
eight  lifted froni tlie quarry are  sonietirnes made 1111 ~llos'ily 
of th i s  form. I n  clivisio~i C a re  several fo rms;  a notice-
able  one has its fresh surface covered \sit11 mastoidal 
eminences;  these ~vIle1-i cu t  dolvli 11). n ~ e a t h e r i n g  leave a 
series of 11eautif11l rings or c;oncenti-ic circles. Esrtlnples 
of this  species a re  n o t  unlike an inverteel sa1Lcer in sliape. 

'The species iound in 11 may be  collected a t  ('hiizy, 
N. V. ,  and  a t  many localities in Vcrmont :  those in 13 and 
C: a t  their  a ~ l ~ o l ~ i - i a t e  'I'hehorizons a t  Isle I'a Mbtte ,  Yt .  
form in H is incidentally largely distributeti t l i ro~ tgh  t h e  
country ancl n-ill be  So~incl when looketl for  in t h e  tilcc! 
floors of alniost every public bu i ld i~ lg  where Isle I,a 3 I o t ~ r  
marble has been used. I11 iiluseulns, too ,  it vi l l  be ioutltl 
under  t i t le  of " Is le  Ida l i o t t e  bantled 1imesto;:e." T h e  
place a b o r e  all others  for  displ~iy of S. .i'c<y-asiii/: is :I l i t t le 
i.;la~~cl,a t  t h e  entrance of I:utton 13:iy, t l i r re  miles soutll 
of I;ort Cassin, \'t., x h e r e  a layer zo t o  3 0  inchcs thick is 
esc1usi1-ely of this  forrn anci Cni~ci/i/rtri~L;r lLt~ii~i~cif~rfir, 

'The f o l l o ~ v i ~ l g  tlie genus  .Sf/-oiicir- facts  a re  evident : ( 7 )  

sllenring of rocli and tlie graclual slicling or m o ~ e m e n t  of 
t h e  one nlass ul)on tlie surfat:e of t h e  othel- is called 
dynamo-tlleta~liorphism. l c i t h e r  t h e  name 1lor t h e  idea 
originated ~ v i t h  I j r .  Ca!l::\~ay, 11i:t tlie thorough exposition 
t h e  s u l ~ j e c t  has I-eceived a t  his hands entities him t o  n 
forenlost place :inlong t h e  pioneers in  this iield of r tsearr l? ,  
ancl t h e  reslilts l ~ e  h;is obt;iii:eri a r e  a n  in l j lo r tan~  s tep  i ~ r  
advance in t h e  fieltl of dynanlic geology. 

'i'lle Ll;il\-cr11 Hills arc 1nnin1)- cuml1os5d of ~ i i ~ s s c sof 
i g n w ~ ~ sr~c:li ,  grarritic i r r  charartel. ,  t h e  ron.;titi:er:ts 
cliieily ci~nsitlcl-edbeing 1)iii:ii-y p r m i t e  and  tx1.o 1;intls of 
clorite. 111eel-tain localities thel-c: a r e  espost:il bancis of 
crystalline scilist, :~~>pal-eiltl!. as  o l  s ~ ~ b s e ~ l u e i i t  scams in-
terralat ion but  real I y catacl;istic: i l l  origin. 1\ i1e::i: st,ali,s 
are t h e  ::Ileal--zones withiri ~ r i i i ch  the  : ; i ~ h i s t - n i a l  pro-  
cess occurred. .\side f r o ~ i ?  tile- nor:ti;!l inetLanio:.1,1iism 
n-!iich toolr lilare. t h e  chief facie:- seemc.d t o  1)c a tlistiiic:t 
s l iear i r~g nlo\-eniei1t t h a t  reiulteil '11 a fusioit s7Liffi[:ie~1tly 
complete  t o  jlroduc:e plastic.ity. 

tore)-iir::i does no t  n ~ n l ~ e  i ~ l ~ c l i  c'I:anges was t h e  ti.a~isEorn:ation its first ;y)peru.nnce in t h c  A\ rnolig t h e  n~ecl>anicnl  
l c i re r ;  i t  is there ra ther  in its tlecatiel1c:e; ( 2 )  it :il)pe;rrs of tliorite into niic:l-gneis:;. I n  lhi: process o f  t~,a:isEoi--
in t h e  locver Chazy, follo~virig close L I ~ X I ~  uiarioii tlie j>ulverizetl iirineral i ~ o t  infseci~teiitly passeti t h e  Ci:j~iio;oi~i?, 
arid persists through t h e  different tlivisions; ( 3 )  i t  callnot t!lrorrg!x an i1ltermetii;ite si;ige of i;itniii;\tccl gsit  t h a t  s i l t i c  
of itself be trtisteti as  :i safe inciication of tlre I<lack latell a setlinient. .\ still inore interesting change nr:is 
River. thix i i~ jec t iou  of potaslr :r~ld l~ot:issi~lm ieltlsp:lr iilto t l i t~r i te ,  

