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Abstract: 400 words or less)

Prior to 2004, geological sampling in the Arctic Ocean was mainly restriot@ear-surfac
Quaternary sediments. Thus, the long-term Pre-Quaternary geological histoty peaty
known. With the successful completion of the Arctic Coring Expedition - ACEX R(
Expedition 302) in 2004, a new era in Arctic research has begun. Employing a
multi-vessel approach, the first Mission Specific Platform (MSP) expadaf IODP has
proven that drilling in permanently ice-covered regions is possible. During ACEX, 42651
of Quaternary, Neogene, Paleogene and Campanian sediment on Lomonosov Rid
penetrated, providing new unique insights into the Cenozoic Arctic paleoceoceanograt
climatic history.While highly successful, the ACEX record also has three important liomsa
The ACEX sequence possibly contains a large highanning the time interval fronate
Eocene to middle Miocene (based on the original biostratigraphic age modelinteraal of
strongly reduced sedimentation rates (new Os-Re-isotope-based age model).aTtigicsl
time interval, as it spans the time when prominent changes in glomalteliook place durin

the transition from the early Cenozoic Greenhouse world to the late Cenozmadeeworld




Furthermore, generally poor recovery during ACEX prevented detailed and cont
reconstruction of Cenozoic climate history. Finally, a brgiesolution reconstruction of Arct
rapid climate change during Neogene to Pleistocene times, could not bedrdadhg ACEX
in 2004. We believe, this justifies a return to the Lomonosov Ridge for a sec8Rd- M/pe
drilling campaign within IODP to fill these major gaps in our knowledge onidA@tean
paleoenvironmental history through Cenozoic times and its relationship to the diatete
history.

Overall goal of the proposed drilling campaignthe recovery of a complete stratigrap
sedimentary record on the southern Lomonosov Ridge to meet our highest

paleoceanographic objective, the continuous long-term Cenozoic climate histbe aégntra
Arctic Ocean. Furthermore, sedimentation rates two to four times highethibsa of ACEX
permit higler-resolution studies of Arctic climate change. demonstrated in the proposal, t
goal can be achieved by careful site selection, appropriate drilling technofayapalying
multi-proxy approaches to paleoceanographic, paleoclimatic, and age-model reconstr
We propose one primary drill site with three APC/XCB/RCB holes to recover muggpteons
of the sediment sequence to ensure complete recovery for construction of a composite §

ACEX2 objectives are key elements in the IONBw Science PlanTheme 1Climate and
Ocean Changeespecially Challenges 1 and 2.

Scientific Objectives:Z50 words or legs



A complete stratigraphic sedimentary sequence representing the continuous Cehoztes
history of the central Arctic Ocean will be studied to answer the following key questions:

- Did the Arctic Ocean climate follow the global climate evolution miyrits course fron
early Cenozoic Greenhouse to late Cenozoic Icehouse conditions?

- Are the Early Eocene Climate Optimum (poor recovery in the ACEX record) an
Oligocene and Mid-Miocene warmings also reflected in Arctic Ocean records?

- Did extensive glaciations (e.g., the OI-1 and Mi-1 glaciations) develop synchronol
both the Northern and Southern Hemispheres?

- What is the timing of repeated major (Plio-)Pleistocene Arctic @fiatis as postulate
from sediment echosounding and multi-channel seimic reflection profiling?

- What was the variability of sea-ice in terms of frequency, extent and magnitude?

- When and how did the change from a warm, freskterinfluenced, biosilica-rich an
poorly ventilated Eocene ocean to a cold, fossil-poor, and oxygenated Neogeng
occur?

- How critical is the exchange of water masses between the Aicgan and the Atlanti
and Pacific for the long-term climate evolution as well as rapid climate change?

- What is the history of Siberian river discharge and how critical & isfaice formation,
water mass circulation and climate change?

- How did the Arctic Ocean evolve during the Pliocene warm period and succ
cooling? How do the ACEX2 record correlate with the terrestrial record froiBiliieeian
Lake EIOgygytgyn?

- What is the cause of the major hiatus recovered in the ACEX recordZi®ésatus in
fact exist?

Please describe below any rstandard measurements technology needed to achiepeoih@sed scientific objectives.
The sites are located in the seasonally ice-covered central ArmtianQsouthern Lomonos(
Ridge), and will need mission specific vessels to perform the drillingem#ack ice (marging
ice zone). A well organizecte-management strategy and support by an icebreaker (e.g
Polarsterr) are needed.




Proposed Sites:

Site Name

Position

Water
Depth
(m)

Penetration (m)

Sed

Bsm

Total

Brief Site-specific Objectives

LR-01A
(Primary Site)

LR-02A
(Alternate site
for LR-01A)

LORI-16A
(Alternate site
for LR-01A)

LORI-5B
(Alternate site
for LR-01A)

80i57.010N
142i58.30E

80i57.90N
142;28.30E

80; 46.60N
142 46.90E

83j 48.030N
146j 28.50E

1405

1450

1752

1334

1225

1300

1850

1250

1225

1300

1850

1250

Recovery of a complete
stratigraphicsedimentary
record on the southern
Lomonosov Ridge to meet oun
highestpriority
paleoceanographic objective,
the continous longerm
Cenozoicclimate history of the
centralArctic Ocean (Primary
Site)

Recovery of a complete
stratigraphicsedimentary
record on the southern
Lomonosov Ridge to meet ourn
highestpriority
paleoceanographic objective,
the continous longerm
Cenozoicclimate history of the
centralArctic Ocean (Alternate
Site)

Recovery of &omplete
stratigraphicsedimentary
record on the southern
Lomonosov Ridge to meet ourn
highestpriority
paleoceanographic objective,
the continous longerm
Cenozoicclimate history of the
centralArctic Ocean (Alternate
Site)

Recovery of a complete
straigraphicsedimentary
record on the southern
Lomonosov Ridge to meet ourn
highestpriority
paleoceanographic objective,
the continous longerm
Cenozoicclimate history of the
centralArctic Ocean (Alternate
Site)




LR-03A
(Alternate site
for LR-01A)

81.1825jN
142.0918jE

1013

1180

1180

Washing through the upper
sedimentary sequences on the
southern Lomonosov Ridge to
recover the HighAmplitude
Reflector Sequence (HARS), &
well as Oligocene and Eocene
sediments to research the ear
Cenozoic climatand
oceanographic history of the
central Arctic Ocean (Alternat
Site)

LR-04A
(Alternate site
for LR-01A)

81.2592iN
141.2563j E

776

1020

1020

Recovery of a complete
stratigraphic sedimentary
record on the southern
Lomonosov Ridge to meet ourn
highestpriority
paleoceanographic objective,
the continous longerm
Cenozoic climate history of the
central Arctic Ocean, and to
recover the HARS in a shallow
depth




LR-05A 81.3365;N 906 | 1150 1150 | Recovery ofa complete

(Alternate site Neogene stratigraphic

for LR-01A) 141.3740jE sedimentary record on the
southern Lomonosov Ridge to
study the Neogene climate an
oceanographic history of the
central Arctic Ocean

LR-06A 81.4568;N 779 | 970 970 Washingthrough the upper

(Alternate site sedimentary sequences on the

for LR-01A) 140.7299;E Lomonosov Ridge to recover

the HighAmplitude Reflector
Sequence (HARS), as well as
Oligocene and Eocene
sediments to research the ear
Cenozoic climate and
oceanographic history of the
central Arctic Ocean




LR-07A 81.6851;N 764 | 740 740 Waghing through the upper

(Alternate site sedimentary sequences on the

for LR-01A) 142.3074iE Lomonosov Ridge only to
recover the HighAmplitude
Reflector Sequence (HARS), &
well as Oligocene and Eocene
sediments toesearch the early
Cenozoic climate and
oceanographic history of the
central Arctic Ocean

LR-08A 82.4215iN 1450| 865 865 Recovery of a complete

(Alternate site stratigraphic sedimentary

for LR-01A) 142.1678jE record on the Lomonosov

Ridge to meet our
highestpriority
paleoceanographic objective,
the continous longerm
Cenozoic climate history of the
central Arctic Ocean




LR-09A
(Alternate site
for LR-01A)

82.8274iN
142.4677iE

1251

750

750

Recovery of a complete
stratigraphic sedimentary
recordon the Lomonosov
Ridge to meet our
highestpriority
paleoceanographic objective,
the continous longerm
Cenozoic climate history of the
central Arctic Ocean, and to
recover the HARS in a shallow
depth




Addendum to Proposal 708-Fulll(update of 28 March 2016)
Arctic Ocean Paleoceanography: Towards a Continuous Cenozoic Record from a Gretnhouse
an Icehouse World (ACEX2)

Proponents:
R. Stein, W. JokatE. Weigelt, H. Brinkhuis, L. Clarke, B. CoakleyM. Forwick, C. GebhardtM.

JakobssonA. Krylov, J. Matthiesserf;. NiessenM. O®Regan, C. Stickley, K. St. John

Note: Co-authors in red (M. Forwickd Department of Geology, Troms¢, University, Norway; A. Kwyl®
VNIIOkeangeologia St. Petersburg, Russia; G. Gebhardt an Niessen B both Alfred Wegener Institte
Bremerhaven, Germany) have been added since th@anoposal submission, as all four persons were strongly
involved in the newACEX2 site-survey work carried out in 2014.

Preface:

This is an update of the Addendum submitted on 14 March 2015 to the ECORD Basititly
Main difference between the former version and this version is that we dddedseven
additional alternate sites to increase the flexibility of siteest®bn as well as to include site
location where we may reach the Oligocene-Eocene strata in shallower depthsnaline
objectives of ACEX2 have not been changed.

First of all, we thank again the Science Evaluation Pa&BEP( the ECORD Facility Board
(EFB) as well as the external reviewers for their very positive reviewugiasm, and strong
support of our proposal. We appreciate that in all stages of review it élasdmgnized that the
scientific questions being raised clearly meet key challenges of theé Neilv Science Plan (i.e.,
Challenges 1 and 2 of the Climate and Ocean theme) and that ACEX2 haRBExGiACEX1 b
great potential for yielding groundbreaking new science. In their 2014 reviews (EFBakch
2014 and SEP: 26 June 2014), however, the EFB and SEP pointed out that there amealso s
concerns regarding the site survey data, the interpretation of the sefssi¢hiatus problemO),
the total length of drill pipe required, the location of drill sites, and blessiagenesis. Thus, it
has been decided to ask for an addendum to comment on these concerns whén sweweyi
data are available after the RV Polarstern 2014 Cruise PS87. This expeditineehacarried out

in August-October 2014F(g. 1A). The new site survey data are available now, supporting our
originally proposed four sites (one primary and three alternates), as we havedaaotline first
version of the Addendum sent to the EFB on 14 March 2015. Based on this AddendunB the EF
decided at the EFB Meeting in 25/26 March 2015 to schedule ACEX2 for summer 2018
(Decision Letter of 07 April 2015). In this letter, however, the EFB requestedvethahould
justify our Ofinal drilling strategy, in close consultation with ESO mesntzeinsure that all
above concerns can be addressed, so that the drilling program can be accompishetiev
upper ECORD contribution of US$15 million, while still addressing the drilling tibgs as
approved by SEPO. In this context, a main aspect was to look for additienahtaltsite
locations where we may reach the main stratigraphic units, i.e., @bpdiee Oligocene and
Eocene, in shallower depths. Such additional alternate sites are presented in this Addendum.

In the following, we address the comments, suggestions and/or questions in thesdisted in

the SEP Review of 26 June 2014, following the separation into (A) site suneeyamiadt(B)

coring and logging operations. Furthermore, we have included further improvements based on the
EFB review in March 2015 and discussions with ESO members.



(A) Site Survey Data

Request by SEP:

- submit new site survey data when available after the RV Polarstern 2014 cruise, i.e.,

- submit new multibeam (digital bathymetry/backscatter), parasound and seismic data/records
- submit more accurate velocity data and age-depth models

Response

During Polarstern Cruise PS87 (05 August to 07 October 2014), a new detailed sife surve
including multibeam-bathymetry, parasound and seismic profiling as well asesgdioring, has
been carried out in the area of the originally proposed four drill $itgs. (1 and 2Stein 2015).

