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ABSTRACT s 
Gravity observations were made both east and west of the 

international dateline in the Aleutian Islands during 1970. A total 

of 280 gravity observations were made in the Rat Islands to the west 

and the Delarof Islands and Tanaga Island to the east. The principal 

facts and explanatory information for these data are included herein. 

These data have not been adjusted to the 1971 International Gravity 

Standardization Network datum. 

Gravity observations were established on either side of the 

international dateline in the Aleutian Islands during 1970. The 

stations were located west of long 117°30' W. in the Delarof Islands 

and Tanaga Island, and east of long 0 177 00' E. in the Rat Islands. 

Miller and Bath (1969) and Bath, Miller, and Quinlivan (1971) reported 

on a gravity survey in the Rat Islands, primarily centered on 

Amchitka Island. The data herein supplements the work of Miller and 

Bath on Rat, Little Sitkin, and Khvostof Islands. However, 

supplemental observations were not made on Amchitka Island. 



The principal gravity reference for this survey was base station 

AMCT (Barnes, 1968) on Amchitka Island. This base is located on the 

floor inside the waiting room of the new air terminal, in a corner, 

at the base of the first truss west of the main entrance. The value 

for AMCT is 981,362.70 mgals. 

The gravity survey was conducted contemporaneously with a geologic 

study of these islands. Logistical support was provided by ship and 

helicopter. The ship provided both quarters and transportation to 

each island, while the helicopter ferried the field party to and from 

each island . 

LaCoste and Romberg gravity meter G-177 was used to obtain the 

gravity observations . Drift control on this meter was maintained by 

repeated observations at base station AMCT. At each island, except 

Rat, an arbitrary base was established. Repeated observations were 

made at these respective bases throughout the entire stay at each 

island . The resultant composite drift curve is shown on figure 1. 

Between August 12 and September 28, 1970, readings on base AMCT 

indicated a meter drift of about 3.35 mgals. However, most of this 

drift is attributable to the three jumps (nos. 1-3) shown on the drift 

curve. Jump 1 occurred August 28 and 29 at Little Sitkin and had a 

magnitude of about 0.45 mgal. Jump 2 occurred at Kiska on September 

8 and had a magnitude of about 0.30 mgal. The largest jump (jump 3) 

occurred at Tanaga on September 16 and had an apparent magnitude of 

0.55 mgal. The cause of these jumps is not known. The combination 
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of ship and helicopter vibrations is suspected; however, the gravity 

meter may have been unknowingly jarred. The instrument drift correction 

applied to the gravity data is believed to be accurate to within 

.±0.5 mgal. 

The principal facts for the gravity stations in the Rat and 

Delarof Islands and Tanaga Island are listed in table 1. The abbrevia-

tions for the table headings from the computer printout are as follows: 

Column heading 

STATION 

LATITUDE 

LONGITUDE 

Explanation 

Gravity station number. Prefix taken from island 

name: TAN=Tanaga, AMA=Amatignak, UNA=Unalga, 

KAV=Kavalga, ILA•Ilak, OGL=Ogliuga, ULA=Ulak, 

RAT=Rat, LSI=Little Sitkin, KOV=Khvostof, 

SEG=Segula, and KIS=Kiska. Station A 263, 

established by Miller and Bath (1969) on 

Little Sitkin Island, was reoccupied. 

North latitude in degrees, minutes, and hundredths 

of minutes 

West longitude in degrees, minutes, and hundredths 

of minutes. However, owing to complications 

in the gravity terrain correction program, 

the west longitude was arbitrarily carried 

west of the international dateline (table 1, 

from RAT 1 to end of listing): 

0 0 0 179 E., and long 182 W.=178 E. 
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Column heading 

LONGITUDE 
(Continued) 

ELEV 

OBS GRA 

F.A. 

S.B .1 

S.B. 2 

cc 

TC 

TER 

(NEAR) 

TOT 

C.B.l 

C.B.2 

ACC 

STA 

Explanation 

Example: Station at 181°42.56'W. 

long =180°00.00'E.-1°42.56' 

=178°17.44'E. 

Elevation of station, in feet 

Observed gravity, in milligals 

Free-air anomaly, in milligals 

Simple Bouguer anomaly, in milligals for assumed 

density of 2.67 g/cc 

Simple Bouguer anomaly, in·· milligals for assumed 

density of 2.37 g/cc 

Curvature correction 

Hand correction 

Total computer correction 

Part of total that represents contribution of 

compartments that intersect inner circular 

radius 

Hand plus computer terrain correction 

Complete Bouguer anomaly for assumed density 

of 2.67 g/cc 

Complete Bouguer anomaly for assumed density 

of 2.37 g/cc 

No significance in this listing 

Repeat of station number from first column 
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Table 1.--Prtnctpal facts for gravity stations 1n the Rat and Delarof Islands and Tanaga Island, Alaska 

SUllWIY FOR 280 STATIONS IN THE ALEUTIAll ISLANDS fR()I TAllAGA TO KISKA 
OF 2.615 TO 166.700 KILOMETRES. Cl»IPUTER TERRAIN CORRECTIONS CARRIED FRDH NON-CIRCULAR INNER RADIUS 

DENSITIES ARE 2.67 AHO 2.37 G/CC. DENSITY OF 2.67 G/CC IS USED FOR VALUES IN CDLUJollS LABELED CC, 
TC, TER, (NEAR), AllD TOT. TC-HAND CORRECTION. TER-TOTAL C()IPUTER CORRECTION. (NEAR)-PART OF TOTAL 
THAT REPRESENTS CONTRIBUTIOH OF COHPARTHENTS THAT INTERSECT INNER CIRCULAR RADIUS. TOT-HAllD PLUS 
COHPUTER TERRAIN CORRECTION. 

