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e Collect side-scan sonar data along submerged paleoshorelines off the Bulgarian and
Romanian coast on the western Black Sea continental shelf

e Search for ancient shipwrecks and potential submerged terrestrial archaeological sites

e Characterize the seabed morphologies and subseafloor strata using side-scan sonar and
subbottom profiling

e Collect sediment gravity cores along ancient shoreline features and in the Black Sea

anoxic zone

e Analyze the cores, subsample for radiocarbon dating of mollusks
e Reconstruct the pre-flood paleo-landscape of the Black Sea shelf
e |dentify targets for future submersible investigation and sampling



APPLICATION FOR CONSENT TO CONDUCT MARINE SCIENTIFIC RESEARCH

1. General Information

| 1.1 Cruise name and/or number: | Black Sea 2001 Sonar Survey - F2001-042

1.2 Sponsoring institution(s):

Name Address Name of Director

Institute for Exploration

1.3 Scientist in charge of the project:

Name: Robert Ballard

Country:

Affiliation: Institute for Exploration
Address: 55 Coogan Boulevard Mystic,
Telephone: 8605725955

Email: rballard@ife.org

1.4 Entity(ies) /Participant(s) from coastal State involved in the planning of the project:

Name:

Country:

Affiliation:

Address:

Telephone:

Fax:

Email:

Website (for CV and photo):

See Section 6.2.

2. Description of Project

2.1 Nature and objectives of the project:

conduct a sonar survey in the Black Sea. This is a cooperative project with the Bulgarian Academy of Sciences, based in Varna,
Bulgaria. Although vessel to be used is Bulgarian, because project is U.S.-funded and principal investigator is U.S. scientist, Embassy
was advised that request must be made by the United States on his behalf.

2.2 Relevant previous or future research projects:

2.3 Previous publications relating to the project:

3. Geographical Areas

3.1 Indicate geographical areas in which the project is to be conducted (with reference in latitude and longitude, including coordinates
of cruise track/ way points):

3.2 Attach chart(s) at an appropriate scale (1 page, high-resolution) showing the geographical areas of the intended work and, as far as
practicable, the location and depth of sampling stations, the tracks of survey lines, and the locations of installations and equipment.

Chart provided - see Section 10.1.

4. Methods and Means to be Used




4.1 Particulars of vessel:
Name: AKADEMIK
Type/Class: Ship
Nationality (Flag state): Bulgaria
Identification Number (IMO/Lloyds No.):
Owner:
Operator:
Overall length (meters): 180.00
Maximum draught (meters): 15.70
Displacement/Gross tonnage: 1225.00
Propulsion:
Cruising:
Maximum speed:
Call sign: LZDA
INMARSAT number and method and capability 2182 kHz and VHF
of communication (including emergency
frequencies):
Name of master:
Number of crew: 18
Number of scientists on board: 21

! 4.2 Other craft in the project, including its use:
4.3 Particulars of methods and scientific instruments:
Types of samples and measurements Methods to be used Instruments to be used

4.4 Indicate nature and quantity of substances to be released into the marine environment:

yes

4.5 Indicate whether drilling will be carried out. If yes, please specify:

yes

4.6 Indicate whether explosives will be used. If yes, please specify type and trade name, chemical content, depth of trade class and
stowage, size, depth of detonation, frequency of detonation, and position in latitude and longitude:

yes

4.7 Indicate whether protected species be studied. If yes, please specify:

yes

5. Installations and Equipment

and depth, and measurements):

Details of installations and equipment (including dates of laying, servicing, method and anticipated timeframe for recovery, locations

yes

6. Dates

6.1 Expected dates of first entry into and final departure from the research area by the research vessel and/or other platforms:

Project Start Date: Aug 15, 2001

Project End Date: Aug 31, 2001




6.2 Coastal State-specific details:

Coastal Area Estimated Entry Date Estimated Departure Date
Bulgaria Aug 15,2001 Aug 31, 2001
Explanation of multiple entries:

N/A

Research will be performed: within 12 nm

Extent to which Bulgaria will be enabled to participate or to be represented in the research project:

Name, affiliation and contact information for all participants from Bulgaria:

Coastal Area Estimated Entry Date Estimated Departure Date
Romania Aug 15,2001 Aug 31, 2001
Explanation of multiple entries:

N/A

Research will be performed: within 12 nm

Extent to which Romania will be enabled to participate or to be represented in the research project:

Name, affiliation and contact information for all participants from Romania:

7. Port Calls

| No port calls

8. Participation of the representative of the coastal State

8.1 Modalities of the participation of the representative of the coastal State in the research project:

See Section 6.2.