Ifomever, i t  slioultl he noticcd t h a t  S/ / -o / i i t r f~~r - i ; . i '~~~i~  of t l ~ c  i:or1-es1)o1i(li11g s o c ? i ~ i n ~  a n d  ;I s i~i i i lar  t t - a ~ ~ s f e ~ - c ~ ~ i c e  
;*t~~q,.osi/?iiis rrlost freciuently pairetl ~ r i t l i  (i;~ii!r121rni.i'ir sal ts  into grclnite. 111 still otliei- 1::1ses, ilii~i-ite ant1 
tri::~olm"nt, anti t h e  presence of t h e  two forlns estnl>lishes g rn~r i re  were niutually intcrlnceil. C'l~lot-ite :inti fersic' 
bepontl cluestion t h e  presence of the  1~:laclt River. 

Acnr:.l. fifteen years ago, while sc t t ing  a piece of 

usicie l ) r o t ? ~ ~ , ~ c t i  ciec.on~~)o.;itio~r tliorite ~ i e l - e1)y tile of 
i i~jcctet l  oi- i~riiltr-atetl into tlic CI-acks, i - l c a ~ a g e  nntl shear- 
pI:iilcs of crus'iietl grani te  ; ~ i i i l  o f t c l ~  iiiigrnteti l o  ;L c o n -
sider:il)le tlistnnce, givilig rise t o  ;in intci-li)li;itioll of  
cl\iol-it e a i ~ i l  i)iotite ~ i t h  t h e  <jil:iri:<, fcj('til):i~, nnci iilusci,-
~ - i t . c l  of !lie I-csultilig g~icisi;. 

'I ' lic: nriner:~l c~lianges inn!- I)e c,!ris.;i tied ;is ((I)  tlerorlrposi-
tiox, (6) tr;insition. and  (1.) r r : i -oi is t r~~ct ioi~.  'l'hi! inasrire 
1-oclis 1x1~s iiito schihts thi-oi:,clll n PI-oress  of t l e c i ) ~ l ~ l ~ o s i t i o ~ i ,  
folionred ;:nd partly accon~i)l.:iiieil iiy a pl-ocess of recoli-

I iea~-y str~ii.ticrii, in i\:hich t h e  ne~vl>--for~i led quartz  ancl feldslinr 
mining machinery t h a t  revolveti o n  a vertical shaft ,  work cry:;taliize, af ter  the  secont1ar~- consolidation. 'I'lle chief 
was brought  t o  a s tand  by  t h e  c1isco1-cry tha t  the  j o ~ ~ n l a l ,  niincrai changes o f  tlie schist-making pi-ocess a r e  ( t r )  t h e  
intended :ls a chair and b i , ~  for  t h e  cone-shape11 bezirirlg, 
was considel-ably t o o  small.  i\ s l ~ e c ~ t l a t i v e~ v o r k a i a n  
thought  i t  niight wear dox\:n t o  shape, however, ant1 siarteii  
the  machinery.  T h e  experiment ,  though of t iouhtf i~l  
success from :I mec11:ulical s tandpoint ,  was brilliantly 
s~iccessful  in ano ther  light.  'The bearing a n d  jonrnal, 
bo th  of drop-forged steel,  Irere irelded t o  each o ther  anil 
broke into a dozen pieces. 'l'he interest ing point,  h o ~ r -  
ever, was t h e  fact  t h a t  t ~ s o  f ~ r g i ~ l g s  lan~i~i;ite(i steel O F  
11nder tile agency of heat  were converted t o  a n ie t :~~nor -
phic form. A t  t h e  surface o f  ~ t l d i n gtlrc lalninatetl steel 
became crj-stnlline, ant1 eye11 t h e  1):ti-ts a t  soirle l i i s t a~ i re  
hecame semi-i-rystalline. I t  ~ v a sa fair. iilitstrntion oi' 
\vh;i? is n o w  cailed dvnamo-rxletn111or11i1ism. 

