GLOBAL GEOCHRONOLOGICAL SCALE (GGS) 2014

Era Period Epoch Age/Stage Age of
base, Ma
Holocene 0.0117
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Cambrian Epoch 3 Drumian 504.5
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Base age, Ma

NZ Seriesor | 5 5 ] s -
: 2 2 Substage | & 2 « | Lower boundary defining event (and Boundary stratotype or (reference
International £ Stage £ - € T = f SSP?
unit 5 5 (informal) & | 2004 | 2010 | 2012 | 2015 | 5 currently used proxy) section)
[a]
Haweran Wq 0.34 0.34 0.34 0.34 0.34 Base of Rangitawa Tephra Rangitawa Stream, Rangitikei Valley SSP
Castlecliffian Wce 1.63 1.63 1.63 1.63 1.29 Base of Ototoka Tephra Wanganui coast, Ototoka Stream SSP
. Base Hautawa Shellbed, Old Hautawa Road,
Nukumaruan wWn 2.40 2.4 24 2.40 0.77 LO Zygochlamys delicatula Rangitiki Valley SSP (provisional) SSP
Wanganui Series | W | yangapanian | Wm 300 | 30 | 30 | 300 | 060 LO Phialopecten thompsoni Base Mangapani Sfx!ﬁzt’ér’;"a"gap“”ip“”i Stm. | sep
Waipipian Wp 3.60 3.6 3.7 3.70 0.70 |HO Reticulofenestra pseudoumbilica (provisional)
- (upper) (4.25) 4.30 0.60 LO of Globoconella inflata
Opoitian Wo - - -
(lower) 5.28 5.33 5.3 5.33 1.03 LO Globoconella puncticulata s.s. (Mangapoike River, Hawkes Bay)
(upper) 5.53 5.6 5.6 0.27 LO Globoconella sphericomiozea s.s
Kapitean Tk i i
(lower) 6.5 72 72 72 160 LO Sectipecten Wollast.onl (LO Globoconella
. . conomiozea)
Taranaki Series T y "
(upper) 8.88 8.96 8.96 1.76 HO Globoquadrina dehiscens
Tongaporutuan Tt _ . o
(lower) 10.92 11.01 11.0 11.04 2.08 Base Globoconella miotumida Kaiti Coiling Zone
(upper) 11.67 0.63 LO Bolboforma subfragoris s.I.
Waiauan Sw f
X . (Bryce Burn, Waiau Valley, Southland,
Southland Series s (lower) 12.7 12.98 12.7 13.05 1.38 HO Globoconella conica (provisional) provisional)
Lillournian Sl 15.1 15.1 15.1 15.1 2.05 LO Orbulina suturalis (Clifden, Waiau River, Southland)
Clifdenian Sc 15.9 15.9 15.9 15.9 0.8 LO Praeorbulina curva (Clifden, Waiau River, Southland)
(upper) 16.7 16.7 16.7 0.8 LO Globoconella miozea
. Altonian Pl (middle) 18.5 18.2 18.2 1.5 LO Globoconella zealandica
Pareora Series P -
(lower) 19.0 19.0 18.7 18.7 0.5 LO Globoconella praescitula
Otaian Po 21.7 21.7 21.7 21.7 3.0 LO Ehrenbergina marwicki lineage (Bluecliffs, Otaio River, south Canterbury)
Waitakian Lw 25.2 25.2 25.2 25.2 35 LO Globoquadrina dehiscens Trig Z, Otiake, Waitaki Valley SSP
Landon Series L Duntroonian Ld 27.3 27.3 27.3 27.3 2.1 LO Notorotalia spinosa (Landon Creek, Oamaru)
