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Methods

Zircon U-Pb dating of West Texas granites and associated
Basalt dikes.

Zircon Hf isotopes composition
Whole-rock geochemistry

Integrating geochronological and geochemical data with
spatially and temporally related magmatic rocks.
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Southwestern and South eastern Laurentia and Grenvillian
orogeny (1.3-1.1Ga)
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Lithotectonic units and Pre Neoproterozoic Geology of
Southwestern Laurentia
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1.1 Ga magmatism in southwestern Laurentia and Franklin

Mountain
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Red Bluff granite and diabase dikes
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Geochemistry Red Bluff granite and mafic dikes
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Geochemistry of Red Bluff granite and mafic dikes
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Zircon U-Pb geochronology of granites and diabase dikes

ii data-point error symbols are 1s data-point error symbols are 1s 551 data-point error ellipses are 2s data-point error symbols are 1s
T . =
a) FR1 = R et 1150
4 . o, 1135 = L
Pink Granite g 0.19 F é
6 il = > I I'
= - s0 L I
3| & 0.17 < +
N & w115 : S1110 |
ET én 1104 Ma Slope =1.1240.26 Upper intercept age g" L
> = MeanY =111725 | 0.15 1123 +10/-9 Ma 5 I
0 = (95% conf’) : MSWD = 0.95 & | |
L 1 Ll Ll 1 Lzl =
1000 1050 1100 1150 1200 1999 AT 03 : 1070 —| Weighted mean = 1116+ 9 Ma
Age (Ma)  —ecEooges- o 5 g 14 16 18 20 22 (MSWD = 0.66, n =6)
Probability = & 207Ph/235U
10 data-point error symbols are 1s 180 data-point error symbols are 1s data-point error ellipses are 68.3% conf. 1200 data-point error symbols are 1s
8 b) FR4 E 1148 Ma — Weighted mean=1122 + 4 Ma
Quarz Syenite ) 1160 F g (MSWD =0.39, n=21)
61 & 5| = [ 0.194 | 1160 |
E-| = | = r -1
£ 2| < 1130 1108 Ma <
4 = =& L £
& El« L Slope =1.03 +0.10 - &~ 1120
2 = 1100 Mean Y = 1126 +21 Concordia age a
b= - (95% conf) 1121 +3 Ma ;
e e i e 1070 A o MSWD =0.0063)) & 100
Age (Ma) T T ERRERRSS & 2 8 18 L9 zn%igh/zssél 22
. Probability i .
10 data-point error symbols are 1s data-point error symbals are 1s data-point error ellipses are 2s data-point errar symbols are 26
FR6 Pink Granit =
PP g | O 1RO ink Granite g 1138 Ma - 1150
et E | 140 | g g
6| & PN g =3
'g T |35 1114 Ma E #1130
40z £ é 1120 0.18 f — §
= _ pper intercepts age
= =1.045+0.078 ~
£ = Moo ¥ =126 5 12 1125£3Ma | 51110
11315 12Ma = Weighted mean age
76454 (95% conf) MSWD =065 | & eigh g
= 0 e - 1100 e AT s S o ~1125+3 Ma
1000 1050 1100 1150 1200 - SR RRRRR R 2% 16 18 20 52 54 1090 (MSWD =0.72, n = 16)
Age (Ma) Probability & g WPy

Oldest individual dates in granites =========1176-1138 Ma
No inheritance from Paleo-Mesoproterozoic crust.



Zircon U-Pb Geochronology of granites and diabase dikes

1116 Ma
11237 My s
17.3 '
| 1ama m

Oldest individual dates in diabase dikes

594 339Ma

127 Ma

Sample LAM3

data-point error symbols are 1s

data-point error ellipses are 68.3% conf.

