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Middle Miocene radiolarians from the Hayama Group along the Nobi
Coast of the Miura Peninsula in the Kanto area of Japan

SAKAI Mitsuru* and SUZUKI Noritoshi **
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Key words : radiolaria, Hayama Group, Miocene, full faunal list, paleoceanography

PRSI R 0D =308 O RIS IT TS LR D LT D, T OSBRI B 72 5
5 L CREZAERME DS B WO R AL A BEEE 35 D VT2, Lithopera renzae DXL & Cannartus
bassanii ( [H53%10 Didymocyrtis bassanii ) DFAS LG, BUEFATIEL 15.1 ~ 13.51 Ma Dk
WHRERPESNL, FHHT X T oo —I =T b= b, EFERTZ L& 2 A
AEt 13 ZparES i ik 7e, FiVM DA RETE2DEFED S H 15 HTHDH, T D& 5N
Romsd Z EFEINERTIICAETHONTVRENS720T, 2H0BEEIR Lz, Okt
£\2E& £ D Cyrtocapsella cornuta, L. renzae, Siphostichartus corona, Carpocanium 0\ < 2 0> D
&, Panartidac 0>/ JEREILARTE ~ FHEEE O RIFIT T 0, 7K 1,000 ~ 2,000 m |23 Fp Cornutella
profunda DFEIE, KEE 1,000 ~ 2,000m DKEDKENGH 7= 2 & 2 EWKT 5,

Diverse radiolarian fauna were recovered from the Miocene Hayama Group cropped along the the Nobi
Coast at the eastern end of the Miura Peninsula, Kanagawa Prefecture, Japan. These fauna were correlated
to the Langhian to Serravallian (middle Miocene) in age, by the first appearance of Lithopera renzae (15.1
Ma) and the last appearance of Cannartus bassanii (Didymocyrtis bassanii in a classic taxonomy) (13.51
Ma). All the specimens encountered were classified into a species level as much as possible, reaching 113
morpho-species including 75 species. As such rich fauna have not been reported in any previous
radiolarian studies on the Hayama Group, all the identified taxa were illustrated under the updated
taxonomy which was published in 2021. This fauna includes the equatorial to mid-latitude shallow water
taxa such as Cyrtocapsella cornuta, L. renzae, Siphostichartus corona, some species belonging to
Carpocanium, and the member of the family Panartidae. The occurrence of Cornutella profunda indicates

the influence of waters in 1,000 — 2,000 m water depth.
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Fig. 1 Route map indicating the fossil sampling locations (a, b) along the Nobi Coast, the south of the Miura Peninsula, Kanagawa.
Base map is after the 1:25,000 scale topographic quadrangle map “Uraga” by the Geospatial Information Authority of Japan.
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antarcticum (Haecker), Botryostrobus aquilonaris
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Table 1 List of radiolarian fossils. The code a and b indicate the sample differences.

No |&#R a b No |&#R b
1{Amphispyris ovalis (Goll) 2 3| 58|Lithomelissa gelasinus O'Connor 1 0
2| Annulatospira pulcher (Clark et Campbell) 1 2| 59| Middourium polyacanthum (Campbell et Clark) 1 2
3| Anthocyrtidium oxycephalis (Haeckel) 0 3| 60|Ommatogramma cf. spatulaeforme (Clark et Campbell) 0 1
4| Anthocyrturium cf. pyrum (Haeckel) 0 1| 61| Pentalospyris felis (Haeckel) 1 0
5{Aphetocyrtis? aff. hamata (O'Connor) 2 0| 62|Petalospyris tricornis (Haeckel) 1 1
6| Aphetocyrtis? perforalvus (0'Connor) 0 1| 63| Phacolarnacium sp. A 0 1
T|Artostrobus sp. A 0 1| 64| Phorticium aff. clevei (Jergensen) 1 1
8| Axoprunum? angelinum (Campbell et Clark) 0 1| 65| Plannapus microcephalus (Haeckel) 2 1
9| Axoprunum? venusum (Haeckel) 1 1| 66| Qiuripylolena spongiosan (Dreyer) 1 1