STATION LATITUDE LONGITUDE ELEV DBS GRAV F.A. s. B· l s.a.2 tt TC TER INEARI TOT c.s.1 t.B.2 ACC STA 
~ TAN l 51 le3.tH 177 57.78 o.o 9BH00.52 lb9.76 169.76 169.76 o.o o.57 7.62 o.o 8.19 l 77 .4"5 rTT.O"l n11 l 

TAN 2 51 42.92 177 59.15 o.o 981398.00 11>7.1>2 167.62 167.62 o.o 0.67 7.58 o.o s.25 175.87 l71e.9 .. TAN 2 
TAN 3 51 42.44 178 l .40 o.o 981396. 79 167.12 167.12 167.12 o.o o.32 1. 58 o.o 7.90 175.0Z 11 ... 13 TAN 3 
TAN 4 51 42.27 178 3.21 o.o 98lle00.56 171.tt. 171.14 171.ltt o.o 0.39 7.61 o.o 8-.oo 179.llo rn.z1- l'lN lo 
TAN 5 51 leZ.29 178 s.21e o.o 98l399.le6 170.01 170. 01 110.01 o. 0 0.57 7.67 o.o 8.Zlo 178 .25 177.32 TAN 5 
TAN 6 51 41.29 178 6.40 o.o 981398 .11o 170.15 110.15 170.15 o.o 0.21 7.66 o.o 7.93 178.08 177.19 TAN 6 
TAN 7 51 43.84 177 57.00 o.o 981403.23 171.51 171.51 171.51 o.o 0 .14 1.13 o.o 7.87 119.38 n&.4""9 TAN 1 
TAN 8 51 45.43 177 56.91 o.o 981395.52 161.47 161.47 161.47 o.o 0.08 8.11 o.o 8.19 169.66 168.74 UN 8 
TAN 9 51 46.68 177 57.97 o.o 981392.72 156.Ble 156.84 156.84 o.o 1.01 8.12 o.o 9.73 166.57 165.'>8 UN9 
T4N10 51 47:1:8 177 59; 95 o.O 981390.82 154-21 15't.21 lS't.Zl o.o 0.23 9.27 o.o 9."50 Hi3~11 I6Z;-~ TaNIO 
fANll 51 't6.88 178 2.11 o.o 981401.10 l6't.92 16.t,.92 161t.92 o.o 0.44 9.08 o.o 9.52 1H.lt4 173.37 TANll 
TAN12 51 .t,7.66 178 3. 7't o.o 981"06.09 168. 77 168. 77 168.77 o.o l .ltl 9.78 o.o 11.19 179.96 178.70 TAN12 
TAN13 51 48.73 178 5.21 o.o 981400.91 162.03 162. 03 162.03 o.o o. 58 U .40 o.o 11.98 "171t.Ol "172 .66 TllU3 
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Table 1.--Principal facts for gravity stations in the Rat and Delarof Islands and Tanaga Island, Alaska--Continued 

TAN~4 5l 4b.43 177 47.87 o.o 98l407.o7 l7 I .~5 171.55 171.55 o.o o.59 8.26 o.o 8.85 180.ltO l79.lt0 TAN5t, 
TAN55 51 t,5.87 77 48.17 o.o 981402.27 167.57 l67.57 167.57 o.o 0.44 0.02 o.o 8.t,6 176.03 175.08 TAN55 
TAN~6 51 44.50 177 49.82 0.0 98l399.0I 166. 32 lb6.32 166.32 o.o o.16 7. 73 o.o 7.89 174.21 173.32 TAN56 
TAN57 51 37.08 177 54.61 o.o 981386.94 165.12 11>5 .12 165.12 o.o 0.25 0.1,, o.o 8.39 1 n.51 l 71. 57 TAN57 
TA~S8 51 36.67 177 ~5.87 o.o 981387.34 16t1olZ 166.12 166.12 o.o 0.30 8.27 o.o e.57 17't. 69 173. 73 TA'158 
TA159 51 37.52 177 57.00 o.o 981388. lit l66.26 166.28 166.28 o.o 0.57 7.'J9 o.o 8.56 174.0lt 1n.88 TAN59 
TAN60 51 38.~9 177 ~9.38 o.o 981390.91 166.29 166.29 166.29 o.o 0.44 7.76 o.o 8.20 1 H.to9 173. 57 TU60 
TAN61 ~I 40.23 178 6.27 O.O 9R l39b.CH 170.lt8 170.ltB 170. ltB O.O o.51 7.63 o.o 8.11t 178. 62 177.71 TAN6l 
AMA l 51 l5.65 179 4.4'· o.o 981383.80 1'13.45 193.45 193.45 o.o l. 66 15. 55 o.o 11.n 210.66 208. n AHA l 
AMA 7 51 16.84 17~ 4.J9 o.o 981385.32 193.22 193.22 193 .22 o.o 3.53 l't.82 o.o ta. 35 2ll.57 209.51 AHA 2 
AMA 3 51 l 7.58 179 4.dO o.o ~81386.b2 193.43 193.43 193. 43 o.o 1.56 14.76 o.o 16.32 209.75 207.91 AHlt 3 
AMI\ 4 51 lB.05 l 79 6. ll O.O 981381.'H 188.03 188.03 188.03 o.o lt.\8 15.91 o.o 20.09 208.12 205.86 AHA 4 
AMA 5 51 17.8R 179 6.89 o.o 981) 78. 83 185.20 185.20 185.20 o.o 3.90 16.68 o.o 20.58 205.78 203. "7 AHA 5 
AHA !J 51 17.IO 179 7.59 o.o 'lfll37'o. 78 182.29 182.29 182.29 o.o 7.63 17.68 o.o 25.31 207.60 20't.76 AHA 6 
AMA 7 SI 15.B'o 119 6.0'o lO.O 9111373.09 183.'oO 183.06 183.10 o.oo 5.90 18.110 o.o 24.70 207.75 205.01 AHlt 7 
A 'II\ 8 51 I 3. 47 1 79 7.47 b.O 901372.70 186.12 lll5.'12 185.94 o.oo t,.41 19.31 o.o 23.72 209.63 206.99 AHA 8 
AHi\ 9 51 13.59 lf9 6.0'o o.o 98137".<H 1117.64 187.64 187.64 o.o 5.04 17. 77 o.o 22.01 210.t,5 207.RB AHA 9 
AMAIO 51 14.53179 5.ZO o.o 981377.bh 188.95 188.95 188.95 o.o 5.28 16.7" o.o 22.02 210.97 208.50 AHAIO 
AMAll ;1 15.05 179 3.'lO o.o 9813115.03 195.56 195.56 195.56 o.o 1.82 15.74 o.o 17.56 2l3.12 211.14 AHAll 
AJ'.~17 51 14.87 179 7.J5 1!>10.0 981263.86 216.70 165.20 170.99 0.60 14.26 28.57 o.o 42.83 207.43 208.47 AHA12 
A~Al3 51 14.26 179 8.24 2t.5.0 981353.96 190.57 181.53 1R2.55 0.12 4.43 21.45 o.o 25.88 207.30 205. 'e2 AMAl3 
AHA14 51 15.15 179 5.60 1>'.15.0 981336.93 212.66 188.96 191.62 0.29 2.23 19.75 o.o 21.98 210.65 210.111 AKAl4 
AMAl5 51 17.22 179 6.:>6 l b90.0 9Rl257. ll 223.llt 165.70 172.18 0.66 ll.77 28.46 o.o 'o0.23 20!>.27 207.lO AHA 15 
AP!Alb 51 16.90 ) 79 !J, 32 1675.0 9lll261.2b 226.55 169.t,2 175.St, 0.66 12.93 27.98 o.o 40.91 Z09.68 211.57 AHAl6 

