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The geol ogy of the northwest Adi rondack l ow lands is characterized by 
northeast-trending bel ts of h ighly deformed rocks, chiefly marb l es and 
gneis ses, a l l metamorphosed to upper amph i bol i te fac ies grade duri ng the 
Grenvi l l i an Orogeny . A cl ear pi cture of the structure and s trati graphy 
of th i s  regi on has proven el u s i ve due to effects of recrystal l i zati on, 
mul ti pl e fol d ing, anatexi s and magmatism duri ng metamorph ism • .  

Several d ifferent structural and stratigraph i c  model s h ave been 
proposed wh i ch i l l ustrate the di vers i ty of opin ion surroundi ng these 
rocks . Engel and Engel ( 1 953 ) bel i eved the s tratigraphy to be part of  
the overturned, southeastern l imb of a regi onal anti c l i norium whose upri ght 
l imb l ay to the northwest i n  Canada . They recogn i zed five major strati
graph ic  units which, from NW to  SE  in  order of  decrea s i ng age, i ncl ude 
the fol l owing :  

1 )  B l ack Lake metasedimentary bel t ;  2)  Gouverneur, or Lower Marbl e ;  
3 )  Major Gneiss  bel t ;  4) Balmat-Edwards, o r  Upper Marb l e ;  .and 5) Harri s vi l l e
Russel l bel t ( see map, Figure 1 and cross-section, Figure 2) . 

A model by Lewi s ( 1 969) i ncl uded two major marb l e  un its ,  separated by the 
Major Gneiss,  which were conti nuous across the northwest Adi rondacks but 
repeated i n  l i near, northeasterly bel ts by tight, upright fol d s .  More 
recently Foose ( 1 974) and Wi.ener ( 1 981 ) postul ate that there i s  but one 
carbonate hori zon repeated by mul ti ply-refol ded nappes . 

There seems to be agreement that a l ask it ic  gnei sses ( l eucognei sses)  
wh i ch core domical structures i n  the northwest Adi rondacks consti tute a 
basal hori zon over which marbl e and gneiss precursors were depos ited . 
Geochemical data and recent fiel d mapping  reveal a rel ict  strati graphy 
cons istent with an ash fl ow tuff ori g i n .  Geochemi cal data from the Major 
Gneiss are cons istent with an ori g i n  as  s l i ghtly reworked, dacitic  tuff . 
Resul ts of mappi ng by S t .  Joe Resources Company geo l og ists ( i ncl uding 
deLorra ine) are best i nterpreted as two di sti nct carbonate un i ts separated 
by the Major Gnei ss . The basal  marbl e, here termed the Gouverneur marb l e  
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type, di rectly overl i es the l eucogneisses and compri ses the Engel s '  B l ack 
Lake, Gouverneur ( Lower Marb l e ) ,  a nd Harrisvi l l e-Pi tcarin  marb l es  ( part of 
the Bal mat-Edwards, or Upper Marb l e  of the Engel s ) . Major Gne iss  overl i es 
thi s  marb l e  and, i n  turn, i s  overl a i n  by an  upper marb l e, hereby cal l ed 
the Balmat-Edwards marb l e  type .  Thi s  model i s  s i mi l ar i n  some respects to 
that of  Lewis ( 1 969 ) . 

The purpose of th i s  f ield  tri p i s  to i nvesti gate reg i onal strati graphy 
and structure from the perspective g i ven here . We wi l l  poi nt  out numerous 
areas where further i nvestigation i s  needed, particularly  wi th regard to 
the rol e of magmatism duri ng (before? )  metamorphi sm .  He wi l l  a l s o  d i scuss 
the ori g i n  of some of the gnei s s i c  rocks i n  v i ew of recent geochemi cal data . 

Stop Ne . l .  New roadcut on Route 81 2 north of Harri s vi l l e  near bridge over 
Oswegatchi e Ri ver, Harri sv i lle  quadrangl e .  