Whaingaroan Lwh (upper) 30.0 30.1 29.8 2.5 HO Subetlng anglporfndes i i
(lower) 34.3 34.5 34.6 34.6 4.8 HO Globigerinatheka index Point Elizabeth, Westland SSP
Runangan Ar 36.0 36.0 36.4 36.7 2.1 LO Bolivina pontis Sea cliffs, north of Point Elizabeth, Westland SSP
Arnold Series A Kaiatan Ak 37.0 38.4 39.1 39.1 2.4 HO Acarinina primitiva Hampden coastal section, Otago SSP
Bortonian Ab 43.0 42.77 42.6 42.6 3.5 LO Globigerinatheka index Hampden coastal section, Otago SSP
Porangan Dp 46.2 45.3 45.7 45.7 3.1 LO Elphidium saginatum (Te Uri Stream, southern Hawkes Bay)
Heretaungan Dh 49.5 49.3 49.2 48.9 3.2 LO Elphidium hampdenensis (Te Uri Stream, southern Hawkes Bay)
Dannevirke Series | D Mangaorapan Dm 53.0 53.3 53.7 52.0 3.1 LO Morozovella crater (Te Uri Stream, southern Hawkes Bay)
Waipawan Dw 55.5 55.8 56.0 56.0 4.0 Onset of PETM carbon isotope excursion Tawanui Stream, southern Hawkes Bay SSP
Teurian Dt (upper) 59.7 60.48 61.5 5.5 LO Fasciculithus tympaniformis
(lower) 65.0 65.5 66.0 66.0 4.5 Base of Boundary clay and iridium anomaly Flaxbourne River, Marlborough SSP
Haumurian Mh Upper Mhu 745 74.5 (79.0) 79.0 13.0 LO Isabelidinium pelludicum Conway River, north Canterbury SSP
Mata Series M Lower Mhl | 84.0 835 83.6 83.6 4.6 LO Nelsoniella aceras Ben More Stream, Marlborough sSsP
Piripauan Mp 86.5 86.5 86.5 86.5 2.9 LO Inoceramus pacificus Ben More Stream, Marlborough SSP
Teratan Rt 89.1 88.6 90.5 90.5 4.0 LO Inoceramus opetius Mangaotane Stream, Raukumara Peninsula SSP
Raukumara Series | R Mangaotanean Rm 92.1 93.0 93.7 93.7 3.2 LO Cremnoceramus bicorrugatus matamuus Mangaotane Stream, Raukumara Peninsula SSP
Arowhanan Ra 95.2 95.2 95.2 95.2 15 LO Magadiceramus? rangatira haroldi Mangaotane Stream, Raukumara Peninsula SSP
Ngaterian Cn 100.2 100.2 99.5 99.5 4.3 LO "Inoceramus" tawhanus Te Waka Stream, Raukumara Peninsula SSP
Clarence Series Cc Motuan Cm 103.3 | 103.3 | 103.3 103.3 3.8 LO Aucellina euglypha Motu Falls section, Raukumara Peninsula SSP
Urutawan Cu 108.4 108.4 108.4 108.4 5.1 LO Mytiloides ipuanus Motu Falls section, Raukumara Peninsula SSP
Korangan Uk 117.5 117.5 117.5 117.5 9.1 Presence of Auceliina cf. radiatostriata (Koranga, Raukumara Peninsula)
o . assemblage
Taitai Series U - —
(nok stages Um 1455 | 1455 | 145.0 145.0 275 LO Ruffordiaspora (formgrly Qcatrlcosspontes)
designated) australiensis
. Waikatoan | Opw | 147.0 (148.2) | 148.2 3.2 LO Belemnopsis aucklandica Okahu Stream, Port Waikato SSP
Oteke Series o Puaroan Op — - — .
