
CALCITE

Journal of the Highland Caving Group
Issue Number 42

June 2002-Published August 2010

Price: $5.00



Journal of the Highland Caving Group
Published biannually by HCG

PO Box 54, Georges Hall, NSW 2198, Australia

Issue Number 42 - June 2002
Published August 2010

Copyright Highland Caving Group, 2002

ContentsContentsContentsContentsContents
Australian Mine Lighting - Stephen  J. McCabe   1
Iceman had fleas 12
The Abercrombie footprint - Glen Woodley 13
Stereoview - David Rothery 13
Yarrangobilly - Kevin Coller 14
Bird eating spider 17
CO2 - David Rothery 17
Alum caves - Joe Sydney 18

Cover:Cover:Cover:Cover:Cover:   Stephen McCabe also known as ‘lampman’, with part if his light collection.
Photo: Photo: Photo: Photo: Photo:   Joe Sydney, HCG

Editor: Julie Bauer

Sub editor: Joe Sydney

Layout on Pagemaker: Julie Bauer and Joe Sydney

Proof readers:

Ian Lutherborrow

Cathy Brown

Bruce Waddington

Lindsay Matheson

Stephen McCabe



Calcite 42

1

� � � � � � � � � � � 	 
 � � �  �� � � � � � � � � � � � � � � � � � � � � � � � � � 	 	 � � � � � � � � � � � �� � � � � � � � � � � 	 � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � 	 �� � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � �  � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � 	 � � � � � � � � � � � � � � 	 �� � � 	 � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � ! � � � � � � � � � � � � � � � � � � 	 	 � � � ! � 	 � � � � � � � � � � � � �� � � � � � � � � " � � � � � ! # � � � � � � � � $ � � � � 	 � � �% & ' ( ) * + , - . ) * / * 0 1 2 3 4 5 6 7 3 8 8 9 2 : : 9 9 ; < 9 3 = >? 7 : @ A 6 B 7 C D A B E : 7 @ F A G G A H 6 >I 5 G B @ J K A J E J G @ 7 L H @ C 7 C G H F 7 H M B E 7 M A @ G B 2 A M 6 H BB E 7 M A @ G B 5 G 7 H M N H B E J L 7 B O K 7 6 7 J 6 C 7 K 7 L B @ A L A B O A 65 6 C 7 @ P @ H 5 6 C F 7 B J K F A 6 A 6 P > Q K 7 F F 7 @ A 6 E A G N H H RI F 7 @ A L J 6 S A 6 7 @ G T Q J @ N A C 7 U J F : G 9 V = W : J P 7 9 X6 H B 7 G B E J B Y > Y H H R 7 L J @ @ A 7 C H 5 B 7 Z : 7 @ A F 7 6 B G5 6 C 7 @ P @ H 5 6 C D A B E J : H @ B J N K 7 J L 7 B O K 7 6 7 P J GP 7 6 7 @ J B H @ A 6 9 = V W > [ E 7 G 7 B 7 G B G D 7 @ 7 L H 6 C 5 L B 7 C J BY A K K P @ H \ 7 J 6 C 6 H B S A K K P @ H \ 7 ] J G B E 7 N H H R G B J B 7 G ^S A 6 A 6 P _ A G B @ A L B > Y 7 6 @ O Y H H R 7 D J G J S A 6 7 G` 6 G : 7 L B H @ D A B E B E 7 Q E A 7 M ` 6 G : 7 L B H @ H M S A 6 7 Ga @ J 6 L E H M b c d > Y 7 N 7 P J 6 7 F : K H O F 7 6 B H 6 9 4 5 K O9 = V e A 6 B E A G L J : J L A B O D A B E B E 7 S A 6 7 G _ 7 : J @ B F 7 6 B >f K 7 L B @ A L A B O D J G M A @ G B 5 G 7 C 5 6 C 7 @ P @ H 5 6 C J B B E 7f K K 7 6 N H @ H 5 P E S A 6 7 2 a 7 6 C A P H 2 g A L B H @ A J A 6 9 = = 3 > [ D HO 7 J @ G 7 J @ K A 7 @ G 5 L L 7 G G M 5 K 7 Z : 7 @ A F 7 6 B G A 6 K A P E B A 6 P JK A F 7 G B H 6 7 L J \ 7 D A B E 7 K 7 L B @ A L A B O D J G L J @ @ A 7 C H 5 B J B4 7 6 H K J 6 Q J \ 7 G 2 b c d > [ E 7 G 7 9 = = 8 7 Z : 7 @ A F 7 6 B GD 7 @ 7 @ 7 : K J L 7 C N O J F H @ 7 : 7 @ F J 6 7 6 B G B 7 J F C @ A \ 7 6C O 6 J F H A 6 G B J K K 7 C A 6 B E 7 h @ J 6 C I @ L E A 6 9 = = e >i @ H F E 5 F N K 7 O 7 B P @ H 5 6 C N @ 7 J R A 6 P N 7 P A 6 6 A 6 P G 2J 6 A 6 C 5 G B @ O A 6 B E A G L H 5 6 B @ O 7 \ H K \ 7 C J 6 C M H @ J : 7 @ A H CG 5 : : K A 7 C B E 7 6 7 L 7 G G J @ O K A P E B A 6 P J : : J @ J B 5 G M H @ B E 7F A 6 7 G H M B E A G 6 J B A H 6 > c H F 7 H M B E 7 G 7 F J 6 5 M J L B 5 @ 7 @ GJ @ 7 C H L 5 F 7 6 B 7 C N 7 K H D >j k l l m n o p q l r k l p p s k l r t u s v wd A K K A J F c J @ P 7 J 6 B L J F 7 H 5 B M @ H F f 6 P K J 6 C D A B E JM H @ F A 6 P B @ J C 7 N J L R P @ H 5 6 C E 7 G 7 B B K 7 C A 6 a J K K J @ J B >I L L H @ C A 6 P B H I @ L E A \ 7 ? 7 L H @ C G 2 E 7 K C A 6 B E 7 U A N @ J @ OH M a J K K J @ J B 2 J d A K K A J F c J @ P 7 J 6 B @ 7 G A C 7 C J B 9 V ? A : J 6c B 2 b H @ B E a J K K J @ J B A 6 9 = V e < V W > ` 6 9 V 8 x E 7 D J G K A G B 7 CJ G J y Q H 6 B @ J L B H @ T > d A K K A J F E J C M H 5 @ L E A K C @ 7 6 2 B E @ 7 7F J K 7 J 6 C H 6 7 M 7 F J K 7 > [ D H H M B E 7 G H 6 G 2 Q E J @ K 7 Gd J K B 7 @ J 6 C Y J @ H K C 2 H N B J A 6 7 C C A \ 7 @ G 7 7 6 P A 6 7 7 @ A 6 P7 Z : 7 @ A 7 6 L 7 M @ H F C A M M 7 @ 7 6 B a J K K J @ J B F A 6 7 L H F : J 6 A 7 G >Q E J @ K 7 G L H F : K 7 B 7 C J 6 J : : @ 7 6 B A L 7 G E A : J G J : J B B 7 6

F J R 7 @ J 6 C N 7 L J F 7 z 5 A B 7 J 6 7 Z : 7 @ B A 6 B E A G M A 7 K C >Q E J @ K 7 G M H 5 6 C 7 C { A 6 6 J L K 7 f 6 P A 6 7 7 @ A 6 P A 6 J N H 5 B9 V 3 ; J G J N J L R O J @ C H : 7 @ J B A H 6 > [ E 7 @ 7 A G 6 H F 7 6 B A H 6H M B E 7 L H F : J 6 O A 6 B E 7 9 V 3 x < 3 ; S 7 K N H 5 @ 6 7 J 6 Cg A L B H @ A J 6 B 7 K 7 : E H 6 7 C A @ 7 L B H @ O > ` B D J G 6 H B 5 6 B A K B E 77 J @ K O 9 V x 8 T G B E J B B E 7 L H F : J 6 O D J G K A G B 7 C J G B @ J C A 6 PM @ H F x 9 W f Z E A N A B A H 6 c B > [ E A G N 5 A K C A 6 P H @ A 6 B E 7 \ 7 @ OK 7 J G B G H F 7 G : J L 7 D J G K 7 J G 7 C M @ H F U 7 P P 7 B B G{ @ H C 5 L B G D E H F J 6 5 M J L B 5 @ 7 C E 7 J B : J B L E @ 7 : J A @ R A B GM H @ A 6 M K J B J N K 7 B O @ 7 G > { A 6 6 J L K 7 F J 6 5 M J L B 5 @ 7 C B E 7: J B L E 7 G J G D 7 K K J G B E 7 \ 5 K L J 6 A | 7 @ L K J F : G M H @ B E 7 G 7R A B G >Y J @ H K C c J @ P 7 6 B E J \ A 6 P } 5 G B @ 7 B 5 @ 6 7 C M @ H F B E 77 F : K H O H M a @ H R 7 6 Y A K K c H 5 B E S A 6 7 D 7 6 B A 6 B H: J @ B 6 7 @ G E A : D A B E E A G N @ H B E 7 @ Q E J @ K 7 G > Y J @ H K C G J DJ 6 H : : H @ B 5 6 A B O J 6 C J 6 7 7 C M H @ K H L J K K O F J C 7 F A 6 A 6 PK J F : G D E A K 7 A 6 a @ H R 7 6 Y A K K J 6 C L H 6 \ A 6 L 7 C E A GN @ H B E 7 @ > I B K 7 J G B B D H C 7 G A P 6 G D 7 @ 7 7 Z : 7 @ A F 7 6 B 7 CD A B E 2 J M H @ P 7 C G B 7 7 K N J A K J 6 C G L @ 7 D B E @ 7 J C G A F A K J @ B HJ { @ 7 F A 7 @ ~ A 6 P K J F : J 6 C B E 7 H B E 7 @ L H 6 A L J K J P J A 6G A F A K J @ A 6 C 7 G A P 6 B H D E J B D J G N 7 A 6 P 5 G 7 C J B a @ H R 7 6Y A K K J B B E 7 B A F 7 > [ E 7 L H 6 A L J K G B O K 7 D J G F H @ 7D H @ R J N K 7 2 B E 7 G 7 7 Z J F : K 7 G L J 6 N 7 M H 5 6 C D A B E JN @ J G G K 7 P 7 6 C @ A \ 7 B B 7 C B H B E 7 B H : H M B E 7 D J B 7 @ B J 6 R >[ E A G y c 7 @ A 7 G ` T K J F : D J G F J C 7 A 6 N H B E J K 5 F A 6 A 5 FJ 6 C L J G B P 5 6 F 7 B J K > ` 6 J N H 5 B 9 V x X < x e { A 6 6 J L K 7G B @ 7 J F K A 6 7 C B E 7 A @ C 7 G A P 6 B H : @ H C 5 L 7 B E 7 y G 7 @ A 7 G ` ` TK J F : > [ E A G G B O K 7 A 6 L H @ : H @ J B 7 C M 7 J B 5 @ 7 G G 5 L E J G JB @ 5 L R A 6 P E H H R 2 M K J B G B 7 7 K N J A K J 6 C J D 7 K K C 7 G A P 6 7 C C A 7 <G B J F : 7 C @ 7 M K 7 L B H @ > c 7 \ 7 @ J K E O N @ A C K J F : G E J \ 7 J K G HN 7 7 6 6 H B 7 C > � 6 7 G 5 L E 7 Z J F : K 7 D J G J C \ 7 @ B A G 7 C A 69 V x x < x ; 7 C A B A H 6 G H M Q E 7 F A L J K f 6 P A 6 7 7 @ A 6 P J 6 CS A 6 A 6 P ? 7 \ A 7 D >` 6 J N H 5 B 9 V x W B E 7 c J @ P 7 J 6 B a @ H B E 7 @ G D 7 6 B B E 7 A @G 7 : J @ J B 7 D J O G 2 Q E J @ K 7 G L H 6 B A 6 5 7 C H 6 D A B E { A 6 6 J L K 7f 6 P A 6 7 7 @ A 6 P D E A K 7 Y J @ H K C G B J @ B 7 C E A G H D 6 N 5 G A 6 7 G GG 7 K K A 6 P 6 7 D J 6 C 5 G 7 C F A 6 A 6 P 7 z 5 A : F 7 6 B D E A L EA 6 L K 5 C 7 C 7 K 7 L B @ A L L J : K J F : G > Y J @ H K C D J G \ 7 @ OG 5 L L 7 G G M 5 K H 6 E A G H D 6 > Y 7 C A 7 C A 6 9 V X e >S 7 J 6 D E A K 7 2 Q E J @ K 7 G @ 7 z 5 A @ 7 C K J @ P 7 @ : @ 7 F A G 7 G >I : @ H : 7 @ B O L H 6 B J A 6 A 6 P B D H L H B B J P 7 G J 6 C J G F J K KM J L B H @ O D J G M H 5 6 C 7 C H 6 U A B B K 7 U H 6 G C J K 7 c B @ 7 7 B > [ E A Gx X � N O e X � J @ 7 J D J G K 7 \ 7 K 7 C J 6 C J F H C 7 @ 6 M J L B H @ ON 5 A K B > [ E 7 y c 7 @ A 7 G ` ` T G B O K 7 D J G L H 6 B A 6 5 7 C N 5 B D J G7 \ 7 6 B 5 J K K O : E J | 7 C H 5 B A 6 9 V ; 8 >{ A 6 6 J L K 7 @ 7 B H H K 7 C J 6 C L E J 6 P 7 C B E 7 A @ C 7 G A P 6J P J A 6 B E A G B A F 7 : @ H C 5 L A 6 P B E 7 b H > X F H C 7 K > f J L EK J F : D J G G H K C M H @ 9 W G E A K K A 6 P G J 6 C G A Z : 7 6 L 7 > [ E 77 J @ K A 7 G B F H C 7 K G E J \ 7 B E 7 y : 5 G E A 6 T D J B 7 @ B J 6 R : K 5 PE H D 7 \ 7 @ 2 B E A G G 7 B 5 : D J G G H F 7 D E J B H M J M J A K 5 @ 7 J G



