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Abstract: As part of the exploration for cobalt-rich ferromanganese crusts in the Northwest Pacific,
seamount basalts were collected for chemical composition analysis and K—Ar/Ar—Ar dating. Although
the primary chemical compositions of the seamount basalts were not well preserved due to alteration
and phosphatization, all 20 seamounts sampled showed typical characteristics of ocean island alkaline
basalts. K—Ar dating did not provide reliable ages due to alteration, but Ar—Ar dating provided reliable
plateau ages for several seamounts. Formation ages of 67—-116 Ma were obtained from the Marcus-Wake
Seamount Group, 87 Ma and 105 Ma from the Magellan Seamount Group, and 90 Ma from the Marshall
Islands Seamount Group, which were generally consistent with those reported in previous studies.
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1. Introduction

The Japan Oil, Gas and Metals National Corporation
(JOGMEC, formerly the Metal Mining Agency of
Japan) has been conducting exploration for cobalt-rich
ferromanganese crusts (referred to as cobalt-rich crusts)
in the Northwest Pacific (JA area, Fig. 1) since 1987
commissioned by the Ministry of Economy, Trade and
Industry (METI, formerly the Ministry of International
Trade and Industry). Promising seamounts were selected
based on the evaluation of the mineral resources in
each seamount, and a 15-year exploration contract was
signed with the International Seabed Authority (ISA) in
January 2014 for a total of 3,000 km? of the flat tops of six
seamounts (JA02, JA03, JA04, JA06, JA12, JA17) off the
southeast of Minami-Torishima Island. The exploration
contract requires that an environmental baseline survey
be conducted in order to assess the environmental impact
of future mining activities in addition to the resource
estimation survey.

In this paper, we report on the chemical composition and
age of the seamount basement rocks obtained in previous
surveys. The formation history of the seamounts inferred
from these data provides basic geological information and
is useful for understanding the formation mechanism of
cobalt-rich crusts. It is also important to understand the

characteristics of the particles derived from the basement
rock for the suspended plume generated during the mining
activity.

2. Study area

The JA area is in the southwest of the North Pacific,
extending from around Minami-Torishima Island (Marcus
Island) in the north to the Caroline Islands in the south,
and from Wake Island in the east to the Mariana Trench in
the west. In the northern part of the JA area, the Marcus-
Wake Seamounts (JAO1-JA06, JA11, JA12, JA17, JA1S,
MT473) are linked in an east-west direction, and their
eastern extension is continuous with the Central Pacific
Seamounts. The Magellan Seamounts (JA09, JA13-JA15,
JA19, JA22) are arranged in the NW-SE direction from the
central to the southern part of the JA area. To the southeast
ofthe JA area, the Marshall Islands Seamounts are aligned
in the NNW-SSE direction, and some of the seamounts at
their northwestern end are distributed in the southeast of
this area (JA10, JA16) (Fig. 1).

Most JA seamounts are flat-topped (Guyots), and their
tops are generally shallower than 1,400 m in depth. The
basement rocks of the seamounts are mainly basalt,
hyaloclastite, and conglomerate, which are covered
by shallow-water limestones and pelagic sediments.
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Fig. 1 JJA area in the Northwest Pacific with seamount names. The map was created using ArcGIS ver10.8.1 (ESRI
Japan). The used topographic data is ETOPOI1 published by NOAA National Centers for Environmental
Information (NCEI). The coordinate system is the World Geodetic System (WGS 84).

The limestones contain fossils of corals and thick-
toothed bivalves, suggesting that the volcanic islands
or atolls gradually subsided and reached the present
depth. Limestones are sometimes phosphatized to form
phosphate rocks. The exposed basement rocks are covered
with ferromanganese crusts of several to ten centimeters
thick, and foraminiferal sand is deposited on the flat tops
(Watkins et al., 1995, Usui and Someya, 1997).

