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622 

623 

624 

625 

626 

613 

amphibole laths at base 
     of oxide gabbro 

stockwork veins 
w/ alteration 

fine grained  
 gabbro dike  

Y 
O 

40-50% amphibole 

R1.2s,R1.1s 

 layering (defined  
by variable grain size)  

O 
Y 

1.25 ±0.03 Ma 

0 10000 

626 

627 

628 

629 

630 

632 

633 

634 

635 

637 

638 

639 

640 

641 

coarse,  
leucogabbro   
+ oxide  
(stockwork w/  
epidote) 

80° dip 
(unaltered) 

w/ up to  
60% oxide 

microgabbro 
  (altered) 

magmatic  
amphibole 

O 
Y 

fresh diabase  

  

R1.2,R1.1 

R1 

0 10000 

243 243 121R

243 243 122R

243 243 123R

243 243 124R

7mm, 70°dipping  
basaltic dike  

243 243 125R

243 243 126R

243 243 127R

243 243 128R

243 243 129R

243 243 130R



 

646 

647 

648 

stockwork veins 
w/ alteration (+ep) 

fine grained gabbro 

R1 

641 

642 

643 

644 

645 

stockwork veins 
w/ alteration 

R1.2,(R1.1) 

R2,N1.2,N1.1 

R1 

R1 

1.25 ±0.02 Ma 

0 10000 

649 

650 

651 

652 

653 

654 

656 

stockwork veins 
w/ alteration 

gabbro 
(w/ pegmatic amphibole) 

pegmatic cpx 

cut by subvertical  
oxides 

R1 

664 

665 

666 

667 

668 

669 

670 

671 

wehrlite xenolith ? 

cpx oikocrysts to 10 cm 

wehrlite  

R1 

O 
Y 

656 

657 

658 

659 

661 

662 

663 
 
Y 
O 

olivine microgabbro  

Y 
O  

olivine microgabbro 
( w/ enclave of pegmatitic 
oxide gabbro)  

cpx oikocrysts to 10 cm 

cpx oikocrysts to 10 cm 

up to 30%  oxide 

Y 
O 

microgabbro 

microgabbro 

0 10000 0 10000 

671 

672 

674 

675 

676 

677 

678 

680 

681 

682 

683 

685 

686 

673 

wehrlite  

microgabbro w/ 
 1% ol 

microgabbro 

pegmatic cpx to 3 cm 

O 
Y 

cpx oikocrysts  
to 4 cm 

O 
Y 

olivine microgabbro  

w/ oxide 

R1 

O 

Y 

243 243 131R

243 243 132R

243 243 133R

243 243 134R

243 243 135R

243 243 136R

243 243 139R

243 243 138R

243 243 137R



0 10000 

701 

702 

704 

705 

706 

707 

709 

710 

711 

712 

713 

714 

715 

716 

oxide rich band 

w/ amphibole 

O 
Y 

fine grained gabbro  
     (1 mm) 

cpx oikocrysts  
to 4 cm 

olivine-rich gabbro 
(gradational contact  
w/ gabbro) 

oxide-bearing vein 

R1.2,R1.1 

0 10000 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

728 

729 

730 

731 

O 
Y 

layering  
(dip 45°) 

N1,R1.2,R1.1 

N1,R1 
(N1),R1.2,R1.1 

N1,R1 

R1 

R1 

high strain mylonite 
        w/ oxide 

0 10000 

686 

687 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

O 
Y 

troctolite (layered) 

wehrlite, cut by oxide  
gabbro (very altered) 

O 
Y 

Y 
O 

microgabbro 

O 
Y 

cpx oikocrysts to 7 cm 

Y 

O 

cpx oikocrysts to 4 cm 

R1.2,R1.1 

243 243 141R

243 243 140R

243 243 142R

243 243 143R

243 243 144R

243 243 145R

243 243 146R

243 243 147R

243 243 148R



0 10000 

731 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

746 

733 

cpx oikocrysts to 4 cm 

O 
Y 

microgabbro 

cataclastic gabbro 
        (70° dip) 

