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	Leg/ Field trip
	Site/
Hole
	Core/
Type/ Section
	Interval (cm)
	Depth (mbsf)
	C&K (1995) Age (Ma)
	Reference

	105
	647A
	35R-2
	24–27
	329.04
	34.35
	Firth et al. (2013)

	105
	647A
	36R-1
	19–22
	339.45
	34.40
	Firth et al. (2013)

	122
	763B
	2X-5
	120–122
	198.46
	34.00
	Wade, unpublished

	122
	763B
	3X-5
	145–147
	208.25
	34.10
	Wade, unpublished

	122
	763B
	4X-3
	46–48
	217.46
	35.00
	Wade, unpublished

	122
	763B
	5X-2
	55–57
	222.3
	37.50
	Wade, unpublished

	122
	763B
	6X-5
	42–44
	234.74
	42.30
	Wade, unpublished

	122
	763B
	6X-6
	53–55
	236.49
	42.80
	Wade, unpublished

	143
	865C
	3H-5
	110–112
	19.91
	34.80
	Coxall (2000)

	143
	865C
	3H-6
	46–48
	20.77
	35.20
	Coxall (2000)

	143
	865C
	4H-2
	110–112
	24.91
	37.53
	Coxall (2000)

	143
	865C
	4Hf6
	63–65
	30.44
	39.70
	Coxall (2000)

	143
	865C
	5H-6
	70–72
	40.01
	41.40
	Coxall (2000)

	143
	865C
	7H-3
	110–112
	54.91
	44.10
	Coxall (2000)

	143
	865C
	8H-3
	70–72
	64.01
	44.30
	Coxall (2000)

	171B
	1052B
	10H-6
	13–16
	79.75
	37.55
	Wade (2004)

	171B
	1052B
	12H-5
	3–6
	97.05
	38.11
	Wade (2004)

	208
	1263B
	7H-5
	138–140
	103.00
	38.10
	Wade, unpublished

	208
	1263B
	8H-5
	139–141
	112.50
	39.20
	Wade, unpublished

	208
	1263B
	9H-5
	139–141
	122.00
	41.50
	Wade, unpublished

	Shubuta Formation
	BW10
	M1-2
	---
	---
	33.80
	Wade, unpublished



Supplemental Table S1. Age references for studied sites. ‘C&K (1995)’ stands for Cande & Kent (1995). ‘mbsf’ stands for meter below sea floor. The symbol ‘---' means that the core interval and depth are not recorded for the brass river sample. 




	Figure
	Genus/Species
	Planktonic Foraminiferal Zone according to W. et al. (2011)
	Site/
Hole
	Core/
Type/ Section
	Preser-vation
	Evidence of spine holes
	Pustules

