere they are shown to be often 
horizontally bedded and sometimes interstratified with 
lacustrine sedinients ant1 sheets of basalt. Typical expo- 
sures of these rocks may be seen a t  Eureka, Nevada, 
where houses and cellars are excavated in the soft material 
which fornis the sides of tile valley; at  Challis, in the 
banlts of Salmon River and  Garden Cretk, whence the 
specimens dtscribtcl by RIr. JULIEN came, and in the 
caiions of the Des Chutes ancl its tributaries in Oregon. 

Econon~ically these rocks liave consideral~le inportance 
as  they are extensively usetl in place of fire brick for lin- 
ing lead sn:elting furnaces, being very refractory, and 
easily dressed into shape \ \ 7 1 r 1 1  an cltl axe. 

T h e  above section represent; tlie filling of iome of the fresh water lakes 
\\,!,icli formerly existed in Oregon just east of the great volcanlc cones of 
the Cascn$c hloumt~ins.  Kanlbers I and 11 replesent sheets of basalt 
the even nuinber softer tufli and 11ed of dintornaceous earth, the odd n r ~ r n ;  
bers coi~solidated conglome~ntes o i  1 olcanic materials called " concrete " 
I n  my notes. 

The  study of a large number of outcrops of tliis series 
of roclts from Southern Arizona to the Columbia River 
has cotlvincetl me that  they are generally volcanic ashes 
~ v l ~ i c hhave been washed down and more or less per- 
fectly stratified in bodies of xvater which formerly occu-
pied the intervals between the mountain ranges of the 
great basin. On the L)es Chutes a section of nlore than 
rooo feet shows 25 alternations of strata,maiiy of which are 
examples of the rocks in cluestion. I-Iere they are inter- 
stratified \\7ith beds of tripoli, cornposed of fresh water 
cliato~ns, and layers of basalt. Some of the ash beds are 
almost entirely co.niposed of lapillae of soft cottony 
pumice, others are finer, grey, red, white, etc., ancl con- 
tain the trunks of coniferous trees, and in some instances 
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are pierced with holes which represent the stems oi up
right plants, thickets of which were buried by the descend
ing showers or rapidly accumulating sediment of volcanic 
ash.- Here the source of the materials is to be sought in ' 
the line of great volcanic vents which crown the summit 
of the Cascade Mountains, and from which, at intervals, 
were emitted either floods of lava, poured down on to 
the plain along the eastern border of the range, or 
showers of ashes which, borne inland by the prevailing 
westerly winds, fell on forest, savannah and lake, tem
porarily destroying animal and vegetable life and form
ing, when falling or washed into water basins, strata 
which alternate with fossil beds, the accumulations of 
quieter times. In other places these tufaceous deposits 
were washed from all the highlands into the valleys, 
forming local masses of considerable thickness without 
the intercalated beds mentioned above. 

The accompanying section, copied from my report on 
the Geology of Northern California and Oregon (Pacific 
R. R. Report, Vol VI, Geology, p. 47), will illustrate the 
deposition of these tufaceous rocks in the lake basins 
where they are inters'ratified with the fossiliferous beds. 

< » — 

T H E S C I E N T I F I C S O C I E T I E S OF W A S H I N G 
TON, D. C. 

T H E P H I L O S O P H I C A L SOCIETY.—Dur ing the month 
of November three very important papers were read : 
on the Anomalies of Sound Signals, by President James 
C. Welling; on the Storage of Electric Energy, by Mr. 
J. C. Koyl; and on Baiometric Hypsometry, by Mr. G. 
K. Gilbert. 

The first named paper was a comprehensive review of 
the vexed discussion concerning the anomalies observed 
in the transmission of sound, and the summation of the 
result in a series of twelve aphorisms. The second paper 
was by a fellow of Johns Hopkins College, with reference 
to a series of experiments lately made by him in company 
with some Washington gentlemen upon an invention for 
the storage of electricity. Mr. Gilbert's communication 
had reference to a scheme of measuring altitudes by 
means of two barometric stations in the same vicinity, 
the one quite elevated, the other as low as convenient. 
By this means the influence of the thousand and one local 
causes affecting the barometer would be more thoroughly 
brought under the knowledge of the observer. 

T H E B I O L O G I C A L S O C I E T Y . — T h e following com
munications have been made during the past month : on 
the Philosophy of the Retardation of Development 
Among the Lower Animals, by Prof. C. V. Riley ; An
tiquity of Certain Types of North American Non-Marine 
Mollusca, and the Extinction of Others, by Dr. C. A. 
White ; Recent Explorations of the U. S. Pish Com
mission, by Mr. Richard Rathbun. 