For all the four sites, i.e., the primary SitR-01A and the alternate sites LR-02A, LORI-16A
and LORI-5B,as well asfor seven addionally selected alternate sites, detailed bathymetric
maps Figs. 3 to ), high-quality multi-channel seismic profiles (partly with crossing linEg)g(

6 to 16, and high-resolution Parasound profil€sg6. 17 to 2¥ are available now. All the new
records have also been uploaded into the SSDB.

The areas/locations of our proposed drill sites have also been visited Brrese at the same

time as the PS87 Expedition - by the vessel Oden during the SWERUS-C3 Expkégi@n

(Chief scientist Martin Jakobssonttp://www.swerus-c3.geo.su.yeand additional multibeam-
bathymetry and high-resolution Chirp data have been obtained for the altereateRsi02A,
LORI-16A and LORI-5B. As the new Oden data do not give additional other information, but
perfectly support our Hydrosweep bathymetry and Parasound records, the Oden data have not
been presented here.

For sites LR-01A and LR-02A values of reflector-depths, thicknesses and iMelo@ties were
updated incorporating the new PS87 seismic data. These data (as thelldsta of the new
proposed sites) were recorded with a 3000 m long streamer, which enableded detacity
analysis and - with this - a more accurate calculation of the depthar&er horizons. All data
including the data from the additional alternate sites are summanzZetbie 1and b in more
detail for each proposed site Bliables 2 to 12Furthermore, the processing details for all
seismic lines are summarizedTliable 13

As result, 8 our marker horizons and seismic units can also be clearly identified by their
reflection pattern and configuration on the new seismic ljRess. 6 to 15) For sites LR-01A,
LR-02A and LORI-5B, the reflector depths and thicknesses of all layers down ttopghe
Oligocene reflector (pink reflector) are almost the same as in thesBRthitted in spring 2014
(Tables 1 to 4)For the high-amplitude reflector sequence (HARS), i.e., the interval between the
pink and orange reflectors, however, the new analysed interval velociteety dbow lower
values. As a result, the calculated thickness of the HARS is condidéeas than proposed
earlier (Tables 1 to 4)For Site LR-01A, the old velocity value was 3.4 km/s, the resulting
thickness about 306 m. The new velocity value is 2.4 +/- 0.3 km/s, and thengethiltkness
amounts only 285m. For Site LR-02A, the old velocity value was 3.4 km/s, the resulting
thickness about 484 m. The new velocity value is 2.4 +/- 0.3 km/s, and thengeshitkness
amounts only 315m. Thus, the total depth of penetration might be somewhat lower than
originally proposed, 1100 mbat Site LRO1A (old: 1225 mbsf) and 1250 mbetfSite LR02A

(old: 1300 mbsf). From a conservative point of view and for selection of the ridlmgdri
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platform, we suggest to keep the proposed penetration depths of about 1225 mb1fR(FIA,
and 1300 mbsf at Site LR-02A to be sure to reach the proposea&at sections. For some of
the new alternate sites, i.e., LR-04/R-05A, LR-06A, LR-07A, and LR-09A, the deeper target
depths for the Oligocene-Eocene objectives may be reached in depths shhldmwbose of the
originally proposed sites, i.e., the total lengths of drill pipe are <2000aiig 1, Tables 7 to 10,
and Table 12see below for details).

The base of the HARS (Lower Eocene) is - also in the new seisrag-linot clearly to identify.
A pronounced low-frequency reflector, quite often interrupted, marks the lower end tafyti
package. To make sure that it is not a bottom simulating reflectodaw-gelocity layer we
performed high-pass filtering and a detailed investigation of single-chdateel This analysis
revealed that this base reflector consists of two closely spadectoes. Obviously, the wavelets
of these reflectors join unregularly to one big low-frequency wavelet, and senadatvell an
interruption of the reflectoiig. 16)

The Parasound profiles of the four originally proposed sites, i.e., the primalyRsagA and

the alternate sites LR-02A, LORI-16A and LORI-5Bgs. 17 to 2} as well as the new alternate
sites LRO8BA (Fig. 23B and LR-09A Fig. 29 indicate totally undisturbed, continuous
sedimentation in the upper part of all the sedimentary sequences. el gites are from water
depths >1250 m. For sites from water depths <900 m (i.e., sites LR-04A, LR-06A and LR-07A;
Figs. 21B, 22B, and 23Astrong erosional features are clearly obvious in the uppermost part of
the sequences. At sites LR-03RAId. 21A; 1013 m water depth) and LR-05Ai¢. 22A 906 m

water depth) some minor erosion/redeposition seems to occur in these infEneals erosional
processes that probably occurred during times of major glaciation with extended ice
sheets/shelves in Eurasia and East Siberia, are also refledtedbathymetry maps$-(gs. 4 and

5) as streamlined landforms over distances of more than 100 km at waterlzkptben 800 and
1000 m and interpreted to be glacial lineations that formed beneath ground&teioeet al.,

2016 and further references therein).

(B) Coring and Logging Operations

SEP comment:

total pipe depth (2650 m) would require a drilling vessel and drill rig signiflgdatger than
the Vidar Viking and Seacore R100 rig used during ACEX. This problem could be, dnlte
likely at much higher cost

Response

Based on the new site survey data and the scientific objectivesjliwegagiose Site LR0O1A
being our primary site with a total penetration depth of about 1225 m, i.e pifmdength (i.e.,
water plus sediment) remains high (>2500 mles 1 and )2 However, we have selected
several alternate sites where we will reach all the maimtdtteobjectives with a total pipe
length of <2000 m by splitting the entire sequence into two sub-sequencesnwibcane-
Oligocene-Miocene part and a Pliocene-Quaternary part, respectively, to bd dtillsvo
separate sitesT@ble ). For example, undisturbelliocene to Quaternary sections might be
drilled at Sites LR-01ALLR-02A and LORI-16A (200-250 m sedimentsables 1 to 3, Table)p
whereas the older (Eocene-Oliogocene-Miocene) strata may be drilled/cdr&d0d®s, LR-
05A, LR-06A, and LR-07A (500-700 m sedimenfsalfle 1, Tables 7 to JOPutting together the
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two sub-sequences, a complete composite Cenozoic sequence, the overalA@&aXdf can be
obtained. Furthermore, at alternate Site LR-09A, located further to the northaadterized by
lower sedimentation rates, the entire target depth can be reached siteongth a total pipe
length <2000 m (Total penetration/recovery of about 750 m of sedinfexiitiszs 1 and 1)2

SEP comments:

estimated time of drilling operations is unclear. The 29 days presumdelytoethree holes,
each drilled to APC refusal and subsequently drilled by XCB and RCB for 9atalyg, days of
logging. During ACEX operations, the 7 days at Hole MOOO2A achieved 270 m of cdred sec
..... While it should be acknowledged that these slow rates include some tegtobtahs, 1225

m of penetration in 9 days seems largely optimistic, especially congidgower drilling with
greater depth and that installation of casing will be required.

Respmpnse

The originally given estimated time for coring operations are based on taleslasing the
Al0DP coring estimatorO (developed for calculation of typical JR operations). thikae

estimates are probably too optimistic for MSP operations in ice-covereshsegind a maximum
of about 20 days for 1200 m of penetration might be more realistic. If takingutmber for all

2.5 holes plus time for logging, this would result in a total of about 50 days. &vhkrating this
number one should have in mind the following aspects:

¥ The orange reflector, our main target depth, might be already reached in shdtpiier
(1030 mbsf), i.e., about 1225 m of penetration is the absolute maximum drill depth
proposed for the primary site LR-01A.

¥ We are looking for one complete (composite) sequence and have done our planning with
three holes. If we have optimum conditions, however, two holes might already be enough
or three holes without complete coring but intervals where it can be wasiveHh.
Here, we have to be flexible and do decisions based on the current situaitmeryeice
conditions, time left etc.).

¥ First priority is (1) to get a complete/continuous Miocene-Pliocene-Plemtosection
(e.q., primary Site LR-01A: appr. upper 800 m, i.e., the section above the pink reflector),
(2) to drill through the pink reflector that can be correlated more or lessdhpgntire
Arctic Ocean), and (3) to sample the section between the orange and pictiorefle.g.,
primary Site LR-01A: appr. 800-1050 m, probably representing the Eocene-Oligocene
time interval) as continuously as possible. If B for what ever reasonoficktions,
technical problems, budget limits, etc.) - we cannot fulfil all threees, however, most
of the scientific objectives outlined in the main Fulll Proposal carstbeéied when
getting (1) and (2)geeBox 1).

Finally but most important: If for technical/financial reasons the maximum total dill pipe
(i.e., total sediment penetration plus water depth) is limited to about 2000 m, weave
selected several alternate sites where we can reach the main objexs as well (see above).
For these options, we should also be on the safe side getting threéek in the time available
for ACEX2.

SEP comment:
- present drilling plan would require maintenance of station in moving ice for considerable time

! o



Response

Although ice-free or marginal ice conditions occurred at the locatiatl tife proposed ACEX2
sites since 2007H(g. 295 and similar conditions might be most probable for the coming years,
there is no guarantee for such optimum ice conditions when drilling ACEXZyuasnteed that
the icebreaker RV Polarstern will be available during the ACEX2 operations-kisd
contribution. Polarstern will be used as basis for the onshore ACEX2 Sciatcadacell as for

all kind of icebreaking operations. The helicopters onboard Polarstern will aealiable for

ice management activities. To have a second icebreaker on stand-by (e.gerReoOa Rusian

or Korean icebreaker?), however, should be considered in the ice management plarvimngg. Ha
two vessels for ACEX2 ice management activities should work if ice-eolg@itons similar to
those of the last years occur.

SEP Comment:

..... The seismic lines show a sharp change (Opink reflectorQ) inferrepat@teeMiocene
sediment from Oligocene/Eocene sediment. It is unclear why thistoeftioes not represent an
Upper Eocene-Lower Miocene hiatus. .....

Response

Although we think that it is very probable that the sediments below the piektoe might
separate Miocene sediment from Oligocene/Eocene sediment (as outithe@skribed in our
PRL), we cannot guarantee that there is no hiatus, even when considering theisneiv dta
obtained during the 2014 Polarstern Expedition PS87. Here, we totally agree with SEP
comment  should be noted, though, that documentation of a hiatus on southern Lomonosov
Ridge, similar to that found in the ACEX cores, would be a fascinating and impdigeover.

As this pink reflector can be correlated across the entire Arctic Ooeantlie Amerasian Basin
into the Eurasian Basin, this is significant for reconstruction of thertiecand climatic evolution

of the Arctic Ocean. Finally and as outlined above, main ACEX2 key objsa@neeindependent
from the existance of the hiatuseg Box ).

SEP Comment:

If silica diagenesis is related to some combination of depth or sub-sed#ogrerature,
significant portions of the record may contain no common microfossils. Thefusganic
compounds for paleoceanographic and paleoceanographic purposes may also be comprised at
significant depth.

Response

Of course, we cannot guarantee that there is no diagenetic overprint at deg#te Tis is and
was however, a common aspect in all sites with penetration depth >>500 m. In nustaches

it could be demonstrated that at sites with 700-900 m of sedimentary sequeicce®ssil are
present, can be used for biostratigraphic purposes as well as geochenlysasafeag., stable
isotopes). For the 770 m thick sedimentary sequence of Site 647B (Labrador Seageliatdéls
and benthic foraminifers have been used successfully, stable isotopes feaordslanktic
foraminifers are available as well (see ODP Leg 105 Procedings; $asxadrthur et al. 1989,
and several references therein). During our recent Polarstern Expedition PS830we\ad
recovered upper Miocene sediments cropping out at a steep slope along Lomonosoviieglye. T
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sediment contain some well-preserved dinoflagellates as well as ggtgdti benthic
foraminifers that can be used for dating the sequences (see PS87 Cruise Repgr2015).
Furthermore, these upper Miocene sediments contain biomarkers such as eskstavals,
highly-branched isoprenoids to be used for reconstruseasurface temperature, sea-ice cover,
organic-carbon sources, depositional environment etc. (e.g., Stein et al., 2016). Adgliben
ACEX studies, getting a reliable age model for a Cenozoic sedimentarynsedsepossible
when using a multi-proxy approach. Thus, we are still very convinced that a rali@bhieodel of

the ACEX2 can be obtained by using a combination of existing techniques such as
micropaleontology (dinoflagellates, silicoflagellates, diatoms, agglutinaethic foraminifers),

Be isotopes, Os-Re isotopes, cyclostratigraphy and magnetostratigraphy) and that ggochmi
proxies can be used for paleoenvironmental reconstructions.