W e  start our trip i n  the Harri svi l l e-P i tcarin marb l e  bel t adjacent to 
the H igh l ands - Lowl ands boundary whi ch l i es just to the southeast .  Marb l es 
here bel ong to the Lower marb l e  bel t ( Gouveneur marb l e  type) and overl i e  
the Cl ark Pond l eucogneiss body wh i ch l i es to the southwest .  Formerly ; 
this bel t was i ncl uded in  the Upper or Balmat-Edwards marb l e  bel t of the 
Engel s .  These marbl es cons i st  of coarse-grai ned, l i gh t  gray and wh i te, 
banded, graph i ti c-cal c it ic  marbles wi th accessory brown tourmal i ne, l ocal 
chondrodi te and d iops i de .  A th i n  l ayer of Major Gnei ss between Geer ' s  
Corners and P itcarin  separates the Lower ( cal c it ic )  marb l e  from the Upper 
( s i l i cated-dol omit ic )  marb l e  to the north toward Ful l ervi l l e  and Balmat . 
Note the l obate form of the i ntrus i ve body of quartz-syen i te exposed on 
the right-hand s ide of the outcrop .  

Stop No .  2A . s t .  Joe Resources Co . #2 Mi ne area at entrance to Balmat 
#2 mi ne, Route 81 2 ,  Gouverneur quadrangle .  

Exposed here i n  the core of the Balmat sync l i ne i s  uni t 1 4 ,  one of 1 5  carbonat_e units compri s i ng the stratigraph i c  section at Balmat . Overal l 
pl unge of the sync l i ne ( overturned) i s  NNW .  Note the profus i on of i s o
c l i nal fol ds, rootl ess fol d  h i nges, transposed l ayeri ng, and fragmented 
s i l i cate l ayers i n  marb l e .  Look for bl aded tremol i te c l usters, d iops i de, 
quartz, serpentine, and dol omi tic and cal c it ic  marb l es .  Contrast the 
compos i ti on of th i s  marb l e  with that at Stop l .  Nearby i s  the o l d  #2 
mi ne-mi l l  compl ex, now unused because mi l l i ng operations have sh ifted to 
the new #4 mi ne area . However, #2 shaft sti l l  serves as an access and 
escape route for the #2 mi n i ng area . Th i s  is  the s i te of ori gi nal mi n i ng 
i n  the Balmat di strict, having begun i n  1 9 30 ,  a l though sphal eri te showi ngs 
were reported as early as 1 838 by Ebenezer Emmons .  

Stop No .  2B . Area to right of gate at entrance to #2  mine area ; o l d  American 
Tal c shaft. 

Exposed here i s  Unit 1 3 ,  a tal c-tremol i te-anthophyl l i te sch i s t .  
Suggested by Engel ( 1 962) a s  a shear zone metasomati cal ly  enri ched i n  Mg, 
i t  more l i kely i s  a s i l i ceous meta-evaporite uni t .  I ts di sti nctive 
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Tab l e  1 :  Chemis try of Popp l e  H i l l  rock types ( Stop No . 4) 

Banded gneiss 
(6 sampl es ) 

average 
6 9 . 68 + 
1 4 . 6 1  + 

3 . 66 + 
1 . 1 8  + 
2 . 1 1  + 
3 . 50 + 
3 . 43 + 
0 . 47 + 
o . o5 I 

0 
1 -:-9 2  
0 . 57 
0 . 82 
0 . 28 
0 . 25 
0 . 39 
0 . 40 
0 . 1 1  
0 . 0 1  

Leucosome i n  
banded gnei ss 

( 4  sampl es ) 

average 
7 1 . 00 + 
1 5 . 1 5  + 

1 . 58 + 
0 . 35 + 
1 . 0 5  + 
3 . 42 + 
7 . 1 4  + 
0 . 1 2  + 
o . o3 I 

0 
4-:-03 
1 . 42 
0 . 90 
0 . 1 6  
0 . 29 
0 . 88 
2 . 38 
0 . 08 
0 . 0 1  

Mas s i ve 
subporphyro-
bl asti c rock 

( 7  sampl es ) 

average 0 
6 3 . 39 + 2-:-3o 
1 6 . 74 + 0 . 74 

6 . 04 + 0 . 96 
2 . 05 + 0 . 36 
3 . 9 2  + 0 . 36 
3 . 50 + 0 . 45 
2 . 65 + 0 . 6 3  
0 . 82 + 0 . 1 4  
0 . 09 + 0 . 02 -- -

Leucos ome i n  
subporphyro-
b l astic rock 

(4 sampl e s )  

averaee 0 67. 5 + 4":"45 
1 6 . 37 + 1 . 84 

2 . 1 7  + 0 . 82 
0 . 70 + 0 . 39 
1 . 39 + 0 . 26 
2 . 56 + 0 . 54 
8 . 27 + 1 . 9 3  
0 . 25 + 0 . 1 4  
0 . 03 + 0 . 02 -- -