00 AH~l7 51 16.68 }79 b.bi' 1730.0 9812~2.39 223.IB 164.18 170.Bl 0.67 12.73 28.99 o.o 'el.72 Z05 .22 207.2t, AHA17 
UNA l 51 34.35 )79 2. 16 0.0 9Rl377.lt2 159.61 159.61 159.61 o.o 0.09 8.59 u.o 8.68 168.29 167.31 UNA I 
JNA ? 51 J~.22 )79 2.92 o.o 981378.22 l 59. 13 159. !l 159.13 o.o Q,t,2 8.31 o.o 8.73 167.86 11>6.88 UNA 2 
U~A l 51 34.46 179 J.77 o.o 981377.59 159.61 159 .61 159,61 o.o O. \Z e. 12 o.o e.e .. 168.45 161 .. 46 UNA. l 
~i\V l 51 33. 77 1711 47.22 o.o 98ll76.35 159.3'l 159.39 159.39 o.o 0.13 7. 72 o.o 7.85 167.24 166.36 KAV l 
KAV 2 51 33.7? )78 45.86 o.o 98l37io.3'o 157.lt5 157.45 157.t,5 o.o 0.12 1.10 o.o 7.82 165.27 164.39 KAV 2 
~AV 3 51 33.'oO 178 44.34 o.o 981371. 72 155.30 155.30 155.30 o.o O.O'e 7.76 o.o 7.80 163.10 162.22 KAV 3 
KAV 4 51 32.71 178 ltJ.98 O.U 'l8136H.36 152.95 152.95 152.95 o.o o.os 7.83 o.o 7.88 160.83 159.95 UV lo 
KAV 5 ~l 32.'ll 178 lt5.30 o.o 981371.611 155.95 155.95 155.95 o.o 0.15 7.80 o.o 7.95 163.90 163.0l UV 5 
KAV 6 51 Jl.37 178 49.02 JIO.O 981354.59 167.36 156.79 157.'H 0.14 1.35 B.78 0.0 10.13 166.78 166. Bit KAV 6 
~AV 7 ;1 34.12 178 4S.~6 o.o 9111376.1>5 159.17 151).17 159.17 o.o 0.42 7.76 o.o 8.18 167.35 16&.43 KAii 7 
KAY 8 j\ 34.58 178 49.83 o.o 981377.31 159.16 159.16 15'l.l6 o.o 0.26 7 .87 o.o 8.13 167.29 166. 38 KAV 8 
KAY 9 51 34.65 )78 51.39 O.O 981 l7R.4'l 160.24 l60.2'o l60.2'o o.o 0.92 7.92 o.o e.84 169.08 168.09 KAV 9 
KAVIO 51 13.'l'l 178 50.ue o.u '181175.91 15R.62 158.62 158.67 o.o 0.20 7. 79 o.o 7.99 166.61 l 65. 7Z KAVlO 
KAVll '>l )J.)l 178 4'l.50 o.o 981372.74 156.42 156 .42 156.42 o.o 0.89 7. 77 o.o 8.66 165.08 16". 11 KAVll 
K~Vl?. ~l 32.66 178 'o6.68 o.o '181372. l'I 156.85 156.85 156.85 o.o 0.37 7.96 o.o 0.n 165.18 164.24 UV12 
KA~ll 51 J2.71 178 4 7.~I O.O 'lfllHl.76 156.35 156.35 156.35 o.o 0.76 7.90 o.o 8.66 165.0l 164.04 KAVll 
KAVl'o ~l 32.12 }78 'o6.0 4 o.o 'l!llHl.39 155.97 15~.97 155.97 o.o 0.19 7.82 o.o A.01 163.'lB 163.08 KAV14 
KAV1 5 51 33.15 )7H 46.7'1 185. 0 981362.H lb}.67 t 57. j6 15e.01 0.011 o.45 8.31 o.o s.71> 166.04 165. 77 KAV15 
~AV16 ~ I JJ.Jl 178 t,B.71 314. 0 981352. ~5 lnS.79 155.08 l56.2R O.l'o 0.63 8.80 o.o 9.t,3 l6'e.38 16t,. 51t K4Vlb 
llA I 51 28.87 178 If>. j5 o. o 981357.56 147.79 147.79 147.79 o.o 0.15 10.t,5 0.0 10.60 158.39 157.20 ILA l 
ILA 2 ~l 2~.fl5 176 18.05 o.n 9813;6.A'l I I, 7. 15 147.15 147.15 o.o 0.20 10.04 o.o l0.2t, l 57 .39 156.24 ILA i! 
ILA 3 51 29.14 178 20.76 J't. ll 'IR13M.05 l '> 1. 08 155.92 156.05 0.02 0.38 9.63 o.o 10.01 165.91 lt.4.'12 ILA 3 
lLA lo 51 2fl.9'l }7H 11.0!I U.O 'llll357.0B 1"7.ll 147. 13 147.130.0 o.51 10.21 o.o 10. 72 157.85 156.b'e ILA 4 
O~L l '>I 36.25 ]7!1 J;.et 0. 1} 'l81371.60 151.00 151.00 151.00 o.o 0.05 0.02 o.o 8.07 159.07 158.16 OGL 1 
UGL 2 51 35 .9R 178 31J.26 o.o 98137l.71t 151. 54 l '>I • 54 151.54 o.o 0.07 7.88 o.o 7.'l5 159.t,9 158.60 OGL 2 
net 1 ~ • 15.41 178 36.17 o.o '101369.t,2 150.05 150 .05 150.05 o.o 0.02 7.88 o.o 7.90 157.'15 157.06 OGL 3 
OGL 4 51 3~.71 17R 36,04 O.O 'lRl369.7A 149.97 l 4'l.97 14'l.97 o.o 0.05 1.~z o.o 7.87 157.Blo l56.'l6 OGL 4 
OGL S 51 15.68 17~ J5.42 o.o 981367. iB 148.07 l4B.07 l'o8.07 o.o 0.06 7.89 o.o 7.95 156.02 1ss.13 OGL 5 
OGL 6 '>I 3 5 .0~ 178 ]5. 2 'l o . o 'l813b7.96 149. I 5 149.15 149.15 o.o 0.06 7.82 o.o 1.e8 157. 03 156.15 OGL 6 
O~l l ~I 35,43 )76 3'>. 20 O.O 'lRl367,05 147.&5 147.65 147.65 o.o 0.02 7.R2 o.o 7.84 155.49 154. bl OGL 7 