Calcite 42

2

� � � � � � � � � 	 
 
 � �  � � � � � � � � � � 	 � � � � 
 � � � � � � 	 � � � � � � �  � � �� � � � � � � � � �   � � � 	 � 
 � � � � � � �  � 
  � � 
 �

� � � � � � ! � " � � � # � $ % 
 & 	 
 	 � � � � � 	 
 �� 	 
 
 � �  � ' � � ( � � � � 	 � � � � 
 � � � � � � �� � � � � � � � � �   � � � 	 � 
 �� � � � � �  � 
  � � � 
 �

� � � � � � ) � " � � � # � $ * � �  + � �  	 � � � 	 
 
 � �  � � � � � 	 � � � � 
 � � � � � �� � � � � � � � � �   � � � 	 � 
 �� � � � � �  � 
  � � 
 �� � � � � � , � " � 	 - � � $ � . � � � 	 
 
 � �  �� � � � / � � � � 	 � � � � 
 � � � � � �� � � � � � � � � �   � � � 	 � 
� � � � � �  � 
  � � 
 �

� � � � � � 0 � � 	 
 
 � �  � � � � � � " � � � � � 1 � + � � $ � � � � 	 � � � � 
 � � � � � �� � � � � � � � � �   � � � 	 � 
 �

� � � � � � 2 � * � �  + � � 
 	 � �  � 	 
 
 � �  � � � � � 	 � � � � 
 � � � � � �� � � � � � � � � �   � � � 	 � 
 � � � � � � � � � 
 � 	 � 3 � � � 	 
 � � 
 �



Calcite 42

3

� � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � �  � � � � � � ��  � � � � � � ! � � � � �  ! � ! " # $ � � � � �  � �   � � �  % 
 �  � % � � 
 � � � � � �

Y Z [ \ ] ^ _ ` a b cB 3 ) , - & . 0 ( 8 A ( - 4 ( 0 + O 9 ? 2 - , A & 0 ( + 4 0 +C - 5 ( 1 ) 1 ' ( 0 6 - 5 2 I J I T 0 2 O ( 7 0 + 2 - ( H ? - 5 2 3O 5 + 2 * 0 / ' 0 9 > 8 I J I L O 9 ? 2 - , A & 0 ( + 4 0 + - . ) * 0 2 ' ( 7C * - & W / ' d 0 6 ) 2 3 ? 2 * ) ) 2 H W @ 0 ( 1 0 / ) 9 B 3 ) ( 6 8 I J I K 2 3 ), - & . 0 ( 8 4 0 + / ' + 2 ) 1 0 + 2 * 0 1 ' ( 7 C * - & L U P ' / / ' 0 &? 2 * ) ) 2 H e - - 1 4 - - 1 < 0 * A 9 f - 4 ) @ ) * H 6 8 I J I J 2 3 ) 8) + 2 0 6 / ' + 3 ) 1 2 3 ) & + ) / @ ) + 0 2 I L g E ' ( 7 P ' / / ' 0 & Q - 0 1 Hf 8 1 ) < 0 * A 9B 3 ) , - & . 0 ( 8 H 0 + 3 ) ) 2 & ) 2 0 / 0 ( 1 . / 5 & 6 ' ( 74 - * A + H & 0 ( 5 C 0 , 2 5 * ) 1 . ) 2 * - / . 5 & . + H 2 0 ( A + H 6 0 2 33 ) 0 2 ) * + H ' ( , 5 6 0 2 - * + 0 ( 1 6 * - - 1 ) * + C - * 2 3 ) . - 5 / 2 * 8' ( 1 5 + 2 * 8 9 B 3 ) , - & . 0 ( 8 , / - + ) 1 1 - 4 ( ' ( I J K L 9 O 9? 2 - , A & 0 ( + & 0 ( 5 C 0 , 2 5 * ) 1 0 ( ' ( 2 ) * ) + 2 ' ( 7 0 / 5 & ' ( ' 5 &, 0 * 6 ' 1 ) 3 0 ( 1 / 0 & . 4 ' 2 3 C - 5 * 1 ' + 2 ' ( , 2 ' @ ) A ( 5 * / ) 16 0 ( 1 + h 2 4 - - ( 2 3 ) 4 0 2 ) * 2 0 ( A 0 ( 1 2 4 - - ( 2 3 ) 6 - 2 2 - &* ) , ) . 2 0 , / ) i 9 B 4 - ) j 0 & . / ) + 0 * ) A ( - 4 ( 2 - 2 3 )0 5 2 3 - * 9 Y Z [ k ` l c ] b m [ ] bM ( I J L K 2 3 ) , - & . 0 ( 8 H O 9 ? ' & . + - ( n ? - ( H 3 0 1 0 (- C C ' , ) 0 ( 1 4 0 * ) 3 - 5 + ) 0 2 L I o L J < ' * ' ) ? 2 * ) ) 2 HO 1 ) / 0 ' 1 ) 4 ' 2 3 C 0 , 2 - * ' ) + 0 2 e 0 4 / ) * < / 0 , ) ? - 5 2 3 HP 0 A ) C ' ) / 1 H < ' * ' ) H p / ' ( 1 ) * + H O ( 7 0 + ? 2 * ) ) 2 0 ( 1



Calcite 42

4

� � � � � � � � � 	 
 
 � �  � � � � � � � � � � � � � � � � 	 
 � � � � � � � � � � 
 �� � � � � � 	 � 	 
 � � � � � �  � � � � ! � " � # � " �   � � � 	 � 
 � � $ � � � � �  	 � 
 ! 	 
 � % 	 � � � 	 
 � � � � � � � � � �



Calcite 42

5

� � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � � � �� � � � � � �  ! � " � � � � � � � � � �  � � � � �# $ � � � % ! � " � � � � � � � � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � � � �! � � $ � � &  � � � $ � � � � � � �  � � � � �# $ � � � % 
 � &  � � � � �

� � � � � � ' � 	 
 � �  � � � � � � � � � � � � � � � � � � � � � �! � � $ � � &  � � � $ � � � � � � �  � � � � �# $ � � � % ( � � ( � � � � �



Calcite 42

6

� � � � � � � � � 	 
� � �  � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �  � � � � � � � � � � � � � 
 � � � � �� � � � �  � � � � � � � � � � � � � � � � � � � � � � � � �  � � 	 � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � 
 � � � � � � � � � � � �  � � � � � � � � � � � � � � �� � � � �  � � � � � � � � � � � � � �  � � � � � �  � � � � � � � � 
� � � � � � � � � � � � �  � � � �  � � � � � � � � � � � � �  � � � �� � � � � � � � � � � � � �  � � � � � � �  � � �  � � � � � � � � � � � � � � � � � � � � � � � ! " " # � � � � � � � � � $ � � � 
 � � � � �� � � � � � � � � � � � � � � � � � � � % � � 	 � � & � � � � � ' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! " # ( � � � �� � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  	 � � � � � � �� � � ) � * � � � � �  � � � � � �  � � � � � � � � � � � �  � � � � � � � � � � �� � � � � � % � � 	 � � & � � � � � � � � �  � � � � � � � � � � � + � � � � � �, � � � 
 � � � � � � � � � � � � - � � � � � 	 � � � �  � � � � � � � � � � �� � � � � � 
 � � � � � � � � � � � � � �  � � � � � � � � � � � � � � ) � * � � � � �� � � � � � � � � � � � � � � � $ � � � � � � . $ � � � � � � � � �� � � � � � � � � � � � � � � � � 	 � � � � � � � � � � �  � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � �  � � � � 
/ 0 1 2 3 4 5 0 1 6 7 0 8 9 : ; 2 < = 0 8 >� � � � � & � � � � � $ � � � � � � � � � � ? � � � � � � � � � � � � � � �� � � � � � � * �  � � � � � � � � � � � �  � � ? � � � � � � � � � � � � � ! " @ A� � � � � � � � � � � � � � � � � B B ( C � � � � � % � � � 	 � $ � � � � � �, � � � � � � � � 
 � � �  � � � � � � � � � � � � � � � � � � � �� D � � � � � � � � �  � � � � � � � � � � � � � E � � � � � � � � 
 � � � �� � � � - � � � � � �  � � � �  � � � �  � � � � � � � � � � � � � � �� � � 	 � � � � � % � � 	 � � & � � � � � � � � � � �  � � ? � � � � � � � � � �& � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � * � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � * � � � � � � � ! # F G$ � � � � � � � � ! " H ! 
 � � � �  � � � � � � � � � � � � 	 � � � � � � � � �� � � C � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � E � � � � % � � 	 � � & � � � C � � � � � � � � � - � � � � � � � � � �� � � � �  � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � 	 
� � � � � � � � - � � � � � � � � � � � � � � � � � � C � � � � � � 	 � � �� � � � � � � � � � � 	 � � � � � � � � � � � � � � � � E % & C � �  � � �� � � � � � � � � � � 
 � � � �  � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � 	 � �  � � � � � 
 � � �  � � � � � � � �  � � � �  � � � � � � � � � � � � � � � �  � � � 	 � � � �  � � �  � � � � � � �  � � � � � � � � � � � �� � - � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � �� � � � � � � � �  � � � � � 
 ? - � � � � � � � � � � � � � � � � � � � �� � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � E % & C � �� � � � � � � � � � � � � � � � � � � �  D � � � � 
 � � ! " H I � & 
 $ � � � � � � �. + � � � � � �  � � � � � � � � � � � � � � � � � � J � � � � � � � � � � � � � �E � � � � � � � � � 
 � � �  � � � � � �  � � � � � � � � � � � � � K # F G L � � �

M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b c d e f g ^ h X i e c h j e _ `W X k X c h V g e l m b Y W e _ ` n o e Z X f Z e c m [ p] p q l d e g X d b W W X l Z ^ b c pr s b Z b t u p v ^ W W b c p
M N O P Q R S w U i p ] e f k X e c Z x d b _ ` e c y e h z X f Z ^ a X _ X c Z] p q d e g X d b W W X l Z ^ b c b Y \ { a Z f e W ^ e c q ^ c X j ^ k s Z ^ c k X ` s X _ X f e p

M N O P Q R S | U V e g b z X [ \ ] ^ _ ` a b c d e f g ^ h X i e c h j e _ ` p] p q l d e g X d b W W X l Z ^ b c pr s b Z b t u p v ^ W W b c p



Calcite 42

7

� � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � �  � �� � � � � � � � � � � �  � ! � � � ! � � � � � �  � � �" � � � � # $ � � $ � � � � �

� � � � � � � % � 	 
 � �  � � &  � � � � ' � � � � � �( � � � � � � ) * � 	  � � � � ! � � � � � �  � � �" � � � � # * � 	  � � � � � � � � � � � + � 	 
 � �  � � , - .� � � � ! � � �  � � . � � � � � � �� �  � ! � � � ! � � � � � �  � �" � � � � # $ � � $ � � � �

� � � � � � � / � 	 
 � �  � � � � � �  � � � � � 	 
 � �  � � , - . � � � # ! � � �  � �. � � � � � � � � � �  � ! � � � ! � � � � � �  � � �" � � � � # $ � � $ � � � �

0 1 2 3 4 5 6 7 8 9 : ; < = 6 > 9 ? @ 9 AB C D E F G H I J K L J F M J I N O D G H P C F Q J D R P K S P TM I N D N P I U V W N C D T W J 0 1 X X W J I U I E L K I Q T Y I Q I Y D I P Z[ D P C D Q V D D \ P Q D D P ] ^ V D J _ Q W N 4 B C D E F G H I J K M I NF Q W Y W J I V V K L J F M J I N O D G H P C F Q J D S I J P D Q J ` F Q L N 4B C W N E F G H I J K M I N a F b J T D T U K P M F U Q F P C D Q N ] c I G D N\ D V M K J I J T d Q W E e M D J f F a a D K ] M W P C \ D V M K JT D N W Y J W J Y I J T e M D J U F P C N D V V W J Y I J T G I J b a I E P b Q W J YD g P D Q W F Q C F b N D V W Y C P W J Y 4 B C D U Q F P C D Q N M D Q D V I P D Qh F W J D T U K P M F F P C D Q U Q F P C D Q N ] d I Q V D I J T B D Q D J E D 4 _ J0 1 X i P C D U Q F P C D Q N D G H V F K D T O D J ^ F Q T F J ] I 0 i K D I QF V T M C F M F b V T N H D J T C W N M F Q L W J Y V W a D M W P C P C DE F G H I J K I J T M C F M F b V T H Q F j W T D G b E C F a P C W N P D g P 4_ J k D U Q b I Q K 0 1 X l P C D E F G H I J K D N P I U V W N C D T W P N D V aI P i X S W P P V D S F J N T I V D \ P Q D D P ] m D V U F b Q J D U b P U K n H Q W V0 1 X 2 C I T G F j D T P F 0 l S I J Y Q W T Y D \ P Q D D P ]f F V V W J Y M F F T I J T I V P D Q D T P C D E F G H I J K J I G D P FO D G H P C F Q J D R P K S P T 4 _ J 0 1 X 1 ] P C D a I E P F Q K M I NP I L D J F j D Q U K P C D Y F j D Q J G D J P a F Q 0 o o p T D a D J E DM F Q L ] G F N P V K a F Q P C D I Q G K I J T J I j K 4 B C D N I a D P KV I G H L J F M J P F U D G I T D U K P C D E F G H I J K M I N H I Q PF a I Q I J Y D F a I H H Q F g W G I P D V K 3 o V I G H N E F G H Q W N W J YH F Q P ] N P I Q U F I Q T ] G I N P C D I T I J T D J Y W J D Q F F G V W Y C P W J Y 4d I E C b J W P M I N N P I G H D T M W P C P C D K D I Q F aG I J b a I E P b Q D U D a F Q D H I N N W J Y W J N H D E P W F J 4 n E E F Q T W J YP F O D J ^ F Q T F J I V V [ I j I V V I J P D Q J N M D Q D E I H I U V D F aU b Q J W J Y M W P C I C F N D H V I K W J Y F J P C D G 4 B C D N I a D P KV I G H N M D Q D P D N P D T U K W J P Q F T b E W J Y I Y I N h D P I Q F b J TP C D Y I b q D I a P D Q P C D U F J J D P M I N Q D G F j D T 4 B C D N D V I G H NM D Q D W J N P I V V D T H Q D T F G W J I J P V K W J N C W H G I Y I q W J D N F QM C D Q D I G G b J W P W F J N M D Q D N P F Q D T 4 B C D F Q W Y W J I V H Q F P F r