Figures (1 to 25), Tables (1 to 12), and Box 1

New additional references

Ickrath, M. (2010), The sedimentary structure betweenMeadeleev and Lomonosov Ridges, Actic Ocean.
Diploma Thesis, Friedrich Schiller Universitigna.

Stein, R. (Ed.), 2015. The Expedition PS87 of the BeteVessePolarsternto the Arctic Ocean in 2014, Reports
on Polar and Marine Research 688, Bremerhaven, Alfred Wegeneutnétit Polar and Marine Research, 273 pp
(http://epic.awi.de/3772&/BzPM_0688_ 2015.pdf).

Stein, R., K. Fahl, Schreck, M., Knorr, G., NiessenHerwick, M., Gebhardt, C., Jensen, L., Kaminski, Mopf,
A., Matthiessen, J., Jokat, W., and Lohmann, G., 2&l&lence for icéfree summers in the late Miocene central
Arctic OceanNature Communications 7:11148, doi:10.1038/ncomms11148, 13 pages.
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Fig. 1. (A) Cruise track of Polarstern Expedition PS87, 05 August to 07 October 2014, and
(b) track lines of Hydrosweep survey with locations of proposed IODP sites (from the PS87
Crusie Report; Stein et al., 2015).
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Fig. 2. (A) Siberian part of the Lomonosov Ridge. White circles show the location of proposed IODP drill sites. Lines mark seismic reflection
profiles recorded in 2014 (red), in 1998 (black), and in 2008 (dark blue). Black triangles show the location of sonobuouys. (B) Detailed survey in
the area of proposed alternate Sites LORI-5B, LR-09A, LR-08A. (C) Detailed survey of the southernmost Siberian part of the Lomonosov Ridge
with Site LR-01A and alternate Sites LR-02A, LR-03A, LR-04A, LR-05A, LR-06A, LR-07A, and LORI-16A.
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Fig. 3. PS87 Hydrosweep bathymetric maps of (A) area around Site LORI-5B, (B) area around
Site LORI-16A, and (C) area around sites LR-01A and LR-02A.
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LR-08A

Fig. 5. PS87 Hydrosweep bathymetric maps of (A) area around Site LR-06A, (B) area around Site
LR-07A, (C) area around Site LR-08A and area around Site LR-09A.



|IODP Proposal 708

Probles AWI-98597 (yellow), AWI-20080160 (orange), and AWI-20140307!(red)
annotated using CDP numbkers

Site: ! LR-01A I LR-02A
Latitude: 1 80.95iN I 80.97iN
Longitude: I 142.97 iE I 142.47 iE
Water-depth: I 1405m | 1454 mh

Top Miocene (yellow): 170 mbsf ! 218 mbgf
Top Oligocene (pink): 800 mbsf ! 920 mbgf
Lower Eocene (orange): 1029 mbsf ! 1211 mbgf
Basement (purple): ! 1879 mbsf ! 1882 mbdf
Penetration total: ! 1225 m ! 1300 rh

!
SSDB locations of these graphics and supporting!data

-Locationmap LR-01A_LR-02A_map.pdif
-Seismicbgures: LR-01A_LR-02A_AWI-20140307.pdf
-SEGY data: AWI-20140307stack.sgy

-Navigation data: '20140307_cdplocs.asc

Sites LR-01A and LR-02A

AWI|-20140307, CDP-numbers (25m/CDP)

200 300 400 500 600 700 800 900 1000 1100 1200
W! E!
5 km!
o)
(0]
£
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8
g
3
g
'_
AWI-20140307, CDP-numbers (25m/CDP)
200 300 400 500 600 700 800 900 1000 1100 1200
W! E!
5 kml LR-01A!
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()
£
©
>
g
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3
s
'_
multiple! Multipjes
- o\& :
“\\,\x&

Fig. 6. Enlarged section of line AWI-20140307. Red bars show the location of the proposed drilling sites LR-01A and LR-02A.
Coloured lines mark horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene, purple: acoustic basement).
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|IODP Proposal 708

146000 14620 146(40' 147000

| | |
%

Seismic Profiles 833

AWI-98597 (yellow),
AWI-20140260 (red)
AWI-20140279 (orange)
annotated using 8
CDP numbers

832'

361"

83060

839’

838

8317

Site:
Latitude:
Longitude:
Water-depth:

Top Miocene (yellow):
Top Oligocene (pink):

LORI-5B
83.80 iN
146.475 iE
1334 m
366 mbsf
636 mbsf

Lower Eocene (orange): 1126 mbsf

Penetration total:

1150 m

SSDB locations of these graphics and supporting data:

-Location map:
-Seismic figures:
-SEGY data:

-Navigation data:

LORI-5B_map.pdf
LORI-5B_AWI-20140260.pdf

AWI-20140260stack.segy

20140260_cdplocs.asc

Site LORI-5B

AWI-20140260, CDP-numbers (25m/CDP)
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1 1 1 1 1 1 1 1 1 1 1 1 1 1
W I E
5 km
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Fig. 7. Enlarged section of line AWI-20140260. Red bars show the location of the proposed drilling Site LORI-5B. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).
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|IODP Proposal 708 Site LORI-5B

AWI-20140279, CDP-numbers (25m/CDP)

146(00" 146020 146(40' 147(D0"
L | |
Seismic Profiles 83B3 N 5 km
AWI-98597 (yellow), .
AWI-20140260 (red) 552
AWI-20140279 (orange)
} 8301
annotated using
CDP numbers o
83(60" ©
£
8349 °
8
8348 E)
3
o
8307
2
83M6'
8345 |
834’
8343
N
83042 5 km
LORI-5B
Site: LORI-5B .
Latitude: 83.80 jN 2,
Longitude: 146.475 iE g
Water-depth: 1334 m =
Top Miocene (yellow): 330 mbsf %
Top Oligocene (pink): 650 mbsf =1
Lower Eocene (orange): 1060 mbsf §
Penetration total: 1100 m E
SSDB locations of these graphics and supporting data:
-Location map: LORI-5B_map.pdf
-Seismic figures: LORI-5B_AWI-20140279.pdf multip/e
-SEGY data: AWI-20140279stack.segy

-Navigation data:  20140279_cdplocs.asc

Fig. 8. Enlarged section of line AWI-20140279. Red bars show the location of the proposed drilling Site LORI-5B. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).
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Site Summary Form 6:  IODP Proposal 708 Site LR-03A

Site: LR-03A
Latitude: 81.1825 jN
Longitude: 142.0918 iE
Water-depth: 1013 m

Top Miocene (yellow): 190 mbsf
Top Oligocene (pink): 690 mbsf
Lower Eocene (orange): 1140 mbsf

Proposed Penetration: 1180 mbsf
Penetration total: 2200 m

Bathymetry and Seismic Line AWI-20140310 (bold red)
annotated using CDP numbers

N
\”‘65
v
N
us&
% o
%, o
=
%
A LR-03A

0TEOVTOC-IMV

AWI-20140300

Y0E0YTOZ-IMV

Depth [km]

AWI-20140310, CDP-numbers (25m/CDP)

AWI-20140310, CDP-numbers (25m/CDP)

LR-03A —— S N LR-03A —— S

CDP 600 10 km CDP 600 10 km

[wy] ydaq

Remarks :
¥ Seismic images are depth converted migrations

SSDB locations of these graphics and supporting data:

Figure: LR-03A_line_AWI-20140310.pdf

Seismic-SEGY data: 20140310_stack..segy, 20140310_migrate.segy, 20140310_depcon.segy
Navigation data: 20140310_cdplocs.txt

Bathymetry: LR-03A_50.grd

Velocity information: 20140310_vt.pdf

Seismic subbottom profiles: LR-03A-20140310para.sgy, LR-03A-20140310para.txt

# K K K K K

Fig. 9. Enlarged section of line AWI-20140307. Red bars show the location of the proposed drilling Site LR-03A. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).
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Site Summary Form 6:

Bathymetry and Seismic Line AWI-20140318 (bold red) annotated using CDP numbers

AW1-20140308 Y,
Y
2
7.
2.
O,
7,
(-4
LR-04A ———>
%
2,
%
%
% o
&"t&
W
v.
Site: LR-04A
Latitude: 81.2592 iN
Longitude: 141.2563 iE
Water-depth: 776 m
Top Miocene (yellow): 215 mbsf
Top Oligocene (pink): 565 mbsf

Lower Eocene (orange): 945 mbsf

Proposed Penetration: 1020 mbsf
Penetration total: 1800 m

Remarks :

¥

Seismic images are depth converted migrations

SSDB locations of these graphics and supporting data:

¥
¥

# K K K

Figure: LR-04A_line_AWI-20140318.pdf
Seismic-SEGY data: 20140318_stack..seg, 20140318_migrate.segy
20140318_depcon.segy

Navigation data: 20140318_cdplocs.txt

Bathymetry: LR-04A_50.grd

Velocity information: 20140318_vt.pdf

Seismic subbottom profiles: LR-04A-20140318para.sgy......txt

IODP Proposal 708 Site LR-04A

AWI-20140318, CDP-numbers (25m/CDP)

NW
LR-04A
CDP 900
NW
LR-04A
CDP 900

2.5 km

2.5 km

SE

SE

Fig. 10. Enlarged section of line AWI-20140318. Red bars show the location of the proposed drilling Site LR-04A. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).
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Site Summary Form 6:  IODP Proposal 708 Site LR-05A

Bathymetry and Seismic Line AWI-20140305 (bold red) annotated using CDP numbers AWI-20140305, CDP-numbers (25m/CDP)
W LR-05A 5 km E
CDP 750
AWI-20140298
5
AW1-2014030
LR-05A
Site: LR-05A
Latitude: 81.3365 N
Longitude: 141.3740 {E w LR-05A 5 km E
CDP 750

Water-depth: 906 m
Top Miocene (yellow): 235 mbsf
Top Oligocene (pink): 745 mbsf

Lower Eocene (orange): 1145 mbsf

Proposed Penetration: 1150 mbsf
Penetration total: 2050 m

Remarks :

¥ Seismic images are depth converted migrations

SSDB locations of these graphics and supporting data:

¥ Figure: LR-05A_line_AWI-20140305.pdf

¥ Seismic-SEGY data: 20140305_stack.seg, 20140305_migrate.segy
20140305_depcon.segy

Navigation data: 20140305_cdplocs.txt

Bathymetry: LR-05A_50.grd

Velocity information: 20140305_vt.pdf

Seismic subbottom profiles: LR-05A-20140305para.sgy, -O-.txt

# K K K

Fig. 11. Enlarged section of line AWI-20140305. Red bars show the location of the proposed drilling Site LR-04A. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).