8.2 Proposed dates and ports for embarkation/disembarkation:

See Section 6.2.

9. Access to Data, Samples and Research Results

9.1 Expected dates of submission to coastal State of preliminary report, which should include the expected dates of submission of the
data and research results:

No more than 60 days from the end date of the research as provided in Section 6.1.

9.2 Anticipated dates of submission to the coastal State of the final report:

No more than 2 years from the end date of the research as provided in Section 6.1.

9.3 Proposed means for access by coastal State to data (including format) and samples:

Data will be provided through official channels at no cost to the coastal State(s). Samples will be provided upon request.

9.4 Proposed means to provide coastal State with assessment of data, samples and research results:

Assessment of data, samples and research results will be provided at no cost to the coastal State(s).

9.5 Proposed means to provide assistance in assessment or interpretation of data, samples and research results:

Assistance in further assessment or interpretation will be provided upon request.

| 9.6 Proposed means of making results internationally available:
[

10. List of Supporting Documentation

10.1 List of attachments, such as additional forms required by the coastal State, etc.:

Attachment Type | Description | Attachment | Submission Date

No Attachments Currently Available
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“Black Sea — Noah - 2001” Expedition

16-29 August 2001

West part of the Black Sea
Geographic coordinates of investigated area: Latitude: 44°06'N - 42°20'N , Longitude: 028°00.’E - 030°24'E

List of Core locations

Station Date Time Latitude | Longitude Depth | Length of Explanations
No (GMT) m cg;f
ABI 16August | 11:15 | 43°04.200N | 028°49.220E | 1111 | 110 CTD station till 500 m
AB2(1) | 18 August | 13:15 | 42°59.770N | 028°29.750E | 84 10 Under the sediments there are
Beach rock
AB2(2) | 18 August | 15:05 | 42°59.770N | 028°29.750E | 84 30 Under the sediments there are
Beach rock
AB3 18 August | 17:00 | 42°59 540N |028°33.070E | 145 133
AB4 19 August | 11:30 | 42°52.100N | 028°29.600E | 115 153 Accident
AB5 22 August | 17:45 | 43°06.260N | 028°39.890E | 500 | 130 CTD station till 500 m
AB6 22 August 43°05.0636N | 028°41.1673E| 570 162
AB7 22 August 43°06.5900N | 028°39.360E | 140 160 Finish of Provadiyska river
submerged valley
polygon
ABS 25 August 44°04,6472N | 030°07,7733E | 90 33 Begin Danube delta polygon. CTD station.
AB9 25 August 44°04.3733N | 030°07.3609E| 85 80 CTD station
AB10 25 August 44°02.5900N | 030°12.1206E| 140 74 CTD station
ABI11 25 August 44°02.0320N | 030°11.6894E| 120 45 CTD station
AB12 25 August 44°02.8300N | 030°12.580E | 115 32 CTD station
AB13 25 August 44°00.0987N | 030°16.1837E| 350 350 CTD station
ABl4 25 August 43°53.2900N | 030°26.4200E| 784 355 Diatomic ooze with gas structures. CTD station
AB15 26 August 43°51.5329N | 030°20.9826E| 117 240 Finish of Danube delta polygon
AB16 27 August 43°00.8700N | 029°08.6700E| 1629 | 235 Begin cape Emine polygon
AB17 27 August 42°40.3513N | 028°20.9182E| 120 270
AB18 27 August 42°40.3596N | 028°19.1361E| 90 100 Last core from cape Emine polygon
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08.16.2001 Core AB-1

42° 58,57 N

028’ 46,80 E

Z=1111m

Coccolithic ooze, greenish gray, microlaminated, microbanded
Hr

Sapfopelic mud, dark and brounish green with a coccolithic
seam
HI*

Lacustrine clay, gray
Ne

110 cm




08.18.2001

42°59,33 N

028° 29,00 E

Z =84 m
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Core AB -2

Greenish gray, silty clayey mud with dispersed shells of Molluscs and
their fragments (the mothern fauna is predominated: Mytilus
galoprovincialis, Abra, Modiolus phaseolinus, Triphon muricatus etc.)
Hl
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08.18.2001

