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ABSTRACT

Sensitive high-resolution ion microprobe U-Pb zircon ages for late to posttectonic leu-
cogranites fix the timing of extensional collapse of a portion of the Mesoproterozoic Gren-
ville orogen of eastern North America. Plutons of Lyon Mountain Granite (LMG) were
emplaced within the Carthage Colton shear zone synchronously with formation of exten-
sional mylonite at 1045-1037 Ma. Leucogranite melts were generated in the hot granulite
facies core of the Adirondack Highlands—Central Granulite terrane that served as the
lower plate for down-to-the-northwest extension. The LMG suite is associated with high-
temperature hydrothermal magnetite deposits in the Adirondack Highlands, and wide-
spread Cl + CO, hydrothermal alteration of upper-plate rocks is localized along the
Carthage Colton shear zone where LMG granites are present. The relationships between
melt generation, granite intrusion. high strain rates, extensional collapse, and high-
temperature hydrothermal activity provide a framework for understanding midcrustal
processes in modern and ancient orogenic belts.

Keywords: Grenville, zircon, geochronology, leucogranite. extension, mylonite.
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IRR — Indian River Road near Croghan, NY
BC — Brouses Corners, Clare, NY
SC — Sellecks Corners, Pierrepont, NY

SCW — Seveys Corners, Colton, NY
WP — Whitney Portal, Long Lake, NY



Diana Complex
mafic syenite
with strong
foliation
intruded by
quartz
mesoperthite
granite dikes




IRR leucogranite zircon SHRIMP
results (Selleck, et al 2005)

Zoned igneous overgrowths
(leucogranite intrusive age)

Mean = 1039 £ 10 Ma [0.92%)]
95% conf.

MSWD = 0.63, probability =
0.68; n=6

note fine oscillatory L3 Four xenocryst/core ages:
zoning in overgrowth

121122 Antwerp/Rossie
1202411 - oy ite?

. . Ma Y 1999414
Diana Complex — host
: | 1177i11} mafic syenite




Brouses Corners — Carthage-Colton Zone

leucogranite sills intrude gneiss and calcsilicate

sills parallel strong mylonitic fabric

nearby leucogranite with quartz-sillimanite
nodules and veins




Brouses Corners (BC)

@5 Granite pegmatite sills intrude NW
.~ dipping mylonitic gneiss. Strain indicators
. give consistent top-down to the NW shear

strain tails around oxide grain

. indicate top down to the northwest B s e & iR o b = 3 Se nse

Synmagmatic mylonite and ultramylonite
== suggest intrusion during rapid CCSZ extension.

S A T ek
granite pegmatite intrudes dark mylonite/ultramylonite but
| is itself mylonitized
R [ PR

. Zircons from coarse granite pegmatite.
55




| Brouses Corners pegmatite —
o SHRIMP results (Selleck, et al 2005)

Mean =1044 £ 7 Ma [0.70%] 95% conf.
N=9 MSWD = 0.88, probability = 0.53

13455 BES

1051 Ma

.



Flattened, cigar-shaped quartz-sillimanite nodules surrounded by
equigranular leucogranite; nodules plunge NW; view looking
down-plunge

Granite pegmatite dike cored by quartz+sillimanite

) . ’ (plus retrograde muscovite) cross-cuts tablular
A elleck’s Corners quartz-sillimanite sheaves that dip NW

¢

e

Quartz-sillimanite nodules and veins

result from high-temperature synmagmatic
acidic leaching (McLelland, et al 2001). Zircon
separates were prepared from equigranular
granite surrounding g-s segregations.

left — polished slab shows
g-s segregations surrounded
by equigranular granite
top-down to the northwest. Note equigranular, undeformed
leucogranite surrounding g-s segregation & ‘

o,




Note fine-scale oscillatory

igneous zoning Sellecks Corners leucogranite -

zircon SHRIMP results (Selleck, et al 2005)

1041 MA | L P
‘ Mean 7/6 age = 1046 £ 7 Ma
[0.65%] n=9

MSWD = 1.20, probability = 0.29

b. core 1182 Ma
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BSE vs. CL — CL in igneous overgrowths damped by
bright xenocrystic cores. Oscillatory zoning is
present, but faint, in overgrowth —in BSE, and in CL.
Sellecks Corners

-




IRR — Indian River Road near Croghan, NY
BC — Brouses Corners, Clare, NY
SC — Sellecks Corners, Pierrepont, NY

SCW — Seveys Corners, Colton, NY
WP — Whitney Portal,



Seveys Corners West

4 Pegmatite
Final Age = 1044.2 + 8.6 Ma

Mean = 1044.2+1.9 [0.18%] 2c
Witd by data-pt errs only, O of 20 rej.
MSWD = 0.34, probability = 0.996

Pegmatite cross-cuts anatectic banding
and foliation in leucosome-bearing

amphibolite

data-point error ellipses are 68.3% conf.
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016 -
- Intercepts at

- 75 +770/-68 Ma & 1044 +16/-5.7 Ma

[ - MSWD = 0.34

015 . . . . .
1.55 185 175 1.85 195
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elevated U damps
CL; limited BSE
contrast

LA-ICPMS (Laserchron) data from here on



% amphibolite
%  xenoliths
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. 1054t14

zircon in leucogranite — oscillatory
zoning, melt inclusions (?); older cores/xenocrysts

Seveys Corners West

-

023

Pink granite

Final Age = 1058 + 15 Ma
Mean = 1058+13 [1.2%] 2c

Witd by data-pt errs only, O of 14 rej.
MSWD = 0.53, probability = 0.91

data-point error ellipses are 68.3% conf.
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Bestage
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990

data-point error symbols are 15

4 Amphibolite
Final Age = 1051.6 £ 9.4 Ma
Mean = 1051.6%£4.2 [0.40%] 2c

Witd by data-pt errs only, O of 16 rej.

MSWD = 0.82, probability = 0.66




Sevey’s Corners

data-point error ellipses are 2¢

anatectite? sills parallel to
foliation/banding in amphibolite o9 |
pegmatite cross-cuts leucosome

206 pp/238|
[=]
b=

leucosome (105216) =
pink granite (1058 £ 15) =
amphibolite (1052 £ 9)

Mean = 1052.2+58 [0.55%] 2o
Wid by data-pt errs only, 0 of 34 rg|.
MSWD = 0.85, probability = 0.72

(error bars are 2c)

013 L 1 n L L 1 L 1

pegmatite (1044 £ 9) - cross-cuts all 13 15 17 19 21

207php/2351Y

Leucosome/sills
Mean = 1052.2+5.8 [0.55%] 2c
Witd by data-pt errs only, O of 34 rej.
MSWD = 0.85, probability = 0.72

ome/sills




IRR — Indian River Road near Croghan, NY
BC — Brouses Corners, Clare, NY
SC — Sellecks Corners, Pierrepont, NY

SCW — Seveys Corners, Colton, NY
WP — Whitney Portal,



Whitney Portal:

equigranular quartz mesoperthite
granite intrudes anorthosite gneiss

(megagarnets — see McLelland and
Selleck, 2011)

Final Age = 1056.6 £ 9.1 Ma
Mean = 1056.6+£3.4 [0.32%] 2c
Witd by data-pt errs only, 0 of 11 rej.
MSWD = 1.5, probability = 0.13
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Intercepts at
401 +650/-340 Ma & 1057 +940/-11 Ma
MSWD =0.72
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The U-Th problem
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The U-Th problem
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. Indian River Road
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- U vs Th - note variation within
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U/Th

The U-Th problem
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