Site Summary Form 6:  IODP Proposal 708 Site LR-06A

Bathymetry and Seismic Line AWI-20140315 (bold red) annotated using CDP numbers AWI-20140315, CDP-numbers (25m/CDP)
W LR-06A|  CDP 725 — N\
s 5 km
AWI-98590
Y, ’5\6
%, A
2 DN
G\
P.
LR-06A

Site: LR-06A
Latitude: 81.4568 iN LR.06 cop 725
Longitude: 140.7299 iE sw S km NE
Water-depth: 779 m
Top Miocene (yellow): 220 mbsf
Top Oligocene (pink): 610 mbsf

Lower Eocene (orange): 920 mbsf

Proposed Penetration: 970 mbsf
Penetration total: 1750 m

Remarks :

¥ Seismic images are depth converted migrations

SSDB locations  of these graphics and supporting data:

¥ Figure: LR-06A_line_AWI-20140315.pdf

¥  Seismic-SEGY data: 20140315_stack.seg, 20140315_migrate.segy
20140315_depcon.segy

Navigation data: 20140315_cdplocs.txt

Bathymetry: LR-06A_50.grd

Velocity information: 20140315_vt.pdf

Seismic subbottom profiles: LR-06A-20140315para.sgy, -O-.txt

# K K K

Fig. 12. Enlarged section of line AWI-20140315. Red bars show the location of the proposed drilling Site LR-06A. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).
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Site Summary Form 6:  IODP Proposal 708 Site LR-07A

Bathymetry and Seismic Line AWI-20140321 (bold red) annotated using CDP numbers AWI-20140321, CDP-numbers (25m/CDP)
N I S
5km LR-07A|  CDP 220
—
AWI-20140296 9’)
(@]
F
—~
(@)
N
=
<
LR-07A
Site: LR-07A
Latitude: 81.6851 N
Longitude: 142.3074 {E N —— S
5 km LR-07Afl  CDP 220
Water-depth: 764 m

Top Miocene (yellow): 195 mbsf
Top Oligocene (pink): 300 mbsf
Lower Eocene (orange): 725 mbsf

Proposed Penetration: 740 mbsf
Penetration total: 1500 m

Remarks :

¥ Seismic images are depth converted migrations

SSDB locations  of these graphics and supporting data:

¥ Figure: LR-07A_line_AWI-20140321.pdf

¥  Seismic-SEGY data: 20140321_stack.seg, 20140321_migrate.segy
20140321_depcon.segy

Navigation data: 20140321_cdplocs.txt

Bathymetry: LR-07A_50.grd

Velocity information: 20140321_vt.pdf

Seismic subbottom profiles: LR-07A-20140321para.sgy, -O-.txt

# K K K

Fig. 13. Enlarged section of line AWI-20140321. Red bars show the location of the proposed drilling Site LR-07A. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).
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Site Summary Form 6:  IODP Proposal 708 Site LR-09A

Bathymetry and Seismic Lines AWI-20140292 and 20140324 annotated using CDPs

AWI-20140290, CDP-numbers (25m/CDP)

W N
= LR-09A| CDP 1615 5 Kkm
[a2]
@)
<
=Y
o
o
Z
Aw.
2014029,
LR-09A
Site: LR-09A
Latitude: 82.8274 iN
Longitude: 142.4677 iE W rooal cop 1615 5T
Water-depth: 1251 m
Top Miocene (yellow): 125 mbsf
Top Oligocene (pink): 505 mbsf

Lower Eocene (orange): 700 mbsf

Proposed Penetration: 750 mbsf
Penetration total: 2000 m

Remarks :

¥ Seismic images are depth converted migrations

¥
¥

# K KK

SSDB locations of these graphics and supporting data:

Figure: LR-09A_line_AWI-20140324.pdf
Seismic-SEGY data:

20140324 _stack.seg, 20140324_migrate.segy,
20140324_depcon.segy

20140290_stack.seg, 20140290_migrate.segy,
20140290_depcony.segy

Navigation data: 20140290_cdplocs.txt, 20140324 _cdplocs.txt
Bathymetry: LR-08A_50.grd

Velocity information: 20140324 _vt.pdf
Seismic subbottom profiles: LR-09A-20140324para.sgy, -O-.txt

AWI-20140324, CDP-numbers (25m/CDP)

5km

5 km

LR-09A
CDP 135

LR-09A
CDP 135

Fig. 15. Enlarged section of lines AWI-20140290 and AWI-20140324. Red bars show the location of the proposed drilling Site LR-09A.
Coloured lines mark horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).
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708-Fulll-Addendum (Stein et al.)

Fig. 16. Enlarged section of line AWI-20140307 (a) stacked and high-pass filtered) and
(b) single channel to demonstrate the two closely spaced reflectors on the base of the
high-amplitude reflector sequence.



Site Summary Form 6:  IODP Proposal 708 Site LR-08A

Bathymetry and Seismic Line AWI-20140292 (bold red) annotated using CDP numbers AWI-20140292, CDP-numbers (25m/CDP)

LR-08A | CDP 1720 5 km

AWI-20140323

AWI-2014029,

LR-08A
Site: LR-08A
Latitude: 82.4215 N W E
Longitude: 142.1678 |E 5 km
Water-depth: 1450 m LR-08/§  CDP1720
Top Miocene (yellow): 120 mbsf
Top Oligocene (pink): 570 mbsf

Lower Eocene (orange): 875 mbsf

Proposed Penetration: 865 mbsf
Penetration total: 2315 m

Remarks :

¥ Seismic images are depth converted migrations

SSDB locations of these graphics and supporting data:

¥ Figure: LR-08A_line_AWI-20140292.pdf

¥  Seismic-SEGY data: 20140292_stack.seg, 20140292_migrate.segy
20140292_depcon.segy

Navigation data: 20140292_cdplocs.txt

Bathymetry: LR-08A_50.grd

Velocity information: 20140292_vt.pdf

Seismic subbottom profiles: LR-08A-20140292para.sgy, -O-.txt

# K K K

Fig. 14. Enlarged section of line AWI-20140292. Red bars show the location of the proposed drilling Site LR-08A. Coloured lines mark
horizons of interest (yellow: top Miocene, pink: top Oligocene, orange: Lower Eocene).

(‘re 18 UIL1S) WNPUBPPY-TIINS-80.



1440 m

data gap

'f 1480 m

LR-01A
1520 m
-
&
i
AWI-98597 Parasound (1998) 1 km ,CE
z
&
AWI-20140304 Parasound s
W (2014) 1440 m E i
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@
1480 m »
1800 m T
1520 m LR-01A

1 km 1560 m

Fig. 17.Sediment-echosounding (Parasound) data of location LR-01A. Bemfculated using 1500 m#&sconstant velocity. SEGY-data
in PlesLR-01A-98597Para_Partl, LR-01A-98597Para_Part2 (N-S) and LR-01A-20140307Para_Partl, LR-01A-20140307Para_Part2 (W-
E), respectivelyl



AWI-20140304 Parasound

1500 m
N S
1550 m T
LR-02A
1600 m
1 km
1650 m
AWI-20140307 Parasound
lLR-OZA 1470 m
1500 m
1530 m
1 km
W 1560 m E

Fig. 18. Sediment-echosounding (Parasound) data of location LR-02A. Depth is calculated using 1500 m/s as constant
velocity. SEGY-data in files LR-02A-20140304Para_Partl, LR-02A-20140304Para_Part2 (N-S) and

LR-02A-20140307Para_Partl, LR-02A-20140307Para_Part2 (W-E), respectively.
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AWI1-20140304 Parasound S
LORI-16A
l 1770 m
1800 m
1830 m
1 km
1860 m
W AWI-20140302 Parasound
lLORI-lGA Lrrom
1800 m
1830 m
1 km
1860 m

Fig. 19.Sediment-echosounding (Parasound) data of location LORI-16A. Begalculated using 1500 m#s constant velocity. SEGY-
data inPlesLORI-16A-20140304Para_Partd Part4 (N-S) and LORI-16A-20140302Para (W-E), respectively.
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AWI-20140279 Parasound
1320 m
LORI-5B 1350 m
N S
1380 m
1410 m
1 km
1 km
1440 m
AWI-20140260 Parasound 1320 m
wW LORI-5B E
l 1350 m
1380 m
1 km 1410 m

Fig. 20.Sediment-echosounding (Parasound) data of location LORI-5B. Begdlculated using 1500 mésconstant velocity. SEGY-
data inbPlesLORI-5B-20140279Para.sg¢N-S) and LORI-5B-20140260Para_Partl.sgy, LORI-5B-20140260Para_Part2.sgy (W-E),
respectively!
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708-Fulll-Addendum (Stein et al.)

Fig. 21.Sediment-echosounding (Parasound) data of location (A) LR-03A and (B) LR-04A.



708-Fulll-Addendum (Stein et al.)

Fig. 22.Sediment-echosounding (Parasound) data of location (A) LR-05A and (B) LR-06A.



708-Fulll-Addendum (Stein et al.)

Fig. 23.Sediment-echosounding (Parasound) data of location (A) LR-07A and (B) LR-08A.



708-Fulll-Addendum (Stein et al.)

Fig. 24.Sediment-echosounding (Parasound) data of location LR-09A along (A) AWI-2014290
and (B) AWI-20140324L



708-Fulll-Addendum (Stein et al.)

ACEX2

Fig. 25. (A) seasonal variability of sea-ice concentration for selected years, (B) sea-ice concentration
mid-September 2014 with PS87 cruise track and ACEX2 location, and (C) map with minimum sea-ice
concentration during September for selected periods with locations of ACEX1 and ACEX2.
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Scientibc Objectives of ACEX 2 (708-Full1)
|

A complete stratigraphic sedimentary sequence representing the continuous Cenozoic
climate history of the central Arctic Ocean will be studied to answer the following key

guestiond:

Did the Arctic Ocean climate follow the global climate evolution during its course from

early Cenozoic Greenhouse to late Cenozoic Icehouse conditions?

Are the Early Eocene Climate Optimum (poor recovery in the ACEX record) and the

Oligocene and Mid-Miocene warmings also ref3ected in Arctic Ocean retords?

Did extensive glaciations (e.g., the OI-1 and Mi-1 glaciations) develop synchronous
both the Northern and Southern Hemisphéres?

What is the timing of repeated maj®ip-)Pleistocene Arctic glaciations as postulated
from sediment echosounding and multi-charsgicref3ection probling®?

What was the variability of sea-ice in terms of frequency, extent and maghitude?

VA

When and how did the change from a warm, fresh-water-inBuenced, biosilica-rich and
poorly ventilated Eocene ocean to a cold, fossil-poor, and oxygenated Neogene ocear

occur?

How critical is the exchange of water masses between the Arctic Ocean andttie Atl
and Pacibc for the long-term climate evolution as well as rapid climate change?

What is the history of Siberian river discharge and how critical is it for sea-ice formati

water mass circulation and climate charige?
How did the Arctic Ocean evolve during the Pliocene warm period and succeeding

o

cooling? How do the ACEX2 record correlate with the terrestrial record from the Siberi

Lake EIOgygytgyh?

What is the cause of the major hiatus recovered in the ACEX record? Does this hiatus

fact exist?
!

or ae o

Key questions can be answered getting the Miocene-Pliocene-Pleistocene
(upper 800-900 m, i.e., sequence between sealRoor and pink ref3ector)
Key questions can be answered when drilling through/below the pink rel3ector

Key questions can be fully answered when reaching the orange réf3ector
|

Box 1. Compiation of the key objectives of ACEX2 as listed in the original 708-Fulll Proposal.
Crosses of different colors indicate which of the key objectives can be reached for which final
penetration depths.



Site LR-01A LR-02A LR-03A LR-04A LR-05A LR-06A LR-07A LR-08A LR-09A LORI-16A LORI-5B

Location 80.9502; N 80.965j N 81.1825jN [81.2592{N 81.3365jN 81.4568iN 81.6851jN 82.4215jN 82.8274iN 80.7766iN 83.8005; N
142.9717, E 142.4717, E 142.0918jE |141.2563j E 141.3740;E | 140.7299jE |142.3074jE |142.1678|E |[142.4677,E 142.7816E |146.475; E

Line 20080160 20140304,307 |20140310 20140318 20140305 20140315 20140321 20140292 20140324,290 | 98597 565,260,279

CDP 475 2147, 567 600 900 750 725 220 1720 135, 1615 1060 2582,650,1004
depth[m] depth[m] depth[m] depth[m] depth[m] depth[m] depth[m] depth[m] depth[m] depth[m] depth[m]

Seafloor 1402 1458 1013 776 906 779 764 1450 1251 1752 1333

Bathymetry

Seafloor 1405 1460 1013-1017 783 - 785 900 - 915 776-782 760-765 1435 - 1450 1244-1251 1752 1334

Seismic

Top Miocene |1570 - 1580 |1600 - 1650 1180 - 1200 985 - 1000 1120-1150 975-1000 950-960 1570 1375 1950-2000 1610 - 1670

(yellow) (1670) 990 1140

Thin 2080 2190 - 2200 1620 - 1650 1255 - 1280 1530-1560 1280-1290 1015-1030 1920 - 1935 1700-1715 -

Reflector 1260

Band

Top 2170 - 2240 (2300 - 2330 1705 - 1735 1335 - 1370 1625-1650 1375-1390 1040-1060 1990 - 2020 1750-1755 2850-3150 1970 - 1995

Oligocene 1340

HARS (pink)

Lower 2450 - 2550 |2610 - 2650 2150-2195 |[1715-1785 1985-2050 1685-1700 1480-1490 2290 - 2325 1940-1945 3560-3630 2490 - 2600

Eocene 1720 3590

(orange) (2045-2055)

Basement 3070 - 3090 |3160 - 3270 3315-3340 (2140 - 2160 2375-2460 1800-2000 2600 - 2620 2750-2770 3900-4580 |3100 - 3200

(purple) (3180-3290) (3655)

Proposed 1225 mbsf 1300 mbsf 1180 mbsf |1020 mbsf 1150 mbsf 970 mbsf 740 mbsf 865 mbsf 750 mbsf 1840 mbsf 970 mbsf

Penetration

Proposed 2630 m 2750 m 2200 m 1800 m 2050 m 1750 m 1500 m 2315 m 2000 m 3590 m 2300 m

Penetration

Table 1. Basic data of ACEX2 sites. Depths: Overview over the expected drilling depth [m] for the main horizons at the proposed sites. Differences in depths result from the inaccuracies of velocity-models or ambiguous
course of marker reflectors. The most likely depths are marked bold. The colours refer to coloured lines marking the horizons of interest in the seismic sections (see Figs. 6 to 15).