� � � � � � � s � � � � � � � � � � � � � � � � � � � t � � � �� �  � ! � � � ! � � � � � �  � � �" � � � � # ! � �  � * � � t � � ) �



Calcite 42

8

� � � � � � � � � � � � � � 	 � 
 � � � � �  � � � � � 
 � � � � � � � �� � � � � � � 
 � � � � � � � � � � � � 
 � � � 	 � � � � � � � � � � � � � �� � � 	 � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � 	 � � � � � �� � � � � � � � � � � � � � � � 	 � � � � 
 � � � � � � � � � 	 � � � � � � � � � � �� � � � �  � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � �� � 
 � � � 
 � � � � � � � � � �  � � � � 	 � � � � � � � � � � � � � � � � � 
� � � � � � � � � � � � � � � � ! " � # � ! " $ �% � � � � � � � � � � � 
 � � � � � � � & � � � � 
 � � � � � � � � � � � �� � � � � � � � 	 � � 	 � � � 	 � � � � � � � � � � � � � � � 	 � � � � 
 � � � � � � �� � � � � � � � � � � � � � � � � � 	 � � � � � 
 � � � � � � � � � � � � � � � � � � �

' ( ) * + , - - . / 0 1 2 3 4 5 6 7 8 9 0 : 1 ; < 4 = 0 > < ? 0 @ A / B 2 A 3 ; 4 CD E 2 C ; > F ? 4 F 4 > < 5 G H 6 H I J 9 0 1 4 9 2 K K 4 J B ; 2 > HL E 2 B 2 M N 4 > N 4 0 > 4 H' ( ) * + , - O . / : ; F E B 5 6 7 8 9 0 : 1 ; < 4 = 0 > < ? 0 @ A6 H I J 9 0 1 4 9 2 K K 4 J B ; 2 > HL E 2 B 2 M 6 0 > < ; = P B J E ; > D 2 > H

' ( ) * + , - Q . / K 4 R B 5N 4 @ A B E 2 : > 4 6 0 R 4 B S ? 0 @ A6 H I J 9 0 1 4 9 2 K K 4 J B ; 2 > HL E 2 B 2 M 9 E : ; D T : 4 F 2 : S H' ( ) * + , - U . / 1 4 K 2 C K 4 R B 5N 4 @ A B E 2 : > 4 V = 0 ; K C 2 2 <6 0 R 4 B S ? 0 @ A D H6 H I J 9 0 1 4 9 2 K K 4 J B ; 2 > HL E 2 B 2 M N 4 > N 4 0 > 4 H

' ( ) * + , - W . / R 0 : : ; F E B 5 ? 0 B B 4 : X H Y H Z 0 K K 2 C ? 0 @ A H6 H I J 9 0 1 4 9 2 K K 4 J B ; 2 > HL E 2 B 2 M N 4 > N 4 0 > 4 H



Calcite 42

9

� � � � � � � � � � � 	 � 
 � � � � �  � � � � � � � 
 � � � � � � �� � � � � � � 
 � � � � � � � � � �  �  � � � � � � � � � � � � ��  � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � 
 �  � � � �� � � � � � � � � � � � � � � � � � � � 
 � � � � 
 � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � 	 � � 	 � � � �  � � � � � � � 
 � 	 � � � � � �� � � � � � �  � � 
 � � � � � �  � � � � � � � � � � �  � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � �  � � � �  � � 
� � � � � � � � �  � � � � � � 
 � � � � 
 � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � ! � " # � � � � � � � � � � $ � � �! � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � �� � � � � � � � � 	 � � � � � � � � � �  � � � � � � � 
 � � � � � � � � � � � � � �� � � � � � % � � � � � � � � � � $ & � � � � � � � � � � � � �  � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � � 
� � � � � � � � � � � � � � � � � � � � � % � � � � � $ & � � � � � � � � '  � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � �� � � � � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � �  � � � � � � � �� � �  � � � � � � � � ! � � � � � � � � � � � � 
 � � � 
 � � � � '  � � � � � � �� � � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � � $ & � � � � � � �� � � 
 � � � �  � � �  � �  � � � � � � � � �  � � � � � � � � � � � � 
 	 � � � � � � � � �� � � � � 
 ( 
 � � � 
  � � � � � � � � � � ) � � � #  � � � � * 
 � � 
� � + , - + � � � + , - , � � � � � � � � 
 . � � � � � � � / � � 
 � � �� � � � � 
 � � � � � 
 � � � � � � + , 0 0 � � � 	 � � � � � � � � � � � � � � �. � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � �1 � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � �. � � � � � � � � � � � � � � �  � � � � � 	 � � �  � � � � � �  � � � � � ��  � � � � � � � � 
 � � �  � � � � � � � 
 � � � � � � � � � � � � 2 � � �� � � � �  � � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � � � � � � � � �� � � � � � � � � � % � � � � � � � � � � + , 0 0 � 1 � � �  � � � � � � � � � �3 � � � � � 2 � � � � 
 � � � � � � � � � � � � ( � � � � � � � � " � � 4 � 
� � � � � � � � � � � � 
 � � 5 6 7 0 7 + , 8 9 �

� � � � � � � 
 �  � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � �� � � % �  � � � � � � � � � � � � : � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � 
 � � � �  � � � � � 
 � � �� � � � � � �  � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �  � 
 � � � � � � � � � � � � � � � � � �� � �  � � � �  � � � � � � � � � � � � � � � � � � � � �  � � � + , ; , � � �� � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � 
 � � � � � � � � 

  � � � � � � < � � � � � � � � � � � � � � 
 � � � � � % � � � � � 
 � � � � �  � � � �� � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � �= > ? > = @ @ A B C D E F G D E H� # � � 
 � � " � � � � � � � � � � � � � 
 � � � �  � � � � � � � �� � � � � 
 ( 
 � � � 
 � � � � � � � � � � 
 � � � � � � � ( 
 � � � 
I � � � � & � � � � � I � � � � � � � 
 � � � � � 
 #  � � � � � � � � � � � �� � � � � 5 0 J K 3 � � � � � � + , 5 ; � � � � �  � � � �  � � � � � � � � � �� � � 
 � � � � � � � 
 � � � � �  � � � � � � � � �  
 � � � � � � � � � � � 
� � � � � � � � � 
 � � 
 � � � � � � � 
 � � / � � � � � � � � � � � � � 
 � � � �� � 1 � � � � � � � & � L �� � � � � 
 � � � � � 4 � � �  � � � � � � � � � � � � � � 
 � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � 	 � � � � 
� � � � � � � + , , - � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � 
 �  � � � + , 8 5 � � � � 	 � � � � � � � � � � � � � � 
 � � � � � �� � �  � 
 � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � 
 � �� � � � � � � � � � � % � � � � � � � � � � � � � 
 � � � � � � � � � � � �
 � � � � � � � � � 	 � � � 
 � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � �� � � � � � � � � � 
 � � 	 � � � � 4 � � � � � � 
 � � � � � � � � � � � � � � � � �� � � 
 � 
 � � � � � � � � � � � � � � � � % � � 
 � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �( '  � � � � � � " � � 4 � 
 � � � � � � 
 � � + 9 " � � 
 � � � � � � � � � � �# � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � 
 � � � � " � � � � � �  � � � � � � � � � �  � � � � � 
 � � � �



Calcite 42

10

� � � � � � � � � � � � 	 � 
 � � � � � � � � � � � � � � � � �� 	 � � � � � � � � � � 	 � � � � � � � � � � 	 � � � � � � � �  � ! ! 	 "! � � 
 � " � � � � � � 	 � 	 � # � � � ! � 	 � � � � � � � 	 � � � � $ � � �% � � � � � � " � 	 � � � � � � � � � & ' ( ' � � 	 � � � � " � � � 	 � � � �) � � � * � � � & ' + , � � - * ! � � � � � � � � � � � � � % � 	 � ! � � � �� 	 � � � � . � � 	 � � � � � � � � " � � � � � " � � / * � � � � 	 * � � � � �# � � � ! � 	 � � � � � � � � 0 ! ! � � 1 � � � �# � � � ! � 	 � � � � � � � � � � 	 � � " � � � � ! 	 � � " � � � � 	 � � � � �� " 	 	 � � � � � � ! � � 2 $ 	 � � & , � � � � � � 3 � ! ! � � � 4 � � � � � 5� � � � " 	 � � � � ! � � 2 $ � � � & 6 � � � � � � � � % � � � � 7 � � � � � 5� � � � � � � � � � � 	 � * � � � � ! � � 	 � � � � � � � 
 8 9 : ; < => ? @ A B 9 C : B " � � � � � � � � D � � 	 � & 7 $ � � * � � � & ' 6 E �% � � 
 � � � � 	 � � � � � � � � � � � � � 	 � � � � � & ' � � � � � 	 � � � � �" � � � ! � � � � � � / * � ! � � � � � � � � � � � � � � � � � ! � � 	 * � � � �" � � � � � D � ! ! � � � " � � � � � � � � � � ! � " � � � 	 � � � � � � � � � 	 � �� � � 	 " � � � � � # � � � ! � 	 � " � � � � � � " � � � � � � � � � � ! �� � � � ! � � � � 3 � ! ! � � � � � F � " � � � � ! � � F % 3 � � 	 � � � �� 	 " � D � � " 	 � � � � � � G � � � * � � � " � � � � � � � � � � � � �) � � � � � � H � � � ! 	 � � � 1 � ! ! � 	 � ( ( I & ( I & ' 4 + � � J � � �  	 " �� � � � 3 � � � � 	 � � F % 3 � ) � � � � � � � � � � 
 	 � � � � ! � � � � � � � � �" � � � � � � � ! � � 	 � � � � G � � � * � � � � � 	 � � � � � � � ) � � � � � �� � � 6 � � � ! � � � � " � � ! � � � G � � � * � � � � $ 	 � � " � � � 	 � � � �& ' 4 7 � 0 ! ! � � � 	 � � � � & ' K , � L * � � � 	 � � � � & ' K ( � � �) � � � � � � � � $ � � � � � 	 � � 	 � � � � 6 M N 1 � � & ' K 6 � �� * � � � ! ! % � � � � � � � � � � � � ! � � 	 D � � � 	 3 � ! ! � � � � � � � � � � 	# � � � ! � 	 � . � - � � � � % � � � � � 
 � � � � � � � " � � � � � 	 � � � �� � � * 
 � � � � � � � � � � � � � 	 
 � O � " 	 * ! � � 
 
 � � � � � � � � 	 � � � �" 	 � � � � � � � � � � � � � � � " � � ! � � � G � � � * � � � � # � �  � ! ! 	 "1 � � � � . � ! � � 
 � � � � � � D � � � 
 	 
 * ! � � � � 3 � ! ! � � � � �� 	 � � � � � � 	 " � � � � �  � � 	 � � � H � � � � � % � � � � 	 � � 	 �& 4 I ( I & ' E E � ) � � � � � � � � $ � � � � � � � � � � � 	 � � � � � � � � ! �� � � � � � � � � � � � * � � � � � � � � F � ! � 	 � % � � � � � � � � � 	 � D � � � � �# 	 � � ! �  � � � � 	 
 � � 	 � � " � � � � � 	 ! � 
 * � ! � � � � � � � � �" � � � � � � " 	 � � � � 	 
 	 * � � � � � � � � � � � ! � D � � � / * � � � � � �* 
 � � � � � � � F 	  � ! ! 	 " ! � � 
 � � � D � � � � � � 	 * � � � � � � � � �� � ) � � � 	 � ) � $ � � � � � � � � � � � 	 � � � * � � � � D � � � � � � �� 	 � � � � * � � � 	 � � � � 
 � � � ! � � 
 � � � � � 	 � 
 � � � � 
 � ! � � �� � � � * � � � � � � � � 0 P � � � * � � � � � � � � P � � 
 ! � � � P � � � �� � D � � � ! � � � � � � � � � � 	 � � ! � � � D � � � � � � 	 � � � � 	 � �� D � � � 
 
 � � � � 	 � � D � * � � � � � � � � ! � � � � � � � � � � � � �0 � � ! � � 	 � � ! ! � � 
 � � � D � � � 	 ! � 
 � � � � � � � � � 	 * � � � � �! � � " � � � � " � � � � � � � � � � � � � � � � � 	 � % � 	 � � � � �� � � * � � � � * � � � L � � � � � 	 � � ! � � � D � � � � D � � � � 	 ! �
 � � � � � � � � � 	 * � � " � � � � � � � � � � � � � � � � � 	 * � � � � � � 	 ! � �) � � � $ � � � � � � � � � � 	 � � � 
 ! 	 � � � � � � � 	 � � � � � � �� � 	 
 " � � � � � � " � � � � � � � � * � � � � � � 
 	 ! � � � � � � � � �� � ! ! � � � � � � � � � " � � � � ) � � � � � � � � $ � � � � � � 	 
 
 � �� � � � � � � � �  � ! ! 	 " ! � � 
 � � � � � 	 * � & E ( 6 � � � � ! 	 � � �Q R S T U V W X Y Z [ \ ] ^ _ ` a [ b c d e f g f h [ c c ] i j [ k lm f n o p [ \ _ p ] c c _ o q r ] s ft u ] q ] v m [ s w r x y q o u r s z ] s f

Q R S T U V W { Y e f g f h [ c c ] i j [ k l i r q u y s y z y [ c z r w _ z q [ k l r s | f} b [ u [ k n o p b ] u ] s p ] c c _ o q r ] s ft u ] q ] v m f n o p [ \ _ f