The depth of the basin is 5,500-6,000 m, and it is
known to belong to the oldest zone in terms of geological
age of anywhere on Earth, which corresponds to the
Cretaceous-Jurassic period according to paleomagnetism
(e.g., Larson et al., 1985, Abrams et al., 1993). Based
on the “*Ar/*Ar age of basalts, it is considered that the
Marcus-Wake Seamount Group was formed 100-120
Ma (Early Cretaceous), while the Magellan Seamount

Group and the Marshall Islands Seamount Group were
formed 70—-100 Ma (Late Cretaceous) (Smith ez al., 1989,
Staudigel et al, 1991, Koppers et al. 2003).

The chemical composition of these basalts is similar to
that of basalts from hotspot volcanoes in French Polynesia
in the South Pacific, suggesting that these seamounts were
formed by volcanic activity in the French Polynesian region,
and have been subducting since the Cretaceous, moving
with plate movements to their present positions (Smith
et al., 1989, Staudigel et al., 1991). Volcanic activity in
French Polynesia is often characterized by unique isotopic
features such as HIMU mantle endmember (Zindler and
Hart, 1986), and is referred to as the South Pacific Isotope
and Thermal Anomaly (SOPITA) (e.g., Staudigel ef al.,
1991). However, Koppers et al. (2003) proposed that the
seamount chain was formed by intermittent short-term
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hotspot activity with diverse isotopic compositions, rather
than continuous hotspot activity over a long period of
time, based on the diversity of isotopic ratios and the
contrast between the two regions.

3. Materials and methods

In each seamount, rock samples were collected mainly
by arm type dredge (AD) or chain-bag dredge (CB), and
core samples were collected by deep-sea drill machine
(BMS: Benthic Multi-Coring System) from 2001. The
year and project name for which samples were collected
and/or analyzed are shown in Table 1 and 2.

3.1 Chemical analyses

Analytical methods for bulk chemical composition vary
with each analysis year.
FY1989-1990: Detailed analysis methods are unknown.
FY1997: Major elements were measured by Inductively
Coupled Plasma Atomic Emission Spectrometry
(ICP-AES), FeO by titration, CO, by high-frequency
combustion infrared absorption method, H,O and loss
on ignition (LOI) by gravimetric method, and rare earth
elements by instrumental neutron activation analysis.
FY1998-2002: Major elements were measured by ICP-
AES, FeO by titration, CO, and H,O" by high-frequency
combustion infrared absorption method, H,O- and LOI by
gravimetric method, and trace elements by Inductively
Coupled Plasma Mass Spectrometry (ICP-MS).
FY2005: Major elements were measured by X-ray
Fluorescence Spectroscopy (XRF), FeO by titration,
C by electrometric analysis, H,O" by high-frequency
combustion infrared absorption method, H,0O- and LOI
by gravimetric method, and trace elements by ICP-MS.
FY2018-2019: Analysis was performed at ALS Canada
Ltd., Canada, including pretreatment. Major elements
were measured by XRF or ICP-AES after mixed lithium
tetraborate and lithium metaborate melt treatment. Trace
elements were measured by ICP-AES or ICP-MS after
mixed acid treatment or lithium metaborate melting
treatment; H,O" was measured by high-frequency
combustion infrared absorption method; H,O- and LOI
were measured by gravimetric method.
FY2020: Analysis was performed at GSJ/AIST. Rock
samples were dissolved using mixed acid (HNO,+HF),
and then trace elements were measured by ICP-MS
(Agilent 7700x) combined with the indium internal
standard technique.

3.2 K-Ar/Ar-Ar dating

Based on the observation under microscope, samples
with minimal alteration were selected for dating. The K—
Ar dating was conducted through 1998, and the Ar—Ar
dating was conducted starting 1999.

In the K—Ar dating, potassium was determined using a
flame photometer and argon isotope ratios were determined
using a noble gas mass spectrometer. The decay constants

used are based on Steiger and Jaeger (1977).

Ae=0.581 x 10"'° /year

AB =4.962 x 1071 /year

The ratio of “K in K was determined to be “K/K =
0.01167 atom%.

