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Immediate Goal
4 )

Use nannofossil data to find the proxies that better
approximate first water mixing between the Atlantic, Tethyan,

and Pacific geographic domains.
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Mediate Goal
4 )

Build the most comprehensive database of nannofossil
(secondary) data possible, to fulfil the immediate goal but also

to reuse in future studies.
\_ ),

ST,
'/v < U

. - chrono
nowscora IERA - JEUONO s Nophwestern  usi




Objective Boundaries Database Results Conclusions

JERA (chrono S U
(.) nowtscora  JERA - S50 ys Mg i
Energy Research :

nnnnn




180 150 120 90 60 30 o 30 60 90 120 150 180

I [Ks T

U{” ,-\\"' 41/\& i | R

AN 177577
NS A

180150 120 90 60 30 0 30 60 90 120 1S5S0 180

Latitude: 90°N to 20°S
Longitude: All, excluding 80°E to 150°E

. y chrono
nowscora TERA - JEURTR s Nogmegern st
Energy Research Lk

B!




N 039

N 1005
- 1130

~125.0

~1204
~-1329

~1388

~ 1450
1450108

152.1 0.9
157.3 1.0

1635210
N 1661212
N 168313
N 1703214

N 1741210

Q
w
N
o
—
=
=2

182.7 0.7
Pt Pliensbachian

e 1908210
Sinemurian

. N 1993203
Hettangian 1\ 2013202

~ 2085

N - 235

ini -
Middle - 242

Norian to Turonian

(~228 Ma - 89,8 Ma)

Initial influence from SOUTH (? relevance)
APTIAN TO ALBIAN (125.0 — 100.5 MA)

VN

Initial PACIFIC influence estimation
AALENIAN TO BAJOCIAN (174.1 -168.3 MA)

—

Initial TETHYS influence estimation
RHAETIAN TO HETTANGIAN (208.5 — 199.3 MaA)

U

NOVA’S!}C 95‘ oo }‘\S urveys No{ltzh\zfsstfrn usm

Enel




Objective Boundaries Database Results Conclusions

JERA [chrono S U
(.) nowtscora  JERA - S50 ys Mg i
Energy Research :

nnnnn




Offshore

Area of interest

DSDP/ODP/IODP

Database Construction

All DSDP/ODP/IODP data
considered. 86 holes
were identified as
relevant.

Main source(s):
IODP reports

Main source(s):

Survey determination

Statistical Analysis of Data

from Previous Projects

Sources survey based

on 2874 nannofossil

analysis: 326 priority
journal titles.
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Area of interest —

Offshore Onshore

Main source(s): Main source(s):
IODP reports Survey determination

DSDP/ODP/IODP Statistical Analysis of Data

Database Construction from Previous Projects

+

+ Industry data collection: ~550 wells were searched for relevant data
+ Data provided by OERA/ Nova Scotia Government

+ Web scraped data in the public domain (with permission)

+ Review of national/ local sources
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+ Snowball research

feedback loop

Integration from Review of the Review of local/ Snowball
Identified 326 identified national research based
Databases sources sources on refs/ authors

feedback loop
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FINAL DATABASE STATISTICS

# Ielandia Suicia #
: Russia - ;
L
= w Mangﬂlb; M
b o
’ ffqui't".l-’u o i
g I
I Y’ Talsnds
f o 1’ Venezuela
i Sl e e s i s e e b
.”I Boliviz :»I
! i Madanascar Oceano !
1178 416 1120 207 21 86 67 254
Location/ Stage Single Locations Species/ Variants Genus Ages Zones Titles Documents
h @& U
3 J chrono
novcssors TERA - SRRy s Norimesern it




Objective Boundaries Database Results Conclusions

Tethys
Pacific

y chrono
<.> owscorn FERA - SRRy s opgvesem vam
Energy Research

OIS EADE

uuuuu



Norian to Pliensbachian (~228.5 to 182.5 Ma)
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225 Ma - Early Norian
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210 Ma - Late Norian
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200 Ma — Hettangian
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190 Ma - Early Pliensbachian
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s Nova
Scotia Basins

Paleo-Atlanticrealm

North Paleo-Atlantic

Norian to Pliensbachian
(~228.5 to 182.5 Ma)

1 single locations

1 locations/ Stages

12 species

Location: Nova Scotia (Isolated
Ecological Association)

pre— Tethyan realm

Norian to Pliensbachian
(~228.5 to 182.5 Ma)

43 single locations
64 locations/ Stages

124 species
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Polypodorhabdus escaligii

Watznaueria barnasiae - W 2 L

Zeugrhabdotus erectus 6]

Faunas from the most relevant locations were compared.