UCL 8 5 1 3~.2e 178 34.5b 0. \1 9Bllb5.ll l'o5.93 145.'H 145.'13 o.o 0.01 7. Rl o.o 7.82 153.75 152.87 OGL 8 
UCL 9 51 15.82 116 J4.?I ti . () 'l81363.113 l43.8b 143.Bb l43.8b O.O 0.01 7.87 o.o 1.90 151.76 150.87 OGL 9 
UGLIO 'I I 35.51 l 7P B.!10 'o. O '181363.72 Jl.4.5b 144 .44 l'o4.46 o.oo o.o5 7 .11 I o.o 7.86 152.lD 151.43 OGL 10 
OCL 11 51 lc;.11 1711 IJ,12 O,J •JA1364.26 145 .10 145.30 145.30 o.o 0.08 7.78 o.o 7.86 153.16 152. 27 OGLll 
u::.u2 ~ l 36. "7 1 tn 34 . 60 O. u 'lA\Jhl.67 lt,6.70 146.70 1"6.70 o.o 0.05 a.02 o.o 8.07 154. 77 153.86 OGLl2 
UGLlJ 51 j6.l0 171! 35.l'o o.o 'll\136'1.68 149.01 14'l.Ol 149.0l 0.0 0.03 7.95 o.o 7.98 156.99 156.10 OGL 13 
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OCL14 51 15 .40 178 17.20 o.o 981370.42 151.07 151.07 151.07 o.o 0.02 7. 83 o.o 7.85 158 .92 158.04 OGllit 
O~ll5 51 )5.74 178 J7.89 o.o "fll 370 .llJ 150 .98 150.98 150.98 o.o 0.02 1. 811 o.o 7.90 158.88 157.99 0Gll5 
OGllb SI J S. H l7B 3'J.04 O. O 'llllllO.bO 151.38 151.38 151.38 o.o 0.01 7.74 o.o 7.75 159.13 1511. 26 OGL lb 
OGL17 5 1 35.69 1111 38.'10 u.o '1111370.0 11 150.30 150.30 150.30 o.o 0.01 7.86 o.o 7.!17 158.17 157.29 DGL 17 
O~Llll 51 35.IS 17!1 39.&b o.o 98111.8.41 1"9. ll lit9.lJ lit9. I) o.o 0.01 7.79 o.o 7.80 156.93 156.0S OGLIB 
OGLl9 51 35.itO 178 40 • .,8 o .o 981l&<J.e .. l 50.it9 150.49 150.1t9 o.a 0.03 7.8) a.a 7.Bb 158.35 157.t,7 DCLl'I 
OGL20 51 36.05 178 40.83 O.O '18lH0.32 150.01 150.0l 150.0I o.o o.11o 8.0b o.o 8.20 158.21 157.29 OCL20 
OCL2 1 51 lb.5" 178 40.92 o.o 91tl31l.4b l';0.43 I 50.it3 l50.it3 o.o 0.08 8.itl o.o 8.49 158.92 1'57.97 OGL21 
OCL22 51 J&.70 178 ~6.71 o. o <J8 l3 75. 88 l 54. b2 I 54 .&2 l51t.b2 o.o o.01o 8.22 o.o 8.26 lb2-118 161 . 95 OGL22 
ObL2J 51 lb.Zit 178 37.09 o.o '1~1373.116 153.27 lSJ.27 153.27 o.o 0.05 7.98 o.o 'I.OJ 161.30 160.40 OGL23 
UCL24 'H Jb.66 178 37.86 o.o 9til375.54 154.)4 l51t.3" 154.34 o.o 0.08 8. 26 o.o 8.34 162.68 lbl.74 OCL21t 
UCL 2':> 51 J6. 70 l 78 jf\. (.J o.o 981374.04 152.78 1 s2. 78 1';2.78 o.o 0.06 8. 34 o.o 8.40 161.18 160. 23 OGL25 
OGL26 51 J6.7Z 178 39.64 o.o '181372.02 150.H 150. 73 150.73 o.o 0.09 8.lt6 o.o 8.55 159.28 158.32 OGL26 
OGL27 51 l6.blt 178 40.2b o.o '181371.lt9 150.)2 1 ~o. n 150.32 o.o o.oa 8.lt5 o.o R.53 I SB .85 157.90 OGL27 
OGL28 51 n.49 178 Jto.15 o. o 98l)b7.27 150.72 150. 72 I SO. 72 O.O o.ao 7.88 o.o 8.68 159.ltO l58,lt2 0Gl28 
OGL29 51 ]4.211 178 .. o.u9 o.o '1111370.78 lSJ.07 153.07 l'i3.07 o.o O.Olt 7.1? o.o 7.76 160.83 159. 96 OGLZ9 
O~LJO 51 35.05 178 42.43 o.o 981370.21:1 151.44 151.44 151.4'- o.o 0.01 7.Bb o.o 7.87 15~.31 158.t,2 IJGLJO 
ULA l 51 20.?5 178 57.SJ o.o 98ll9b.87 l 98. 7l 198. 73 198.7) o.o 0.9b ll.55 o.o lZ.51 2ll.2't 209. 83 ULA l 
ULA 2 51 20.78 178 55.53 ll5.0 981388.10 201.02 197.IO 197.Slt 0.05 0.2,, 12.34 o.o 12.58 209.63 208.66 ULA 2 
ULA 3 SI l0.70 178 S4.88 143.0 981184.53 200.20 195.32 195.87 0.06 0.)6 12.70 o.o IJ.Ob 208.32 207. "1 JLA 3 
ULA 4 51 21.53 178 54.113 o.o 981394.b2 195.b2 195.62 t95.b2 o.o 2.05 11.8e o.o 13.93 209.55 207.99 ULA 4 
ULA 'i SI 22.J'; 178 55.28 o.u 981395.42 195.22 195.22 195.22 o.o 2.1o8 tt. 7e o.o l4.2b 209.48 207.87 ULA 5 
JLA 6 51 23.15 178 56.02 o.o 98l3'l5.06 l 93. 68 l'l).b8 193.68 o.o 2.79 11.47 o.o 14.26 207.94 206,34 ULA 6 
ULA 7 'ii 23.'11 178 57.35 o.o 981396.45 193.96 193.96 193. 9b o.o O.b9 11.30 o.o 11.99 205.95 20lt.60 ULA 7 