	6
	D. galavisi
	E13
	1052B
	12H-5
	Fair
	Yes
	No

	
	D. galavisi
	E13
	865C
	4H-6
	Fair
	Yes
	No

	7
	D. galavisi
	E16
	763B
	2X-5
	Fair
	Yes
	No

	
	D. galavisi
	E15
	763B
	4X-3
	Fair
	Yes
	No

	8
	D. galavisi
	E15
	763B
	4X-3
	Fair
	Yes
	No

	
	D. galavisi
	E14
	763B
	5X-2
	Good
	No
	No

	9
	D. galavisi
	E13
	1263B
	7H-5
	Poor
	Yes
	Yes

	
	D. galavisi
	E11
	763B
	6X-5
	Poor
	No
	No

	10
	D. pseudovenezuelana
	E14
	1052B
	10H-6
	Fair
	Yes
	Yes

	
	D. pseudovenezuelana
	E14
	1052B
	10H-6
	Fair
	No
	Yes

	11
	D. pseudovenezuelana
	E13
	1263B
	8H-5
	Fair
	Yes
	Yes

	
	D. pseudovenezuelana
	E15
	865C
	3H-5
	Fair
	Yes
	Yes

	12
	D. pseudovenezuelana
	E15
	865C
	3H-6
	Fair
	Yes
	Yes

	
	D. pseudovenezuelana
	E15
	865C
	3H-6
	Fair
	No
	Yes

	13
	D. pseudovenezuelana
	E9
	865C
	7H-3
	Good
	Yes
	Yes

	
	D. pseudovenezuelana
	E14
	763B
	5X-2
	Good
	Yes
	Yes

	14
	Subbotina yeguaensis
	E11
	763B
	6X-5
	Fair
	Yes
	No

	
	Subbotina yeguaensis
	E11
	763B
	6X-5
	Fair
	Yes
	No

	15
	Subbotina cf. S. yeguaensis
	E13
	1263B
	8H-5
	Poor
	No
	Yes

	
	Subbotina cf. S. yeguaensis
	E15
	865C
	3H-6
	Fair
	Yes
	Yes

	16
	Subbotina cf. S. yeguaensis
	E13
	865C
	4H-6
	Fair
	Yes
	Yes

	
	Subbotina cf. S. eocaena
	E10
	763B
	6X-6
	Fair
	Yes
	No

	17
	Subbotina sp. 1
	E9
	865C
	7H-3
	Fair
	Yes
	Yes

	
	Subbotina sp. 1
	E9
	865C
	7H-3
	Fair
	Yes
	Yes

	18
	?Subbotina or ?Dento
	E9
	865C
	7H-3
	Fair
	Yes
	Yes

	19
	‘D.’ eotripartita
	E16
	BW10
	M1-2
	Fair
	No
	No

	
	‘D.’ eotripartita
	E15
	865C
	3H-5
	Poor
	No
	No

	20
	‘D.’ eotripartita
	E14
	865C
	4H-2
	Fair
	No
	No

	
	‘D.’ eotripartita
	E14
	865C
	4H-2
	Fair
	No
	No

	21
	‘D.’ eotripartita
	E13
	865C
	4H-6
	Fair
	No
	No

	
	‘D.’ eotripartita
	E9
	865C
	7H-3
	Fair
	No
	No

	22
	‘D.’ eotripartita
	E9
	865C
	7H-3
	Fair
	No
	No

	
	Acarinina mcgowrani
	E9
	865C
	8H-3
	Fair
	No
	Yes

	23
	Acarinina cf. A. triplex
	E9
	865C
	8H-3
	Fair
	No
	Yes

	
	Acarinina cf. A. primitiva
	E10
	763B
	6X-6
	Poor
	No
	Yes



Supplemental Table S2. Taxonomic name, pustulose and spinose characters of selected specimens of Dentoglobigerina and morphological intermediates for each sites of the Eocene interval. ‘W. et al. (2011)’ stands for Wade et al. (2011) and ‘Dento’ for Dentoglobigerina.

	SM Figure
	Genus/Species
	Planktonic Foraminiferal Zone according to W. et al. (2011)
	Site/
Hole
	Core/
Type/
Section
	Preser-vation
	Evidence of spine holes
	Pustules

	1
	D. venezuelana
	E16
	763B
	3X-5
	Poor
	No
	No

	
	S. corpulenta
	E13
	1263B
	7H-5
	Fair
	Yes
	No

	2
	S. crociapertura
	E11
	1263B
	9H-5
	Fair
	No
	Yes

	
	S. crociapertura
	E11
	865C
	5H-6
	Poor
	Yes
	No

	3
	S. eocaena
	E15
	647A
	35R-2
	Fair
	Yes
	No

	
	S. eocaena
	E15
	647A
	35R-2
	Good
	No
	No

	4
	S. eocaena
	E15
	647A
	36R-1
	Good
	No
	Yes

	
	S. eocaena
	E15
	865C
	3H-5
	Poor
	Yes
	No

	5
	S. gortanii
	E13
	1052B
	12H-5
	Fair
	No
	No

	
	S. gortanii
	E11
	1263B
	9H-5
	Fair
	Yes
	Yes

	6
	S. projecta
	E16
	763B
	2X-5
	Fair
	Yes
	No

	
	S. projecta
	E16
	763B
	3X-5
	Fair
	Yes
	No



Supplemental Table S3. Taxonomic name, pustulose and spinose characters of recognized Subbotina and Dentoglobigerina specimens for each site of the Eocene interval. ‘W. et al. (2011)’ stands for Wade et al. (2011) and ‘SM’ for Supplemental material.

	Site/Hole
	Core/Type/Section
	Interval (cm)
	Picking size

	647A
	35R-2
	24–27
	>250 µm

	647A
	36R-2
	19–22
	>250 µm

	763B
	2X-5
	120–122
	>250 µm

	763B
	3X-5
	145–147
	>355 µm

	763B
	4X-3
	46–48
	>250 µm

	763B
	5X-2
	55–57
	>355 µm

	763B
	6X-5
	42–44
	>250 µm

	763B
	6X-6
	53–55
	>355 µm

	865C
	3H-5
	110–112
	>250 µm

	865C
	3H-6
	46–48
	>355 µm

	865C
	4H-2
	110–112
	>250 µm

	865C
	4H-6
	63–65
	>250 µm

	865C
	5H-6
	70–72
	>355 µm

	865C
	7H-3
	110–112
	>355 µm

	865C
	8H-3
	70–72
	>355 µm

	1052B
	10H-6
	13–16
	>355 µm

	1052B
	12H-5
	3–6
	>355 µm

	1263B
	7H-5
	138–140
	>250 µm

	1263B
	8H-5
	139–141
	>250 µm

	1263B
	9H-5
	139–141
	>250 µm

	BW10
	M1-2
	
	>355 µm



[bookmark: _GoBack]Supplemental Table S4. Picking size of selected specimens obtained for each sample of the Eocene and Miocene intervals.