111a very rem;lrkal~le  paper  presented t o  t h e  {I/i(ri.fi,i-[j, 
.,T~~zi?-i!nlof tlie (;eological Society of E;ngiand, MI-. (:Il;ii-les 
Caliaw:ly, 1). Sc., I.'.(;.S., has  publisheti the  I-es1.11~ of his 
rescnrches on t h e  origin and  foi-mati011 o l  certaiti cl-ystaliile 
schists found in t h e  AIal\~ei-11 Hills, il l  tlie west of l~;ngl;ir~cI. 
X close stitdy of these schists during a period of five 
years has  111-ought L)r. Calla\v:iy t o  t h e  conclusiotl t h a t  
tiley were pi-oiluced by ;I c lynnmci -meta~ i lo r~) i -~os i~not  
d i f e r e ~ i t  in essential priilciples froill the  ill11strritioi1 de-  
scribed in tilr  precedi;-ig p:rr:~grnpll. ~ n e t a -O ~ ~ ~ l i ~ ~ a t - i I y ,  
morpliisn~ in rticl<s n!ay be briefly t1escril)ed a s  t h e  cliange 
that  a setlinientary roclc u~ldergcjes when s!tbjrctetd t o  ill-
teiise pressure in tlie pi-esence (,I heat  and mc~istui-e. ' rhe  
r ~ c k  becoines more 01- less (~1-ystnlline, ant1 these is a 
tent',ency from homogenei ty to heterogenei ty in  tliineral 
s t ructure.  T h e  production o f  metamorl>hism b y  t h e  

rc.jilacernent of orthoclase by cjtiartz and  ~nusco\- i te; (6) 
of plagioclnse by t h e  cl~iartz cind n ~ n c o ~ - i t e ;  ( r )  of i-hlorite 
by lhiotitc and ~ v h i t e  13lica; ( d )  ; : I - I ~  of biotite 1)y ~;r.!iite 
nlica. 'I'he liberation of  potassi~iiii (I-0111 t h e  grani te  is 
so~i i r t in lesacconil~aliied by silicification of t h e  T-einc anti 
t h e  li:.otiuc~iol~ of garnets .  '['lie reconstuuct io:~ o f  ields1,:ir 
is ;~lsci a ~) rorn incn t  feature i~!  t h e  nietnmorl)hism. 

ilmol1g- thc' cheniical change.; t h e  follo\ving a re  note-
~ v o r t h y: (a) t h e  ruuttial tralisierence OF scitiiurii. allti 
l ) o t a s s i ~ t n ~  c o r r ~ p o n n d s b e t u - e e n  diorite and grani te ,  
also 111-eviously ~ i o t e t l  antong lihysicni changes :  (!J) 
thi. I-em oval of sotli~iin, l~o;assi!~m, n : e s i ~ i ,  cal- 
c i r~tn,  n l ~ ~ ~ n i ~ ~ i u i i r  iron ( o ~ i ~ i ~ o ~ i i i i l i tliorite is con-:iatl ~ ~ 1 i e i 1  
\-tx~,l.etlt o  grlcissoiil 11uar:zitc: (c) t h e  retention of alu-
~ni l l ium:inti t h e  eliinination o f  ~ i l1~~: l in rc o n ~ p o u n d s  \vhc~i  
iiiorite is meta~uoi-phosed t o  ~rruscovite. 

I>r. i~a1lan;iy's rcsearci-ies in-\-(,!red t h e  ~-il-cl~al-ntio~iof 
allout gcc thin sect ions of  i.ocC Tor study \\ it11 t h e  nlicl'o- 
scope, ; ~ n d  ;I large liuiril>el- of chemical ~11?;1lyses. Fiis 
hypothese!; ai-c. bolcl and i l~genious ,  in\-olvillg ine ta io ln ;~-  
toyis oil n 1;irge scale. Slll~seciuent ho\re\-el-,i11\lebti>;~:-aiio11~;, 
11;ivc not  d i s l ~ r o l ~ r d  t h e m ;  011 t h e  t:or~tl.ary they  ha1-e l)ei,il 
istroi~gly roilii1.111ed. I t  is intercstiiig. nl i ) re~)\-er ,  t o  corn-
pare tlic \rcji-Jc oT 111-. Cail:r\vay \\-it11 t h a t  of MI-. \.:in 
Hisi. on t h e  sc'liists of t h e  l'eliokrc? it-i)n-1)earing series 
(U .  S .  Cleol. Sill-1-ey, Itel). 1883 ai:d 1889,I)]>. 429 e t  seq.) .  
'1'11~itleas shatlomed in Mr. \-an f i ise 's  repor t  cnlllt? not  
liave I~eei i  r i~ore  11111y confil-niecl thaii they 11:ll-e been by 
I l r .  Callarray, ~z.orking indcpciitiently a t  t h e  s a n ~ e  t ime  011 

rocks  several thousaiiti miles away. 


