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Evaporation minus precipitation from fully coupled Eocene simulations 
 
As described elsewhere1,2 we have performed long equilibrated fully coupled Eocene 
simulations. Here we show zonally and annually averaged evaporation minus 
precipitation results averaged over 50 years at the end of an equilibrated Eocene 
simulation carried out with 560 ppm CO2 (Fig. S1). There is net precipitation at high 
latitudes in the Eocene (as today), which does not prove to be sensitive to variations in 
boundary conditions. Hence, a geographically isolated Arctic Ocean will ultimately 
become fresh. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S-1.  
Eocene simulation of latitudinal distribution of evaporation minus precipitation. 



Records of abundant Azolla remains in the sub Arctic and Nordic seas  
 
Surprisingly, the basal middle Eocene “Azolla pulses” have only barely made it into 
the published literature; only a few scientific ocean drilling and/or outcrop studies 
mention them at all (e.g., refs. 3-5). The phase was however picked up in hundreds of 
commercial oil and gas exploration wells through confidential palynological and 
micropaleontological studies around the sub-Arctic and Nordic seas. Usually dealing 
with ditch cuttings, notably the termination of the event was and is used for well 
correlations, and is actually mentioned in various informal zonal schemes of the 
regions involved (e.g., refs. 6,7). Detailed, independent age calibration is 
unfortunately invariably lacking in the early scientific and commercial studies, but the 
phase is universally bracketed by the same set of bioevents throughout the region 
(e.g., the last abundant occurrences of the marine dinoflagellate cysts Eatonicysta 
ursulae and Charlesdowniea columna) indicating that they are synchronous. Only 
very recently, the termination of the Azolla phase has been calibrated against mid 
magnetochron C21r (~48.3 Ma) at three sites from the Greenland and Norwegian 
seas5 (Fig. 2). 
 
We compiled notably industrial palynological information through numerous, mainly 
informal channels as most information is still confidential to oil and gas exploration 
companies. We have combined such reports with our (HB, JPB) own work as far as 
confidentiality allows and results are summarized in Fig. S-3 and Table S-1. 
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R e g io n  n u m b e r  (F ig .  S -3) R e p r e s e n ta tiv e  we lls

R e g io n s  1-2 La ngle y E -29 
Ma c Ke nzie  De lta  & B e a ufort B a s in Ma llik A-06

Nukta k C -22
R e inde e r D-27 
T a glu G -33 
T ita lik K-26 
Upluk M-38 

R e g io n  3 Abe l S ta te  1
North s lope  Ala s ka Aurora  1

B e e c he y P oint 1
B e lc he r 1
Duc k Is la nd Unit 1
E a s t Mikke ls e n B a y 1  
F oggy Is la nd B a y S ta te  1
Mikke ls e n B a y 13-9-19
P oint T homps on Unit 1
P oint T homps on Unit 2
P rudhoe  B a y 1
W e s t Mikke ls e n B a y 1

R e g io n  4 c onfide ntia l
S ibe ria n S he lf

R e g io n  5 c onfide ntia l Nors k Hydro,  S ta toil
B a re nts z  S e a

R e g io n  6 c onfide ntia l
Norwe gia n - G re e nla nd s e a O DP  913B

DS DP  338
O DP  642

R e g io n  7 206/1-1A
F a e roe -S he tla nd B a s in 206/2-1

206/3-1
206/5-1
208/17-1
208/19-1
209/3-1
209/4-1
209/6-1
209/9-1
214/27-2
214/30-1

R e g io n s  8-9 9/17-2
North S e a  B a s in 15/30-1

16/16a -3
16/17-3
16/26-2
16/26-5
16/29-4
16/3-1
16/7-2
16/7a -14
21/12-1
21/17-2
21/17-3
21/18-1
21/18-5
9/17-2
Da nis h outc rops

R e g io n  10
G ra nd B a nks ,  S c otia n S he lf

c onfide ntia l

R e g io n  11
La bra dor,  Hope da le  B a s in

B ja rni O -82
S norri j-90
North Le if I-05

R e g io n  12 c onfide ntia l
Atla ntic ,  R oc ka ll B a nk

R e g io n  13
La bra dor,  S outh S a gle k B a s in

Ka rls e fni A-16

R e g io n  14 c onfide ntia l
La bra dor,  North S a gle k B a s in

R e g io n  15 c onfide ntia l
B a ffin S e a ,  S is imut B a s in

R e g io n  16 c onfide ntia l
B a ffin S e a ,  Nuus s ua q B a s in

T able S -1
Wells  with earliest middle 
E ocene Azolla abundances  in 
the various  regions  of the nordic 
seas  numbered in F ig. S -3.




