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Methods.  
Data Compilation of Glacial Deposits and Ages (Devonian-Triassic). We began with 
the Hambrey and Harland (1) compilation of glacial units reported from the late 
Paleozoic ice age (LPIA) interval. This compilation lists what at the time of publication 
(1981) were all known glacial units globally, and are the data that Frakes (2) used to plot 
the age-frequency histogram for the LPIA, which has been widely reproduced (3). In the 
data compilation, we follow the convention of these earlier compilations in listing glacial 
deposits per basin, so we do not report multiple deposits of the same age from the same 
basin. The justification for this is that the compilation becomes more qualitative if we 
assign more than one deposit for a given time in a given basin. Note, however, that many 
of the units previously reported in Hambrey and Harland (1) had only tenuous age dates, 
with many commonly restricted to period-level resolution (e.g. “Permian”) or even lower 
resolution (e.g. “Permo-Carboniferous”). We updated these units with the most recent age 
dates (paleontologically or geochronological constrained) and provide references for 
these new age dates (Supplementary Table 1). In nearly all cases, these new age dates 
achieve stage-level resolution. Moreover, we searched the literature (using GeoRef) for 
all glacial units reported from Devonian through Triassic time globally, and found many 
additional units that have been documented since the publication of Hambrey and 
Harland (1), and report the most recent age dates (to stage resolution where possible) for 
all units (Supplementary Table 1) For the age-frequency plot (Figure 1), we show age 
resolution to stage level, because most units are dated with relative-age dating techniques, 
and have stage-level age designations. International stages of the Pennsylvanian and 
Permian are typically <10 My duration, and most (>60%) are <5 My duration, so we 
consider stage-level resolution most scientifically defensible and reproducible given that 
resolution on radiometric dates for this interval published prior to a few years ago 
commonly reported errors of 1-5 My. Some stages of the Mississippian and Devonian 
exceed 10 My duration; accordingly, for these stages we attempt to show sub-stage 
divisions (informally: early, middle, late), as these are commonly expressed in the 
literature even given relative-age dating techniques. To construct the plot (Fig. 1), we 
assigned one unit to a glacial deposit that represents a given stage in a given basin. 
Rarely, especially for deposits from Antarctica, no stage-level dating exists, and the age 
is constrained only to “Permo-Carboniferous.” In these cases, we assigned 0.25 units per 
stage, as a means to illustrate the uncertainty in the age designation. 

This new compilation includes primary data mined from 77 papers published 
since the much-reproduced histogram of Frakes (2), and from an additional 40 papers 
published since the compilation presented by Fielding et al. (3). This new compilation 
indicates highs and lows in the (frequency of) glacial deposits, but does not support the 
existence of nonglacial intervals (at the dating resolution currently available). The newest 
age data from Metcalfe et al. (4) explicitly calls into question the Fielding et al. (3, 5) 
dates on glacial intervals. For these reasons, we began with a re-assessment of the record 
of glaciation during the LPIA, drawing upon the primary literature. At stage-level 
resolution, the hypothesis (3, 5) that the LPIA consists of a series of discrete glacial 
episodes separated by non-glacial intervals is not supported. Furthermore, deposits were 
not coded as recording “alpine” or “continental” glaciation, as this designation is nearly 
always an interpretation, and thus would compound potential error. 

References for glacial units data sources are 1-85. 
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Data Compilation of Volcanic Unit Ages (Devonian-Triassic). We compiled data on 
radiometrically dated volcanic rocks (lava and pyroclastic units) of felsic to intermediate 
composition (rhyolite, dacite, andesite, and trachyte). Units described as ash, tephra, 
tonstein, bentonite, ignimbrite, and tuff were all coded as “pyroclastic,” and any unit 
identified as an ignimbrite was coded as such. We focused on felsic to intermediate 
compositions because these types of eruptions are most energetic, and thus most capable 
of injecting aerosols into the stratosphere. We selected the base Devonian (~420 Ma) and 
end Triassic (~200 Ma) as the bounds of the volcanic units data compilation in order to 
fully envelope the icehouse interval of the LPIA with greenhouse intervals and avoid any 
“edge” effects in the dataset. This data compilation was intended to assess whether the 
felsic-intermediate volcanism of the LPIA exceeded baseline felsic-intermediate 
volcanism of the greenhouse intervals bounding it. 
 We searched the literature for data on volcanic units of Triassic through Devonian 
age using GeoRef, the most comprehensive geoscience database available, cataloguing 
>140 journals, in addition to theses, dissertations, conference proceedings, maps, 
geological survey publications, etc. Search terms included the geologic period (Devonian, 
Mississippian, Pennsylvanian, Carboniferous, Permian, Triassic), + volc* OR tuff + 
zircon, and also searched using geographic designators (country names). We included 
material published in all languages (most are in English, but many appear in Chinese, 
German, and Spanish, as well as other languages). Most sources were published within 
the last <<20 years, owing to the recent escalation in availability of high-precision 
radiometric dating capabilities, and most are based on the U-Pb system using zircons. All 
metadata regarding dating techniques are included in our compilation. Only dates with 
associated errors were included; 99% of dates included have associated errors <<10 My, 
and 91% have associated errors <<5 My. Latitude and longitude data were assigned to 
each date according to information provided in the original source, and to within <1o 
(commonly 0.1o resolution where possible), to enable paleolocation reconstructions, using 
the open-source software GPlates (86). 
 Some units have been re-dated in the literature. For those, if we could be certain 
that it was the same unit (same bed), we used the newest (most accurate) date, and 
disregarded older dates reported. For example, several of the dates on tuffs from glacial 
basins of South America (especially in the Paraná Basin) previously reported in de Matos 
(87), Guerra Sommer (87-90), Mori (91), and Cagliari et al. (92) were re-dated and 
reported in Griffis et al. (93). Similar issues arose from basins of eastern Australia. 
Metcalfe et al. (4) noted that many of the dates previously reported for volcanics of 
eastern Australia used a heterogeneous standard (SL-13), such that the resultant dates are 
imprecise. Metcalfe et al.  (4) re-dated 8 units that had been previously reported (94) 
using SHRIMP on the SL13 standard, thus, we used only the more recent dates (4). 
Additionally, dates from Australia (95) are corrected for the new (TEMORA 1) standard 
for U-Pb SHRIMP dating (96), and ages previously reported on duplicate units were 
deleted. Similarly, owing to the interest in the Permo-Triassic boundary and extinction, 
sections containing the P-T boundary have garnered a disproportionately large amount of 
attention with regard to age dates. This is particularly true for South Africa and China. 
Dates on ashes from the Karoo Supergroup (Karoo Basin and sub-basins therein) appear 
in multiple publications (97-101), but many problems occur with out-of-sequence age 
dates (101) (complicated by e.g. zircon recycling). We chose to use only the ID-TIMS 
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ages from the Central Basin (100) as these have minimal errors and fall in sequence. 
Dates on ashes from the P-T boundary sections in China (102-104) include repeat dates 
on the same beds, especially for the Meishan section. For individual beds that have been 
multiply dated, only the most recent date is used. 
  
References for volcanic units data sources are 86-472. 
 
Estimating the Intensity of Past Volcanism Relative to the Present Day. The intensity 
of past volcanism (Ipast) relative to the present day (Ipresent) as a function of time, t, was 
estimated from this formula: 

          (1) 
 
where Npast is the frequency (or number in a defined time window) of past volcanic events 
and   is the frequency of volcanic events that would be expected to occur over the 
recent past if sampled like a compilation of volcanic events in the deep past.  can be 
defined more explicitly in terms of the size-frequency distribution of recent events and 
the properties of the deep past compilation, such that:  
 

  (2) 
 
 
fbib is the fraction of the Earth’s surface that the database samples at a characteristic scale,

, equal to the typical scale at which volcanic material is dispersed and can be 
recognized in the sedimentary record, and  is the length of the recent past record used 
to estimate  . The probability distribution in this context is the number of 
events within an infinitesimal magnitude range dM in the recent past record. In practice, 
magnitude is typically reported at a resolution of 0.1 units.  
 Equations 1 and 2 were then evaluated on the assumption that the relative activity 
of silicic explosive volcanism can be inferred from the relative activity of ignimbrite-
producing eruptions. The data for dM and the parameter  were derived from the 
Quaternary record (0-2.5 Ma) of silicic volcanic events of M³6.5 (that is, presumptive 
ignimbrite-producing events (473)), as recorded in the LaMEVE  database (474, 475). 
Two different models for   were considered. In one model (EVE),  is simply 
the total number of events at a given eruptive magnitude. In the other model (MAX), 

 is calculated from the maximum magnitude of eruption of individual volcanoes, 
on the principle that multiple events at the same volcano in our compilation usually 
would not be chronostratigraphically resolved on a 2.5 Myr timescale.  
 The bibliographic sampling function  fbib [Xdispersion, t] was evaluated by dividing the 
Earth into uniform longitude-latitude bins at resolutions of 0.1°, 0.2°, 0.5°, 1°, 2°, 4°, 10°, 
30°, and 45°, determining whether those bins overlapped with the paleo-locations of all 
points in the volcanic database at time t as determined using the GPlates web service and 
the reconstruction of Matthews (476), and then evaluating the fraction of the Earth 
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covered by the sampled bins (Supplementary Figure 1a). In some cases, the paleo-
locations of volcanic deposits in the database could not be reconstructed (Supplementary 
Figure 1b). This analysis suggests that sampling is relatively constant with scale over 
time and that the inability to reconstruct paleo-locations is relatively unimportant. 

The bibliographic sampling function relies on the assumption that the literature 
search is a complete accounting of volcanic deposits over the period studied in all areas 
where volcanic deposits have been reported and dated according to the filters used in the 
database. On one hand, the sampling is wider than this, because areas that may have 
never had volcanic activity during the period studied are also sampled. On the other hand, 
the sampling is narrower than this, because some areas may have been non-depositional 
during some time intervals, have not been investigated, or were not investigated 
according to the filters used in the database.  

Two models were used to estimate Xdispersion for ignimbrites as a function of 
magnitude. In both cases, the deposits are modeled as circular in shape as the least biased 
assumption. (Some deposits may be more extensive in one direction than another (477)). 
In the first model (EMP), ignimbrite dispersion radius is assumed to be 0 km at M6.5, be 
35 km for M7.0 (the radius of deposition for the 1815 Tambora eruption (477)), be 120 
km for M8.0 (the radius of deposition for the 1 Ma Kidnappers ignimbrite of the Taupo 
Volcanic Zone), and be 85 km for the M8.8 74 ka Younger Toba (477). In the SAT 
model, radius of deposition saturates at 85 km at M³8.0, on the principle that ignimbrites
as dispersed as the Kidnappers are relatively rare, even in similar geological settings. For 
instance, the dispersion radius of the M8.2 25 ka Taupo eruption was only 85 km. 
Finally, Xdispersion was estimated by interpolating these functions with M, multiplying by 2, 
and dividing by one equatorial degree (111 km).      

The parameter fland was approximated as a constant 0.29 and is used on the 
principle that the volcanic database primarily samples continental crustal areas, because 
most oceanic crust older than 200 Ma has been subducted. 

The underreporting of eruptions in the recent past, especially at smaller 
magnitudes in LaMEVE (475), and reduced preservation in our deep past compilation 
underlines the appropriateness of the MAX and SAT models and/or will shift the starting 
magnitude of integration in Equation 2 toward higher magnitude, making  calculated 
with MAX and EMP an upper estimate under most circumstances. 

Estimating Radiative Forcing. The radiative forcing of sulfate aerosols was estimated 
estimated to be: 

3) 

The parameter SAODquat, volc is mean stratospheric aerosol optical depth (SAOD) due to 
explosive volcanism during the Quaternary, which was estimated  from the database of 
Toohey and Sigl (478) for the period 500 BCE-1900 CE (0.010), with the contribution of 
eruptions by the Icelandic volcano, Laki, over that period removed in proportion to its 
estimated S emission (~2.5% of all volcanic S emission from 500 BCE-1900 CE). Laki is 
an unusual basaltic system whose interactions with glaciers may enable it to generate  
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significant stratospheric S injection, but the height of its eruptive plumes and their 
climate impact remain controversial (479-484). Moreover, such systems would be 
excluded from our survey. 

The parameter SAODquat, bkgrnd accounts for “background” S transport to the 
stratosphere from the troposphere from sources other than large volcanic eruptions, such 
as effusive volcanism, biological activity etc. We assume it to be equal to 0.004. The 
parameter  , the radiative forcing per unit change in SAOD, is estimated to be -23.7 
W m-2, which is based on modeling the atmospheric response to satellite estimates of 
volcanic S emissions between 1979-2015 with a latest generation, stratosphere-resolving 
climate model (485). 

The parameter S0 is the solar constant, which is assumed to vary with time in line 
with the equation of Gough (486) assuming a solar age of 4.49 Ga (487). It is assumed 
to have a present day value of 1367 Wm-2. We neglect potential enhancement in 
stratospheric S injection because of a lower tropopause during colder climates (490) or 
the possibility that volcanic activity during the last 2400 years has been affected by 
glacial rebound, because these effects are most strongly concentrated within 3000 yrs of 
glacial termination (491, 492).  

The radiative forcing due to a change in CO2 is calculated from the third equation 
in Table 6.2 of the IPCC Third Assessment Report (after WMO 493). This expression is 
based on global average meteorological data in present day climate and thus is somewhat 
uncertain for application to deep time on account of variability in atmospheric thermal 
structure and clouds. However, it is in good agreement with line-by-line calculations to at 
least 50000 ppmv of CO2 (494). 

The radiative forcing due to the combined effect of CO2 and sulfate is calculated 
by interpolating the radiative forcing due to sulfate at 0.5 Ma resolution, doing likewise 
with the most recent (495) pCO2 reconstruction, and calculating the CO2 value such that a 
change in pCO2 from this (495) value to the new value would result in the same radiative 
forcing as the sulfate radiative forcing.   
References for estimating the intensity of past volcanism are predominantly 474-495. 

Data Availability 
Primary data used for this manuscript can be found in Supplementary Tables S1 and S2, 
with primary sources cited therein, and provided in the references in the Supplementary 
Information. 
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Figure S1. 
Approximate sampling by the literature search: (a) Fraction of the Earth’s land area 
sampled (%) as a function of time and scale of sampling; (B) Fraction of points that can 
be assigned to a paleo-location at the specified time using the paleogeographic 
reconstruction employed by this study. 
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Table S1. Compilation of Glacial Deposits (Devonian-Triassic). 

Data table for all glacial units and associated ages for Devonian-Triassic (available in 
supplementary materials). 

Table S2. Compilation of Volcanic Units (Devonian-Triassic). 

Data table for all volcanic units ages for Devonian-Triassic (available in supplementary 
materials). 
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Supplementary Data Table S1: Glacial Deposits (Devonian-Triassic)

Unit Location Basin Plate *Stages w/ Glacial Deposits SI Reference Citation #
Agoula/N'Khom Gabon Gabon Interior Africa Bas, Mos, Kas, Gzh, Ass, Sak 1, 6
Lukuga Gp (Lower Subgp) Congo (Zaire) Congo Africa Ass, Sak 1, 7
Lutoe Series Angola Baixa do Cassanje Africa [Bas, Mos, Kas, Gzh, Ass, Sak, Art, Kun] 1
Serie Tilitica/Kondo Pools Fm Mozambique/ZimbabweCabora Bassa/Mana Pools Africa Mos, Kas, Gzh, Ass 1, 8
Dwyka Series Zimbabwe-Zambia Zambezi Africa Mos, Kas, Gzh, Ass 1, 26
Dwyka Gp Zimbabwe Tuli Africa Mos, Kas, Gzh, Ass, Sak 1
Dwyka Gp Namibia-Botswana South Kalahari Africa Mos, Kas, Gzh, Ass, Sak 1, 6, 10, 11
Dwyka Gp Namibia Karasburg Africa Mos, Kas, Gzh, Ass, Sak 1, 10, 11
Dwyka Gp South Africa Main Karoo Africa Mos, Kas, Gzh, Ass, Sak 1, 10, 11
Siankondobo Sandstone Fm Zambia Lukusashi Africa Gzh, Ass, Sak 12
Mukumba Siltstone Zambia Luangwa Africa Bas, Mos, Kas, Gzh, Ass, Sak 6
Sakoa Gp Madagascar Morondava Africa Mos, Kas, Gzh, Ass 1, 13
Teragh Sandstone Fm Niger Iullumeden Africa E Vis 1, 14
Songea Gp / Idusi Fm / Lisimba MbrTanzania Ruhuhu Africa Mos, Kas, Gzh, Ass 15, 16
Unnamed tillites Niger Africa L Fam, E Tou 14
Mambere Fm Central African Rep. Congo? Africa L Fam, E Tou 17, 18
Edaga Arbi Glacials/Upper Enticho SsEthiopia Northern Ethiopian/Ogaden Africa Mos, Kas, Gzh, Ass, Sak 19
Northern Wadi Malik Fm SW Egypt Gilf Kebir-Abu Ras area Africa Mos, Kas, Gzh 20, 21, 22
Unnamed glacial strata (=Northern Wadi Malik)Sudan Africa Mos, Kas, Gzh 22, 23
Songea Gp/ Idusi Fm Tanzania Ruhuhu Africa Mos, Kas, Gzh, Ass 15
Akbarah / Kunlun Fm Yemen South Arabian Peninsula Africa Mos, Kas, Gzh, Ass 23, 24
Al Khlata Fm Oman South Oman Salt B. (East Arabian Penin.) Africa Mos, Kas, Gzh, Ass 23, 24
Juwayl Mbr/Wajid Fm; Unayzah B, C FmSaudi Arabia Central Arabian Peninsula Africa Ser, Bas, Mos, Kas, Gzh, Ass, Sak 25
Tahara Fm Libya Ghadames Africa L Fam 26
Witteburg Fm/Perdepoort Mbr South Africa Karoo Africa L Fam 26
Beacon Supergp Antarctica Heimefrontfjella Antarctica [Bas, Mos, Kas, Gzh, Ass, Sak, Art, Kun] 1
Gale Mudstone Antarctica Transantarctic Mtns Antarctica [Ass, Sak, Art, Kun] 1, 27
Pagoda/Scott Glacier/Buckeye FmsAntarctica Central Transantarc. Mtns Antarctica Ass, Sak 1, 27
Darwin Tillite Antarctica Darwin Mtns Antarctica Ass, Sak 27
Metschel Tillite Antarctica South Victoria Land Antarctica Ass, Sak 1, 27
Permian tillites/Lanterman Fm Antarctica North Victoria Land Antarctica Ass. 1, 29
Whiteout Conglomerate Ant- Ellsworth Mtns Ellsworth Mountains Antarctica [Bas, Mos, Kas, Gzh, Ass, Sak, Art, Kun] 1, 30
Tobra Fm Pakistan Salt Range Asia Kas, Gzh, Ass 1, 31, 32
Thini Chu Gp - Bangba Fm Nepal Lesser Himalaya Asia (India) Bas, Mos 1, 49
Golabgarh Boulder Fm Nepal Lesser Himalaya Asia (India) Ass, Sak 1, 34
Agglomeratic Slate Nepal Lesser Himalaya-Darjeeling Asia (India) Ass 1, 35, 32
Garu Fm Nepal E. Himalaya Gondwana Belt Asia (India) Sak, Art 1, 44
Rangit Pebble Slate Kashmir Intra-Gondwanan Basins Asia (India) Ass 1, 36
Ganmachidam Diamictite Kashmir-Tibet Intra-Gondwanan Basins Asia (India) [Bas, Mos, Kas, Gzh, Ass, Sak, Art, Kun] 47, 13
Talchir Boulder Beds India Peninsular India Asia (India) Ass, Sak 1, 5
Singa Formation/Ular Mbr Malaysia Yunnan-Malaya Orogenic Belt Asia Ser, Bas, Mos, Kas, Gzh, Ass, Sak 1, 39, 40
Kaeng Krachan/Phuket Gp/Ko Sire/Ko He FmThailand Sibumasu Asia Ass, Sak 1, 40, 41