10| Botryocampe antarcticum (Haecker) 0 1| 67|Siphocampe annulosa Haeckel 2 0
11| Botryostrobus aquilonaris (Bailey) 0 1| 68|Siphocampe cf. plicata (Kozlova et Petrushevskaya) 1 3
12| Calocyclas aff. parva (Moore) 3 3| 69|Siphocampe hyperborea (Bailey) 6 4
13| Calocyclas cf. mizutamiensis Sugiyama et Furutani 1 1| 70|Siphocampe lineata (Ehrenberg) 0 2
14| Cannartus amphiconicus (Haeckel) 0 1| 71| Siphocampe modeloensis (Campbell et Clark) 0 1
15| Cannartus bassanii (Carnevale) 0 3| 72|Siphocampe nodosaria (Haeckel) 0 1
16| Carpocanium amphorum (Haeckel) 7 2| 73| Siphocampe sp. A 0 2
17| Carpocanium diadema Haeckel 0 1| 74|Siphostichartus corona (Haeckel) 0 1
18| Carpocanium microdon Ehrenberg 1 1| 75|Siphostichartus praecorona Nigrini 0 2
19| Carpocanium pulchrum Carnevale of 1| 76 gﬂfgﬁffs‘i’;‘y’: spocyts ;)P etrushevskaya in of 1
20| Carpocanium solitarium (Ehrenberg) 4 2| T77|Spongasteriscus sp. A 2 0
21| Carpocanthum sp. A 0 1| 78| Spongocyclia ellipticus (Dreyer) 1 0
22| Ceratospyris cf. sminolum (Stéhr) 0 1| 79| Spongocyclia sp. A 1 1
23| Ceratospyris sp. A 0 1| 80|Spongodiscus resurgens Ehrenberg 2 1
24| Clinorhabdus ispoera (Chen PH) 2 0| 81|Spongopyle? sp. A 1 1
25| Cornutella gracilis Ehrenberg 0 1| 82|Spongopylidium aemiliana (Lucchese) 1 1
26| Cornutella profunda Ehrenberg 1 0| 83|Spongopylidium aff. ellipticum (Chen MH et Tan ZY) 0 1
27| Cornutella trichostyla Ehrenberg 0 1| 84| Spongopylidium ovatum (Dreyer) 0 2
28| Cyrtocapsella compressa (Stéhr) 2 0] 85|Stichocorys aff. johnsoni Caulet of 10
29| Cyrtocapsella cornuta (Haeckel) 0 1| 86|Stichocorys armata (Haeckel) 3 0
30| Cyrtocapsella japonica (Nakaseko) 6 8| 87|Stichocorys brevicornis (Principi) 5 1
31| Cyrtocapsella tetrapera (Haeckel) 1 3| 88|Stichocorys delmontensis (Campbell et Clark) 6 5
32| Desmospyris sp. A 0 1| 89|Stichocorys incrassata (Stéhr) 0 1
33| Desmospyris sp. B 0 1| 90|Stichocorys italica (Principi) 0 2
34| Dictyocoryne californica (Clark et Campbell) 0 2| 91|Stichocorys peregrina (Riedel) 1 6
35| Dictyophimus lectairi (Caulet) 1 1| 92|Stichocorys sp. A 0 1
36| Dictyophimus sp. A 0 2| 93|Stichocorys wolffii Haeckel 3 0
37| Dictyopodium sp. A 0 1| 94|Stichophatna cuspidata (Bailey) 0 2
38| Disolenia aff. quadrata (Ehrenberg) 1 1| 95|Stylatractona neptunus (Haeckel) 1 0
39| Disolenia amphistoma (Dreyer) 0 3| 96|Stylodictya aculata Jergensen 0 2
40| Eucyritidium cf. demersissimum Ehrenberg 1 3| 97|Stylodictya tenuispina Jergensen 2 1
41| Eucyrtidium calvertense Martin Group 7| 18| 98|Stylosphaera cf. floridus (Renaudie et Lazarus) 2 0
42| Eucyrtidium diplospirum (Haeckel) 1 0| 99|Stylosphaera timmsi (Campbell et Clark) 2 7
43| Eucyrtidium dufresni Caulet 0 1| 100| 7Theocamptra cf. marylandica (Martin) 3 3
44| Eucyrtidium? cf. frochlichi Caulet 1 0| 101| 7Theocamptra ovata (Haeckel) 6 7
45| Eucyrtium? yatsuoense Nakaseko 2 0| 102| Tholomura aff. pilura (Zhang LL et Suzuki N) 0 1
46| Flustrella cornuspira (Campbell et Clark) 0 2| 103| Tholospira aff. laevigata (Lucchese) 0 1
47| Flustrella dujardinii (Haeckel) 1 0| 104| Tholospira labyrinthusa Lazarus, Faust et Popova-Goll 0 2
48| Flustrella praetexta Ehrenberg 0 2| 105| Tholospira multipora (Lucchese) 1 0
49| Haliomma grecoi (Vinassa de Regny) 2 0| 106| Tholospira osculatus (Haeckel) 1 2
50| Haliommetta cf. miocenica (Campbell et Clark) 4 2| 107| Tholospira spiralis (Dreyer) 1 0
51| Heliodiscus amphidiscus (Miiller) 0 1| 108| Tholospira variabilis (Dreyer) 0 1
52| Heliodiscus sol (Ehrenberg) 0 1| 109| Tricolocapsa cf. bergontiana (Carnevale) 0 1
53| Hexacromyum hexactis (Stohr) 0 1| 110| 7ricolocapsa cristata (Carnevale) 1 0
54| Hexalonchetta sp. A 2 1| 111| 7ympanomma cf. anthopphora (Haeckel) 0 1
55| Lithocampe subligata Stéhr Group 8 4| 112| Tympanomma sp. A 1 0
56| Lithoepra renzae Sanfilippo et Riedel 0 1| 113| 7ympanomma sp. B 0 1
57 Lithomelissa cf. cladoscenia (Petrushevskaya in 1 0