Total % 98. 69% 9 9 . 84% 99 . 20% 99 . 19% 

Rb ( ppm) 
Sr 

1 24 . 40 + 
261 . 1 0  + 

1 3 . 60 1 61 .90 + 
59 . 7 0  264 . 80 + 

55.90  1 27 . 60 + 1 2 . 60 2 1 1 . 30 + 44 . 30 
86 . 50 70 2 . 00 + 85 . 80 560 . 00 + 1 1 5 . 70 

y 
Zr 
Nb 
Ba 
Pb 
Th 
Z n  
C u  
N i  

S i 02 
Al 2o3 
Fer 
MgO 
CaD 
Na

6
o 

Kz T1 02 MnO 
TOTAL 

Rb 
S r  
y 
Zr 
Nb 
Ba 
Pb 
Th 
Zn 
Cu 
Ni 

24.70 + 1 1 . 00 27 . 90 + 1 9 . 70 
1 94 . 50 + 34 . 00 46 . 20 + 1 9 . 20 

1 1  .70 + 2 .90 8 .00 + 3 .00 
581 . 0 0  + 6 6 . 00 786 . 00 + 254.00 

1 9 . 20 + 4 . 00 39 . 50 + 7 . 60 
4 . 70 + 3 . 1 0  3 . 40 + 2 . 80 

77 . 40 + 1 9 . 7 0  1 9 . 40 + 1 5 . 20 
5 . 00 + 5 . 90. 4 . 00 + 2 . 80 

21 . 60 + 3 . 00 1 4 . 6 0  + 0 . 50 

3 5 . 00 + 1 0 . 40 
223 . 4o I 36 . 30 

1 2 . 50 + 2 .00 
942 . 00 + 230 . 00 

1 4 . 40 + 4 . 30 
29 . 40 + 1 9 . 50 

1 o4 . oo I 1 4 . 40 
0 . 00 

1 5 . 00 :t_ 0 .  50 

1 3 .80 + 1 4 . 00 
2 3 .  50 + 1 9  . 70 

7 . 40 + 5 . 70 
1 582 . 00 + 464 . 00 

29 . 60 + 6 . 00 
2 . 30 + 2 . 40 

39 . 20 + 2 3 . 20 
1 .90 + 2 . 50 

1 3 . 90 + 0 . 70 

·•Table 2:  Chemi s try of Hermon porphyrob lastic  gne i s s  between Hermon and Kent 
Corners (Optional Stop) 

Gneiss Xenol i th-l i ke dark rock w i th i n  gneiss 
( 5  sampl es ) Samp l e  number: 
average 0 1 6HR3 82- l H  82-2 

6 5 . 9 5  + 1-.-1 3 56 . 56 
1 6 . 23 + 0 . 27 1 8 . 76 

4 . 43 + 0 . 3 1  7 . 23 
1 . 42 + 0 . 1 4  2 . 46 
2 . 49 + 0 . 22 4 . 49 
3 . 46 + 0 . 60 5 . 36 
5 . 23 + 0 . 22 3 . 63 
0 . 64 + 0 . 02 1 . 01 
0 . 05 + 0 . 03 0 . 08 

9 9 . 90% 9 9 . 58% 

1 36 . 8  + 5 . 0  1 1 7 . 4 1 08 . 5  1 0 5 . 8  
405 . 5  + 1 1 . 2 425 . 0  426 . 6  41 3 . 8  

39 . 6  + 4 . 1  6 4 . 7  9 3 . 5  48 . 4  
281 . 9  + 1 6 . 5  459 . 1  447 . 1  287 . 4  

1 3 . 7  + 0 . 9  1 8 . 0  1 8 . 0  1 0 . 4  
1 047 . 0  + 5 2 . 0  703 . 0  561 . 0  890 . 0  

28 . 0  + 1 . 3 23 . 4  30 . 1  29 . 4  
1 0 . 8  + 2 . 4  6 . 5  1 1 . 8 1 5 . 0  
57 . 4  + 1 2 . 4  1 27 . 1  1 56 . 4  8 5 . 2  

0 . 0  0 . 0  4 . 6  0 . 0  
1 5 . 1  + 0 . 9  1 5 . 9  1 6 . 9  21 . 3  -
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Amphi bol i tes are general l y  conformab l e  and i n  s harp contact with 
banded gnei s s .  They contai n  bi oti te-sel vaged l eucosome that resembl es 
i ts host i n  pl agioclase content and l ow Ba and Rb . 

