GEOLOGICAL MAGAZINE
Chronology of early Cambrian biomineralization
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Appendix 1. Earliest occurrences of mineralized skeletal parts in metazoan groups.

Spongiomorphs and sponges 
	Siberia
	Archaeocyaths
Archaeocyathidae gen. et sp. indet. Bed 14d, uppermost Ust’-Yudoma Formation, 0.3 m below the top, ‘Dvortsy’ section, Aldan River; basal N. sunnaginicus Zone, Tommotian Stage (Varlamov et al. 2008).

Fragments of archaeocyaths. Lower Pestrotsvet Formation, 2.7 m above the base, Selinde River section, Uchur-Maya region; N. sunnaginicus Zone, Tommotian Stage (Khomentovsky & Karlova, 2002).

Remarks. According to the carbon isotope chemostratigraphy (Kouchinsky et al. 2005) and in agreement with biostratigraphy by Val’kov (1982), the age of the lower Pestrotsvet Formation at Selinde is older than that in the stratotype of the Tommotian Stage, ‘Dvortsy’ section. Oscillating high positive isotopic values in the lower Pestrotsvet Formation at Selinde are unknown from the basal Tommotian Stage at ‘Dvortsy’ (Rozanov et al. 2008), but occur in beds of presumably pre-Tommotian age in northern Siberian Platform (Kouchinsky et al. 2001, 2007).

Archaeolynthus polaris (Vologdin, 1937), Cryptaporocyathus junicanensis Zhuravleva, 1960, Nochoroicyathus dragunovi (Rozanov, 1969), N. igarcaensis (Rozanov, 1969), N. sunnaginicus (Zhuravleva, 1960), N. virgatus (Zhuravleva, 1960). Uppermost 1.5-2 m of the Sukharikha Formation, Sukharikha River section (Rozanov et al. 1969, p. 46–48, figs 12–13; but see Rowland et al. 1998); Nochoroicyathus sunnaginicus Zone, Tommotian Stage (Rozanov et al. 1969, but see Kouchinsky et al. 2007). Same species (but C. junicanensis) are also reported from basal Krasny Porog Formation (see Rowland et al. 1998).
Remarks. Other publications (Luchinina et al. 1997; Rowland et al. 1998; Khomentovsky & Karlova, 2002) refer to the initial report by Rozanov et al. (1969), but do not confirm the presence of archaeocyaths independently. Phosphatised fragments of archaeocyaths along with diverse skeletal fauna have been found (Artem Kouchinsky, unpublished observation) in macerated sample 341 reported by Rozanov et al. (1969, p. 48, fig. 12) from the uppermost Sukharikha Formation. 
 ‘Archaeolynthus sp’. Bed 13, Medvezh’ya Formation (sample M410/84, from ~ 19m above the base of formation), Ary-Mas-Yuryakh section, Kotuj River (Rozanov et al. 1969, p. 39, fig. 9); N. sunnaginicus Zone, Tommotian Stage (Rozanov et al. 1969), but upper Nemakit-Daldynian Stage (after Missarzhevsky, 1989; Kaufman et al. 1996; Artem  Kouchinsky, unpublished chemostratigraphy).

Archaeocyath fragments. Upper 10-12 m part of the Kessyuse Formation, lower reaches of the Olenyok River, near the mouth of the Erkeket River, Olenyok Uplift (sections 71-6, 71-7, and 71-8 in Missarzhevsky, 1989; Rozanov et al. 1992, p. 98); N. sunnaginicus Zone, Tommotian Stage (Khomentovsky & Karlova, 1993), but upper Nemakit-Daldynian Stage (after Knoll et al. 1995).

Radiocyaths
Gonamispongia ignorabilis Korshunov, 1968. Pestrotsvet Formation (50–55 m above the base), upper reaches of the Knyaz’-Yuryakh Creek, Algoma-Gonam rivers water shed, Uchur-Maya region (Korshunov, 1968); uppermost Tommotian (not specified; Dokidocyathus lenaicus Zone?) (Zhuravlev, 1986; Rozanov & Zhuravlev, 1992). 

Cribricyaths
Dubius uncatus Jankauskas, 1969. Lowermost Ungut Formation, middle reaches of the Mana River, south of Krasnoyarsk, Eastern Sayan, Altai-Sayan Folded Area (Jankauskas, 1969); lower Atdabanian (Rozanov & Zhuravlev, 1992). 

Hexactinellids 

Protospongia sp. (Protospongia Salter, 1864). Basal Member 3 of the Ust’-Yudoma Formation, from Mount 1291 m section at Gonam River and from ‘Dvortsy’ section at Aldan River; Nemakit-Daldynian Stage (not illustrated; Khomentovsky, Val’kov & Karlova, 1990, p. 21; Khomentovsky & Karlova, 1993, figs 3 & 10; Brasier, Khomentovsky & Corfield, 1993; Khomentovsky & Karlova, 2005).
Stauracts of ?Protospongia sp. Uppermost Tolba Formation (level 10.5–14.9 m), Isit section, Lena River; N. sunnaginicus Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983; Rozanov & Sokolov, 1984).

Siliceous stauracts and pentacts of Protospongiidae (?). Bed 8, uppermost Ust’-Yudoma Formation, Ulakhan-Sulugur section, Aldan River; N. sunnaginicus Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983; Rozanov & Sokolov, 1984).

Remarks. The earliest articulated hexactinellids, Lenica rigbyi Leguta in Ponomarenko, 2005, L. unica Goryansky, 1977, and Diagonella sp. occur in the Sinsk lagerstätten, Sinsk Formation, Bergeroniellus gurarii Zone, lower Botoman Stage (Goryansky, 1977; Ivantsov et al. 2005; Ponomarenko, 2005; Rozanov et al. 2010).

Demosponges
Stauracts with additional elements (Fedorov in Shabanov et al. 1987, forms 5–7). Emyaksin Formation, Ajkhal-703 borehole (depth 1733–1747 m), Daldyn-Alakit region, Anabar Uplift; Fansycyathus lermontovae Zone, Atdabanian Stage (Fedorov in Shabanov et al. 1987; Rozanov & Zhuravlev, 1992). 
Remarks. The earliest articulated demosponges, Choia carteri Walcott, 1920, Ch. utahensis Walcott, 1920, Wapkia petila A. Zhuravlev in Ponomarenko, 2005, and Ivantsovia andreyi A. Zhuravlev in Ponomarenko, 2005 occur in the Sinsk lagerstätten, Sinsk Formation, Bergeroniellus gurarii Zone, lower Botoman Stage (Goryansky, 1977; Ivantsov et al. 2005; Ponomarenko, 2005; Rozanov et al. 2010).

Calcareans
Dodecaactinella sp. (available in thin-section). Pestrotsvet Formation, Tiktirikteekh Creek section, middle Lena River; lower D. regularis Zone, Tommotian Stage (Kruse, Zhuravlev & James, 1995). 

	Western Mongolia
	Archaeocyaths
Assemblage of many species. Member 20 (13-after Voronin et al. 1982), 27 m above its base, Salany-Gol Formation, Salany-Gol section (Esakova & Zhegallo, 1996, p. 21) and lower Salany-Gol Formation, Zuune-Arts section (Esakova & Zhegallo, 1996, p. 41); correlated with the Atdabanian Stage (Wood, Zhuravlev & Anaaz, 1993; Esakova & Zhegallo, 1996). 
Radiocyaths
Girphanovella georgensis (Rozanov, 1964). Salany-Gol Formation, Zuune-Arts section (Esakova & Zhegallo, 1996; Wood, Zhuravlev & Anaaz, 1993) and Salany-Gol section (Kruse et al. 1996); correlated with the Atdabanian Stage (Wood, Zhuravlev & Anaaz, 1993; Esakova & Zhegallo, 1996; Kruse et al. 1996).
Cribricyaths 
Striatocyathus sajanensis (Vologdin & Jankauskas, 1968). Salany-Gol Formation, Zuune-Arts section (Esakova & Zhegallo, 1996); correlated with the Atdabanian Stage (Wood, Zhuravlev & Anaaz, 1993; Esakova & Zhegallo, 1996; Kruse et al. 1996). 

Cribricyaths. Upper Salany-Gol Formation, Salany-Gol section (Kruse et al. 1996); correlated with the Atdabanian Stage (Wood, Zhuravlev & Anaaz, 1993; Esakova & Zhegallo, 1996; Kruse et al. 1996).
Hexactinellids
Hexactinellid spicules. Lower part of Unit 25, Upper Tsagan Oloom Formation, Tsagan-Gol section; uppermost Ediacaran? (Brasier et al. 1996, fig. 5; Brasier, Green & Shields, 1997). 
Remarks. Stratigraphic position of these strata requires further age constraint (Zhuravlev et al. 2011).
Calcareans
Dodecaactinella sp. Salany-Gol Formation, Zuune-Arts section (Esakova & Zhegallo, 1996) and upper part of the Salany-Gol Formation, Salany-Gol section (Kruse et al. 1996); correlated with the Atdabanian Stage (Wood, Zhuravlev & Anaaz, 1993; Esakova & Zhegallo, 1996; Kruse et al. 1996).

	Kazakhstan


	Hexactinellids
Spicules. Kiikbaj Formation, section 29, Seleta Synclinorium, Central Kazakhstan; correlated with the Atdabanian Stage (N. M. Gridina, unpublished report in 1988).
?Calcareans
Eiffelia(=Lenastella) araniformis (Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981) (as L. aculeata, L. araniformis, L. mucronata, L. umbonata, according to Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981; all synonymised with E. araniformis by Bengtson et al. 1990). Basal Shabakty Formation, Berkuty, Aktugaj, and Uchbas sections, Lesser Karatau; Rhombocorniculum cancellatum Zone (Cambroclavus Beds), correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or Botoman Stage (Holmer et al. 2001).
?Demosponges
Karatubulus nodosus Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981 (attributed with question to demosponges by Bengtson (1992, p. 1017), but chemical composition is not analysed). Lower Shabakty Formation, Aktugaj section, Lesser Karatau; Rhombocorniculum cancellatum Zone, correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or Botoman Stage (Holmer et al. 2001).

	South China,
India,

Iran
	Archaeocyaths 

Assemblage of many species (Yang et al. 2005). Lower and middle Xiannudong Formation, Fucheng section, southern Shaanxi Province; middle Eoredlichia-Wutingaspis Zone, correlated with the upper Atdabanian–lower Botoman Stages of Siberia (Yang et al. 2005; Yuan et al. 2001; Hicks & Rowland, 2009). 
Hexactinellids
Spicules. Chert nodules of the second member of the Doushantuo Formation, Yangtze Gorges area, Hubei Province; Ediacaran (Tang et al. 1978; Zhao et al. 1988).

Spicules. Shibantan Member, Dengying Formation, Yangtze Gorges area, Hubei Province; uppermost Ediacaran (Steiner et al. 1993; Zhao et al. 1988). 

Pentacts and hexacts of Hunanospongia delicata Qian & Ding, 1988 and spicules Calcihexactina? sp. Lower part of the Lower Member, Yangjiaping Formation (= basal part of the Niutitang Formation, after Yang et al. 2005), near Yangjiaping, Shimen County, Hunan Province (Ding & Qian, 1988); correlation see below.

Complete sponge body fossils and dispersed spicules. Basal chert- phosphorite unit of the Niutitang Formation, Sansha section, Hunan (Steiner et al. 1993, 2005; Mehl & Erdtmann, 1994); Protohertzina anabarica–Kaiyangites novilis Assemblage Zone, equivalent to SSF1

(Steiner et al. 1993, 2007; Steiner, 1994; Li et al. 2007; Müller et al. 2007; Braun et al. 2007).
Remarks. According to Steiner et al. (2007), "basal unit" of the Niutitang Formation is a sequence of chert-phosphorite (equivalent to basal unit of Hetang Formation in Zhejiang), plus highly organic black shales ("stone coal"= highly condensed black shales) and black shales with intercalated syngenetic sulfidic ore bed. The black shales from basal Niutitang and Hetang Formations are highly condensed and contain up to 20–25 % carbon. Therefore, they may represent a long period of time. The tuff bed dated 518±5 Ma by Zhou et al. (2008) and 532.3 ± 0.7 Ma by Jiang et al. (2009) is from black shales below the ore bed, but above the "stone coal" interval in Guizhou and Hunan. With a raised uncertainty in Zhou et al. (2008), the age disparity may be due to analytical reasons (use of different zircon generations and their possible exposure to Pb loss). The age of arthropod remains and the beds with the sulfidic ores in the basal Niutitang and Hetang Formations are not well constrained, but younger than the tuff bed age. First Pespicaris was found in the black shales, 12 cm above the sulfidic ore bed. First trilobites are Tsunyidiscus found few meters above the ore bed and, thus, higher than the first occurrence of Perspicaris in Hunan and Guizhou. Tsunyidiscus is indicative of the second trilobite zone of the Qiongzhusian Stage in South China. 

Spicules. Lower Chert-Phosphate Member, lower Tal Formation, Lesser Himalayas (Brasier & Singh 1987, p. 326; Mazumdar & Banerjee, 1998; Tiwari, 1999); correlated with SSF1 of China (Hughes et al. 2005). 

Spicules. Lower part of the Gangolihat Dolomite (Deoban Formation), Lesser Himalayas (inner carbonate belt) (Tiwari et al. 2000); correlated with the lowermost Cambrian, based on occurrence of protoconodonts (Azmi & Paul, 2004).

Spicules. Carbonate layers within shale members of the Soltanieh Formation (Kimura et al. 1997; shale members not specified) and Middle Dolomite Member, Soltanieh Formation, Elburtz Mountains, Iran (Hamdi, 1995, pl. 8); correlated with the Nemakit-Daldynian Stage of Siberia. 

Demosponges
‘Small articulated sponges containing monaxons’. Dark phosphate bed at the top of Lower Phosphate unit, in the upper part of the Doushantuo Formation, ca 15 km west of the town Weng’an, Guizhou Province (Li et al. 1998); Ediacaran, <580 Ma (Condon et al. 2005).

Remarks.  Interpreted as demosponges, because they consist exclusively of siliceous monaxonal spicules (Li et al. 1998), but alternatively interpreted as pseudofossils composed of inorganic crystals (Zhou, Yuan & Xue, 1998) or acanthomorphic acritarchs (Zhang, Yuan & Yin, 1998). 

Articulated sponge body fossils Choia utahensis Walcott, 1920; Ch.? striata Xiao et al. 2005; Sanshapentella dapingi Mehl & Erdtmann, 1994 (the last one is considered among hexactinellids in Xiao et al. 2005, but among demospongiids in Li et al. 2007). Stone coal unit of the lower Hetang Formation, at Lantian, southern Anhui Province; age broadly defined within the Meishucunian–Qiongzhusian Stages (Xiao et al. 2005; see remarks in Hexactinellids above). 
?Calcareans
Eiffelia araniformis. Xihaoping Formation, Shengonjia County, Hubei Province (Duan, 1984, after Bengtson et al. 1990, p. 29; Eiffelia Walcott, 1920 = Niphadus Duan, 1984 = Actinoites Duan, 1984, according to Bengtson (1992)); correlated with the lower–middle Qiongzhusian Stage (Li & Holmer, 2004). 
Remarks. Eiffelia was questionably reported from the Meishucunian Stage by Luo et al. (1992), but the specimen represents a chancellorid sclerite (Michael Steiner, unpublished observation).

	 Australia
	Archaeocyaths 

Assemblage of many (14) species. Lower Wilkawillina Limestone, at Wilkawillina Gorge, Arrowie Basin; Warriootacyathus wilkawillensis Zone, correlated with the Atdabanian Stage (Zhuravlev & Gravestock, 1994; Gravestock & Shergold, 2001; Jago et al. 2006).

Radiocyaths
Radiocyathus minor (Bedford & Bedford, 1934). Ajax Limestone, Flinders Ranges, Arrowie Basin (Bedford & Bedford 1934); Todd River Dolomite, Amadeus Basin and Errarra Formation, Georgina Basin (Kruse & West, 1980; Kennard, 1991); Spirillicyathus tenuis Zone, correlated with the Atdabanian Stage (Brock et al. 2000; Jago et al. 2006).
Hexactinellids
Pentacts. Uppermost part of the Kulpara Formation, Horse Gully section, Yorke Peninsula, Stansbury Basin (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001; Jago et al. 2006).

Demosponges
Taraxaculum volans Bengtson, 1990 in Bengtson et al. 1990. Ajax Limestone (~145 m above the base), Flinders Ranges, Arrowie Basin; Abadiella huoi Zone (Bengtson et al. 1990), correlated with the upper Atdabanian Stage (Jago et al. 2006).

Tetractines with various additional elements. Wilkawillina Limestone Formation, Mount Scott Range, Arrowie Basin; correlated with the Atdabanian Stage (Reitner & Mehl, 1995; Reitner & Wörheide, 2002).

Calcareans
Dodecaactinella cynodontota Bengtson & Runnegar, 1990 in Bengtson et al. 1990 (but D. cynodontota represents D. oncera Reif, 1968 and Bengtsonella australiensis Mostler, 1996, according to Mostler, 1996). Uppermost Kulpara Formation, Horse Gully section, Yorke Peninsula, Stansbury Basin (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001; Jago et al. 2006).
Gravestockia pharetronensis Reitner, 1992. Wilkawillina Limestone Formation, Flinders Ranges, Arrowie Basin; correlated with the Atdabanian Stage (Reitner 1992; Debrenne & Reitner, 2001). 
Remarks. Eiffelia araniformis (Calcarea?) occur in the basal Kulpara Formation Formation, Horse Gully section (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001; Jago et al. 2006).

	Western Gondwana
	Archaeocyaths
Nochoroicyathus cribratus (Debrenne & Debrenne, 1978), Erismacoscinus primus (Debrenne & Debrenne, 1978) and Erismacoscinus sp. (after Debrenne & Debrenne, 1995). Lower Tiout Member of the Igoudine Formation, Tiout section, western Anti-Atlas, Morocco; lower Eofallotapsis Zone, basal Issendalenian Stage (Debrenne & Debrenne, 1978, 1995; Geyer & Landing, 2004).

Demosponges?
Spicules with demosponge affinities. Cloudina reefs within the Kuibis Formation, Zebra River, Namibia; upper Ediacaran (Reitner & Wörheide, 2002) (ca. 555 Ma, therein), but ca. 550 Ma (after Wood et al. 2002; Grotzinger et al. 2005).