FAD of an isolated species from one realm in the other (across the
boundary under study) marks the first evidence of water mixing.
The said species is compared to others in similar circumstances to

choose best suggested proxies.
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1. Zeugrhabdotus erectus

v Common in assemblages
v’ Rapid dissemination
v Easily identifiable

First Tethys appearance is the best proxy for Paleo-North Atlantic
and Tethys water mixture since we found no information of wider

distribution.

g

Nannotax: Pliensbachian (base 182.70-190.82 Ma) to Late
Maastrichtian (66.04-69.91 Ma)
Our Study: FAD: Norian
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2. Watznaueria barnasiae

v Common in assemblages
v’ Rapid dissemination
v Easily identifiable

First Tethys appearance is second best for Paleo-North Atlantic and
Tethys water mixture since its restriction to the Nova Scotia basin is

doubtful.

.

Nannotax: Bathonian (base of NJT11 — 168.2 Ma) to Danian
(NP1 - 66.0 Ma)
Our Study: FAD: Norian
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Sinemurian to Toarcian (~199.5 to 174.0 Ma)
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190 Ma - Early Pliensbachian
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185 Ma — Late Pliensbachian
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Pacific realm

Sinemurian to Toarcian

‘ Nova
Scotia Basins

Paleo-Atlantic realm

(~¥199.5 to 174.0 Ma)

4 single locations
5 locations/ Stages

18 species

Location: Queen Charlotte
Islands

—» North Paleo-Atlantic

Sinemurian to Toarcian
(~199.5 to 174.0 Ma)

76 single locations
133 locations/ Stages
289 species
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|narotetas fenticutoris

n=for the reference period

Faunas from the most relevant locations were compared.

FAD of an isolated species from one realm in the other (across the
boundary under study) marks the first evidence of water mixing.
The said species is compared to others in similar circumstances to

choose best suggested proxies.
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1. Crepidolithus crassus

v Common in assemblages
v’ Rapid dissemination
v Easily identifiable

First Pacific appearance is one of the two best proxies for Paleo-
North Atlantic/Tethys and Pacific water mixture.

g

Nannotax: Sinemurian (base of NJ3 — 193,6 Ma) to Tithonian
(NJ17b - 148.35-149.09Ma)
Our Study: FAD: Hettangian
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1. Tubirhabdus patulus

v Common in assemblages
v’ Rapid dissemination
v Easily identifiable

First Pacific appearance is one of the two best proxies for Paleo-
North Atlantic/Tethys and Pacific water mixture.

g

Nannotax: Sinemurian (base of NJ3 — 193,6 Ma) to Tithonian
(NJ17a - 149.09-151.50Ma)
Our Study: FAD: Hettangian
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Because of the lack of Pacific data:

Q It is not clear whether floras mostly expanded eastwards or westwards.

It is not clear if the first mixing occurred before Late Sinemurian/ Early
Pliensbachian.

The reference association cannot be evaluated in terms of representativeness

or degree of isolation.

Candidate species to a proxy cannot be chronologically compared.
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Tethys

15 . (1) FAD of Zeugrhabdotus erectus in the
s ~201 Ma Tethyan realm marks first mixing of
Paleo-North Atlantic and Tethyan waters.

~ Best approximation of first mixing of Paleo-
North Atlantic and Tethyan waters.

In line with expected.
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Tethys

~201 Ma

Overall Quality of Conclusions (+)

The Tehyan realm is well-
documented and is referenced
against a clearly isolated nannoflora.

The species ranges are not in line
with consensus (Nannotax). This

might be explained by the use of
private, non-published data.
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Pacific

FAD of the Crepidolithus crassus association

|

I

|

l in the Pacific realm marks first mixing of
- Paleo-North Atlantic and Pacific waters.

|

|

|

|

|

NJTih|

Best approximation of first mixing of Paleo-
| North Atlantic and Pacific waters.

1 ~190 Ma
2 Much sooner than expected (~12-20

Ma sooner).

Basin core [gunaraized)
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Basin coro [quranized)

~190 Ma

Overall Quality of Conclusions (-)

Surrounding associations are missing,
so the reference association is lacking
context. Also, it can’t be precisely
circumscribed in time.

The species ranges are not in line
with consensus (Nannotax). But the
difference is minimal.
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Data Quality and Validation Procedures
Data was overall consistent and easily validated through cross-checks,

photographic plate analysis and local comparisons. 96% of collected data
needed no correction or exclusion.

Pacific Data

9 First water mixing in each interface proved too early to be compatible with the
oldest oceanic crust. So, the Pacific interface is difficult to interpret.

Calcareous Nannofossils Use

9 Very limited data in the Triassic and limited in the Early Jurassic. Recent group
with scarce distribution, diversity and quantity. The analysis is only tentative.
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