Mangaoran | Opm | 148.5 150.0 150.0 1.8 LO Hibolithes arkelli grantmackiei Moewaka Stream, Port Waikato SSP
Upper 150.8 152.1 2.1 LO Belemnopsis trechmanni Ohaua Point, Kawhia Harbour (revised) SSP
Ohauan Ko Middle 152.0 152.9 0.8 HO Retroceramus haasti (revised) Lemon Point Road, Kawhia SSP
Lower 153.5 154.5 154.5 1.6 LO Retroceramus haasti Whakapirau Road, Kawhia Harbour SSP
Upper 155.0 157.3 2.8 LO Retroceramus subhaasti (revised) Heteri Peninsula, Kawhia Harbour SSP
Kawhia Series K Heterian Kh Middle 156.0 158.8 1.5 LO Malayomaorica malayomaorica Totara Peninsula, Kawhia Harbour SSP
Lower 157.5 164.3 164.3 55 LO Retroceramus galoi Totara Peninsula, Kawhia Harbour SSP
Upper 169.0 (169.5) | 169.5 5.2 LO Retroceramus marwicki Opuatia Valley, Port Waikato SSP
Temaikan Kt Middle 1725 (171.0) [ 171.0 15 LO Retroceramus (Fractoceramus) inconditus Opuatia Valley, Port Waikato SSP
Lower 175.6 176.0 176.0 5.0 LO Belemnopsis deborahae Opuatia Valley, Port Waikato SSP
Upper 183.0 (178.5) | 1785 25 Lo Catacoelocera_s grangei (formerly near Ururoa Point, Kawhia Harbour SSP
Ururoan Hu Dactylioceras)
Herangi Series H Lower 188.0 188.9 188.9 10.4 LO Pseudaucella marshalli Otamaehu Point, near Ururoa Point, Kawhia SSP
Aratauran Ha Upper 196.5 (199.3) | 199.3 10.4 LO Herangirhynchia arawheroensis Ben Bolt, Otapiri Valley, Southland SSP
Lower 199.6 201.3 201.3 2.0 LO Otapiria marshalli Otapiri Stm, Hokonui Hills, Southland SSP
Otapirian Bo 204.6 209.5 | 208.5 7.2 LO Rastelligera diomedea Otapiri Stream, Hokonui Hills, Southland SSP
Balfour Series B Warepan Bw 212.0 217.0 | 217.0 8.5 LO Monotis (Eomonotis) kiritehereensis coast S of Kiritehere Stream, SW Auckland SSP
Otamitan Bm 217.0 221.0 221.0 4.0 LO Manticula problematica Otamita Stream, Hokonui Hills, Southland SSP
Oretian Br 2275 229.0 227.5 6.5 LO Halobia Oreti River, central Southland SSP
Kaihikuan Gk 238.5 238.0 238.0 10.5 LO Alipunctifera kaihikuana Kaihiku River, near Balclutha, south Otago SSP
Gore Series G Etalian Ge 2445 245.5 246.0 8.0 LO Mellarium Beaumont Stream, near Ohai, Southland SSP
Malakovian Gm 2455 246.5 249.0 3.0 (LO Owenites) Coal Creek, near Ohai, Southland
Nelsonian Gn 250.4 251.0 251.5 25 LO Durvilleoceras woodmani Iron Pot Point, D'Urville Is. SSP
"Makarewan" YDm 253.2 253.2 1.7 Lower boundary undefined (Letham Burn, Wairaki Hills, Southland)
D'Urville Series YD "Waiitian" YDw 254.2 254.2 1.0 Lower boundary undefined (Wairoa River, Wairoa Gorge, near Nelson)
"Puruhauan” YDp 260.4 259.8 | 259.8 5.6 Lower boundary undefined (near Clinton, south Otago)
Flettian YAf 266.5 266.0 266.0 6.2 LO Echinalosia ovalis (Letham Burn, Wairaki Hills, Southland)
Barrettian YAr 273.0 276.0 | 276.0 10.0 LO Spiriferella supplanta (Letham Burn, Wairaki Hills, Southland)
Aparima Series | YA | Mangapirian | YAm 280.0 2850 | 2850 | 9.0 LO Attenuatella altilis (Walraki R'Veréi%‘::‘T:;’;)Tak't'm” Mins,
Telfordian YAt 283.0 2885 | 2885 | 35 LO Plekonella campbelli (Wairaki River, southern Takitimu Mtns,
Southland)
Early Permian (no stages
(part) designated) Ypt 299.0 298.9 298.9 10.4 NA NA
Carboniferous F 359.2 358.9 358.9 60.0
Late Devonian U Famennian Jfa 374.5 372.2 372.2 13.3
Frasnian Jfr 385.3 382.7 382.7 10.5
Middle Devonian ™ Givetian Jgi 391.8 387.7 387.7 5.0
Eifelian Jei 397.5 393.3 | 393.3 5.6
Emsian Jem 407.0 407.6 407.6 14.3
Early Devonian Pragian Jpr 411.2 410.8 | 410.8 3.2 N .