Calcite 42

11

� � � � � � � � � 	 
 � �  � � � � � 
 � � � � 
 � � � � � 
 � �� � � � � 
 � � � � � � � �  ! � " �# � �  � $ % � " % � 
 " � �� � � � � � � & � 	 ' ! � �  � � � � 
 � � � � 
 � � � � � 
 � � 	 � ! ( � ) �� � � � � 
 � � � � � � � �  ! � " �# � �  � $ � 
 " ( ! * �  � � ! " + � " �

` a b _ cT . 0 5 M . d 3 N M - 0 4 D , 0 R ; , 0 2 e . = R 3 / , F . 8 /3 2 0 , - . 5 , 8 2 / H 8 , - = - 0 H 3 2 N 4 3 R , N 5 . 9 3 K 3 F F 0 =: 8 2 . 5 f / 4 3 R . F 3 H 1 6 T . 0 5 M . = 3 / L 0 5 2 0 2 C ? @ > A @ > g W >3 , h 3 5 L . 5 , D , 8 5 F 8 2 M / - 8 5 . Z D R 0 , F 3 2 9 6 7 8 / 4 3 , - . 5 = 3 / 3R 0 3 F H 8 2 . 5 6 7 . H 3 5 5 8 . 9 i 3 2 . , i 0 - 2 / 0 2 4 5 0 HS F 3 R ; H 3 2 3 2 Z D R 0 , F 3 2 9 0 2 C i N F O > g g W 3 , h 8 2 F 8 , - M 0 = ZD R 0 , F 3 2 9 6 T . 0 5 M . 3 2 9 i 3 2 . , , 5 3 E . F F . 9 , 0 J N / , 5 3 F 8 3j N 2 3 / / 8 / , . 9 f Z , - . 5 . 4 0 5 . , - . 8 5 . G 3 R , 3 5 5 8 E 3 F 8 /1 5 . / . 2 , F O N 2 ; 2 0 = 2 6 k 2 C W i N 2 . > g g g , - . 8 5 4 8 5 / , / 0 2 Zd 8 F F 8 3 H T . 0 5 M . Z = 3 / L 0 5 2 3 , D , 0 R ; , 0 2 Z e D d 6T . 0 5 M . H 3 2 N 4 3 R , N 5 . 9 3 E . 5 O 5 3 5 . L 5 3 / / K 3 F F 0 =F 3 H 1 0 4 D R 0 , , 8 / - 9 . / 8 M 2 6 7 8 / F 3 H 1 8 / / H 3 F F . 5 , - . 2 , - .I 6 J 6 = 8 , - 3 1 8 . 5 R . 9 E . 2 , - 0 F . F 8 ; . / , 3 2 9 3 5 9 D R 0 , , 8 / -K 3 F F 0 = F 3 H 1 / Z 0 2 F O , = 0 . G 3 H 1 F . / 3 5 . ; 2 0 = 2 , 0 , - .3 N , - 0 5 6 T . 0 5 M . 0 1 . 5 3 , . 9 - 8 / , 8 2 / H 8 , - / - 0 1 3 , , - .R 0 5 2 . 5 0 4 h 8 , , F . : 3 8 , F 3 2 9 D , 5 . . , 3 2 9 : 8 , R - . F F D , 5 . . , Z

D , 0 R ; , 0 2 6 d - 8 F . T . 0 5 M . H 3 2 N 4 3 R , N 5 . 9 , - . , 8 2 = 3 5 .i 3 2 . , - 3 2 9 F . 9 , - . / - 0 1 9 N , 8 . / 6T . 0 5 M . 3 2 9 i 3 2 . , - 3 9 3 2 0 , - . 5 4 8 E . H 3 F .R - 8 F 9 5 . 2 Z , = 0 - 0 = . E . 5 9 8 . 9 L . 4 0 5 . , - . 8 5 4 8 5 / ,L 8 5 , - 9 3 O 6 K - 0 H 3 / i 6 L 0 5 2 > g B ? Z l 0 2 3 F 9 T 6 L 0 5 2> g B m X 9 8 . 9 Y Z 7 . R , 0 5 i 6 L 0 5 2 > g B B Z J 2 M N / J 6 L 0 5 2> B A > Z 3 2 9 J F 3 2 l 6 L 0 5 2 > B A W X 9 8 . 9 Y 6 K - . O 3 F / 0 - 3 9, = 0 4 . H 3 F . / n i 3 2 . , L 0 5 2 > g B A 3 2 9 i . / / 8 . J 6 L 0 5 2> B A ? 6T . 0 5 M . 3 2 9 4 3 H 8 F O / , 3 O . 9 3 , D , 0 R ; , 0 2 N 2 , 8 F > B A W3 1 1 . 3 5 8 2 M 0 2 , - 3 , O . 3 5 / . F . R , 0 5 3 F 5 0 F F - 0 = . E . 5 Z L O> B A g , - . O - 3 9 H 0 E . 9 2 0 , 0 2 F O 4 5 0 H , - . 3 5 . 3 L N ,4 5 0 H , - . D , 3 , . 6 o , 3 1 1 . 3 5 / , - . 4 3 H 8 F O H 0 E . 9 , 0: 3 F 3 2 9 3 Z e 0 5 , - p N . . 2 / F 3 2 9 6 J 9 9 8 , 8 0 2 3 F F O 4 3 H 8 F O9 . / R . 2 9 3 2 , / 0 4 d 8 F F 8 3 H T . 0 5 M . Z , - . . F 9 . / , / 0 2 Z 3 5 .F 0 R 3 , . 9 8 2 e . = q . 3 F 3 2 9 / 0 8 , 8 / 1 0 / / 8 L F . , - 3 , , - . OH 0 E . 9 , - . 5 . 6 e 0 8 2 4 0 5 H 3 , 8 0 2 8 / 3 E 3 8 F 3 L F . 5 . M 3 5 9 8 2 M- 8 / 9 . 3 , - Z H 0 5 . 5 . / . 3 5 R - 8 / 5 . r N 8 5 . 9 6[ \ ] ^ _ \ s a t u v w ] xT . 0 5 M . 7 3 H 8 F , 0 2 = 3 / L 0 5 2 3 5 0 N 2 9 > g y z 8 2T F 3 / M 0 = h 3 2 3 5 ; / - 8 5 . Z D R 0 , F 3 2 9 , 0 d 8 F F 8 3 H 3 2 9: 3 5 M 3 5 . , 7 3 H 8 F , 0 2 6 7 . H 3 5 5 8 . 9 i 3 2 . I 8 9 9 F . 0 2 ? >l . R . H L . 5 > g m A 8 2 D R 0 , F 3 2 9 1 5 . / N H 3 L F O T F 3 / M 0 = 6J , , - . 3 M . 0 4 ? A Z T . 0 5 M . Z - 8 / C g O . 3 5 0 F 9 = 8 4 . 3 2 9z O . 3 5 0 F 9 9 3 N M - , . 5 Z o / 3 L . F F 3 Z 0 L , 3 8 2 . 9 3 2 J / / 8 / , . 9o H H 8 M 5 3 2 , / 1 3 / / 3 M . , 0 J N / , 5 3 F 8 3 0 2 , - . / - 8 1 { | } ~� | ~ � � � � � � = - 8 R - F . 4 , < F O H 0 N , - 0 2 C W i 3 2 N 3 5 O > g m m3 2 9 3 5 5 8 E . 9 8 2 D O 9 2 . O 0 2 m : 3 O > g m m 6 J > A > 9 3 OE 0 O 3 M . � J R R 0 5 9 8 2 M , 0 / - 8 1 / 5 . R 0 5 9 / , - . 5 . = . 5 . , = 09 . 3 , - / 3 2 9 , - 5 . . L 8 5 , - / 0 2 , - . E 0 O 3 M . 6T . 0 5 M . 7 3 H 8 F , 0 2 0 L , 3 8 2 . 9 - 8 / , 5 3 9 . 8 2 D R 0 , F 3 2 93 2 9 1 5 0 L 3 L F O H 3 9 . K 3 F F 0 = F 3 H 1 / , - . 5 . L . 4 0 5 .F . 3 E 8 2 M 4 0 5 J N / , 5 3 F 8 3 6 i 3 2 . 7 3 H 8 F , 0 2 - 3 9 3 L 5 0 , - . 58 2 e . = h 3 H L , 0 2 , - . 5 . 4 0 5 . - . H 3 O - 3 E . / 1 0 2 / 0 5 . 9, - . 8 5 1 3 / / 3 M . , 0 J N / , 5 3 F 8 3 6 K - . 4 3 H 8 F O / . , , F . 9 8 2h 3 H L , 0 2 I 0 3 9 Z e . = h 3 H L , 0 2 6 U O k R , 0 L . 5 > g g > ZT . 0 5 M . 3 2 9 i 3 2 . - 3 9 / N 4 4 . 5 . 9 , - . F 0 / / 0 4 , - 5 . .9 3 N M - , . 5 / 6Q 5 0 H - 8 / , 8 2 / H 8 , - / - 0 1 0 2 h 3 H L , 0 2 I 0 3 9 ZT . 0 5 M . / 0 F 9 - 8 / / , O F . 0 4 K 3 F F 0 = : 8 2 . 5 f / F 3 H 1 6 k 2 F O, - . 4 3 R . F 3 H 1 3 1 1 . 3 5 / , 0 - 3 E . L . . 2 H 3 9 . 6 K - .F 3 H 1 / = . 5 . / 0 F 9 , - 5 0 N M - 0 N , J N / , 5 3 F 8 3 3 / = . F F 3 / , 0D 0 N , - J 4 5 8 R 3 6 k 2 F O 4 0 N 5 . G 3 H 1 F . / 3 5 . ; 2 0 = 2 , 0 , - .3 N , - 0 5 6 o , 8 / 1 5 . / . 2 , F O N 2 ; 2 0 = 2 , 0 , - . 3 N , - 0 5 = - . 2T . 0 5 M . 9 8 . 9 6o 2 > B A W , - . e . = h 3 H L , 0 2 � F . R , 0 5 3 F I 0 F F 2 0 , . /3 d 8 F F 8 3 H T 8 L / 0 2 7 3 H 8 F , 0 2 0 4 h 3 H L , 0 2 I 0 3 9 3 /L . 8 2 M 3 , 8 2 / H 8 , - 6 : 0 5 . 5 . / . 3 5 R - 8 / 5 . r N 8 5 . 9 , 03 / R . 5 , 3 8 2 8 4 d 8 F F 8 3 H 8 / , - . / 0 2 0 4 T . 0 5 M . 3 2 9 i 3 2 .



Calcite 42

12

� � � � � � � � � � � � � 	 
 � � � � � � � � 
 � � � 	 � � � � � � � � � � 	  � � �� � � � � � � � � � � � � � 	 �  � � � � � � � � � � � � 	 �  � 	 � � � �  � �� � � � �  � � � � � 	 � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � 	 � � �  � � � � � � � � � 	 � � � � � 	 � � 
  � � � � � � �  � � � � 
 � � � � � � � 	 � � � � 	 � � � � � � � � � � � � � � � � � � � � �  � 	� � � � � � � � � 	 � � � � � 	  � � � � � � � � � � � 	 � � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � � �  � � � � � � � �  � � � � � � � � � � � � � 	 � � � � �  � � � � � � � � � � � � � � � � 	 � � � � � � 	 � � �	 � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � 	 � � � � � � �� � � 	 � � � � � � � � � � � � � 	 � � � � � � � � 	 � � � � � � � � � � � � � 	 � �� � � �  � � � � � � � � � � � 
 � � � � �  � 	 � � � � � 
 � � �  � � � � � � �� 	 � � � �  � 
 � �  � � 	 � � � � � � � � � � � � � � � � � �  � � � �

� �  ! " # $ % & ' ( ) * + , - . / 0 1 2 3 4 5 ( 6 . 7 1 * 8 9 ( 7 7 * : ; ( 6 < 4= 4 > ? @ ( ) , @ * 7 7 , ? 1 . * 8 4A 0 * 1 * B C , 8 C , ( 8 , 4

� � � � D � 	 � E � F � � � � � � 	 � 
 �  � � � � � 	 � � � � � � 	 � � � � � � � �� � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � �F � � � � � � � 	 � 
 � � 	 � � � � � � � � � � � � � � � 	 � � � � � � � � � � 	� � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � 	 �
 � � � � � � 	 � � � � � � � � � � � � � � D � � 
 � � � 	 � � � � � � � � � � � � � � �� � � � � G H H I � 	 	 � � � 
 J K L M N O P Q R S N O T O U V W �X � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Y � � � � � � �� � � � � � � � � � � � � � � � � � �  � � � � � � �  � 	 � � � � � � � � �Z � � � 	 � � � 
 � � G [ \ ] � � � G H H I � � � � � � � � � � � � � � �� � � � � � � � �^ � � 	 � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 	 � � � � � �� � � � � 	 	 � � Y � � � � � � � � � � � � � � 
 � �  � � � � � � � � � � � � � � �	 � � � � � � � 	 � 	 � � � � � 	 � � � � � 
 � �  	 � 
 � � � � � � � �� � � � � � � � � 	 � � � � � � � � � � � � � � � � 
 � �  � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �  � � � � � � � � � � 	 � � � � � � �  � 	 � � � � � �  � � ^ � � � � �� � � � � � � � � � � � � � � � � � � _ Q P ` a b N c � � � � � �� � � � � � � � � � � 	 � � 	 � � � � � � � � � � � � � � � � � � � � � � �� 	 	 � 	 � � � � � � 
 � � � 
 � � � � � � � � � � � � � � � � � d 	� � � � � � � � � � � �  � � � � � � 	 � � � � � � � � � 	 	 � � � � � ] � � �� � � � � � � � � Z � � � � X � � � e � � � Z � � � � f � X � � � � � � g � � � �e � � � � � 	 � � f � � � � � � � � � � � � � � h � � � � � � � �  � � � i � �X � � � � � � � � � j � 
 
 � � 
 �  � � � �  � � � � � � � � � � � � � 	� � � � � k � � � � � � 	 � � � j � � � 	 X � � � � � � � � � � i � � i � � � � �^ �  � � 	 � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � 	 
 � �� � � � � � � � � � � � � � � � � � � � � � 	 
 � � 	 � � � � � � � � � � � � � � � � � � � � WX � � � �  F � j � � � � � � X � � � � � � � � � � � � � � l � � � � � �h � � � � �

� �  ! " # m n & 3 4 5 ( 6 . 7 1 * 8 o ( p , q p . r , + . , : * s 3 4 t ( u / 0 4 = 4> ? @ ( ) , @ * 7 7 , ? 1 . * 8 4A 0 * 1 * B C , 8 C , ( 8 , 4

v ^ c w w � x � y H H H � � � � � � �  �   � 
 � � � E � � � z � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 �� � � � � � � � � � � � 
 � � � 	 � � � � � 
 � � � 	 � � � � � � 	 � 	� � 	 � � � � � � � � � � � � �  � � � 	 	 � � � � � 	 � � � � � � �h � � 
 � 	 	 � � i � � � � � � � � � � � � � 	 � � � � � � 	 � � � �  � � 	� 
 
 � � � 	 � � � � � � � 
 � � � � � � � � � � � � � � � 	 � 
 � � �� � �  � � � � � 	 � � � � � � � � � I { { I � � � � � � � � � � 
 � �  �� � � � � � � � � � � � � � � �  � � �  � � � � � � � 	 � 
 ^ � � � � �� � � � � � � 	 � 	 � � � � � � � � � � � � � � � � 	 � � � � � � � � � �� � � � � � � � � � � � � 	 � � � 	 � � � � � � � � � � E � � z � � �� � � � � � � � � � � � � � F � 	 � �  � � � � � � � � � � ^ � � � � �h � � 
 � 	 	 � � � � � � � � � � 	 � � � � � 
 � � � 	 � � � � � � � 
 � � � �� � � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � � � 	 � � � � � 
 � � �� � � � 	 � D �  � � � � � | } ~ � � � � } � � � � � � � } � � � � � � } � } � � � ~ �



Calcite 42

13

� � � � � � � � � � � � 	 � 
 � � � � � 	  �� � � � � � � � � � � �� � � � � � � � � � � �  � � � � � � �  � ! " # � � � " � � � � �  � � � $  � � �%  � &  � � & � ' � � � � � � ( & � � � ) � � ( � � � )  � * � � � � � �  � +, % � � � & � � �  � � & � � � � # - �  � � �  � � � � � ( � � � � ( � � � �� &  � ( . �  � . � " � � � � �  � � * / . � � � � � � � & � � � � ( � " # � � � � & � �% � � � �  !  � � # # - ) .  # � ) - � & � � � � # - ! � # � �  � � � � 0 � � "  � � ��  ! & � *  � % � � � # � � � � �  � �  � �  ) # � * & � % � 1 � � %  � &( � � � " . # � ) � � � 1 � �  � � � &  � % � � � � � ) � ! � � � � � # � % # -2 � � � � � �  � � � # " � � � � 0 3 & � � � 2 2 � � � � � � � ) � � �  � � �#  � � � ! � � � . � # # - � � � � �  � #  � � � * " � # # � %  � ! � & �  � � . � #  � � ,% � � � � � 4 � � � � "  � � � - � � # " � � � � �  � ! %  � &  � �!  ! � � �  ( & . � � � " � � � 2 �  � � 5� 2 2 � � $  � � � � # - 6 � � 7 � � � � � � # � � ! *2 � � " � ( � # - " � � � � � %  � & "  1 � �  � �  � ( � � � � � * � � � � � � 1 � �� � � 2 � � & � � # � � � 8 0 9 & � % & � # �  � � � � � � � � � " � &  �� � � �  1 � " � � � 2 �  � � % � � "  # # � � %  � & 2 � ( 8 � � � 8 � ��  � ! # � � � * � � � & � � #  8 � � ( ( . � � % & � � � ) � � � " � � �  � 2 . # # � �" � � � � �  ( 8 - � . � # � � 1  � ! � . ( �  � � � � � 8 � 0, � � � % � &  � " � � � � �  � � � � � � � � �  � � � �  � � �� ) � � ( � � � )  � � � � " " * � � � � " % & � � � � ( � # # � � � # � � �: ; < < = � � � 2 � � � � " � �  ! & �  � ! � " � & � � � � � " � � � � �  � � 0> � % � 1 � � � � � � � � # � � � 1  � � � � # - & � � � � 2 � � � � � � � � � � � � �  � ( � 0 ? � � " � # # � %  � ! 1  �  � � " � % - � � � � # � � � � * ,% � � � ) � ( 8 � $ 2 � ( � � � � # - � � � & � �  � � * � � � � � � - ! � � � ��  � � 2 2 �  � � � � � � * ( � . # � � � � � � � � & � " � � � 2 �  � � � ! �  � 0 , �% � � � � � & � . ! & , & � �  � � !  � � � � � & � # # . (  � � � � � � &  �& . ! � ( . �  � �  � - 5@ � � & � 2 � �  # � � � 1 � � � � � * #  ! & � � � ! # � � * � �! � � � � � # � � � � � 2 & � �  ( � & � � � � � � � &  � ! � � � � %  � &  � 0 ,�  � � � � & � 1 � � & � 2 # � � � . � � � " 8 � � %  � ! A 1 � # � B � � ) ) � �� & � �  � � * � � , ( � � � � � � 1 � � # � - ) # � � � � � � � � � . ( &A 1 � # � A � � � � � C  � � 3  � � 5 3 & � � � �  �  � ! � + > � �� � - � � � � 1 � � � � � � � � � 1 � � & � � � � � " � &  �  # # . �  1 �� � � � � # - +

D � � � � � E 	 � F G H � I � 	 � J K 	 G � � � LM � N O P � � Q � R S T U � V � W X � O �Y � � � � � 1  � % 2 & � � � ! � � 2 & � Z � # � � ( � # # � � � � � � � � ! � � 2 & � [� � � � % � 2 & � � � ! � � 2 & � � � 8 � � � " � & � � � � � 1  � % " � � �� #  ! & � # - �  " " � � � � � � � ! # � � * � & � � � � . � � � � �  � � ) - �  � �� � � � ( � � � � \ % & � � � & �  � � ! � � � � � 1  � % � � %  � & �� 2 � (  � # 1  � % � � * � & � - � 2 2 � � � � � � � � * � � � �  � ! # -� & � � � ] �  � � � �  � � � #  � � ! � 0Y � � � � � ! � � 2 & � % � � � 2 � � � . ( � � ( � � �  � . � . � # -� . �  � ! � & � - � � � � : ; 7 : ] : ^ 6 < * � � / � -  � ! 1 � � -  � !� � ! � � � � � " 2 � 2 . # � �  � - � . �  � ! � & � � 2 � �  � � 09 & � 2 & � � � � � � � � % � � �  � ( � 1 � � � �  � � & � � � � # -- � � � � � " 2 & � � � ! � � 2 & - * � � � � � � � � � 1  � % 2 & � � � ! � � 2 & �% � � � 2 � � � . ( � � ( � � � � � (  � # # - ) - � & � : ; 7 < � * � # � � !%  � & � & �  � � � � . � � � � � " � � 1  � %  � ! � & �  � � ! � � * 8 � � % �� � � � � � � � � ( � 2 � � 0 ? � � � � � � � � � ( � 2 � * � & � � � ] & � # �� � � � # % &  ( & ) � ( � � � 1 � � - 2 � 2 . # � � * % � � � � �  ! � � �) - ? #  1 � � 3 � � � � # # > � # � � � � � � & � � � � � " � & � : ; 7 < � 09 & � � � % � � � � # � � ) � $ ] � - 2 � 1  � % � � � � & � � � � � � � �� � ) # � * � � � � � � � # � � & � � ( � . # � & � # � � � 1 � � � # & . � � � � �1  � % � * . �  � ! � ) � # � � � � � 1 � � & � ( � � � � � ) � � . ! & 0Y � � � � � � ( � 2 � � � � � 1  � % � % � � � � " � � � � � # � ) -� 2 �  (  � � � * � . ( & � � C � � � 8 #  � � � � B � 0 � � _ : ` 3 0a � # �  � � � � Y � 0 * % & � � � ) � � & % � � � � 1 �  # � ) # � 0? #  1 � � 3 � � � � # # > � # � � � % � � � � � � � � � 1  � %� � � & . �  � � � * ( � # #  � ! � � � � � 2 �  � � " � � � & � � � � � ) #  � & � � � �� " � � � � � � 1  � % #  ) � � �  � � * � � � ( �  �  � ! � & � � � � �b � � � � � � ! � � 2 & c 0 > � � �  � * b 3  � & � & � Y � � � � � � ( � 2 � ) -� . � "  � � �  � � � � � %  � � � � = � � 1 � �  � ! * % � ( � � % � # 8� & � � . ! & � & � � . � � - 1  � � - � � � � � " , � � # - \ " � � � � . �� � � ( & �  � # � � 8 � � % � . 2 � � d � � . � � # � � " � � � � & �e � . � � � " ? #  1 � � 0 3 � ( � � % � � � � � � & � � . ! & � & � (  �  � �� " " � � �  ! � # � � � � * # � � 8 . 2 � � � & �  � % � � � � � � � "� � ( &  � � ( � . � � c 0 3 &  # � � . ( & � $ � �  ( � . ) / � ( � � % � � �2 � 2 . # � � * 2 � � 2 # � % � � � � # � �  � � � � � � � � �  � � & � 2 # � ( � �� � � � 1 � � � �  � � & �  � � % � � � !  � � � * � � �  � � 1 � � � � � "� � �  � � � # �  ! �  "  ( � � ( � � . ( & � � % � � � * �  � � � � � � � * � � � � � � � � � �  � � � # � $ &  )  �  � � � ? � & � � � - 2 � � � " 1  � % � % � � �� & � � � %  � & � # � ) � � � � � � & � � � �  ( � # � � ) # � � . � � � 2  ( �  � !( � �  ( � # � � � � � �  � � � � � # � . ) / � ( � � 0

f g h i i jk k l h m n o p q r s s h s r q t r p m o hs t k m h q u r v k w x h q n q r s x u h p r r m y q u i m z { | } u ~ � r m o h q t u k | i | } u ~ k m h q h r � q | y o n r g g h n m r q z � h q h� h } u i } u h � k { | } h jk k m h q h r � q | y o k r p � h i r g | i � u m o |o | i ~ o h g ~ k m h q h r k n r y h z

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � � � � �



Calcite 42

14

� � � � � � � � � � � � � 	 
 � � �  � � � � � � � � � � � � � � � � 
 � � � � �� 
 � 
 � � 	 
 � � � � � � � 
 � � � � � 
 	 � �  
 � � � � � � 	 � 
 �
   � 
 � � � � � � � 
  � � � � � � � � � 
 � � � � � � � � � � 
 � � � � �	 � � 
 � � � � � � � � � � � � � � � � 	 � � � 	 � 
 � 	 
 � � 
 � � � �� � � 
 � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � 
 � � �� 
 � � 
 � � � � � � � � � 
 � � � � 	 � � � � � � �
� � � � � �  ! " # $ $ % & � � ' � � % ( ) ) (* + , - . / 0 1 1 + 2� 	 
 � � � � � � � � � � � 
 � � � � � 
 � 3 � � � � � � � � 4 � � � � � 
 � � � � � �� � 
 � � 5 6 6 7 	 
 � � � � � � � � � � � � � � � � � � �  
 � � � � � � 
 �  
 � �� � � � � 	 � � � � 
 � � � � � � � � � � � � 	 
 � � � 
 � � � � � � � � � � � �� � � � � � � � � 8 � � 
 � � � � � � � � � � � � � � 	 � � � � � 
 � � � � �� � � � � 
 � � � � � 	 � � � 
 � � � � � 
 � � � � � � 
 � � � � � � � � � � � �
 � � � � � � � � � � � 
 � 	 � � � � 	 � � � � � � � � � � � � � � � � � � � � � � �� � 
 � 
 � � 	 � 
 � � 
 � � � � � 
 � � � � 
 � � � � � � � � � � � � � �9 � � �   � � � � 	 � � � 
 � � � � � � � 	 � 
 � �  
 � � 
 � � � � � � � � �� � � � � � � : � � � � � � � 
 � � � � ;� � � 	 � 
 � � � � 	 
 � � � � � � � � � � � 
 � � � � � � � � � 
 �� 
 � � � � 
 � � < � � � � � � � � � � � 
 � � � � 8 
 � � � � = � � � � � � � � � �> � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � 
 � � 	 
 � � � �� 
 ? � � � � � � � � � � � � 
 � � 	 
 � � � � � � �  � � 
 � � � � � � @ � � � � � � � � � � � � � � 
 � � � � � � 	 � 
 � � � � 	 
 �  � � 
 � 
 � � A� � 
 � � � � � � � � � � � 
 � � � � � 
 � � 
 � � � � � � �  � � � 
 � � � � � 	 � � � �� � 
 � � B � 
 � � � � � � 
 ? � � � � � � � � � � � 
 � � � � � � � � � � � � 4C � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � �� � 	 
 � � � � � � � 
 � � � 
 � � � � � 
 � D � E 6 
 � � � 	 
 � � � �  � � � � �� � � � � � � � � 
 � � � � � � � � 9 � F � � � � � �  
 � � � � � � � � � � �� � � � � = � � � � � � � � � � � 
 � � � � � � � 
 � � � � 
 � 
 � � �� � � � � � � � � � � � � � � 9 � � � � 
 � � � � �  � 	 � � � G� H )I � � � � � � � � � � � � � � � � � � � � 	 � � � � � � C J = > � 	 �� � 
 � � � � � � � � � � � � 
 � � � � � 
 � � � 
 � � � � � � � � 	 � � � � � �� � K 7 6 � K 7 6 � � 
 � 
 � � L � � � 
 � � 	 � � � � � � � 4 � �  � � �� � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � � � � � � � �	 
 � � � � � � � � � � 
 � � � 
 � � � � 
 � � � �  � � � � � � � � � � � � � 	 � � � � � 
 � � � � � � � � � 	 � � � � � � 
 � � � � 
 � � 
 � � � � � � 
 � � �� � � � 	 � � � � 
 � � � � � � � � 	 � � � � � 	 
 � � � � � � � � � 
 � �� � � � � 
 � � � �= � � � � � � � � � 	 
 � � � � � � � � � 
 � � 	 � � � � � � � � � � � � �	 � � 
 � � 	 � � � � 
 � � � � � 
 � � � � 	 � � � � � � 	 � � � � � � � �
 � 
 � � � � � � � 
 � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � �= � � � � � � � � � � � � � � �  � � � � � � � � � 	 
 � � � �  � � � � � � � �� � � � � � � � 	 � � 	 � 
 � � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � 
 � � I � � � � 
  