data-point error symbols are 1s

10
d) FR8 Pink Granite :ffg ¥ 1176 Ma _ 0205 f 1300 |
8 22 E =
=1 % 3 ] 5
S w1180 f | 2 1200 I
6 Ts g & |S1140 [1061Ma & 0192 I Sii60 “‘l‘ Th-.ﬂ'l'"'l”"
£ £3|guoof ©0ass f s 1| |
4 | E g < 0c0 [ ( ) B
2 }ggg Slope = 1.028 +0.082 Concordia age 3 1000 H
) Mean Y = 110756 |0.175 | 111945 Ma - =
(95% conf. & & 900 f Weighted mean age =
[ o el - QuSWD -0.42) 3 15 £ 0 i
0 T g T 940 B B T N R O N R T SR e 0.165 am— . Attt 800 (MSWD =0.13,n= 25)
1000 1050 1100 1150 1200 —-— = OO0 OO O O 14 16 18 20 22 24 26
(o=} ¢ — N V) GO OOY Oy 3
Age (Ma) - Probabili o 207PpR3SY data-point error symbols are 2s
10 1300 data-point error symbols are 1s data-point error ellipses are 2s =120 |
¢) LAM2 Basaltic Dike
g ) 7| 1260 F 1260 Ma 1 020 ¢ %’1180 -
s&| 122 f 5 &
5 S8z i & 21140 [ l I
612 gz | 1180 l644Ma| £o19 | & ALANR
E 25 21140 | £ 1 S LR
4| 2 g g g 1100 ¢
Slope=0952029 | .o ’ F 1060 |
2 Megn Y=1132292 | “° [ Upper interceptage | & Weighted mean age =
1] lTITI m (95% conf) ] 1127 +19/-16 Ma 1020 F 1124+ 14 Ma
Qoo 100 100 1150 1200 0.1 L) 980 (MSWD - 0382,n-13)
2 175 185 195 205 215 225
Age (Ma) 207Ph 235U
10 data-point error ellipses data-point error symbols are 2s
1220
= L
& ?,AMS R =) 02! g 1180 |
615 Busiltle. 3 § 170 k 5020 f 3 1140 1
- = |2 g = [
4|8 g5 130 | 019 } £ 1100
Z = é‘ Slope = 1.05+0.35 5 1060 [
E 1085 Ma Mean Y = 1139 403 ; S 1060
2 F 1090 (95% conf) 0.18 Upﬁ;(‘)nie’l;?)ea:ge Qf 1020 [ Weighted mean age =
o =/ 0 I A1 1050 F——t—————F 17 mswp=06y | | oLk
1050 1100 1150 1200 1250 ~ — nooD o Coon o o s 10 56 o o 980 (MSWD=12,n=7)
Age (Ma) RN Z GO, BX o ’ ’ : ) ’
g Probability < 207pp 235

No inheritance from Paleo-Mesoproterozoic crust.

1260-1155 Ma



20

15 4

10 4

15 4

-20 4

-25 4

-30 -

-35

Zircon Hf isotopic evolution of West Texas and other
1.1 magmatic rocks in southwestern Laurentia

Pp-Lin- EBG-Lhm inherited zircons
DM [ 1]
: - _,.-"" - \. 1] ,’l ﬁ
App-G (o F 7/ | pzcamw
Ny Ny /
. - :'lw ot .
CHUR L, _ A ] o
o /\
‘0&:" PPE evolved granitoids
o5
A% ot
“113 %1"9' AN A
O @ﬁﬂ ™
© pAYS
o™
@l\ﬂﬁﬁ Detrital zircons from Grand Canyon and Tasmania
Grenvillean magmatic rocks are more radiogenic than the
Mesoproterozoic crust at 1.1 Ga
700 EIIIJEI HEIIEI 1UIUU 11IUEI 12IUU 13|EIU 14IUEI

Age (Ma)

1500



Formation of Continent-Arc type Southwestern Laurentia

Island arc
~1250-1150 Ma?

Island arc
~1250-1150 Ma? _

Mulder et al., 2018

Modified after Li et al., 2008



Collision of Laurentia with a southern continent at ~ 1200-1150 Ma
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Tectonomagmatic model for alkaline magmatism, deformation, leucogranites and
migmatization in the west Texas and Llano 1.1 Ga
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Is Grenvillean orogeny an older analogue to the Himalayan collision zone

Not a new idea though
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South Eastern Grenville comparison to India-Asia head to head

collision
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India-Asia collision at northwestern indenting corner
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Post orogenic slab break off and magmatism ~30 Ma following continent-continent
collision
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Conclusion

Granites and associated basaltic dikes yielded overlapping ages (~1.1 Ga) and Hf
iIsotopes composition.

Mafic dikes are possibly related to the basaltic underplate resulted by partial
melting of SCLM which remelted by decompressing asthenosphere during a slab
breakoff event.

Absence of zircon inheritance and Hf isotope composition suggest minimal input
from older Mesoproterozoic crust, perhaps southern margin of Laurentia is
dominantly underlain by juvenile crust.

For the origin of granites partial melting of basaltic under plate (amphibolites) is
suggested.

Southwestern Laurentia is similar to the southern margin of Asian plate in
northwestern Himalaya both have recorded alkaline magmatism, migmatization,
deformation and uplifting ~30 Ma following continent-continent collision.