Remarks. The affinity with demosponges remains equivocal, because the detailed spicule architecture is difficult to resolve with the available thin sections.
Calcareans
Sardospongia triradiata Mostler, 1985 (=Dodecaactinella Reif, 1968, according to Bengtson, 1992, but see Mostler, 1996); Praephobetractina eocambrica Kozur, 1991; Praephobetractina longidentata Mostler, 1996.
Sardinia; correlated with the Atdabanian–Botoman Stages (Mostler, 1985, 1996).
Polyactinellid spicules. Upper Ludwigsdorf Member, Goerlitz Synklinorium; Early Cambrian, correlated with the Atdabanian–Botoman Stages (Elicki 1994, p. 73).

	Avalonia
	Hexactinellids
Hexactinellid spicules. Bed 2 of the Hyolithes Limestone, Home Farm Member of the Hartshill Formation, England; Camenella baltica Zone (Brasier 1986, 1989; Brasier et al. 1992).

	Laurentia
	Archaeocyaths 

Archaeocyaths. Montenegro Member of the Campito Formation, White-Inyo Mountains of eastern California and Esmeralda County of Nevada; lower Nevadella Zone (McKee & Gangloff, 1969; Savarese & Signor, 1989) 
Hexactinellids
Monaxonous (interpreted as hexactinellid in Debrenne & Reitner, 2001) spicules (thin-walled and hollow). Horizons within a sequence of carbonates rich in chert clasts, 3 m and 7 m below the Tindir-Funnel Creek contact (section 3), Unit 5 of the upper Tindir Group, Tindir Creek, Yukon Territory, Alaska (Allison & Awramik, 1989; Debrenne & Reitner, 2001); dated by chemostratigraphy as Neoproterozoic, most likely pre-Varangerian (Kaufman et al. 1992).
Hexactinellid spicules. Bastion and Ella Island Formations of Greenland; Bonnia-Olenellus Zone (Skovsted, 2006). 

Hexactinellid spicules. Forteau Formation, Newfoundland; Bonnia-Olenellus Zone (Skovsted & Peel, 2007).
Demosponges
Spicules of demosponge affinity. Noonday Dolomite, Nevada; ca. 750 Ma strata (Reitner & Wörheide, 2002; Müller et al. 2007).

Articulated sponges. Lower part of the Buen Formation, Sirius Passet, Northern Greenland; Nevadella Zone (Rigby, 1986; Debrenne & Reitner, 2001; Conway Morris & Peel, 2008). 

Calcareans 

Dodecaactinella sp. Upper Ella Island Formation of Greenland; Bonnia-Olenellus Zone (Skovsted, 2006). 

Remarks. Eiffelia araniformis (Calcarea?) occur in the lower Bastion Formation, Greenland; Bonnia-Olenellus Zone (Skovsted, 2006). 

	Baltica
	No reports from Cambrian Series 1–2.
Remarks. Fedomia mikhaili Serezhnikova & Ivantsov, 2007, interpreted as a sponge-grade spiculous organism possibly related to Eiffelia, occurs in the upper Ediacaran Verkhovka Formation, White Sea coast, Russia (Serezhnikova & Ivantsov, 2007).


Cnidariomorphs and problematic tubular forms
	Siberia
	Ediacaran calcified cnidariomorphs
Cloudina ex gr. C. riemkeae. Middle part of the Ust’-Yudoma Formation (108 m below the top), Kyyry-Ytyga section, Yudoma River; lower Nemakit-Daldynian Stage (Brasier, Khomentovsky & Corfield, 1993; Zhuravlev et al. 2009, 2011), correlated with the uppermost Ediacaran (Zhuravlev et al. 2011). 

Remarks. Suvorovella Vologdin & Maslov 1960 and Majaella Vologdin & Maslov 1960 from Member 1 of the Ust-Yudoma Formation, Yudoma River mouth area (Maya River left bank) are interpreted as originally calcareous problematics by Zhuravlev et al. 2011.

Anabaritids
Cambrotubulus sp. and Anabarites sp. Upper Turkut Formation, 30 m below the top and boundary with the Kessyuse Formation, Khorbusuonka River (Karlova & Vodanyuk, 1985; Karlova, 1987; Khomentovsky & Karlova 1993; Khomentovsky, Fedorov & Karlova, 1998; Karlova, pers. comm. in 2006); uppermost Ediacaran? (Knoll et al. 1995).

Anabarites trisulcatus. Lower Member 2, Ust’-Yudoma Formation (82 m below the top), Nemnekey River section, Uchur-Maya region; Nemakit-Daldynian Stage (Khomentovsky & Karlova, 1991, 1993; Brasier, Khomentovsky & Corfield, 1993). 

Cambrotubulus cf. C. decurvatus, Anabarites trisulcatus, A. grandis Val’kov, Jacutiochrea tristicha (Missarzhevsky). Middle part of the Ust’-Yudoma Formation (108 m below the top), Kyyry-Ytyga section, Yudoma River; lower Nemakit-Daldynian Stage (Zhuravlev et al. 2009, 2011), correlated with the uppermost Ediacaran (Zhuravlev et al. 2011).
Remarks. The anabaritids co-occur with Cloudina ex gr. C. riemkeae (Brasier, Khomentovsky & Corfield, 1993; Zhuravlev et al. 2009, 2011). The latter usually indicate the late Ediacaran age, but δ13C data extrapolated from the Lena-Aldan and Uchur-Maya regions suggest rather their probable position in the rising trend around feature Z, above the Precambrian-Cambrian boundary negative trough. 

Corallomorphs
Cysticyathus tunicatus Zhuravleva, 1955 (solitary form). Pestrotsvet Formation, Lena River, from the Tiktirikteekh Creek to Zhurinsky Mys sections; Dokidocyathus regularis Zone (Lapworthella tortuosa Subzone), Tommotian Stage (Kruse, Zhuravlev & James, 1995). 

Remarks. Vittia Sayutina, 1980 and Khasaktia Sayutina, 1980 (khasaktiids, modular forms) are known from the upper Tommotian Stage of Siberia (Rozanov & Zhuravlev, 1992). Khasaktiids are assigned to corallomorphs based on their microstructure (Debrenne, Lafuste & Zhuravlev, 1990). Korde (1986) assigned them to Cnidaria, although they were alternatively interpreted as sponges of a stromatoporoid grade by Sayutina (1980) or regarded separately by Webby (1986).

Hyolithelminths
Hyolithellus sp. Base of Member 4 of the Ust’-Yudoma Formation (~25 m below the top), Mount 1291 m at Gonam River (Khomentovsky et al. 1983, not illustarted) and ‘Dvortsy’ section at Aldan River (Varlamov et al. 2008, fig. 15, not illustarted); Purella Zone, Nemakit-Daldynian Stage.
Remarks. Hyolithellus tschuskunenesis Valkov, 1968 and Torellella sp. are reported from the basal part of the Koril Member, Nemakit-Daldyn Formation, section at the mouth of the Kotujkan River, western Anabar Uplift, northern Siberian Platform (Khomentovsky & Karlova, 1993 (without illustration) and Khomentovsky, Didenko & Pyatiletov, 1982 (Torellella sp., poorly preserved and illustrated); Purella Zone.

Problematic tubular forms

Coleoloides trigeminatus Missarzhevsky, 1969 in Rozanov et al. 1969 (=? C. typicalis Walcott, 1890). 
Lowermost Pestrotsvet Formation, Selinde (Khomentovsky & Karlova, 1993; fossils are not illustrated, but their stratigraphic position is shown in fig. 10 therein); N. sunnaginicus Zone, Tommotian Stage (Khomentovsky & Karlova, 2002, but see Kouchinsky et al. 2005).

Lowermost Pestrotsvet Formation, middle Aldan River; N. sunnaginicus Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983, p.161–162).

Coleolella billingsi (Sysoev, 1962).
Top bed of the Sukharikha Formation, Sukharikha section, Sukharikha River; N. sunnaginicus Zone, Tommotian Stage (after Rozanov et al. 1969, 2008, but see Kouchinsky et al. 2007). 

Lowermost Pestrotsvet Formation, middle Aldan River; N. sunnaginicus Zone, Tommotian Stage (Rozanov et al. 1969; Sokolov & Zhuravleva, 1983, p.161–162).

Coleolella sp. Basal Pestrotsvet Formation (ca. 1 m above the base), Selinde section (Khomentovsky & Karlova, 1986, fig. 3); N. sunnaginicus Zone, Tommotian Stage (Khomentovsky & Karlova, 2002, but see Kouchinsky et al. 2005).

Remarks. Similar fossils are described as Coleolus trigonus Sysoev, 1962, which co-occur with C. billingsi in the lowermost Pestrotsvet Formation, middle Aldan River (Sysoev, 1962; Rozanov et al. 1969).
These fossils were included within Family Coleolidae Fisher, 1962, as probable annelids (Fisher, 1962; Rozanov et al. 1969).
Tommototubulus savitzkyi Fedorov, 1986. 
Bed 8, uppermost Ust’-Yudoma Formation, Ulakhan-Sulugur section; N. sunnaginicus Zone, Tommotian Stage (Khomentovsky et al. 1990).

Basal Pestrotsvet Formation, middle Aldan River, N. sunnaginicus Zone, Tommotian Stage (Fedorov, 1986).

Remarks. Tommototubulus savitzkyi is represented by straight, cylindrical or slightly conical layered tubes with circular cross-section that probably had an original composition of calcium carbonate. They are known only from the N. sunnaginicus Zone of the Tommotian Stage of Siberia and were interpreted as arthropod spines (Skovsted & Peel, 2001, but see Skovsted et al. 2006) or closely related to hyolithelminths (Rozanov 1986). There is no indication, however, that this form represented a sclerite (or spine), for it is not closed at either end. It may alternatively be interpreted as a problematic tubular fossil.

	Western Mongolia
	Anabaritids
Anabarites sp. Upper member of the Tsagan Oloom Formation; Anabarites trisulcatus Zone (Esakova & Zhegallo 1996), from beds just below the negative excursion (trough W) spanning the Precambrian–Cambrian boundary (Brasier et al. 1996, 1997).
Remarks. Stratigraphic position of these strata requires further age constraint (Zhuravlev et al. 2011). Khomentovsky & Gibsher (1996, fig. 13) listed other anabaritids and Palaeosulcachites biformis (siphogonuchitids) from the upper Tsagan Oloom Formation, based on material from samples reported by Endonzhamtz & Lhasuren (1988). The samples, however, were collected by Andrej Zhuravlev from the lower Bayan Gol Formation (Andrej Zhuravlev, personal communication in 2010).
Corallomorphs
Hydroconus tenuis (Vologdin, 1940) (solitary form). Salany-Gol Formation, Zuune-Arts section (Esakova & Zhegallo, 1996) and upper part of the Salany-Gol Formation, Salany-Gol section (Kruse et al. 1996); correlated with the Atdabanian Stage (Wood, Zhuravlev & Anaaz, 1993; Esakova & Zhegallo, 1996; Kruse et al. 1996).
Rackovskia mongolica Vologdin, 1940 (khasaktiid, modular form, after Voronin et al. 1982). Lowermost bed 14, upper part of the Salany-Gol Formation (Voronin et al. 1982); correlated with the Atdabanian Stage (Wood, Zhuravlev & Anaaz, 1993; Esakova & Zhegallo, 1996; Kruse et al. 1996).
Hyolithelminths
Hyolithellus cf. vladimirovae (reported by Brasier et al. 1996) and Hyolithellus sp. (reported by Voronov et al. 1982). Lower part of Unit 19, Bayan Gol Formation, lowermost Tiksitheca licis Zone. 

Torellella lentiformis and T. curvae. Lower part of Unit 10 of Voronin et al. (1982), Bayan Gol Formation, Ilsanella compressa-Anabarella plana Zone (Brasier et al. 1996, fig. 6b; Khomentovsky & Gibsher, 1996). 

Problematic tubular forms

Coleoloides typicalis. Upper Unit 20, Bayan Gol Formation, uppermost Tiksitheca licis Zone (Endonzhamts & Lkhasuren, 1988; Brasier et al. 1996, fig. 6).

	Kazakhstan

(Lesser Karatau)
	Anabaritids
A. trisulcatus (after Mambetov & Missarzhevsky, 1971; Mambetov, 1973), Anabarites signatus Mambetov, 1981 in Missarzhevsky & Mambetov, 1981, and Tiksitheca licis (after Missarzhevsky & Mambetov 1981). Base of the Chulaktau Formation, Siliceous Member; basal Pseudorthotheca costata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981).

Hyolithelminths
Hyolithellus rectus Mambetov, 1981 in Missarzhevsky & Mambetov 1981. Aksaj Member, lowermost Chulaktau Formation, Uchbas, Berkuty and Aktugaj section; P. costata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981, figs. 3, 6, 8).
Torellella biconvexa Missarzhevsky. Upper Chulaktau Formation, Uchbas, Aktugaj and Berkuty sections; Bercutia cristata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981).

	South China,
India,

Iran
	Ediacaran calcified cnidariomorphs 

Cloudina hartmannae Germs, 1972. Bed 9 in the upper part of the Gaojiashan Member, Dengying Formation, Gaojiashan section, ~3.5 km south of Hujiaba, Ningqiang County, southern Shaanxi Province; upper Ediacaran (Hong et al. 2007).

Sinotubulites cienegensis McMenamin, 1985. Upper part of the Beiwan Member, upper part of the Dengying Formation; Lijiagou section, Ningqiang County, southern Shaanxi Province; upper Ediacaran (Hong et al. 2007).

Remarks. Co-ocurring with Cloudina and Sinotubulites a number of similar mineralized tubes have been described as new genera, of which only few may be retained (for discussion see Steiner et al. 2007; see also Zhuravlev et al. 2011 for review of Ediacaran calcified fossils from China).

Anabaritids
A. trisulcatus. Bed 3, base of the Zhongyicun Member, Zhujiaqing Formation; SSF1 (Qian, 1989, 1999; Qian & Bengtson, 1989; Qian, Li & Zhu, 2001; Zhu et al. 2001).

A. trisulcatus and Cambrotubulus sp. Bed 31-5, top of the Mao’ergang Member, Maidiping section, Mount Emei, Sichuan Province; SSF1 (Qian, 1999, fig. 3-4). 
Remarks. A. trisulcatus has a wide distribution in South China, in Yunnan, Sichuan, southern Shaanxi, Hubei, Zhejiang, and Guizhou provinces, all from SSF1 (Steiner et al. 2007, fig. 5).

Anabarites trisulcatus and Tiksitheca korobovi (Missarzhevsky, 1966 in Rozanov & Missarzhevsky, 1966). Basal unit of the lower Tal Formation, Lesser Himalayas of India (Kumar et al. 1987); correlated with SSF1 of China (Hughes et al. 2005).

Anabarites trisulcatus and Cambrotubulus decurvatus. Lower part of the Middle Dolomite Member, Soltanieh Formation, Elburz Mountains; correlated with the lower Nemakit-Daldynian Stage (Brasier et al. 1990; Hamdi et al. 1989; Hamdi, 1995).

Protoconulariids 

Arthrochites emeishanensis Chen, 1982. Bed 5, Zhongyicun Member, Zhujiaqing Formation, Meishucun section, eastern Yunnan; upper SSF1 (Qian & Bengtson, 1989; Qian, 1999). 
Arthrochites emeishanensis, Hexangulaconularia formosa He, 1984 in Xing et al. 1984a; Carinachites curvatornatus (Chen, 1982), C. quadratus (Chen, 1982), C. spinatus Qian, 1977, Emeiconularia trigemme Qian et al. 1997. Bed 34, Maidiping Formation, Maidiping section, Mount Emei, Sichuan Province; upper SSF1 (Brasier 1989a; Qian, 1999, fig. 3-4, Qian et al. 1997). 

Carinachites curvatornatus. Bed 18, middle Zhongyicun Member, Zhujiaqing Formation, Dahai section, eastern Yunnan; upper SSF1 (Qian et al. 2002).

Remarks. Hexangulaconularia He, 1984 in Xing et al. 1984a has priority over Hexaconularia He & Yang, 1986.

Arthrochites Chen, 1982 =Barbitositheca Qian & Jiang, 1982 in Luo et al. 1982 =Sacciella He, 1984, after Bengtson, 1992b; 
Carinachites Qian, 1977 =Quadrosiphogonuchites Chen, 1982, according to Li et al. 2007.

Emeiconularia and Carinachites are combined within Carinachitidae He, 1987 by Qian et al. 1997 and Van Iten et al. 2010. They occur with proximal and distal parts broken off, and thereby preservation does not allow to assign them firmly to protoconulariids (Michael Steiner, unpublished observation). Such other forms as Hexangulaconularia and Arthrochites belong to the other protoconulariid family Hexangulaconularidae He, 1987.
Hexangulaconularia formosa He, 1984 in Xing et al. 1984a. Basal Chert- Phosphate Member of the Tal Formation, Lesser Himalayas; correlated with SSF1 of China (Brasier & Singh, 1987; Hughes et al. 2005).

Remarks. Hexangulaconularia cf. formosa He and Arthrochites (=Barbitositheca) ansatus (Qian & Jiang, 1982) reported by Brasier & Singh (1987) and Hughes et al. (2005) are synonymised with Hexangulaconularia sichuanensis (He & Yang, 1986) after Van Iten et al. 2010 and, thus finally, with Hexangulaconularia formosa He, 1984 in Xing et al. 1984a.

Corallomorphs?

Mussooriella kroli Flügel & Singh, 2003 and Maldeotaina composita Flügel & Singh, 2003. Uppermost Krol E Member of the Krol Formation, ~10 m below the basal Chert-Phosphate Member of the Tal Formation, Maldeota, Lesser Himalayas, India; correlated with the lowermost Cambrian (Flügel & Singh, 2003).

Remarks. Interpreted by Flügel & Singh (2003) as sponges/stromatoporoids and close to korovinellids and khasaktiids. Same or similar fossils were interpreted as archaeocyathids by Singh & Rai (1983, 1984), but later reinterpreted as microbial structures (Debrenne, Gangloff & Zhuravlev, 1990).

Hyolithelminths
Hyolithellus? sp. and Torellella? sp. Bed 3, basal Zhongyicun Member, Zhujiaqing Formation, Meishucun section, eastern Yunnan; SSF1 (Qian & Bengtson, 1989). 

Hyolithellus sp. Bed 11, basal Zhongyicun Member, Dahai section, eastern Yunnan; SSF1 (Qian et al. 2002).
Hyolithellus annulatus Meshkova, 1969, H. rectus Mambetov, 1981 in Missarzhevsky & Mambetov, 1981 (Qian, 1999, fig. 3-4); H.  tenuis Missarzhevsky (Brasier, 1989a). Bed 31-5, top of the Mao’ergang Member, Maidiping section, Mount Emei, Sichuan Province; SSF1. 