 � � 
 � � 	 � � 
 � � � � 
 � 
 � � � �� � � � � � � � � � � � � � � � �  � � � � �� � � � � � 
 � � � � � � � � � � � � � � I � � � � � � � � � � �� � � � 
 � � � 	 � � � � � � � � � � � 
 � � � � � � � � � � 
 � � � � � � � �  � � � �	 � � �  � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � � � �� � � � � � � � � � � � � � � � 
 � � 
 � � � � 
 � � �  � � � � � � � � � 
 � �� � � � � � � � � � � � �  � � � � 
  � � � � � � � 
 � � � � � � � 
 � � � � �� 
 � � � � � � � � � � � � � � � � � � M � � � � � � � � � � � � � � 
 � � � � 
 �	 � � � � � 	 
 � � � � � � 
 � � � � � � � � � � � � � � � � 	 
 � � � � � �� � � � � � � � � � � � � � � � � � � � � � � 
 � � � �  � � � � � 	 
 � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � 
 � � � � � � 
 � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � 
 � � � � 
 � �� � � � � � � 
 � � � � � � � � � � � � 
 � �  � � � � � � 
  � � �= � � � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � � � � � �	 
 � � � � 	 � � � � � � � � � �  � � � � � N O P Q R S Q T U V W 	 � � � �� 
 � � � 
 � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � 
 � � � �� � � � � � � � � 3 � 
 	 � � � � 
 � � 
 � 
 � 	 � � 
 � � � � � � � � � � � �

X Y Z [ [ \ ] ^ Z _ ` a b c d e f b Y ` b g Z h h i j k8 
 � � � � � � � � � � � � � � 4 � � � � � 
 � � � � � � � 
 � � � 
 � � � � 
 � � � � � � � � � 	 � � � � 	 � � � � � � � 
 � � � � � � � � 
 � � � 
 � �� � � � � � � � � � � � 	 
 � � � � � � � � � � � I � 3 � � � � � � � � 4 � I � 
 �l 9 � � 
 � J � � � � 
 � � � � � � � � � � � 	 � � � � � � � � � 
 � � � � � �C � � � � 
 � � m � � � � � = � � � � � � � � � J � � � � 8 
 � � � l J � � � � G �n o o p q r $ � � sI � � � � � � � � � � � � 
 � � � � � � � � 
 � 	 � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � 
 � � � � � � � 	 
 � � � � � � � � � � � � � �
 � � � � � � J t 	 � � � 	 � � � 
 � � � � 
 � � � � � 
 � � � � � � � � � �C J = > 	 � � � � � � 
 � � � � 	 
 � � 
 � � � � 
 � � � 
 � � � � � 
 � �� � � � � � � � � � � � 	 	 � 	 � � � � � � K E E 
 � � K E u � � � �� � � � �  � 
 � � � � � � 	 � � � � 
 � � � � � � � � 
 �  
 �v Q w x U y V U y O � � � � � 
 � 
 � � = � � � � � � 
 � � � � � � � � � �	 � � � � � � 
 � � � � � � � � � � � � 
 � � 
 � � � �  
 � � � � � � � � � 
	 � � � � 
 � � � � � 	 
 � � � � � � � � � � 
 � 	 � 	 � � � � � �v Q w x U y V U y O � � > � � � 
 � � � � 
 � 	 
 � � � 
 � 	 � � � � �� � � 
 � � � � � 
 �  � 
 � � � � � � � � 
 � � � � � � � � � 
 � 
 � �� � 	 � 	 
 � � � � � � � � � � v Q w x U y V U y O � I � 
 � � � � � � � �� 
 � � � I � � � � 
 � � � � � � � � � � � � � � � 	 � 
 � 
 � � 	 � � � � � 
� � � � � � � � � � � � � 
 � � � � 
 � � � � � � � � 
 � � � � � � � � � � � � � � 
 �	 � � � � � � � � 
 � � � � 
 � � � � � � � � � � 
 � � � I � 
 � � � � �	 � 
 � � � � 	 
 � � � � �  � � � � 
 � � � � � � � 
 � �  � � 
 � 
 � � � K E E
 � � K E u 	 � � � � � � � � � � � � � �  � � � � �  � � 
 � � � � � � � �	 � � � � �   � � � � � � � � � � � � � � � � 	 � � � K E E � 
 � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � 	 
 � � � 
 � � � � � � � � � � � � � �� 	 � � 
 � � � 	 � � � � � � � � � � � 
 � � � � � � � � 
 �  � = � 
 � � � � � � � � � � � 
 � � � � � � � � � � 
 � 	 
 � 
 � � 	 
 � � � �



Calcite 42

15

� � � � � � � � � � � 	 
 � � � � ��  � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � �� � � �  � � � � � � � � � � � � � ! � � � � � � � � " � � � � � �� � � � � � � � �  # � � � � � � � � � � �  � � � � � � � !  � � � � � � � � �  #� $ � � % � � � � # � � � � � � � � � � � � � � � � # � � � � � � � � � % � �� � � � � � � � �  �  � � � � � � � � � � � � � � � � � � � � �  % #  � �  # �� �  $ � ! � � �  #  � � � � � � � � � � � � � � � � � � & !  � � �   % $ � �� � � � � '  � � �  � � � � %  � � � $ % % � � � � � � � � � % � � � � # � � � �� � � � % � � � � � � � � � " � � ! � � � �  $ � � � �  � � � � � � � � � � � �� �  $ � � � � � � � � � % � � �  � �  $ � � �  ! �( ) )* � � � � + $ � � � � � �  #  $ � � , - - � � � � # � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � �  � � � � � � � � � # �   �  # � � � �$ � $ � $ � � � � � � � * � � � � %  � � � � � � � �  � � � � � � � � � !� � � ! ! � � � � � � � � � � � � � � � � # �   � � . �  # # � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � / � � � � � � 0 � # � � �� � � � � � � � � � � � � � � � � $ � � � � 1 2 2 3 4 � � � ! � � � � � � � � � � �� � � � � � � � � � � � � � � �  # � � � # � � � � � � � � 5 � � � � � � . �  # #� � � � � � �  � � � � � � � �  % � � � � � � �  � ! �  �  � � � � �� � � % � � � � * � � � � � � � � � � � � � � � � � % � � �  % � � �   �� � � � � � � � � � � % � � * � � � � � � � � � � 0 � � � � � ! �  � � � � � �  �� $ � � � � � � � � � � � � 0 � $ �  � � � � � � � � *  � � � �  � � � � � � � �% $ � � � � � � � � � � � � � � � � � � � � �  � � � " � #  � �  � � �� � �  � � � � � � � � � � � � � � � � � � ! � � � � � % $ � � %  � �  # � � �� � % � � ( ) 67 � � � � � � � 5 � � � #  $ � � , - 8 � � � � �  � � � � � �� �  � � � � � � � % � � $ � � � � # �   � � � � � � � � � � � � � � % � � � �� � , - - 0 � � � �  $ � % $ � � � � � � � � � �  # � � �  � � � �  � �5 � � � � � � � � � � � � � � % ! � � � � � � � � � � � � � $ � � � � � � �� � � � �  � � � �  % � � � � �  � � 7 � � � � � � � 5 � � � � � �  � � � �� � � �  , 3 2 � � � * � � � � � � � � � � � � � � $ � � � � � � % � � � � � � � �� � � � % $ � � � � � � � � � � � � � � 9 $ � � � 4: ; < = > ? @ > ? A B ; C� � � � � � � � � �  � � �  � � � � ! � � � � � � � � � �  $ � � �  � � $ � � � D � � � � � � # �  % E F " / � � � �  % � � � $ � � �� �  $ � 3 2 � % �  � � � � � � & � � 0 � $ & $ � � � � � � � � � � �  � � � �� �  � �  $ � � � % � � � %  � � � � � � 7 � � � � 0 5 � � � 0 . �  # # 0F � � � � 0 5 � � � � � � 0 D � � � � � � � � � % � � � � # 0 � � � � � � �� & ! � � � � �  � � 5 # � � � � � !  � � � � � �  $ � � � � � � � � � � �  � � �� � � � � � � � � � � � � % � � � �  � � � � � � � � 0 � � � ! ! � � �  % �! �  �  � � � � � � � � � � � � � $ � � � � � �  # � � � � � � �5 � # � � � � D � � � � � � � � � % � � � � � � � � � � ! ! � � � � � � � � � � � �

* � � � � � �  # � � � � � � � � � �  $ � � � $ � � �  $ � 0 � $ � � � � � � ��   � � % � � � � � � � � �  � � � 9 $ � � � � � � � � 5 � � � � � � � 0 � � �� � � � � $ % � � � � � � � � � � � � � � � � � � �  $ � � �  % �  # � � �%  � � � � # # � � $ � � � � � � �  � � � * � � � � � �  � $ � � � � � % �  � � ��  � % $ � �  # � � � � � � � � � � �  % ! � � � � � � #  � � � � � � % � %  � � � � �  � � � � � � � � �  � � � � � � � � � � # � % � � � � � � � � ��  � G ! � � � � � � � � � � � % � %  � � � � � H � � � � � � � 0 � � � � � � � � � �� � � � 9 $ � $ � � � �  ! � � �  � � � � � � � � � � � � � � � � � �  � �  %�  % �  � � � � � � � � �  � � � � � I J K �  � � � � � � � � � � � � � �� � $ � � � � � � � � � � � � � � � � �  � � � � � �  # � � � ! � � � � � * �� �  ! ! � � � �  $ � � % � � � � � �  � � � � � � � � � �  # � �  � �� � �  � � * � � � �  � � � � � � � � � � � � � � � � � � � � � � % � � � � # 0� � � � � � �  � � �  % � � � � � � � � � � � � � �  # � � � % � � �! � � � � � " � � � F � � � � !  � � � � �  $ � � � � �  $ � � � � 0 � � � � �� � � � � � � � � � �  � � � � � � � � � � � 0 * � � � � � � � � � �� ! ! � � � � � � �  � #  � � � � � & � � � � % � � �  # � �  � � � �  � � �� � � � � � � � � �* � � � � � ! � � � � � � � � � & � � � � � � � �  $ � � � � � % � � � � � �� � � � � � � � � � � � � �  � �  � � � � � � � � � � � � � � � � � � �� ! ! � � � � �  � � � �  � � 0 � � # � � � � � � �  $ � � �  � � � � � � � � � �  � �� � � � � � � � � �  $ � � �  � � $ � � � � � 5 # � � � % $ � �% � � � ! $ � � � �  � � � � � � � � � � � $ � � � � � $ � � � � �  � � �  $ � ��  �  ! � � � L # �  $ � � � 0 � � � % � � � � �  # � � � � � � � � � � � �  � �� � #  � � � � � � � � � �  � � � � � � � � �  # � � � � � � � � � � �� � � � $ � � � � 0 � $ � � � � � � � � � � � � � � � � � � �  % % � � � � � � # � � � �  � 0 � � �  ! � �  � � � � � � %   � � M  � � � � � � � � � � � �! �  � ! � � �  # � � � $ � � � � � � � � � � � � � � � � �  % � � � � �  �� � � � $ � � $ � � � � � � � D $ � 0 � � � � � ! � � ! � � � � � � � � � � � � � �% � � � � � � �  � $ � � � � � # $ � � � � & � � � � � � �  $ � � � � � � � � � �� � ! � � � � � � � �  � � �  � � � * � � � � � � � � � � � � � � # �  $ � �  � � �� � � � � � $ � � � � � � � � � � � � � � � � � �   � � � � # � � � � � � � � � � # � � � � � � � � � � � � � � � � � � � $ � � � � � $ ! � � � � � � �  $ � � � � �� & � � � � � � � ! � � � � � � � �D � � � � � � 0 � �  � � � � � � � � � � � � � � � � � � � � � � 9 $ � � �! � � � � � � � �  % ! � � � 0 � � � � � N  � � � � � � � & � $ � � �  � � � �� � � � � � � $ � #  � � � � � � � � � � � � � �  � � � 5 � � � � � � ��  % � � � � � � � � � � � � �  $ ! � � � � � � � � � � � � � � $ % � � � � � � �! �  %  � � � � � � � � � �  � � � � � � �  � � � � % � � �  � � � � � � � � �  � � �5 # � � � � � � � � � � � � � � �  � � �  # # � � � � � � . �  # # � � � � � � � #  � $ � � � � � � � �  � � � �  $ � � � � � � � � � �

O � � P � � � � � � 
 � Q R S � � � �� � � ! � � � � � � � � � � # �  % � � � � � � ! � � � �  � � �  T U V W X YT U Z Y �  $ � � � �  $ � � � � � � � � � � � � � � � � � � � � �



Calcite 42

16

� � � � � � � � � � � � 	 
 � � �  � 
 	 � � 	 � � 
 � � � 
 � � � � � � � � �� � � 
 � � � � � � � � � � � � � 	 	 � � � � � � � � � � � 
 � � � � � � � �� � � � � � � � � � � 	 � � � � � 	  � 	 � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � �  � � � � � � � � 
 � � � � � � � 
 � � 
 � � � � � � � 
 � � � � �� � � � � � � 	 � � � � � � �  � 	 � � � � � � � � � � � � � � � � � � � � � � �� � � � � 
 � � � � � � � � 
 � � � � 
 �  � � � 
 � � � � � � 	 
 � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 	 � � � � � � � �� � � � � 
 � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � �� 	 � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � �  �  � � �� � �  ! ! " # $ % % & � � � � � � � � 
 � � � � � �  � � � � � � � � �� � � � � � 
 � 
 � � � � � � � � � � � � 
 � � � � � � � � 
 � � 
 �  � �
 � � � � � � 
 � � � � � � � 
 � � � � �  � � 
 � � � � � � � � � � � � 
 � � � 	 � �� � � � � � � � � � �  
 � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � � � � �� � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � ' � 
 � � � � 	 �� � � � � � � � �  � � � � � � � � � 
 � �  � � � � � � � � � � � � � � � � �� � � � 
 ( � ) * + , - . + * /� � � � � 
 � � � � � 	 � � � � � � � � � � � � � � �  � � 0 1 % ! 2� % 1 # � � � � � 
 � � � �  � � � 
 �  
 � � � � � � 
 � � 	 3 4 � 5' � 	 � 
 � � � � � � � � � � � � 0 1 % ! 2 6 ! 7 8  � � � � � � 
 � � 	� � � � � � 
 � 
 � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � 	 �  � � � � � � 
 � �  
 � � � � � � � 9 � � � �
 � � 
 � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � �  � � 	 � � � � � � � � � � 
 � � � � � � � � � � �� � � � � � : ; � � � � � � � ' 
 � � � � � � 
 � � � � � � 	 � � � �� � � � 
 � � 	 � � � � � � 
 � � 	 
 � � � � � � � � 	 � � � � � � � � � � � � � � � �� 
 � � 	 � �  � 	 	 �  � � � � � � � � � � � 
 � � � � � � � � ' 
 � �� � � � � � � 
 � � � � � � � � � � � � � 
 �  � � � � � � � 
 � � � � 
 �  � �� � � � � � � � � � � � � � � � � � � � � � � � � � �  � � �� � 	 � � 
 � � � < � � � ' �  � � � � � � � � = � � �

> ? @ A B C D E F G H D ? C H I G J� � � � � � � 
 � �  � � � � � � 
 � � � � 	 � � � � � � � � � � � �  
 � � � � � 
 � � 
 � � � � � K � � � � � 
 � �  � � � � � � � � � �L � � � � � 
 	 	 5 � 
 �  � � = � M ; � � � � � � � � �  � � � � � � � N � 
 � �� � � � � � � � � � � � � � � 
 � � � � ' 
 � � � � � � 	 
 � � 	 �  
 � � 	 � � � � � � � � � � � � � � � 	 � �� � � � � � � � � � � � � � 
 � � � � � �  
 � � � 	 �  � � 
 	 	 � � � �� � � � � � � � � � � � � � � � � � � �  � � < � 
 � � � � 	 � � 4 � � � � �� � � � � � � � � � � � � � � � � � 
 � � � � � � 
 � � � � � 
 � � � 	 � � � � � �� � � � � � 	 � � � � � � � � 
 � � � � � � � � � � 
 � � 	 
 � � � � � 	 � � � � � � �� � � � � � � � � � �  � � � & ! " O P " O Q RS � � � 
 � � � � � � � � � �  � � �  � � � � � � 	 � � � � � �T � M ;  � � � 
 � � � � � � � � 
 � � 
 � � � � � � �  � � � � � � � � � �

� � � � 
 � � � � � � � � � � � � � 
 � � � � � � � 	 � � � � � � � � � � � �� ( � � � � � 	 � � � � � � � � � �  
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � 	 � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � 	 � � �  � 	 � � 	 � � � � � � � � � � � �K � � � � 
 � � 	 � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � 
 	 	 � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � 	 � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � 
 � � � � � � �  � � � � � � � � � 	 
 � � � � � � � � � � � � � � �� 	 � � � � � � � � � � � �  �  � � � � � � � 
 � � � � � 
 � 3 � �  � � 5K � � � � � L � � � � � 
 	 	 5 � � � U � M ; � � � � � 
 	 	 � � 	 � � � � � � � � �� 
 � � � � � � � � 
 � � � � � � � � � � � � �  � � � � � � � � � � � � �< � 
 � � 	 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � K � � � � � 
 � � � � � � � � � � � � � � � � � � � �� � 	 � � � � � � � � � � � � � � 	 � � � � � � � � � � � � �  � � �� � � � � � 
 � � � � � V  W X Y # # Z [ ! # # P ��  � � � � � � � �
\ ] ^ _ ` a b c d _ e f ] g h i j a ] i ^k L l � ( � � � � � � 
 � � � ( � � � � � � � � � � � � � m � 	 
 �K � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 
 � � L � 	 � 
 � � � � �� � � � 
 � 
 � � � � � � � � 
 � � � 
 � � k L l � � � � � � � � � � � � �� � � � � � 	 � � � � � 
 � 
 � � � � � S � � � � � �  � � 	 � � 	 � � 	 
 � �� � � � � � � � � � � � � � 	 	 � � � � � � � � � 
 � � � � � � � � � � � � n� � � � � � o p ! W " O 7 # ! # X 8  O P W q p 1 " # R R4 � � � k L l � � � � � � � r
WantedWantedWantedWantedWanted



Calcite 42

17

� � � � � � � � � � � � 	 � 
 � � 	 �   � � � � � � � � � � � � � � � 	 � � � 	 � � � � � � �� � � � � � � �  � 	 � � � � � � � � �
� � � � � � � � � �� � � �  ! � " # � � $ ! � % & � "� ' � $ � � ! � ! (  ) � ! �  ) '* + , + - . / 0 1 2 - . 3 4 , 5 6 - 7 + 8 9 : , ; - / < 4 7 = < 4 3 4 > < / - ? +@ 4 7 - 7 - 9 A + B < 3 3 - 9 A C - < 7

D E F G H I J K H L K M N O D P Q RS T U V W X Y Z [ \ U ] W ^ _ ` T a W \ b c ^ Y T c \ d \ [ e Y U _ \ d f\ e e V U U c d X c d W b a Y g W ^ Y c U f c d T a W h U \ ^ V e T Z \ [^ W e \ ] h \ Z c T c \ d \ [ Z \ ] W T ` h W Z \ [ W b h g \ Z c i W Z Y d ^ c dT a W h U \ ^ V e T Z \ [ e \ ] _ V Z T c \ d \ [ Y g g e Y U _ \ d Y e W \ V Z] Y T T W U j k T c Z Y g Z \ [ \ U ] W ^ _ ` T a W Y e T c \ d \ [ Y e c ^ l Y T W U\ d g c ] W Z T \ d W f Y d ^ _ ` T a W Z g \ l \ b c ^ Y T c \ d \ [ e \ Y g jk T c Z a W Y i c W U T a Y d Y c U f c Z Z g c X a T g ` Z \ g V _ g W c d l Y T W U fY d ^ Y T T W ] h W U Y T V U W Z _ W g \ l m n j o p q e Y d _ W g c r V c [ c W ^_ ` h U W Z Z V U W j k T c Z Y U W Z h c U Y T \ U ` Z T c ] V g Y d T V h T \ n s tl a W d c T _ W e \ ] W Z Y d Y U e \ T c e h \ c Z \ d j S T u v t c T c Z Y dc d a c _ c T \ U \ [ g c [ W Y d ^ [ c U W f Y h U \ h W U T ` ] Y ^ W V Z W \ [ c dZ \ ] W T ` h W Z \ [ [ c U W W b T c d X V c Z a W U Z j k T Z \ g c ^ c [ c W Z Y T] c d V Z w s p q jx a W q \ Y g y c d W Z S e T \ [ n z n n g c ] c T Z T a W q { |h W U ] c Z Z c _ g W c d ] c d W Y c U T \ n j u o t f l a c e a ] Y ` Y h h W Y Ui W U ` g \ l f _ V T c T Z W [ [ W e T Z \ d U W Z h c U Y T c \ d ] V Z T _ We \ d Z c ^ W U W ^ T \ X W T a W U l c T a T a \ Z W \ [ Y U W ^ V e W ^ \ b ` X W de \ d T W d T j k T Z h U W Z W d e W c Z ^ W T W e T W ^ c d ] c d W Z _ ` T a WW [ [ W e T \ [ U W ^ V e W ^ \ b ` X W d \ d T a W g V ] c d \ Z c T ` \ [ T a W[ g Y ] W Z Y [ W T ` g Y ] h j k T Z Y _ Z \ g V T W ^ W T W U ] c d Y T c \ d c Z] Y ^ W _ ` g Y _ \ U Y T \ U ` Y d Y g ` Z c Z \ [ Y ] c d W Y c U Z Y ] h g W j} Y i c ^ ~ \ T a W U `
� K F M � E � K I � � E � � �� h Y d c Z a U W Z W Y U e a W U Z U W h \ U T T a Y T Y Z h W e c W Z \ [ _ Y Td Y T c i W T \ T a W c U e \ V d T U ` � T a W � U W Y T W U � \ e T V g W _ Y T f \ U� ` e T Y g V Z g Y Z c \ h T W U V Z � l c g g W i W d W Y T Z h Y U U \ l Z j k TZ W W ] Z T a Y T T a c Z � h Y d c Z a _ Y T f \ d W \ [ T a W _ c X X W Z T \ [ Y g g_ Y T Z f l c g g W Y T _ c U ^ Z [ g ` c d X Y T X U W Y T Y g T c T V ^ W Z Y T d c X a T j� e c W d T c Z T Z h U W i c \ V Z g ` Y Z Z V ] W ^ T a Y T � V U \ h W Y d _ Y T ZY T W \ d g ` c d Z W e T Z j � \ l f � h Y d c Z a U W Z W Y U e a W U Z a Y i W[ \ V d ^ T U Y e W Z \ [ [ W Y T a W U Z c d T a W W b e U W ] W d T \ [ T a WX c Y d T _ Y T jS h h Y U W d T g ` f T a W _ Y T T Y � W Z Y ^ i Y d T Y X W \ [ T a WZ h Y U U \ l Z � ] c X U Y T c \ d f l a c e a a Y Z ] c g g c \ d Z \ [ T a W _ c U ^ Z[ g ` c d X \ i W U T a W k _ W U c Y d � W d c d Z V g Y c d Z h U c d X Y d ^ [ Y g g j} V U c d X T a W Z W T c ] W Z f T a W X c Y d T _ Y T l c g g a V d T T a W _ c U ^ Z fe \ d Z V ] c d X c T Z h U W ` c d [ g c X a T j } V U c d X T a W U W ] Y c d ^ W U \ [T a W ` W Y U f T a W � h Y d c Z a _ Y T U W i W U T Z T \ Y ^ c W T \ [ Z ] Y g gc d Z W e T Z jA 4 � . / + 1 � . 4 / + + ? < 7 > , 4 � ; 0 + � - ; < 4 7 - 3 � / - ? + � � 4 �A / < + 7 / + , 9 � � > � 9 � � � �* + , + - . / 0 1 2 - . 3 4 , 5 6 - 7 + 8 9 : , ; - / < 4 7 = < 4 3 4 > < / - ? +@ 4 7 - 7 - 9 A + B < 3 3 - 9 A C - < 7

� � H � H � F N M K �q \ g c d � \ \ ^ Y d ^ } Y i c ^ } c e � [ \ U ^ f l a \ Z V h h g c W ^ T a Wh a \ T \ X U Y h a Z \ [ � Y i � a c W g ^ u s s n [ \ U q Y g e c T W � nl \ V g ^ g c � W T \ e U W ^ c T T a W [ \ g g \ l c d X l W _ Z c T W Z �� �   ¡ ¢ � £ ¤   ¥ ¦ � �   ¡ § ¨ © ª � «   ¬ l l l j _ V Z a l Y g � c d X j \ U X j Y V® ¯ ° ± ¬ ² ª § �   ¡ ¨ ³ ´ µ ¯ ¤ © ° ¥ ´ ¯ © ¯l l l j X W \ e c T c W Z j e \ ] ¶ X U W W d Y c Z Z Y d e W· \ T a Z c T W Z a \ g ^ Y l W Y g T a \ [ c d [ \ U ] Y T c \ d Y d ^ i Y g V Y _ g Wg c d � Z T \ _ \ T a T a W _ V Z a l Y g � W U Y d ^ _ V Z a h \ W T j � g W Y Z We a W e � T a W ] \ V T Y Z Y T a Y d � ` \ V T \ q \ g c d Y d ^ } Y i c ^[ \ U Y g g \ l c d X V Z T \ h U c d T T a W c U h a \ T \ X U Y h a Z j



Calcite 42

18

� � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � 
 � � �� � � � � � � � � � � � � � � � � � � � � � �  � � � � ! � �� " � # $ � � � � % � � �  � & $ � � ' � � � � ! � ( # $ � ) % ) * # � � � % ) * $ � � � % $ ) � � % � � � � $ ) � " � # � % ) " % * " � � ( � ) ! + � � �� � & $ � � � " � ,  � # � � - � � � � � ) $ & & . / " %  � � � � % � % ) * & $ �� & � �  � � � � $ # � � � 0 1 � � � ) ! 1 � � � � � � � " $ � � ! $ & &� " � % � ) � � � � � $ ) ! " � ) ! 2 � % " � � � � 3 � � % $ � 0 � " %  � � 4 - �  �� % � " � � # �   * � $ � � � � ) � � $ - % � % � � $  5 % � � � 6 0 �  $ � �  0� $ & % ) ! $ � � � " � � " � � ) � � � � $ � �  % # � � � $ ) � � � - � �� � $ � ) ! � " � � � � � � � � � � � � � .