Leucosome i n  banded gneiss i s  of grani ti c  compos i tion with K-feldspar 
domi nant over pl agi ocl ase and 25-35% modal quartz . L i ke the h os t  gneiss,  
l eucosome i s  enriched in Ba, Rb and Sr .  Textures range from xenomorph i c  
granul ar to strongly fl aser and catac l asti c .  Porphyrocl asts are surrounded 
by wreaths of mortar s imi l ar to that surrounding K-feldspar  augen i n  the 
Hermon gneiss . A pos s i b l e  mode of orig in  i s  that  of partial mel ting a l ong 
shear zones at some early stage of metamorphi sm and fol d ing . 

What was the proto l i th of the major gneiss?  Perhaps dac'i te vol canics 
that were s l ightly weathered and reworked as p roposed for paragnei ss i n  
NW Ontari.o by van de Kamp and Beakhouse (1978) . There i s  at l east one · 

l ocal i ty where cross beddi ng seems preserved . Si l l i mani te content i s  
var iab l e  and may occur as  thi n  l enses or i n  th i n  secti ons, but  A l  0 i s  
general ly l ow for a shal e .  Harker di agrams show i gneous trends ( �x�ept 
for Na and K)  and the rock lacks enough CaD, Cr and Ni to represent the 
compos i tion of many graywackes . An Na/K ratio of 1 .0  i s  obtai ned i nstead 
of 1 . 2-1 . 4  characteristic of graywackes when l eucosome i s  i nc l uded i n  an  
assessment of average outcrop compos i ti on ( Carl , 1981) . The mass i ve rock 
at the Popple Hi l l  outcrop with i ts more mafic chemistry may represent a 
vol can ic  feeder for material now i nco-rporated i n  the adjacent banded gnei ss . 

Stop No.  5A . Bridge over Matoon Creek, Route 58, near Ha i l esboro, Gouverneur 
quadrangle. Small outcrop on north s i de of road. 

Gouverneur marb l e  and gray, gran it ic  i ntrusive rocks exposed here .  
Note the l i ght  gray i ncl us ion o f  marb l e  ( shaped l i ke a steer ' s  head) i n  
the darker gray granitic  rocks . Si.mi l a r  gray gran it ic  rocks are wel l  
exposed a l ong Route l l  as far south as Antwerp ; thi s stri ng of graniti c  
bodi es extends a s  far northward as Moss R idge on the B i ge l o  quadrangl e .  
North of Battl e Hi l l  at the south end of Moss Ri dge ( Gouverneur quadrang l e ) ,  
the gray gneiss undergoes a trans i tion from gray to spl otchy gray and red , 
to p ink/red grani te. I ts red col oration north of Battl e H i l l  causes the 
unit to resemb l e  the basal leucognei sses . We suggest that Moss R idge i s  
the northerly extension of the grani te i ntrus ive bel t and probably cons t i 
tutes a s i l l -l i ke body with in  Gouverneur-type marb l es . As such, i t  i s  
unrelated to the basal l eucognei sses a s  was proposed by Foose ( 1974) . 
Moss  R idge a l s o  l acks a pronounced pos i t i ve magnetic anomaly that i s  
common to other l eucognei ss bodi es . 

Stop No . 58 . "Trai n wreck" Outcrop - Fragments of "bas a l ti c "  rock i n  
Gouverneur marble .  

C l usteri ng of b l ocks and the i r  rectangul a-r outl ine suggests di srupti on 
of a bas a l ti c  di ke duri ng fol di n g .  Mi neral ogy of the d i k e ,  however, i s  
adjusted to metamorphi c  condi ti ons . P l  ag i ocl ase i s  absent i n  contact zones 
in the di ke rock wh i ch contains mei on i te scapol ite, d iops i de, mi crocl i ne ,  
sphene, tremol i te, bioti te, quartz, tourmal i ne and apati te .  Th i s  roadcut 
also conta i ns a basal t d i ke that is not d i srupted . 
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Stops No .  6 and 7 .  The Hyde School "a l askite" body :  l eucogneiss and 
amphi bol i te at the southwest end, a nd tona l ite at the northern edge 
a 1 ong the Hyde road,  Pope Mi.ll s quadrangl e .  