42°59,3715N

028° 33,3992 E

Z=143,5m

Core AB-3

Very soft gray clay with dispersed shells of Modiolus phaseolinus and

—~ | Dreisena (disarticulated) and their fragments
~ | Transition from HI to Ne

Gradual transition to gray, soft clay(uniform) with dispersed Neoeuxinian
fauna(shells of Dreisena, Turicaspia caspia lincta etc.)
Ne

Sharp boundary to the mottle clay

The mottle gray clay(stiky) with rare fragments of shells. The spots are
likely enriched of organic matter
Ne?
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08.19.2001

42°52,10N

028° 26,90 E
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Core AB -4

Mud enriched with organic matter, uniform. Large fragments and
disarticulated shells of Mytilus galoprovincialis
Hl

Sharp contact between fresh water sediments and marine deposits

Soft gray clay, uniform with large Dreisena and fragments of Dreisena
Ne

Freshwater shellhash with clay matrix. Turicaspia caspia lincta

Alternation: Light mottled, non mottled and heavy mottled gray clay with
shell fragments of Dreisena and disarticulated shells
Ne

Mottled gray and black clay or enriched with organic matter. Shell fragments

Gray clay with dark gray spots(organic?). Smal shell fragments of Dresena

A seam of concentrated Dreisena shells

Gray clay, light organic mottled with Dreisena (disarticulated)




Core AB -5
08.22.2001

430 05,03 N

028 41,19 E

Z.=500 m

] [~c~c~c~c~c-c~c~C~

Greenish gray coccolithic ooze, microlaminated
HI’

Green dark green sapropelic mud
HI

A diatomic seam - 3mm

106 -
108 -

110 -

112

114 -

116 -

118

1]

124 - Green dark green sapropelic mud microlaminated microbanded with 4
gg | coccolithic seams

130
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08.22.2001

43’ 05,0636 N

028° 41,1673 E

Z=570m
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Core AB -6

Greenish gray coccolithic ooze
HI

Sharp boundary

Dark green sapropelic mud
HI

Sharp boundary - Sapropel / Fresh water clay

Gray clay with light microorganic seams
Ne

Gray clay with heavy organic seams

Gray clay

Light organic seams in gray clay

Gradual transition

Gray clay with intercalated organic seams

Gradual transition

Gray clay with seam(160 cm) enriched of organic matter




08.22.2001

43" 06,590 N

028° 39,360 E

ARKARAAKARAKNARARANANAAN

ARARRARNARRARKANARNANKR X

ARKRRRARARANAXKXARKNA AR

AAKKARRANARRAKAARAANARKK

ARRRKAKANARARKAAARANANAN

KARRNAAKRKKANANKRARRARAR

WAKRRKARAAANAARARKRRXANN

1A

Core AB -7

~ 5 cm with semiliquid to very soft modern
deposits with Modiolus phaseolinus in the upper
most part of the column was not safed

Gray clay with articulated Dreisena shells

Gray clay visible without shells

Gray clay with infrequent Dreisena shells and gas
structures

Dark gray clay with heavy black spots of organic matter

Gray clay with heavy mottles organic matter

Gray clay with moderate intercalated organic seams

Gray clay with heavy intercalated organic seams

Black heavy organic matter

Gray clay with heavy organic seams

Gray clay with moderate organic seams




08.22.2001

43° 07,487 N

028° 38,0317 E

Z=90m
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33 cm

Core AB -8

Silty sandy clayey, greenish gray mud with Holocen fauna:
Modiolus, Cardium, Mytilus fragments

Shell hash with greenish gray sandy matrix. Mixture of modern
and Neoeuxinian fauna.
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08.25.2001

44° 04,3733 N
030° 07,3609 E

Z.=85m
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Core AB-9

Very soft gray green clay with Modiolus phaseolinus
Hr

Soft greenish gray clay with Modiolus phaseolinus
HI

Sharp contact

Shell hash with big fragments of Mytilus - HI’

Sharp contact

Sandy shells - lacustrine disarticulated shells and
fragmented

Pl (Ne?)