For the Ar—Ar dating, the analysis was carried out by
the step heating method. When a constant Ar—Ar age is
obtained from contiguous heating steps comprising >50
% of total *Ar, the age is called a plateau age. Plateau
ages are considered to indicate the age of formation of
the sample without secondary Ar loss. The isochron age
can also be determined from the Ar isotope ratios obtained
from each step.

For the measurements, the samples were crushed, dried
at 105 °C for 3 h, and then finely ground to 180-250
um. The sample (2 g) was washed twice with 20 % nitric
acid and once with 5 % hydrofluoric acid to prevent the
formation of gases from carbonate minerals and other
secondary minerals that could interfere with Ar analysis.
The acid-washed sample was washed thoroughly with pure
water, methanol and acetone. A portion of this sample was
packed in aluminum foil and set in the reactor. Detailed
procedures were described in Ishizuka et al. (2006).

Neutron irradiation was carried out at McMaster
University in Canada in FY 1999, 2000, and 2001. The
samples and the standard samples for J-value measurement
were irradiated for 45 hours. The standard samples used
were LP-6 (biotite, 127.8 Ma) and Fish Canyon sanidine
(27.95 Ma). The samples were heated in 8 to 11 steps in
the range of 800 to 1800 K. In 2002, neutron irradiation
was performed at the research reactor of Oregon State
University. The samples and the standard samples for
J-value measurement were irradiated for 16 hours. The
standard sample used was Taylor Creek Rhyolite Sanidine
(27.92 Ma). The sample was heated in 11 to 15 steps for
the range of 460-1100 K.

Ar isotope corrections for K, Ca, and Cl originating
from atmospheric and neutron irradiation were performed
to determine the “°Ar/*°Ar ratio. The “°Ar/*Ar ratio of the
measured sample was then calculated from the J-value of
the standard sample. The criteria for determining the age
of the plateau were: 1) three or more consecutive heating
age values in the medium to high temperature range must
agree with each other with 95 % confidence limits, 2) the
plateau must contain more than 50 % of the total *Ar.
The weighted average of all the age values comprising
the plateau was used as the plateau age (Dalrymple et
al., 1980).

4. Chemical composition

The chemical compositions of the basement rocks from
each seamount are summarized in Table 1 and 2, and the
plots of H,0,,,, (H,0" + H,0) and CO, against LOI are
shown in Fig. 2. The ratios of major elements to SiO,
are shown in Fig. 3. LOI is >5 % in most of the samples,
suggesting that they have suffered strong alteration.
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Seamount basalts in the NW Pacific (YAMAOKA et al.)