Petrushevskaya and Kozlova)
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Fig. 2-1 Photograph of radiolarian fossils. [a] and [b] indicate sampling locations. 1: Amphispyris ovalis (Goll) [Sample b]. 2:
Annulatospira pulcher (Clark et Campbell) [Sample a]. 3: Anthocyrtidium oxycephalis (Haeckel) [b]. 4: Anthocyrturium
cf. pyrum (Haeckel) [b]. 5: Aphetocyrtis? aff. hamata (O'Connor) [a]. 6: Aphetocyrtis? perforalvus (O'Connor) [b]. 7:
Artostrobus sp. A [b]. 8: Axoprunum? angelinum (Campbell et Clark) [b]. 9: Axoprunum? venusum (Haeckel) [a]. 10:
Botryocampe antarcticum (Haecker) [b]. 11: Botryostrobus aquilonaris (Bailey) [b]. 12: Calocyclas aff. parva (Moore)
[b]. 13: Calocyclas cf. mizutamiensis Sugiyama et Furutani [a]. 14: Cannartus amphiconicus (Haeckel) [b]. 15:
Cannartus bassanii (Carnevale) [b]. 16: Carpocanium amphorum (Haeckel) [a]. 17: Carpocanium diadema Haeckel [b].
18: Carpocanium microdon Ehrenberg [a]. 19: Carpocanium pulchrum Carnevale [b]. 20: Carpocanium solitarium
(Ehrenberg) [a]. 21: Carpocanthum sp. A [b]. 22: Ceratospyris cf. sminolum (Stohr) [b]. 23: Ceratospyris sp. A [b]. 24:
Clinorhabdus ispoera (Chen PH) [a] [b]. 25: Cornutella gracilis Ehrenberg[a] [b]. 26: Cornutella profunda Ehrenberg
[a]. 27: Cornutella trichostyla Ehrenberg [b]. 28: Cyrtocapsella compressa (Stéhr) [a]. 29: Cyrtocapsella cornuta
(Haeckel) [b]. 30: Cyrtocapsella japonica (Nakaseko) [b]. 31: Cyrtocapsella tetrapera (Haeckel) [b]. 32: Desmospyris sp.
A [b]. 33: Desmospyris sp. B [b]. 34: Dictyocoryne californica (Clark et Campbell) [b].