Values of estimated age, depth, thickness, intergkdcity, and the corresponding accurageise LR-01A)

Site LR-1A AWI -20080160, 20140307, 98597 | 20080160, Streamer: 300m, sample: 2ms, 4B Waterdepth - Hydrosweep:1402m
80.9502iN, 20140307 Streamer: 3000m, sample: 1ms, 3JB
142.9717; E 98597, Streamer: 200m, sample: 2ms, 8xALR
Horizon/Age | 20080160 | 20140307 | 98597 2008160 20140307 98597 20080160 20140307 98597 Depth
CDP 475 | CDP 933 | CDP 184 | Vint SB-0823 V-int of VT- Vint SB0823 Vint, SB0823 | Depcon of Vint SB0823 | Range
(VT-model for | model for NMO | (VT-model for (depcon, VT-model (depcon
NMO vt160) 30NVTEW NMO 597vel) 160VTEW1) 30NVTEW 597ve)
Depth Depth Depth V (km/s) V (km/s) V (km/s) Depth (m Depth (m) Depth(m) Depth (m)
twt (S) twt (S) twt (S)
Water 1.47 +£0.005 1.45 ++0.005 1.47 ++0.005
(1.467) (1.467)
Seafloor 1.908 1.906 1.908 1405(1400) 1405 1405(1400) 1402
1.6 +£ 0.5 1.69 +£0.05 1.6 +£0.5
(1.55) (1.55)
Top Miocene | 2.13 2.1 2.13 1580 1575 1580 1570- 1580
(Yellow) (1570) (1570)
22+£01(2.2) [ 21+£0.1 2.2+ 0.1(2.2)
Thin Reflec. - 2.63 - - 2080 - 2000
Band
22+£0.1(2.2) | 21 ++0.1 2.2+£0.1(2.2)
Top HARS 2.71 2.71 271 2240 2170 2240 2170- 2240
Top Oligo. (2200) (2200)
(Pink)
3.4+£0.3(2.8) | 2.6+/-0.3 3.4 ++0.3(2.8)
Base HARS | 2.93 2.93 2.93 2546 2455 2546 2450- 2550
Lower Eocene (2510) (2510)
(Orange
5+4-04 3.4+04 5+-0.4
(3.7-5.1) (3.7-5.1)
Acoustic 3.24 3.23 3.24 (3073) 3086 (3073) 3070- 3090
Basement (3.35) (3.31) (3.35) (3290) 3182 (3290) (3180-3290)
(Purple)
Prop. 1225mbsf
Penetr.(mbgf
Prop. Penetrat 2630m

inclusive Wate

Working -table: LR-1A and Lines AWI-20080160, AWI20140307, AWI-98597. Main horizons, estimated age, depth and thickness in two way traveltime [s]. Two
velocity models are used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (vt160,
307VTEW, 597vel) and b) interval-velocities transferred from Sonobuoy SB-0823 (Ickrath, 2010). Last column gives proposed depth-range [m] for the main horizons.

Pro:

Contra : Deep location of HARS. Base of HARS ambiguous.

Crosslines. Plio- and Miocene Sequence seems complete and indicates undisturbed layering. Close sonobuoy.




Values of estimated age, depth, thickness, intergkdcity, and the corresponding accuracies (SiteORR)

Site LR-2A AWI-20080160,20140304, 20140307 20080160, Streamer: 300m, sample: 2ms, 4B Waterdepth - Hydrosweep:1458m
80.9653jN, 20140304 Streamer: 3000m, sample: 1ms, JGB
142 4717 E 20140307 Streamer: 3000m, sample: 1ms, 33UA
Horizon/Age | 20080160 | 20140304 | 20140307 | 2008160 20140304 20140307 20080160 20140304 20140307 Depth
CDP 900 | CDP 2147 | CDP 567 | Vint SB-0823 V-int of VT- V-int of VT- Vint, SB0823 Depcon of Depcon of Range
Projection (VT-model for | model for model for NMO | (depcon, VT-model VT-model
NMO vt160) NMO 30NVTEW 160VTEW1) 304/TEW1 30NVTEW
304/TEW1
Depth Depth Depth V (km/s) V (km/s) V (km/s) Depth (m) Depth (m) Depth(m) Depth (m)
twt (s) twt (s) twt ()
Water 1.47 +£0.005 1.45 +£0.005 | 1.45 +/0.005
(1.467)
Seafloor 1.947 1.979 1.977 1450(1422) 1431 1460 1458
1.6 +£0.5(1.55) | 1.6 +£ 0.05 1.74 +£ 0.5
Top Miocene | 2.2 2.167 2.19 1670 1601 1634 1600-1650
(Yellow) (1611) (1670)
22++0.1(2.2) | 2.0+£0.1 2.16 +£0.1
Thin Reflec. - 2.79 2.78 - 2190 2220 2190- 2200
Band
22+£0.1(2.2) | 21++0.1 2.16 +/0.1
Top HARS 2.84 2.868 2.86 2415 2314 2315 2300- 2330
Top Oligo. (2338)
(Pink)
3.4+£0.3(2.8) | 2.4+/-0.3 2.4+L0.3
Base HARS | 3.18 3.16 3.15 2899 2618 2640 2610- 2650
Lower Eocene (2888)
(Orange
5+-04 34+04 27+04
(3.7-5.])
Acoustic 3.58 3.57 3.56 3168 3257 3160- 3270
Basement
(Purple)
Prop. 1300 mbsf
Penetr.(mbgf
Prop. Penetrat 2750 m

inclusive Wate

Working -table: LR-02A and Lines AWI-20080160, AWI120140304, AWI-20140307. Main horizons, estimated age, depth and thickness in two way traveltime [s]. Two
velocity models are used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (vt160,
304VTEW1, 307VTEW) and b) interval-velocities transferred from Sonobuoy SB-0823 (Ickrath, 2010). Last column gives proposed depth-range [m] for the main

horizons.
Pro:

Contra : Base of Miocene too deep. Deep location of HARS. Base of HARS ambiguous.

Crosslines. Plio- and Miocene Sequence seems complete and indicates undisturbed layering. Close sonobuoy.




Values of estimated age, depth, thickness, intergkdcity, and the corresponding accuracies (SGRIE5B)

SiteLORI -5B | AWI-20140260, 20140279, 98565 | 20140260, Streamer: 300m, sample: 2ms, 63uB Waterdepth - Hydrosweep:1332.9m
83.8005jN 20140279, Streamer: 600m, sample: 1ms, 2GGh
146.475; E 98565, Streamer: 200m, sample: 2ms, 8x\ALHA
Horizon/Age | 20140260 | 20140279 | 98565 20140260 210140279 98565 20140260 210140279 98565 Depth
CDP CDP 1004 | CDP V-int of VT- V-int of VT- *Vint SB9809 *Vint, SB9809 | Vint, SB9809 | Vint SB9809 | Range
650 2582 model for NMO | model forNMO | (VT-model for (depcon, (depcon, (depcon)
260VTEW1 279VTEWS5 NMO 565VTnew)| 260VTEW1) 279VTEWS) | 565VT (new)
Depth Depth Depth V (km/s) V (km/s) V (km/s) Depth (m) Depth (m) Depth(m) Depth (m)
twt () twt () twt (s)
Water 1.47 +£ 0.005 1.46 +£0.005 1.47 +£0.005
Seafloor 1.816 1.816 1.876 1335 1335 1379 1334
*1.870 (1334) (1334) (1378)
2.3+L0.2 2.4 +£0.3 2.0+/-0.2
Top Miocene | 2.069 2.056 *2.07 1588 1575 1573 1610- 1670
(Yellow) 2.07 (1663 (1622 (1567)
2.5+/-0.2 2.9+/-0.3 2.2+/-0.2
Top HARS 2.310 2.297 *2.432 1853 1840 1971 1970- 1995
Top Oligo. 2.432 (2970 (2978 (1933)
(Pink)
29+L0.3 3.0+£0.4 2.8+/-0.3
Base HARS | 2.711 2.711 *2.680 2414 2420 2493 2490- 2600
Lower Eocene 2.805 (2556 (2600 (2444)
(Orangé
3.9-04 3.3+,0.4 3.2++0.4
Acoustic 3.019 3.032 *3.04 2907 2934 3071 3100- 3200
Basement 3.166 (3156 (3133 (3178)
(Purple)
Prop. 970 mbsf
Penetr.(mbgf
Prop. Penetrat 2300 m

inclusive Wate

Working -table: LORI-5B and Lines AWI-20140260, AWI20140279, AWI-98565. Main horizons, estimated age, depth and thickness in two way traveltime [s]. Two
velocity models are used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction
(260VTEW1, 279VTEWS, 565VTnew) and b) interval-velocities transferred from Sonobuoy SB-9809(Jokat, 2005). Preferred depths (bold).The last column gives the
proposed depth-range [m] for the main horizons.

Pro:

Contra : Deep location of HARS. Base of HARS ambiguous.

Crosslines. Plio- and Miocene Sequence seems complete and indicates undisturbed layering. Close sonobuoy.




Values of estimated age, depth, thickness, intarghicity, and the corresponding accurageite LORF16A)

Site LORI-16A AWI-98597 Streamer: 200 m Waterdepth - Hydrosweep:1752m
80.7766iN CDP 1064 Sampl. Rate: 2 ms
142.7816jE Shot 500 Source: 3 x 8ltr. VLHAirgun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | V-int (km/s) Thickness (m) | Thicknesgm) | Depth (m) Depth (m) | Depth (m)
twt (s) twt(s) of VT-model | of Sonobouy | Vint of depcon| Vint of depcon Vint of Range
for NMO SB-9817 vt-continuous | SB-0817 calc. / graph | SB-0817
1.453.8km/s calc. / graph
Water 2.38 1.45 1.47+/- 0.01 | 1753/1750 1752
Seafloor 2.38 1753/179 | 1752 17501753
0.28 1.45-2.34 2.1+/- 0.1 245/ 250 195
Top Miocene 2.66 1998 /2000 | 1950 19502000
(Yellow)
0.73 2.34 2.4+/- 0.1 855 /860 1200
Top HARS 3.39 2853 /2860 | 3150 28503150
Top Oligocene
(Pink)
0.31 2.34-4.6 3.8+/- 0.1 713/770 445
Base HARS 3.70 3566 /3630 | 3590 35603630
Lower Eocene 3590
(Orangé@
0.44 4.6 5.1+/- 0.1 1012 /870 320
Acoustic 4.14 4580/ 4500 | 3912 39004580
Basement
(Purple)
Prop. Penetr.(mbg 1840
Prop. Total Penet 3590
inclusive Water(m

Working -table: LORI-16A and Line AWI-98597: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. Two velocity models are
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction, a continuous
model from 1.45-3.8km/s was applied and b) interval-velocities transferred from Sonobuoy SB-0817 (Jokat, 2005). The last column gives the proposed

depth-range [m] for the main horizons, values of SB-0817 are preferred, most likely depth (bold).
Crosslines. Plio- and Miocene Sequence seems complete and indicates undisturbed layering.