The Hyde School i s  the best exposed of several domical l eucogneiss 
occurrences i n  the Northwest Adi rondacks . Many years ago A. F.  Buddi ngton 
proposed th.at the gneisses represent gran i t i c  i ntrus i ons i nto anticl i nal 
crests { phacol i ths )  duri ng GrenVi l l e fol ding and metamorph ism .  The Hyde 
School body , however ,  i s  anything but  a s impl e dome. I socl i nal ly fol ded 
and refol ded amph i bol i te l ayers are shown to mimi c the l arger structures , 
and there i s  evidence that a l l "domes " are protruberances of a s i ngl e ,  
mul ti ply-fol ded, l ower strati graph i c  un it  present throughout the l owlands . 
The Hyde School body has been recently mapped by Erv Brown . 

""' � -

The b l unt , southwes terly-p lung i ng end of the Hyde body overl ooks a 
sol ution val l ey i n  the surrounding Lower Marb l e  uni t .  Amphi bol i tes 
i nterl ayered with l eucogneiss  (al ask i te )  are v i rtua l l y  undisturbed at th i s  
l ocal i ty .  Some are broken with coarse-grained quartz and fel dspar 
occupyi ng the break .  Extens ion i n  the di recti on of p l unge or l atera l l y  
i n  the pl ane of fol i ation produced tens ion  wi th i n  these rel ati vely competent 
l �e" . r 

Carl and Van Di ver ( 1975)  recogni zed a stratigraphy of sorts w ithin  
the l eucognei ss and made comparisons of major el ement chemi stry wi th ash 
fl ow tuffs . The presence of dark tonal i te-trondhjemi te gneiss  un its wi th i n  
a domi nantly granit ic  gneiss sequence was compared to the capp i ng of ash 
fl ow tuff sequences by l ater, more fl u i d ,  pl agi ocl ase-ri ch extrus i ves . 
The l ower parts of ash fl ow sequences have rhyol i ti c  tuffs deri ved from 
the uppermost ,  most di fferentiated portion of the underlyi ng magma chamber . 
The pl ag ioclase cap rock represents a l ater outpouri ng of more fl u id  
magma at greater depth . The· s tratigraphic sequence on the surface,  thus , 
represents an  i nvers i on of the zonati on that exi sted i n  the underlyi ng 
magma chamber ( F i g u re 3 ) . 

Uni ts of tonal i te-troudhjemite occur a l ong the western margin  of the 
Hyde School exposure and i n  the center of the southern dome . I f  these are 
truly the cap rock of ash fl ow tuffs , then a wal k  northward ly al ong the 
Hyde road i s  upward i n  the s tratigraph i c  sequence . It  i s  a l so  a l ook 
deeper i nto the magma chamber that gave rise to that sequence . 

Support for an ash fl ow tuff ori g i n  has recently come from geochronology 
studi es of Bob Lepak ( 1 983 ) and Tom Maher { 1 981) ,  students of Norman Grant 
at Mi ami Univers i ty of Oh i o .  They find a crystal l�7ati on age for precursors 
of the l eucogneiss  at 1263 + 25 Ma and an i nit ia l  Sr/86s ratio of 
0 . 7033 + 0 . 4 .  Sampl es wi thrli gh Rb/Sr ratios g i ve evi denc& for open system 
behavi or of Sr that is  proposed ( by other workers ) to have occurred i n  
s i l icic  vol can i cs . Th is  Sr l oss i s  attributed to factors such as the 
reorderi ng of K-fe ldspar structural state duri ng cool i ng of the tuffs , 
or by Sr l oss i n  fl u i ds prior to or duri ng metamorph ism.  

l .  

l . 

f l . 
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Carl has analyzed rock samples taken a l ong the Hyde road from gran i t i c  
l eucogneiss i nto the tona l i te-trondhjemite uni t .  Chemistry i s  g i ven w i th 
respect to l i thol ogy i n  F i gure 2 .  Note the change from s i l i ceous to more 
mafic cbemi s try toward the pl agi ocl ase uni t and an " upward " i ncrease i n  
MgO , CaO , Na2o ,  Ti 02 , N i , Cu , Sr ,  and Ba . There i s  a decrease i n  S i 02 , K20 ,  
Rb , Y ,  Zr ,  N5 , Pb , and Th . Ana lyses by Cal vi n Pr ide , Uni vers i ty of 
Ottawa , show l ess total rare earth el ement content ( and no negati ve Eu 
anomaly)  i n  the caprock than in the underly ing l eucognei ss . The 
caprock i.s s l i ghtly <> n r i ched i n  l i ght REE rel a t i ve to heavy REE than 
is the underlying l eucogneiss ( La/Yb ratios  of 9 .  7 vs . 8 . 0) . 