Zhanjin Fm Tibet Tethys Himalayan Zone Asia Bas, Mos, Kas, Gzh, Ass, Sak 42, 43
Rakyang Fm Tibet Tethys Himalayan Zone Asia Vis, Ser 36
Pondo Gp Tibet Lhasa Block Asia [Bas, Mos, Kas, Gzh] Ass, Sak 44
Kongshuhe/Zizhi (Bangdu) Fm China/Myanmar Tengchong Block Asia Kas, Gzh, Ass, Sak 45
Cameng Fm Tibet Qiangtang Block Asia Gzh, Ass, Sak 44
Dingjiazhai Fm China Baoshan Block Asia Gzh, Ass, Sak 44
Jilong Fm/Zhadari Diamictite Tibet Yarlung-Zangbo Suture-High Himalayan Crystalline BeltAsia Gzh, Ass 36, 44
Bohorok Fm Sumatra northern Sumatra Asia [Bas, Mos, Kas, Gzh] Ass 13
Chepor Mbr Malaya NW Peninsula Asia L Vis 46, 47
[Keep Inlet Beds] / Kuriyippi Fm W. Australia Bonaparte Australia Ass 1, 49, 51
Grant Fm/Wye Worry Mbr W. Australia Canning Australia Ass, Sak 1, 66
Paterson Fm/Betty Fm W. Australia Canning Australia Gzh, Ass, Sak 1, 49
Lyons Fm W. Australian Carnarvon Australia Ass, Sak 1, 51
Nangetty Fm W. Australia Perth Australia Ser, Bas, Mos, Kas, Gzh, Ass, Sak 1, 52
[Stockton Gp] Shotts Fm W. Australia Collie Australia Gzh, Ass 1, 48, 49
Paterson Fm W. Australia Officer Australia Ass, Sak 1
Boorthanna Fm S. Australia Arckaringa Australia Ass, Sak 1, 49
Crown Point Fm S. Australia Pederka Australia [Bas, Mos, Kas, Gzh] Ass 1, 49
Unnamed diamictite S. Australia Polda Australia Sak 1
Cape Jervis Beds S. Australia Troubridge Australia Sak 1
[Joe Joe Gp]/Jericho Fm E. Australia Galilee Australia Ser, Bas, Mos 1, 53
[Joe Joe Gp]/Boonderoo Beds E. Australia Galilee Australia Sak 5
[Joe Joe Group]/Lake Galilee Ss E. Australia Galilee Australia Ser, Bas 5
Betts Creek Beds E. Australia Galilee Australia Wor 5
Reids Dome Beds E. Australia Galilee Australia Sak, Art 5
Ingelara/Peawaddy Fm E. Australia Bowen Australia Roa 1, 54
Youlambie Conglomerate E. Australia New England Fold Belt Australia Ass, Sak 5
Rocky Creek Cgl/Currabubula E. Australia New England Fold Belt Australia Ser, Bas, Mos 1, 5
Spion Kop Cgl E. Australia New England Fold Belt Australia Ser 1, 55
Johnsons Creek E. Australia New England Fold Belt Australia Ser 5
Seaham Fm E. Australia Cranky Corner/Gresford Block Australia Ser, Bas, Mos, Kas 1, 49
Beckers Fm E. Australia Cranky Corner/Gresford Block Australia Ass, Sak 5
Maitland Gp E. Australia Cranky Corner/Gresford Block Australia Roa 5
Youdale/Kullatine Fm E. Australia Northern Hastings Block Australia Ser 5
Unnamed diamictite E. Australia Sydney Australia Sak, Art 1, 5
Talaterang Group (Tallong/Burrawang/Yagers/Yadboro Cgls/Pigeon House Ck Sltst/ Badgerys Breccia E. Australia Sydney Australia Sak, Art 1, 5
Glen Davis/Newnes/Baal Bone FmE. Australia Sydney Australia Cap 5
Coleraine Fm/Bacchus Marsh/Wild Duck CreekE. Australia Murray Australia Sak 1, 72
Wynyard Tillite Tasmania Australia Gzh, Ass 1, 57
Itararé SubGp Brazil Paraná South America Bas, Mos, Kas, Gzh 1, 58, 59, 60
San Gregorio/Cerro Pelado Fm Uruguay Paraná South America Kas, Gzh, Ass 1, 11, 62
Santa Fe Gp/Brocotó/Brejo de Arroz/Floresta FmsBrazil Sanfranciscana South America Bas, Mos, Kas, Gzh 60, 63
Mulungu Mbr/Batinga Fm Brazil Sergipe-Alagoas South America Bas, Mos, Kas, Gzh 1, 60, 63
Macharetí Gp Argentina-Bolivia Tarija-Chaco South America Bas, Mos, Kas 1, 64, 65
Mandiyuti Gp/San Telmo Fm Bolivia Tarija-Chaco South America Gzh, Ass 64, 65



Itacua Fm Bolivia Tarija-Chaco South America Tou, E-M Vis 64, 65
Charata Fm Argentina Chaco Parana South America [Bas, Mos, Kas, Gzh, Ass, Sak, Art, Kun] 1
Guandacol, Quebrada Larga (lwr) Argentina Paganzo South America Ser, Bas 1, 65, 67
Jejenes Fm Argentina Paganzo South America Ser, Bas 1, 68, 69
Bajo de Veliz Fm Argentina Paganzo South America Ass 1, 70, 71
Tupe Fm Argentina Paganzo South America Mos 66
Jaguel/Cortaderas/Malimán Fm Argentina Rio Blanco South America M Vis 1, 66
Rio del Peñon (lower) Argentina Rio Blanco South America Ser, Bas 66
Valle Chico Patagonia Tepuel-Genoa South America L Tou, E Vis 72
Pampa de Tepuel Patagonia Tepuel-Genoa South America L Vis 72
Pampa de Tepuel Patagonia Tepuel-Genoa South America Ser, Bas 72
Pampa de Tepuel Patagonia Tepuel-Genoa South America Mos 72
Pampa de Tepuel Patagonia Tepuel-Genoa South America Gzh, Ass 72
Mojón de Hierro Patagonia Tepuel-Genoa South America Sak 72
El Paso Fm Argentina Calingasta-Uspallata South America L Vis 1, 68
Hoyada Verde Argentina Callingasta-Uspallata South America Bas 1, 66
El Imperial Argentina San Rafael South America Bas 73
Sauce Grande Fm Argentina Sauce Grande South America Kas, Gzh, Ass, Sak 1, 74, 75
Tepuel Gp/Las Salinas Fm Argentina Patagonian South America Ser, Bas, Mos 1, 76
Cumaná Fm Bolivia Titicaca South America L Fam 8, 26, 11
Saipuru Fm Bolivia Subandes South America L Fam 8, 26, 11
Ccatcca Fm Peru Urubamba area South America L Fam 8, 26, 11
Toregua Fm Bolivia Madre de Dios South America L Fam, E Tou 8, 26, 11
Jaragui Fm Brazil Solimoes South America L Fam 8, 26, 11
U. Curiri Brazil Amazonas South America L Fam 8, 11
Faro Fm Brazil Amazon South America M-L Vis 26, 79
U. Oriximina Fm Brazil Amazonas South America M Tou 26
Curuá Formation Brazil Amazon South America L Fam 1, 80
Jaraqui Mbr Brazil Solimoes South America L Fam 8, 26
Poti Fm Brazil Paranaíba South America M-L Vis 55, 79
Longa Fm Brazil Paranaíba South America M Tou 26
Cabecas Fm Brazil Paranaíba South America L Fam 1, 82, 83, 11
Jandiatuba Fm Brazil Solimoes South America M Tou 26
Cortaderas Fm Argentina Rio Blanco South America M-L Vis 26
Unnamed diamict dikes Argentina Falklands South America L Vis 26
Spechty Kopf Fm Eastern U.S. Appalachian North America L Fam 26
Cutler Fm Western U.S. Paradox North America Mos, Kas, Gzh, Ass, Sak 85

*Stages (including partial Stage) reported with glacial deposits. If age is resolved only to Period , then all Stages in that Period are listed (w/ brackets signaling lower resolution -- see Methods].
Stage Abbreviations
Abbreviation Stage Name
L Fam late Famennian
E Tou early Tournaisian
M Tou middle Tournaisian
L Tou late Tournaisian



E Vis early Visean
M Vis middle Visean
L Visean late Visean
Ser Serpukhovian
Bas Bashkirian
Mos Moscovian
Kas Kasimovian
Gzh Gzhelian
Ass Asselian
Sak Sakmarian
Art Artinskian
Kun Kungerian
Roa Roadian
Wor Wordian
Cap Capitanian



Supplementary Data Table 2: Volcanic Units (Devonian-Triassic)

Site No. Age / Ma Age Error /± Ma Age (Stage) Plate ID PaleoLat PaleoLong Modern LatitudeModern Long. Reference # Unit Name Sample Name *Composition Ignimbrite? Pyroclastic?
3 268.4 3.8 Wordian 701 -61 -34 -32.50 20.25 99 Waterford Formation OPA151 P
4 263.3 3.3 Capitanian 701 -59 -31 -32.50 20.25 99 Waterford Formation OPA160 P
5 261.241 0.32 Capitanian 701 -60 -24 -32.75 24.41 114 Koonap Formation Bruce-1 P
6 260.407 0.32 Capitanian 701 -60 -23 -32.75 24.41 114 Koonap Formation K220307-2 P
7 259.262 0.31 Capitanian 701 -60 -23 -32.75 24.41 114 Middleton Formation Tortoise P
8 259.433 0.31 Capitanian 701 -60 -23 -32.75 24.41 114 Middleton Formation K150307-2B P
9 259.58 0.39 Capitanian 701 -60 -23 -32.75 24.41 114 Middleton Formation K150307-2T P

10 256.247 0.32 Wuchiapingian 701 -60 -21 -32.62 25.27 114 Middleton Formation Bruintjieshoogte P
13 283.9 2.7 Artinskian 451 50 81 43.35 93.80 106 Unnamed volcanics Well Baocan 1 R
14 286.6 3.3 Artinskian 580 50 59 41.12 81.50 106 Unnamed volcanics YM5-8 R
15 271.7 2.2 Roadian 580 53 71 40.80 81.50 106 Unnamed volcanics MN1 R
16 282.9 2.5 Kungurian 580 51 63 41.28 82.17 106 Unnamed volcanics YM16 R
17 277.3 2.5 Kungurian 580 52 68 41.25 82.29 106 Unnamed volcanics NK1 R
18 290.9 4.1 Sakmarian 580 50 55 41.30 81.80 106 Unnamed volcanics YM30 R
19 340.3 3.4 Visean 451 36 45 43.60 91.80 107 Qijiaojing Bogda rhyolites R
20 400 5 Emsian 450 39 24 45.00 88.10 108 Unnamed tuff BJG10 P
21 315 4 Moscovian 450 39 33 45.00 88.10 108 Unnamed rhyolite BLG14 R
22 323 5 Bashkirian 450 36 33 45.00 88.10 108 Unnamed rhyolite BLG15 R
23 332 9 Visean 450 37 28 44.95 88.15 108 Unnamed rhyolite ZPG-3 R
24 295.9 1.4 Asselian 401 53 36 47.55 86.80 109 Unnamed rhyolite K5b R
25 306.9 2.2 Kasimovian 430 71 107 50.42 125.74 110 Honghutuhe Group HH32-82 R P
26 353.1 2 Tournaisian 430 68 52 49.48 125.05 110 Honghutuhe Group HH39-105 R P
27 353.8 2.4 Tournaisian 430 68 52 49.25 125.10 110 Honghutuhe Group HH41-108 R P
28 307.5 2.1 Moscovian 430 71 107 49.50 126.42 110 Honghutuhe Group HH6-15 R P
29 352.5 3 Tournaisian 430 68 51 49.48 125.10 110 Honghutuhe Group HH36-96 R P
30 294.2 2.8 Sakmarian 801 -46 134 -21.13 149.15 111 Dumbleton Ignimbrite CB45Z I P
32 304.7 3.2 Kasimovian 801 -44 129 -21.00 147.50 112 Locharwood Rhyolite 88502032 R
33 293.5 5.6 Sakmarian 801 -46 132 -20.55 147.20 112 Arundel Rhyolite 89503028 R
35 297.4 2.9 Asselian 801 -45 130 -21.00 147.35 112 Conway 89302132 D-A I P
36 309 3 Moscovian 801 -53 143 -32.80 151.33 113 Matthews Gap Dacitic Tuff MemberMGD-1 D P
37 256 4 Wuchiapingian 801 -68 145 -32.90 151.51 113 Awaba Tuff AT-1 P
38 371.2 6.1 Famennian 801 -18 -180 -23.05 147.25 114 Silver Hills Volcanics sample 1 R P
39 343.7 5.3 Visean 801 -39 133 -24.05 147.25 114 Silver Hills Volcanics sample 2 I P
40 349.2 7.1 Tournaisian 801 -37 143 -22.90 147.25 114 Silver Hills Volcanics sample 5 T
41 344.1 4.5 Visean 801 -38 134 -22.90 147.26 114 Silver Hills Volcanics sample 7 R
42 355.7 5.9 Tournaisian 801 -33 167 -23.50 147.51 114 Silver Hills Volcanics sample 10 R I P
43 365.3 4.6 Famennian 801 -24 171 -23.50 147.50 114 Silver Hills Volcanics sample 12 R
44 387 7 Givetian 801 -20 166 -20.95 147.05 114 St Anns Formation sample 13 I P
45 362.4 8 Famennian 801 -25 162 -20.92 147.15 114 St Anns Formation sample 14 I P
46 321.3 3.2 Bashkirian 801 -51 140 -30.09 150.37 115 Ermelo Pyroclastics Ermelo P
47 319.2 2.8 Bashkirian 801 -43 147 -30.59 150.35 115 Wanganui Andesite Wanganui A
48 317.8 2.8 Bashkirian 801 -45 146 -30.53 150.39 115 Eastons Arm Rhyolite Eastons Arm R
49 318 3.4 Bashkirian 801 -44 146 -30.19 150.29 115 Peri Rhyolite Peri R
50 322.3 3.2 Bashkirian 801 -42 148 -31.30 150.37 115 Unnamed Dacite Unnamed D
51 313.6 3.6 Moscovian 801 -49 144 -31.12 150.59 115 Figtree Creek unnamed ignimbrite Figtree Creek I P
52 306 4.2 Kasimovian 801 -52 140 -31.17 150.64 115 Piallaway Trig Ignimbrite Piallaway Trig I P
53 235 2 Carnian 390 51 39 56.50 62.55 116 Unnamed rhyolite 2926-3 R
54 270 3 Roadian 401 58 19 69.00 88.00 117 Maslov's Diatreme 19F-57 R-D
55 333.7 3.4 Visean 375 -1 -15 50.46 16.66 118 Paprotnia Beds bentonite layer P
56 288.36 0.35 Artinskian 302 34 28 53.88 56.53 119 Dal'ny Tulkas roaduct section DTR905 P
57 308.36 0.38 Moscovian 302 27 15 53.92 56.53 119 Usolka section 01DES-481 P
58 308.5 0.36 Moscovian 302 27 15 53.88 56.54 119 Dal'ny Tulkas quarry section 01DES-351 P
59 317.54 0.38 Bashkirian 390 22 13 56.42 61.81 119 Kljuch section Bed 32 P
60 304.39 0.36 Kasimovian 302 29 18 52.29 58.92 119 Verkjnyaya Kardailovka section 02VD-1 P
61 273.3 2.8 Kungurian 334 7 22 48.92 20.80 120 Roznava Formation 8-SM R I P
62 275.3 2.9 Kungurian 334 6 22 48.92 20.80 120 Roznava Formation 2-Sm R I P
63 272.4 7.3 Roadian 334 8 22 48.95 20.85 120 Petrova Hora Fromation A 
64 275.2 4 Kungurian 334 6 22 48.81 20.91 120 Petrova Hora Fromation 38/SM R-D
65 331 1 Visean 453 57 51 43.08 107.33 122 Khan-Bogd rhyolites KHB-1802 R
66 274.1 1.6 Kungurian 308 2 21 46.48 11.05 123 Ora Formation 26CM411 (1) R I P
67 274.2 2.9 Kungurian 308 2 21 46.54 11.16 123 Ora Formation 26CM405 (2) R I P
68 277 2 Kungurian 307 1 21 46.43 11.28 123 Ora Formation 26CM413 (3) R I P
69 274.6 2.1 Kungurian 308 2 21 46.54 11.18 123 Andriano Formation 26CM404 (4) R
70 276.9 2.3 Kungurian 307 1 21 46.49 11.29 123 Gries Formation 26CM412 (5) R I P
71 276.7 1.1 Kungurian 307 1 21 46.54 11.19 123 Nalles Formation 26CM407 (6) R I P
72 276.5 1.1 Kungurian 308 1 21 46.58 11.15 123 Gargazzone Formation 26CM403 (8) R-D I P
73 278.4 1.5 Kungurian 308 0 21 46.61 11.13 123 Monte Luco Formation 26CM012 (9) R-D
74 279.6 4.5 Kungurian 308 0 21 46.54 11.07 123 Monte Luco Formation 26CM410 (10) R-D I P
75 279.6 1.1 Kungurian 308 -1 21 46.54 11.08 123 Monte Luco Formation 26CM409 (11) R-D
76 284.9 1.6 Artinskian 308 -2 17 46.57 11.04 123 Basal Conglomerate 26CM293/2 (12) R I P
77 276.1 1.5 Kungurian 307 1 21 46.56 11.24 123 Subvolcanic Terlano Body 26CM408 (7) R-D
78 284.5 1.7 Artinskian 308 -2 17 46.57 11.08 123 Plazzoles Laccolite 26CM396/2 (15) R-D
79 274.5 3.7 Kungurian 308 1 21 46.59 11.10 123 Megafeldspar porphyritic dikes 26CM393/2 (18) R-D
80 281.5 0.7 Kungurian 308 -2 20 46.56 11.05 123 Rhyodacitic dikes 26CM502 (13) R-D
81 282.3 1.3 Kungurian 308 -2 19 46.58 11.06 123 Rhyodacitic dikes 26CM501 (14) R-D
82 278 5 Kungurian 375 13 14 50.71 12.83 124 Saxonian Rotliegend rhyolites 64 R
83 278 5 Kungurian 375 14 20 50.95 12.60 124 Saxonian Rotliegend rhyolites 4 R
84 364 2 Famennian 304 -12 -56 37.62 -8.13 125 unnamed volcanics R1 R-D
88 359 3 Famennian 304 -15 -57 37.65 -8.13 125 unnamed volcanics R14 R-D
89 359 1 Famennian 304 -15 -57 37.59 -8.13 125 unnamed volcanics C6 R-D
90 358 2 Tournaisian 304 -15 -56 37.68 -8.13 125 unnamed volcanics MD2-106 R-D
91 354 2 Tournaisian 304 -15 -54 37.62 -8.13 125 unnamed volcanics CP2-366 R-D
97 294.2 2.1 Sakmarian 302 12 11 50.10 19.60 126 Cracow igneous rocks Zalas R-D
99 343.4 1 Visean 315 -1 -43 55.97 -2.82 127 Garleton Hills Volcanic Formation ASW124 T-A P

100 335.2 0.8 Visean 315 -3 -32 55.84 -4.73 127 Clyde Plateau Volcanic Formation ASW131 T-A
101 334.7 1.7 Visean 315 -3 -30 55.72 -4.40 127 Clyde Plateau Volcanic Formation ASW142 T
103 276 1.2 Kungurian 308 1 21 46.68 11.25 128 Athesian Volcanic Group 13AM93 R-D I P
105 293.3 1.5 Sakmarian 308 -4 9 46.68 11.12 128 Athesian Volcanic Group 13CM300 I P
108 287.9 3.5 Artinskian 375 13 15 51.03 15.87 129 WielIławka Rhyolites 2 R
109 292.4 1.8 Sakmarian 375 11 11 51.06 15.86 129 Rózana Rhyolites 775 R
110 292.8 2.1 Sakmarian 375 11 11 50.94 16.11 129 Bolków Rhyolites 776 R
111 294.1 3.1 Sakmarian 375 11 9 51.03 15.88 129 SedzIzowa Rhyolites 891 R
112 298.5 3.3 Asselian 315 12 5 52.90 17.00 130 unnamed volcanics Pniewy-3 I P
113 294.6 2.3 Sakmarian 330 13 6 54.20 15.00 130 unnamed volcanics Wysoka Kamienska-2 P
114 293 2.3 Sakmarian 302 14 8 54.40 16.90 130 unnamed volcanics Daszewo-12 R
115 302.6 9.6 Gzhelian 330 10 -4 56.70 7.60 130 unnamed volcanics C-1 R
116 296 2 Asselian 315 10 3 53.00 9.80 130 unnamed volcanics Dageförde Z1a R
117 295.3 2.3 Asselian 330 12 4 54.71 11.98 130 unnamed volcanics Fehmarn Z1 R