\C ULA 8 51 l3.J7 178 58.68 148.0 '1813811.'12 201. llt 196.09 196.66 0.07 0.28 ll.77 o.o 12.05 208.07 207.29 ULA 8 
ULA 9 51 22.67 178 58.75 148.0 981388.62 201.87 191>.82 197.39 0.07 0.14 11.82 o.o 11.96 208.72 207.95 ULA 9 
ULAIO 51 21.44 179 o.84 O.O <JRl39B.23 199. 37 199. 37 199.37 o.o 0.12 12.21 o.o 12 .33 z ll. 70 210.32 ULA JO 
ULAll 'ii 22.04 )78 SH.23 o.o 'l813'l7.41 197.66 191.bb 197.66 o.o o. 10 11.n o.o 12.03 209.b9 2oe.H UlAl 1 
ULA12 51 20.79 178 5fl.J5 531.0 '181162.82 214.84 196.73 1911. 76 0.23 l.85 13.82 o.o 15.67 212.11 212."7 Ull\12 
ULA13 51 19.87 178 59.03 o.o 981391.93 l 'lS. 37 l 95. 37 195.37 o.o t.55 12.03 o.o 13.58 208.95 207.lt3 ULA13 
ULAl4 51 19.02 178 ~R.79 IJO.O 9R138l.28 198.20 193.77 191t.26 0.06 0.45 12.96 o.o lJ.41 201.12 206.ll UlAl4 
lllA15 51 18. 30 1 78 59.42 o . o 9111386.14 l'll. 8<J 191.89 191.89 o.o 0.36 12.91t o.o ll.30 205.19 203.70 UlAlS 
ULA16 51 21.15 178 56.47 105.0 981390.34 201.78 198.20 198.60 o.05 0.24 11.99 o . o 12.23 210.38 209.lt2 ULA lb 
ULA17 'ii 21 . 76 178 57.19 Ho.a 981384.97 20~.38 198.22 199.02 0.09 o.o9 12.08 o.o 12.17 210.30 209.75 ULA17 
~Af l 51 47.98 lRl 40.21 750.0 '1813"5.16 177. 09 152.31 155.18 0.32 5.8e 7.61 o.o 13.49 165.48 166.88 RAT l 
RAT 2 51 47.53 181 40.26 1127.0 9Rl319.33 l 8R. 17 149.73 154.05 0.46 5.96 'l.38 o.o 15.34 l6t,.6l 167.26 ur 2 
RAf I 51 48.72 lRl 43.1t2 427.o 98IH9,l3 160.41 145.85 147.48 o.tR 2.35 6.22 o.o 8.51 154-23 154.93 RAT J 
~AT 4 51 49.29 181 45.JO :.197.0 981360.02 157.65 t 4i, .11 145.63 0.11 3.34 6.13 o.o 9.47 153.40 153.88 RAT 4 
~AT 5 51 to6.67 181 36.43 185.0 9Rt38Z. l0 163.63 157.32 158.03 0.08 0.72 5.79 o.o 6.51 163.75 163.74 iUT 5 
~Ar 6 SI 46.90 181 J'l.79 718 .o 981345 .42 176. 7) 152.24 154.99 0.30 5.13 7.67 o.o 12.RO l 61t. 7" I 66.09 FIAT 6 
.UT 1 SI "7.07 181 40.11 8JO.O 981337 .87 179.t,6 151.15 151t.H o.35 4.lt4 8.25 u.o 12.69 163.49 165.29 RU 1 
RAT 0 ~I 48.15 181 4l.U3 1051.0 <JBl3t4. 86 116.21 llt0.16 144.21 0.43 10.46 9.19 o.o 19.65 l 59. 38 161. 27 iUf 8 
RAf 9 Sl 48.14 181 42,06 1018 . U 981317.09 17".79 140.07 1"3.97 0.42 8,19 8.95 o.o 17.llt 156.79 158.81 itAT 9 
~ATIO 51 47.70 JBI 41.16 1051.0 '181]19.)0 180.54 144.69 148. 72 0.43 7.95 9.04 o.o 16.99 161.25 163.42 RATIO 
LSI I 51 57.32 181 32.05 o.o '181376.84 125.39 125.3'1 125.39 o.o 2.26 5.38 o.o 7.64 133.03 132.17 LSI l 
LSI ? 51 56.93 181 33.72 6 . 0 981376.48 126.16 125.96 125.98 o.oo 0.44 5.10 o.o 5.Slt l Jl .49 130. 89 LSI 2 
LSI J 51 5!i.lt3 181 12.59 o.o 981374.39 124.24 l74.2't 121t. 24 o.o 3.03 5.21 o.o 8.2'4 132 .48 131.56 LSI 3 
LSI 4 51 55.71 181 .12.37 o.o 981374.88 125. 76 125.76 125.78 o.o 0.36 5.29 o.o 5.65 131.43 130.80 lSl 4 
LSI 5 51 54.00 181 29,87 8.0 '18l355.<J4 llO. l 0 109.83 109.86 o.oo 0.63 5.6'. o.o e..21 llb.09 115.1,2 LSI 5 
LSI b 51 54.67 lRl 27.0I o .a 981357 .43 lO'l.86 109.86 109.86 o.o 1.98 6.20 o.o 8.18 118.04 111.12 LS I b 
LSI 7 51 57.89 181 25.46 O. 0 981359. I 9 106.91 106.91 106.'Jl o.o 7.98 6.:ZZ o.o .... 20 121.11 119. 5 l LSI 7 
LSI 8 51 58.89 1111 26.92 o.o 981371.66 117.91 117.9l 117.91 o.o t,.23 5.Tb o.o 9.99 127 .90 126.78 LSI 8 
LSI 9 51 59.b2 181 30.02 o.o '161374.32 ll 9. 51 119. 51 119.51 o.o 0.25 5.51t o.o 5.79 125.30 124.65 LSI 9 
LSJIO 51 57.92 181 32.51t o.o 991376.50 124.17 124 .17 121t. ll o.o t.17 5.24 o.o 6."1 130. 58 129.86 LSllO 
LSlll 51 58.14 161 30.59 l:.103.0 981281.52 151.38 106.94 111.93 0.53 14.18 10.51 o.o 24.69 131.10 133.38 LSI ll 