Hyolithellus aff. insolutus Grigor’eva, 1982 in Voronin et al. 1982; H. cf. isiticus Missarzhevsky, 1969 in Rozanov et al. 1969; H. vladimirovae Missarzhevsky, 1966 in Rozanov & Missarzhevsky, 1966. Chert-Phosphate Member of the Lower Tal Formation, Maldeota, Lesser Himalayas; correlated with SSF1 of China (Brasier & Singh, 1987; Hughes et al. 2005).

Problematic tubular forms

Coleoloides typicalis. Bed 13 (basal conglomerates) of the Yu’anshan Formation, Meishucun section, eastern Yunnan; SSF4, upper Meishucunian Stage (Qian & Bengtson, 1989; Qian, Li & Zhu, 2001; Steiner et al. 2007). 
Remarks. Coleolus elongatus Qian, 1978 from the Upper Meishucunian Stage at Meishucun bears helically arranged ribs similar to those in Coleoloides (Qian, 1978); the fossil may well derive from basal phosphatic part of the Yuanshan Formation (in modern terms), equivalent of bed 13.  
C. typicalis is also reported from Bed 24, Shizhonggou section, Ningqiang, Shaanxi, from SSF1 (Xing et al. 1984a, p. 175; 1984b, fig. 5), but herein regarded as a problematic fossil, probably representing an algal structure (Michael Steiner, unpublished observation), similar to Trifistulella Qin & Li in Ding et al. 1992 (see Parkhaev & Demidenko, 2010). 

Coleoloides aff. typicalis Walcott, 1889. Chert-Phosphate Member of the Lower Tal Formation, Maldeota, Lesser Himalayas (Bhatt, Mamgain & Misra, 1985; Brasier & Singh, 1987) and Krol D Member of the Upper Krol Formation, Durmala, Lesser Himalayas (Azmi & Pancholi, 1983; Brasier & Singh, 1987); correlated with SSF1 of China (Hughes et al. 2005).
Rugatotheca typica He, 1980. Bed 31-5, top of the Mao’ergang Member, Maidiping section, Mount Emei, Sichuan Province; SSF1 (Qian, 1999, fig. 3-4).

	Australia
	Anabaritids
Anabarites trymatus and Anabarites sexalox, both - Conway Morris & Bengtson, 1990 in Bengtson et al. 1990. Parara Limestone and Koolywurtie Limestone Member, Yorke Peninsula, Stansbury Basin; Ajax Limestone, Flinders Ranges, Arrowie Basin (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001; Jago et al. 2006). 

Corallomorphs
Tabulate-like corals Arrowipora fromensis Fuller & Jenkins, 1995; Blinmanipora hawkerensis Fuller & Jenkins, 2007, Flindersipora bowmani Lafuste in Lafuste et al. 1991; F. cancelli Fuller & Jenkins 2007 (Flindersipora Lafuste in Lafuste et al. 1991 is a problematic cnidarian or spongiomorph, according to Sorauf & Savarese, 1995 and Scrutton, 1997); and Moorowipora chamberensis Fuller & Jenkins, 1995. Moorowie Formation, estern Flinders Ranges, Arrowie Basin (Lafuste et al. 1991; Savarese et al. 1993; Fuller & Jenkins 1994, 1995; Sorauf & Savarese 1995; Debrenne & Reitner, 2001; Jago et al. 2006; Fuller & Jenkins, 2007); Pararaia janeae Zone (Jell, 1990; Lafuste et al. 1991), or Syrigocnema favus archaeocyathan beds (no older than mid-Botoman, according to Zhuravlev & Gravestock, 1994; Zhuravlev, 1999; Gravestock et al. 2001; Jenkins et al. 2002). 
Hyolithelminths
Hyolithellus cf. micans (Billings, 1871), H. filiformis Bengtson in Bengtson et al. 1990 and Torellella sp. Kulpara Formation (~10 m below the top), Horse Gully, Yorke Peninsula Stansbury Basin (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Bengtson et al. 1990; Gravestock et al. 2001; Jago et al. 2006).

	Western Gondwana
	Ediacaran calcified cnidariomorphs

Cloudina hartmannae and Namacalathus hermanastes. OS1 unit, lower Omkyk Member, Kuibis Subgroup, Nama Group, Namibia; uppermost Ediacaran, with estimated age of ca. 550 Ma (Wood et al. 2002; Grotzinger et al. 2005). 
Remarks. According to its reportedly original foliated calcitic microstructure, Namacalathus hermanastes Grotzinger et al. 2000 was tentatively attributed to bilaterians (lophotrochozoan stem group) by Zhuravlev et al. (2011).

Namapoikia rietoogensis Wood et al. 2002 (a modular form, with uncertain affinity to sponges or cnidarians). OS2 unit, Omkyk Member, Kuibis Subgroup, Nama Group, Namibia; uppermost Ediacaran, with estimated age of ca. 549 Ma (Wood et al. 2002; Grotzinger et al. 2005). 

Cloudina spp. Lower part of the Ibor Group and the base of the Río Huso Group, central Spain; upper Ediacaran (Jensen et al. 2007; Cortijo et al. 2010; see comprehensive review in Zhuravlev et al. 2011). 

	Avalonia
	Anabaritids
Forms assigned to Tiksitheca korobovi, T. licis, Anabarites trisulcatus, and A. tripartitus and synonymised by Landing (1988) with Tiksitheca korobovi. Upper Quaco Road member (former Member 4), Chapel Island Formation, Little Dantzig Cove section (185.0 m), SE Newfoundland; Watsonella crosbyi Zone (Landing et al. 1989). 

Hyolithelminths
Torellella laevigata (Linnarsson, 1871) (s.l., sensu Landing, 1988). Lower Bonavista Group (formerly, lower Weymouth Formation, sensu Landing, 1988), Massachusetts; lower Sunnaginia imbricata Zone (Landing, 1988, 1996).

Problematic tubular forms

Coleoloides typicalis. Upper Quaco Road member, Chapel Island Formation, Little Dantzig Cove section (level 185.0 m), Watsonella crosbyi Zone (Landing et al. 1989).

	Laurentia
	Ediacaran calcified cnidariomorphs

Cloudina cf. hartmannae. Unit 1 of the La Ciénega Formation, Mexico (Sour-Tovar et al. 2007).
Cloudina hartmannae and Namacalathus hermanastes. Byng Formation, Miette Group, Salient Mountain area, southern Rocky Mountains, Canada (Hofmann & Mountjoy, 2001).
?Cloudina sp. Carbonates in the D member of the Stirling Quartzite, Funeral Mountains, Death Valley, California (Langille, 1974; Hagadorn & Waggoner, 2000). 
Wyattia reedensis Taylor, 1966 (=Cloudina?; see Grant, 1990). Upper Member of the Reed Dolomite Formation, White-Inyo Mountains of California and Esmeralda County of Nevada (Taylor, 1966; Signor et al. 1987).

Remarks. See also review of Ediacaran calcified forms from Laurentia in Zhuravlev et al. (2011).
Anabaritids
Anabarites trisulcatus. Ingta Formation, Wernecke Mountains, northwestern Canada (Pyle et al. 2006; former basal Vampire Formation by Nowlan et al. 1985); Anabarites-Protohertzina Zone, correlated with the basal Nemakit-Daldynian Stage (Pyle et al. 2006). 

Protoconulariids 

Carinachites sp. Upper Ingta Formation, Wernecke Mountains, northwestern Canada; Anabarites-Protohertzina Zone (Pyle et al. 2006).  
Corallomorphs
Paiutitubulites variabilis Tynan, 1983 (=Cambrotubulites Tynan, 1983, according to Bengtson 1992b, a solitary form). Montenegro Member of the Campito Formation, White-Inyo Mountains, California; Nevadella Zone (Tynan, 1983).

Tabulaconus kordeae Handfield, 1969 (modular form). Sekwi Formation, near Ingta River, Selwyn Basin, Mackenzie Mountains, Canada; Nevadella Zone (Murphy et al. 2003).
Hyolithelminths
Hyolithellus cf. H. isiticus Missarzhevsky, 1969 in Rozanov et al. 1969. Ingta Formation, Wernecke Mountains, northwestern Canada; Anabarites-Protohertzina Zone, correlated with the basal Nemakit-Daldynian Stage (Pyle et al. 2006; Nowlan et al. 1985, fig. 7).

Problematic tubular forms

Coleoloides prindlei Lochman, 1956. Basal part of the upper Bastion Formation, Albert Heim Bjerge, Hudson land, NE Greenland (Skovsted, 2006) and Taconic allochthons of New York State and Québec (Lochman, 1956; Landing et al. 2002); Bonnia-Olenellus Zone. 

Remarks. Coleoloides inyoensis Signor et al. 1987 (=Coleoloides sp. in Signor et al. 1983) reported from the Lower Member of the Deep Spring Formation, Mount Dunfee, White-Inyo Mountains, Nevada, from the ‘Wyattia’ Zone (Signor et al. 1987) probably represents moulds of Cloudina (Zhuralvev et al. 2011).
Lidaconus palmettoensis Onken & Signor, 1988. Upper Harkless Formation, near Lida, Esmeralda County, Nevada; Bonnia-Olenellus Zone (Onken & Signor, 1988). 

?Rugatotheca sp. Upper Ingta Formation, Wernecke Mountains, northwestern Canada; Anabarites-Protohertzina Zone, correlated with the basal Nemakit-Daldynian Stage (Pyle et al. 2006). 
Volborthella tenuis Schmidt, 1888. Lower part of the Upper Member of the Wood Canyon Formation, Death Valley region; Pre-trilobitic strata, broadly correlated with the Tommotian Stage of Siberia (Hagadorn & Waggoner, 2002). 

Remarks. Conical agglutinated solitary fossils Volborthella Schmidt, 1888 and Salterella Billings, 1861 referred to a problematic group of Agmata were recently compared to cnidarians (Hagadorn & Waggoner, 2002). The earliest is Volborthella occurring in the Death Valley region. 

	Baltica
	Anabaritids
Anabarites cf. sexalox. Upper part of the Gärdsjön Formation, central Scandinavian Caledonides, Holmia kjerulfi-group Zone (Rosén, 1919; Ahlberg, 1984). 

Hyolithelminths
Hyolithellus sp. Loose boulders (subautochtonous) of the lower Cambrian conglomerate bed, Venenäs, Skäggenäs Peninsula in the Kalmarsund, Sweden (Bengtson, 1968, 1970, 1977a); Mobergella Zone (Bengtson, 1977a; Conway Morris & Bengtson, 1994), correlated with the Schmidtiellus mickwitzi Zone (Bergström, 1973; Mens & Pirrus, 1977; Moczydłowska, 2002).
Problematic tubular forms

Coleoloides typicalis Walcott, 1889. Norretorp Member of the Laeså Formation, Bornholm; Schmidtiellus mickwitzi Zone (Nielsen & Schovsbo, 2007).
Volborthella tenuis Schmidt, 1888 and V. conica Schindewolf, 1934. Lükati Formation, ‘Blue Clay’ (surface outcrop and level not designated), Estonia; Schmidtiellus mickwitzi Zone (Yochelson & Kisselev, 2003).


Protoconodonts 
	Siberia
	Protohertzina anabarica Missarzhevsky, 1973 and P. unguliformis Missarzhevsky, 1973. Lower part of Member 2, Ust’-Yudoma Formation (82 m below the top), Nemnekey River section, Uchur-Maya region; Anabarites trisulcatus Zone, Nemakit-Daldynian Stage (Khomentovsky & Karlova, 1991, pl. 1, figs 3–4, 1993; Brasier, Khomentovsky & Corfield, 1993). 

P. anabarica. Basal part of Member 3, Nemakit-Daldyn Formation, section at the mouth of the Kotujkan River, western Anabar Uplift, northern Siberian Platform (Missarzhevsky, 1973, 1982, 1989); stratigraphy same as above (Brasier, Khomentovsky & Corfield, 1993; Kaufman et al. 1996).

	Western Mongolia
	P. unguliformis. Level RIII, uppermost Unit 17, top of the Tsagan Oloom Formation, Bayan Gol section; basal Purella Zone (Brasier et al. 1996, figs. 6 & 9; Khomentovsky & Gibsher, 1996, fig. 13; Fig. 4). 
Remarks. Position of the level within the uppermost Tsagan Oloom v. lowermost Bayan Gol Formations is questionable however (Andrej Zhuravlev, personal communication in 2010).

	Kazakhstan

(Lesser Karatau)
	P. anabarica. Upper Kyrshabakty Formation, Uchbas and Aksaj sections; co-occurs with P. unguliformis in the Berkuty and Aktugaj sections; Protohertzina anabarica Zone, correlated with the lower Nemakit-Daldynian Stage (Missarzhevsky & Mambetov, 1981).

	South China, 
India,

Iran
	P. anabarica, P. unguliformis, and P. siciformis Missarzhevsky, 1973. Bed 3, basal Zhongyicun Member, Zhujiaqing Formation, Meishucun section, eastern Yunnan; SSF1 (Qian & Bengtson, 1989). 

P. anabarica and P. unguliformis. Basal Chert unit underlaying the Hetang Formation, Jiangshan County, Zhejiang Province; SSF1 (Steiner et al. 2003).

P. anabarica, P. unguliformis, Mongolodus longispina, M. platybasalis. Lower Kuanchuanpu Formation and Xinli Member of the Dengying Formation, Ningqiang County of southern Shaanxi Province and Nanjiang County of northern Sichuan Province; SSF1 (Steiner et al. 2004). 
Remarks. P. anabarica and P. unguliformis are widely distributed in Yunnan, Sichuan, southern Shaanxi, Hubei, Hunan, Guizhou and Zhejiang Provinces of South China in strata correlative with the Nemakit-Daldynian (Steiner et al. 2007, fig. 5A).
P. anabarica group and Mongolodus Missarzhevsky, 1977 (=Maldeotaia bandalica Singh & Shukla, 1981: Azmi 1996, p. 458 and McIlroy & Szaniawski, 2000). Upper Chert-Phosphate Member, Lower Tal Formation, Krol Belt, Lesser Himalayas, India; correlated with SSF1 of China (Singh & Shukla, 1981; Brasier & Singh, 1987; Bhatt, 1991; Hughes et al. 2005).

P. anabarica. Lower part of the Middle Dolomite Member, Soltanieh Formation, Valiabad section, Elburz Mountains, northern Iran; correlated with lower Nemakit-Daldynian Stage (Hamdi et al. 1989; Hamdi, 1995; Kimura et al. 1997).

Remarks. Protohertzina sp. was reported from the upper part of the

Lower Dolomite Member of the Soltanieh Formation, Valiabad section,

Elburz Mountains, northern Iran (Hamdi et al. 1989; Hamdi, 1995), but
preservation makes the identification problematic.

	Australia


	P. cf. siciformis and Mongolodus rostriformis Missarzhevsky, 1977. Upper Ajax Limestone Formation (~270 m above the base), Mount Scott Range; Pararia tatei Zone (Bengtson et al. 1990), correlated with the lower Botoman Stage of Siberia (Jago et al. 2006).

	Avalonia
	Mongolodus (=M. bandalica) and P. anabarica. Upper Quaco Road member (former Member 4) of the Chapel Island Formation, Watsonella crosbyi Zone (Landing et al. 1989, 1998).
Remarks. Landing (1995) diagnosed pseudoconodonts (taxonomically enigmatic teeth, such as Protohertzina and Rhombocorniculum, with non-laminated elements composed of longitudinal phosphate crystallites, sensu Landing) from the later appearing protoconodonts (probable chaetognaths, with microcrystalline-lamellar walls, sensu Landing). Close phylogenetic releationship of pseudoconodonts sensu Landing (1995), excluding Rhombocorniculum, with protoconodonts sensu Landing (1995) is supported, however, by the fact that protoconodonts sensu Landing, except Amphigeisina danica, clearly show longitudinal fibrous microstructure of the wall similar to chaetognaths (e.g., Vannier et al. 2007; Kouchinsky et al. 2011). Rhombocorniculum must be excluded from this group, because its morphology is incompatible with interpretation as grasping spines and microstructure is different (see section ‘Other fossils’ in Online Appendix 1). The name ‘protoconodonts’ is therefore retained herein for the entire group, including other ‘pseudoconodonts’ sensu Landing.

	Laurentia
	Protohertzina anabarica. Ingta Formation (Pyle et al. 2006), the Wernecke Mountains of the Canadian Northwestern Territory, Anabarites-Protohertzina Zone of the Nemakit-Daldynian Stage equivalent (Pyle et al. 2006) (=former basal unit of the Vampire Formation by Conway Morris & Fritz (1980) and Nowlan et al. (1985)). 

	Baltica
	No reports from Cambrian Series 1–2.


Halwaxiids
	Siberia

	Sclerites Siphogonuchites aff. triangularis Qian, 1977 (Khomentovsky, Val’kov & Karlova, 1990, pp. 21, 34, fig. 4; pl. 8, fig. 6) and scaly shells Purella cristata Missarzhevsky, 1974 (Khomentovsky, Val’kov & Karlova, 1990, fig. 4, p. 21, not illustrated). Lower Member 3 of the Ust’-Yudoma Formation (ca. 60 m below the top of formation), Mount Konus section, Uchur River; lower Purella Zone, Nemakit-Daldynian Stage (Khomentovsky, Val’kov & Karlova, 1990; Brasier, Khomentovsky & Corfield, 1993).
Remarks. The earliest forms reported from northern Siberian Platform are

Purella sp., sclerites of Sachites projectus Bokova, 1985 and Paleosulcachites subremualis Bokova, 1985 from the upper Member 8 of the Nemakit-Daldyn Formation, section at the mouth of the Kotujkan River, western flanks of the Anabar Uplift; Purella Biozone, Nemakit-Daldynian Stage (Bokova, 1985; Missarzhevsky, 1989; Kaufman et al. 1996).

	Western Mongolia
	Purella sp. Level RIII, uppermost Unit 17, top of the Tsagan Oloom Formation, Bayan Gol section; basal Purella Zone (Brasier et al. 1996, figs. 6 & 9; Khomentovsky & Gibsher, 1996, fig. 13). 

Remarks. Position of the level within the uppermost Tsagan Oloom v. lowermost Bayan Gol Formations is questionable however (Andrej Zhuravlev, personal communication in 2010).
Khomentovsky & Gibsher (1996, fig. 13) show presence of siphogonuchitid sclerites Palaeosulcachites biformis Qian, 1977 below, in the upper Tsagan Oloom Formation. This is based on material from samples reported by Endonzhamtz & Lhasuren (1988). The samples, however, were collected by Andrej Zhuravlev from the lower Bayan Gol Formation (Andrej Zhuravlev, personal communication in 2010).