8107 LdVNS €T LS 06€l 80 I'S 80 9 TT &6 L1 TTU € TU I'SY ¥SI 01T L0 by 18 0SL  ¥T Ol ISE €10SNELB0#90VIS] 90VI 810¢
810 1dVNS TT TS 88L SO S€ SO Ov 1 €L €1 06 6T €0l 8IS &I OISl S 8Ip € pb8 ST 0LT  8eE V10SINEL80#90VISI 90VI 810¢
8101dVIS 0T vty 66T 80 vy 80 &S 0T €8 ¥l €01 9T €0l 9Ly 0T vE8 SL 119 v6 T $T  08S  #8C V10SINE980#90VI81 90Vr 810¢
8101dVNS 1T 89 98 ¥0 6T SO € €1 ¥9 TI ¥8 9T 6 88 €T1 STEL O0LS LOS vE  60L PT  OE  8ST O10SE001#90V 18I 90Vr 810¢
8101dVNS €1 8y TS €0 €T €0 LT 01 TS Ol TL TT §8 LIy vOl TL8 9T ITE 8 9IS T 08y 08T €10SWE001#90VIST 90Vr 810¢
8101dVNS 91 €9 8 ¥0 LT SO 9€ ¥l LL ¥ TOL I €71 909 SPl SEEL LS9 blb br 8L ST 0IT  SbE V10SINE001#90V181T 90Vr 810¢
810C1dVES 8T S¥ 6L 90 ¥E€ 90 6€ ST 69 TI ¥6 LT 86 bbr 0T 0101 ¥bS  6Sh S 6bs 0T 09 OLE OTOSINE960#90VI8T 90Vr 8102
810CIdVES 9T LY ST 0T €9 01 SL ST 90l LT ¥T 0 SOl L79 €SI 0Ll 0TI 08F Wl €9 05 08% €€ A10SINE960490V 8T 90V 810¢
810Z1dVIS t1  6v €1z ¥0 8T SO €€ €1 §9 TI 08 9T 88 LIy €01 TL Lth 89T 8 pev 1T 06  b8E V10SINE960#90V 181 90VI 810T
810ZLdVNS 0T 19 ISl $0 8T SO €€ T 99 TI €L 9T 96 605 9TI 0801 T9S SSE 66 099 € 0r  L8C VI0SINEE60#90VI8 1 90Vr 810T
810ZLdVIS TT 6 ¥69 SO It SO € €1 T9 TI &L €T 08 &L €6 001 SIp IsE or 86 ST OILI 0TE A10SINE680#90VI81 90Vr 810¢
810Z1dVIS 91 §€  ¥e€€ €0 ¥T  ¥0 8T Il ¥S Ol S99 TT L TLE €6 T 6SE 08T 1€ 8k 91 ol0 It O10SNE680#90V 18I 90VI 810¢
8101dVNS €1 Lt I'vl ¥0 9T ¥0 9T Il LS Ol 0L tvT I8 ¥y €01 006 Ltb €8¢ 1€ 00S ST 06t 8LT AT0SNEI80#90V 8] 90Vr 810¢
8101dVIS €1 9% 6€ €0 IT €0 T 01 €S 0l L9 €T T8 € 801 988 tEr bOE [T LSS 6T  O0pS 08T VZOSINE980#90VI81 90Vr 810¢
8101dVIS 61 99 T8 ¥0 0€ t0 €5 €1 0L €1 €8 0f b0l €bS pEl 0l €85 Otp 9 IEL 0f 0T ¥IE €10SNESB0#90VIST 90Vr 810¢
L661 SYNG ¥o 9T §O TE T LS Tl TS vT 9L 066 66 9L vv9 ILb LL 9T €5 S99 It vee 02av90vIL6 90V L661
2002 SYNA 90 €v L0 §§  TT ST 1T 091 §9 017 TTI 9TE 98T SI¥T O¥81 €IT  86L 09 0S8 Sk vI1 A10SINES0VIZ0 SOVI 2002