118 289.8 2.6 Artinskian 315 13 9 54.90 11.60 130 unnamed volcanics Rodby-2 R-D
119 296 3 Asselian 315 11 7 52.00 17.00 130 unnamed volcanics Zdrój-1 D
120 293.8 2.7 Sakmarian 315 11 7 53.00 11.70 130 unnamed volcanics Salzwedel 2/64 R
121 299.7 5.3 Gzhelian 330 11 2 54.10 14.80 130 unnamed volcanics Penkun 1/71 D
122 301 3 Gzhelian 315 9 2 52.52 13.38 131 Landsberg Unit Spitzberg R
123 298 3 Asselian 315 10 3 52.52 13.38 131 Lobejun Unit Ha 4/3 R
125 292 3 Sakmarian 315 12 8 52.52 13.38 131 Petersberg Unit Ha 2/7(4 zircons excluded)R
127 307 3 Kasimovian 315 6 0 52.52 13.38 131 Schwerz Unit Ha 5/5 R
128 302 3 Gzhelian 315 8 1 52.52 13.38 131 Fl 34 I P
129 300 3 Gzhelian 315 10 1 53.56 12.83 131 Mirow 1/74 core MiY1 I P
130 297 3 Asselian 315 11 3 53.56 12.83 131 Mirow 1/74 core MiH1 R P
131 299 3 Gzhelian 315 10 2 53.57 13.38 131 Friedland 1/71 core FrB2 R-D
132 297 4 Asselian 315 11 4 53.57 13.38 131 Friedland 1/71 core FrD2 P
133 297 3 Asselian 315 10 4 52.83 12.67 131 Kotzen 4/74 core KoE5 R-D
134 300 5 Gzhelian 305 6 5 48.08 13.33 132 Peitingalm gneiss (metavolc) 11 D P
135 299 4 Gzhelian 334 -1 0 47.83 13.67 132 Heuschartenkopf gneiss (metavolc) 12 R P
136 279 9 Kungurian 305 11 23 48.00 13.58 132 Schonbachwald gneiss (metavolc) 14 R P
137 290.7 3 Asselian 307 -4 11 46.58 11.53 133 Ponte Gardena/Waidbruck TPZ 159 A
138 289 3 Artinskian 307 -3 13 46.58 11.53 133 Ponte Gardena/Waidbruck TPZ 160 A
139 272.7 2.2 Roadian 344 10 22 44.25 7.95 134 Lithozone C LIC R I P
140 274.1 2.6 Kungurian 344 9 22 44.08 7.94 134 Lithozone D LID R I P
141 334 4 Visean 305 -6 -21 48.13 6.33 135 Saint-Nabor SL1 R I P
142 277.9 2.1 Kungurian 307 0 20 45.80 10.60 136 Ponte Murandin lava GN01 D
143 279.2 1.9 Kungurian 307 -1 20 45.80 10.60 136 Malga Plan Ignimbrites MP01 R-D I P
144 267.8 1.5 Wordian 16106 38 -36 62.00 -134.00 137 Tummel fault zone KG02-048 A
145 305.5 1.5 Kasimovian 302 16 15 48.50 39.00 138 Kashirsky group coal tonstein horizon I13 P
146 311 3.4 Moscovian 315 1 -3 51.32 7.62 139 Carboniferous tonstein Z1 P
147 327.7 2 Serpukhovian 801 -41 150 -32.60 151.80 139 Paterson Volcanics Z850
148 294.8 1.7 Sakmarian 375 10 7 51.50 12.00 140 Wettin Subformation 1390 R
151 342.1 3.2 Visean 801 -43 141 -32.08 151.17 141 lower Isismurra Formation I P
167 332.3 2.2 Visean 801 -41 147 -32.25 151.53 141 Martins Creek Ignimbrite I P
155 345 2 Visean 305 -5 -34 48.08 6.32 142 Low-K rhyolite, Trmontkopf SU-93-11 R
158 336 5 Visean 305 -6 -32 48.08 6.32 142 Molkenrian Rhyolite Breccia SU-94-5 R I P
159 279 4.8 Kungurian 308 0 22 47.60 12.10 143 unnamed meta-andesite SNA1 A
161 304 3 Kasimovian 308 -8 3 47.10 11.30 143 unnamed metarhyolite VE1 R
162 309.8 1.5 Moscovian 308 -10 1 47.30 11.60 143 Grierkar meta-rhyodacite GKAR R-D
163 280.5 2.6 Kungurian 308 -1 22 47.00 11.50 143 Pfitsch meta-rhyolite PFJ R P
166 280.53 0.48 Kungurian 307 -1 21 46.20 169 144 Val Calamento SU-99-7 R-D
167 277.59 0.55 Kungurian 307 -1 21 46.20 11.10 144 Albiano SU-99-8 R I P
168 277 5 Kungurian 307 0 21 46.40 11.40 144 San Lugano SU-99-6 R I P
170 307.9 2.8 Moscovian 201 -40 -78 -21.16 -68.84 145 Collahuasi Group CLL-75 R
171 297.6 2.4 Asselian 201 -41 -69 -21.03 -68.66 145 Collahuasi Group CLL-85 R
172 304.6 3.2 Kasimovian 201 -41 -75 -20.97 -68.70 145 Collahuasi Group CLL-114 R
173 296.9 4.3 Asselian 201 -41 -68 -20.99 -68.63 145 Collahuasi Group CLL-221 D
174 298.3 2.1 Asselian 201 -41 -70 -20.97 -68.70 145 Collahuasi Group CLL-223 R
175 303.9 3 Kasimovian 201 -41 -75 -20.97 -68.70 145 Collahuasi Group CLL-237 R
176 308.5 2.2 Moscovian 201 -40 -78 -20.97 -68.70 145 Collahuasi Group CLL-238 R
177 244.8 2.5 Anisian 201 -32 -38 -21.01 -68.61 145 Collahuasi Group CLL-30 D
178 342 0.97 Visean 202 -45 -104 -27.33 -68.17 146 unnamed volcanics FLPCG R
179 348 3 Tournaisian 202 -44 -98 -28.77 -67.81 146 unnamed volcanics FLPDAT R
180 291 1.2 Sakmarian 201 -40 -63 -31.30 -52.90 147 Rio Bonito Formation G-RECREIO P
182 281.4 2.5 Kungurian 2901 -52 -61 -34.75 -68.50 148 Yacimiento Los Reyunos FormationCH-1 I P
183 264.8 2.3 Capitanian 2901 -48 -47 -34.75 -68.50 148 Agua de los Burros Formation CH-4 I P
184 264.7 2.9 Capitanian 2901 -48 -47 -34.75 -68.50 148 Cerro Carrizalito Formation CH-9 R I P
187 278.4 2.2 Kungurian 201 -48 -31 -25.50 -51.00 149 Irati Formation SM3 P
188 252.2 0.6 Changhsingian 101 9 -32 34.90 -101.66 150 Quatermaster Formation unnamed P
189 320.7 2.5 Bashkirian 101 -15 -54 34.70 -93.40 151 Stanley Group Chickasaw Creek Tuff P
190 324.8 2.1 Serpukhovian 101 -14 -60 34.30 -94.80 151 Stanley Group Upper Mud Creek P
191 322.4 2.4 Bashkirian 101 -14 -58 34.30 -94.80 151 Stanley Group Lower Mud Creek Tuff P
192 326.1 3.7 Serpukhovian 101 -14 -62 34.20 -94.70 151 Stanley Group Hatton Tuff P
193 328.5 2.7 Serpukhovian 101 -13 -65 34.20 -94.70 151 Stanley Group Beaver’s Bend Tuff P
194 281 2 Kungurian 16113 32 -36 60.00 -133.00 152 Butsih volcanic unit 96-DY-58Z A P
195 355.6 2.7 Tournaisian 16113 22 -101 60.00 -133.00 153 Dorsey Assemblage 99RAS-31-1 P
196 346 2.2 Visean 16104 27 -88 61.48 -130.22 154 Wolverine Volcanogenic Massive Sulfide DepositFisher (P98-69A) R
199 356.9 0.5 Tournaisian 16104 22 -100 61.38 -130.07 154 Wolverine Volcanogenic Massive Sulfide DepositPuck R
200 270.5 2.5 Roadian 215 -14 -51 17.38 -97.10 155 Sosola rhyolite unnamed R
206 293 1.6 Sakmarian 201 -50 -44 -23.50 -50.00 88 Lower Candiota Coal Seam LowCand2 P
207 288.4 1.2 Artinskian 201 -49 -39 -23.50 -50.00 88 Upper Candiota Coal Seam UppCand1 P
208 293.8 3.5 Sakmarian 201 -50 -45 -23.50 -50.00 88 Upper Candiota Coal Seam UppCand2 P
209 314.6 0.9 Moscovian 101 -14 -44 37.63 -82.55 156 Fire Clay Tonstein USGS field sample P
210 372 3 Famennian 16105 20 -116 63.95 -147.30 157 Totatlanika Schist 97ADb57F R I P
211 280.8 1.9 Kungurian 290 -57 -54 -38.00 -62.00 75 Tunas Formation Tunas Fm tuff P
213 284 15 Artinskian 290 -58 -58 -38.21 -61.48 158 Tunas Formation VE-19 P
214 344.5 5.2 Visean 16104 30 -86 62.95 -135.83 159 Little Kalzas Formation 98MC063a R
215 365 2 Famennian 108 -13 -81 47.01 -60.61 160 Fisset Brook Formation SMB95-18 R
216 371 2 Famennian 108 -15 -84 46.55 -61.01 160 Fisset Brook Formation B82 R
217 374 2 Frasnian 108 -16 -85 46.52 -60.96 160 Fisset Brook Formation KP95-21 R
218 371 3 Famennian 108 -16 -84 45.78 -61.48 160 Fisset Brook Formation GAM93-33 R
219 370 1.5 Famennian 108 -16 -85 45.84 -61.94 160 McAras Brook Formation A15 R
220 358 1 Tournaisian 108 -13 -77 45.58 -63.33 160 Upper Byers Brook Formation C7357 R
222 356 2 Tournaisian 108 -12 -76 45.47 -64.20 160 Fountain Lake Group C7358 R
223 356.2 0.9 Tournaisian 401 57 -18 61.67 -131.00 161 Wolverine Lake Group FV-21
224 320 4.5 Bashkirian 801 -42 148 -30.68 150.33 162 Mihi Rhyolite 429-1 R
225 315 3.5 Moscovian 801 -47 145 -30.61 150.28 162 Bunaleer Dacite 432-7 D
226 315.2 2.8 Moscovian 801 -47 145 -30.87 150.34 162 Birken Head Volcanic 511-2 D I
227 297.1 3.4 Asselian 801 -54 139 -30.73 150.31 162 Unnamed rhyolite 512-2 R
228 319.3 2.8 Bashkirian 801 -43 148 -31.17 150.65 162 Taggarts Mountain Ignimbrite 206-4 D I P
229 287.6 2.8 Artinskian 801 -56 145 -31.74 150.96 95 Brogans Rhyodacite 287-2A R-D
230 339.6 3 Visean 801 -43 142 -31.67 150.93 95 Burnewang Ignimbrite 456-13A I P
231 314.7 3.5 Moscovian 801 -45 148 -31.70 150.91 95 Unnamed Ignimbrite C4 466-15 I P
232 324.1 3.7 Serpukhovian 801 41 149 -31.76 150.99 95 Wheelihans Ignimbrite 469-43 I P
233 348.9 3 Tournaisian 801 -40 159 -31.80 151.04 95 Isismede Ignimbrite 470-13 I P
236 351.9 2 Tournaisian 801 -37 163 -31.84 150.79 95 Isismede Ignimbrite 488-16C I P
237 308.4 2.9 Moscovian 801 -51 143 -31.70 150.87 95 Allawa Ignimbrite 490-2 I P
238 305.8 2.8 Kasimovian 801 -52 142 -31.71 151.00 95 Kankool Ignimbrite 493-3 I P
239 348.2 3.2 Tournaisian 801 -40 157 -31.58 150.87 95 Isismede Ignimbrite 501-4 I P
240 315.9 2.9 Bashkirian 801 -43 149 -31.88 151.00 95 Unnamed Ignimbrite C3 503-1 I P
241 312.1 3.5 Moscovian 801 -47 146 -31.54 150.78 95 White Rocks Ignimbrite 505-1 I P
242 343.3 2.1 Visean 801 -42 148 -31.92 151.03 95 Unnamed Ignimbrite D 527-24 I P
243 342.8 2.7 Visean 801 -42 148 -31.92 151.03 95 Unnamed Ignimbrite B 532-1A I P



244 323.1 2.6 Bashkirian 801 -41 149 -31.97 150.97 95 Elmswood Ignimbrite 538-40 I P
245 302.6 2.7 Gzhelian 801 -53 141 -32.18 150.95 95 Well Gully Ignimbrite 556-5 I P
247 306.5 2.1 Kasimovian 850 -62 146 -41.50 148.00 163 Mt Durham Tuff Member Z2815 +Z2450 I P
248 291 6 Sakmarian 801 -46 135 -21.09 148.31 164 Lizzie Creek Volcanics RSC011 D I P
249 303 5 Gzhelian 801 -45 132 -22.41 149.26 164 Connors Volcanics (Cycle 2?) RSC074a R I P
250 350 7 Tournaisian 801 -36 146 -22.85 149.43 164 Connors Volcanics (Cycle 1?) RSC093 R I P
251 313 6 Moscovian 801 -44 139 -25.31 150.36 164 Torsdale Volcanics RSC171 R I P
253 298 3 Asselian 801 -47 134 -24.00 150.12 164 Camboon Volcanics IWGG809 R I P
254 308 6 Moscovian 801 -47 136 -25.15 150.29 164 Camboon Volcanics BB2535 I P
258 321.1 1.9 Bashkirian 801 -42 147 -30.19 150.05 165 unnamed ignimbrite 198-1 I P
259 327.2 2.9 Serpukhovian 801 -40 147 -30.04 150.38 165 Bexley Rhyolite Member 202-6 R
260 326.4 2.9 Serpukhovian 801 -40 147 -30.13 150.30 165 Plagyan Rock Rhyodacite Member 203-1 R-D I P
261 320 2.8 Bashkirian 801 -42 148 -30.19 150.18 165 Pound Rock Rhyodacite Member 213-3 R-D
262 319 2.7 Bashkirian 801 -43 147 -30.43 150.50 165 Plagyan Ignimbrite Member 234-5 I P
263 316.3 2.1 Bashkirian 801 -45 145 -29.85 150.28 165 The Tops Rhyolite Member 239-3 R
264 351 3 Tournaisian 430 67 52 49.98 127.12 166 Kunaerhe Formation HSW10 R
265 319 3 Bashkirian 455 75 70 49.04 127.04 166 Wudaoling HSW4 R
266 319 3 Bashkirian 455 75 70 49.05 127.04 166 Wudaoling HSW 5 D
267 295 2 Sakmarian 430 65 118 49.33 127.14 166 Wudaoling 12HSW4 R
268 293 2 Sakmarian 430 66 119 49.98 127.18 166 Hetaoshan HSW8 R
269 331 3 Visean 462 35 26 46.47 84.24 167 west Junggar dacite wk01 D
270 300 2 Gzhelian 601 26 74 43.37 124.72 168 Daheshan Formation DH002 D
271 302 2 Gzhelian 601 23 74 43.37 126.73 168 Daheshan Formation DH006 D
272 299 2 Gzhelian 601 25 76 43.37 126.73 168 Daheshan Formation DH008 R
273 301 2 Gzhelian 601 24 74 43.37 126.74 168 Daheshan Formation DH020 R
274 300 2 Gzhelian 601 25 75 43.36 126.75 168 Daheshan Formation DH037 R P
275 300 2 Gzhelian 601 25 75 43.35 126.75 168 Daheshan Formation DH041 R
276 314.3 1.9 Moscovian 450 41 33 45.00 89.25 169 BN Formation 09LSG-6 R  
277 306.5 1.5 Kasimovian 450 46 33 45.02 89.03 169 BN Formation 09BJE-79 R  
278 275.6 2.8 Kungurian 450 55 60 44.98 89.28 170 BN Formation R
281 298 2 Asselian 601 31 74 43.33 118.17 171 Shuangjing Schist R-D
282 288.5 3.3 Artinskian 60401 0 87 23.04 102.00 172 Baliu K10-56 R I P
283 364.3 7.2 Famennian 801 -22 169 -21.71 149.45 173 Campwyn Volcanics GH1 R I P
284 373.6 2.9 Frasnian 801 -15 177 -21.40 149.29 173 Campwyn Volcanics SB11C R I P
285 354.7 3.3 Tournaisian 801 -30 152 -20.88 148.95 173 Campwyn Volcanics FI11 R I P
286 354.3 4.1 Tournaisian 801 -31 150 -20.62 148.68 173 Campwyn Volcanics WC31 R I P
287 364.6 3.4 Famennian 801 -22 164 -21.33 149.30 173 Campwyn Volcanics PV2/3 R P
288 350.9 2.7 Tournaisian 801 -36 149 -24.62 151.12 173 Rockhampton group SB283 R I P
289 258.9 2.7 Wuchiapingian 801 -57 138 -21.83 148.00 174 Platypus tuff bed WB1 R I P
290 323.1 0.6 Bashkirian 430 61 56 43.95 109.08 175 Tsagaan Nuruu Formation 95.3A R I P
291 344.4 1.9 Visean 451 37 46 43.44 91.41 176 Hongshankou rhyolite 618-2 R
292 293.3 1.7 Sakmarian 451 53 70 43.64 88.02 177 Permian volcanics 642 R
293 294.6 2 Sakmarian 451 50 70 43.49 91.48 177 Permian volcanics 647 R
294 293.6 2.3 Sakmarian 451 50 70 43.42 92.07 177 Permian volcanics 652 R
295 293.6 2.2 Sakmarian 451 51 71 43.44 91.41 177 Permian volcanics 650 R
296 344 3 Visean 450 36 22 45.50 84.50 178 Carboniferous volcanics FYD1 A
297 336 3 Visean 450 36 24 45.90 85.00 178 Carboniferous volcanics HS13 D
298 307.26 0.11 Moscovian 302 14 14 48.07 37.79 179 Isaevsky n1 coal P
299 310.55 0.1 Moscovian 302 12 13 48.05 37.79 179 Gorlovsky nm3 coal P
300 312.01 0.08 Moscovian 302 10 13 48.36 37.24 179 Mar'evsky 13(a) coal P
301 312.18 0.07 Moscovian 302 11 14 48.13 38.27 179 Mar'evsky 13(b) coal P
302 312.23 0.09 Moscovian 302 11 14 48.13 38.35 179 Mar'evsky 11 coal P
303 313.16 0.08 Moscovian 302 10 14 48.45 38.80 179 Kamensky k7 coal P
304 314.4 0.06 Moscovian 302 9 14 48.45 38.80 179 Krasnodonsky k3 coal P
305 328.14 0.11 Serpukhovian 302 7 3 47.78 37.25 179 Samarsky c11 coal P
306 342.01 0.1 Visean 302 8 -17 47.73 37.65 179 Sty'lsky c1ve2 P
307 345 0.08 Visean 302 9 -21 47.72 37.65 179 Glubokinsky c1vc P
308 345.17 0.07 Visean 302 9 -21 47.73 37.65 179 Glubokinsky 3/2002 P
309 357.26 0.08 Tournaisian 302 13 -37 47.64 37.89 179 Karakubsky 5/2002 P
321 335.99 0.39 Visean 202 -46 -104 -28.50 -68.90 66 Punta del Aqua Formation O7VD-36 A
322 319.57 0.39 Bashkirian 202 -45 -96 -28.50 -68.90 66 Lower Rio del Penon Formation 07VD-35 P
323 310.63 0.37 Moscovian 202 -45 -86 -28.50 -68.90 66 Middle Rio del Penon Formation RPTIgn-1 I P
324 310.93 0.37 Moscovian 202 -45 -86 -28.50 -68.80 66 Patquia Formation GPIgn-1 I P
325 309.89 0.08 Moscovian 202 -46 -86 -29.50 -68.80 66 Patquia Formation 07VD-26 I P
326 318.79 0.38 Bashkirian 202 -46 -97 -30.00 -68.90 66 Guandacol Formation 07VD-13 P
327 315.46 0.37 Bashkirian 202 -47 -93 -30.00 -68.90 66 Tupe Formation 07VD-5 P
328 312.82 0.38 Moscovian 202 -47 -90 -30.00 -68.90 66 Tupe Formation 07VD-6 P
329 310.71 0.38 Moscovian 202 -46 -88 -30.00 -68.90 66 Patquia Formation 07VD-8 P
330 296.09 0.35 Asselian 202 -49 -74 -30.00 -67.60 66 Las Colinas Formation PPAsh-1 P
331 304 3 Kasimovian 601 27 67 40.54 117.75 180 G' layer bauxites LT-1 P
332 296 2 Asselian 601 34 71 40.05 113.15 180 'G' layer bauxites D01 P
333 316 5 Bashkirian 601 16 64 40.09 119.59 180 'G' layer bauxites ZY-2 P
334 303 2 Gzhelian 601 28 66 39.95 115.93 180 'G' layer bauxites WYS-1 P
335 308 17 Moscovian 601 22 66 41.11 120.66 180 'G' layer bauxites 08065-1 P
336 311 7 Moscovian 601 26 61 39.49 111.41 180 'G' layer bauxites P02 P
337 302 15 Gzhelian 601 30 63 37.87 113.65 180 'G' layer bauxites T14 P
338 279.8 2.5 Kungurian 401 56 57 46.47 89.38 181 Batmayineishan Formation K28-5-1 R
339 276 3 Kungurian 450 55 57 46.38 89.45 181 Batmayineishan Formation k28-16-1 R
340 276.2 3.1 Kungurian 450 55 57 46.33 89.48 181 Batmayineishan Formation k28-18-1 R
341 328.9 1.9 Serpukhovian 451 33 54 42.70 94.20 182 Haerjiawu Formation DH103 A
342 331.5 2.3 Visean 451 34 53 42.80 94.25 182 Haerjiawu Formation ML05 D
343 295 2.8 Sakmarian 580 50 49 42.04 81.63 183 Xiaotilanlike Formation NJ1-004 R
344 286.8 0.5 Artinskian 467 47 50 42.91 82.87 184 Wenquan rhyolites WQ09-2 R
345 298.05 0.44 Asselian 302 31 19 53.50 56.35 185 Usolka section 01DES-202 P
346 298.49 0.13 Asselian 302 32 -74 53.50 56.35 185 Usolka section 01DES-194 P
347 299.22 0.13 Gzhelian 302 31 18 53.50 56.35 185 Usolka section 01DES-144 P
348 298.92 0.52 Gzhelian 302 31 19 53.50 56.35 185 Usolka section 01DES-143 P
349 296.6 1.8 Asselian 451 52 67 43.68 88.05 186 Baiyanggou olistostrome 2891 R
350 306.5 1.5 Kasimovian 450 39 25 45.03 89.12 187 BN Formation 09BJE-79 R
352 316 4 Bashkirian 461 34 32 44.80 81.40 188 Dabate 06XJ04 D
353 375 3 Frasnian 450 35 27 45.00 90.00 189 Ashele Rhyolite ? R
354 401 3 Emsian 450 40 25 45.00 90.00 189 Keyinbulake Rhyolite ? R
355 296 4 Asselian 601 32 72 39.95 115.92 190 Hongmioaling Formation T3S-1 P
356 324 4.9 Serpukhovian 459 33 34 43.18 84.56 191 Laerdundaban volcanics TS04 T-A
357 316 2.5 Bashkirian 459 36 34 43.18 84.56 191 Yuximolegai rhyolite TS1618 R
359 337.2 4.1 Visean 450 38 25 45.17 87.42 192 Carboniferous tuff Dixi-14 R P
360 307.1 6.3 Moscovian 450 42 33 44.37 113.26 193 Baolige Formation NM08-140 R
361 308.9 1.8 Moscovian 455 64 84 44.41 113.19 193 Baolige Formation NM10-25 R
362 331.7 3.8 Visean 450 36 28 45.00 86.50 194 Well Moshen-1 J08-14 A P
367 250.2 2.4 Olenekian 601 41 108 42.53 110.63 195 Hugiert–Chaganhadamiao proto-arc crust Forearc mélangeSLS03 A