	Kazakhstan
	Halkieria amorphe (Meshkova, 1974) (Aktugaj section), H. sacciformis (Meshkova, 1969) and H. dentanatiformis Mambetov, in Missarzhevsky & Mambetov, 1981 (Aktugaj and Uchbas sections). Uchbas Member, uppermost Chulaktau Formation, Bercutia cristata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981, figs. 3 & 8). 

	South China, 

Iran
	Siphogonuchitidae indet. and Maikhanella pristinis (Jiang 1980a). Bed 3,

basal Zhongyicun Member, Zhujiaqing Formation, Meishucun section,

eastern Yunnan; SSF1 (Qian & Bengtson, 1989).

Siphogonuchites triangularis, S. mirus, Lopochites latazonalis. L. quadrogonus, Maikhanella multa. Kuanchuanpu Formation at Kuanchuanpu, southern Shaanxi Province, Shatan, northern Sichuan Province, and Xinli Member, Xinli, northern Sichuan; SSF1 (Steiner et al. 2004a).
Palaeosulcachites sp. and ?Siphogonuchites sp. Base of the Middle Dolomite Member, Soltanieh Formation, Dalir section, Elburz Mountains, Iran; correlated with lower Nemakit-Daldynian Stage (Hamdi et al. 1989; Brasier et al. 1990).

	Australia


	Sclerites cf. Sachites. Mount Terrible Formation (~50 m above the base), Fleurieu Peninsula, Stansbury Basin (Daily, 1976; Gravestock & Shergold, 2001); Uratanna sequence, the earliest Cambrian sedimentary sequence known from Australia (Gravestock & Shergold, 2001); correlated with the Nemakit-Daldynian–Tommotian Stages of Siberia (Jago, Sun & Zang, 2002, fig. 3).

Remarks. Biostratigraphically better constrained fossils, such as Halkieria sp. A and Halkieriidae indet. are reported respectively from the overlying Wangkonda Formation, Sellick Hill, Fleurieu Peninsula, Stansbury Basin and from the Kulpara Formation (~20 m below the top), Horse Gully section, Yorke Peninsula, Stansbury Basin (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001; Jago et al. 2006).

	Avalonia
	Halkieria stonei Landing, 1989 in Landing et al. 1989. Top of lower Quaco Road member (formerly, top of Member 3) (sample LDC-135) of the Chapel Island Formation, Little Dantzic Cove, Burin Peninsula, Southeast Newfoundland; lower Watsonella crosbyi Zone (Landing, 1992; Landing et al. 1989, 1998).

	Laurentia
	Halkieria evangelista Conway Morris & Peel, 1990. Lower part of the Buen Formation, Sirius Passet, Northern Greenland; Nevadella Zone (Conway Morris & Peel, 1990, 2008).

	Baltica
	No reports from Series 1–2.


Chancelloriids
	Siberia


	Chancelloria sp., 6+1 sclerite. Upper Member 3 of the Ust’-Yudoma Formation (30 m below the top), Mount Konus section; Purella Zone, Nemakit-Daldynian Stage (Khomentovsky, Val’kov & Karlova, 1990, pl. 8, fig. 5). 

Remarks. Chancelloria sp. is reported from basal part of Member 3 of the Ust’-Yudoma Formation, Mount 1291 m section at Gonam River and attributed to the Anabarites trisulcatus Zone of the Nemakit-Daldynian Stage (Khomentovsky, Val’kov & Karlova, 1990; Khomentovsky & Karlova, 1993; Brasier, Khomentovsky & Corfield, 1993; see also Khomentovsky & Karlova, 2005; not illustrated). The affinity is problematic, however, because the fossil may represent a Namacalathus-like goblet-shaped object (according to Zhuravlev et al. 2011) or Cambrothyra (see section on South China below and Moore et al. 2010).

	Western Mongolia
	Chancelloria sp. Level N, lower Unit 8 of the Bayan Gol Formation, Salany-Gol section; Ilsanella compressa-Anabarella plana Zone (Voronin et al. 1982; Brasier et al. 1996). 

	Kazakhstan
	Chancelloria sp. Upper Chulaktau Formation, Aktugaj section; Bercutia cristata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981).

Remarks. Chancelloria sp. was reported from the Berkuty Member (‘Lower Dolomites’) of the upper Kyrshabakty Formation, Zhilandy section, Lesser Karatau Range, from the Protohertzina anabarica Zone (Ergaliev & Pokrovskaya, 1977, p. 7; not illustrated), but not confirmed in later detailed study of skeletal fauna by Missarzhevsky & Mambetov (1981).

	South China
	Chancelloria irregularis Qian, 1989. Bed 36, Maidiping Formation, Maidiping, Mount Emei, Sichuan; SSF3 (Steiner et al. 2007).

Remarks. Ocurrence of Chancelloriidae indet. and Chancelloria? sp. is reported by Qian & Bengtson (1989, p. 7) from Bed 3, basal Zhongyicun Member, Zhujiaqing Formation, Meishucun section, eastern Yunnan (SSF1). This early appearance of chancellorids in Yunnan has never been documented and confirmed; earliest documented occurrences of Chancelloria, Allonnia, Archiasterella in Yunnan are from the Upper Meishucunian (Qian & Bengtson, 1989; Qian, 1999).

Cambrothyra ampulliformis (=truncata) Qian & Zhang, 1983. 
Kuanchuanpu Formation, sample Kua 125, Ningqiang County, South Shaanxi; SSF1 (Steiner et al. 2004a, fig. 2; Moore et al. 2010).
Remarks. The fossil may be one of the early coelocleritophorans with single-rayed sclerites related to the chancelloriids, but treated outside the Chancelloridae s.str. (Moore at al. 2010).

	Eastern Gondwana

(Australia)


	Chancelloriids. Mount Terrible Formation (~50 m above the base), Fleurieu Peninsula, Stansbury Basin and (Daily, 1976; Gravestock & Shergold, 2001) and basal Winulta Formation, Yorke Peninsula, Stansbury Basin (Daily, 1976, 1990; Gravestock & Shergold, 2001); Uratanna sequence, the earliest Cambrian sedimentary sequence known from Australia (Gravestock & Shergold, 2001), correlated with the Nemakit-Daldynian–Tommotian Stages of Siberia (Jago, Sun & Zang, 2002, fig. 3). 
Remarks. Biostratigraphically better constrained Chancelloria spp. are known from the base of the Horse Gully section, Kulpara Formation (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001; Jago et al. 2006).

	Avalonia
	Chancelloria sp. Member 3 of the Cuslett Formation (sample CAT-2-3.5), section CAT-2, Cape Breton Island; Camenella baltica Zone (Landing, 1991).

	Laurentia
	Chancelloriid sclerites. Base of the upper Bastion Formation, Albert Heim Bjerge, Hudson Land, Northeast Greenland; Bonnia-Olenellus Zone (Skovsted, 2003, 2006).

Chancelloriid sclerites. Elliptocephala asaphoides fauna, New York State and Québec; Bonnia-Olenellus Zone (Landing & Bartowski, 1996; Landing, Geyer & Bartowski, 2002).

	Baltica
	No reports from Series 1–2.


Hyoliths
	Siberia


	Lophotheca socialis Valkov, 1987 and Lophotheca sp. Lower part of Member 3 of the Ust’-Yudoma Formation (60 m from top), Mount Konus section, Uchur River; lower Purella Zone, Nemakit-Daldynian Stage (Khomentovsky, Val’kov & Karlova, 1990, pl. 3, figs 6–8; Brasier, Khomentovsky & Corfield, 1993).
Remarks. The earliest forms reported from northern Siberian Platform are

orthothecid hyoliths from the upper part of Member 8 (after Khomentovsky & Karlova, 1993 and Kaufman et al. 1996) of the Nemakit-Daldyn Formation, section at the mouth of the Kotujkan River, western flanks of the Anabar Uplift; Purella Biozone, Nemakit-Daldynian Stage: Ladatheca dorsocava (Sysoev, 1959) (in Bokova, 1985 and Missarzhevsky, 1989), Loculitheca sp. and Spinulitheca sp. (in Bokova, 1985), and Circotheca kuteinikovi Missarzhevsky, 1969 in Rozanov et al. 1969 (in Meshkova, 1974). The latter species can be transferred to Argatheca Missarzhevsky, 1989 (Malinky & Kouchinsky in preparation).
Conotheca and Circotheca (in Shishkin, 1974) from this locality were erroneously assigned and had to be referred to as undetermined orthothecid hyoliths or tubular problematica (John Malinky, personal communication in 2004). 

	Western Mongolia
	Pseudorthotheca bistriata Qian, 1978. Level RIII, uppermost Unit 17, top of the Tsagan Oloom Formation, Bayan Gol section; basal Purella Zone (Khomentovsky & Gibsher, 1996, fig. 13; Brasier et al. 1996, figs. 6 & 9). 
Remarks. Position of the level within the uppermost Tsagan Oloom v. lowermost Bayan Gol Formations is questionable however (Andrej Zhuravlev, personal communication in 2010).

	Kazakhstan
	Uniformitheca aladzharica and U. ovaliformis, both - Mambetov, in Missarzhevsky & Mambetov, 1981. Upper Member 3 (Karatau Member) of the Chulaktau Formation, Uchbas section; upper Pseudorthotheca costata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981).

	South China,
India
	Conotheca subcurvata (Yu, 1974). Bed 3, basal Zhongyicun Member, Zhujiaqing Formation, Meishucun section, eastern Yunnan; SSF1 (Qian & Bengtson, 1989) and Kuanchuanpu Formation, Kuanchuanpu, southern Shaanxi Province, Shatan, northern Sichuan Province and Xinli Member, Xinli, northern Sichuan; SSF1 (Steiner et al. 2004a). 
Remarks. Orthothecid and hyolithid hyoliths appear during late Meishucunian and strongly radiate in Qiongzhusian. Other reports of early orthothecids in SSF1, such as Kunyangotheca ostiola Qian, 1978, Spinulitheca billingsi (Sysoev, 1962) and Turcutheca crasseocochlia (Sysoev, 1962), in beds 3–4, Zhujiaqing Formation, Meishucun section, eastern Yunnan (Luo et al. 1982, 1984, Qian, 1999) are not well documented, and even earlier reports of latter two species in bed 2 of the Meishucun section, Ediacaran Xiaowaituoshan Member of the Dengying Formation (Luo et al. 1984, Xing & Luo 1984) were rejected by the restudy by Qian et al. (1996). 
Lophotheca cf. multicostata Qian, 1977, ?Conotheca sp., and Allathecid sp. A (Brasier & Singh, 1987, figs 6.6–6.15, 8.12 & 8.13). Chert-Phosphate Member, Lower Tal Formation, Maldeota, Lesser Himalayas; correlated with SSF1 of China (Hughes et al. 2005).

Remarks. Circotheca sp. and Turcutheca sp. are also reported from the Chert-Phosphate Member, Lower Tal Formation, Ganga Valley, Lesser Himalayas, but the fossils are not described and represent fragments of featureless internal moulds (Kumar et al. 1987, fig. 3a, b).

	Australia
	Hyoliths (cf. Turcutheca). Mount Terrible Formation (~38 m above the base), Fleurieu Peninsula, Stansbury Basin (Gravestock & Shergold, 2001); Uratanna sequence, the earliest Cambrian sedimentary sequence known from Australia (Gravestock & Shergold, 2001); correlated with the Nemakit-Daldynian–Tommotian Stages of Siberia (Jago, Sun & Zang, 2002, fig. 3).

Hyoliths. Basal Winulta Formation, Yorke Peninsula, Stansbury Basin (Daily, 1976, 1990; Gravestock & Shergold, 2001); stratigraphy same as above.

Remarks. Biostratigraphically better constrained hyoliths (Hyolitha indet.) are known from the overlying Kulpara Formation (~10 m below the top), Horse Gully section, Yorke Peninsula, Stansbury Basin (Bengtson et al. 1990); Hippopharangites dailyi/Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001; Jago et al. 2006).

	Avalonia
	‘Ladatheca’ cylindrica (Grabau, 1900). Lower Quaco Road member (formerly, Member 2B) (upper 20 m) of the Chapel Island Formation, SE Newfoundland; ‘Ladatheca’ cylindrica Zone, Fortunian Stage (Landing et al. 1988, 1989; Landing, 1993).
Remarks. Regarded as tubular problematica (Landing, 1988; Landing et al. 1989) or a serpulid polychaete (Landing, 1993), but is morphologically similar to fossils allied to orthothecid hyoliths known worldwide from the Terreneuvian Series.

‘Allatheca’ degeeri s.l. is the earliest form attributed to hyoliths by Landing (1988) and Landing et al. (1989) from the upper Watsonella crosbyi Zone at SE Newfoundaland.

	Laurentia
	‘Ladatheca? and hyoliths’. Lower Montenegro member of the Campito Formation, Montezuma Range, Esmeralda County, Nevada; Fritzaspis Zone (Hollingsworth, 1999; no illustration). 
Remarks. Salanytheca? sp. from the Lower Member of the Deep Spring Formation, Mount Dunfee, Nevada, from the pre-trilobitic interval (Signor et al. 1983, 1987) is a questionable identification owing to poor preservation and is more similar to Cloudina (Zhuravlev et al. 2011). 

	Baltica
	Hyolithes cf. nathorsti Johnstrup, 1889. Bed D of the Gislöv Formation, Brantevik section, Scania, Sweden; Holmia kjerulfi Zone (Bergström & Ahlberg, 1981; Diez Álvarez et al. 2008). 


 Molluscs
	Siberia
	Oelandiella sp., Archaeospira sp. (Archaeospira Yu, 1979 may be a preservational form or a variety of Oelandiella Vostokova, 1962 and is treated as its junior synonym by Gubanov & Peel 1999, 2000), and Barskovia sp. (a sinistrally coiled form of a probable molluscan affinity). Lower Member 3 of the Ust’-Yudoma Formation (60 m from the top of formation), Mount Konus section, Uchur River; lower Purella Zone, Nemakit-Daldynian Stage (Khomentovsky, Val’kov & Karlova, 1990, pl. 1, figs 3–5; Brasier, Khomentovsky & Corfield, 1993). 
Remarks. Oelandiella sp. (referred to as Securiconus incertus Bokova, 1985 in Bokova, 1985 and Kouchinsky, 2000a) is the earliest forms reported from northern Siberian Platform, from the upper part of Member 8, Nemakit-Daldyn Formation, western flanks of the Anabar Uplift; Purella Biozone, Nemakit-Daldynian Stage (Kaufman et al. 1996; Gubanov & Peel, 1999, 2000).

	Western Mongolia
	Obtusoconus honorabilis and Granoconus trematus. Level RXVI, base of Unit 20, Bayan Gol Formation; Tiksitheca licis Zone (Brasier et al. 1996). 

	Kazakhstan

(Lesser Karatau)
	Igorella talassica Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981. Basal Shabakty Formation (lowermost Zhanaryk Member), Aktugaj section; lower Rhombocorniculum cancellatum Zone (lower beds with Cambroclavus), correlated with the upper Atdabanian Stage (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001).

	South China
	First assemblage of helcionellids including several species (such as cyrtoconic Oelandiella korobkovi (=Archaeospira ornata), Bemella costa Zhou & Xiao 1984, Igorella hamata Yu Wen 1979 and a coiled form Yunnanospira). Zhujiaqing Formation, Meishucun, Xianfeng, and Shatan sections, Yunnan and Sichuan Provinces; SSF2 (Brasier, 1989a; Qian, 1999; Steiner et al. 2004a).

Remarks. Parkhaev & Demidenko (2010) reported an assemblage of molluscs including Latouchella korobkovi Vostokova, 1962 (=Oelandiella korobkovi in Gubanov & Peel 1999), Igorella emeiensis (Yu, 1987), Bemella simplex Yu, 1979, from the lower part of Bed 4 at Meishucun. Stratigraphic position of the material is questionable, however, because other researchers failed to collect helcionellids from Bed 4 (Michael Steiner, personal observations). 
Ocruranus finial Liu, 1979 is reported from the lower phosphorite unit of the Zhongyicun Member (equivalent to bed 7 at Meishucun), Zhujiaqing Formation, Dailibaoqing section, Eastern Yunnan; SSF2 (Qian, 1999), but SSF1 according to Vendrasco et al. 2009. 

Remarks. See extensive synonimies of the genus Ocruranus in Qian & Bengtson (1989), Li et al. 2007 (under ’problematic molluscs’) and Vendrasco et al. 2009 (interpreted as a possible member of the chiton stem-lineage, or ?Class Polyplacophora).

Correlation of ‘Lower phosphorite’ at Xianfeng (Vendrasco et al. 2009) with beds 3–5 in Meishucun remains equivocal, but the former may contain a mixed SSF1+SSF2 assemblage (Michael Steiner, unpublished observation). Elsewhere in Yunnan Ocruranus-Eohalobia always occur in SSF2. 

	Australia
	Watsonella sp. Mount Terrible Formation (~50 m above the base), Fleurieu Peninsula, Stansbury Basin and (Daily, 1976; Gravestock & Shergold, 2001); Uratanna sequence, the earliest Cambrian sedimentary sequence known from Australia (Gravestock & Shergold, 2001), correlated with the Nemakit-Daldynian–Tommotian Stages of Siberia (Jago, Sun & Zang, 2002, fig. 3). 
Remarks. Biostratigraphically better constrained molluscan first occurrences are those of Pelagiella sp. (Yalkalpo-2 drillhole, Arrowie Basin, depth 784.25 m, just above first trilobite remains probably representing Abadiella huoi at 785.6 m depth, lower Wilkawillina Limestone, about a meter above the contact with the Woodendina Dolomite) (Gravestock et al. 2001) and P. subangulata (Tate, 1892) (upper Kulpara Formation, Horse Gully section, Yorke Peninsula, Stansbury Basin) (Bengtson et al. 1990). They define base of the the Pelagiella subangulata Zone (Gravestock et al. 2001), that is probably time equivalent with Abadiella huoi Zone. Gravestock et al. (2001) assigned, however, the lower part of their Pelagiella subangulata Zone to the pre-trilobitic interval. 

	Western Gondwana
	Anabarella plana Vostokova, 1962; Oelandiella korobkovi Vostokova, 1962. Pusa Shale, Upper Alcudia Formation, Alcudia Valley, central Spain; upper part of the Lower Corduban Stage (Gubanov, 1998, 2002; Vidal et al. 1999). 