6107 1dVNS  9€ €8 0S8 0£91 96S 09 L8T  £9€ A10SIWETLOFEOVIG] €0VT 610T
6107 1dV¥S  0°€  t0I 9IS ors 658 88  S6  I€C S10SNETLO#E0V 6] €0VI 610T
610 1dV¥S L1 L 00l 006 0TLl 91 UV L8T O10SE90#E0V 6] €0VT 6102
610 1dVNS 1T S8  S'8S 0s8 0I€T €1 1§ 9T VI0SINEFI0#E0VI6] €0VT 610
610 1dVES L1 L9 TLI or6 0€T1 T T8E YOS V10SINEZI0#E0VI6] £0VI 610
610 1dV¥S  0€ TPl 08I 098 SOl 91 L6 18T O10SWEYSO#E0V L6 €0VI 610
610 1dVNS 6T 86  TLL 09§ 658 € w6l TST O10SNETSO#E0VI6T €0VI 610
007 13d0S '€ SLT 891 ¥0 LT ¥O LT 60 St L0 S 61 €9 e 8€1 €SI LL6 98 9Tl 88y ST 9s9 ST 11T T-arOSINEEOVITO €0VT 00T
2002 SYNA ¥0  0€ S0 6T OT IS L0 Lt TT L9 8vb GEl £8Y1 6L6 01Tl SEI ¥ LT €98  OLI 1z I-8H0SINEE0VIZ0 €0VI 200C
L661 SYNA €0 61 €0 ¥T 60 IS 01 TL IT €L 6ve ¥8 60L ISE 06 bS 1 ¥T  OLb LI 98¢ 61aVEOVILG €OVI L661
810Z1dVNS 1 1S I8¢ €0 TT 0 9T Il §S Il TL €T ¥8 S8 §%6 0Ty 6Te LT 9T 01  0SL  S6T V 10SINESE0#T0VI8 20VI 810T
8107 1dVNS tT €T LSI 01 0L T €8 8T T &1 1Yl 0€ S0l ¥pS €Tl 88y 188 0L 1€l 8SS 8T ObE  9€l O10SWEE0#Z0VISI 20VI 810T
810Z1dVIS 60 61 0L €0 91 €0 TT 80 6€ 80 9v ST 8v TOT 8% TE TIT 8El 1T osge 11 0bT pEl A10SEPE0#ZOVISI 20VI 810¢
810Z1dVNS tT L1 €7 S0 '€ S0 € €1 L9 Il &L 1T TL TUE 9L 9vh OTp €0l 6 vy € 06T 0SI V10SINEFE0#T0VISI 20VI 810¢
8101dVNS 0T 1T §6Tl 90 0y 90 Ty 91 LL €1 ¥8 1T 89 06T 99 Sl 19€ 0IC IS 8tb 9T  0SE 60T €10SEEE0HZOVISI 20Vr 810¢
8101dVNS ST 0T 956 €1 €6 vI €11 0y Ll LT S6l L't 8E€l €£0L LS S06 OTEl S S61  pTs 1€ 08y €81 V10SINEEE04T0V IS8T 20Vr 810¢
8101dVNS 8T 9€ 9L L0 §F L0 TS 61 88 ¥I 66 9T 16 Thy €01 00l T8S OIS € 199 LT 0fF  SOE O10SEIZ0#Z0VIST 20Vr 810¢
8101dVNS TI 79 €6 ¥0 6T SO € €1 ¥9 €1 06 8T 00l 9SS TPl 0TI L'8Y 919 b SSET L1 065 98T S10SEIZ040VIST 20Vr 810¢
810ZLdVNS 1 T€ 98 ¥0 ¥T ¥0 It TI LS Il 69 0T 0L ¥0§ TL 606 S8€E bTE 1€ €65 9T 0SE  LET OTOSINE0Z0#Z0VIST 20VT 8102
810ZLdVNS 0T €€ €8 $0 ST SO TE €1 09 Il 9L 0T L IbE I'8 Y8 t'8E  99¢ s€ e 6T 0tp  8IT €10SWE0Z04Z0VI8] 20Vr 8107