Pro:

Contra: base of Miocene too deep, base of HARS too deep, far sonobuoys,




Values of estimated age, depth, thickness, intarghicity, and the corresponding accurag@e LR-03A)

Site LR-03A AWI-20140310 | Streamer: 3000 m Waterdepth - Hydrosweep:1013 m
81.1825jN CDP 600 Sampl. Rate: 1 ms
142.0918jE SHOT 304 Source: 3 x 8ltr. &Gun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | V-int (km/s) Thickness (m) | Thickness (m)| Depth (m) Depth (m) | Depth (m)
twt (s) twt(s) of VT-model | of Sonobouy | Vint of depcon| Vint of depcon Vint of Range
for NMO SB-0823 veldef 310 SB-0823 veldef 310 | SB 0823
calc. / graph.

Water 1.410 1.45 1.470 1022 1035
Seafloor 1.410 1022 1017 1035 10131017

0.195 1.6 1.65 156 160
Top Miocene 1.605 1180/1200 | 11% 1180 - 1200
(Yellow)

0.405 2.2 2.25 445 455
Top Thin 2.010 1625/ 1620 | 1650 1620 - 1650
Reflector Band

0.075 2.2 2.25 82 85
Top HARS 2.085 1705/ 1710 | 1736 1705-173%
Top Oligocene
(Pink)

0.375 2.6 2.25 490 420
Base FARS 2.460 2195/2150 | 21% 2150- 2195
Lower Eocene
(Orangé@

0.910 2.9 3.3 1320 1500
Acoustic (3.370 (3315/3340) | (3659 3315- 3340
Basement weak, unclear (3659
(Purple)
Prop. Penetfmbs) 1180
Prop. Total Penet 2200
inclusive Water(m

Working -table: LR-03A and Line AWI-20140310: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. Two velocity models are
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (veldef310smooth)
and b) interval-velocities transferred from Sonobuoy SB-0823 (after Ickrath, 2010). The last column gives the proposed depth-range [m] for the main
horizons, most likely depth (bold).

Pro: Miocene Sequence seems complete, and indicates undisturbed layering, top of HARS is shallow.

Contra: Far cross section, far sonobuoy, Uppermost layers (ca. 200 mbsf) show erosional or slumping features. Base of HARS is ambiguous.

Special : HARS show low-amplitude intercalations, only for fast drilling to HARS




Values of estimated age, depth, thickness, intarghicity, and the corresponding accuragi@ese LR-04A)

Site LR-04A AWI-20140318 | Streamer: 3000 m Waterdepth - Hydrosweep:784m
81.2592iN CDP 900 Sampl. Rate: 1 ms
141.2563jE SHOT468 Source: 3 x 8ltr. &Gun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | V-int (km/s) Thickness (m) | Thickness (m)| Depth (n) Depth (m) | Depth (m)
twt (s) twt(s) of VT-model | of Sonobouy | Vint of depcon| Vint of depcon Vint of Range
for NMO (SB-9813 veldef 3B SB-0823 veldef_318 | SB-0823 only veldef
SB-0823 calc. / graph. no SBvalues

Water 1.08 1.452 1.45 783 782
Seafloor 1.0 783 783 782 783-785

0.253 1.62 (1.75) /1.65 205 210
Top Miocene 1.331(unclear) 988/ 987 992 985- 1000
(Yellow) 990

0.264 2.06 (4.89/2.2 272 290
Top Thin 1.595 1260 1260 | 1282 1255- 1280
Reflector Band 1260

0.075 2.8 481/2.5 78 85
Top HARS 1.670 1338 1340 | 1367 1335-1370
Top Oligocene 1340
(Pink)

0.360 212 (4.89/2.3 381 415
Base HARS 2.0 1719/ 1720 | 1782 1715 1785
Lower Eocene 1720
(Orangé@

0.39 2.2 (4.8)/3.2 433 620
Acoustic 2.42 2152/ 2150 | 2402 2140- 2160
Basement
(Purple)
Prop. Penetfmbs) 1020
Prop. Total Penet 1800
inclusive Water(m

Working -table: LR-04A and Line AWI-20140318: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. Two velocity models are
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (veldef_318) and
b) interval-velocities transferred from Sonobuoy SB-0823 (Ickrath, 2010). SB-9813 (Jokat, 2005) was not applied, because it is very rough (only 2 layers
1.8 and 4.8 km/s). The last column gives the proposed depth-range [m] for the main horizons, values of veldef_318 are preferred, most likely depth (bold).

Pro:

Contra: No sonobuoys, Base of HARS ambiguous, HARS slightly disturbed.
Special : Thin reflector band: HARS consists of 3-4 upper reflectors with higher frequencies and a lower part of 4-6 reflectors with lower frequencies.

Close crosslines. Very shallow location of HARS. Plio- and Miocene Sequence seems complete and indicates undisturbed layering.




Values of estimated age, depth, thickness, intarghicity, and the corresponding accuragi@e LR-05A)

Site LR-05A AWI-20140305 | Streamer: 3000 m Waterdepth - Hydrosweep: 906 m
81.3365jN CDP750 Sampl. Rate: 1 ms
141.374QE SHOT393 Source: 3 x 8ltr. &Gun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | V-int (km/s) Thickness (m) | Thickness (m)| Depth (m) Depth (m) | Depth (m)
twt (s) twt(s) of VT-model | of Sonobouy | Vint of depcon| Vint of depcon Vint of Range
for NMO SB-9813 veldef 3B SB-9813 veldef_318 | (SB-9813 | only veldef
calc. / graph.| SB-0823 no SBvalues

Water 1.265 1.44 1.45 911 917
Seafloor 1.265 917/ 900 917 900- 915

0.262 1.57 1.75 206 230
Top Miocene 1.527 1120/ 1140 | 1150 11201150
(Yellow) 1140

0.423 1.9% (4.9 415 (1015)
Top Thin 1.950 1530/ 1560 | (2162) 15301560
Reflector Band

0.080 2.3 (4.9 92 (190)
Top HARS 2.030 1625/ 1650 | (2542) 1625- 1650
Top Oligocene
(Pink)

0.3 24 4.8 360 (720)
Base HARS 2.330 19852/2050? | (3260) 1985- 2050
Lower Eocene
(Orangé@

4.8

Acoustic s
Basement
(Purple)
Prop. Penetfmbs) 1150
Prop. Total Penet 2050
inclusive Water(m

Working -table: LR-05A and Line AWI-20140305: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. Two velocity models are
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction
(veldef_305smooth) and b) interval-velocities transferred from Sonobuoy SB-9813 (Jokat, 2005). Velocity model for SB-9813 is very rough (only 2 layers
1.8 and 4.8 km/s). The last column gives the proposed depth-range [m] for the main horizons, values of veldef 305 are preferred, most likely depth(bold).

Pro:

Contra: Close sonobuoys but crude VT-model, Base of HARS very unclear
Special : Only for Plio-Miocene Section

Close, parallel line. Shallow location of HARS. Plio- and Miocene Sequence seems complete and indicates undisturbed layering.




Values of estimated age, depth, thickness, intarghicity, and the corresponding accuragi@eie LR-06A)

Site LR-06A AWI-20140356 Streamer: 3000 m Waterdepth - Hydrosweep:779m
81.4568iN CDP725 Sampl. Rate: 1 ms
140.729%E SHOT 382 Source: 3 x 8ltr. &Gun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | V-int (km/s) Thickness (m) | Thickness (m)| Depth (m) Depth (m) | Depth (m)
twt (s) twt(s) of VT-model | of Sonobouy | Vint of depcon| Vint of depcon Vint of Range
for NMO SB-9813 ewveldef 3B/ | SB-9813 veldef 315 | SB-9813 only veldef
ew /smooth veldef_smooth calc. / graph. no SBvalues
Water 1.076 1.443/1.454 | 1.45 776/782 780
Seafloor 1.076 776,782,782| 780 776782
0.249 1.62/1.58 1.75 202/197 218
Top Miocene 1.325 987,979, 998 9751000
(Yellow) 1000
0.305 2.01/2.03 (4.9 307/310 (730
Top Thin 1.630 1285,1289 (1728 12801290
Reflector Band 1280
0.085 2.17/2.2 (4.9 92/94 (204
Top HARS 1.715 1377,1383 | (1932 13751390
Top Oligocene 1390
(Pink)
0.285 2.17/2.2 4.8 309/313 (685
Base HARS 2.000 1686,1696 (2617 16851700
Lower Eocene 1687
(Orangé@
0.630 2.19/2.4 4.8 690/756 (1512)
Acoustic 2630 2376,2452 (4129) 23752460
Basement 2460
(Purple)
Prop. Penetfmbs) 970
Prop. Total Penet 1750
inclusive Water(m

Working -table: LR-06A and Line AWI-20140315: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. Two velocity models are
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (ewveldef 315,
veldef_315smooth) and b) interval-velocities transferred from Sonobuoy SB-9813 (Jokat, 2005). Velocity model for SB-9813 is very rough (only 2 layers
1.8 and 4.8 km/s). The last column gives the proposed depth-range [m] for the main horizons, values of veldef_315 are preferred, most likely depth(bold).

Pro:

Contra: Close sonobuoys but crude VT-model, disturbed uppermost 100m, Base of HARS very unclear

Special :

Close crossline. Shallow location of HARS. Miocene Sequence seems complete and indicates undisturbed layering.




Values of estimated age, depth, thickness, intarghicity, and the corresponding accurag@ee LR-07A)

Site LR-07A AWI-20140321 | Streamer: 3000 m Waterdepth - Hydrosweep: 764m
81.6851iN CDP220 Sampl. Rate: 1 ms
142.3074E SHOT60 Source: 3 x 8ltr. &Gun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | No Sonobuoy | Thickness (m)| No Sonobuoy | Depth (m) No Depth (m)
twt (s) twt(s) of VT-model Vint of depcon depcon Sonobuoy | Range
for NMO 321veldef veldef_315 only veldef
321smooth _smooth calc. / graph. no SBvalues
Water 1.050 1.453 763
Seafloor 1.050 763 /760 760-765
0.250 1.492 187
Top Miocene 1.300 950/960 950-960
(Yellow)
0.079 1.69 67
Top Thin 1.379 1017/1030 10151030
Reflector Band
0.029 1.75 25
Top HARS 1.408 1042/1059 10401060
Top Oligocene
(Pink)
0.439 2.01 441
Base HARS 1.847 1483/1490 14801490
Lower Eocene
(Orangé@
0.298 2.2 328
Acoustic 2.145 (1811)/2000 18002000
Basement
(Purple)
Prop. Penetr.(mbg 740
Prop. Total Penet 1500

inclusive Water(m

Working -table: LR-07A and Line AWI-20140321: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. One velocity model is
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (ewveldef 321,
veldef_321smooth). The last column gives the proposed depth-range [m] for the main horizons

Pro:
Contra:

Close crossline. very shallow top of HARS.
No sonobuoys, disturbed Plio- and Miocene sequences, Base of HARS very unclear
Special : Only for drilling into HARS




Values of estimated age, depth, thickness, intarghicity, and the corresponding accuragi@eie LR-08A)

Site LR-08A AWI-20140292 | Streamer: 3000 m Waterdepth - Hydrosweep:1450m
82.4215jN CDP1720 Sampl. Rate: 1 ms
142.1678E SHOT 986 Source: 3 x 8ltr. &Gun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | No Sonobuoy | Thickness (m)| No Sonobuoy | Depth (m) No Depth (m)
twt (s) twt(s) of VT-model Vint of depcon depcon Sonobuoy | Range
for NMO 292vel_smo. 292vel_smo. only veldef
292 smooth calc. / graph. no SBvalues
Water 1.965 1.467 1441
Seafloor 1.965 1441/ 1435 1435- 1450
0.170 1.52 129
Top Miocene 2.135 1570/ 1570 1570
(Yellow)
0.355 2.04 362
Top Thin 2.490 1932/ 1920 1920- 1935
Reflectad Band
0.080 2.15 86
Top HARS 2.570 2018/ 1990 1990- 2020
Top Oligocene
(Pink)
0.270 2.27 306
Base HARS 2.840 2324/ 2290 2290- 2325
Lower Eocene
(Orangé@
0.220 2.5 275
Acoudic 3.060 2600 / 2620 2600- 2620
Basement
(Purple)
Prop. Penetr.(mbg 865
Prop. Total Penet 2315

inclusive Water(m

Working -table: LR-08A and Line AWI-20140292: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. One velocity model is
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (292vel_smooth).
The last column gives the proposed depth-range [m] for the main horizons

Pro:
Contra:
Special :

Close crossline. undisturbed Plio- and Miocene sequences
No sonobuoys, , Top HARS a deep at 1990 m, Base of HARS very unclear and deep