LSl12 51 56.A9 161 29.27 1980 .o '1812 32. 56 167.69 100.36 107.95 0.75 11.36 14.80 o.o 26.16 125. 77 130.50 LSU2 
lSlll 51 55.18 )Rt 28.99 1960.0 981714.27 150.22 83.37 90.88 0.75 17.15 15.64 o.o 32. 79 l 15. 41 119.32 LSl13 
" 263 51 59.03 l 81 30.33 o.o 981374. 76 120.81 120.81 120.81 o.o 0.80 5.67 o.o 6.47 l 27. 2 8 126.55 A 263 
<\UV 1 51 SB.83 181 43.47 870.U 96l3l'i.7l 143. 85 114.18 117.51 o.36 12.79 8.53 o.o 21.32 135. l3 131>. ll KOV l 
KOY 2 51 58.86 181 42.56 180.0 981372.19 135.41 129.27 129.96 0.06 0.94 5.59 o.o 6.5) 135.72 135.69 KOY 2 
SEC I 52 2.88 1 fll 52.'13 o.o 981397.68 136 .10 136 .10 138.10 o.o 1-39 7.29 o.o 8.b8 1"6.78 145.81 SEG l 
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Hu 2 '>7 2 . 38 11!1 54.34 o.o '181401.02 lt,2.17 1"2.17 1"2.17 o.o 0.55 1.011 o.o 7.63 11,9.80 l't8.94 sE:; 2 
se:: J '.>2 l.7Z 101 54 . l4 0 . 0 98l4011 . )U 1 .. 2.42 142.t,2 1't2.42 o.o 2.84 b.&6 o.o 9.50 151.92 150.85 sec 3 
~e:; 4 s1 59.98 181 53.44 20.0 981185 . 79 ll2.n 1 ll .65 131.71 0.01 5.17 6.50 o.o 11.67 1'43.31 142.08 SEC 4 
SE ~ 5 51 59.69 181 57.27 o.o '1111385 . 10 130.1'1 130 . 19 ll0.19 o.o 5 . 1,'I 6.0'1 o.o 11.58 141.77 140.47 SEC S 
~fC b ,1 ,'1.52 181 51.'>7 103.0 981314.3'1 136.'ll 130.6'1 131. )'I 0.011 2.'15 6 . 33 o.o 9.28 139.88 13'1.55 SEC 6 
~CG 1 '>I '>'1.62 }Al 49.94 O.O 'IAl388.02 13.1.21 133 .2 l IJJ.21 o.o 1. 72 5.89 o.o 7. 61 140.82 139.97 SEC 7 
Sl:C 11 5 1 0.01 181 48.9'1 u.o <)&1187 ... 7 132. 09 132 .09 132.09 o.o 1.05 5 .11 .. o.o 6.89 138.98 138.?l SEC 8 
SEC q 52 0.28 tut t,8.46 74.0 '181381.32 132. 50 129.98 130.2h 0.03 l. 30 6.07 o.o 7.37 137. 31 136.77 SEC 9 
SEGIO '>2 1.13 1111 49.ll o.a 9Bl3A6.J4 12'1.0J 129.03 129.03 o.o 3.90 6.14 o.o t0.04 l 3'1.07 137. 94 SEClO 
5~:ill 57 2.11 11!1 .. ci.1q 1J9.0 9RlJ79.t.6 11".28 12'1.5t. 130.07 0.06 2.011 6.53 o.o 8.61 138. 09 137. 66 SECll 
SEl.12 '>2 2.60 lAI 50.'>0 o.o '1813'16.25 137. 08 137.08 137.08 o.o 3.78 6.58 o.o 10.36 l47.lt4 llt6.28 5EGl2 
5ECll 52 3.1~ 1111 51.00 o .o 99 1401.'>l 141. 54 14 l. 5,, 141 . 54 o.o 0.66 1.23 o.o 7.89 149.43 lltB.55 SEGll 
:.. E~l4 52 o ... e 181 so. 34 1250.0 981298.81 160.27 117 .64 1?2.lt) 0.51 8.07 10.93 o.o 19.00 136. ll 138.84 SEGlto 
~IS 1 51 '>8.26 1112 7.7.St, o.o '181195.91 143.09 lto3.09 143.09 o.o 0.83 6.71 o.o 7.54 150.63 149.78 KIS 1 
KIS 2 51 57.76 1R2 2'1.A3 1355.0 9Rl318.l8 193.69 llt7.to8 152.61 o.54 4.04 ll.to5 o.o 15.49 lb2.'t2 165.94 KlS 2 
~I ~ l '>I SR.20 1R2 JJ.3l I 323. 0 981.123. 79 195.'tlt 150.32 155.39 o.51 7.45 11.57 o.o 19.02 168.80 171. 79 KIS 3 
KIS 4 ~ I ~t..96 }82 17.97 11144.0 98l287.8l 2\0.25 ltol.36 l5to.lt?. 0.11 tto.6?. l6.5l o.o 31.ll t 77. 78 181.42 KI S lo 
Kl5 5 51 '>5.04 182 41.0l 1269.0 '1111301.0l l74.2l 130.93 135.79 0.51 8.54 12.82 o.o 2l.36 l51.77 154.29 KIS 5 
KIS b 52 1.87 182 24.ll> 797.0 981l52.lt7 169 .31 l io2. 13 145.18 0.33 't. ll 9. ll o.o 13.26 155.05 156.65 KlS 6 
l\IS 7 ,2 6.26 187 23.61> t,000.0 981101 . 30 212.80 u •. 37 'll.70 1.26 21.87 47.06 o.o 611.93 144.05 151.77 KIS 7 
tOS 8 ,7. 6.2lt 1112 23.lt6 3953.0 981106.20 211. 31 7A.49 93.64 1.25 21.10 46.29 o.o 67.39 14't.63 152.14 KlS 8 
r. IS 'I '>2 6.ll 187 27.JO 2925.0 98118S.59 195.911 96.22 107.43 1.02 llt.21t 31.55 o.o 45.79 llt0.98 147.16 Kl5 9 
11.ISIO n 6.92 182 72.58 1010.0 981247.t,I 176.55 105.95 l13.88 D.78 10.70 21t.OO o.o Jlt.70 139.87 14).99 KISlO 