810ZLdVIS 60 LT IS €0 &1 €0 9T 60 Lb 80 09 L1 LS 6ST 19 YOS 66T 862 8 6vE 1T 0EE  6TC V 10SINE0Z0#T0VI81 20Vr 810T
810Z1dVNS SO 61 €2 TO ST TO &1 L0 SE 90 0F €1 L€ 6SI 9€  SO0E LS 18] LU 6§T LI 0St 981 VI0SINE610#T0VI81 20VI 810C
810ZLdVIS L1 Tv ISt ¥0 8T SO € €1 69 €1 98 LT 16 665 ¥6 606 8 8Ly b 9EL €5 069  SIE O10SNES10#20VI8] 20VI 810¢
810ZLdVIS 1T TS 0€9 S0 ¥E 90 Ly 91 LL ¥ TOl 6T €11 €pS 9€l STl €T 05L L9 L9 8% 009 0ST V10SINE8104T0VI8] 20VI 810¢
8101dVIS 80 81 9 €0 €T ¥0 8T Il TS 60 ¥9 91 LS 6PT SS  TIE 16T 68C 9 TE L1 06T LT O10SWE9 10420V 18I 20Vr 810¢
8101dVIS 80 0T 85 €0 &I €0 ST Ol S 80 TS ST ¥S 0IC IS Loy 91T 0T [T o0ze 81 00v I€T V10SINE910420VI81 20Vr 810¢
00213408 ¥ 0§ 9T €0 0T ¥0 LT Il €9 T §8 0€ €6 68 T €0 €IS $T9 0L T 0f IS8 T TEE 80T VLOSINEZOVITO 20V $00¢
00713408 L1 L9 O0€ €0 0T ¥0 ¥T Il LS U1 ¥L ¥T I8 Ik U1l 0L6 8bS L8C 08 981 8T  L89 6  9EC LTC €90SNETOVIZO 20V $00¢
00713408 TT €01 9v €0 9T S0 9¢ ST T8 L1 §I I'v  Ibl vTL L8 LLST 908 €IL T8  9ST Iy 9El TI  60E ST €T0SNETOVII0 20V $00¢
00z18d0S L0 6T 61 €0 61 €0 €T 60 €S 01 T9 TT 69 806 IL 695 08T SI€ 8 1L 9T €S 9T 8IS 06C ASOSINEZOVIT0 20T 5002
2002 SYNA €0 61 €0 ST 01 §S Ol 69 ST €L 08 66 888 96 0T 8 w8 LT 9 I vz H90SNETOVITO 20V 700T
1007 SYN €0 1T €0 8T T 99 €1 06 € 00l 995 L€l 0911 S¥9 S09 T6 T TE  0l6 LI 40 VSOWEZOVI10 20V 1002
1007 SYNA €0 TT Y0 6T TI 89 €1 €6 € 10l TSS €€ 0TI ¥19 9IS ¥6 69T 1€ 0Spl 0l L62 VEOWNEZOVII0 20V 1002
1007 SYNA ¥0 6T YO &€ 91 I'6 &1  ¥TL 9v 9€l 89L L8 08I SL8 LO8 S8  9€T Tr  OLYI ¥l 092 OTONETOVI10 20VI 100¢
6661 SYNA ¥o ¥T vO 8T 01 IS 01 19 tT €L 9T €Tl 0Ll I'SL veE 861 189 LT 985 901 681 £2aVI0VI66 10V1 6661
6661 SUNA €0 TT ¥0 TE T 69 ¥l T6 € KOl 9bS €I 091 989 pIT T6  69€ SE  00El 8I s6t 81AVI0VI66 10V1 6661
6661 SUNA ¥o 0€ SO &€ vl 89 €1 §L 8T 6L €Lf 68 TE TOy LT Th LTC 8E IS 8T 8ee £1aVI0VI66 10V1 6661
6661 SUN 80 ¥S 60 TL 9T 1T_TT €Pl 9v Ol 6SL L8I OLEI 0901 ST SL 65 901 €IS T v8z T1avIovIes 10V 6661