Figure captions
Figure S1. Dentoglobigerina venezuelana NHMUK PM PF 75130, A–G, ODP Sample 763B-3X-5W, 145–147 cm, upper Eocene, Zone E15, central Exmouth Plateau off the coast of north Western Australia: z-stacking images of A, umbilical view, B, edge view, C, spiral view; SEM images of D, umbilical view, E, edge view not obtained, F, spiral view; wall texture SEM image of G, umbilical view. No evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up image). 
Subbotina corpulenta NHMUK PM PF 75131, H–N, ODP Sample 1263B-7H-5W, 138–140 cm, middle Eocene, Zone E13, below the crest of a North-South-trending segment of Walvis Ridge off the coast of Africa in the Eastern Atlantic Ocean: z-stacker images of H, umbilical view, I, edge view, J, spiral view; SEM images of K, umbilical view, L, edge view, M, spiral view; wall texture SEM image of N, umbilical view. Evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up image).
Figure S2. Subbotina crociapertura NHMUK PM PF 75132, A–F, ODP Sample 1263B-9H-5W, 139–141 cm, middle Eocene, Zone E11, below the crest of a North-South-trending segment of Walvis Ridge off the coast of Africa in the Eastern Atlantic Ocean: z-stacker images of A, umbilical view, B, edge view, C, spiral view; SEM images of D, umbilical view, edge view not obtained, E, spiral view; wall texture SEM image of F, umbilical view. No evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up image). Subbotina crociapertura NHMUK PM PF 75133, G–O, ODP Sample 865C-5H-6, 70–72 cm, middle Eocene, Zone E11, Allison Guyot, Mid-Pacific Mountains in the Western Pacific Ocean: z-stacker images of G, umbilical view, H, edge view, I, spiral view; SEM images of J, umbilical view, K, edge view, L, spiral view; Wall texture SEM images of M, umbilical view, N, edge view, O, spiral view. Evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images).
Figure S3. Subbotina eocaena NHMUK PM PF 75134, A–H, ODP 647A-35R-2, 24–27 cm, upper Eocene, Zone E15, south of Greenland in the deep-water masses of the southern Labrador Sea: z-stacker images of A, umbilical view, B, edge view, C, spiral view; SEM images of D, umbilical view, E, edge view not obtained, F, spiral view; wall texture SEM images of G, edge view, H, spiral view. Evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images). Subbotina eocaena NHMUK PM PF 75135, I–P, ODP 647A-35R-2, 24–27 cm, upper Eocene, Zone E15, south of Greenland in the deep-water masses of the southern Labrador Sea: z-stacker images of I, umbilical view, J, edge view, K, spiral view; SEM images of L, umbilical view, M, edge view not obtained, N, spiral view; Wall texture SEM images of O, umbilical view, P, spiral view. No evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images).
Figure S4. Subbotina eocaena NHMUK PM PF 75136, A–J, ODP 647A-36R-1, 19–22 cm, upper Eocene, Zone E15, south of Greenland in the deep-water masses of the southern Labrador Sea: z-stacker images of A, umbilical view, B, edge view, C, spiral view; SEM images of D, umbilical view, E, edge view not obtained, F, spiral view; wall texture SEM images of G, umbilical view, H, edge view, I, spiral view, J, spiral view. No evidence of spine hole. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images). Subbotina eocaena NHMUK PM PF 75137, K–R, ODP Sample 865C-3H-5, 110–112 cm, upper Eocene, Zone E15, Allison Guyot, Mid-Pacific Mountains in the Western Pacific Ocean: z-stacker images of K, umbilical view, L, edge view, M, spiral view; SEM images of N, umbilical view, O, edge view, P, spiral view; Wall texture SEM image of Q, umbilical view, R, spiral view. Evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images).
Figure S5. Subbotina gortanii NHMUK PM PF 75138, A–H, ODP Sample 1052B-12H-5, 3–6 cm, middle Eocene, Zone E13, Blake Nose in the Western North Atlantic Ocean: z-stacker images of A, umbilical view, B, edge view, C, spiral view; SEM images of D, umbilical view, E, edge view, F, spiral view; Wall texture SEM images of G, umbilical view, H, spiral view. No evidence of spine hole. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images). Subbotina gortanii NHMUK PM PF 75139, I–Q, ODP Sample 1263B-9H-5W, 139–141 cm, middle Eocene, Zone E11, below the crest of a North-South-trending segment of Walvis Ridge off the coast of Africa in the Eastern Atlantic Ocean: z-stacker images of I, umbilical view, J, edge view, K, spiral view; SEM images of L, umbilical view, M, edge view not obtained, N, spiral view; wall texture SEM images of O, umbilical view, P, umbilical view, Q, spiral view. Evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images).
Figure S6. Subbotina projecta NHMUK PM PF 75140, A–H, ODP Sample 763B-2X-5W, 120–122 cm, upper Eocene, Zone E15, central Exmouth Plateau off the coast of north Western Australia: z-stacker images of A, umbilical view, B, edge view, C, spiral view; SEM images of D, umbilical view, E, edge view not obtained, F, spiral view; Wall texture SEM images of G, umbilical view, H, spiral view. Evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images). Subbotina projecta NHMUK PM PF 75141, I–P, ODP Sample 763B-3X-5W, 145–147 cm, upper Eocene, Zone E15, central Exmouth Plateau off the coast of north Western Australia: z-stacker images of I, umbilical view, J, edge view, K, spiral view; SEM images of L, umbilical view, M, edge view not obtained, N, spiral view; Wall texture SEM images of O, edge view, P, spiral view. Evidence of spine holes. Scale bars = 100 μm (whole specimens) and 10 μm (close-up images).