R1.2,R1.1 

746 

747 

748 

749 

750 

752 

753 

754 

755 

757 

759 

760 

761 

cataclastic gabbro 

not altered, uncracked 

cataclastic gabbro 

diabase intrudes  
cataclasite  
(uncracked) 

any fabric dips 45° 

760 

R1 

R1 

N1,R1.2,R1.1 

R1.2,.R1.1 

O 
Y 

O 
Y 

0 10000 0 10000 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

776 

irregular felsic dikes 
(w/ amphibole, qtz,  
plag, epidote + oxide) 

fine grained gabbro  
(1 mm) -horizontal 
dip 

cpx oikocrysts  
to 1 cm 

fine grained gabbro  
           (1 mm) 

pegmatitic  
w/ 4-5 cm cpx 

pegmatitic  
w/ 4-5 cm cpx 

pegmatitic  
w/ 3 cm cpx 

R1 

thin, high strain  
mylonite cut by  
cataclasite 

243 243 159R

243 243 156R

243 243 149R

243 243 150R

243 243 151R

243 243 152R

243 243 153R

243 243 154R

243 243 155R

243 243 158R

243 243 157R



776 

777 

778 

779 

781 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 

cpx oikocrysts  
to 8 cm 

weakly layered 

2 cm cpx band 
(dips 25°) 

cpx oikocrysts  
to 4 cm 

R1 

Y 
O 

0 10000 0 10000 

791 

792 

794 

795 

796 

797 

798 

800 

801 

802 

803 

805 

806 

793 

O 
Y 

impregnation of oxide  
into coarse grained  
gabbro 

cpx oikocrysts 
to 11 cm 

diabase cuts 
 felsic vein 
layering defined  
by grain size variation 

Y 
O 

R1 

0 10000 

806 

807 

808 

809 

810 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

Y 

O 

subhorizontal  
       layering 

    oxide veins  
    extensively 
    alter host gabbro 

cpx oikocrysts  
to 8 cm 

pegmatitic cpx  
to 10 cm 

fine grained  
gabbro w/ 
‘undercooled’  
margins 

Y 

O 

Y 

O 

Y 
O 

R1 

R1 

1.21 ±0.04 Ma 

243 243 160R

243 243 161R

243 243 162R

243 243 163R

243 243 164R

243 243 165R

243 243 166R

243 243 167R

243 243 168R

Y 
O 



0 10000 

821 

822 

824 

825 

826 

827 

829 

830 

831 

832 

833 

834 

835 

836 

fine grained gabbro  
     (1 mm) 

fine grained gabbro  
(1 mm) w/ subhorizontal  
contacts 

swirled texture (1mm  
and 3-10 mm grain size) 
 

 
2 cm grain size 

xenoliths of  
coarse grained 
gabbro 

Y 
O 

fine grained gabbro  
     (1 mm) 

fine grained gabbro  
     (1-2 mm) 

Y 
 
O 
 
 
 
 

weakly layered 

layering defined by  
aligned cpx  (1-2 cm) 
 

fine grained gabbro  
     (1 mm) 

Y 
O 

Y 
O 

0 10000 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

848 

849 

850 

851 

olivine microgabbro 

feldspar-rich 
    band 

 
fresh diabase  
(2 cm grain size) 
 

 
heterogeneous   
grain size 
(cpx to 2 cm) 

altered felsic vein 

Y 
O 

(N1),R1 

R1 

R1 

 
rounded cpx grains 

0 10000 

851 

854 

855 

856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

853 

layering defined  
by grain size variation 
(fine- apparently cuts 
coarse) 

Y 

O 

layering dips 50° 

olivine gabbro  
   cuts gabbro 

subvertical fault w/  
oxide cut by olivine  
gabbro 

olivine microgabbro  

oxide gabbro (70° dip)  
cuts gabbro and  
microgabbro dike 

olivine microgabbro  
cuts deformed oxide  
gabbro 

pegmatitic w/cpx  
to 3 cm 

1 mm gabbro cuts 
3-5 mm gabbro 

Y 
 O 

Y 
O pegmatitic  

w/cpx to 3 cm 

oxide patches  

R1 

R1 

 
O 
Y 

 
Y 

 
O 
 
 
 
 
 
 
 

243 243 169R

243 243 170R

243 243 171R

243 243 172R

243 243 173R

243 243 174R

243 243 175R

243 243 176R

243 243 177R



0 10000 

   881 

  882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

896 

3-4mm banding (30° dip) 

fine grained gabbro  
(1 mm)  
contacts discordant to  
gabbro banding, 
cpx layer (green) 

coarse grained   
     (1-2 cm) 

layered (defined by  
feldspathic and  
pyroxene-rich bands) 

 
pegmatitic (2 cm) 

   cpx oikocrysts to 2-3 cm 

oxide vein 
cpx-rich zone 

 
heterogeneous grain  
       size (2-10 mm) 