7 8 8 9 : ; < = > ? @ A B C = D ; E = F G H 8 I A ;J = @ A @ F 9 K 8 H C : I L M ; M L ; H E = A N = > ; H A ; ; > I L O O P

Q R S T U V W S U X W V Y S Y Z S [ \] X [ ^ _ ` a X W V ` b ` c c `d e f Y ^ X g S \ X [ S W S \ h e S V i f \ h R j j h _ S k X \ h e S [ S X l _ _ m l _ n X U W R [ h _ S X \ h R j h _ S k X o S [ h S S h R n W \ _ m o p q m h h e S m \ r W R n WR j h _ S \ S ^ X g S \ \ R s k t h _ R f l _ h m h X Z R f h h m Y S m h g m \ m h S V h _ S Y U \ h S [ m R f \ u d e f Y ^ X g S \ p3 " � � � � � $ & � � 0 " � � ! � ! ) $ � � " � ) ! �  $ ) * � " � � � %  � � ( % ) � � $ � � � ! � � � �  $ � v � � . 1 � & $ � � $ � � ! � � � � � � � � 0 � �� � � � ) * � ! � $ # � � � � $ # � � " � � � �  $ � � � $ / � � ) * �' � � � % $ ) � � $ � � % ) *  � � � � � " � � � - � ) % ) * ./ " � ) � " �  � � � $ & � " � �  � � # � # � � � � � � � % - � ! 0� � ! � � � � � � ! & $ � ,  � # � � - � � " � � ! % ) * ) $ � � " �  $ ) *� " � � � � �  � � � � * " " % * " � � ( � � � � % ) * 4 6 � �  � % $ � 5 ! � ) !$ ) � $ � " � � � � ) $ & & 0 � � $ � � w w � # & � $ # � " � � � � . 3 " % �� � � ) $ & & � $ � ! 0 " � � ! � ! ) $ � � " � � � � � � � � % ) * � " � $ � * "5 $ � ) ! ' � � # � � ) ! � ) $ � " � � x � # � � � � $ 6 & $ � ) ! � " �� � � ) � $ � " � � % * " � � " � � � $ $ � � � � $ / �   � � � � � ) * yv � � � � * � � � � %   % ) � � ) ! / � � ) * � ' � � � % $ ) � � $ � � % ) * .z $ � " % ) * � � # � % ) � ! $ & � " � $  ! � � � � % $ ) � $ � � � � $ � � � !� " �  % ) � � ) ! " � � ! � ! ) $ � � " y � � � � 0 � � � ) $ � � � & $ � �1 � ( � ) ! % ! " % � $  { ) ! % � ) � � % � � � % � " � � � � $ � � � � �  % � y� � ) % ) * & $ � � " � � | } y �  � � �  $ � $ # $ � % - � .3 " � � � � - % � � � � � � � � " � � & $   $ � � ! � " � � � %   % ) �� � � % ) * $ $ ! � $ ) ! % � % $ ) � % � " �   � � � � � � % ) * � �  � � $" � ) !  � � " � � � � � � � - � ) �  $ ) * � " � " % * " � � � % ! � � � � y� % ) * � . ~ � � � " � � �  $ ) * 0 � " � � � %   % ) � � $ $ ) � $ $ � �  � � * �� � ) ! � ) ! " � � ! � ! � � � � � � & $ � � � ) $ � " � � � � ) ! � � � ) � !� " � � � %   % ) � ) $ � � " � � � � � $ � � �  $ � v � � 3 � ) ) �  . 3 " �� $ � $ # � � � " $ � � ! � ) % ) � � � � � � % ) * � � � � # � � � � ! � �� $ �  # % ) � � � � ) ! $ ) � ! � $ { ! � � % ! � !



Calcite 42

19

� � � � � � � � � � � � 	 
 � � � � � � � � � � � � � �  � 	 � �  � 	 � � � � �  � � � � �

� � � � � � � � � � � � � � � � � � �  ! � � � � � � � �  � � � � � " � # $

% � � � � &� � � � � ' � � � 	 � �  � ( � � � 	 � � � � � ) � � 	 
 � � � * 	 + � � � � � �	 � � � � � , - . / 0 1 2 - 3 4 5 6 6 7 / 8 7 1 4
After a quick look at the west side of Carlos Gap

tunnel, we had to move on over Carlos Gap owing to
limited parking space. It was at this point we all saw the
rough track heading over the Gap. All cars made it to the
top where we noticed the down track to be even rougher.
All drivers decided to drive down the track to the east side
of the tunnel and head of Deadmans Creek, the start to
Alum caves.9 7 - : ; - 6 1 , . 7 7 < - 6 : = / 5 ; , - > 7 1

When we got out of the car at Deadmans Creek,
a pungent odor of something dead hit our nostrils so we
quickly grabbed our walking gear and dashed into the
bush!  The start of the creek sides were steep and thick
with forest growth however after 100metres and dropping
into the creek, it opened with grassy flat floor, which made
easy going. We followed the west side for another 100
metres before it started to get rocky. The cave was soon
found a few metres above the rocky gully close to a small
dry waterfall. It was an overhang conglomerate type cave
with speckles of alum balls in the roof and walls. The alum
ranged in size from golf to soccer balls and Phil F who is
a chemist, commented curiously about its purity so took a
small sample. Later, he reveiled that the alum is Potassium
aluminium sulphate and that these caves must be the
smallest in the world!

The main section with alum is about 10 meters across
and about 2 meters high sloping towards the back. We
looked a bit further down stream but didn’t find anything
of significance so we returned to the cars.
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After walking back up to the vehicles we were looking at
the topo and Ian L tried to scale off how long the railway
tunnel was with a broken stick. He thought it was about
400 meters and said why don’t we walk through it. So a
small group of about 7 of us walked through the narrow
tunnel (BW, IL, BR, DR, PF, 2 boys). The tunnel curved at
the end that we started from and then we could see the
light at the other end. We hoped that a train didn’t come
along even though we had a lookout on the east side.
When the brave few returned, we decide to follow the rail
line north. (Official records state this tunnel to be 382m
long so an Ian L was very close in guessing.)

: A 5 B ? C 5 6 6 5 D 7 9 ? 6 E D F ? < 6 5 F G 5 > H I J F ? 7 9 D 8 67 D K ? 9 < 8 > ? L = 5 6 6 M
Time allowed for us to detour and follow the

service track further north another 10km to a point where
it passed through the gap and into the next valley.  There
were excellent views of Excelsior limestone quarry in the
distance whilst the rail line and track contoured around
the western valley edge passing Jump Down Creek. With
time running out, we soon decided to turn back to the
Carlos Gap mine.

N O P ) P 0 & ' ( ) * + , ' - Q * ' ) R P 0 1 2 3S � � � � � � � 	 � T � � 
 	 � U �  � � � � � � � � � � � � � � � � � � � � � �� � 	 � 
 � 	 
 
 � � � � � 	 � � � � � � 	 � # V V # � 	 # W � # � 	 � � " � �� " � � � � � � � � 	 � � � � 	 � � � � � � � � 	 � � � 	 � � � � � � � �� � � � 	 � �  � � � 	 � � � � � T � � 
 	 � U �  
 	 � � � � 	 � � � � 
 � � � �� � �  � 	 " � � � 	 � 	 � � 	 � � 	 " � � � � � � � � �  � 	 � � � �  
 � � � ! �� � � � � � � � � � �  
 � � � � � � � � � � � � � � � 	 � � 	 � � � � 	 � � �� 
 � � � � 	 � � � � � � � � � 	 � �  � � � 	 � � � � � 
 � � � � � � X � �� � 	 � � 
 Y � � � � � � ! � � � � � � � 	 � � �  � 	 � 	 	 � � � � T � � 
 	 �U �  � � � � � 	 � � � � � � 	 � � � 	 � � � � � � � � � � � � � 
 
 � � � � �� Z � � W � # W [ Z � � � � � � � � 	 � T � � 
 	 � U �  � � � � 
 � 	 � 	 �� � � � � 	 � � � � � � 
 �  � 
 
 � � � � � � � � � � 
 � � � � 	 � � � � 	 � � � �� 	 � � T � � 
 	 \ � U �  �� � 	 � � � � � � � � � � � � � � � 	 � ] ^ _ � � � 	 � � ` � � � � � � 	 � �� � � � � � � T � � 
 	 � U �  � � � � � � � � �  	 � � � � � 	 � � " � � 	 � 
 !� � 	 � 	 � � � � � 
 � � � � � 	 � � �
4 5 6 7 8 9 : 5 ; F 8 5 7 5 > H 8 < a ? 6 7 8 F 5 7 K D > ? 9� � � � � � � � � � � � � � � � � � � � � � 
 
 � � 
 � � � � � 	 � � � � � � � � � � � 	 � � � � � � � � � 
 
 � � � � 
 � � � � 
 � � � � � � � � � � � � � � � �� � � � b � �  � � � � 
 � � � � � � 	 � � � � � � � � � � �

Report Title or SubjectReport Title or SubjectReport Title or SubjectReport Title or SubjectReport Title or Subject A u t h o rA u t h o rA u t h o rA u t h o rA u t h o r Y e a rY e a rY e a rY e a rY e a r P a g eP a g eP a g eP a g eP a g e

Carlo’s Gap Carne, JE 1917 157

Carlo’s Gap Coal Mine Jones, LJ 1919 175

Carlo’s Gap Iron Ore Watt, J Alex 1897 183

Carlo’s Gap, Western Coalfield Hall, LR 1952 105

c * * d P 0 e / - ' . f Q g * 0 ' ) h R * / 0 . ' P 0 i ( * R . / 0 0 1 ) 1 ' + . 2 2 3



Calcite 42

21

� � � � � � � � � � 	 � 
 � � � �  � 
 � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � �� � � � ! � � � � � � � � " � # � ! $ � % & �  � � � ' � % �  � ! $ � � �� � $ � � � � ( ! ) � � � � � � � � � � � � � � �  � ! $ ! �  ! � � � � � � � � � � � � * + � �  � " � � � � � � � � � � � � � � � � � � , ( ! ) � � � � �� � � � � � � � , �  � , � � $ � � � � � �  � � # � , �  �  � � ! � � � � �� � � � %  � � � � � � �  � � � - � . / � � ! � � � � * 0 � � � � � % � � � � � � �� � � % � � , � � � �  � ! $ � � � � � � � � � �   � �  � � � � � � � 1 � � � �� �  � � � � 2 � � � � � � � 3 � # �  � 4 � � # � ! $ � � � 1 � � � �! � � ! �  � � � � � � � � � , � � � # � � 5 + ) � � � � � � � � � 6 *2 � � � � � � � 3 � # �  � 7 �  � � � �  � � � � , � � � � � � � � � � � � � �� � � � � � � � � � " � 2 � � � � � � � � � � � ! � � , � � � � ! � � �� � � � � % � � � �  � ! $ 6 � � � � �  � �  � ! $ * 8 � � � 3 � # �  � . �� � � � � � � � � �  � ! $ 6 �  � ! $ � � � � *0 � � ! �  � � � � ! � � � � � � � � �  � ! $ � � , � � 6 � � �� � � � � � , � � � � � � � - � . / � � ! � � � � 9  � � � � � �  � : � � � �  �� � � � � � ! � � � � 6 * � � � � � � ! � � � � � , � � � �  � ! $ � � � � �� � ! � # � � � �  ! � � � � � � � � � � � � � � �  � � � � * 0 , � �  !  � � � � � �4 � $ 6 !  � � $ � � � � � � � � � � � � � � �  / � � ! � � � � 9 � �  �  � � � � :� � � � � � � � � � �  � � # � ! $ � � + � � � � � 3 � � � � � � !  � � � � � � *

; < = > ? @ A B = > ? C = > = > D @ A E F G G > H < B I > J K L G F = M N O I K G P

Q 	 � � � R S � � � � � T S U U SQ V � � � T � � W X � � � � � Y 	 � � � R � � � V Z 
 � � V[ � � � � � �  � � � � \ � � � � � $ � � � � � � � � � % � � �� � ! � � � � � � � � � " � � � " � � � � � � � � � � ] � � � � � � � ] � � � , �  � � � � � �  �  � % * + � � � � � � � � � � � � � � � � � 1 � �   6 ! � � � �# 6 / � � � � !  � � � + � � � � � 3 � � � � � � !  � � � � � � � � � ! � � � �� � 4 � $ 6 !  � � $ � � � � � � � � , , , �  � 1 � � ! $ � � � $ * + �� � , � � � � ! �  � � � � � � � � % � , � � � �  � ! $ � � � � � � $ � �� � � � � � � � �  � � , � � � �  � � * + � � � � � ! � � � � !  � � �� � � � � � � � � �  6 �  � � , � ! � � � � ! � � � � � � � � , � � � � � � � � � � � � � � � \ � � � # � � � �  � � � � � � � ! �  � � � � � ! � � � �  6 *& � � � � # 6 � � � � � � � � � � � � � � � � � � � 6 � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � 1 � �   6 , � � � � � � � � �� � � �  * + � � % � � � � � � � � � � � � �  � % � � � � �  � % � � � �� � � � �  $ � � � � # � , �  � � � � � � � � � � � � � � � � � � � � , � �  ��  � � � � � � $ � � � *

^ G M _ G A O ` < < a I > J = K K L G G > K A = > F G K < b E = A A B c c P

d G M = I > O < e = > < ` D _ < I ` G A c c P
f � � g Z � 
 V �0 � + � � � � � 3 � � � � � � !  � � � � � � � � � � �  � � � � �� � � $ , �  � ! � � % � � � � � � � � � � � � � � � � � � � � � � � � h� � ! � � � � � � � , � � � �  � � � � � � � � � � � � � ! � * 4 � �  � " � � �! � � � �  � � ! � � � � � � � �  � �  � � � , �  � � � � � � � � , � � � �8  6 � � � � � � � � � � � � i � , �  � # � � j � � � , �  � � � ! � � % � " � �#  � � � # � $ � � , , � � � ! � %  � " � � � � � � � � � � ! � � � � k l " � � �� � � 2 � � � � �  � � � � � � � � � � � � � � 6 � � � , � � � � � �� m ! � � � � � � ! � � % � � � � � " �  � � � $ � � � � � �  � � � � � � � *n � � � �  ! � � � + � � � � � 3 � � � � � � !  � � � � � �, � � � � � � � , � � � � � � � � � � � � �  � ! � � � � , �  � � � � � � oi p h 2 � � h p q p r 4 % � � � � � � 3 � � � � � � � � � � � � ] � m � � �3 � � � � �p q p r n � � � � � � + � � � � �s p h 7 � # h p q i i & � � � � �p h 2 � � h p q i t n � h � % � � � �5 h 0 � � h p q u p & � � � � �v � $ � � � � n � h � % � � � � w L G < ` D b E = A A B e I ` ` G D x I K L x = K G A c c P



Calcite 42

22