	Avalonia
	Watsonella crosbyi (Grabau, 1900), Helcionella sp., and Aldanella attleborensis (Shaler & Foerste, 1888). Upper Quaco Road member (formerly, Member 4) (lower part, sample LDC-146.6) of the Chapel Island Formation, Little Dantzic Cove section, Burin Peninsula, Southeast Newfoundland; Watsonella crosbyi Zone (Bengtson & Fletcher, 1983; Landing, 1992; Landing et al. 1989, 1998).

	Laurentia
	Archaeospira? Lower part of a 50.5-m siliciclastic unit near the top of the Andrews Mountain Member of the Campito Formation, Esmeralda County, western Nevada; basal Fritzaspis Zone (Hollingsworth, 2005). 

	Baltica
	Aldanella kunda (Öpik, 1926) and Anabarella cf. A. plana Vostokova, 1962. Kestla Member of the Lontova Formation, Estonia; Platysolenites antiquissimus Zone (Isakar & Peel, 2007). 


Tommotiids
	Siberia


	Sunnaginia imbricata Missarzhevsky, 1969 in Rozanov et al. 1969. Uppermost part (1.5–2 m) of the Ust’-Yudoma Formation (Bed 8), Ulakhan-Sulugur section, middle Aldan River; N. sunnaginicus Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983; Rozanov & Sokolov, 1984; Rozanov et al. 1992).

Camenella spp. and S. imbricata (Tommotia = Camenella, according to Bengtson, 1977a, 1986; Skovsted et al. 2009b). Basal Pestrotsvet Formation, middle Aldan River (e.g., Dvortsy and Ulakhan-Sulugur sections); N. sunnaginicus Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983; Rozanov & Sokolov, 1984; Rozanov et al. 1992; Varlamov et al. 2008).

Camenella admiranda, C. kozlowskii, Sunnaginia sp., Tannuolina sp. (?T. pavlovi Kouchinsky, Bengtson & Murdock, 2010) (Rozanov et al. 1969, 2008, fig. 11; Luchinina et al. 1997; Rowland et al. 1998, fig. 6). Uppermost Sukharikha Formation, Sukharikha River section; N. sunnaginicus Zone, Tommotian Stage (but see Kouchinsky et al. 2007). 

Remarks. Tannuolina pavlovi Kouchinsky, Bengtson & Murdock, 2010 is described from the basal Krasny Porog Formation, Sukharikha River section, from the N. sunnaginicus Zone. 

C. admiranda and C. sp. Unit IIIb of the uppermost Kessyuse Formation; N. sunnaginicus Zone, Tommotian Stage (Khomentovsky & Karlova 1993, fig. 9, not illustrated), but upper Nemakit-Daldynian (Manykayan) Stage, according to Val’kov 1987; Missarzhevsky, 1989; Knoll et al. 1995.
Camenella spp. and ?Sunnaginia. Medvezh’ya Formation of north-western flanks of the Anabar Uplift; N. sunnaginicus Zone, Tommotian Stage (Rozanov et al. 1969; Meshkova et al. 1976; not illustrated), but upper Nemakit-Daldynian (Manykayan) Stage, according to Val’kov 1987; Missarzhevsky, 1989; Knoll et al. 1995; Kaufman et al. 1996; Kouchinsky et al. 2001, 2007. 

Remarks. The following fossils are reported from the Medvezh’ya Formation.
Small fragments of ?Sunnaginia sp. from levels 0.1, 8.5, 13.6, and 23.3 m above the base of formation, mouth of Kugda Brook (locality 9), Kotuj River (Meshkova et al. 1976, p. 10); 
Fragments of tommotiids from ~12 m above the base of formation, ~3 km downstream the Sergej-Koril-Uoran rapids (locality 1) (Meshkova et al. 1976, p. 7);
Camenella kozlowskii from ~40m above the base of formation (sample M410/104), Ary-Mas-Yuryakh, Kotuj River (Rozanov et al. 1969);  
C. admiranda, C. gabrowskae, and C. kozlowskii from ~25 m above the base of formation, section M314, bed 8, Fomich River, 6 km upsteam of the Afanas’ev Lakes (Rozanov et al. 1969).
Collecting from sections at the mouth of Kugda and Ary-Mas-Yuryakh in 2007 failed to provide tommotiids from the Medvezh’ya Formation (Artem Kouchinsky, unpublished observations).

	Western Mongolia
	Camenella applanata (Grigor’eva 1982 in Voronin et al. 1982; see also Bengtson, 1986) and Camenella sp. (reported by Khomentovsky & Gibsher, 1996, fig. 3; Brasier et al. 1996, fig. 6), C. cf. baltica (Bengtson, 1970) (reported by Voronin et al. 1982). Base of unit 19 of the lower Bayan Gol Formation, lowermost Tiksitheca licis Zone. 

	Kazakhstan
	C. korolevi, Bercutia cristata and Geresia rugosa- all by Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981. Upper Chulaktau Formation (Uchbas Member), Aktugaj section (C. k. also in Berkuty, Uchbas and Kyrshabakty sections), B. cristata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981; see also Bengtson 1986).

	South China
	Porcauricula hypsilippis (Jiang, 1980b). Bed 7, upper Zhongyicun Member, Zhujiaqing Formation, Meishucun section, eastern Yunnan; SSF2 (Qian & Bengtson, 1989). 
Remarks: Regarded as a tommotiid (Li et al. 2007) or a probable tommotiid (Qian & Bengtson, 1989).

First tommotiids, such as Lapworthella rete Yue, 1987 and Tannuolina zhangwentangi Qian & Bengtson, 1989, are known from Bed 13, basal Yu’anshan Formation, Meishucun section, Yunnan; SSF 4 (Qian & Bengtson, 1989).

	Australia


	Dailyatia macroptera (Tate, 1892) and Kulparina rostrata Conway Morris & Bengtson, 1990. Upper Kulpara Formation (sample 6429RS103, ca. 8.5 m below the top), Horse Gully, Yorke Peninsula (Stansbury Basin); pre-trilobitic interval (Bengtson et al. 1990), or Hippopharangites dailyi Zone (Gravestock et al. 2001), correlated with the Atdabanian Stage (Jago et al. 2006).

	Avalonia
	Lapworthella ludvigseni Landing and Eccentrotheca kanesia Landing et al., 1980. Lower Quaco Road member (formerly, in the upper Member 3, ca 116 m below the top of Member 4) (sample FN-39.7), Chapel Island Formation, Fortune North section, Burin Peninsula, SE Newfoundland; lower Watsonella crosbyi Zone (Landing et al. 1989, table 2).

	Laurentia
	Lapworthella filigrana Conway Morris & Fritz, 1984. Basal Rosella Formation, section 8 (of Fritz 1980), Cassiar Mountains, British Columbia, lowermost Nevadella Zone (moulds of ?Lapworthella sp. are also found in the basal Rosella Formation at locality 1a referred to the upper Fallotaspis Zone) (Conway Morris & Fritz, 1984); 

Puerto Blanco Formation, unit 2 (above the volcanoclastic conglomerate), Cerro Rajón area, Mexico; correlated with Fallotaspis – lower Nevadella Zones (McMenamin, 1987). 

	Baltica
	Camenella baltica (Bengtson, 1970). Loose boulders (subautochtonous) of the Lower Cambrian conglomerate bed, Venenäs, Skäggenäs peninsula, Kalmarsund, Sweden, Mobergella Zone (Bengtson, 1970, 1977a), correlated with the Schmidtiellus mickwitzi Zone (Bergström, 1973; Mens & Pirrus, 1977; Moczydłowska, 2002).


Brachiopods
	Siberia
	Calcium phosphatic-shelled paterinid Aldanotreta sunnaginensis Pelman, 1977. Base of the Pestrotsvet Formation (Sunnagin Member) of the southeastern Siberian Platform, in ‘Dvortsy’ and Ulakhan-Sulugur on the Aldan River and Yudoma-Maya region (Mount 1291 m at Gonam River, uppermost reaches of Berdyakit River and Mount Konus sections); N. sunnaginicus Zone, lower Tommotian Stage (Sokolov & Zhuravleva, 1983; Bengtson et al. 1987; Ushatinskaya & Malakhovskaya, 2001; Khomentovsky & Karlova, 2005). 

Calcium carbonate-shelled obolellid Nochoroiella isitica Pel’man, in Grigor’eva et al. 1983 (but affinity to brachiopods is questioned by Popov & Holmer (2000, p. 206–207), who mentioned that the genus is poorly known and may be an operculum). Bed 2 of the lower Pestrotsvet Formation, Zhurinsky Mys section; lower D. lenaicus Zone. 
Remarks. Initially reported from the D. regularis Zone of Tommotian – Retecoscinus zegebarti Zone of Atdabanian by Grigorieva et al. 1983, N. isitica is first encountered 14 m above the base of bed 2 of the Zhurinsky Mys section attributed to the lowermost D. lenaicus Zone by Rozanov & Sokolov 1984, p. 39 and Varlamov et al. 2008, fig. 35. Sokolov & Zhuravleva, 1983, p. 152, report it from bed 1 of the Zhurinsky Mys section, lower D. regularis Zone; but in Rozanov & Sokolov 1984, it is not listed on pp. 38–39, where section 4, bed 1 is described; Pelman et al. 1992 indicate it from the base of D. regularis on p. 13–14, but from basal D. lenaicus on p. 68, and note that it ‘existed from the end of D. regularis’ – p. 69; Ushatinskaya & Malakhovskaya, 2001, citing Pelman et al. 1990, indicate N. isitica from the D. regularis Zone). 
Obolella sp. Billings, 1861. Dzhanda River section, D. lenaicus Zone (section #5 in Pel’man et al. 1992; Ushatinskaya & Malakhovskaya 2001). 

	Western Mongolia
	Calcium phosphatic-shelled paterinid Dzunarzina elenae Ushatinskaya, 1993. Lower Salany-Gol Formation; correlated with the Atdabanian Stage (cf. Ushatinskaya, 1993; Ushatinskaya & Malakhovskaya, 2001).

Calcium carbonate-shelled Khasagtina primaria Ushatinskaya, 1987 (=Kundatella sp. by Voronin et al. 1982, according to Rozanov & Zhuravlev, 1992). Upper Bayan Gol Formation, marker level II (Voronin et al. 1982; Esakova & Zhegallo, 1996), Salany-Gol section; uppermost Ilsanella compressa-Anabarella plana Zone (Brasier et al. 1996), correlated with the uppermost pre-Tommotian interval according to chemostratigraphy (Brasier et al. 1996), uppermost Tommotian Stage (Voronin et al. 1982; Ushatinskaya, 1987), Atdabanian Stage (Kirschvink et al. 1987). 
Remarks. Khasagtina primaria was assigned to kutorginids by Ushatinskaya (1987), but its affinity with brachiopods requires revision.

	Kazakhstan
	Calcium phosphatic-shelled Linnarssonia constans Koneva, 1983. Geres Member, lowermost Shabakty Group, Ushbas River; Microcornus parvulus (Ushbaspis sp. 1) Zone, correlated with the Botoman Stage (Ergaliev & Pokrovskaya, 1977; Pel’man et al. 1992; Holmer et al. 2001).

Calcium carbonate-shelled obolellidae gen. et sp. indet. (aff. Alisina and Trematobolus) = Obolella? sp. in Gorjansky & Koneva, 1983, p. 136. Ushbas River; Ushbaspis limbata Zone, correlated with the Botoman Stage (Holmer et al. 2001, p. 148).

	South China
	Botsfordia sp. Basal Yuanshan Formation, Meishucun section, Yunnan; Parabadiella Zone, basal Qiongzhusian Stage (Steiner et al. 2001).

Eoobolus aff. viridis (Cobbold, 1921), Eoobolus? shaanxiensis Li & Holmer, 2004, and Kyrshabaktella? sp. (Linguliphormea, Order Lingulida). Xihaoping Member, Xiaoyang section, at Xiaoyang, Zhenba County, southern Shaanxi; lower or middle Qiongzhusian Stage (Li & Holmer, 2004). 

Kutorgina chengjiangensis Zhang et al. 2007. Yu’anshan Formation, Chengjiang Lagerstätte, near Kunming, Yunnan; Eoredlichia-Wutingaspis Zone, correlated with the upper Atdabanian–lower Botoman Stages of Siberia (Zhang et al. 2007, 2008).

	Australia
	Calcium phosphatic-shelled paterinid Askepasma sp. Basal part of the Wilkawillina Limestone type section, Bunkers Graben and the Wirrapowie Limestone, Chace Range, Arrowie Basin; upper pre-trilobitic inteval correlated with the Atdabanian Stage (Jago et al. 2006). 

Non-described calciate brachiopod referred to “Huenella” by Daily, 1956. Upper Wirrapowie Limestone, Chace Range, Arrowie Basin; upper pre-trilobitic inteval (Jago et al. 2006).

	Western Gondwana
	Calcium carbonate-shelled obolellid Brevipelta chouberti Geyer, 1994. Western Anti-Atlas, Morocco; upper Choubertella Zone, Issendalenian Stage (Geyer, 1994).
Calcium phosphate-shelled paterinid Paterina sp. (Paterina Beecher, 1891). Member 1 of the lower Pedroche Formation, Sierra Morena; Bigotina bivallata Zone (lower Archaeocyath Zone 3), lower Ovetian Stage (Linan et al. 2005).

	Avalonia
	Calcium phosphate-shelled Obolus? groomi (Matley in Groom, 1902) and Micromitra phillipsi (Holl, 1865). Member 3 of the Cuslett Formation, southeastern Newfoundland and Cape Breton Island; middle Camenella baltica Zone (Landing et al. 1989, p. 750; Isachsen et al. 1994, p. 496).

	Laurentia
	Calcium phosphate-shelled lindulid Palaeoschmidtites sp. Sample 55, upper Map Unit 13, section 33, Mackenzie Mountains, Northwest Territories of Canada; upper Fallotaspis Zone (Voronova et al. 1987).
Calcium carbonate-shelled obolellids (gen et sp. indet). Upper part of the Andrews Mountain Member, Campito Formation, 90 m below the 30-cm aff. Eofallotaspis Abundance- and Range-Zone, northwestern Montezuma Range, Esmeralda County, Nevada; Fritzaspis Zone (Hollingsworth, 2005, figs 2 & 3).

	Baltica
	Calcium phosphate-shelled paterinid Cryptotreta undosa (Moberg, 1892). Kalmarsund Sandstone, Äspelund, Skäggenäs Peninsula, Kalmarsund, Sweden; Mobergella Zone (Bengtson, 1968, p. 328; Williams et al. 1998), correlated with the Schmidtiellus mickwitzi Zone (Bergström, 1973; Mens & Pirrus, 1977; Moczydłowska, 2002). 

Calcium carbonate-shelled obolellid Magnicanalis rotundatus (Kiaer, 1917). Holmia Shale, Tømton, Norway; Holmia kjerulfi Assemblage Zone.

Magnicanalis sp. Lowermost Gislöv Formation, Scania, Sweden; lower Holmia kjerulfi Zone (Bergström & Ahlberg, 1981).


Mobergellids
	Siberia
	Mobergella sibirica Skovsted, 2003 (formerly, Mobergella radiolata Bengtson, 1968). Upper Pestrotsvet Formation (10 m above the base of bed 18), section ‘Dvortsy’, Aldan River; and in the middle of bed 2 of the Pestrotvet Formation, Negyurchune section and other localities in the Lena-Aldan area; lower Dokidocyathus lenaicus-Tumuliolynthus primigenius Zone, Tommotian Stage (Rozanov et al. 1969; Sokolov & Zhuravleva, 1983; Rozanov & Sokolov, 1984; Missarzhevsky 1989; Rozanov & Zhuravlev, 1992).

Remarks. The first appearance of Mobergella in the Lena-Aldan area is conditionally used to identify the base of Dokidocyathus lenaicus-Tumuliolynthus primigenius Zone (e.g., Rozanov & Sokolov, 1984, pp. 39–40).

Mobergella sp. Upper Bed 15 (1.5 m below the top), lower Member 5 of the lower Middle Tyuser Formation, section upstream the mouth of the Ulakhan-Aldyarkhaj Creek, Bulkur anticline, lower Lena River; upper D. regularis Zone (Repina et al. 1974, not illustrated). 

	Western Mongolia
	Hippoklosma mongolica (Missarzhevsky, 1989). Basal beds of the Khairkhan Formation, Salany-Gol section (Korobov & Missarzhevsky, 1977, p. 8; Voronov et al. 1982, fig. 3; Missarzhevsky, 1989; Conway Morris & Chapman, 1997b); correlated with the lower Botoman Stage.

Remarks. Hippoklosma Conway Morris & Chapman, 1997b is considered within mobergellids, but distinct from other Mobergellidae (Streng & Skovsted, 2006).

	Kazakhstan (Lesser Karatau Range) 
	Aktugaia triangulata Missarzhevsky, 1976 and Mobergella scutata Missarzhevsky, 1981. Upper Geres Member, Shabakty Group, Aktugaj section, Kyr-Shabakty River; Rhombocorniculum cancellatum Zone (Missarzhevsky 1976, 1989; Missarzhevsky & Mambetov 1981; Skovsted 2003), correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001).

	South China
	No definite record (see Qian & Bengtson, 1989; Streng & Skovsted, 2006). 

Remarks. The following problematic shells without imprints are reported. Mobergella? bella (He & Yang, 1982) (=?Scenella undulata Yu, 1981, after Qian & Bengtson, 1989) from Bed 10, Zhongyicun Member, Xianfeng section, Yunnan, SSF2 (Qian & Bengtson, 1989); Scenella undulata Yu, 1981 from the Huangshandong (=Tianzhushan) Member, uppermost Dengying Formation, Tianzhushan, Yichang County, Hubei, SSF1–2 (Qian & Bengtson, 1989); Mobergella? sp. from Bed 14, lower Gezhongwu Formation, Gezhongwu section, Zhijin County, western Guizhou, SSF2 (Brasier, 1989a; Qian, 1999; Zhou et al. 2001; Peng & Babcock, 2003, p. 12).

	Australia
	No definite record, but a possibly related form, ‘Smooth cap, Form A’ from sample UNEL 1848, Parara Limestone, Curramulka; Abadiella huoi Zone, correlated with the middle-upper Atdabanian Stage of Siberia (Bengtson et al. 1990, fig. 104). 

	Western Gondwana
	No definite record from Cambrian Series 1–2, but ‘Mobergella-type operculum’ from Oued Botergui section, Western Anti-Atlas, Morocco; Sectigena Zone, upper Banian Stage (Bernecker & Geyer, 1990; Streng & Skovsted, 2006).