aweuialold 0 UL 9d "1 94X WL 1 ©oH k@ 4L PO g Ws PN i 9D €1 ed AN 1Z X IS 4@ 1D A a1 a1dureg unowEag  1eax

(wdd)
BOIE Y[ AU} UI S)UNOWESS WOIJ SOOI JUSWASE] JO SUOISOdWO0 [BIUWS[S IOUI]A T 9[qeL,

— 109 —



f the Geological Survey of Japan, vol. 73 (3), 2022

mn o,

Bullet

00T 1ddOS 88 §9C 6LI 90 184 90 S'e 1 Sy L0 6'¢ €1 I'v €ce €I Tevl TS0l €sy 81 899  9¢ 069  0LT 0 81 TILOAVLIVISO LIVI 00T
§00T LAdOS  §'1 S6 0y ¥'0 N4 ¥'0 [43 €1 69 €1 S'6 143 't 1s9  S91 Twpl 6'LL OLL 0TI L9T  9€ 808 91 SSE 90¢ [HL0AVLIVISO LIVI $00T
§00T 1ddOS  §'1 s e 0 ST 0 0¢ €1 99 €1 '8 0¢ 66 0’1 0TI Teol S6vy Sey 08 SLt  S¢ 06L 1€ LIT 08T 7qs0avLIVISO LIVI 00T
S00T LAdOS  ¥'1 09 ¥'T €0 1'c ¥'0 8T 'l 6'S 'l 8L 8T 7’6 L8y €Tl T'LOl 8TS 095 €8 0cc  6C L8L ¥ 9¢9  ¥6T 1950AVLIVISO LIVI $00T
0661 SYNA D10AVLIVI06 LIVI 0661
6861 SAYNA S68 10AVvIIvIes 91VI 6861
8661 SUNA [y 1 [y 91 90 9¢ Lo 124 81 LS 0sc 09 0SS 0€C 196 T ¥81 91 09¢ 69 19 10VO61AVSIVI8e STVI 8661
8661 SUNA L0 8¢ 90 'y €1 6'S 0l 6'S 8l 09 0€e 68 09 079 Iy Ll 0lc €L 6SL Lt (43 [0VOE1IAVSIVI86 SIVI 8661
8661 SYNA €0 0C €0 9T 60 s 01 9 €T 6L 0cyr L0l 016 08y TSL S€ LLT 6T LIS Sy Sic 10VOTIAVSIVI86 STVI 8661
8661 SUNA 90 4% 90 'y vl L9 't 19 61 o9 06T 99 01y 0y 6l TT LTl vl Sev ve Lyl 10VO01AVvsIVI8e SIVI 8661
6861 SYNA 908 g-90avyIvies PIVI 6861
00T SYNA €0 [ €0 LT 't 9 't L8 e 901 08s S¥l  ¥STI v'T9 ¢<oF T8 L0t 1€ 98 L€ 881 dTOSINETVITO €IVI 200T
6107 LdVIS €T [ 4 [Uig 68C 11 T 0Ll DI0SINESOI#TIVI6] TVl 610T
610C LdVIS T'¥ 6L L'L 0s 999 11 e 16 VIOSINGSOT#CIVI6L TIVI 610T
610T LAVIS 9% 6L 0Ce oy 98¢ 6¢ €1 01T DI0SINFEOTHTIVI6T CTIVI 610C
610 LdVIS LT (24 (9 06¢ SI0l  +¢C 99 S9C DI0OSINGIT0I#CIVI6]L TIVI 610T
610T LdVIS 8% L €01 00$ (2 VA4 61y 09T dT0SINGT0T#CIVI6L CTIvr 610T
610T LAVIS  t'v s 601 00t Sovl €€ 69¢ 91T VIOSINET0T#TIVI6] TIVI 610T
00T SYNA 0 L1 €0 1c 80 Sy Lo s 0C Iy 6L 89 L9S  8'SE 0SS 9F LIT  ¥C SIS 0¢ 091 VyOSIECIVITO CIVI 200T
00T SYNA €0 €T 0 8T 't o9 't '8 e 6 ¥8y CTTI  6¥0l1 €8S 8¥6 16 0lc €€ oL L1 LTy VEOSINETIVITO CTIVI 00T
6861 SYNA $86 V-L0AVTIVI6S TIVI 6861
$00T L3dOS VIOSINETIVITO TTVI 00T