R1 

R1 

R1 

R1.2,R1.1 

Y 
O 

0 10000 

896 

897 

898 

899 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

1-5 cm cpx  
oikocrysts 

fresh diabase 

 
pegmatitic (2 cm) 

 
pegmatitic (2 cm) 

grain size layering 

R1 

 
felsic vein w/ oxides 

Y 
O 

O 
 
Y 

0 10000 

866 

867 

868 

869 

870 

872 

873 

874 

875 

877 

878 

879 

880 

881 

oxide gabbro  
w/ diffuse boundaries  
(? in-situ fractionation) 

olivine bearing gabbro  
intrudes gabbro 

felsic vein w/epidote  
alteration 
 

O 
Y 

subhorizontal  
contact 

pegmatitic 1 cm 

subhorizontal  
layering  
(< 1mm, > 2 cm)  

R1 

R1 

R1 

1.14 ±0.05 Ma 

Y 

O 

Y 
O 

243 243 178R

243 243 179R

243 243 180R

243 243 181R

243 243 184R

243 243 183R

243 243 182R

243 243 185R

243 243 186R

243 243 187R



0 10000 

911 

912 

914 

915 

916 

917 

918 

920 

921 

922 

923 

926 

913 

 
pegmatitic (2 cm) Y 

O felsic vein w/oxides 

oxides coarser and 
concentrated at base 

oxides coarser and 
concentrated at base 

anorthosite layer  
(dips 80°) 
 

coarse grained (2 cm) Y 
O 

Y 
O 

coarse grained (2 cm) 

R1.2,R1.1s 

1.23 ±0.03 Ma 

0 10000 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

oxide gabbro  
w/ diffuse  
boundaries 

gabbro cuts  
oxide gabbro 

O 
Y 

subhorizontal layering  
     (< 1mm, > 2 cm)  

pegmatitic   
(1 cm) 

fine grained gabbro  
cuts coarser gabbro 

v. fine grained  
(<< 1mm)  gabbro  
cuts coarser  

R1 Y 
O 

0 10000 

941 

942 

944 

945 

946 

947 

949 

950 

951 

952 

953 

954 

955 

956 

3-4 mm banding  
(30° dip) 

fine grained  
gabbro (1 mm)  
 

layered (defined  
     by grain size  
        variations) 

    cpx-rich layers 

coarse banding  
(2 cm) w/ 30° dip 

   ol + cpx-rich  
   layers (60° dip) 

cpx oikocrysts  
to 10 cm 

pegmatitic  
gabbronorite  
(3 cm) 

pegmatitic (3 cm) 

R1 

R1.2,R1.1 

N1,R1.2,R1.1 

R1 

Y 
O 

Y 
O 

243 243 188R

243 243 189R

243 243 190R

243 243 191R

243 243 192R

243 243 193R

243 243 194R

243 243 195R

243 243 196R

243 243 197R



956 

957 

958 

959 

960 

961 

962 

963 

964 

965 

966 

967 

968 

969 

971 

fine grained gabbro 
        (<1 mm) 

heterogeneous grain  
size (2 mm and 2 cm) 

pegmatitic (3 cm) 

olivine gabbro  
xenolith w/  
subhorizontal layering 

Y 
O 

R1 

Y 
O 

0 10000 0 10000 

971 

974 

975 

976 

978 

979 

980 

981 

982 

983 

984 

985 

986 

973 

 
fine grained gabbro  
(2 mm) 

feldspathic layer  
(dips 60°) 
 

Y 
O 

 
fine grained gabbro  
(2 mm) 

Y 
O 

R1 

R1 

R1 

layering dips 60° 
(defined by mode  
and grain size ) 

Y 
O 

0 10000 

986 

987 

988 

989 

990 

991 

992 

993 

994 

995 

996 

997 

998 

999 

1000 

pegmatitic w/  
40° dip oxide-rich   
zone  

diffuse oxides  
w/ pegmatitic cpx 

contact ? magmatic  
shear zone (50° dip) 

little fractured, 
      unaltered 

disseminated  
oxide 

Y 

O 

disseminated  
oxide 

243 243 202R

243 243 203R

 
fine grained gabbro  
(2 mm) 

243 243 204R

243 243 205R

243 243 206R

243 243 207R

243 243 208R

243 243 198R

heterogeneous grain  
size (2 mm and 2 cm) 

243 243 199R

243 243 200R

243 243 201R



0 10000 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

pegmatitic (3 cm) 

w/ fine grained  
margins 

O 
Y 

pegmatitic (3 cm) 