..... ~ISll 57 2.5to 182 75.06 725.0 981360. lO 16'l.l9 144.46 1to7.24 o.H 2.89 9.oo o.o 11.89 156.05 157.52 KISll 

0 I\ I S12 '>2 2.02 182 27.53 5'>3.0 981175.to'I 168.00 1"9."' 151.26 0.24 1.80 8.57 o.o \0.37 159.27 160.25 KIS12 
KISI) 51 58.92 182 27.34 o . o 981394 . 10 H0.31 140.31 ... 0.31 o.o 1.00 6.70 o.o 1 . 10 llt8.0l l47.15 Kl513 
Kl5l4 51 59.79 182 25.30 o.o 981395 . 74 140.68 140.68 140.68 o.o 0.16 6 . to8 o.o 6.64 147.32 1"6. 5 7 KISlto 
KJ~l5 '>2 0.49 182 21,.95 o .u 981"02.91 ltol>.83 146.83 146.83 o.o 0.59 6.61> o.o 7 . 25 15to.08 153.27 KISIS 
Kl5l6 '>7 1.2l 1112 2io.b0 o.u 981405.9'1 l0.85 148.115 lto8.85 o.o 1.46 6 . 85 o.o 8.11 157.16 156.22 K1Sl6 
KIS17 52 1t.oo 182 21 . 19 o.o 981407.25 l't6. Oto 146.04 146.04 o.o 1.21 8.36 o.o 9.59 155.63 154.55 KIS17 
K!SlB '>2 5.'o8 182 l'l.t,9 o.o 981ltl0.68 lioT.31 lto7.3l lto7.31 o.o 1.52 a.82 o.o 10. 34 157.65 156.49 Kl518 
KlS19 57 6.39 1A2 20.29 o.o 981402.53 137.8) 137.83 137.83 o.o 7.67 10.6'1 o.o 18.36 156. 19 154.12 K1Sl9 
Kl570 57 1.11, 182 21.36 o.o '181390.37 124.'jl 121t.57 121,.57 o.o 11.62 11.03 o.o 22.65 147.22 144.68 KIS20 
1t lS21 52 7.5e lR2 22.8 .. o.o 9111395.60 119.16 119.16 l l'l.16 o.o 12.12 12.ss o.o 24.67 1"3. 83 141 .06 KIS21 
KIS22 57 7.90 182 Zlt.39 O.O 981}87.1>8 120. 77 120 .11 120. 11 o.o 6.0to llo,63 o.o 20.67 lltl. "" 139.12 Kl522 
KIS23 57 6.74 1112 26.19 o.o 'l81386.to8 121.27 121.27 121.27 o.o 6.85 11.55 o.o 18.40 139.1>7 137. 60 KIS23 
111524 '>Z i..23 1112 21.20 lR7.0 981380.1>5 I)) .30 121.09 121.19 o.oe to.oo t0.69 o.o l't.69 141.70 140.76 KlS2to 
1\1575 57 5.03 1112 26. 89 o. o 981402.38 139.66 l39.b6 139.66 o.o l.28 8.77 o.o 10.05 149.71 148. 58 KIS25 
l\IS26 o;7 l.J4 182 26.')5 1153.0 981322.75 173.83 13".51 138.'12 0.47 3.99 10.66 o.o 1". 55 148 .59 151.42 KIS26 
1<1527 5;! 't.09 1B2 28.1? o.o 91!1411.20 1"'1.flt. 11.9. 81> 149.86 o.o o.oto 8.os o.o 8.09 157.95 157.0't K IS27 
KI S28 52 1.10 182 29. 21 o. o 981412 . 61 152. 71 152. 71 151.71 o.o 0.46 7.t,9 o.o 7.95 160.66 t 59. 77 KIS2fl 
r. IS29 ~2 l.8) 182 ~9.50 O. 0 98 ltoOQ. 56 151.52 Ul.52 Ul.52 o.o 1.84 7.13 o.o 8.97 160.'t9 159.t,8 KIS29 
KIS30 '>7 0.48 182 7.9.72 0. 11 '181400.86 144.79 144.79 144. 79 o.o 1.50 6.Rlo o.o 8.34 153.13 152.20 1tlS30 
1\ 1511 51 5Y.6lt 182 JO.Ob o.o 9814011. 7J llt5.89 l1t5.89 145.89 o.o 5.05 6.77 o.o 11.02 157. 71 156.]8 KIS3l 