369 289.4 5.5 Artinskian 467 44 48 41.70 79.69 196 Xiaotikanlike Formation ? R
370 307.2 1.3 Moscovian 450 42 33 43.93 85.10 197 Arbasay Formation TS-09-9 R
371 286.7 2.1 Artinskian 451 51 77 42.48 91.82 198 Shaerhu alkaline complex ? R
372 241.2 4.6 Ladinian 60301 -5 101 19.75 100.25 199 Doi Yao Volcanics  TL-1-B A
373 241.7 2.9 Ladinian 60301 -5 101 20.00 100.38 199 Doi Yao Volcanics  TL-31-B A
374 238.3 3.8 Ladinian 60301 -2 100 20.25 100.38 199 Doi Khun Ta Khuan Volcanics TL-32-B1 R
375 281 4.3 Kungurian 601 36 92 42.74 114.65 200 unnamed 09WJ-I-001 A
376 343 3 Visean 801 -43 143 -31.77 151.01 95 Burnewang Ignimbrite 465-13A I P
378 328.1 2.9 Serpukhovian 801 -41 148 -31.54 150.79 95 Unnamed Ignimbrite M4 488-16C I P
379 320.5 2.8 Bashkirian 801 -43 150 -32.18 150.97 95 Kewell Creek Volcanics 284-2 I P
380 347.2 1.6 Tournaisian 461 33 21 44.20 81.60 201 Eastern Taerbieke A
381 367 3 Famennian 453 62 45 43.03 106.99 202 Devonian volcanics AJW-03-148 D I P
382 354 2 Tournaisian 453 55 43 43.03 106.99 202 Carboniferous volcanics AJW-04-246 A P
383 346 8 Visean 453 54 38 43.03 106.99 202 Carboniferous volcanics AJW-04-270 A
384 339 2 Visean 430 54 34 45.03 106.99 202 Carboniferous volcanics AJW-03-221 R P
385 339 2 Visean 430 55 33 46.03 106.99 202 Carboniferous volcanics AJW-03-192 D P
386 345 2 Visean 430 57 33 47.03 107.99 202 Carboniferous volcanics AJW-03-183 A
388 282 4 Kungurian 453 55 112 44.50 117.50 203 Xilinhot volcanics XW04-40 R
389 289 4 Artinskian 455 59 101 44.50 113.25 204 Baolige Formation BY04-20 A
390 287 4 Artinskian 455 58 103 44.33 113.33 204 Baolige Formation BY04-1 R
391 306.9 2.2 Kasimovian 430 71 105 50.42 125.73 205 Honghutuhe Group HH32-82 R
392 307.5 2.1 Moscovian 430 71 107 49.49 126.43 205 Honghutuhe Group HH6-15 R
393 353.1 2 Tournaisian 430 68 52 49.44 125.05 205 Honghutuhe Group HH39-105 R
394 353.8 2.4 Tournaisian 430 68 53 49.25 125.08 205 Honghutuhe Group HH41-108 R
395 352.5 3 Tournaisian 430 68 51 49.45 125.07 205 Honghutuhe Group HH36-95 R
396 272 5.5 Roadian 601 26 88 31.64 117.83 206 Gufeng Formation Bed 5a P
397 312.8 4.2 Moscovian 459 38 34 43.18 84.56 207 Dahalajunshan Formation TS02 T-A
398 248.5 6.3 Olenekian 60301 -96 99 21.94 100.93 208 Akelaozhai 20SM-408 A
399 386.4 9.3 Givetian 459 32 21 43.67 82.25 209 Dahalajunshan Formation JX9-1 R
400 323.1 0.6 Bashkirian 430 61 55 43.83 107.67 209 Tsagaan Nuruu Formation 95:3A R I P
403 300 5 Gzhelian 462 45 30 47.20 82.20 211 Unnamed 1642-1 R
404 336.5 1.6 Visean 453 61 51 44.96 118.58 212 Baogtou Formation 07TS166 P
405 342.6 0.76 Visean 457 60 43 44.96 118.58 212 Baogtou Formation 07TS167 P
406 328.4 0.72 Serpukhovian 453 65 65 44.96 118.58 212 Baogtou Formation 07TS169 P
407 332.1 3 Visean 453 63 60 44.96 118.58 213 Baogutu Formation B-71 P
408 336.3 2.5 Visean 453 61 51 44.96 118.58 213 Xibeikulas Formation B-3 P
411 274.8 5.2 Kungurian 64701 -36 104 2.40 104.00 214 Sibu R P
413 290.8 4.1 Sakmarian 315 7 3 51.50 110.00 215 Surkhebt Formation ? T-R
414 358.9 5.8 Tournaisian 108 -13 -79 45.30 -66.00 216 Taylors Island Formation ? R 
415 360.2 0.1 Famennian 154 7 -108 50.75 -115.00 217 Exshaw Formation P
416 339.7 0.6 Visean 16106 21 -77 58.50 -128.80 218 Mississippian volcanics PE00-75 A
418 352.84 0.29 Tournaisian 16110 58 -78 61.50 -140.00 219 lower Station Creek 08SI-090-1 P
420 360.6 4.7 Famennian 16107 8 -110 51.14 -119.83 220 Eagle Bay Assemblage A-D
421 345.8 5.3 Visean 16107 14 -90 51.24 -119.90 221 Eagle Bay Assemblage D
422 363.34 0.39 Famennian 101 6 -110 54.30 -121.00 222 Exshaw Formation Nordegg Tuff I P
424 287 3 Artinskian 302 19 8 60.00 13.18 223 NW-Saxonian; Wurzen IIA HBG7, TBN-1 I P
425 334.3 1.8 Visean 201 -27 -93 -7.99 -77.64 224 Lavasen Volcanics WWGA6 R P
426 331.7 7.9 Visean 701 -79 -26 -8.00 32.20 225 Draa Sfar R
428 252.4 0.3 Changhsingian 602 14 121 30.00 104.00 103 Meishan boundary clay D3t P
430 265.3 0.2 Wordian 602 12 134 31.90 -104.80 102 Bell Canyon Formation Nipple Hill P
431 253.4 0.2 Changhsingian 602 12 134 31.00 120.00 102 Changhsing MD96-7 P
432 254.34 0.34 Wuchiapingian 315 24 16 -29.20 151.90 226 Dundee R-D I P
433 314.9 2.9 Moscovian 801 -44 140 -25.87 150.32 227 Torsdale Volcanics IRAU613 R I P
434 298.2 5.1 Asselian 801 -48 135 -24.42 150.28 227 Torsdale Volcanics IWGN145 R I P
435 325 4 Serpukhovian 801 -36 143 -24.89 150.41 227 Torsdale Volcanics LHT322 R
436 308.1 5.1 Moscovian 801 -47 136 -25.31 150.36 227 Torsdale Volcanics RSC171 R I P
437 311.6 3.8 Moscovian 801 -46 138 -25.71 150.35 227 Torsdale Volcanics RSC218A R I P
438 308.2 5 Moscovian 801 -47 136 -25.15 150.29 227 Camboon Volcanics BB2535 R I P
439 297.1 3.3 Asselian 801 -47 135 -24.00 150.12 227 Camboon Volcanics IWGG809 R I P
440 321.3 4.4 Bashkirian 801 -42 151 -32.50 151.50 228 Mirannie Ignimbrite Z845 I P
441 274.1 3.4 Kungurian 801 -61 150 -32.50 151.50 228 Lakes Road Rhyolite Z772 R
442 260.57 0.07 Capitanian 178 19 -38 42.00 -113.50 229 Meade Peak Formation 10VD-2 P
443 281 8 Kungurian 178 9 -49 35.50 -117.75 230 El Paso Mountains andesite And-A A
444 328.5 2.7 Serpukhovian 101 -15 -62 35.00 -91.00 231 Sabine ? P
445 320.7 2.5 Bashkirian 101 -16 -54 35.00 -91.00 231 Sabine ? P
446 266.31 0.82 Wordian 2901 -49 -49 -34.70 -68.50 232 Yacimiento Los Reyunos FormationSR26 I P
449 296.2 7.2 Asselian 305 -1 4 43.50 3.00 233 Ci5 P
450 297.9 5.1 Asselian 305 0 4 44.20 3.80 233 Ci7 P
451 295.3 4.8 Asselian 305 0 6 43.50 3.50 233 Ci9 P
452 296 6.8 Asselian 305 1 5 44.40 4.80 233 Ci12 P
453 297.4 4.4 Sakmarian 305 0 4 44.00 4.50 233 Ci13 P
455 295 4 Sakmarian 305 3 6 46.00 7.00 234 CN 118 P
456 307 2 Kasimovian 305 -2 0 46.00 7.00 234 Mont-Blanc FB 947 R
457 282 2 Kungurian 375 10 13 50.60 10.60 235 Oberhof TW 50 R P
458 287 2 Artinskian 375 10 13 50.60 10.60 235 Oberhof TW89A/TW95A/TW57R
459 292 2 Sakmarian 375 9 8 50.60 10.50 235 Liebebsteiner Gneis TW61 R
460 293 2 Sakmarian 375 9 7 50.60 10.60 235 Mohrenbach TW4/TW86/TW1 T-A
461 300.3 0.6 Gzhelian 305 2 0 49.30 8.30 236 Stephanian C 159/71S P
462 309.3 4.6 Moscovian 375 7 3 50.80 15.50 236 Upper Westphalian COT-KR1 P
463 283.9 2.7 Artinskian 451 50 81 43.20 93.50 237 Sanpu sag T79 R
464 292 6 Sakmarian 430 64 118 49.25 125.70 238 Kele complex 2002NJ-2
465 290.9 4.1 Sakmarian 580 50 55 40.90 81.80 239 YM30-1 R
466 286.6 3.3 Artinskian 580 50 60 40.75 81.90 239 YM5-8 R
467 272 3 Roadian 616 -34 82 33.13 95.70 240 Nayixiong Formation TB060-6 A P
468 270 4 Roadian 616 -30 83 33.12 95.74 240 Nayixiong Formation TB071-2 R
469 262 4 Capitanian 616 -20 88 33.11 95.74 240 Nayixiong Formation TB071-3 A
470 273.3 2.3 Kungurian 616 -35 82 33.12 95.69 240 Nayixiong Formation TB066-2 D
471 238.6 3 Ladinian 616 0 93 33.12 95.69 240 Nayixiong Formation TB066-3 D
472 275.4 0.8 Kungurian 616 -39 81 33.09 95.71 240 Nayixiong Formation TB065-1 A P
473 273 0.76 Kungurian 616 -35 82 33.12 95.73 240 Nayixiong Formation TB0123-1 R
476 300 4 Gzhelian 302 5 -30 52.00 20.90 241 Gory Suche Rhyolitic Tuff R I P
477 388.2 3.2 Eifelian 315 0 -72 49.83 7.35 242 Hunsruck Slate HU-38 R P
478 309.8 1.5 Moscovian 308 -11 1 47.10 11.85 143 Grierkar GKAR R-D
479 304 3 Kasimovian 308 -8 3 47.00 11.80 143 Venntal VE1 R
480 280.5 2.6 Kungurian 308 -1 22 47.00 11.82 143 Pfitscher Joch PEJ R
481 279 4.8 Kungurian 308 -1 22 47.15 12.10 143 Schonach SNA1 A
482 356.5 1.4 Tournaisian 304 -15 -55 37.80 -7.80 243 VA12 R-D
483 354.9 2.5 Tournaisian 304 -15 -54 37.80 -7.80 243 VA15 R-D
484 356.4 1.5 Tournaisian 304 -15 -55 37.80 -7.80 243 VA16 R-D
485 288 4 Artinskian 302 17 6 59.60 10.17 244 Vestfold T1 T



486 285 7 Artinskian 302 18 9 59.60 10.17 244 Vestfold T2 T
487 274 3 Kungurian 302 22 14 59.60 10.17 244 Drammen R-lava R I P
488 286 4 Artinskian 604 -3 93 18.80 102.70 245 HSD01 A
489 283 4 Kungurian 604 -3 96 18.80 102.70 245 HSD04 P
490 324 2.8 Serpukhovian 450 34 30 45.90 84.30 246 Hatu area HTP57 P
491 324.9 3.4 Serpukhovian 450 34 30 45.90 84.30 246 Hatu area HTP65 P
492 363.2 5.7 Famennian 461 30 25 44.25 81.55 247 Dahalajunshan Formation 04A5 A
493 339.4 4.8 Visean 450 38 21 47.00 86.45 248 Sawur A
495 281 2 Kungurian 801 -45 137 -16.67 144.66 249 Lumma R
496 242 1 Ladinian 154 36 -37 58.10 -125.50 250 Kutcho Assemblage R
497 242 1 Ladinian 16104 38 -44 58.10 -127.50 250 Kucho Assemblage R
498 325.1 3 Serpukhovian 101 -18 -54 59.87 -125.69 251 Mt. Francis MM 197-35-1a P
499 336.4 3.6 Visean 16106 22 -72 59.60 -130.50 252 Ram Creek Complex 96JN34-5 D P
500 332 4 Visean 16104 28 -76 59.50 -131.40 252 Ram Creek Complex 96JN9-12 D P
501 376 3 Frasnian 18103 22 -109 67.00 -171.83 253 R
502 327.9 2 Serpukhovian 283 -53 -116 -39.83 -69.33 254 Arroyo del Torreon Formation R-D
503 284.9 1.6 Artinskian 308 -2 17 46.66 11.00 255 Maso Argento R I P
504 276.5 1.1 Kungurian 308 1 21 46.66 11.00 255 Gargazzone Formaion R P
505 278.4 1.5 Kungurian 308 0 21 46.66 11.00 255 Monte Luco Formation R-D I P
506 299.9 0.9 Gzhelian 302 13 -4 58.95 9.90 256 Brunlanes I P
507 298.9 0.7 Asselian 302 14 -2 59.00 9.67 256 Skien Porsgrunn P
508 274 4 Kungurian 302 20 17 56.50 11.50 257 Zechstein Group R
511 326.8 4.3 Serpukhovian 375 -4 -7 50.70 13.70 258 Mikulov Ignimbrite TAVC-1 R I P
512 308.8 4.9 Moscovian 375 4 1 50.70 13.70 258 Teplice Ignimbrite TAVC-2 R I P
513 302.9 2.5 Gzhelian 375 7 2 51.17 13.33 258 Leutewitz Ignimbrite MVC-1 R I P
514 296 3 Asselian 375 9 6 51.00 13.34 258 Unkersdorf Formation DB-1 R
515 292 13 Sakmarian 375 10 9 51.00 13.53 258 Zauckerode Tuff DB-2 R P
516 296.6 3 Asselian 375 9 6 50.67 12.50 258 Planitze Ignimbrite CB-1 R I P
517 294.4 1.8 Sakmarian 375 10 7 51.10 12.67 258 Rochlitz Ignimbrite NSVC-2 R I P
518 305 3 Kasimovian 375 7 3 51.05 15.57 259 Elbe Tuff Elbe 1 P
519 327.35 0.15 Serpukhovian 302 -1 -6 51.17 19.00 260 Main Ostrava Whetstone MOW P
520 297 3.2 Asselian 315 6 3 49.70 7.80 261 Pappelberg Tuff 6212/109 P
521 306 6 Kasimovian 375 2 -1 49.50 7.50 261 Humberg Tuff 6410/1 P
522 306.1 2.8 Kasimovian 375 6 2 51.00 15.70 262 Sady Gome Formation SG R-D
523 291.4 4.7 Sakmarian 334 -1 9 46.90 17.95 263 Kekkut quartz porphyry Kekkut-4 R
524 315 1.8 Moscovian 375 -1 2 50.95 15.92 264 Zelezniak Hill R-D
525 419.9 3.3 Pridoli 450 46.53 85.67 265 Devonian volcanics S24TC1 R
526 418.2 2.8 Lochkovian 450 46.53 85.67 265 Devonian volcanics S24TC44 A
527 422.5 1.9 Pridoli 450 46.53 85.67 265 Devonian volcanics S24A10 R
528 411.2 2.9 Lochkovian 450 46.53 85.67 265 Devonian volcanics BE4 A
529 419.2 3.9 Lochkovian 450 46.53 85.67 265 Devonian volcanics BE10 A
530 316 4 Bashkirian 461 34 32 44.60 81.45 265 Dabate 06XJ04 D
534 411 4 Lochkovian 315 5 -94 48.50 7.20 266 BH39 D-R
535 409 9 Pragian 801 -45 157 -32.98 146.00 267 Mt Hope Volcanics- Coan Rhyolite KB502 R
536 408.6 3.6 Pragian 801 -45 157 -32.98 146.00 267 Mt Hope Volcanics KB511b
537 415.3 4.7 Lochkovian 801 -47 138 -32.98 146.00 267 Mt Hope Volcanics- Mt Victor RhyoliteKB426 R
538 355.8 5.6 Tournaisian 315 0 -51 51.50 7.48 268 Kingsfield Formation Z830 P
539 352.8 4 Tournaisian 315 0 -47 51.50 7.48 268 Hangenberg Limestone Bed79 P
540 373.2 1.8 Frasnian 801 -26 -170 -37.25 145.90 269 Snobs Creek Volcanics GA838 R 
541 375 2 Frasnian 801 -27 -172 -37.38 145.73 269 Cerberean Volcanics GA842 R-D
542 404.8 4.8 Emsian 801 -39 166 -33.01 149.70 270 Merrions Formation 94843524 A
543 406.2 5.1 Emsian 801 -41 164 -33.01 149.70 270 Merrions Formation 94843526 D
544 405.5 4.6 Emsian 801 -40 165 -33.01 149.70 270 Merrions Formation 94843523 R
545 406 4.3 Emsian 801 -41 164 -33.20 149.66 270 Merrions Formation-Limekilns 94843525 R
546 409.6 4.6 Pragian 801 -43 160 -33.01 149.70 270 Merrions Formation 94843522 A
547 411.5 4.1 Lochkovian 801 -44 159 -33.00 149.67 270 Turondale Formation 93844559B D
548 409.5 4.3 Pragian 801 -43 160 -33.01 149.70 270 Turondale Formation 94843520 D
549 362.8 2.7 Famennian 801 -24 165 -21.43 147.45 271 Silver Hills Volcanics 200701501 R
550 360.2 2.5 Famennian 801 -27 172 -21.03 147.38 271 Bimurra Volcanics 200701503 R
551 253 2.4 Changhsingian 801 -64 145 -28.90 151.91 271 Wallangarra Volcanics 200701541 R I P
552 361 7 Famennian 108 -14 -80 45.50 -63.50 272 Cherry Hill 17
553 406 6 Emsian 205 -19 -48 17.00 -89.20 273 Bladen Formation BZ01 R
554 358.9 5 Tournaisian 466 24 15 45.40 66.00 274 Taylors Island Formation NB11-20A R 
555 373 2 Frasnian 108 -21 -92 41.90 -71.40 275 Wamsutta DH02-17-98 R 
559 420.2 3.9 Pridoli 52.33 -2.68 276 Upper Whitcliffe Formation P
562 417.6 1 Lochkovian 101 -17 -125 36.90 -81.10 277 Kalkberg formation P
563 408.3 1.9 Pragian 101 -18 -107 42.67 -74.75 277 Esopus formation P
564 391.4 1.8 Eifelian 101 -24 -99 42.67 -74.75 277 Tioga K-bentonite P
565 381.1 1.3 Frasnian 101 -28 -104 36.50 -83.16 277 Little war gap P
566 374 1.7 Frasnian 374 -1 -38 50.00 14.50 278 Western Volcanic Belt GV-20a R
567 371 1.4 Famennian 374 1 -41 50.00 14.50 278 Eastern Volcanic Belt GV-7a R
568 359.97 0.46 Famennian 302 5 -49 50.80 20.55 279 Wocklumeria Limestone A2KQ-5 P
569 358.97 0.11 Famennian 302 5 -49 50.80 20.55 279 Wocklumeria Limestone A2KQ-1 P
570 358.89 0.2 Tournaisian 302 5 -49 50.80 20.55 279 above Hangenberg Shale A2KQ-2 P
572 411.5 1.3 Lochkovian 315 6 -94 57.40 -2.80 280 Milton of Noth Andesite RM-15XX A
573 405 5 Emsian 305 -20 -6 45.50 0.50 281 Porphyroides 7615 R
574 366 5 Famennian 305 -5 40 45.67 4.75 282 Brevenne R 
576 407.3 9.2 Pragian 401 46 11 47.99 88.14 283 Kangbuticbao Formation Tmp—1 R
577 356.2 2 Tournaisian 461 32 23 44.30 81.75 284 Axi AX12 A
578 408.7 5.3 Pragian 401 46 11 47.99 88.14 285 Tiebao formation Abg53 R
579 412.6 3.5 Lochkovian 401 45 12 47.99 88.14 285 Kangbutiebao Formation Abg178 R
580 406.7 4.3 Emsian 401 46 11 47.99 88.14 285 Kangbutiebao Formation Tm51 R
581 368 3 Famennian 601 11 57 33.58 110.65 286 Wuguan complex WG03-5 A
582 396.3 3.3 Emsian 430 69 5 44.53 97.81 287 Tseel terrane M3883 R
583 397 3.2 Emsian 430 69 3 44.92 97.83 287 Tseel terrane M3884 R
584 365.6 1.6 Famennian 401 39 16 47.13 89.30 288 Aletaizhen Formation R
585 369.7 4.9 Famennian 461 30 26 44.00 82.58 289 Yining TW-6-1 R
586 363.4 2.5 Famennian 461 30 26 44.00 82.58 289 Yining TW-13-1 R
587 388 6.7 Eifelian 401 45 13 46.12 90.48 289 Jiangzeer Kuduke Formation B-A
588 403.5 2.1 Emsian 580 24 36 42.18 85.35 290 Liushugou volcanics XJ045-2 R
589 403.9 2 Emsian 580 25 36 42.22 85.72 290 Liushugou volcanics XJ050 D
590 356 8 Tournaisian 601 14 52 32.50 113.39 291 Zhupeng DH03-1
593 423.2 1.8 Ludfordian 35.97 94.91 292 Maoniushan Formaion B743-2 R
594 408.2 2.4 Pragian 456 20 42 35.94 94.86 292 Maoniushan Formaion B820-1 R
595 404.9 4.8 Emsian 456 20 43 35.96 94.84 292 Maoniushan Formaion B705-1 R
596 399.6 2.8 Emsian 401 46 10 35.93 94.98 292 Maoniushan Formaion B656-1 R
597 353.9 6.5 Tournaisian 459 32 23 43.43 81.90 293 Dahalaunshan Formation 10TK05-2 A
598 356.3 4.4 Tournaisian 459 31 25 43.40 81.89 293 Dahalaunshan Formation 10TK08-2 A P
599 396.7 1.4 Tournaisian 401 45 10 47.94 88.11 294 Kangbutiebao Formation 10DG-1A R
600 394 6 Eifelian 401 45 11 47.35 89.19 294 Kangbutiebao Formation KKTL-1A R