	Avalonia
	M. cf. turgida Bengtson, 1968. Basal part of Lower Comley Sandstone, Obolella groomi Beds (Ab1), Ercall, Shropshire, England; Camenella baltica Zone (Bengtson 1977a; Brasier, 1989c; Brasier et al. 1992).

	Laurentia
	Discinella micans (Billings, 1871). GGU sample 314837, base of the upper Bastion Formation, Albert Heim Bjerge, Hudson Land, Northeast Greenland; Bonnia-Olenellus Zone (Skovsted, 2003, 2006).

Discinella micans (Billings, 1871). Elliptocephala asaphoides fauna, New York State and Québec; Bonnia-Olenellus Zone (Landing & Bartowski, 1996; Landing, Geyer & Bartowski, 2002).

Remarks. Discinella micans is reported from other east Laurentian localities, from Bonnia-Olenellus Zone (see Landing, Geyer & Bartowski, 2002, p. 292).

	Baltica
	Mobergella radiolata Bengtson, 1968 and M. holsti (Moberg, 1892). 
Loose boulders (subautochtonous) of the lower Cambrian conglomerate bed, Venenäs, Skäggenäs peninsula in the Kalmarsund, Sweden (Bengtson, 1968, 1970, 1977a; Conway Morris & Bengtson, 1994) and from the borings on Öland (Westergård, 1929; Waern, 1952; Hessland, 1955) and Gotland (Hedström, 1923; Thorslund & Westergård, 1938); Mobergella Zone, correlated with the Schmidtiellus mickwitzi Zone (Bergström, 1973; Mens & Pirrus, 1977; Moczydłowska, 2002). 

Mobergella cf. radiolata and M. holsti (Moberg). Northern and Central Poland (M. holsti – in the Prabuty borehole, N Poland), Zawiszyn Beds, upper part of the Klimontovian Stage; Mobergella Zone (Lendzion 1972, 1978, 1983; Bengtson 1977a), correlated with the Schmidtiellus mickwitzi Zone (Bergström, 1973; Mens & Pirrus, 1977; Moczydłowska, 2002). 


Stenothecoids
	Siberia
	Stenothecoides? kundatensis Aksarina, 1978. Member 4 of the Ust’-Kunda Formation, Kiya section, Kuznetsk Alatau, Altai-Sayan Folded Area; correlated with the late Tommotian (Aksarina & Pel’man, 1978; Pel’man et al. 1992).

Remarks. On the Siberian Platform, Cambridium nikiforovae Horny, 1957 is known from the Pestrotsvet Formation, basal bed 7, Oj-Muran section, middle Lena River; basal Nochoroicyathus kokoulini Zone, upper Atdabanian Stage (Sokolov & Zhuravleva, 1983, p. 101; Varlamov et al. 2008, fig. 42). 
The following forms have problematic assignements.

Stenothecoides sp., from the basal Pestrotsvet Formation (sample 339), Selinde section (Khomentovsky & Karlova, 1986, fig. 3; Khomentovsky & Karlova 1989; Khomentovsky & Karlova, 1993, fig. 5) (neither illustrated in the foregoing publications, nor found by AK in the material from Selinde collected by A.K. Val’kov and A.R. Bokova); N. sunnaginicus Zone, Tommotian Stage (Khomentovsky & Karlova 2002, but being pre-Tommotian, according to Val’kov 1987 and Kouchinsky et al. 2005). 

Stenothecoides pandus Bokova, 1985 and S. accuratus Bokova, 1985, from the upper part of Member 8 of the Manykay Formation, section at the mouth of the Kotujkan River, western flanks of the Anabar Uplift; Purella Zone, Nemakit-Daldynian Stage (Bokova, 1985; Missarzhevsky, 1989; Kaufman et al. 1996) (assigned to Purella sp. by Rozanov & Zhuravlev (1992) and herein for being similar to smooth steinkerns of Purella cf. antiqua from the same sample). 

	Western Mongolia
	Stenothecoides sp. Middle unit 10 (marker level III), Bayan Gol Formation (Voronin et al. 1982; Brasier et al. 1996, fig. 7; Khomentovsky & Gibsher, 1996, fig. 13); lowermost Watsonella crosbyi Zone.  

	Kazakhstan
	Stenothecoides minutus Mambetov, 1981 in Missarzhevsky & Mambetov, 1981 and S. triangulatus Koneva, 1979 (probable synonymy of these two forms, not yet investigated, according to Koneva, 1979). Geres Member, lowermost Shabakty Formation, Lesser Karatau; Rhombocorniculum cancellatum Zone, beds with Adichevitheca (Koneva, 1979; Missarzhevsky & Mambetov, 1981), correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001).

	South China
	Stenothecoides yochelsoni Yu, 1996. Huangshandong Member, Tongying Formation, Tianzhushan section, western Hubei; SSF3 (Yu, 1996).

	Avalonia
	Stenothecoides sp. Lower Fosters Point Formation (sample CAT-3-5.0), Cape Breton Island; uppermost Camenella baltica Zone (Landing, 1991).

	Laurentia
	Stenothecoides poulseni Resser, 1938. Ella Island Formation, Northeast Greenland; Bonnia-Olenellus Zone (Skovsted, 2006). 

Remarks. Stenothecoides troyensis Resser, 1938 is recombined as a helcionellid Asperconella troyensis, according to Landing & Bartowski, 1996). 

	Baltica
	No reports from Cambrian Series 1–2.


Trilobites
	Siberia
	Profallotaspis sp. (Redlichiida, Archaeaspididae). Bed 4 (2.6 m above the base) of the Pestrotsvet Formation, Zhurin Mys section (stratotype of the Tommotian-Atdabanian boundary), middle Lena River (Rozanov & Sokolov, 1984); basal Profallotaspis jakutensis Zone, Atdabanian Stage.

Remarks. The Tommotian-Atdabanian boundary and the base of the first Atdabanian Profallotaspis jakutensis Zone are proposed to be at the base of Bed 4 (Repina, 1981; Rozanov & Sokolov, 1984; Pegel, 2000), where the δ13C curve reaches values ca. -0.5‰ in the rising trend towards peak IV (Brasier et al. 1994; Rozanov et al. 2008), but the first occurrence of Profallotaspis jakutensis Repina, 1965 is reported from 10 m above the boundary (Rozanov & Sokolov, 1984).  
Pagetiellus sp. was reported from the lower Krasny Porog Formation (sample 9-138, ~19 m above the base, collected by Igor Korovnikov), from the Sukharikha River (Luchinina et al. 1997, p. 1389, fig. 2). The trilobite has not been found in collection or registered in field notes (Igor Korovnikov, personal communication in 2010), but brachiopods Lingulella rotunda and problematic sclerites Rhombocorniculum cancellatum reported from that sample occur in the Atdabanian strata elsewhere in Siberia. Trilobites are otherwise unknown from the lower Krasny Porog Formation, but appear in its upper part. Kouchinsky et al. (2007) suggested position of the Tommotian-Atdabanian boundary at ~50 m above the base of the Krasny Porog Formation in the same section, according to the chemostratigraphy. Tommotian-Atdabanian boundary, biostratigraphically defined with archaeocyaths is located at 14-19.5 m (Rozanov et al. 1969, fig. 13), 15 m (Rozanov et al. 1992), or 12.5 m (Rowland et al. 1998) above the base of the Krasny Porog Formation.

	Western Mongolia
	Reported only from the Khairkhan Formation; correlated with the Botoman Stage (see Brasier et al. 1996, p.367).

	Kazakhstan
	Ushbaspis sp. 1 (Redlichiida, Redlichiidae). Geres Member, basal Shabakty Group, Ushbas River (Ergaliev & Pokrovskaya, 1974); Rhombocorniculum cancellatum Zone (beds with Adyshevitheca) (Missarzhevsky & Mambetov, 1981, fig. 3), or Ushbaspis sp. 1 Zone, correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001).

	South China
	Parabadiella huoi Zhang, 1966 (Redlichiida, Abadiellidae). Black Siltstone Member (7.2 m above its base), lower Yu’anshan Formation, Badaowan section (near Meishucun), Jinning County, Eastern Yunnan Province; Parabadiella (=Abadiella) Zone, lower Qiongzhusian Stage (Steiner et al. 2001; Zhu et al. 2001; Zhang et al. 2001).
Remarks. Abadiella Hupé, 1953 may be synonymous with Parabadiella Zhang, 1966 from the South China block for preservational reasons (Bengtson et al. 1990; Jago, Lin & Dunster, 2002; but Steiner et al. 2001 and Zhang et al. 2001). Parabadiella huoi Zhang, 1966 may thus be conspecific with the Australian form named Abadiella huoi (Zhang, 1966). The A. huoi Zone of Australia and Parabadiella Zone of South China are regarded approximately coeval (or the latter slightly older) and correlated to the Delgadella anabara–Judomia Zones of the middle and upper Atdabanian Stage of Siberia (Bengtson et al. 1990; Steiner et al. 2001; Zhang et al. 2001; Zhang, 

 HYPERLINK "http://www.bioone.org.ezproxy.its.uu.se/perlserv/?request=get-document&doi=10.1666%2F0022-3360%282007%2981%5B116%3AECTFAF%5D2.0.CO%3B2" \l "i0022-3360-81-1-116-Zhang4#i0022-3360-81-1-116-Zhang4" 2003).

	Australia
	Trilobite fragments of, probably, Abadiella huoi (Zhang, 1966) (Redlichiida, Abadiellidae). Lower Wilkawillina Limestone (at 785.6 m depth), about a meter above the contact with the Woodendina Dolomite, Yalkalpo-2 drillhole, Arrowie Basin; base of the A. huoi Zone, correlated with the middle-upper Atdabanian Stage of Siberia (Gravestock et al. 2001, p. 55). 

	Western Gondwana
	Serrania? gordaensis Linan et al. 2008 (Ptychopariida, Bigotinidae). Lowermost  Sierra Gorda Member of the Alconera Formation, Alconera 1 section, Sierra Morena, Spain; Archaeocyathan Zone 1, lowermost Ovetian Stage (Linan et al. 2008).
Remarks. Trilobites from the upper Pusa Formation, Toledo Mountains, south-central Spain are now attributed to the Ovetian Stage, not Corduban Series as previously (Jensen et al. 2010).

Hupetina antiqua Sdzuy, 1978 (Ptychopariida, Bigotinidae). Horizon T1 near the top of a sequence of stromatolitic carbonates, ca. 100 m below the top of the Upper Limestone Formation (after Sdzuy, 1978); = Tiout Member of the upper Igoudine Formation (after Geyer & Landing, 1995), Tiout section, Anti-Atlas, Morocco; Eofallotaspis Zone (Sdzuy, 1978; Geyer & Landing, 1995), lowermost Issendalenian Stage (Geyer & Landing, 2004). 

	Avalonia
	Callavia sp. (Redlichiida, Holmiidae). Basal St. Mary’s Member of the lower Brigus Formation, Avalon Terrane (Trinity Bay), Newfoundland; Callavia broeggeri Zone (Landing & Westrop, 1998a; Westrop & Landing, 2000; Westrop 2002; Hollingsworth, 2008).

	Laurentia
	Fritzaspis sp. (Redlichiida, Archaeaspididae). Lower part of a 50.5-m siliciclastic unit, near the top of the Andrews Mountain Member of the Campito Formation, Esmeralda County, western Nevada; basal Fritzaspis Zone (Hollingsworth, 2005, 2008).

	Baltica
	Schmidtiellus mickwitzi (Schmidt, 1889) and Schmidtiellus reetae Bergström, 1973 (S. reetae is treated as a preservational form of S. mickwitzi in Mens & Pirrus, 1977) (Redlichiida, Holmiidae). Lükati Formation, northern Estonia (Bergström, 1973; Mens & Pirrus 1977; Moczydłowska, 2002); Schmidtiellus mickwitzi Zone, lower Dominopol’ (=Talsy) Stage (Rozanov & Zhuravlev, 1992; Moczydłowska, 1991, 2002). 



Bradoriids
	Siberia
	Cambria egorovae Melnikova, 1983 in Grigor’eva et al. 1983 (a single specimen-holotype, = Cambria sibirica Neckaja & Ivanova, 1956, its senior synonym, according to L. M. Melnikova, pers. comm. in 2009) (Cambriidae). Pestrotvet Formation, middle Lena River, right bank, 5,5 km upstream the Anna-Yurijete River; Delgadella anabara Zone, Atdabanian Stage (Varlamov & Sundukov, 1979; Grigorieva et al. 1983; Sokolov & Zhuravleva, 1983; Melnikova et al. 1997). 

	Western Mongolia
	Mongolitubulus squamifer Missarzhevsky, 1977 (considered a bradoriid herein). Upper Salany-Gol Formation; M. squamifer Zone, correlated with the lower Botoman Stage (Esakova & Zhegallo, 1996).
Remarks. Mongolitubulus Missarzhevsky, 1977 represents calcium phosphatic hollow elongated conical spines with circular cross section and ornamented with scales (Skovsted & Peel, 2001). These are associated with bradoriid carapaces and invite reconstruction of Mongolitubulus as spines of bradoriids (Melnikova, 1996, 2000; Skovsted & Peel, 2001; Skovsted, Brock & Paterson, 2006; Topper et al. 2007). Spines with Mongolitubulus-texture may also associate with trilobites (Li, Steiner & Zhu, 2010). Brasier et al. (1994a, b) indicate the first appearance of Mongolitubulus squamifer Missarzhevsky, 1977 in the Bergeroniellus asiaticus Zone of the Botoman Stage. First M spinosus (Hinz, 1987) occurs in the middle Judomia Zone of the upper Atdabanian Stage at Bol’shaya Kuonamka River, eastern Anabar Uplift (sample 7/55, Kouchinsky et al. in prep.). First regional occurrences of Mongolitubulus in Western Mongolia (Missarzhevsky, 1977), Kazakhstan (Missarzhevsky & Mambetov, 1981), Avalonia (as Rushtonites Hinz, 1987), South Australia (Gravestock et al. 2001), and Laurentia (Skovsted & Peel, 2001; Landing, Geyer & Bartowski, 2002) broadly correlate with the uppermost Atdabanian–Botoman Stages.

	Kazakhstan


	Bradoriids (including a phosphatocopid Dabashanella retroswinga Huo, Shu & Fu, 1983). Geres Member, basal Shabakty Group, Lesser Karatau Range (lower reaches/right border of the Berkuty River; Koksu River; middle reaches of the Uchbas River) and basal Beshtash Formation, Beshtash section, Talass Alatau Range (Mambetov & Repina, 1979; Missarzhevsky & Mambetov, 1981, figs 3, 5–6; Melnikova & Mambetov, 1990); Rhombocorniculum cancellatum Zone correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001).

	South China
	Nanchengella acuta Huo, 1956 (Kunmingellidae). Basal Yu’anshan Formation, Yunnan Province; basal Parabadiella Zone, Qiongzhusian Stage, and also reported therein just below the first trilobites (Hou et al. 2002).
Remarks. Such other forms of bradoriida s.s. co-occur with oldest Nanchengella acuta in some of the localities of Yunnan, including Phasoia sp. (Comptalutidae), Hanchiangella minor Huo, 1956 (Kunmingellidae), Liangshanella liangshanensis Huo, 1956 (Svealutidae).
Dabashanella hemicyclica Huo, Shu & Fu in Huo et al. 1983 (Phosphatocopida). Lower Yu’anshan Formation, Qinghai, Henan and Xinjiang Provinces; Parabadiella Zone, Qiongzhusian Stage (Hou et al. 2002).

	Australia
	Liangshanella circumbolina Topper et al. 2011. AJXM section, Ajax Limestone, Mount Scott Range, northern Flinders Ranges, Arrowie Basin; ~20 m below the local FAD of trilobite Abadiella huoi (Topper et al. 2011), correlated with the middle-upper Atdabanian Stage.

	Western Gondwana
	Cordubella pedrochensis Hinz-Schallreuter, Gozalo & Liñán, 2008 (cambriidae). Level 12, Member 1 of the lower Pedroche Formation, Arroyo de Pedroche 1 section, Sierra de Córdoba, Spain; Lemdadella perejoni Zone (middle of Archaeocyath Zone 3), lower Ovetian Stage (Hinz-Schallreuter, Gozalo & Liñán, 2008).

	Avalonia
	Bradoria robusta (Matthew), B. benepuncta (Matthew), B. cf. obesa Matthew, ?Beyrichona tinea Matthew. Beds Ab2, Lower Comley Sandstone; lower Callavia Zone (Brasier, 1989c, p. 94; Siveter et al. 1996; Williams & Siveter, 1998).

	Laurentia
	Several species of bradoriids. Elliptocephala asaphoides fauna, New York State; Bonnia-Olenellus Zone (see Siveter & Williams, 1997).

Petrianna fulmenata Siveter et al. 1996 (Cambriidae). Buen Formation (150 m below the top), Navarana Fjord, Peary Land, North Greenland; Bonnia–Olenellus Zone (Siveter et al. 1996). 

Remarks. Other earliest bradoriids from Laurentia by Siveter & Williams (1997) are poorly constrained in age, from the Fallotaspis to lower Bonnia–Olenellus Zones (see also Williams et al. 2007).  

	Baltica
	Walcottella? aff. apicalis Ulrich & Bassler (Bradoriidae). Mudstone in the lower part of the Grammajukku Formation, Bergmyrhobben section west of Storuman in Västerbotten County, northern Sweden; Skiagia ornata-Fimbriaglomerella membranacea acritarch Zone correlated with the Schmidtiellus mickwitzi Zone (Streng, Ebbestad, & Moczydłowska, 2008). 

Indiana? sp. (Bradoriidae). Middle part of the File Haidar Formation, File Haidar 1 and När 1 drill cores, Gotland and the same formation on Öland (Thorslund & Westergård 1938; Bergström & Ahlberg 1981; Ahlberg, 1989; Hinz-Schallreuter, 1993); tentatively correlated with the Schmidtiellus mickwitzi Zone (Streng, Ebbestad, & Moczydłowska, 2008).


Lobopodians
	Siberia


	Microdictyon sp. Emyaksin Formation (ca. 30 m below the top), Bol’shaya Kuonamka River; upper Delgadella anabara Zone of the Atdabanian Stage (based on δ13C chemostratigraphy, the level is situated between peaks IV and V) (Kouchinsky et al. 2001; Kouchinsky et al. in prep.).