Professor Riley drew the attention of the society to a 
number of instances where the development of insects 
had been retarded in the embryo stage for a very long
time. This did not refer to the well known retardations 
of whole broods, but to wholly exceptional cases. The 
speaker attributed the phenomena to evolutionary causes, 
and showed how a species might be saved from the 
wholesale destruction of a very severe winter or other 
disaster by this means. 

Professor White's paper had reference to the survival 
from very high antiquity of many of the fresh water and 
brackish water forms, and to the total disappearance of 
others, for which events no adequate causes can be as
signed. 

Mr. Rathbun's communication was a review of the 
work of the Fish Commission from its foundation, illus
trated by a map locating every dredging station ; by a 
papier mache model of the Atlantic bottom as far out as 
the deep soundings, from the mouth of the St. Lawrence 
southward, and by specimens of the apparatus employed 

as well as the fauna discovered. The address was neces
sarily very comprehensive, but exceedingly interesting. 
At the same time the attention of the society was called 
to a pamphlet by Prof. G. Brown Goode, entitled " T h e 
First Decade of the United States Fish Commission, its 
Plan of Work and Accomplished Results, Scientific and 
Economical, Salem, Mass. : S&lem Press, 1881." 

T H E ANTHROPOLOGICAL SOCIETY.—Three papers 
were also read before this societv in November, to wi t : 
How Shall the Deaf be Educated ? by President E. M. 
Gallaudet ; a Navajo Myth, by Mr. R. L. Packard ; the 
Regulative System of the Zunis. by Prof. J. Howard 
Gore. The education of the deaf must be preceded by a 
proper classification of the heterogeneous group com
monly called deaf mutes. The question oi the relative 
superiority of the sign language and of visible speech 
was discussed with great minuteness. The author also 
treated the problem of heredity, of relative intelligence, 
and of the power of abstraction, with great ability. 

Mr. Packard's myth was one taken by him last summer 
from one of the Navajo tribe and related to the origin of 
the Navajos. 

Mr. Gore has spent some years upon the evolution of 
deliberative assemblies and the conduct of such bodies. 
Last summer, being in charge of a surveying party in 
New Mexico for the government, he availed himself of 
his opportunities to become familiar with the customs of 
the Pueblo Indians in such matters. These papers will 
be published in the proceedings of the Society. 

<•» 

DIAGRAMMATIC REPRESENTATION OF STE
REOSCOPIC PHENOMENA. 

{Continued from />. 548, ATov. igffi, 1881, in Ti'ansactions of N. Y. 
Academy of Sciences). 

In a previous article (8) it has been shown that no reliance 
can be placed upon the theory of apparent distance in 
the stereoscope, elaborated by Wheatstone and Brewster, 
and applied in the diagrammatic explanation of stereo
scopic phenomena in all our text books on Physics. W e 
may well ask, therefore, to what extent it is possible, by 
any diagram, to represent the position of objects as they 
should appear in the stereoscopic field of view. So far 
as this is determined by the relation between the visual 
lines we may secure an approximation only by the follow
ing method, in which it must be assumed that we know 
also the relation between the camera axes at the time the 
photograph was taken. Since the visual lines may be 
practically regarded as special secondary axes to the crys
talline lenses, it will be found convenient to call them 
visual axes, and their possible relations, axial convergence, 
parallelism, and divergence. It may be well also to re
state two principles that have been sufficiently demon
strated elsewhere. 

I. A point farther or nearer than the point of sight is 
necessarily seen double (9) and with imperfect localiza
tion. If farther, the internal rectus muscles of the eye
balls must be slightly relaxed to make it the point of 
sight; if nearer, they must be contracted. Such relaxa
tion is habitually associated with remoteness, such con
traction with nearness, of the point fixed. 

II. If an external point is imaged upon corresponding 
retinal points, the subjective effect is that of union of the 
two eyes into a central binocular eye, the nodal point of 
which is the point of origin in all estimates of direction 
and distance. (10) 

A brief preliminary proof of a geometrical principle 
to be applied is also necessary. Let C and C , fig. I, be 

j two fixed points, and E midpoint between them on a 
horizontal plane. Let this plane be cut by four vertical 
planes, parallel to each other, their traces being marked 
I, II, III , and IV. Let B a n d O beany points of plane I, 

I from which straight lines are drawn to E, piercing plane 
II at A and P respectively. Through C and C let pro-