Y 
O 

olivine gabbro  
cuts gabbro (fine  
grain top, coarser base  
of ol-gabbro) 

Y 
O 

pegmatitic 

olivine at base 

R1 

0 10000 

1016 

1017 

1018 

1019 

1021 

1022 

1023 

1024 

1026 

1027 

1028 

1029 

1030 

1031 

pegmatitic oxide  
gabbro (3-4 cm) 

olivine gabbro  
dips 80° 

oxide gabbro dips  
(60° and subvertical) 

pegmatitic w/ 
oxide patches  

pegmatitic w/ 
oxide patches  

feldspar band  
   (dip 60°) 
 

olivine-rich gabbro 
cuts coarser olivine  
gabbro (dip 60°) 
 

R1 

Y 
 
O 

Y 
O 

      Y 
O 

0 10000 

1031 

1032 

1034 

1035 

1036 

1037 

1038 

1039 

1040 

1041 

1042 

1043 

1045 

1046 

1033 

very coarse grained 
(2-10 cm grain size) 

layering defined by  
olivine (dip 75°) 

(steeply dipping 
oxide gabbro vein  
in olivine gabbro) 

grain size defines 
     layering 

R1 

1.14 ±0.05 Ma 

243 243 208R

243 243 209R

243 243 210R

243 243 211R

243 243 212R

243 243 213R

243 243 214R

243 243 215R

243 243 216R

243 243 217R



0 10000 

1046 

1047 

1048 

1050 

1051 

1052 

1053 

1054 

1055 

1056 

1057 

1058 

1059 

1060 

1061 

layering defined  
by grain size  
  variation 

cpx vein 

cpx vein 

subhorizontal  
contact defined  
by grain size  
     layering 

layering defined  
by grain size  
variations (60°) 

subvertical  
   foliation 

R1 

0 10000 

1061 

1062 

1063 

1064 

1065 

1066 

1067 

1069 

1070 

1071 

1072 

1074 

1075 

1076 

layering defined by  
grain size variation 

olivine layering   

cpx layering 

steep layering  
defined by  
fine grained cpx 

Y 
O 

weak layering  
defined by variations  
in grain size (60° dip) 

  

R1 

plagioclase layering 

very coarse grain size  
        (cpx to 3 cm) 

 O 
 
Y 

0 10000 

1076 

1077 

1078 

1079 

1080 

1081 

1082 

1083 

1084 

1085 

1086 

1087 

1088 

1089 

1090 

1091 

heterogeneous 
grain size  

fine grained  
gabbro w/  
subhorizontal contact 

diffuse contact 

coarsening upward  
sequence; fine grained  
at base (<2mm),  
heterogeneous  
(>3 cm at top) 

O 
Y 
  

heterogeneous  
grain size 

R1 

R1.2,R1.1 

R1 

243 243 218R

243 243 219R

243 243 220R

243 243 221R

243 243 222R

243 243 223R

243 243 224R

243 243 225R

243 243 226R



0 10000 

1091 

1094 

1095 

1096 

1098 

1099 

1100 

1101 

1102 

1103 

1104 

1105 

1106 

1093 

very coarse grained 
(2-10 cm grain size) 

very coarse grained 
(cpx to 5 cm) 

subhorizontal, wavy  
contact against wehrlite 

O 
Y 

troctolitic gabbro includes 
 troctolite xenoliths 

diffuse contact 

pegmatitic w/ 
oxide patches  

layered w/ cpx  
oikocrysts to 3-4 cm 

undercooled against  
coarse grained gabbro 

R1.2,R1.1 

subhorizontal, whispy 
            plagioclase 

O 
Y 

O 
Y 

0 10000 

1106 

1107 

1108 

1109 

1110 

1111 

1112 

1113 

1114 

1115 

1116 

1117 

1118 

1119 

1121 

layering defined by 
grain size and modal 
variations 

ol gabbro xenoliths 
(coarsening upward) 

Y 
O 

subvertical felsic 
             dike  

 

R1 

R1 

R1 

gradational contact 
          

Y 
O 

0 10000 

1121 

1122 

1123 

1124 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1135 

1136 

Y 
O 

Y 
O 

Y 
O 

Y 
O 

243 243 227R

243 243 228R

243 243 229R

243 243 230R

243 243 233R

243 243 231R

243 243 232R

243 243 234R
1125 

243 243 235R

243 243 236R



0 10000

1136 

1137 

1138 

1139 

1140 

1141 

1142 

1143 

1145 

1146 

1147 

1148 

1150 

1151 

grain size  
increase 
upward 
 

pegmatitic w/ cpx to  
2 cm (cut by fine olivine  
gabbro) 

xenolith 

R1 

R1 

Y 
O  

O 
Y 

0 10000 

1151 

1152 

1154 

1155 

1156 

1157 

1158 

1159 

1160 

1161 

1162 

1163 

1164 

1165 

1166 

1153 

cpx oikocrysts  
to 4 cm 

O 
Y 

coarse grained gabbro  
dikes cut troctolite (60°) 