Remarks. Microdyctyon sp. (a complete sclerite) has also been found (Kouchinsky et al. in prep.) in the Emyaksin Formation (sample 7/54 from the Bol’shaya Kuonamka River, as well as fragments from sample 3/60 from the Malaya Kuonamka River, and above) from beds correlated with the middle Judomia Zone, or middle Nochoroicyathus kokoulini Zone, according to the carbon isotope record (Kouchinsky et al. 2001, fig. 4,  cf. that in the stratotype section at Achchagyj-Kyyry-Taas, middle Lena River, in Brasier et al. 1994b, fig. 5).

Formerly, the earliest Microdictyon sp. was reported from the 3rd Member of the Perekhod Formation, Achchagyj-Kyyry-Taas, middle Lena River, Fansycyathus lermontovae Zone (upper Judomia Zone) (Bengtson et al. 1986; Rozanov & Zhuralvev, 1992).

Microdyctyon inceptor Missarzhevsky 1981 in Missarzhevsky & Mambetov, 1981, described from the uppermost Member 6, Tyuser Formation (sample M31/9 in Rozanov et al. 1969), Chekurovka section, lower Lena River, correlated with the Atdabanian Stage (Rozanov et al. 1969; Repina et al. 1974; Missarzhevsky & Mambetov, 1981); this species is herein interpreted as fragments of archaeocyath walls.

	Western Mongolia
	Microdictyon sp. Ikh-Bayan-Ajrag-Ula Mount section, Member 4 of the Khairkhan Formation; Mongolitubulus squamifer Beds, correlated with lower Botoman Stage (Esakova & Zhegallo, 1996).

	Kazakhstan

(Lesser Karatau)
	Microdictyon effusum Bengtson, Matthews & Missarzhevsky, 1986 (see Demidenko 2006 for discussion of the validity of the genus and species). Basal Geres Member, Shabakty Group, sections in Lesser Karatau Range (Missarzhevsky & Mambetov, 1981); Rhombocorniculum cancellatum Zone correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001).
Remarks. Microdictyon? tenuiporatum Bengtson, Matthews & Missarzhevsky, 1986 was reported by Bengtson, Matthews & Missarzhevsky (1986) from the Tommotian Stage, section Isit, middle Lena River. This report is a mistake (cf. Stefan Bengtson pers. comm. in 2005 and Demidenko, 2006), because the fossil derives from sample M45 collected in the Uchbas section, Lesser Karatau Range, Kazakhstan (Geres Member of the basal Shabakty Group, Rhombocorniculum cancellatum Zone). 

	South China
	Microdictyon fuchengense Li & Zhu, 2001. Upper Guojiaba Formation, Fucheng section, Nanzheng county, South Shaanxi (Li & Zhu, 2001); Eoredlichia-Wutingaspis Zone, correlated with the upper Atdabanian–lower Botoman Stages of Siberia (Li et al. 2004; Steiner et al. 2007; Zhang & Aldridge, 2007).

Remarks. Microdictyon chinense (Hao & Shu, 1987), Fusuconcharium typicum Hao & Shu, 1987, Quadratapora zhenbaensis Hao & Shu, 1987. Lower Shuijingtuo Formation; Xiaoyang section, Zhenba, South Shaanxi Province; upper Eoredlichia-Wutingaspis Zone (Hao & Shu 1987; Tong, 1989; Ramsköld, 1992; Chen, Zhou & Ramsköld, 1995; Zhang & Aldridge, 2007), correlated with the Rhombocorniculum cancellatum Zone and the upper Atdabanian–lower Botoman Stages of Siberia (Li et al. 2004; Steiner et al. 2007; Zhang & Aldridge, 2007). See also Zhang & Aldridge (2007) for Microdictyon spp. from Eoredlichia-Wutingaspis Zone of Shaanxi, Sichuan, and Yunnan.
The highest diversity of lobopodians, where most prominent representatives with biomineralized sclerites are Microdictyon, Onychodictyon, Cardiodictyon, and Hallucigenia are described from the Chengjiang fossil lagerstätte, Yunnan, middle Wutingaspis-Eoredlichia Zone.

	Australia
	Microdictyon depressum Bengtson, 1990 in Bengtson et al. 1990. Base of the Parara Limestone Formation (level HG0 of Gravestock et al. 2001, fig. 7), Horse Gully section, Yorke Peninsula, Stansbury Basin; basal Halkieria parva (Gravestock et al. 2001, fig. 7), or Abadiella huoi Zone (Bengtson et al. 1990, figs 7–8), correlated with middle–upper Atdabanian Stage.

	Western Gondwana
	Microdictyon sp. Upper Member 3, Çal Tepe Formation, Taurus Mountains, Turkey; upper lower Cambrian (Sarmiento et al. 2001; Elicki & Gürsu, 2009).

	Avalonia
	Microdictyon sphaeroides Hinz, 1987. Home Farm Member, Jee’s Quarry, Nuneaton, England (Hinz, 1987); Camenella baltica Zone.

	Laurentia
	Microdictyon cf. romboidale Bengtson, Matthews & Missarzhevsky, 1986. Upper Campito Formations, White Mountains, California (Nelson, 1978; Tynan, 1983; Bengtson, Matthews & Missarzhevsky, 1986); lower Nevadella Zone.

Microdictyon n. sp. 1. Montenegro Member, upper Campito Formation, ca. 42 km south of Goldfield, Esmeralda County, Nevada; lower Nevadella Zone (Albers & Stewart, 1972; Bengtson, Matthews & Missarzhevsky, 1986). 

Microdictyon cf. romboidale Bengtson, Matthews & Missarzhevsky, 1986. Sekwi Formation, Mackenzie Mountains (southern Sekwi Range), British Columbia; lower Nevadella Zone (Fritz, 1972, 1979; Bengtson, Matthews & Missarzhevsky, 1986) (lower Nevadella Zone of the Sekwi Formation corresponds to a rising trend of a δ13C feature B correlated with the rising trend in δ13C feature V of the Siberian reference scale, after Dilliard et al. 2007).
Microdictyon sp. Lower Member 3, Sekwi Formation, Mackensie Mountains (section 33), British Columbia; lower Nevadella Zone (Voronova et al. 1987).

Microdictyon sp. Rosella Formation, Cassiar Mountains (section 8 of Fritz, 1980, fig. 25.2), British Columbia; lower Nevadella Zone (Fritz, 1980; Conway Morris & Fritz, 1984; Bengtson, Matthews & Missarzhevsky, 1986).

Microdictyon sp. Puerto Blanco Formation, unit 2 (above the volcanoclastic conglomerate), Cerro Rajón area, Mexico; correlated with Fallotaspis – lower Nevadella Zones (McMenamin, 1987).

	Baltica
	No record from Cambrian Series 1–2.


Paleoscolecids 
	Siberia


	Sclerites of Hadimopanella apicata Wrona, 1982. Emyaksin Formation, rivers Bol’shaya Kuonamka (sample 7/55 and above) and Malaya Kuonamka (sample 3/60 and above), eastern flanks of the Anabar Uplift; middle Nochoroicyathus kokoulini Zone (lower Judomia Zone) of the Atdabanian Stage (according to the δ13C chemostratigraphy the samples are within the trough between peaks V and VI (Kouchinsky et al. in prep.). 
Remarks. Formerly, the earliest Hadimopanella knappologica (Bengtson, 1977b) was found in the basal part of member 2 of the Perekhod Formation at Achchagyj-Kyyry-Taas, middle Lena River and from the same level at Bachik section, upper bed 13, in the Perekhod Formation (no isotopic data available), middle Fansycyathus lermontovae Zone (=upper Judomia Zone) (Bengtson, 1977b; Rozanov & Sokolov, 1984; Rozanov & Zhuravlev, 1992; Varlamov et al. 2008).

	Western Mongolia
	No reports from Cambrian Series 1–2.

	Kazakhstan
	No reports from Cambrian Series 1–2.

	South China
	Mafangscolex sinensis (Hou & Sun, 1988). Maotianshan Shale, Yu’anshan Formation, Yunnan Province; Eoredlichia-Wutingaspis Zone, correlated with the upper Atdabanian–lower Botoman Stages of Siberia (Chengjiang fauna; Hu, 2005).

	Australia
	Sclerites and trunk parts of Hadimopanella apicata Wrona, 1982. Mernmerna Formation, Arrowie Basin, at the boundary between Pararia tatei and P. bunyerooensis Zones, correlated with the upper Eoredlichia-Wutingaspis Zone of China (Skovsted et al. 2006; Topper et al. 2010).

	Western Gondwana
	No reports from Cambrian Series 1–2. 
Remarks. See Sarmiento et al. 2001; Gedik, 1989.

	Avalonia
	Hadimopanella apicata. Strenuella Limestone (Bed Ac4 in Cobbold, 1921), Cobbold’s excavation no 2, Comley, Shropshire, England (Hinz, 1987); upper Callavia Zone, correlated with the Atdabanian-Botoman transition (Brasier 1989c; Brasier et al. 1992).

	Laurentia
	Paleoscolecids. Sirius Passet fauna; Nevadella Zone (see Conway Morris & Peel, 2010).  

	Baltica
	No reports from Cambrian Series 1–2. 


Echinoderms
	Siberia


	Brachiolar plates of eocrinoids, thecal plates of echinoderms. Emyaksin Formation (samples 7/42.3 and 7/45), Bol’shaya Kuonamka River; upper D. anabara Zone, Atdabanian Stage (according to the δ13C chemostratigraphy, the samples are within the rising trend of excursion V; Kouchinsky et al. in prep.). 

Remarks. Plates attributed to eocrinoids Sibirecystis glabellus Rozhnov & Fedorov, 1992; S. reticulatus Rozhnov & Fedorov, 1992; and Tanchacystis radiosus Rozhnov & Fedorov, 1992, and of 6 other morphological types, including a brachiolar plate, are reported from Tankhaj drillhole T-708, depths 2355–2370 m, Ajkhal Reefal Unit. 

Plates of S. reticulatus Rozhnov & Fedorov, 1992 and of 3 other morphological types are reported from Sinsk borehole C1/10, depth 1259 m, Pestrotsvet Formation. 
Both occurrences attributed to the Fansycyathus lermontovae Zone, upper Atdabanian Stage (Rozhnov et al. 1992; Rozanov & Zhuravlev, 1992).

	Western Mongolia
	No reports from Cambrian Series 1–2.

	Kazakhstan
	No reports from Cambrian Series 1–2.

	South China
	Plates Liyongella spp. Qin & Li, 1991 in Li et al. 1991. Shuijingtuo Formation, Zhenba County, southern Shaanxi; Qiongzhusian Stage (Li et al. 2007) or upper Qiongzhusian​–early Canglangpuan (Li et al. 2004).
Remarks. First articulated eocrinoids appear in the Guanshan fossil lagerstätte (Hu et al. 2007), within the Canglangpuian Stage, probably equivalent to the Botoman Stage of Siberia. 

	Australia
	Echinoderm plates (epispire bearing plates). Basal Parara Limestone (samples UNEL1761 and UNEL1856), Horse Gully, near Ardrossan, Yorke Peninsula, Stansbury Basin; and lower Ajax Limestone (~175 m above the base, samples UNEL1867 and 1868), Mount Scott Range, Flinders Ranges, Arrowie Basin; both occurrences from the lower Abadiella huoi Zone, correlated with the middle-upper Atdabanian (Bengtson et al. 1990, figs 4, 6–8 & 174A).

	Western Gondwana
	Echinoderm plates. Basal Pedroche Formation, Ossa Morena Zone, Las Ermitas area, southern Spain; Serrania Zone (Archaeocyath Zone 1), lower Ovetian (Vennin et al. 2003). 
Echinoderm plates. Upper Ludwigsdorf Limestones, Niederludwigsdorf, Saxony, Germany (Saxothuringia microcontinent); correlated with the upper Atdabanian–Botoman (Elicki, 2003).

	Avalonia
	Echinoderm plates. Strenuella Limestone Bed (Ac4 of Cobbold 1921) of the Comley Limestone, Cobbold’s excavation no 2, Comley, England (Hinz, 1987, plate 15); upper Callavia Zone, correlated with the Atdabanian-Botoman transition (Brasier, 1989c; Brasier et al. 1992).

	Laurentia
	Echinoderm plates. Archaeocyathid reef of the Montenegro Member of the upper Campito Formation, White-Inyo Mountains, eastern California (Durham, 1971); lower Nevadella Zone. 

	Baltica
	No reports from Cambrian Series 1–2.


Other fossils from Cambrian Series 1–2
	Siberia
	Problematic shells

Aldanolina magna Pelman, 1976. Bed 10, Pestortsvet Formation, Isit’ section, middle Lena River; lower D. regularis Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983, p. 102; Rozanov & Sokolov, 1984).

Remarks. A. magna is listed, but not illustrated, among fauna from the uppermost member 3–lowermost 4 of the Ust’-Yudoma Formation, Mount 1291 m section at Gonam; Purella Zone, Nemakit-Daldynian Stage (Khomentovsky & Karlova, 1993, fig. 3). A. magna is interpreted as a problematic mollusc (Pel’man, 1976) or halkieriid shell (Rozanov & Zhuravlev, 1992). 

Problematic sclerites

Archaeopetasus excavatus Conway Morris and Bengtson, 1990 in Bengtson et al. 1990. Basal Pestrotsvet Formation at ‘Dvortsy’ and Ulakhan-Sulugur sections, Aldan River; N. sunnaginicus Zone, Tommotian Stage (Rozanov et al. 1969, 2010; Bengtson et al. 1990; Dzik, 1994).
Remarks. Archaeopetasus are funnel-shaped calcareous sclerites.

Cambrocassis verrucatus Missarzhevsky, 1977. Member 1 of the Perekhod Formation (M49/72) (=?Bed 18 in Rozanov & Sokolov, 1984, fig. 19), section Achchagyj-Kyyry-Taas, middle Lena River; lower Fansycyathus lermontovae Zone, upper Atdabanian Stage (Rozanov et al. 1969; Missarzhevsky, 1977). 
Remarks. Cambrocassis verrucatus are calcium-phosphatic cones with tubercles on the external surface (Rozanov et al. 1969; Missarzhevsky, 1977). They may represent parts of arthropod carapaces (Dzik, 2003; Skovsted et al. 2006) and are similar to sclerites Nikolarites spasskyi Vasil’eva, 1994 from the Atdabanian Stage of Siberia (Kouchinsky et al. in prep.). 

Fomitchella cf. infundibuliformis. Basal Member 4 of the Ust’-Yudoma Formation (25 m below the top), Mount 1291 m section at Gonam; Purella Zone, Nemakit-Daldynian Stage (Khomentovsky et al. 1983; Semikhatov & Serebryakov, 1983; but not in Khomentovsky & Karlova, 1993).

Fomitchella sp. (4 fragments). Base of the Koril Member, upper Manykay Formation, Ary-Mas-Yuryakh section, Kotuj River; Purella Zone (Khomentovsky et al. 1982, p. 18, pl. 1(5), but not yet found in AK collection from this locality).

Remarks. Fomitchella Missarzhevsky, 1969 in Rozanov et al. 1969 are conical calcium phosphatic sclerites with multilayered wall (see Bengtson, 1983). 
Kijacus kijanicus (Missarzhevsky, 1966 in Rozanov & Missarzhevsky, 1966) (Kijacus Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981). Upper part of Member 14, upper Ust’-Kunda Formation, Kiya River section, Kuznetsk Alatau of Altai-Sayan Folded Area; Bazaikha Horizon, correlated with the upper Tommotian Stage (Rozanov & Missarzhevsky, 1966; Rozanov et al. 1969). 

Remarks. Represented by multilayered thin-walled slender straight cones with transversal sculpture (growth lines?), Kijacus kijanicus was regarded among hyolithelminths (originally, in Rozanov & Missarzhevsky, 1966) or protoconodonts (in Missarzhevsky & Mambetov, 1981). Similar forms associated with bradoriids in the Qiongzhusian Stage of China are described as parts of arthropod cuticle (Steiner et al. 2003; Qian et al. 2004). However, ‘Kijacus’ from China is indicated by Li et al. (2007) as a fossil with inappropriate identification with respect to the Missarzhevsky’s type material.

Korilacus enigmaticus Missarzhevsky, 1989. Lower Manykay Formation (sample M419/12), section at the mouth of the Kotujkan River, Anabar Uplift; A. trisulcatus Zone, Nemakit-Daldynian Stage (Missarzhevsky, 1989, p. 209, pl. 26, fig. 10).

Remarks. Reported as aggregates of siliceous spindle-like sclerites, the fossils are missing from V.V. Missarzhevsky’s collection and not yet found in AK collection from this locality.
Rhombocorniculum insolutum Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981. Upper portion of bed 14 of the Pestrotsvet Formation, Isit’ section, middle Lena River; D. lenaicus Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983; Rozanov & Sokolov, 1984; Brasier 1989b; Rozanov & Zhuravlev, 1992). 
Remarks. Rhombocorniculum Walliser, 1958 are horn-shaped sculptured sclerites of calcium phosphate composition. The sclerites grew continuously by basal accretion and contain fibers/canals oriented oblique to the wall surface (Walliser, 1958; Bengtson, 1976; Landing, Nowlan & Fletcher, 1980; Landing, 1995; Li et al. 2003; Kouchinsky et al. in prep.). Co-occurring dextral and sinistral sclerites suggest a bilaterally symmetrical animal. Rhombocorniculum are difficult to associate with arthropods (Skovsted et al. 2006). The internal structure of sclerites is compatible with closely packed longitudinal hollow tubular sclerotised chitinous fibrils, which constitute polychaetan setae (Kouchinsky et al. in prep.). The earliest representative, R. insolutum Missarzhevsky, 1981 in Missarzhevsky & Mambetov, 1981 is reported from the D. lenaicus Zone of the Tommotian Stage in Siberia (Brasier 1989b; Rozanov & Zhuravlev, 1992).

Tumulduria incomperta Missarzhevsky, 1969 in Rozanov et al. 1969. Basal Pestrotsvet Formation at Dvortsy and Ulakhan-Sulugur sections, Aldan River; N. sunnaginicus Zone, Tommotian Stage (Sokolov & Zhuravleva, 1983; Rozanov & Sokolov, 1984; Bengtson et al. 1987; Rozanov et al. 1992). 
Remarks. Tumulduria incomperta is a generally bilaterally symmetrical plate of calcium phosphatic composition. It consists of overlapping growth lamellae and is interpreted as dorsal protective sclerite of a bilaterally symmetrical problematic animal. Although it has a morphological similarity to paracarinachitids (i.e., Protopterygotheca) (see e.g., Conway Morris & Chen, 1991), the latter are presumably calcareous. Bengtson (2004) suggested that Tumulduria (if allied to tommotiids) may be related to brachiopods.