Tbese trends are remarkably s i mi l ar to those recorded i n  a verti cal 
sequence of the B i s hop Tuff i n  Cal i forn ia  by Wes H i l dreth ( 1 979 ) . The 
l ower , s i l i ceous part of that sequence is enriched i n  the smal l ,  h i ghly 
charged cations Y ,  Nb , Th , and La .  I t  is  a lso  enri ched i n  Rb and has  a 
s trong negative Eu anomaly.  Ba and Sr  enri chment occurs in  the more mafic  
caprock .  I n  contrast to the l eucogneiss  sequence ,  however , H i l dreth reports 
the caprock enriched i n K over Na ( odd ! ) and i n  Z r  conten t .  

Large porti ons of the l eucognei ss sequence must have been rap id ly  
extruded and deposi ted as is  the case for i nd i v i dual f lows i n  a tuff 
s equence.  Depos i t i on of other portions , however , must have occurred 
intermi ttantly and i n  water because of i nterl ayering wi th numerous th i n  
amph ibol i tes (mafic tuffs ? ) , cal c-s i l i cates and garnet-s i l l imanite gnei s s .  
Extensive compaction ,  recrysta l l ization and fol d ing evi dently ob l i terated 
al l textural evi dence of the precursors . 

Stops No . 8 and 9 .  

Our drive wi l l  conti nue northward from the Pope Mi l l s  to the Edwardsv i l l e  
quadrangl e ,  i f  there i s  time and des i re to do s o .  New roadcuts i n  mi gmat ite ,  
K-fel dspar porphyrobl astic gneiss and the l argest roadcut ( that we have 
observed ) i n  an a l as k i te body at the F ish  Creek "phacol i th "  awa i t  your 
vi ewi ng pl eas ure. Turn around wi l l  occur e ither at Stop 7 or at the 
Edwardsvi l l e  grocery on B lack Lake after refreshment and an up-date on 
the f ish ing .  

Optional Stop on return to Potsdam: Hermon porphyroblastic  gne iss , 2 m i l es 
southwest  of Hermon toward Kent Corners , Bige l o  quadrangle .  

Th i s  augen gneiss  i s  part of a mappab l e  un it  that overl i es the banded 
paragnei ss a few ki l ometers to the south . Contacts are both gradati onal 
and abrupt. Simi l ar porphyroblastic  uni ts of di fferent stratigraph i c  
pos i tion have been l abe l l ed "Hermon grani te"  el sewhere i n  the NW Adi rondacks , 
but we show you the l oca l i ty that,  i n  soft dri nk terms , i s  the "real th i ng . "  

The underly ing major gne iss  has i ts porphyroblastic  as pects : sheets 
a meter th ick  may be interl ayered wi th banded gnei ss , or scattered K-fe ldspar 
porphyrobl as ts may occur i n  migmati te outcrops . On the other hand , the 
Hermon gnei ss conta i ns dark l ayers and xenol i th- l i ke fragments of fi ne
grai ned rock that ,  megascopical ly at l east,  resemb l e  the major gnei s s . 
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How then to r-egard this rock type wi th i ts cl ose proximity to the major 
gnei ss, i ts K-fel dspar augen, catacl astic and recrystal l i zed textures and 
i ts contai ned b its of dark rock? Engel and Buddi ngton bel i eved i t  to be 
"reconsti tuted" paragnei ss  to whi ch K2o was added . Other s uggesti ons 
i nc l ude a metamorphosed grani tic  i ntrus ion, recrysta l l i zed myl oni te, 
K-fel dspar-rich vol canics and arkos i c  sediment . 

F i ve samples taken al ong thi s  road (Tab l e  2 )  show uni form chemistry. 
The Hermon gnei s s  conta ins l es s  s i l i ca and more Al z03, K2o, Sr (but hardly 
more CaD ) ,  Y, Zr, Ba, and Th than banded major gne1ss at Poppl e H i l l  
(Table 1 ) .  Those dark, xenol i th-l i ke fragments are more mafic than most 
major gneiss sampl es wi th notab l e  enrichment in Zr, Y, and zn . 
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