58 S T - AR

Fig. 2-2 35: Dictyophimus lectairi (Caulet) [Sample a]. 36: Dictyophimus sp. A [Sample b]. 37: Dictyopodium sp. A [b]. 38:
Disolenia aff. quadrata (Ehrenberg) [b]. 39: Disolenia amphistoma (Dreyer) [b]. 40: Eucyrtidium cf. demersissimum
Ehrenberg [a]. 41: Eucyrtidium calvertense Martin Group [a]. 42: Eucyrtidium diplospirum (Haeckel) [a]. 43:
Eucyrtidium dufresni Caulet [b]. 44: Eucyrtidium? cf. frochlichi Caulet [a]. 45: Eucyrtidium? yatsuoense Nakaseko [a].
46: Flustrella cornuspira (Campbell et Clark) [b]. 47: Flustrella dujardinii (Haeckel) [a]. 48: Flustrella praetexta
Ehrenberg [b]. 49: Haliomma grecoi (Vinassa de Regny) [a]. 50: Haliommetta cf. miocenica (Campbell et Clark) [a]. 51:
Heliodiscus amphidiscus (Miiller) [b]. 52: Heliodiscus sol (Ehrenberg) [b]. 53: Hexacromyum hexactis (Stohr) [b]. 54:
Hexalonchetta sp. A [b]. 55: Lithocampe subligata Stohr Group [a]. 56: Lithoepra renzae Sanfilippo et Riedel [b]. 57:
Lithomelissa cf. cladoscenia (Petrushevskaya in Petrushevskaya and Kozlova) [a]. 58: Lithomelissa gelasinus O'Connor
[a]. 59: Middourium polyacanthum (Campbell et Clark) [b]. 60: Ommatogramma cf. spatulaeforme (Clark et Campbell)
[b]. 61: Pentalospyris felis (Haeckel) [a]. 62: Petalospyris tricornis (Haeckel) [b]. 63: Phacolarnacium sp. A [b]. 64a &
64b: Phorticium aff. clevei (Jorgensen) [a]. 65: Plannapus microcephalus (Haeckel) [b]. 66a & 66b: Qiuripylolena
spongiosa (Dreyer) [a]. 67: Siphocampe annulosa Haeckel [a]. 68: Siphocampe cf. plicata (Kozlova et Petrushevskaya)
[a]. 69: Siphocampe hyperborea (Bailey) [a]. 70: Siphocampe lineata (Ehrenberg) [b]. 71: Siphocampe modeloensis
(Campbell et Clark) [b]. 72: Siphocampe nodosaria (Haeckel) [b]. 73: Siphocampe sp. A [b]. 74: Siphostichartus corona
(Haeckel) [b]. 75: Siphostichartus praecorona Nigrini [b]. 76: Siphostichartus spirocyrtis (Petrushevskaya in
Petrushevskaya and Kozlova) [b].
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Fig. 2-3 77: Spongasteriscus sp. A [Sample a]. 78: Spongocyclia ellipticus (Dreyer) [a]. 79: Spongocyclia sp. A [a]. 80:

Spongodiscus resurgens Ehrenberg [a]. 81: Spongopyle? sp. A [Sample b]. 82: Spongopylidium aemiliana (Lucchese)
[a]. 83: Spongopylidium aff. ellipticum (Chen MH et Tan ZY) [b]. 84: Spongopylidium ovatum (Dreyer) [b]. 85:
Stichocorys aff. johnsoni Caulet [b]. 86: Stichocorys armata (Haeckel) [a]. 87: Stichocorys brevicornis (Principi) [a]. 88:
Stichocorys delmontensis (Campbell et Clark) [b]. 89: Stichocorys incrassata (Stohr) [b]. 90: Stichocorys italica
(Principi) [b]. 91: Stichocorys peregrina (Riedel) [a]. 92: Stichocorys sp. A [b]. 93: Stichocorys wolffii Haeckel [a]. 94:
Stichophatna cuspidata (Bailey) [b]. 95: Stylatractona neptunus (Haeckel) [a]. 96: Stylodictya aculata Jorgensen [b]. 97:
Stylodictya tenuispina Jorgensen [a]. 98: Stylosphaera cf. floridus (Renaudie et Lazarus) [a]. 99: Stylosphaera timmsi
(Campbell et Clark) [b]. 100: Theocamptra cf. marylandica (Martin) [b]. 101: Theocamptra ovata (Haeckel) [a]. 102:
Tholomura aff. pilura (Zhang LL et Suzuki N) [b]. 103: Tholospira aff. laevigata (Lucchese) [b]. 104: Tholospira
labyrinthusa Lazarus, Faust et Popova-Goll [b]. 105: Tholospira multipora (Lucchese) [a]. 106: Tholospira osculatus
(Haeckel) [a]. 107: Tholospira spiralis (Dreyer) [a]. 108: Tholospira variabilis (Dreyer) [b]. 109: Tricolocapsa cf.
bergontiana (Carnevale) [b]. 110: Tricolocapsa cristata (Carnevale) [a]. 111: Tympanomma cf. anthopphora (Haeckel)
[b]. 112: Tympanomma sp. A [a]. 113: Tympanomma sp. B [b].
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