100T SYNA ¥'0 6C S0 8¢ 91 06 8’1 91l It 6’11 LSS 811 088 €Iy Tre ¢S €8¢ Ty 6LS  9¢ 993 VZONEIIVIT0 L1VI 100T
100T SYNA 0 6T S0 oY L'l L6 0C el 6 9vl  6CL 191 06IT LT9 8LE €L L8y 0S 78 8¢ 0¢e VIONEITVIT0 1TVI 100T
00T SYNA ¥'0 9T 0 e V'l 6L 'l 7ol 6t 6’11 T¢9 191 18T L69 Tl6 SL e 9¢ 0L8 LT we d20SING0TVITO 01Vl 200T
000T SYNA €0 1c 14 LT 't S 01 oL €T 69 £€se To L'LL ¥6E 8Sv IS SLT ST 9LS S 96T 1Pavorvroo 01V 000T
000T SYNA €0 1'c 0 6T Tl 9 €1 €6 [ 86 9'ls  8€l 08I T09 8% 96 10T 6T €€8  6¢ 00€ LEAVOIVI00 01VI 000
000T SYNA 0 81 €0 8T 't L9 'l 0l 8¢ el €69 L'LL 07191 L'L8 OIL ¥#IT 19T 9¢ LS9 9§ €1C PEAVOIVI00 01Vl 000T
000T SYNA [y 6’1 €0 6T cl 0L 'l eI Iy €€l 108 T'IT 0¢6l 0°SOL ¥0S €6 (AN 1) 8 ol 69T £EAVOIVI00 01V 000T
6661 SYNA €0 9T 70 [43 Tl 69 'l 001 Tt 0¢€l  TSL Te6l 0891 +08 0¥9 101 SIE €€ w6 9 Ire L1AVOIVI66 0LVl 6661
6661 SYNA €0 L'l €0 ST [ 149 't L'L 0¢ ' g6y  8CI OCIT TLS 90T 65 6LC 8T 19¢ 8T 6T 11avoIrvee6 01V 6661
6861 SYNA 8¢ H-v0aAV0IVI68 01Vl 6861
000T SYNA [y 1 o 91 90 e 90 e €1 e 9¢l 6T vic 8Tl oel Tl 99 L1 Lig oy €81 694dD60VI00 60V 000T
000T SYNA 90 4 80 9¢ 0T 96 9l 60l I'¢ 7’6 Ley 1Tl SL9 8L S6¢  LE 61T €6 085 8% 60T 85AV60VI00 60V[ 000
000T SYNA 91 Lot L1 6Tl tvY 0T v'e 01 6'¢ L8l 886 €T 0€8 09v1 TS 8P 8LT  LST  ¥vL  ¥E (443 TPsaveovroo 60V 000C
000T SYNA [y 81 €0 e 60 oY 80 s 61 9Y el  <sv Toe 691 ILT 81 06 €T SLy - 9¢ 0T 1-¥Saveovroo 60V 000T
6661 SYNA o0 91l €0 'C 60 9y 60 Ls 1'c 9 80¢ 9L Ts9  gee  16S  8E 9Ll It w9s  or 781 T-$€ave0vIeo 60V 6661
6661 SYNA €0 1c 0 8T 01 0S 60 6 (x4 6 Loe 9L 819 9L 0Ts S€ 91 9¢ 065 It 0T 1-SEAV60VI66 60V 6661
6661 SYNA [y ¥l €0 1'c 60 LS Cl 88 9¢ €I §T9 S91 0¢Sl 6L8 8¥8  9F Svl - 0€ 898 ¢ YL £rEAV60VI66 60V 6661
6661 SYNA ¥'0 ST 0 e [t oL 'l ol ov 9Cl  1'69 081 0491 L9 8l6 ¥S vLL 8% 09L 8¢ 6¢€1 TreaveovIeo 60V 6661
6661 SYNA o 91 €0 ST 01 L's 1 98 e 901 ¥8S €SI OSyl TS8 OIIl 8F 891 8¢ 159 ¢ 96 1-vEAV60VI66 60V 6661
8661 SUNA [y Sl €0 0T L0 'y 80 9 0T 8¢ 08T 99 o6y 09T €Sy 0¢ 90T Tt 69r 9 81¢ 2-0Taveovirso 60V 8661
8661 SYNA €0 8’1 €0 e 80 Ly 60 (Y ST L9 0ce  S'L 0LS 09¢ 89¢ € 8€C  P¢ Izcs T8 8T¢ 1-0