Values of estimated age, depth, thickness, intarghicity, and the corresponding accuragi@ee LR-09A)

Site LR-09A AWI-20140324 | Streamer: 3000 m Waterdepth - Hydrosweep:1251m
82.8274iN CDP135 Sampl. Rate: 1 ms
142.4677E SHOT Source: 3 x 8ltr. &Gun
a) b) a) b) a) b)
Horizon / Age Depth Thickness | V-int (km/s) | V-int (km/s) Thickness (m) | Thickness (m)| Depth (m) Depth (m) | Depth (m)
twt (s) twt(s) of VT-model | of Sonobouy | Vint of depcon| Vint of depcon Vint of Range
for NMO SB-9810 veldef _324m | SB-9810 veldef 324 | SB-9810 only veldef
324 smooth ooth calc. / graph. no SBvalues
Water 1.705 1.46 1.45 1244 1236
Seafloor 1.705 1244/1250 1236 12441251
0.165 1.59 2.2 131 181
Top Miocene 1.870 1375/1375 1417 1375
(Yellow)
0.350 1.93 2.2 338 385
Top Thin 2220 1713/1700 1802 17001715
Reflector Band
0.040 2.12 2.2 42 44
Top HARS 2.260 1755/1750 1846 17501755
Top Oligocene
(Pink)
0.175 2.18 2.3 190 200
0.095 104 109
Base HARS 2.435 1945/190 2046 19401945
Lower Eocene 2.530 2049/2050 2155 20452055
(Orangé@
0.520 2.76 2.3 718 (5998
Acoustic 3.050 2767/127® 2753 27502770
Basement
(Purple)
Prop. Penetfmbs) 750
Prop. Total Pen 2000
inclusive Water(m

Working -table: LR-09A and Line AWI-20140324: Main horizons, estimated age, depth and thickness in two-way traveltime [s]. Two velocity models are
used to calculate thicknesses and depths in meters: a) interval-velocities calculated from stacking velocities picked for NMO-correction (ewveldef 324,

veldef_324smooth) and b) interval-velocities transferred from Sonobuoy SB-9810(Jokat, 2005). The last column gives the proposed depth-range [m] for
the main horizons, values of veldef_324 are preferred, most likely depth(bold).

Pro:

Contra: Base of HARS ambiguous. Close sonobuoy, but crude model.

Special:

Crossline. Shallow location of HARS. Plio- and Miocene Sequence seems complete and indicates undisturbed layering.




Table 13 of Addendum : Processing Details of ACEX2 Seismic Lines

Table 13: Processing Details f or all ACEX2 Seismic Lines

DEFINE SHOT 17 4
DEFINE CDP 21 4

FLOAT RELEV 41 4 IEEE
FLOAT SELEV 45 4 IEEE
FLOAT HY-DEPTH61 4 IEEE
FLOAT SHT-X 73 4 IEEE
FLOAT SHT-Y 77 4 IEEE
FLOAT REC-X 81 4 IEEE
FLOAT REC-Y 85 4 IEEE
FLOAT CDP-X 181 4 IEEE
FLOAT CDP-Y 185 4 IEEE
FLOAT RECTIM 191 2

FLOAT LATSHOT 193 4 IEEE
FLOAT LONSHOT 197 4 IEEE
SEGYCRD

Header:

FIELD RECORD NUMBER:

Byte position 9 length 4 bytes - INTEGER

SHOTPOINT NUMBER: Byte position 17 length 4 bytes - INTEGER

CDP NUMBER: Byte position 21 length 4 bytes - INTEGER
WATER DEPTH (M): Byte position 61 length 4 bytes - IEEE
LATSHOT: Byte position 193 length 4 bytes - IEEE
LONSHOT: Byte position 197 length 4 bytes - IEEE

For lines of Addendum

LINE: AWI-98565
START:1998/07/20 23:30:00
END: 1998/07/21 08:40:00
SOURCE: VLF AIRGUN 8x3 L
INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 2 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

RECEIVER:32+4 CHANNEL STREAMER
OFFSET TO FIRST HYDROPHONE:110M
HYDROPHONE GROUP SPACING: 6.25M
DATA SORTED BY CDP (STACKED)
NUMBER OF CDP'S: 3720 (8-3728)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

(LORI-5B)

. NMO-CORRECTION

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION
10. DEPTH CONVERSION

O©CoO~NOOA~WNPRP

. SPHERICAL DIVERGENCE CORRECTION

LAT: 84.2235 LON: 147.9930
LAT: 83.5712 LON: 144.9424
SHOTINTERVAL: 15S=40M
MODEL: ES2420
SAMPLE/TRACE: 6001

GAIN: FP

FORMAT OF REEL: SEGY 32 BIT IBMFL
NOTCH FILTER: OFF
ACTIVE LENGTH: 200 M
NUMBER OF SHOTS: 2015
CDP SPACING: 25 M

. BAND-PASS FILTERING, (15/18 TO 70/80 Hz)



Table 13 of Addendum : Processing Details of ACEX2 Seismic Lines

LINE: AWI-98597
START:1998/07/23 21:51:30
END: 1998/07/24 02:04:30
SOURCE: VLF AIRGUN 8x3 L
INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 2 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

RECEIVER:32+4 CHANNEL STREAMER
OFFSET TO FIRST HYDROPHONE:110M
HYDROPHONE GROUP SPACING: 6.25M
DATA SORTED BY CDP (STACKED)
NUMBER OF CDP’S: 2131 (8-2139)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. NMO-CORRECTION

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION
10. DEPTH CONVERSION

O©CoOoO~NOULAWNPE

LINE: AWI-20080160 (LR-01A)
START OF PROFILE ON: 2008/09/23
END OF PROFILE ON: 2008/09/23
SOURCE: G-AIRGUN 4x8L
INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 2 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

RECEIVER: 48 CHANNEL STREAMER

OFFSET TO FIRST HYDROPHONE: 173M

HYDROPHONE GROUP SPACING: 6.25M
DATA SORTED BY CDP (STACKED)
NUMBER OF CDP’S: 544 (11-545)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING (CH 24,28,40,47)

. NMO-CORRECTION

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION
10. DEPTH CONVERSION

O©CoO~NOOUA~WNPRF

(LORI-16A)

. SPHERICAL DIVERGENCE CORRECTION

LAT: 80.9923 LON: 142.9676
LAT: 80.5591 LON: 142.9924
SHOTINTERVAL:15S=40M
MODEL: ES2420
SAMPLE/TRACE: 6001

GAIN: FP

FORMAT OF REEL: SEGY 32 BIT IBMFL
NOTCH FILTER: OFF
ACTIVE LENGTH: 200 M
NUMBER OF SHOTS: 1009
CDP SPACING: 25 M

. BAND-PASS FILTERING, (15/18 TO 70/80 Hz)

LAT: 80.5195 LON: -173.4996
LAT: 80.5344 LON: -174.1019
SHOTINTERVAL: 15S=40M
MODEL: ES2420
SAMPLE/TRACE: 6001

GAIN: FP

FORMAT OF REEL: SEGY 32 BIT IBMFL
NOTCH FILTER: OFF
NUMBER OF SHOTS: 318
ACTIVE LENGTH: 300 M

CDP SPACING: 25 M

. BAND-PASS FILTERING, (0/5 TO 200/250 Hz)
. SPHERICAL DIVERGENCE CORRECTION



Table 13 of Addendum : Processing Details of ACEX2 Seismic Lines

LINE: AWI-20140260 (LORI-5B)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE VESSEL: POLARSTERN

LINE: AWI-20140260 PROJECT: ARK2014
START:2014/09/02 22:20:59 LAT: 83.808 N LON: 145.171 E
END: 2014/09/03 18:54:57 LAT: 83.489 N LON: 160.578 E
SOURCE: G-GUN 6 x 8 L SHOTINTERVAL: 15S=40M
INSTRUMENT: EG&G GEOMETRICS MODEL: ES2420

SAMPLE INTERVAL: 2 MS SAMPLE/TRACE: 5500
RECORDLENGTH: 12 S PROJECTION: WGS84
RECORDING FORMAT: SEGD FORMAT OF REEL: SEGY32BIT IBMFL
ALIAS FILTER: 180 HZ NOTCH FILTER: OFF
RECEIVER: 48 CHANNEL STREAMER ACTIVE LENGTH: 300 M

OFFSET TO FIRST HYDROPHONE:187 M DISTANCE ANTENNA-SOURCE: 72 M
HYDROPHONE GROUP SPACING: 6.25 M CDP SPACING: 25 M
DATA SORTED BY CDP (STACKED) NUMBER OF SHOTS: 4934
NUMBER OF CDP’S: 7942 (2-7944) CDP FOLD: MAXIMAL 70
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. SPHERICAL DIVERGENCE CORRECTION

. NMO CORRECTION

. BANDPASS FILTERING 2/7-200/220 HZ

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION

10. DEPTH CONVERSION

O©CoO~NOOA~WNPE

LINE: AWI-20140279 (LORI-5B)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE VESSEL: POLARSTERN

LINE: AWI-20140279 PROJECT: ARK2014
START:2014/09/06 02:56:59 LAT: 84.017 N LON: 146.716 E
END: 2014/09/06 07:09:59 LAT: 83.649 N LON: 146.325 E
SOURCE: GI-GUN 2x 2.5L SHOTINTERVAL: 10S=25M
INSTRUMENT: EG&G GEOMETRICS MODEL: ES2420

SAMPLE INTERVAL: 1 MS SAMPLE/TRACE: 5500
RECORDLENGTH: 5.5 S PROJECTION: WGS84
RECORDING FORMAT: SEGD FORMAT OF REEL: SEGY32BIT IBMFL
ALIAS FILTER: 180 HZ NOTCH FILTER: OFF
RECEIVER: 96 CHANNEL STREAMER ACTIVE LENGTH: 600 M

OFFSET TO FIRST HYDROPHONE:194 M DISTANCE ANTENNA-SOURCE: 72 M
HYDROPHONE GROUP SPACING: 6.25 M CDP SPACING: 25 M
DATA SORTED BY CDP (STACKED) NUMBER OF SHOTS: 1516
NUMBER OF CDP’S: 1671 (18-1688) CDP FOLD: MAXIMAL 112
PROCESSING SEQUENCE:

1. DEMULTIPLEX

2. CDP SORTING

3. EDITING CHAN

4. SPHERICAL DIVERGENCE CORRECTION

5. NMO CORRECTION, V SCALED WITH 87%

6. BAND-PASS FILTERING, (2/7-200/220Hz)

7. STACKING

8. MUTE



Table 13 of Addendum : Processing Details of ACEX2 Seismic Lines

LINE: AWI-20140290 (LR-09A)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE

LINE: AWI-20140290
START:2014/09/11

END: 2014/09/11

SOURCE: G-GUN3x8L
INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 1 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

RECEIVER: 240 CHANNEL STREAMER
OFFSET TO FIRST HYDROPHONE:183 M

HYDROPHONE GROUP SPACING: 125 M

DATA SORTED BY CDP (STACKED)
NUMBER OF CDP’S: 2000 (1000-3000)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. NMO CORRECTION

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION
10. DEPTH CONVERSION

O©CoOoO~NOOA~WNPRE

LINE: AWI-20140292 (LR-08A)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE

LINE: AWI-20140292
START:2014/09/11 22:31:57

END: 2014/09/12 11:54:57

SOURCE: G-GUN 3x8L
INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 1 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

RECEIVER: 240 CHANNEL STREAMER
OFFSET TO FIRST HYDROPHONE:183 M

HYDROPHONE GROUP SPACING: 125 M

DATA SORTED BY CDP (STACKED)
NUMBER OF CDP’S: 5342 (67-5276)
PROCESSING SEQUENCE:

1. DEMULTIPLEX

2. CDP SORTING

3. EDITING CHANNELS

4. SPHERICAL DIVERGENCE CORRECTION

5. NMO CORRECTION

BANDPASS FILTERING 10/15-180/200 HZ

7. STACKING

8. AD ZERO TRACES

9. MIGRATE

10. DEPTH CONVERSION

. SPHERICAL DIVERGENCE CORRECTION

. BANDPASS FILTERING 10/15-180/200 HZ

VESSEL: POLARSTERN

PROJECT: ARK2014

LAT: 82.8558 N LON: 141.4833 E
LAT: 82.7537 N LON: 144.9492 E
SHOTINTERVAL: 15S=40M
MODEL: ES2420

SAMPLE/TRACE: 1200
PROJECTION: WGS84

FORMAT OF REEL:SEGY32 BIT IBMFL
NOTCH FILTER: OFF

ACTIVE LENGTH: 3000 M

DISTANCE ANTENNA-SOURCE: 72 M
CDP SPACING: 25 M

NUMBER OF SHOTS: 1264

CDP FOLD: MAXIMAL 160

VESSEL: POLARSTERN
PROJECT: ARK2014
LAT: 82.3917 N LON: 144.8471 E
LAT: 82.4890 N LON: 136.0381 E
SHOTINTERVAL:15S=40M
MODEL: ES2420
SAMPLE/TRACE: 1200
PROJECTION: WGS84

FORMAT OF REEL:SEGY32 BIT IBMFL
NOTCH FILTER: OFF
ACTIVE LENGTH: 3000 M
DISTANCE ANTENNA-SOURCE: 72 M
CDP SPACING: 25 M
NUMBER OF SHOTS: 3213
CDP FOLD: MAXIMAL 160



Table 13 of Addendum : Processing Details of ACEX2 Seismic Lines

LINE: AWI-20140305 (LR-05A)
COMPAGNY: ALFRED WEGENER INSTITUTE
AREA:LOMONOSOV RIDGE

LINE: AWI-20140305

START:2014/09/17 20:56:59

END: 2014/09/18 00:13:59

SOURCE: G-GUN3x8L

INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 1 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

RECEIVER: 240 CHANNEL STREAMER
OFFSET TO FIRST HYDROPHONE:183 M
HYDROPHONE GROUP SPACING: 12.5 M
DATA SORTED BY CDP (STACKED)
NUMBER OF CDP’S: 1324 (67-1390)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. SPHERICAL DIVERGENCE CORRECTION
. NMO CORRECTION veldef 305 _smooth

. BANDPASS FILTERING 10/15-180/200 HZ
. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION

10. DEPTH CONVERSION

VESSEL: POLARSTERN

PROJECT: ARK2014

LAT: 81.3586 N LON: 142.2860 E
LAT: 81.3129 N LON: 142.4413 E
SHOTINTERVAL: 15S=40M
MODEL: ES2420

SAMPLE/TRACE: 1200
PROJECTION: WGS84

FORMAT OF REEL: SEGY32BIT IBMFL
NOTCH FILTER: OFF

ACTIVE LENGTH: 3000 M

DISTANCE ANTENNA-SOURCE: 72 M
CDP SPACING: 25 M

NUMBER OF SHOTS: 789

CDP FOLD: MAXIMAL 157

O©CoOoO~NOOA~WNPE

LINE: AWI-20140307 (LR-01A and LR-02A)
START:2014/09/18 05:32:59  LAT: 80.9837 N LON: 141.8518 E
END: 2014/09/18 08:56:29 LAT: 80.9514 N LON: 143.6716 E

SOURCE: G-AIRGUN 3x 8L SHOTINTERVAL:15S=40M

INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 1 MS
RECORDLENGTH: 12 S
RECORDING FORMAT: SEGD
ALIAS FILTER: 180 HZ

MODEL: ES2420

SAMPLE/TRACE: 10000

GAIN: FP

FORMAT OF REEL: SEGY 32 BIT IBMFL

NOTCH FILTER: OFF

RECEIVER: 240 CHANNEL STREAMER  ACTIVE LENGTH: 3000 M

OFFSET TO FIRST HYDROPHONE: 183M
HYDROPHONE GROUP SPACING: 12.5M
DATA SORTED BY CDP (STACKED)
NUMBER OF CDP’S: 1370 (67-1436)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. NMO CORRECTION

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION
10. DEPTH CONVERSION

O©Coo~NOUh~WNPE

. SPHERICAL DIVERGENCE CORRECTION

. BANDPASS FILTERING 5/10-180/200 HZ

NUMBER OF SHOTS: 815
CDP SPACING: 25 M



Table 13 of Addendum : Processing Details of ACEX2 Seismic Lines

LINE: AWI-20140310 (LR-03A)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE VESSEL: POLARSTERN

LINE: AWI-20140310 PROJECT: ARK2014
START:2014/09/18 13:40:59 LAT: 81.0767 N LON: 142.1100 E
END: 2014/09/18 15:40:59 LAT: 81.2474 N LON: 142.0826 E
SOURCE: G-GUN3x8L SHOTINTERVAL: 15S=40M
INSTRUMENT: EG&G GEOMETRICS MODEL: ES2420

SAMPLE INTERVAL: 1 MS SAMPLE/TRACE: 1200
RECORDLENGTH: 12 S PROJECTION: WGS84
RECORDING FORMAT: SEGD FORMAT OF REEL:SEGY32 BIT IBMFL
ALIAS FILTER: 180 HZ NOTCH FILTER: OFF
RECEIVER: 240 CHANNEL STREAMER ACTIVE LENGTH: 3000 M

OFFSET TO FIRST HYDROPHONE:183 M DISTANCE ANTENNA-SOURCE: 72 M
HYDROPHONE GROUP SPACING: 125 M CDP SPACING: 25 M

DATA SORTED BY CDP (STACKED) NUMBER OF SHOTS: 481

NUMBER OF CDP’S: 826 (67-892) CDP FOLD: MAXIMAL 160
PROCESSING SEQUENCE:

1. DEMULTIPLEX

2. CDP SORTING

3. EDITING CHANNELS

4. SPHERICAL DIVERGENCE CORRECTION

5. NMO CORRECTION

6. BANDPASS FILTERING 10/15-180/200 HZ

7. STACKING

8. AD ZERO TRACES

9. MIGRATE TIME MIGRATION

10. DEPTH CONVERSION

LINE: AWI-20140315 (LR-06A)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE VESSEL: POLARSTERN

LINE: AWI-20140315 PROJECT: ARK2014
START:2014/09/19 05:47:59 LAT: 81.5378 N LON: 141.4468 E
END: 2014/09/19 10:03:30 LAT: 81.3201 N LON: 139.5358 E
SOURCE: G-GUN 3x8L SHOTINTERVAL:15S=40M
INSTRUMENT: EG&G GEOMETRICS MODEL: ES2420

SAMPLE INTERVAL: 1 MS SAMPLE/TRACE: 1200
RECORDLENGTH: 12 S PROJECTION: WGS84
RECORDING FORMAT: SEGD FORMAT OF REEL:SEGY32 BIT IBMFL
ALIAS FILTER: 180 HZ NOTCH FILTER: OFF
RECEIVER: 240 CHANNEL STREAMER ACTIVE LENGTH: 3000 M

OFFSET TO FIRST HYDROPHONE:183 M DISTANCE ANTENNA-SOURCE: 72 M
HYDROPHONE GROUP SPACING: 125 M CDP SPACING: 25 M

DATA SORTED BY CDP (STACKED) NUMBER OF SHOTS: 1-1023
NUMBER OF CDP’S: 1668 (67-1734) CDP FOLD: MAXIMAL 179
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. SPHERICAL DIVERGENCE CORRECTION

. NMO CORRECTION

. BANDPASS FILTERING 10/15-180/200 HZ

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION

10. DEPTH CONVERSION

O©CoOoO~NOUAWNPRE
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LINE: AWI-20140318 (LR-04A)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE

LINE: AWI-20140318

START:2014/09/19 17:12:00

END: 2014/09/19 22:33:45

SOURCE: G-GUN3x8L

INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 1 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

RECEIVER: 240 CHANNEL STREAMER
OFFSET TO FIRST HYDROPHONE:183 M
HYDROPHONE GROUP SPACING: 125 M

VESSEL: POLARSTERN

PROJECT: ARK2014

LAT: 81.1223 N LON: 141.9438 E
LAT: 81.4901 N LON: 140.0969 E
SHOTINTERVAL:15S=40M
MODEL: ES2420

SAMPLE/TRACE: 1200
PROJECTION: WGS84

FORMAT OF REEL:SEGY32 BIT IBMFL
NOTCH FILTER: OFF

ACTIVE LENGTH: 3000 M

DISTANCE ANTENNA-SOURCE: 72 M
CDP SPACING: 25 M

DATA SORTED BY CDP (STACKED)
NUMBER OF CDP'S: 2132 (67-2198)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. SPHERICAL DIVERGENCE CORRECTION
. NMO CORRECTION

. BANDPASS FILTERING 10/15-180/200 HZ
. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION

10. DEPTH CONVERSION

NUMBER OF SHOTS: 1289
CDP FOLD: MAXIMAL 164

O©CoO~NOOUOA~WNPRE

LINE: AWI-20140321 (LR-07A)
COMPAGNY: ALFRED WEGENER INSTITUTE
AREA:LOMONOSOV RIDGE

LINE: AWI-20140321

START:2014/09/20 06:58:00

END: 2014/09/20 11:26:45

SOURCE: G-GUN 3x8L
INSTRUMENT: EG&G GEOMETRICS
SAMPLE INTERVAL: 1 MS
RECORDLENGTH: 12 S

RECORDING FORMAT: SEGD

ALIAS FILTER: 180 HZ

VESSEL: POLARSTERN

PROJECT: ARK2014

LAT: 81.6643 N LON: 142.2855 E

LAT: 82.0322 N LON: 142.7794 E
SHOTINTERVAL:15S=40M

MODEL: ES2420

SAMPLE/TRACE: 1200

PROJECTION: WGS84

FORMAT OF REEL:SEGY32 BIT IBMFL
NOTCH FILTER: OFF

RECEIVER: 240 CHANNEL STREAMER
OFFSET TO FIRST HYDROPHONE:183 M
HYDROPHONE GROUP SPACING: 125 M
DATA SORTED BY CDP (STACKED)
NUMBER OF CDP’S: 1740 (67-1806)
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. NMO CORRECTION

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION
10. DEPTH CONVERSION

O©CoOoO~NOUhAWNPE

. SPHERICAL DIVERGENCE CORRECTION

. BAND PASS FILTERING 10/15-180/210 HZ

ACTIVE LENGTH: 3000 M

DISTANCE ANTENNA-SOURCE: 72 M
CDP SPACING: 25 M

NUMBER OF SHOTS: 1076

CDP FOLD: MAXIMAL 162



Table 13 of Addendum : Processing Details of ACEX2 Seismic Lines

LINE: AWI-20140324 (LR-09A)

COMPAGNY: ALFRED WEGENER INSTITUTE

AREA:LOMONOSOV RIDGE VESSEL: POLARSTERN

LINE: AWI-20140324 PROJECT: ARK2014
START:2014/09/20 20:40:00 LAT: 82.8256 N LON: 142.4676 E
END: 2014/09/21 01:08:15 LAT: 83.2152 N LON: 141.9785 E
SOURCE: G-GUN 3x8L SHOTINTERVAL: 15S=40M
INSTRUMENT: EG&G GEOMETRICS MODEL: ES2420

SAMPLE INTERVAL: 1 MS SAMPLE/TRACE: 1200
RECORDLENGTH: 12 S PROJECTION: WGS84
RECORDING FORMAT: SEGD FORMAT OF REEL:SEGY32 BIT IBMFL
ALIAS FILTER: 180 HZ NOTCH FILTER: OFF
RECEIVER: 240 CHANNEL STREAMER ACTIVE LENGTH: 3000 M

OFFSET TO FIRST HYDROPHONE:183 M DISTANCE ANTENNA-SOURCE: 72 M
HYDROPHONE GROUP SPACING: 125 M CDP SPACING: 25 M
DATA SORTED BY CDP (STACKED) NUMBER OF SHOTS: 1074
NUMBER OF CDP’S: 1828 (67-1894) CDP FOLD: MAXIMAL 156
PROCESSING SEQUENCE:

. DEMULTIPLEX

. CDP SORTING

. EDITING CHANNELS

. SPHERICAL DIVERGENCE CORRECTION

. NMO CORRECTION

. BANDPASS FILTERING 10/15-180/210 HZ

. STACKING

. AD ZERO TRACES

. MIGRATE TIME MIGRATION

10. DEPTH CONVERSION

O©CoOoO~NOOA~WNPE