604 415.5 5.8 Lochkovian 315 7 -99 55.80 -4.25 295 Northern Midland Valley, ORS ignimbrite I P
605 412.6 5.7 Lochkovian 315 -4 5 55.80 -4.25 295 South Midland Valley, ORS volcanic PE4 R-D
607 411.9 1.9 Lochkovian 315 5 -94 55.80 -4.00 295 The Tinto Felsite PE27
608 408 2 Pragian 315 5 -91 55.80 -2.00 295 Southern Upland-Northern part ORS volcanics
609 287 5 Artinskian 375 10 13 50.60 10.75 296 Ilmenau Formation 98002 R
610 271 8 Roadian 178 14 -40 43.00 -111.70 297 Xilmiao Group R
611 272 1.8 Roadian 701 -52 -24 -20.73 14.25 298 Gai-As formation P
612 265 2.5 Capitanian 701 -48 -20 -20.73 14.25 298 Gai-As formation P
613 241.07 0.13 Ladinian 307 11 22 45.95 9.00 299 Meride Limestone RS09/4 P
614 239.51 0.15 Ladinian 307 11 21 45.95 9.00 299 Meride Limestone RS09/5a P
615 240.63 0.13 Ladinian 307 11 22 45.95 9.00 299 Meride Limestone Ca31 P
616 201.58 0.28 Rhaetian 201 -2 -44 -6.18 -77.85 300 Aramachay Formation 86 P
618 230 2 Carnian 522 1 29 39.25 33.75 301 OK2 R
619 229 2 Carnian 522 2 29 39.25 33.75 301 OK4 R
624 240.91 0.26 Ladinian 308 11 23 46.67 9.90 302 Prosanto Formation DUCAN-I P
625 239.89 0.21 Ladinian 308 11 23 46.67 9.90 302 Altein Formation DUCAN-II P
626 242.4 0.2 Anisian 307 10 25 46.50 12.00 303 Bivera Formation BIV-1 P
627 242.8 0.2 Anisian 307 10 25 46.50 12.00 303 Latemar LAT30 P
628 241.2 0.8 Ladinian 307 10 24 46.50 12.00 304 Buchenstein Beds P
629 238 0.7 Ladinian 307 11 23 46.50 12.00 304 Buchenstein Beds P
630 247.6 5.8 Olenekian 522 -1 35 38.10 32.40 305 L. Triassic metavolcanics 1196/21 T-A
631 251.6 5.3 Induan 522 -2 36 38.10 32.40 305 L. Triassic metavolcanics 1199 T-A
632 205.7 0.15 Rhaetian 201 -5 -45 -6.30 -77.90 306 Pucara Group LP2010-3a P
633 205.4 0.09 Rhaetian 201 -4 -45 -6.30 -77.90 306 Pucara Group LP2010-1b P
634 205.3 0.14 Rhaetian 201 -4 -45 -6.30 -77.90 306 Pucara Group LP2010-1d P
635 203.71 0.11 Rhaetian 201 -3 -45 -6.30 -77.90 306 Pucara Group LM4-23B P
636 202.38 0.16 Rhaetian 201 -3 -44 -6.30 -77.90 306 Pucara Group LM4-50/51 P
637 202.16 0.27 Rhaetian 201 -3 -44 -6.30 -77.90 306 Pucara Group LM4-58/59 P
638 201.87 0.17 Rhaetian 201 -2 -44 -6.30 -77.90 306 Pucara Group LM4-76/77 P
639 201.51 0.15 Rhaetian 201 -2 -44 -6.30 -77.90 306 Pucara Group LM4-86 P
642 239.7 2.2 Ladinian 2901 -45 -46 -32.95 -69.20 307 Potreillos Formation PTR 1 P
643 230.3 2.3 Carnian 2901 -46 -48 -32.95 -69.20 307 Potreillos Formation PTR 2 P
644 243.8 1.9 Anisian 202 -42 -43 -30.86 -69.17 308 Cerro Puntudo Formation CP-01 P
648 215.9 0.82 Norian 201 -23 -41 -17.75 -69.90 309 Chocolate Formation 09FB88 I P
649 266.8 7.1 Wordian 202 -44 -48 -31.30 -69.30 310 Del Salto Formation RB-01 A
650 238 5.4 Ladinian 202 -43 -45 -31.50 -69.30 310 Corral de Piedra Formation RB-03 P
651 246.4 1.1 Anisian 202 -42 -43 -31.50 -69.30 310 Cienaga Redondo Formation RB-06 R
652 243 5 Anisian 2901 -45 -45 -33.00 -69.30 311 Rio Mendoza Formation CUY-7 I P
653 213 1.7 Norian 101 18 -43 34.30 -107.50 312 Black Forest Bed P
655 213 5 Norian 16124 48 -50 59.24 -135.48 313 Glacier Creek R
656 242 1 Ladinian 16113 37 -39 58.15 -128.50 314 Kutcho Creek KC-GC-01 R
657 246 7 Anisian 16113 37 -37 58.15 -128.50 314 Kutcho Creek KC-GC-04 R
663 226 3 Norian 401 75 78 50.28 106.60 315 Kataev Formation 5167 R
664 270 3 Roadian 401 58 18 69.33 88.24 316 Maslov Diatreme rhyolite 19F-57 R
665 247 3 Anisian 602 21 114 28.50 99.00 317 Pantiange rhyolite SJ22 R
666 246 3 Anisian 602 22 114 28.50 99.00 317 Pantiange rhyolite SJ33 R
667 242 3 Ladinian 602 26 112 27.30 99.25 317 Lower Cuiyibi rhyolite SJ4 R
668 239 3 Ladinian 602 30 111 27.30 99.25 317 Upper Cuiyibi rhyodacite SJ44 R-D
669 234.8 2.4 Carnian 60401 34 104 23.75 100.50 318 Songjiapo Formation SJP0901-0912 R
670 228.4 2.1 Carnian 590 12 76 37.87 75.28 319 unnamed KL021 R
672 213.6 3.8 Norian 457 46 121 35.10 102.00 320 Dashui gold deposit DS-1 I P
673 222 1.2 Norian 601 48 146 41.90 127.00 321 Naozhigou formation TH7-10 R
676 252.6 2.8 Changhsingian 602 15 118 26.70 103.80 322 Chahe Assemblage GWC68a P
677 253 3 Changhsingian 616 -12 93 33.10 95.68 323 Nayixiong Formation TB060-6 A
678 254 4 Changhsingian 616 -12 93 33.09 95.90 323 Nayixiong Formation TB071-2 R
679 241.3 2.4 Ladinian 601 41 108 36.94 107.45 324 Chang-7 Member of Yanchang FormationL-1（Luo-36） P
680 239.7 1.7 Ladinian 601 41 110 35.89 107.97 324 Chang-7 Member of Yanchang FormationL-3（Zhuang-211） P
681 240 1 Ladinian 60301 -4 102 18.08 99.75 325 Mae Man Group LP-3A R P
682 232.9 0.4 Carnian 60301 1 99 20.10 100.42 326 Chiang Khong volcanic suite Th00-26 R P
683 242.1 1.2 Anisian 456 42 102 35.58 102.38 327 Gangcha Complex 09XK30 A
684 230.4 3.1 Carnian 601 48 133 40.91 119.35 328 Shuiquangou Formation Nangoushang-1 A
685 254.2 2.5 Wuchiapingian 630 24 122 35.86 136.52 329 Motodo Formation 11110801 A P
686 253 3.6 Changhsingian 630 21 108 35.86 136.48 329 Motodo Formation 12082601 A P
687 218.5 1.6 Norian 602 41 113 28.00 99.83 330 Xuejiping Porphyry X07-20 A
688 214 4 Norian 616 13 93 33.58 86.04 331 Jianianshan 1695T R
689 247.3 1.8 Olenekian 60401 20 109 22.93 102.77 332 Lychun Rhyolite ? R
690 220 4 Norian 601 50 139 40.90 119.22 332 Shuiquangou Formation 09BD-3 T
691 221 3 Norian 601 50 138 40.88 119.21 332 Shuiquangou Formation 09BG-12 A
692 259.5 0.9 Capitanian 602 2 130 32.33 105.47 103 Lower Wuchiapingian ash horizon SH01(7) P
693 260.4 0.8 Famennian 602 1 132 32.33 105.47 103 Lower Wuchiapingian ash horizon SH03（8） P
694 257.3 0.3 Tournaisian 602 6 127 32.33 105.47 103 Vocanic-ash layer(Upper Wuchiapingian)SH08(15) P
695 253.2 0.3 Changhsingian 602 14 123 32.33 105.47 103 ash layer SH27(23) P
696 252.5 0.3 Changhsingian 602 16 122 32.33 105.47 103 ash layer SH09(25) P
697 252.2 0.4 Changhsingian 602 16 122 32.33 105.47 103 ash layer SH10(27) P
698 252.5 0.2 Changhsingian 602 16 122 32.33 105.47 103 ash layer SH32(29) P
699 230 2 Carnian 60301 3 97 22.50 100.50 334 Manghuai Formation DX-92 R
700 231 5 Carnian 60401 40 101 24.50 100.33 334 Manghuai Formation 02DX-95 R
701 246 2 Anisian 602 14 119 22.28 106.71 335 Beisi Formation D1070 D
702 250 2 Olenekian 602 9 121 21.68 107.62 335 Banba Formation BAN8 R
703 220 4 Norian 60301 7 104 19.32 100.23 336 Chiang Khong-Lampang-Tak Volcanic Belt16′/10(1) R
704 223 6 Norian 60301 6 102 20.31 100.28 336 Chiang Khong-Lampang-Tak Volcanic Belt14/2(1)
705 210.4 1.9 Norian 90.50 35.00 337 high-Mg andesite/dacite suites 2406a D
706 210.9 1.6 Norian 90.50 35.00 337 high-Mg andesite/dacite suites 2406b D
707 211 2 Norian 90.50 35.00 337 high-Mg andesite/dacite suites 2121--6 A
709 227.9 1.5 Carnian 603 4 94 25.90 99.83 338 Xiangcheng volcanics XC09 D
710 230.6 1.3 Carnian 602 45 107 31.20 99.54 338 Changtai volcanics GB47 D
711 230 2.5 Carnian 602 45 106 31.08 99.31 338 Changtai volcanics GB89 R
712 216.1 4.5 Norian 616 12 93 33.73 87.75 339 volcanics above Xiaochaka FormationOP-2 P
713 219 1 Norian 453 51 166 45.07 129.30 340 Zhangguangcailing Group HDY21-1 D
714 317 2 Bashkirian 453 73 92 45.21 129.29 340 Zhangguangcailing Group HDY3-1 R
715 243.5 1.7 Anisian 456 45 95 36.83 95.25 341 DG25-4 R P
716 217 1 Norian 454 49 154 43.67 131.13 342 Tuopangou Formation HS13-1 R
717 214 2 Norian 454 49 156 43.72 131.13 342 Tuopangou Formation HS14-1 R
718 208 1 Rhaetian 454 49 158 44.00 131.10 342 Tianqiaoling Formation HS15-1 R
723 214 3 Norian 453 51 155 45.73 129.29 343 Zhangguangcailing Group HDL1-2 R
724 211 2 Norian 453 50 156 45.08 129.26 343 Zhangguangcailing Group HDY16-1 A
725 228 2 Carnian 453 49 147 45.08 129.26 343 Qinglongtun Formation HB31-2 A
726 285 2 Artinskian 307 -2 14 45.60 8.30 344 Sesia Valley Volcanics R16 R
727 281.7 2.6 Kungurian 307 -1 17 45.50 8.40 344 Sesia Valley Volcanics R4 R
728 282.86 0.13 Kungurian 305 3 17 43.65 3.30 345 Salagou Formation (Octon Member)T12 P