i International units and boundary criteria used International boundary stratotype sections and
Lochkovian Jlo 417.2 419.2 419.2 8.4 points (GSSP's)
Pridoli Epr 419.7 423.0 423.0 3.8
Ludfordian Eld 422.0 425.6 425.6 2.6
Ludlow
Gorstian Ego 423.5 427.4 427.4 1.8
Homerian Eho 426.2 430.5 430.5 3.1
Wenlock
Sheinwoodian Esh 428.4 433.4 433.4 2.9
Telychian Ete 435.9 438.5 438.5 5.1
Llandovery Aeronian Eae 439.7 440.8 440.8 2.3
Rhuddanian Erh 443.2 443.8 443.8 3.0
Bolindian Vbo 449.7 448.4 | 448.4 4.6 LO Climacograptus? uncinatus (Wangapeka Valley, west Nelson)
Late Ordovician Eastonian Vea 456.1 453.0 | 453.0 4.6 LO Diplacanthograptus lanceolatus (Concordia Gully, east Victoria)
Gisbornian Vgi 460.5 458.4 | 458.4 5.4 LO Nemograptus gracilis (S ridge of Cobb Valley, west Nelson)
Darriwilian Vda 468.1 467.3 | 467.3 8.9 LO Undulograptus austrodentatus (Slaty Creek, Aorangi Mine)
Middle Ordovician Yapeenian Vya 468.9 468.3 468.3 1.0 LO Oncograptus (Jimmy Creek, Aorangi Mine, west Nelson)
Castlemainain Vca 472.0 470.0 | 470.0 1.7 LO Isograptus victoriae lunatus (Bottle Creek, Aorangi Mine, west Nelson)
Chewtonian Vch 473.9 472.4 | 4724 2.4 LO Didymograptellus protobifidus (Anthill Creek, Aorangi Mine, west Nelson)
Early Ordovician Bendigonian Vbe 476.8 476.0 | 476.0 3.6 LO Pendeograptus fruticosus (Anthill Creek, Aorangi Mine, west Nelson)
Lancefieldian Via 488.7 484.3 484.3 8.3 LO Rhabdinopora scitulum Stauro Gully, Victoria SSP
Warendan Vwa 490.0 485.4 | 485.4 1.1 LO Cordylodus lindstromi (Ridge north of Mount Patriarch, NW Nelson)
Datsonian Xda 491.5 486.8 486.8 1.4 LO Cordylodus proavus Black Mountain, western Queensland
Payntonian Xpa 494 489.5 489.5 2.7 LO Sinosaukia impages Black Mountain, western Queensland
Furongian Iverian Xiv 498.5 494.0 | 494.0 4.5 LO Irvingella tropica Black Mountain, western Queensland
Idamean Xid 501 497.0 497.0 3.0 LO Glyptagnostus reticulatus
Mindyallan Xmi 503 499.0 | 499.0 2.0 LO Erediaspis eretes
Boomerangian Xbo 504 500.5 | 500.5 1.5 LO Ptychagnostus cassis No bound atot ¢ ’
oun otypes ol ence section
Cambri Undillan Xun 505 503.0 | 503.0 2.5 LO Ptychagnostus punctuosus 0 boundary stra noyn'?linsaterdre erence sections
ambrian
Epochs 2-3 Floran Xfl 507 504.5 504.5 15 LO Ptychagnostus atavus
Templetonian Xle 508.0 | 508.0 3.5 LO Pentagnostus anabarensis
Ordian Xor 513.0 5115 | 5115 3.5 (Redlichia chinensis fauna)
E%Z’::s”inz XL 543.0 5410 | 5410 | 295 (Not known in New Zealand) (Not known in New Zealand)

NA = not applicable LO = Lowest occurrence HO = highest occurrence