~ ISJ? 51 ~9.09 182 30. ti 2 o.o '161"12. 75 l 58. it 158. 71 158. 71 o.o 1.11 1.01 o.o 8.78 167.49 166.50 ICIS32 
KIS33 51 58.bfl 182 3'>.~9 O.O 'IRllt?ll. 77 167.33 167.33 167.33 o.o 1.6'1 1.11 o.o 8.80 111>.13 175. 14 KIS33 
l\ISJ4 51 58.50 182 36.RB o.o 981420.60 167.43 167.tol 167.43 o.o 2.74 7. )fl o.o 10.12 l 77. 55 176."1 KIS34 
KIS35 51 57.27 182 J9.'o0 o. o 981414 . 80 163.'o2 163.t,2 163.t,2 o.o ],t,O 7.93 o.o u.n 17".75 t 73.48 KIS35 
Kl536 51 55.91 182 39.97 o.o '181407.10 152.68 152. 611 152.bll o.o 3.flq 7.87 o.o 11.76 l6to.44 163. lt KIS36 
KIS37 51 57.69 182 27.b5 o.o 9111199.20 147.21 147.21 l'tl.21 o.o 1.59 6.63 o.o 11.22 155."3 l5'o.50 K IS37 
KISJB 51 S7. 07 182 24.63 o . o 9e1 .. oo.21 lt,9.13 149 .13 149.13 o.o t .37 6.35 o.o 1. 72 l 56. 85 155.98 KIS38 
KIS3'1 ~I 56.5to 182 23.59 o. o 901402 . 02 151. 71 151.71 151.71 o.o 0.98 6.32 o.o 7.30 159.0l 158.19 KIS39 
KlSltU 51 '>5.73 182 2to.04 o . o 981397 . 79 11.8.66 lr.8.66 148.66 o.o 0.55 6. ]1 o.o 6.86 155.52 154.75 XIS40 
KJStol 51 '>5.91 182 26. 38 o.o 91!1)'16.27 146.811 146.88 146. BB O.O 1.01 6.59 o.o l.66 154.54 153.68 KIS41 
KISlo2 51 5io.92 }82 26.58 99. 0 '11!131!5.99 lto7.36 143.98 .,,,, • J& o.oto 0.93 6.81 o.o 7.7lt 151.68 151.19 KIS1t2 
KISt.3 '>l 55.56 182 27.87 O.O 9Hl397.33 148.45 148.45 148.t,5 o.o 1.38 6.69 o.o 11.01 156.52 155.61 KIS43 
KIS'•" 51 '>6.t.I 182 l0. 07 o . o 9111407.'12 l'H.80 157.flO 157.RO O.O 2.34 6.73 o.o 9.07 166. 87 165. 85 KIS44 
KISt,5 ~ l 56.23 11!2 Jl.71 o.o 98lto08.91 159.05 159.05 15'1.05 o.o 0.66 6.90 o.o 7.56 166.61 lb5.76 KIS45 
KIS.,6 C,1 '>6.18 lfl2 :U.6t, o.o 98l410.26 160.48 l60.lt8 160,toB O.O 0.21 6.99 o.o 1.20 167.68 166.87 KIS'o6 
KIS47 SI S~.lt, 182 32.10 0.0 9Al40S.32 157.06 157.0b 157.06 o.o 0.21 1.01 o.o 1.22 164.28 163."7 KIS4l 
1\1548 51 ~6.23 187 33.l!lt o.o 98liol5.Jb 165.50 165.50 165.50 o.o o.s9 1.21 o.o 7.80 l 73. 30 172.42 KIS48 
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KIS49 51 S5.9l f 82 35.44 o.o 981413.05 163.66 l63.66 163.66 o.o 1.32 7.30 o.o 8.62 172.28 171.31 KlS49 
Kl550 5l 5S.2J 82 31.48 o.o 981400.76 152.11 l s2. 11 152.31 o.o o.8s 7.52 o.o 8.37 160.7lt 159.80 KIS50 
KISSI 51 54.59 182 JR.64 o.o 981395.59 148. ll l 48. lJ 148.13 o.o o.e2 7.81 o.o 8.63 156.76 155.79 KIS5l 
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