729 283.53 0.1 Artinskian 305 3 16 43.66 3.33 345 Salagou Formation (Octon Member)T9 P
730 284.46 0.1 Artinskian 305 3 15 43.67 3.36 345 Salagou Formation (Octon Member)T2 P
731 284.4 0.07 Artinskian 305 3 15 43.67 3.35 345 Salagou Formation (Octon Member)T1 P
732 290.96 0.19 Sakmarian 305 1 10 43.69 3.35 345 Viala Formation III P
733 293.85 0.1 Sakmarian 305 0 7 43.69 3.18 345 Tulieres-Loiras Formation VI P
734 293.94 0.08 Sakmarian 305 0 7 43.69 3.17 345 Tulieres-Loiras Formation V P
735 270.2 2.7 Roadian 601 22 62 41.77 110.43 346 Suji Volcanic Sequence NM08-42 R
736 268 3.8 Wordian 601 37 96 41.75 110.55 346 Suji Volcanic Sequence NM08-58 D
737 315.3 1.6 Bashkirian 464 36 30 46.30 83.20 347 Carboniferous section TCA-1 P
738 322.9 5.6 Bashkirian 450 36 31 46.00 87.50 348 Batamayineishan Formation J08-14-7 P
740 330.4 2.2 Serpukhovian 604 -14 73 18.65 102.15 349 Muang Feuang andesite LV-5 A
741 334.9 1.7 Visean 604 -16 67 18.80 102.13 349 Muang Feuang rhyolite LV-8 R
742 349.6 1.7 Tournaisian 604 -23 69 18.70 102.13 349 Muang Feuang tuff LV-14 P
744 315.4 3.8 Bashkirian 60401 -12 75 18.16 101.36 349 Pak Lay basaltic andesite LV-25 A
745 247.41 0.12 Olenekian 602 16 121 25.80 107.00 350 Luolou Formation CHIN47 P
751 247.35 0.11 Olenekian 602 16 120 25.80 107.00 350 Luolou Formation CHIN52 P
752 246.43 0.17 Anisian 602 17 120 25.80 107.00 350 Luolou Formation CHIN51 P
753 247.36 0.06 Olenekian 602 15 120 24.60 106.80 350 Luolou Formation MOW103 P
754 247.25 0.06 Olenekian 602 15 120 24.60 106.80 350 Luolou Formation MOW104 P
755 246.87 0.09 Anisian 602 16 120 24.60 106.80 350 Transition beds MOW105 P
756 247.1 0.15 Anisian 602 15 120 24.60 106.80 350 Transition beds MOW106 P
757 246.78 0.07 Anisian 602 16 120 24.60 106.80 350 Transition beds MOW107 P
758 246.44 0.14 Anisian 602 16 120 24.60 106.80 350 Transition beds MOW109 P
759 221 1 Norian 616 11 96 33.80 95.17 351 Batang Group GS3 D
785 280 2.5 Kungurian 307 -1 20 45.98 9.85 352 Cabianca Volcanite VZ1 P
786 291 4 Sakmarian 307 -4 10 45.98 9.85 352 Cabianca Volcanite VZ3 I P
787 272 3 Roadian 307 3 20 46.00 9.86 352 Cabianca Volcanite LG4 I P
788 270 2 Roadian 307 4 21 46.00 9.86 352 Cabianca Volcanite LG5 I P
794 308.1 2.9 Moscovian 306 -11 -3 42.32 8.63 353 Osani Andesite RC22 A
795 332 7 Visean 306 -16 -19 42.32 8.63 353 Osani Andesite RC02 A
799 290.3 2.4 Sakmarian 306 -4 8 42.36 8.81 353 Monte Estremo Rhyolite RC08 R
800 292.5 2.1 Sakmarian 306 -5 7 42.67 9.14 353 Asco-Calenzana pyroclastic series VZ06 R-D P
801 286.1 2.5 Artinskian 306 -3 12 42.36 8.81 353 Vecchiu Bridge Rhyolite RC07 R
802 284.2 4.1 Artinskian 306 -16 -30 42.35 8.63 353 Culombu Rhyolite RC06 R
805 339.2 3.1 Visean 306 -16 -30 42.39 8.69 353 Eltru Rhyolite RC05 R
806 278.1 2.3 Kungurian 306 -1 18 42.45 9.02 353 Ht. Asco Rhyolite RC01 R
812 248 6 Olenekian 453 35 125 45.70 129.20 354 Zhangguangcailing Group HDL1-2 R
813 214 3 Norian 453 51 155 45.70 129.20 354 Zhangguangcailing Group HDL1-2 R
814 251 4 Olenekian 453 34 124 45.00 129.20 354 Zhangguangcailing Group HDY16-1 A
815 211 2 Norian 453 50 156 45.00 129.20 354 Zhangguangcailing Group HDY16-1 A
816 218 1 Norian 453 51 167 45.00 129.20 354 Zhangguangcailing Group HDY21-1 R
819 375.55 0.1 Frasnian 101 -26 -103 36.50 -83.02 355 Chattanooga Shale tephra 01 P
820 375.25 0.13 Frasnian 101 -26 -103 36.50 -83.02 355 Chattanooga Shale tephra 06 P
821 375.14 0.12 Frasnian 101 -20 -99 42.70 -78.93 355 Rhinestreet Shale tephra 7.67 P
822 311 2 Moscovian 450 43 33 44.00 89.00 356 Qijiagou Group D I P
823 318.8 2.5 Bashkirian 202 -44 -98 -29.00 -71.17 357 Quebrada Chañaral Section CPV-12-105 R
824 303.8 2.7 Kasimovian 202 -46 -84 -29.00 -71.17 357 Quebrada Chañaral Section CPV-12-12 D
825 291.4 0.8 Sakmarian 202 -29 -71 -29.00 -71.17 357 Quebrada Chañaral Section CPV-12-127 P
826 310.87 0.55 Moscovian 101 -11 -46 36.41 -84.18 358 Walnut Mountain RI-89 R
827 310.71 0.55 Moscovian 101 -11 -46 36.72 -83.82 358 Fire Clay (Dean) RK-89 R
828 311.2 0.55 Moscovian 101 -11 45 37.00 -83.40 358 Fire Clay (Hazard #4) RH-89 R
829 310.25 0.55 Moscovian 101 -10 -45 37.22 -82.98 358 Fire Clay (Jack Rock) RB-89 R
830 311.38 0.55 Moscovian 101 -12 -45 37.02 -82.69 358 Phillips (No. 7) RFG-89 R
831 310.27 0.54 Moscovian 101 -11 44 37.63 -82.39 358 Fire Clay RV-89 R
832 311.3 0.55 Moscovian 101 -11 -43 38.05 -81.55 358 "Hernsahw" RS-89 R
833 342.1 1.3 Visean 315 0 -39 56.00 3.00 359 Garleton Hills Volcanic Formation MV69 T
834 342.4 1.1 Visean 315 0 -39 56.00 3.00 359 Garleton Hills Volcanic Formation MV18 T
835 380 5 Frasnian 16101 5 -122 57.02 -130.65 360 Undifferentiated Volcanics R P
836 344.8 5 Visean 16101 25 -90 57.01 -131.14 360 Undifferentiated Volcanics A P
837 319 5 Bashkirian 16101 27 -61 57.01 -131.14 360 Undifferentiated Volcanics A P
838 355 5 Tournaisian 16101 21 -103 57.10 -130.82 360 Undifferentiated Volcanics R P
839 312 5 Moscovian 16101 32 -67 57.37 -130.75 360 Undifferentiated Volcanics D
840 346.6 2.2 Visean 16104 28 -90 61.70 -131.00 361 Wolverine Lake Group
841 353 7 Tournaisian 16105 30 -94 64.90 -144.90 362 Blackshell Unit 00ADb5 R
842 372 5 Famennian 16105 20 -115 64.90 -145.40 362 Blackshell Unit 96ADb20 R
843 360 5 Famennian 16105 27 -106 64.00 -147.70 362 Totatlanika Schist 98ADb78A R
844 365 5 Famennian 16105 25 -111 63.90 -147.70 362 Totatlanika Schist 98ADb80 R
845 358.6 6.2 Tournaisian 16105 27 -103 63.30 -144.20 363 Jarvis Belt N484563 R-D
846 364.2 6.6 Famennian 16105 23 -110 63.20 -143.90 363 Jarvis Belt N484559 D
847 372 5.8 Famennian 16105 19 -117 63.20 -144.10 363 Jarvis Belt N484558 R-D
848 369 4 Famennian 16105 24 -115 63.60 -150.90 363 Spruce Creek Sequence 91BT-181 R
849 370 5 Famennian 16105 23 -116 63.60 -150.90 363 Spruce Creek Sequence 84DN24 R
850 369 3 Famennian 18103 23 -108 65.90 -147.80 364 Fairbanks-Chena Assemblage 87ANK081A R
851 341.2 4.8 Visean 16104 34 -83 64.20 -141.80 363 Fortymile River Assemblage 98ADb13C P
852 347.9 1.7 Tournaisian 16104 32 -90 64.50 -140.50 363 Nasina Assemblage 00M103AA R
853 359.5 11 Famennian 16104 25 -104 64.60 -141.30 363 Nasina Assemblage 98ADb23A R
854 360.9 2.1 Famennian 16104 24 -105 64.30 -140.50 363 Nasina Assemblage MLB-89-281 R
855 253.3 1 Changhsingian 16104 44 -58 64.50 -141.00 363 Nasina Assemblage 98ADb19 R P
856 256.2 1.1 Wuchiapingian 16104 44 -63 64.60 -141.30 363 Nasina Assemblage 98ADb29 R
857 256.6 0.9 Wuchiapingian 16104 43 -65 64.50 -141.10 363 Nasina Assemblage 96ADb47A R
858 260.2 0.6 Capitanian 16104 44 -58 64.50 -141.00 363 Nasina Assemblage 89-MLB-281 P
859 267 2.7 Wordian 16104 39 -76 64.60 -141.10 363 Nasina Assemblage 98ADb25 R
860 255.1 0.5 Wuchiapingian 16104 44 -61 64.50 -141.00 363 Klondike Schist 99M-20 P
861 256 0.5 Wuchiapingian 16104 44 -63 64.50 -141.00 363 Klondike Schist MLB-91-108 R
862 355.6 2.7 Tournaisian 16104 23 -101 60.10 -131.20 365 Dorsey Complex 99RAS-31-1 P
863 341.9 1.1 Visean 16104 27 -85 60.20 -131.30 365 Ram Creek Complex RCAS-17B D
864 336.4 3.6 Visean 16106 22 -73 59.60 -130.50 365 Ram Creek Complex 96JN34-5 D
865 325.1 3 Serpukhovian 16104 28 -64 59.80 -131.60 366 Big Salmon Complex MMI97-35-1A D
866 281 2 Kungurian 16104 35 -66 59.60 -131.70 365 Butsih Formation 96-DY-58z A
867 372 3 Famennian 16105 20 -117 63.90 -147.25 362 Mystic Creek member 97ADb57 R
868 357 4 Tournaisian 16105 29 -101 63.80 -147.30 362 Totatlanika Schist DC98-52-54 R
869 372 5 Famennian 16105 20 -115 64.85 -145.30 362 Nasina Assemblage 96ADb20 R
870 361.1 1 Famennian 154 -11 -109 54.30 -121.00 222 Exshaw Formation Red Deer Tuff R-D P
871 363.2 2 Famennian 154 7 -111 52.90 -117.50 222 Exshaw Formation Maligne Canyon Tuff R-D P
872 340.4 5.5 Visean 16106 22 -78 59.40 -130.40 252 Upper Dorsey 97TH47 R
873 277 4 Kungurian 801 -46 136 -16.70 144.60 366 Nychum volcanics R I P
874 301 5 Gzhelian 801 -42 124 -17.60 144.90 366 Boxwood Volcanics R-D I P
875 278 5 Kungurian 801 -46 137 -17.00 144.80 366 Wakara Volcanic Subgroup R I P
876 281 2 Kungurian 801 -45 137 -17.10 144.90 366 Djungan Volcanic Subgroup R I P
877 280 5 Kungurian 801 -45 138 -17.10 144.90 366 Djungan Volcanic Subgroup R I P



878 288 17 Artinskian 801 -44 131 -17.10 144.90 366 Yongala Volcanic Subgroup R I P
879 290 12 Artinskian 801 -44 130 -17.20 144.90 366 Yongala Volcanic Subgroup R I P
880 284 4 Artinskian 801 -45 135 -17.20 144.90 366 Yongala Volcanic Subgroup R I P
881 301 11 Gzhelian 801 -42 132 -17.20 144.50 366 Jamtin Rhyolite R-D I P
882 304 4 Kasimovian 801 -42 124 -17.30 144.80 366 Boonmoo Volcanic Subgroup R I P
883 306 3 Kasimovian 801 -42 125 -17.30 144.80 366 Boonmoo Volcanic Subgroup R I P
884 308 4 Moscovian 801 -41 125 -16.80 144.70 366 Nightflower Dacite D I P
885 299 6 Gzhelian 801 -40 124 -15.80 145.40 366 Obree Point Volcanics D
886 289 2 Artinskian 801 -44 130 -17.70 143.90 367 Bulleringa Volcanic Subgroup R I P
887 290 3 Artinskian 801 -45 128 -17.90 143.60 367 Campbell Mountain Cauldron R I P
888 329 9 Serpukhovian 801 -33 132 -17.50 144.00 368 Wirra Volcanics R I P
889 325 5 Serpukhovian 801 -33 133 -17.00 145.00 368 Eveleigh Volcanics R I P
890 283 3 Kungurian 801 -46 134 -18.00 143.80 367 Brodies Gap Rhyolite R I P
891 323 5 Bashkirian 801 -35 132 -18.40 143.75 367 Corkscrew Rhyolite R I P
892 325 5 Serpukhovian 801 -34 132 -18.40 144.00 367 Mosaic Gulley rhyolite R I P
893 329 9 Serpukhovian 801 -34 132 -18.70 143.80 367 Jinker Creek Rhyolite R I P
894 325 7 Serpukhovian 801 -35 132 -18.70 143.80 367 Bousey Rhyolite R I P
895 274 5 Kungurian 801 -46 132 -15.90 142.50 369 R-D I P
896 337 6 Visean 801 -34 127 -19.10 146.30 370 Saint Giles Volcanics R I P
897 342 7 Visean 801 -36 126 -194.00 145.20 370 Oweenee Rhyolite R I P
898 351.2 4 Tournaisian 801 -36 145 -22.00 147.10 371 Lone Sister
899 401 4 Emsian 801 -37 168 -32.00 148.50 371 Mt. Aubry Gold Deposit
900 356.5 2.9 Tournaisian 801 -31 166 -21.10 147.20 371 Wirralie
901 350.4 2.8 Tournaisian 801 -36 143 -21.30 147.30 371 Mt. Coolon
902 332 4 Visean 305 -10 -21 46.00 2.00 372 Fireclay CI1 P
903 333 2 Visean 305 -11 -19 44.30 2.60 372 Rhyolite CI6 R
904 319 5 Bashkirian 302 0 -6 60.10 10.30 373 Dronningvein Tuffaceous Sediment P
905 274 4 Kungurian 330 19 14 57.00 7.00 374 R
906 310.7 7.8 Moscovian 315 1 -2 49.60 7.30 375 Tonstein 6 R-D P
907 310.1 7.6 Moscovian 315 0 -3 49.60 7.30 375 Tonstein 4A R-D P
908 309.7 4.4 Moscovian 315 0 -2 49.60 7.30 375 Tonstein 3 R-D P
909 308 4 Moscovian 315 1 -2 49.60 7.30 375 Tonstein 1 R-D P
910 302.9 7.4 Sakmarian 315 3 0 49.60 7.30 375 Tonstein 0 R-D P
911 294.6 4.3 Sakmarian 315 6 5 49.60 7.10 376 Donnersberg Rhyolite R P
912 297.8 7.9 Asselian 315 5 2 49.60 7.10 376 Lohmuhle Tuff R P
913 295.7 7.7 Asselian 315 6 4 49.60 7.10 376 Nohfeldon Rhyolite R
914 298.7 5.3 Asselian 375 5 2 49.60 7.70 376 Hohlbusch Tuff R P
915 297 4.5 Asselian 315 6 3 49.80 7.80 376 Kreuznach Rhyolite R P
916 293.9 5 Sakmarian 375 7 6 49.60 7.80 376 Veldenz Rhyolite R I P
917 283 2.5 Kungurian 304 -3 8 41.20 -1.00 377 Autunian A
920 308.4 0.7 Moscovian 16102 32 -68 57.40 -126.90 378 Asitka Group R
921 375 15 Frasnian 16101 10 -120 58.20 -134.10 379 Stikine Terrane D
922 367 10 Famennian 16101 14 -116 57.00 -132.90 380 Ruth Assemblage P
923 307.7 3.1 Moscovian 202 -56 -69 -30.40 -53.10 381 Harare Group P
924 298.8 1.9 Asselian 202 -56 -60 -30.50 -53.10 381 Rio Bonito Formation P
925 292 2.5 Sakmarian 304 -5 0 41.10 -1.20 382 Autunian A
926 287 12 Artinskian 304 -3 3 41.20 -2.90 383 Atienza A
927 304 1.5 Kasimovian 304 -8 -6 42.30 1.50 384 Coll de Vanses Andesite A611-10 A
928 300.4 1.4 Gzhelian 304 -7 -5 42.30 1.70 384 Cadi Ignimbrite A611-12 R I P
929 296.2 3.1 Asselian 304 -5 -2 42.40 1.10 384 Estac Ignimbrite A611-1 R I P
930 296.1 4 Asselian 304 -5 -2 42.40 0.50 384 Erill Ignimbrite A511-8 R I P
931 281.5 2.3 Kungurian 304 -2 12 42.30 2.00 384 Castellar de n'Hug Ignimbrite A611-22 R I P
932 315 2 Moscovian 451 40 59 43.90 88.20 385 Liushugou Formation TC-23 T I P
933 319 3 Bashkirian 933 34 58 43.60 91.00 385 Liushugou Formation DST-02 T I P
934 314.4 3.4 Moscovian 934 38 33 43.90 85.40 386 Arbasay Formation XJ10-04 P
935 322 4 Bashkirian 455 67 60 46.10 115.90 387 Baoligaomiao Formation 4031 A
936 320 2 Bashkirian 455 68 59 46.10 115.90 387 Baoligaomiao Formation 1016-2 A
937 318 4 Bashkirian 455 68 64 46.30 115.90 387 Baoligaomiao Formation 213-5 R
938 317 2 Bashkirian 455 67 68 45.40 115.60 387 Baoligaomiao Formation 219-6 T
939 310 2 Moscovian 455 66 86 45.80 115.70 387 Delewula Formation 5335 T
940 300 2 Gzhelian 455 65 95 45.70 115.80 387 Delewula Formation 211-2 T P
941 252.49 0.76 Changhsingian 602 13 134 30.80 119.00 388 Dalong Formation ash 1 P
942 252.2 1.8 Changhsingian 602 13 134 30.80 119.00 388 Yinkeng Formation ash 5 P
943 251.74 0.77 Induan 602 15 133 30.80 119.00 388 Yinkeng Formation ash 8 P
944 420.2 2.9 Pridoli -36.00 149.20 389 Rothlyn Formation 2122509 D
945 419.6 2.7 Pridoli -35.40 149.50 389 Captaius Flat Formation 2128517 D
946 311.2 1.8 Moscovian 801 -52 144 -32.80 151.30 389 Pokolbiu Hills Volcanics 2129181 R I P
947 208 4.3 Rhaetian 456 48 111 37.50 91.30 390 Qimautage Volcanics Set-1 R
948 222.3 2.3 Norian 456 53 103 37.50 91.30 390 Qimautage Volcanics Set-2 R
949 419.2 3 Lochkovian 43.60 125.10 391 Taoshan Rhyolite LK33-1 R
950 410 2 Pragian 601 8 64 43.10 125.40 391 Wanyue IILK02-1 R P
951 403 3 Emsian 601 11 67 43.10 125.50 391 Wanyue 14YT18-1 R P
952 208 1 Rhaetian 455 55 161 50.50 131.40 392 Ust_Tyrma Volcanic Complex C-1132 T-R
953 226 0.9 Norian 606 -2 90 29.40 91.00 393 Changguo Volcanics TS4-08 A
954 237 1.1 Carnian 606 -9 89 29.40 91.00 393 Changguo Volcanics TS4-09 A
955 226.6 1.2 Norian 606 -2 90 29.40 91.00 393 Changguo Volcanics TS4-10 A
956 226.4 1 Norian 606 -2 90 29.40 91.00 393 Changguo Volcanics TS4-11 A
957 392.9 2.7 Eifelian 801 -26 164 -22.40 145.00 394 Unnamed 2130084 I P
958 305.1 2.6 Kasimovian 801 47 132 -23.70 148.60 394 Unnamed 2130075 P
959 263 3.5 Capitanian 334 12 26 48.90 20.20 395 Gregora Body R I P
960 315 1.8 Moscovian 375 -1 2 51.00 15.80 396 unnamed R-D I P
961 222 2 Norian 178 19 -51 38.10 -118.00 397 Candelaria Formation R
964 242.9 2.5 Anisian 283 -55 -45 -42.20 -69.30 398 Taquetren Formation PO-2a A
965 235.8 2 Carnian 2901 -47 -46 -34.90 -68.30 399 Puesto Viejo Group I P
969 285.4 6.1 Artinskian 307 -2 16 46.40 11.30 400 STP3 R I P
970 303.5 4.4 Gzhelian 308 -8 3 46.70 11.70 400 STP4 R-D I P
971 298 1 Asselian 305 4 4 47.60 8.40 401 Wieiach Tuff 1432.26 P
972 295.7 7.7 Asselian 305 5 6 47.60 8.40 401 Wieiach Tuff 1586.52 P
973 367.8 4.4 Famennian 461 30 25 44.10 81.50 402 Dahalajunsha Formation TS31 P
974 376 3.1 Frasnian 461 30 22 44.10 81.50 402 Dahalajunsha Formation TS32 A
975 375.1 3.6 Frasnian 461 30 22 44.10 81.50 402 Dahalajunsha Formation TS26 A
976 333.2 9.2 Visean 459 33 28 43.30 81.60 402 Dahalajunsha Formation TS21 A
977 359.9 5.1 Famennian 459 30 27 43.40 83.10 402 Dahalajunsha Formation TS17 D
978 360.5 3.4 Famennian 461 30 26 44.20 81.60 403 Dahalajunsha Formation TWE-20 A
979 316 1.7 Bashkirian 459 35 34 43.60 83.10 404 Dahalajunsha Group DD-145 D
980 300.3 0.6 Gzhelian 305 4 2 48.30 8.20 405 Stephanian C tuff 159/71S P
981 302.9 1.6 Gzhelian 375 3 0 49.40 7.00 405 Upper Stephanian A COT0/2 P
982 309.5 5 Moscovian 315 2 -4 51.70 7.10 405 Middle Westephalian C COTH1-1 P
983 310.7 5 Moscovian 315 1 -4 51.70 7.10 405 Upper Westephalian B COT-Z P
984 319.5 5 Bashkirian 302 -6 4 49.80 18.30 405 Upper Namurian A COT479 P



985 324.8 5 Serpukhovian 302 -4 -2 49.80 18.30 405 Upper Namurian A COT365 P
986 324.6 5 Serpukhovian 302 -4 -2 49.80 18.30 405 Upper Namurian A COT335 P
987 412.3 2.3 Lochkovian 801 -47 167 -35.40 149.70 406 Toggahnoggra Rhyolite R-D I P
988 413 2.3 Lochkovian 801 -47 150 -35.30 149.70 406 Manar Ignimbrite D I P
989 413.4 2.6 Lochkovian 801 -47 149 -35.50 149.70 406 Kadoona Dacite D I P
990 344 6 Visean 461 34 22 44.50 81.30 407 Dahalajunsha Volcanics III-20
991 353 3.5 Tournaisian 461 32 22 44.50 81.30 407 Dahalajunsha Volcanics III-46
992 416.7 2.6 Lochkovian 44.20 81.80 408 Jingxi Section JX10 P
993 386.4 9.3 Givetian 461 32 20 44.20 81.80 408 Jingxi Section JX9 R
994 356.2 2 Tournaisian 461 32 24 44.20 81.80 408 Axi Section AX12 A
995 263 4 Capitanian 602 -3 132 26.70 104.00 409 Xuanwei Formation JW-1 I P
996 252.2 1 Changhsingian 601 26 106 31.40 120.30 410 Meishan Section MS-A-25 I P
997 251.7 1 Induan 601 26 106 31.40 120.30 410 Meishan Section MS-A-28 I P
998 253.5 1.2 Changhsingian 602 12 123 30.90 105.10 410 Shangsi Section SS-24 I P
999 249 0.82 Olenekian 601 28 106 31.50 119.20 410 Dongpan section DPIO-5-13 I P