Fengzuella cf. F. zhejiangensis He & Yu, 1992. Emyaksin Formation (ca. 25 m below the top), Bol’shaya Kuonamka River; upper Delgadella anabara Zone of the Atdabanian Stage (based on δ13C chemostratigraphy, the level is situated at peak V) (Kouchinsky et al. 2001; Kouchinsky et al. in prep.).

Remarks. Sclerites consist of basally secreted growth lamellae, which interrupt externally, and have presumably primarily sclerotized organic (non-mineralized?) composition (Steiner et al. 2003). 

	Western Mongolia
	Tianzhushanellida

Apistoconcha sp. Level C, top of the Salany-Gol Formation (Esakova & Zhegallo, 1996, fig. 3 in the insert); Mongolitubulus squamifer Beds, correlated with lower Botoman Stage (Esakova & Zhegallo, 1996). 
Problematic sclerites 

Salanacus voronini Grigor’eva, 1982 in Voronin et al. 1982. Lower Bed 5 (ca. 18 m above its base, after Voronin et al. 1982), lower Bayan Gol Formation, Salany-Gol section; Mongolodus rostriformis Beds (Esakova & Zhegallo, 1996), or lower Tiksitheca licis Zone (Brasier et al. 1996), originally attributed to the Tommotian Stage (Voronin et al. 1982; Esakova & Zhegallo, 1996), but based on carbon isotope chemostratigraphy reinterpreted as pre-Tommotian (Brasier et al. 1996).
Remarks. Tentatively interpreted as fragment of arthropod carapace (Skovsted et al. 2006).

Cambrocassis verrucatus Missarzhevsky, 1977. Uppermost Unit 5 (sample 138) (=basal Bed 14 of Voronin et al. 1982), Salany-Gol Formation, Salany-Gol section (Missarzhevsky, 1977; Korobov & Missarzhevsky, 1977); correlated with the upper Atdabanian Stage. 

	Kazakhstan
	Cambroclavida
Cambroclavus antis, C. clavus, C. undulatus and Pseudoclavus singularis, all described by Mambetov, 1979 in Mambetov & Repina, 1979. Zhanary Member, lowermost Shabakty Group, Lesser Karatau Range; Rhombocorniculum cancellatum Zone (Cambroclavus Beds) (Mambetov & Repina, 1979; Missarzhevsky & Mambetov, 1981) correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001).
Problematic sclerites
Fomitchella aff. infundibuliformis. Karatau Member, Chulaktau Formation, Aktugaj section, Lesser Karatau Range; Pseudorthotheca costata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981; Missarzhevsky, 1989).
Kijacus kijanicus. Karatau Member, Chulaktau Formation, Aktugaj section, Lesser Karatau Range; Pseudorthotheca costata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981).

Koksodus serratus Missarzhevsky, 1981 in Missarzhevsky and Mambetov, 1981. Karatau Member, Chulaktau Formation, Koksu section, Lesser Karatau Range; Pseudorthotheca costata Zone, correlated with the Tommotian Stage (Missarzhevsky & Mambetov, 1981).
Remarks. Tentatively interpreted as fragment of arthropod carapace (Skovsted et al. 2006).

Rhombocorniculum cancellatum (Cobbold, 1921). Geres Member, Shabakty Group, Lesser Karatau Range; Rhombocorniculum cancellatum Zone, correlated with the upper Atdabanian (Missarzhevsky & Mambetov, 1981) or the Botoman Stage (Holmer et al. 2001). 
Remarks. Rhombocorniculum cancellatum Zone begins from the basal Shabakty Group in the Lesser Karatau Range and basal Beshtash Formation in the Talas Alatau Range (Missarzhevsky & Mambetov, 1981). 

	South China
	Tianzhushanellida
Lathamella caeca Liu, 1979 and L. symmetrica Li & Chen, 1992. Bed 37, Maidiping Formation, Maidiping, Mount Emei, Sichuan Province; SSF3 (Li & Chen, 1992).
Remarks. Tianzhushanella Liu, 1979 is proposed as a senior synonym of Lathamella Liu, 1979 (Li & Chen, 1992; Gravestock et al. 2001, but see discussion in Li, 2009). Tianzhushanella was originally described by Liu (1979) from the Huanshandong Formation, where it co-occurs in a reworked horizon with Watsonella crosbyi (see Qian, 1999, fig. 3-8). Tianzhushanella sp. is also reported from Bed 7, Zhongyicun Member, Zhujiaqing Formation, Meishucun section, SSF2 by Jiang in Luo et al. (1982, p. 138) and Qian (1999), but without illustrations and detailed documentation. Finds of tianzhushanellids from Bed 7 are not confirmed (Michael Steiner, unpublished observation). 
Problematic shells 

Stictoconus altus Qian & Bengtson, 1989. Bed 7, Zhongyicun Member, Zhujiaqing Formation, Meishucun section; lower SSF2.

Remarks. Stictoconus altus has a probably originally phosphatic composition and was discussed as a possible representative of the stem-group brachiopods (Balthasar 2004).

Other problematic shells generally attributed to molluscs from the Middle Meishucunian Stage (mainly SSF2) are listed by Qian & Bengtson (1989), Bengtson (1992) and Li et al. (2007).

Cambroclavida
Zhijinites longistriatus Qian, 1978. Top of the Kuanchuanpu Formation, Shatan, northern Sichuan Province; reworking bed of SSF1+2 (Steiner et al. 2004a). 
Zhijinites longistriatus. Bed 36, Mao’ergang Dolomite, Maidiping Formation, Maidiping section, Mount Emei, Sichuan Province; SSF3 (Conway Morris & Chen, 1991; Steiner et al. 2007).

Remarks. Zhijinites sp. is reported from the Anabarites trisulcatus – Protohertzina anabarica Zone of Shatan section, northern Sichuan (Steiner et al. 2004a, fig. 5), but its occurrence is due to a previously unrecognized introduction in older rocks by infill into karstification cracks (Michael Steiner, unpublished observation). Similarly, Zhijinites sp. reported from Bed 12, Maolongjing Member of the Dengying Formation, Gezhongwu section, Zhijin County, western Guizhou and attributed to SSF1 (Qian, 1999; Brasier, 1989a) is regarded problematic herein and not listed in Li et al. (2007).

Paracarinachitida 
Paracarinachites sinensis Qian & Jiang, 1982 and P. spinus (Yu, 1984a). Bed 7, upper Zhongyicun Member, Zhujiaqing Formation, Meishucun section, eastern Yunnan; SSF2 (Qian & Bengtson, 1989; Qian, Li & Zhu, 2001). 
Remarks. Ernogia Jiang, 1982 in Luo et al. 1982 (=Parapunctella Jiang, 1982 in Luo et al. 1982, according to Li et al. 2007) (from SSF2) is tentatively regarded within paracarinachitids by Qian & Bengtson (1989) and Conway Morris & Chen (1991).

Problematic sclerites (excluding problematic assignments after Li et al. 2007, senior synonyms are in the alphabetic order below, after Qian & Bengtson, 1989; Bengtson 1992b and Li et al. 2007).
Acanthocassis orthacanthus He & Xie, 1989 (=Amoebinella He & Xie, 1989; =Huizenodus He & Xie, 1989). Kuanchuanpu Formation, Kuanchuanpu, southern Shaanxi Province and Xinli Member, Xinli, northern Sichuan Province; SSF1 (Steiner et al. 2004a).
Remarks. Acanthocassis orthacanthus, usually cone-shaped structures ornamented with bumps (He & Xie, 1989; Qian et al. 2001), occur occasionally as aggregates of four-five elements attached to a relatively long annulated stalk (Steiner et al. 2004a; Skovsted et al. 2006). They are regarded polyp-like (Steiner et al. 2004a). 

Cyrtochites pinnoides Qian, 1984. SSF2 (Qian & Bengtson, 1989).

Remarks. Protoconodont-like fossil, having left and right forms of sclerites and probably growth lines (Qian & Bengtson, 1989).

Fengzuella zhejiangensis He & Yu, 1992 (=Otoformilites Qin & Li, 1992 in Ding et al. 1992); Chert Unit of the basal Hetang Formation, Jiangshan County of the Zhejiang Province; correlated with SSF1 (see Steiner et al. 2003, 2007).
Kaiyangites novilis Qian & Yin, 1984a. Known from deeper marine settings on the Yangtze Platform; SSF1 (Steiner et al. 2003, 2007). 

Remarks. Variable helmet-shaped sclerites occasionally merged at bases, synonymised under Kaiyangites novilis and compared to Fomitchella by Steiner et al. (2003). Wall of K. novilis appears to be weakly mineralized, of unknown original composition, probably organic or calcareous, unlike Fomitchella. Alternatively, the fossil was attributed to cambroclaves (Yao et al. 2005). 

Trumpet-shaped elements (Fomitchella?) are also known from the Chert-Phosphate Member, Lower Tal Formation, Madleota, Lesser Himalayas; correlated with SSF1 of China (Brasier & Singh, 1987; Brasier 1989a).

Paracanthodus variabilis Chen, 1982 (=Leguminella He, 1984), Maidiping Formation, Maidiping section, Mount Emei, Sichuan Province; SSF1. 
Remarks. A protoconodont-like fossil showing phosphatic wall with fibrous structure (Qian et al. 2004, p. 178). 
Paradoxiconus typicalis Qian et al. 2001. SSF2. 

Remarks. Calcareous conical fossil ornamented with longitudinal furrows and bumps.

Rhombocorniculum cancellatum. Lowermost Shuijingtuo Formation, Xiaoyang section, Zhenba, South Shaanxi Province; R. cancellatum Zone, correlated with the uppermost Atdabanian Stage (Steiner et al. 2007).
Yunnanodus dolerus Wang & Jiang, 1980. SSF2 (Qian & Bengtson, 1989). 
Remarks. Protoconodont-like fossil, wall is probably calcareous or phosphatic, presumably growing accretionarily (Qian & Bengtson, 1989).

	Australia
	Tianzhushanellida 
Apistoconcha cf. celsa Conway Morris, 1990 in Bengtson et al. 1990 and A. praesiphonalis Parkhaev, 1998. Upper Kulpara Formation (sample HG5), Horse Gully section, Yorke Peninsula, Stansbury Basin; Pelagiella subangulata Zone, correlated with the Atdabanian Stage of Siberia (Gravestock et al. 2001).

Cambroclavida
Cambroclavus absonus Conway Morris, 1990 in Bengtson et al. 1990. Upper Kulpara Formation (sample HG5), Horse Gully section; Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Gravestock et al. 2001, fig. 7).

Problematic sclerites

Archaeopetasus excavatus Conway Morris & Bengtson, 1990 in Bengtson et al. 1990. Basal Parara Limestone, Horse Gully section; lower Abadiella huoi Zone, correlated with the middle-upper Atdabanian Stage (Bengtson et al. 1990; Gravestock et al. 2001, fig. 7; Jago et al. 2006).

Microcoryne cephalata Bengtson, 1990 in Bengtson et al. 1990. Kulpara Formation, middle part, Horse Gully section; Pelagiella subangulata Zone, correlated with the Atdabanian Stage (Bengtson et al. 1990; Gravestock et al. 2001).

Remarks. Interpreted as octocoral or ascidian sclerites, but a sponge affinity not excluded (Bengtson et al. 1990).

Rhombocorniculum cf R. cancellatum (Cobbold, 1922). Minlaton-1 drillhole (375.2 m), Yorke Peninsula, Stansbury Basin; Stenotheca drepanoida Zone (Gravestock et al. 2001, fig. 14, pl. 11(4)), or upper Pararia janeae Zone, correlated with the upper Botoman Stage of Siberia (Jago et al. 2006). 

Stoibostromus crenulatus Conway Morris & Bengtson, 1990 in Bengtson et al. 1990. Basal Parara Limestone (L1856), Horse Gully section; lower Abadiella huoi Zone, correlated with the middle–upper Atdabanian Stage (Bengtson et al. 1990; Gravestock et al. 2001; Jago et al. 2006). 
Remarks. Stoibostromus crenulatus is represented by calcium phosphatic conical sclerites without growth laminae. The fossil was attributed to the lobopodians with question (Demidenko in Gravestock et al. 2001) or alternatively regarded as a fragment of an arthropod carapace (Skovsted et al. 2006). 

	Western Gondwana
	Tianzhushanellida 

Apistoconcha sp. Upper Member 3, Çal Tepe Formation, Taurus Mountains, Turkey; upper lower Cambrian (Sarmiento et al. 2001; Elicki & Gürsu, 2009).

Cambroclavida
Cambroclavus sp. Basal Rosenfeld Member, Zwethau Formation, Doberlug Syncline, Leipzig area, Germany; correlated with the lower Ovetian (Elicki & Wotte, 2003).
Paracarinachitida
Paracarinachites sinensis Jiang, 1982. Heraultia Limestone, uppermost Lastours Formation, Montagne Noire, France (Kerber, 1988); correlated with the Botoman Stage (Clausen & Alvaro, 2007).

Problematic sclerites

Rhombocorniculum cancellatum. Görlitz Quarry no. 1, Upper Ludwigsdorf Member, Görlitz Syncline, Germany; middle Marianian Stage (Rozanov, 1973; Elicki, 1995, 2005).

	Avalonia
	Cambroclavida
Samsonoffoclavus matthewi Landing, 1991. Lower Fosters Point Formation (sample CAT-3-5.0), Cape Breton Island; uppermost Camenella baltica Zone (Landing, 1991).

Problematic sclerites 
Fomitchella infundibuliformis Missarzhevsky. Upper Quaco Road member (former Member 4) (sample LDC-185, ca 35 m below the top), Chapel Island Formation, Little Dantzic Cove, Burin Peninsula, SE Newfoundland; Watsonella crosbyi Zone (Landing et al. 1989). 

Rhombocorniculum cf. R. insolutum Missarzhevsky 1981. Bonavista Group (ca. 50 m below the top), Southeast Newfoundaland; Camenella baltica Zone (Brasier, 1984, 1986; Landing, 1988; Landing et al. 1998). 
R. insolutum. Bed 10iii, Home Farm Member, Hartshill Formation, Jees and Woodlands Quarries, Nuneaton, England; Assemblage 5, upper Camenella baltica Zone (Brasier, 1986).
Cowiella reticulata Hinz, 1987. Lower Comley Limestone (Members Ac2? and Ac3), Comley Quarry, Shropshire, England (Hinz, 1987; Brasier, 1989); Callavia Zone (Brasier et al. 1992).
Remarks. Cowiella spp. Hinz, 1987 are 0.2–1 mm calcium phosphatic laminated sclerites interpreted as sclerites of paleoscolecids (Hinz, 1987; Brasier, 1989).

	Laurentia
	Tianzhushanellida

Apistoconcha sp. Middle part of the upper Bastion Formation, Albert Heim Bjerge, Hudson Land, Northeast Greenland (Skovsted, 2006). 

Problematic sclerites

Lathamoserpens sigel Waggoner & Hagadorn, 2005. Latham Shale, Marble Mountains and upper member of the Poleta Formation, White-Inyo Mountains, California; Bonnia-Olenellus Zone (Waggoner & Hagadorn, 2005).  

Paradoxiconus typicalis Qian et al. 2001. Upper Ingta Formation, Wernecke Mountains, British Columbia, Canada; Anabarites trisulcatus-Protohertzina anabarica Zone (Pyle et al. 2006).

	Baltica
	Problematic sclerites

Rhombocorniculum cf. insolutum. Bed C, Gislöv Formation, 1 km SW of Brantevik, Scania; Holmia kjerulfi-group Zone (Bengtson, pers. comm. in Brasier, 1986, p. 253; Landing, 1988, p. 687).


Chordata (paraconodonts and agnathans) from the Cambrian System 
	Siberia
	Westergaardodina cf. tricuspidata Müller, 1959; Furnishina sp. Upper part of bed 27, Ogon’or Formation (~175 m above the base), Khos-Nelege River section; middle Eugonocare (Pseudeugonocare) borealis Zone, Kutugunian Horizon, at the tip of the SPICE peak (Shabanov et al. 2008).

	Western Mongolia
	No reports from the Cambrian.

	Kazakhstan
	Furnishina furnishi Müller, 1959. Upper Member VI (outcrop/sample 1347), Shabakty Group, Kyrshabakty River section, Lesser Karatau Range; upper Lejopyge armata Zone (Abaimova, 1983), uppermost Drumian Stage.

	South China
	Westergaardodina sp. Huaqiao Formation (~70 m above the base), Paibi section, Hunan; upper Ptychagnostus atavus Zone (Dong & Bergström, 2001, text-fig. 2), Drumian Stage (Zuo et al. 2008).  

	Australia and New Zealand


	Westergaardodina sp. (bi- and tricuspidate forms) and Furnishina sp. Tasman Formation (from limestone lenses within), Cobb River valley, NW Nelson Province, New Zealand (MacKinnon 1976); Undillan Stage (Australian), upper Drumian Stage (IUGS). 

Remarks. Furnishina furnishi and Muellerodus oelandicus (Müller 1959) are reported from the undifferentiated late Middle Cambrian, from limestone clasts in Wagonda beds, southern coastal New South Wales (Brock et al. 2000, p. 36).

Dermal sclerites of an unnamed vertebrate. Gola Beds, Western Queensland; upper Furongian (upper Upper Cambrian, ca. 500 Ma; Young et al. 1996; Blieck & Turner, 2003).

	Avalonia
	Furnishina furnishi Müller, 1959. St. Jones Group (Sample GS-27), Germaine Street locality, New Brunswick; Zone III, correlated with Parabolina spinulosa Zone (Landing, 1980), and, thus, probably with Stage 9 (Ahlberg 2003; Ahlberg et al. 2009; Terfelt et al. 2008, 2011),.

	Laurentia
	Westergaardodina sp. (bi- and tricuspidate forms). Doonerak Anticlinorium, near Wolf Creek in the Wiseman quadrangle, Central Brooks Range, northern Alaska; lower Middle Cambrian, broadly correlated with the Amgan Stage of Siberia (Dutro et al. 1984), or Cambrian Stage 5. 
Anatolepis sp. Threadgill Creek, Texas (sample 71-TC-1132, provided by Prof. J.F.Miller), mid-Sunwaptan Stage (Smith, Sansom & Cochrane, 2001), uppermost Furongian Series.

	Baltica
	Furnishina sp. Sweden; Triplagnostus gibbus Zone, uppermost part of Cambrian Stage 5 (Müller 1959, 1971; Dong 2004). 

Anatolepis-like fragments. Limestones of the Alum Shale Formation, Västergötland, south-central Sweden; Parabolina lobata Zone, Cambrian Stage 10 (Ahlberg et al. 2005, 2009; Terfelt et al. 2008, 2011).
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