O 
Y R1 

R1 

O 
Y 

O 
Y 

0 10000 

1166 

1167 

1169 

1170 

1171 

1172 

1174 

1175 

1176 

1177 

1178 

1179 

1180 

1181 

cpx oikocrysts  
   3-4 cm 

cpx oikocrysts 
     3-4 cm 

oxide gabbro 

fine grained gabbro  
cuts olivine gabbro,  
in turn cut by  
 
pegmatitic oxide  
gabbro (at base) 

(1.27 ±0.05 Ma) 

R1 

R1 

R1 

R1 
R1 

(N1),R1.2,R1.1 

N1 

R1 

O 
Y 

Y 
O 

 

243 243 237R

243 243 238R

243 243 239R

243 243 242R

243 243 241R

243 243 240R

243 243 243R

243 243 244R

243 243 245R



  

1181 

1182 

1183 

1184 

1185 

1186 

1187 

1188 

1189 

1190 

1191 

1193 

1194 

1195 

1196 

oikocrysts 9-10 cm 

troctolite xenoliths  

diffuse feldspathic  
veins  

troctolite xenoliths  

heterogeneous  
distribution of cpx  
(<1 to 7%) 

Y 
O 

0 10000 
0 10000 

1196 

1197 

1198 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1208 

1209 

1210 

1211 

coarse grained (2 cm) 
 

    pegmatitic   
(cpx to 30-40 cm)  
 

coarse grained  
(cpx to 4 cm) 

10 cm scale layering 

heterogeneous 
grain size 

R1s 

Y 
O 

0 10000 

1211 

1212 

1214 

1215 

1217 

1218 

1219 

1220 

1222 

1223 

1224 

1225 

1226 

1213 

Y 
 
O 

gabbro norite  
cuts microgabbro  
and olivine  
gabbro 

Y 
O 

    microgabbro 

R1 

R1 

R1s 

Y 
 
O 

Y 
 
O 

243 243 246R

243 243 247R

243 243 248R

243 243 249R

243 243 250R

243 243 251R

243 243 252R

243 243 253R

243 243 254R

243 243 255R



0 10000 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1238 

1239 

1241 

O 
 
 Y 

R1.2,R1.1 

heterogeneous 
      grain size 

0 10000 

1241 

1242 

1243 

1244 

1246 

1247 

1248 

1249 

1250 

1251 

1252 

1253 

1254 

1255 

1256 

    pegmatitic   
(oxide to 1 cm)  
 

    pegmatitic   
(oxide to 1 cm)  
 
    pegmatitic   
(oxide to 1 cm)  
 

up to 30% oxide 

R1 

(1.12 ±0.05 Ma) 
 

O 
Y 

Y 
O 

0 10000 

1256 

1257 

1258 

1259 

1260 

1261 

1262 

1263 

1265 

1266 

1267 

1268 

1270 

1271 

oxide-bearing  
  gabbro 

    oxide gabbro w/  
gradational contacts  
    above and below 
 

up to 40% ol 

gradational  
contacts 

coarse, pegmatitic 
            (2 cm) 

coarse, pegmatitic 
            (2 cm) 

    Y 
O fine-grained gabbro  

intrusive into oxide  
    gabbro 

coarse, pegmatitic 
            (2 cm) 

coarse, pegmatitic 
            (2 cm) 

Y 
O 

oxide-bearing  
gabbro (w/ weak  
subhorizontal  
magmatic fabric) 

very fine  
grained 

 
weak CP  
fabric dips 30° 

R1 

O 
Y 

Y 
O 

243 243 256R

 

243 243 257R

243 243 258R

243 243 259R

243 243 260R

243 243 261R

243 243 262R

243 243 263R

243 243 264R



0 10000 

1271 

1272 

1274 

1275 

1276 

1277 

1278 

1279 

1280 

1281 

1282 

1283 

1284 

1285 

1286 

1273 

    oxide bearing gabbro  
            (pegamatitic) 
 

 gradational contact  
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