1000 377 2 Frasnian 801 -26 -174 -37.20 146.40 411 Toombullup Ignimbrite Toom-1 I P
1001 293.7 3.4 Sakmarian 801 -52 141 -28.50 151.50 412 Alum Rock Conglomerate Rhyolite Z1592 R I P
1002 291.3 2.8 Sakmarian 801 -53 143 -28.60 151.50 412 Alum Rock Conglomerate Rhyolite Z1558 R I P
1003 268.9 2 Roadian 801 -63 146 -32.20 151.00 412 Greta Coal Measures Z1842 I P
1004 272.2 3.2 Roadian 801 -62 149 -32.90 151.40 412 Branxton Formation Z2015 I P
1005 264.1 2.2 Capitanian 801 -65 145 -32.20 150.90 412 Mullbring Siltstone Z1793 I P
1006 253.4 3.2 Changhsingian 801 -59 138 -24.00 148.30 412 Ingelara Formation Z1899 I P
1007 249.6 2.2 Olenekian 801 -59 138 -24.00 148.30 412 Ingelara Formation Z1716 I P
1008 250 2.2 Olenekian 801 -60 138 -24.70 148.10 412 Black Allea Shale Z1980 I P
1009 257.4 2.8 Wuchiapingian 801 -63 -145 -28.30 151.80 412 Rhyolitic Range Beds Z1557 I P
1010 255.5 3 Wuchiapingian 801 -63 146 -28.40 166.20 412 Condamine beds Z1546 R I P
1011 222 2 Norian 178 19 -51 38.20 -118.10 397 Candelaria Formation R I P
1022 248 3 Olenekian 202 -35 -39 -23.70 -68.10 413 Peine, Cas Formations I P
1023 310 4 Moscovian 302 5 5 49.70 20.70 241 Chelmiec R-D
1024 294 3 Sakmarian 453 61 118 45.70 127.50 414 J2t Formation HB1-1 R
1025 293 2 Sakmarian 453 60 118 45.20 127.20 414 C2t Formation HB14-1 A
1026 293 2 Sakmarian 453 61 118 45.90 127.40 414 J2t Formation HB17-1 A
1027 286 2 Artinskian 453 56 124 44.90 129.10 414 P2W Formation HMD4-1 D
1028 291 4 Sakmarian 453 59 121 45.50 128.50 414 J2t Formation HYS1-1 R
1029 291 3 Sakmarian 453 59 121 45.50 128.50 414 J2t Formation HYs2-1 R
1030 314 3 Moscovian 430 70 76 48.50 118.00 415 Budate Group GW 096 R P
1031 295 3 Sakmarian 430 65 104 48.50 118.00 415 Budate Group GW 098 D
1032 313 6 Moscovian 430 70 79 48.50 118.00 415 Budate Group GW 097 D P
1033 312 3 Moscovian 430 70 82 48.50 118.00 415 Budate Group GW 089 D-R P
1034 356 5 Tournaisian 430 65 48 48.50 118.00 415 Budate Group Xi9-1 A P
1035 349 5 Tournaisian 430 63 43 48.50 118.00 415 Budate Group Xi9-2 A P
1036 315 4 Moscovian 430 71 72 48.50 118.00 415 Budate Group GW 028 A
1037 298 4 Asselian 430 67 101 48.50 118.00 415 Budate Group GW 030 A
1038 271 8 Roadian 601 37 94 42.30 111.00 416 Xilimiao Group CGA 25 R
1039 276 10 Kungurian 601 37 92 42.30 111.00 416 Xilimiao Group CGA 26 R
1040 305 3 Kasimovian 466 31 34 40.70 69.70 417 Akcha Suite 406301
1041 301 4 Gzhelian 466 25 33 40.90 70.10 417 Nadak Suite 414802 A
1042 341.7 2.7 Visean 451 35 43 41.80 91.50 418 Aquishan Formation R
1043 363.2 5.7 Famennian 1043 39 34 43.80 87.10 419 Dahalajunshan Formation A
1044 296 4 Asselian 601 10 56 39.90 116.00 420 Hongmiaoling Formation T3S-1 P
1045 310.9 0.8 Moscovian 101 -11 -45 37.40 -83.30 421 P
1046 272 3 Roadian 304 4 12 42.60 -0.50 422 5588 R
1047 332 4 Visean 305 -10 -21 46.00 2.10 372 Stephanian Formation CI1 P
1048 334 4 Visean 375 -1 -17 50.50 16.60 423 Bardo Unit Paprotruia beds P
1049 336.22 0.06 Visean 315 -5 -26 50.30 4.90 424 Livian W1 P
1050 335.59 0.19 Visean 315 -5 -25 50.30 4.90 424 Warnantian W8 P
1051 332.5 0.07 Visean 315 -5 -21 50.30 4.90 424 Warnantian W13 P
1052 328.84 0.16 Serpukhovian 302 -1 -8 49.70 18.30 425 Ostrava Formation Ludmila P
1053 328.01 0.08 Serpukhovian 302 -1 4 49.70 18.30 425 Ostrava Formation Karel P
1054 324.54 0.46 Serpukhovian 315 -8 -14 52.90 -2.00 426 Arnsbergian B6 P
1055 317.63 0.39 Bashkirian 315 -8 -4 51.30 4.80 426 Langsettian T75 P
1056 313.78 0.38 Moscovian 315 -3 -3 51.70 6.90 426 Duckmantian Z1 P
1057 374 2 Frasnian 61601 -53 129 33.80 84.80 427 Riwanchaka 12RW-1 R
1058 356 3 Tournaisian 616 -52 92 34.40 85.10 427 Laxiongco 12ND-1 R
1059 353 3 Tournaisian 616 -51 81 34.40 85.10 427 Laxiongco 12ND-5 R
1060 372 2 Famennian 1060 -53 132 33.80 84.80 427 Riwanchaka 12RW-6 R
1061 374.3 1.6 Frasnian 304 -6 -53 37.80 -8.70 428 Volcanic Siliceous Complex CE1 R-D
1062 371.1 1.2 Famennian 304 -6 -55 37.70 -8.70 428 Volcanic Siliceous Complex CE2 R-D
1063 371.6 1 Famennian 304 -6 -55 37.70 -8.70 428 Volcanic Siliceous Complex CE3 R-D
1064 369.5 0.85 Famennian 304 -7 -56 37.70 -8.70 428 Volcanic Siliceous Complex CE4 R-D
1065 361.8 4 Famennian 304 -13 -57 38.00 -8.50 428 Volcanic Siliceous Complex AZI4 R-D
1066 356.5 1.3 Tournaisian 304 -15 -55 37.90 -8.20 428 Volcanic Siliceous Complex SJ1 R-D
1067 356.6 2.1 Tournaisian 304 -15 -55 37.90 -8.20 428 Volcanic Siliceous Complex SJ2 R-D
1068 364 1.7 Famennian 304 -12 -56 37.90 -8.20 428 Volcanic Siliceous Complex FEV1 R-D
1069 354.6 1.7 Tournaisian 304 -15 -54 37.90 -8.20 428 Volcanic Siliceous Complex FEV2 R-D
1070 355.4 2.1 Tournaisian 304 -15 -55 37.80 -7.90 428 Volcanic Siliceous Complex CO5 R-D
1071 357.2 2 Tournaisian 304 -15 -55 37.80 -7.90 428 Volcanic Siliceous Complex IP4 R-D
1072 365.8 2.1 Famennian 304 11 -56 37.70 -7.70 428 Volcanic Siliceous Complex SB55 R-D
1073 356.9 5 Tournaisian 304 -15 -55 37.70 -7.70 428 Volcanic Siliceous Complex SB8-89.7 R-D
1074 353.9 1.1 Tournaisian 304 -15 -54 37.70 -7.50 428 Volcanic Siliceous Complex CH601 R-D
1075 349 4.9 Tournaisian 721 -22 -22 34.70 -7.50 428 Volcanic Siliceous Complex CH602 R-D
1076 360.5 0.8 Famennian 315 0 -57 51.40 7.50 429 Hangenberg Limestone 79 R-D P
1077 360.2 0.7 Famennian 315 0 -57 51.40 7.50 429 Hangenberg Limestone 70 R-D P
1078 303 7 Gzhelian 304 -5 -10 43.40 -5.40 430 Niao A
1083 315 5 Moscovian 16101 29 -64 56.60 -129.60 431 Hazelton Group 91-120 A
1084 412.6 3.5 Lochkovian 401 46 12 47.80 88.50 432 Kangbutiebao Formation ABG 178 R
1085 408.7 5.3 Pragian 401 46 11 47.80 88.50 432 Kangbutiebao Formation ABG 53 R
1086 406.7 4.3 Emsian 401 46 11 47.80 88.30 432 Kangbutiebao Formation TM 51 R
1087 393.1 3.4 Eifelian 580 27 36 40.90 87.60 433 Saerming Formation A I P
1088 368.8 3.1 Famennian 401 44 20 44.70 96.30 434 Dundunshan Group 09DDS45-1 R
1089 316 4 Bashkirian 461 34 32 44.70 81.40 435 Dabate 096XJ04 D
1090 384.4 2.3 Givetian 108 -23 -93 42.90 -69.20 436 Cashes Ledge Igneous Suite 342-1-1 P
1091 383.9 1.6 Givetian 108 -23 93 42.90 -69.20 436 Cashes Ledge Igneous Suite 342-2-5 P
1092 389.3 4.9 Eifelian 101 -27 -103 39.30 -80.10 437 Marcellus shale ARM-1 P
1093 389.7 3.9 Eifelian 101 -28 -103 39.30 -80.10 437 Marcellus shale ARM-2 P
1094 390 1.2 Eifelian 101 -28 -103 39.30 -80.10 437 Marcellus shale ARM-4 P
1095 386.1 6.3 Givetian 101 -27 -103 39.30 -80.10 437 Onondaga Limestone ARM-7 P
1096 407.7 0.7 Pragian 375 -13 -3 49.80 11.90 438 Hunsrock Slate Hans-Platte P
1097 392.2 1.5 Eifelian 315 0 -73 50.10 6.50 438 Hercules I P
1100 247.32 0.08 Olenekian 602 16 121 25.80 107.10 439 Guandao Section PGD Tuff-2 P



1102 215.7 2.3 Norian 601 44 127 33.70 109.40 440 Tianshui Rhyolite R
1103 229 2 Carnian 604 31 107 14.70 106.00 441 R
1107 245.67 0.4 Anisian 2901 -50 -43 -38.00 -67.80 442 Choiyoi Group YK-328 R I P
1108 245.95 0.17 Anisian 2901 -50 -43 -38.00 -67.80 442 Choiyoi Group YK-329 R I P
1109 245.95 0.1 Anisian 2901 -50 -43 -38.00 -67.90 442 Choiyoi Group YK-330 R I P
1110 245.9 0.13 Anisian 2901 -50 -43 -38.00 -67.70 442 Choiyoi Group YK-331 R I P
1111 246 0.22 Anisian 2901 -50 -43 -38.00 -67.70 442 Choiyoi Group YK-332 R I P
1112 210.94 1.02 Norian 2901 -41 -38 -38.00 -67.90 442 Choiyoi Group YK-445 R I P
1113 261.29 0.5 Capitanian 2901 -49 -44 -37.00 -67.30 442 Choiyoi Group YK-440 R I P
1114 260.85 0.42 Capitanian 2901 -49 -44 -37.00 -67.30 442 Choiyoi Group YK-441 R I P
1115 261.05 0.22 Capitanian 201 -19 -35 -7.00 -67.30 442 Choiyoi Group YK-442 R I P
1116 261.08 0.12 Capitanian 2901 -49 -44 -37.00 -67.30 442 Choiyoi Group YK-443 R I P
1117 263.51 0.31 Capitanian 801 -68 145 -34.40 150.90 4 Brougton Formation PCF16 P
1118 254.86 0.3 Wuchiapingian 801 -69 144 -34.20 150.90 4 Huntley Claystone PCW266 P
1119 254.1 0.32 Changhsingian 801 -69 143 -34.40 150.50 4 Farmborough Claystone PCF23 P
1120 253.59 0.3 Changhsingian 801 -69 143 -34.40 150.50 4 Farmborough Claystone PCF24 P
1121 252.6 0.3 Changhsingian 801 -69 144 -34.20 151.00 4 Bulli Coal SB27 P
1122 248.23 0.32 Olenekian 801 -70 144 -34.30 150.90 4 Garrie Formation Bulli 5 P
1123 255.26 0.31 Wuchiapingian 801 -68 145 -33.00 151.50 4 Nobbys Tuff GA2031204 P
1124 253.25 0.3 Changhsingian 801 -68 145 -33.10 151.40 4 Awaba Tuff GA2031203 P
1125 252.85 0.32 Changhsingian 801 -68 145 -33.10 151.60 4 Great Northern Coal Myuna 2 P
1126 252.7 0.3 Changhsingian 801 -68 145 -33.10 151.60 4 Mannering Park Tuff GA2055445 P
1127 252.78 0.3 Changhsingian 801 68 145 -33.10 151.60 4 Cowper Tuff GA2166418 P
1128 271.6 0.33 Roadian 801 -62 148 -33.00 151.60 4 Rowan Formation GA2031207 P
1129 257.43 0.31 Wuchiapingian 801 -67 143 -32.30 151.50 4 Fairford Formation GA2005149 P
1130 257.04 0.31 Wuchiapingian 801 -67 143 -32.30 150.70 4 Fairford Formation PCF18 P
1131 253.55 0.3 Changhsingian 801 67 144 -32.30 150.90 4 Upper Pilot A M4 P
1132 253.38 0.31 Changhsingian 801 -67 143 -32.30 150.70 4 Fassifern Lower Seam M3 P
1133 256.01 0.3 Wuchiapingian 801 -61 143 -26.20 150.70 4 Tinowan Formation GA2122736 P
1134 254.34 0.31 Wuchiapingian 801 -61 140 -26.20 149.20 4 Black Alley Shale GA2122738 P
1135 254.1 0.3 Wuchiapingian 801 -61 140 -26.20 149.20 4 Kaloola  Member Bandanna FormationGA2122742 P
1136 253.81 0.3 Changhsingian 801 -61 140 -26.20 149.20 4 Kaloola  Member Bandanna FormationGA2122744 P
1137 253.59 0.32 Changhsingian 801 -61 140 -26.20 149.20 4 Kaloola  Member Bandanna FormationGA2122747 P
1138 253.32 0.3 Changhsingian 801 -61 140 -26.20 149.20 4 Kaloola  Member Bandanna FormationGA2122748 P
1139 252.54 0.31 Changhsingian 801 -61 140 -26.20 149.20 4 Kaloola  Member Bandanna FormationGA2122750 P
1140 317.3 2.8 Bashkirian 801 -49 142 -32.00 145.00 95 Kewell Creek Volcanics 284-2
1141 324.8 2.9 Serpukhovian 801 -45 144 -31.90 145.00 95 Unnamed Ignimbrite M4 488-16C I P
1142 346.1 1.7 Visean 801 -46 143 -31.90 145.00 95 Curra Keith Tongue 542-1
1143 296 3 Asselian 315 11 6 52.90 14.70 130 Tuchen R
1144 285.6 2.6 Artinskian 344 5 17 44.30 7.90 134 Ligurian Alps Case Lisetto MetarhyoliteR
1145 258.5 2.8 Wuchiapingian 344 16 28 44.30 7.90 134 Ligurian Alps Lithozone D R
1146 275.4 1.3 Kungurian 453 51 116 44.20 117.60 443 HT06-1 R
1147 277.7 1.2 Kungurian 453 53 115 44.20 117.60 443 HTM03-1 R
1148 274.1 2.8 Kungurian 453 51 116 44.20 117.70 443 JG21-43-18 R
1149 263 2.4 Capitanian 2901 -48 -46 -34.90 -68.40 444 Upper Choiyoi Group PV01-d I P
1150 269 3.2 Roadian 2901 -47 -45 -34.70 -68.60 444 Puesto Viejo Group PV03d I P
1151 260.8 3.2 Capitanian 2901 -47 -45 -34.80 -68.50 444 Puesto Viejo Group PV06d I P
1166 247.49 0.29 Olenekian 602 16 120 25.50 106.90 445 Guaundao Section PGD Tuff-1 P
1167 247.08 0.31 Anisian 602 16 120 25.50 106.90 445 Guaundao Section PGD Tuff-3 P
1154 246.5 0.11 Anisian 602 17 120 25.50 106.90 445 Guaundao Section GDGB Tuff-110 P
1155 252.38 0.22 Changhsingian 202 -40 -40 -29.20 -67.80 446 Talampaya Formation P
1156 316 0.4 Bashkirian 201 -34 -76 -11.60 -68.10 447 Copacabana Formation MAN 882.4-883.2 P
1171 354 1.3 Tournaisian 461 33 24 44.00 82.50 448 Dahalajunshan Formation D
1158 347.5 1.5 Tournaisian 304 -16 -49 37.80 -6.70 449 Zufre AD-9023
1159 353 2 Tournaisian 304 -15 -53 37.60 -7.70 449 Zufre AD-9027 R
1160 308 3 Moscovian 305 -2 0 46.20 7.10 234 SD flow CN 125 D
1161 295 4 Sakmarian 305 3 6 46.20 7.10 234 SD tuff CN 118 P
1162 307 2 Kasimovian 305 -1 0 46.20 7.10 234 MB rhyolite FB 947 R
1163 287.3 2 Artinskian 580 51 60 40.80 83.30 450 Halahatang Trachydacite HA2-5379 T-D
1164 260.2 3.1 Capitanian 344 16 28 44.30 8.10 451 Lisetto Metarhyolite BARBA-1 R
1165 328.34 0.55 Serpukhovian 315 -5 -20 53.90 -1.50 452 Bentonite B6 BLL 1976 P
1166 314.37 0.53 Moscovian 315 -4 -8 52.90 -1.20 452 Sub-High Main tonstein Elt 28155 P
1167 262.5 0.21 Capitanian 43202 73 -50 62.00 150.10 453 Atkan Formation 12VD105 P
1168 269.8 0.08 Roadian 43202 70 -44 62.00 150.10 453 Atkan Formation 12VD108a R
1169 303 5 Gzhelian 463 40 26 49.00 76.50 454 Akcopah I P
1170 299 6 Gzhelian 463 41 28 49.00 76.50 454 Kopazahtac I P
1171 212.8 4.2 Norian 16101 45 -49 56.80 -130.90 455 Stuhini Group 92JL0270 R
1172 355.1 3.7 Tournaisian 16101 21 -103 57.20 -130.80 455 Stikine Assemblage 91-203 D
1173 380.5 5 Frasnian 16101 5 -122 56.90 -130.90 455 Stikine Assemblage 91-238 P
1174 311.7 2 Moscovian 16101 32 -67 57.20 -131.00 455 Stikine Assemblage 92JL0266 R
1175 279.8 3 Kungurian 580 51 69 40.60 84.10 456 579 D
1176 273.7 3.2 Kungurian 580 54 71 40.90 83.80 456 599 D
1177 281 3 Kungurian 580 51 67 40.70 83.70 456 5102 D
1178 276.6 2.7 Kungurian 580 53 71 40.70 84.30 456 5114 D
1179 292 2 Sakmarian 375 10 8 51.50 12.00 140 Halle Formation 1044 R
1181 297 3 Asselian 315 9 4 51.60 11.80 140 Wettin Subformation Wettin R
1182 292 3 Sakmarian 375 10 8 51.50 12.00 140 Halle Formation Ha 2/7 R
1183 293 3 Sakmarian 315 10 8 51.60 12.00 140 Giebicheustein laccolith unit Steinmiuhlen R
1184 302.6 2.8 Gzhelian 375 7 2 50.70 13.30 258 Olbernhan Formation BOB-1 R P
1185 298.3 9.1 Asselian 375 8 4 51.00 12.70 258 Kohren Formation NSVC-1 R P
1186 290.2 4.1 Sakmarian 375 11 11 51.10 12.90 258 Wurzen Formation NSVC-3 R
1187 286 5 Artinskian 430 62 80 47.00 95.70 457 Teel Formation U 1127-5 R
1188 330 3 Serpukhovian 451 36 54 43.80 91.30 458 Dashitou Volcanics ET4QJ22 R
1189 292 2 Sakmarian 455 62 109 46.30 120.40 459 Dashizhai Formation DS-005 R P
1190 284 3 Artinskian 455 58 115 46.30 120.40 459 Dashizhai Formation DS-019 R
1191 290 2 Artinskian 455 61 110 46.30 120.40 459 Dashizhai Formation DS 042 R
1192 283 3 Kungurian 455 57 116 46.20 120.40 459 Dashizhai Formation DS 070 R P
1193 295 4 Sakmarian 455 63 107 46.20 120.40 459 Dashizhai Formation DS 079 R
1194 336.5 2.5 Visean 459 34 26 43.70 82.50 212 Baogutu Formation 07TS166 P
1195 342.6 4.3 Visean 459 34 23 43.70 82.50 212 Baogutu Formation 07TS167 P
1196 328.4 3.7 Serpukhovian 459 33 30 43.70 82.50 212 Baogutu Formation 07TS169 P
1197 298.23 0.31 Asselian 202 -57 -60 -31.50 -53.70 93 Candiota A Lower Rio Bonito FormationCT1 P
1198 297.58 1.4 Asselian 202 -57 -60 -31.50 -53.70 93 Candiota C Lower Rio Bonito FormationCT3 P
1199 297.77 0.59 Asselian 202 -57 -60 -31.40 -53.80 93 Hulha Negra Candiota of the Lower Rio Bonito FormationHNC01 P
1200 286.44 0.91 Artinskian 202 -54 -43 -30.30 -51.70 93 Faxinal Upper Rio Bonito FormationFAX P
1201 296.97 0.72 Asselian 202 -56 -55 -30.50 -52.20 93 Quiteria QUI P
1202 262 2.3 Capitanian 101 14 -45 35.40 -117.80 230 unnamed volcanic And D A
1203 281 8 Kungurian 178 9 -50 35.40 -118.00 230 unnamed volcanic And A A
1204 321.3 3.2 Bashkirian 801 -41 146 -30.03 150.34 115 Ermelo P
1208 256 4 Wuchiapingian 801 -68 145 -33.00 151.50 94 Awaba Tuff P



1211 259.7 2.2 Capitanian 801 -68 146 -32.90 151.80 94 Awaba Tuff P
1214 324.1 2.1 Serpukhovian 451 33 54 41.80 91.30 460 Bailingshan Fe deposit BL-004 D P
1215 314.36 0.38 Moscovian 374 -3 1 50.00 13.60 461 Radnice Member #3 P
1216 297.16 0.38 Asselian 374 9 6 50.40 14.30 461 Line Formation #25a P
1217 298.97 0.36 Gzhelian 374 8 4 50.30 14.00 461 Line Formation #24 P
1218 301.5 0.37 Gzhelian 374 7 3 50.20 14.20 461 Slany Formation #16 P
1219 302.47 0.36 Gzhelian 374 6 3 50.40 13.90 461 Slany Formation #17a P
1220 307.05 0.39 Moscovian 374 5 2 50.20 14.10 461 Nyrany Member #11 P
1221 312.38 0.37 Moscovian 374 1 1 50.20 14.00 461 Radnice Member #9 P
1222 313.22 0.37 Moscovian 374 -1 1 50.10 13.70 461 Radnice Member #8 P
1223 313.2 0.37 Moscovian 374 0 1 50.30 13.90 461 Upper Radnice Formation #6 P
1224 313.41 0.37 Moscovian 374 0 1 50.40 13.90 461 Radnice Member #2 I P
1225 313.83 0.23 Moscovian 374 -1 1 50.20 14.10 461 Radnice Member #4 P
1226 303.73 0.38 Kasimovian 374 5 2 49.80 13.30 461 Tynec Formation #14 P
1227 305.99 0.36 Kasimovian 374 4 2 49.80 13.30 461 Nyrany Member #13 P
1228 308 0.36 Moscovian 374 3 1 49.70 13.30 461 Nyrany member #12 P
1229 302 3 Gzhelian 701 -64 -61 -25.95 18.00 10 Ganigobis Shale Member
1230 299.5 3.1 Gzhelian 701 -64 -58 -25.95 18.00 10 Ganigobis Shale Member
1231 297.1 1.8 Asselian 701 -64 -56 -24.65 17.90 10 Hardap Shale Member
1232 290.9 1.7 Sakmarian 701 -62 -46 -26.10 18.20 10 boundary of Dwyka Group and Ecca Group
1233 288.5 1.6 Artinskian 701 -62 -43 -26.10 18.20 10 boundary of Dwyka Group and Ecca Group
1234 279.1 1.5 Kungurian 701 -61 -38 -28.50 17.70 10 Uhabis River Tuff
1235 246.2 4 Anisian 60401 20 109 23.04 102.00 172 Luchan-Pinghe magmatism K09-83 R
1236 246 6 Anisian 60401 20 110 23.04 102.00 172 Luchan-Pinghe magmatism K09-87 R
1237 361.1 5.2 Famennian 801 -40 140 -24.30 145.00 173 Mt Alma Formation RH1178 D I P
1238 238.4 1.9 Ladinian 64701 0 113 1.30 104.10 214 Pengerang Volcanics pink rhyolite R
1239 358.9 0.1 Tournaisian 101 6 -107 50.75 -115.00 217 Exshaw Formation P
1240 250.4 0.5 Olenekian 602 16 134 31.00 120.00 102 Chinglung Formation MDB96-33 P
1241 251.6 0.1 Induan 602 9 23.50 108.50 102 Changsing Formation H-Matan96-7 P
1242 252.3 0.3 Changhsingian 602 13 135 31.00 120.00 102 Changsing Formation M296-(-4.3) P
1243 250.2 0.2 Olenekian 602 16 134 31.00 120.00 102 Chinglung Formation MD96-293 P
1244 252.4 0.2 Changhsingian 602 6 124 23.00 108.50 102 LP96-2 P
1246 251.4 0.3 Induan 602 15 134 31.00 120.00 102 Changsing Formation H-Matan96-1 P
1247 251.6 0.1 Induan 602 9 123 23.50 108.50 102 Changsing Formation H-Matan96-3 P
1249 251.7 0.2 Induan 602 9 123 23.50 108.50 102 Changsing Formation H-Matan96-6 P
1250 348.9 4.8 Tournaisian 801 -36 143 -22.85 149.43 227 Clive Creek Volcanics RSC093 R I P
1251 313.8 3.2 Moscovian 801 -42 137 -22.87 149.48 227 Broadsound Range Rhyolite IWSC0323 R I P
1252 308.4 3.3 Moscovian 801 -48 137 -22.75 149.45 227 Broadsound Range Rhyolite IWSC0669 I P
1253 314.1 5 Moscovian 801 -41 137 -22.22 149.27 227 Whelan Creek Volcanics LHC927 R I P
1254 300.8 4.1 Gzhelian 801 -46 132 -22.89 149.50 227 Tartrus Rhyolite IWSC0353 R I P
1255 295 3.4 Sakmarian 801 -47 134 -22.41 149.26 227 Lotus Creek Rhyolite RSC074A R I P
1256 293.2 3.4 Sakmarian 801 -46 134 -21.60 148.68 227 Leura Volcanics BB3399 D I P
1257 291.2 4.2 Sakmarian 801 -48 137 -22.51 149.28 227 Leura Volcanics IWSC0897 I P
1258 292 3.7 Sakmarian 801 -47 136 -22.16 149.10 227 Leura Volcanics LHC878 R
1259 292.8 3 Sakmarian 801 -47 136 -21.99 149.43 227 Carmila Beds BB3050A R-D I P
1260 284.7 4.4 Artinskian 801 -48 140 -21.09 148.31 227 Lizzie Creek Volcanic Group RSC011 D I P
1261 351 4.9 Tournaisian 801 -34 148 -22.39 149.81 227 Charon Point Rhyolite Member IWSC1278 R I P
1262 356.8 3.8 Tournaisian 801 -35 168 -24.76 145.09 227 Rockhampton Group MHROYCB I P
1263 300.6 2.7 Gzhelian 801 -40 140 -24.22 144.66 227 Youlambie Conglomerate MHRO970C R I P
1264 303.6 3.7 Gzhelian 801 -48 127 -24.23 144.62 227 Youlambie Conglomerate MHRO971(1) R I P
1265 300 3.8 Gzhelian 801 -49 126 -24.23 144.62 227 Youlambie Conglomerate MHRO971(2) R I P
1266 303.1 3.4 Gzhelian 801 -48 127 -24.23 144.62 227 Youlambie Conglomerate MHRO971(3) R I P
1267 294.3 3.6 Sakmarian 801 -47 136 -22.47 149.84 227 Glenprairie Beds IWSC1304 R I P
1268 418.9 2.5 Lochkovian -32.00 146.50 462 Babainda Volcanics 2309502
1269 416.5 2.4 Lochkovian -34.20 146.80 463 Gurragong Volcanics 2003619
1270 418.7 1.8 Lochkovian -34.50 147.10 463 Walleroobie Volcanics 2110016 R
1271 418.1 3 Lochkovian -31.60 145.90 463 Peak Rhyolite 2003960 R
1272 323.2 3.2 Bashkirian 801 -42 150 -32.50 151.50 141 Johnsons Creek Conglomerate Z1590
1273 321.9 4 Bashkirian 801 -42 150 -32.50 151.50 141 Johnsons Creek Conglomerate Z1556
1274 330.6 4.6 Serpukhovian 801 -41 150 -32.50 151.50 141 Yagon Siltstone Z1046
1275 290.6 1.8 Sakmarian 375 11 11 50.90 12.90 464 Leukersdorf Formation Zeisigwald Tuff I P
1276 308 3 Moscovian 305 -2 0 46.00 7.00 234 CN 125 R
1277 302.7 0.5 Gzhelian 315 4 -1 49.90 7.20 236 Upper Stephanian Dilsburg COTO/2 P
1278 309 3.7 Moscovian 374 3 1 49.90 14.00 236 Upper Westphalian Radnice COT-SH P
1279 309.5 1.6 Moscovian 315 2 -4 52.10 5.80 236 Middle Westphalian Dorsten (Hagen-1)COTH1-1 P
1280 310.7 1 Moscovian 315 1 -4 52.10 5.80 236 Middle Westphalian Dorsten (Hagen-2)COTH1-4 P
1281 310.7 1.3 Moscovian 315 1 -4 52.10 5.80 236 Uppermost Westphalian B (tonstein Z1)COT-Z P
1282 319.9 1.6 Bashkirian 302 -7 4 49.70 18.50 236 Upper Namurian A Poruba (tonstein 479)COT479-1 P
1283 324.8 1.2 Serpukhovian 302 -3 -2 49.70 18.50 236 Upper Namurian A Jaklovec (tonstein 365)COT365-1 P
1284 323.7 1.7 Serpukhovian 302 -4 -1 49.70 18.50 236 Upper Namurian A Jaklovec (tonstein 335-1)COT335-1 P
1285 293 1.9 Artinskian 308 -4 10 47.00 11.50 471 Morchenscharte MOER R
1286 281.8 2.1 Kungurian 283 -57 -65 -39.80 -69.30 254 Choiyoi Formation I P
1287 276.7 1.1 Kungurian 308 0 21 46.40 11.00 255 Nalles Formation R P
1288 276.9 2.3 Kungurian 308 0 12 46.60 11.00 255 Gries Formation R P
1289 274.6 2.1 Kungurian 308 1 21 46.60 11.00 255 Andriano Formation R
1290 277 2 Kungurian 308 0 21 46.60 11.00 255 Ora Formation (base) R
1291 274.1 1.4 Kungurian 308 2 21 46.60 11.00 255 Orar Formation (top) R
1292 228.6 1.7 Carnian 801 -59 128 -25.00 150.00 465 Agnes Water Volcanics 200701665 R
1293 363.8 2.2 Famennian 108 -15 -82 45.00 -63.90 277 Carrow Formation R P
1294 363.4 1.8 Famennian 108 -15 -82 45.00 -63.90 277 Bailey Rock Rhyolite R
1296 230.3 1.5 Carnian 202 -42 -44 -31.30 -69.30 310 Marachemill Formation RB2 R
1297 262 4 Capitanian 616 -20 88 33.10 95.70 323 Nayixiong Formation TB071-3 A
1298 275.4 0.8 Kungurian 616 -39 81 33.10 95.70 323 Nayixiong Formation TB065-1 A P
1299 273.3 2.3 Kungurian 616 -35 82 33.10 95.70 323 Nayixiong Formation TB066-2 D
1300 273 0.76 Kungurian 616 -35 82 33.10 95.70 323 Nayixiong Formation TB0132-1 R
1301 238.6 0.3 Ladinian 616 0 93 33.10 95.70 323 Nayixiong Formation TB066-3 D
1302 288 2 Artinskian 1303 -3 11 45.50 8.40 344 Sesia Valley Volcanics R6 A
1303 284.8 3.8 Artinskian 1303 -2 15 45.50 8.30 344 Sesia Valley Volcanics R9 R
1304 303.95 0.08 Kasimovian 305 -4 0 43.70 3.10 345 Graissessac Formation MS-2 P
1305 304.07 0.07 Kasimovian 305 -4 0 43.70 3.10 345 Graissessac Formation MS-3 P
1306 271.5 3.3 Roadian 601 26 89 31.60 117.80 206 Gufeng Formation Bed 5b P
1307 314.3 1.9 Moscovian 450 41 33 45.03 89.12 187 BN Formation 09LSG-6 R
1308 324.9 2.8 Serpukhovian 801 -41 147 -30.40 150.40 165 Unnamed ignimbrite X131 I P
1309 303.7 2.4 Gzhelian 850 -62 145 -41.50 148.00 163 Tamby Creek Formation (404m) 95640016 P
1310 302.4 2.2 Gzhelian 850 -63 144 -41.50 148.00 163 upper Tamby Creek Formation (393m)95640015 P
1311 303.2 3.2 Gzhelian 850 -63 144 -41.50 148.00 163 upper Tamby Creek Formation (374m)95640014 P
1312 300.3 2.4 Gzhelian 850 -63 142 -41.50 148.00 163 top Tamby Creek Formation (347m)95640013 P
1313 287.1 2.4 Artinskian 850 -66 150 -41.50 148.00 163 Beckers Formation 95640012 P
1314 284.1 2.2 Artinskian 850 -67 152 -41.50 148.00 163 Cranky Corner Sandstone 95640007 P
1315 285.4 2.2 Artinskian 850 -67 151 -41.50 148.00 163 Billy Brook Formation 95640006 P



1316 285.8 3 Artinskian 850 -67 151 -41.50 148.00 163 APP22 Zone 95640003 P
1317 307.8 3.7 Moscovian 801 -52 140 -30.70 150.30 162 Yarrari Pyroclastic 403-1 P
1318 309.6 4.3 Moscovian 801 -51 141 -30.70 150.30 162 Carramundra bed b 429-2 D I P
1319 317.2 2.4 Moscovian 801 -45 146 -30.70 150.30 162 Piney range bed a 512-1a D I P
1320 355 3 Tournaisian 108 -12 -74 45.60 -63.50 160 Diamond Brook Formation C7589 R
1321 355 2 Tournaisian 108 -65 -12 45.40 -64.90 160 Fountain Lake Group C7592 R
1322 345.8 1 Visean 16104 30 -87 62.90 -135.80 159 Little Kalzas Formation 98MC125 R P
1323 295.3 2.2 Asselian 315 10 6 51.60 12.00 140 Siebigerode Formation Wieskau R
1324 280.2 3.6 Kungurian 308 -2 22 46.70 12.50 466 Col Quaterna CQ1-2 A
1325 293 3 Sakmarian 315 12 7 53.20 13.50 130 unnamed volcanics Tuchen 1/74 R
1326 288.21 0.34 Artinskian 302 34 28 53.88 56.54 119 Dal'ny Tulkas roadcut section 01DES-403 P
1327 290.81 0.35 Sakmarian 302 33 25 53.88 56.54 119 Dal'ny Tulkas roadcut section 07DTRBed2 P
1328 290.5 0.35 Sakmarian 302 33 53.92 56.93 119 Usolka section 97USO-91.0 P
1329 291.1 0.36 Sakmarian 302 33 25 53.92 56.93 119 Usolka section 97USO-66.2 P
1330 296.69 0.37 Asselian 302 32 20 53.92 56.93 119 Usolka section 01DES-212 P
1331 300.22 0.35 Gzhelian 302 31 17 53.92 56.93 119 Usolka section 97USO-23.3 P
1332 301.29 0.36 Gzhelian 302 30 17 53.92 56.93 119 Usolka section 01DES-121 P
1333 301.82 0.36 Gzhelian 302 30 17 53.92 56.93 119 Usolka section 01DES-112 P
1334 303.1 0.36 Gzhelian 302 29 16 53.92 56.93 119 Usolka section 01DES-63 P
1335 303.54 0.39 Gzhelian 303 29 16 53.92 56.93 119 Usolka section 97USO-2.7 P
1336 304.49 0.36 Kasimovian 302 29 16 53.92 56.93 119 Usolka section 97USO-1.2 P
1337 304.82 0.36 Kasimovian 302 28 16 53.92 56.93 119 Usolka section 01DES-42 P
1338 305.49 0.36 Kasimovian 302 28 16 53.92 56.93 119 Usolka section 01DES-31 P
1339 305.95 0.37 Kasimovian 302 28 16 53.92 56.93 119 Usolka section 08USO-7.09 P
1340 308 0.37 Moscovian 302 27 15 53.92 56.93 119 Usolka section 06USO-2.0 P
1341 305.51 0.37 Kasimovian 302 28 16 53.88 56.54 119 Dal'ny Tulkas roadcut section 01DES-371 P
1342 305.96 0.36 Kasimovian 302 28 15 53.88 56.54 119 Dal'ny Tulkas roadcut section 01DES-363 P
1343 307.66 0.37 Moscovian 302 27 15 53.88 56.54 119 Dal'ny Tulkas roadcut section 01DES-362 P
1344 318.63 0.4 Bashkirian 390 20 13 56.42 61.81 119 Kljuch section Bed 9 P
1345 319.09 0.38 Bashkirian 390 19 13 56.42 61.81 119 Kljuch section Bed 2 P
1346 333.87 0.39 Visean 302 22 -4 52.59 58.92 119 Verkhnyaya Kardailovka section 02VD-0 P
1347 266 0.4 Wordian 801 -65 147 -32.90 151.51 113 Thornton Claystone TC-1 P
1348 310.6 4 Moscovian 801 -50 141 -30.09 150.37 115 Eulowrie Pyroclastics Eulowrie P
1349 320.2 1.7 Bashkirian 101 -12 -63 30.10 -103.00 467 Tesnus Formation Unnamed tuff P
1350 321.5 3.1 Bashkirian 101 -12 -65 30.10 -103.00 467 Tesnus Formation Unnamed tuff P
1351 321.9 1.7 Bashkirian 101 -12 -66 30.10 -103.00 467 Tesnus Formation Unnamed tuff P
1353 240.6 3.8 Ladinian 60301 -5 102 18.50 99.60 468 Doi Ton igneous belt TG-17G R
1354 240 3.5 Ladinian 60301 -4 102 18.00 99.90 468 unnamed volcanics TG-19 A
1355 280 4 Kungurian 451 48 83 41.10 95.90 469 Liuyuan Volcanic Belt LY-88 D
1356 277 4 Kungurian 451 47 83 41.10 95.80 469 Liuyuan Volcanic Belt LY-95 R
1357 256 1.5 Wuchiapingian 801 -66 145 -30.70 151.40 470 Uralla volcanics BB-10-WVG-05 R I P
1358 255.8 1.5 Wuchiapingian 801 -66 144 -30.90 151.00 470 Attunga Creek volcanics BB-10-WVG-07 D
1359 256.3 1.5 Wuchiapingian 801 -65 144 -30.50 151.30 470 Kurrajong Park volcanics BB-10-WVG-08 D I P
1360 340.5 2 Visean 801 -43 139 -32.80 166.10 470 Nerong volcanics PB-12-PTS-01 R-D I P
1361 293 1.9 Sakmarian 308 -4 10 47.10 11.90 471 unnamed metarhyolite MO1 R
1362 309.8 1.5 Moscovian 308 -11 1 47.00 11.70 472 unnamed metarhyolite R-D
1363 280.5 2.6 Kungurian 308 -1 22 47.00 11.70 472 Pfitsch Formation

Abbreviations for Volcanic Compositions
R rhyolite
D dacite
A andesite
T trachyte
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