Light sandy gray clay with organic microlamination.
and rare fragments of Dreisena

P1 (Ne?)
Sharp contact

Sandy gray clay with organic microlamination
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08.25.2001

44° 02,59 N

30° 12,1206 E

Z=140 m

. HB -0

Fragments and disarticulated shells of Dreisena and Modiolus concentrated
in greenish gray sandy clay (transition part of sediments from lake
conditions to marine conditions

Greenish gray soft sandy clay with disarticulated large Dreisena
dispersed throughout in the interval
Ne

Sharp contact

Olive gray sand with predomination of shell fragments(mm-s) over
disarticulated small Dreisena shells
Ne

Intercalated sand seam in greenish gray clayey sand with disarticulated
and articulated Dreisina (>2 ¢m)
Ne




Saaaa

ODHENOORDBNO

i J

el

-

08.25.2001

440 02,0320 N

030 11,6894 E

Z=120m
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45 cm

AR~ 11

Olive gray clay very soft with concentrated Modiolus phaseolinus (juvenile)
Hr

Gray soft clay with infrequent disarticulated Modiolus phaseolinus
HI

Shell hash with large fragments and rare disarticulated shells of Mytilus.
Matrix: dark gray clayey mud
HlZ'.’
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08.25.2001

44° 02,830 N

030° 12,580 E

Z=115m
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32 cm

A 12

Olive gray clay with disarticulated Modiolus phaseolinus
HI

Shell hash with Mytilus large fragments
le?
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08.25.2001

44" 00,0987 N

30° 16,1837 E

Z. =350 m
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350 cm

08.25.2001

435329 N

30° 26,42 E

Z=784m

Core - 13

Dark greenish gray clay very soft to semi
liquid

Olive gray diatomic ooze

Grayish green clay seam

Core AB - 14

355 cm - Diatomic ooze with gas structures
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08.26.2001
43°51,5329 N

30° 20,9826 E

Z=117m
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Core AB - 15

Mixture Mytilus and Modiolus phaseolinus in mud matrix
Transition part to HI’

Shell hash of Mytilus (3 cm) in mud matrix
HI

Mixture Mytilus (articulated-3cm and disarticulated shells) and disarticulated
Dreisena shells and fragments in mud matrix. Transition part
Sharp contact

Greenish gray very soft clay with frequent disarticulated Dreisena
shells (1-1.5 cm)
Ne

Gray clay with light organic mottling and articulated and
disarticulated Dreisena shells (1-1.5 cm)
Ne

Gray soft clay without organic matter

Soft gray clay with light organic mottling
Soft gray clay with heavy organic mottling

Soft gray clay with light organic mottling

Middle stiff gray clay, moderate organic mottling

Stiff gray clay




08.27.2001

43° 00,870 N

029° 08,67 E
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235 cm

Core AB - 16

Coccolithic ooze with sapropelic seam
Hr

Sapropelic mud
HI

Olive gray soft clay
Ne

Dark gray clay with organic lamination
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42° 40,3513 N
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Mud with juvenile Modiolus phaseolinus shells
3

Hi

Clayey silt to clay in upper part, olive gray

very soft with big fragments of Mytilus and
disarticulated Abra and Cardium

HI

Seam with very small fragments more than disarticulated
Dreissena shells. Sand matrix, well solid

Ne

Soft greenish gray clay with more fragments than
articulated and disarticulated Dreissena shells
Ne

Concentrated disarticulated whole Dreissena shells

Concentrated more shell fragments than
disarticulated Dreissena shells

Soft gray clayey sand from the shell fragments
Concentrated disarticulated Dreissena shells

Moderate stiff clay with Dreissena fragments

Large disarticulated and articulated Dreissena shells

Concentrated articulated and disarticulated shells of Dreissena and

fragments in clay matrix
Moderate stiff gray clay with fragments of Dreissena

Seam of concentrated disarticulated and articulated Dreissena shells

Moderate stiff gray clay with disarticulated shells, more

fragmented Dreissena

Seam of concentrated disarticulated Dreissena shells and fragmented

Moderate stiff gray clay with disarticulated and fragmented small

Dreissena shells

770

Normal grain size gradation
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08.27.2001

42° 40,3596 N

028° 19,1361 E

Z=90m
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100 cm

Very soft to semi liquid dark green clay with infrequent
Modiolus shells
Hr

Sharp contact

Soft sticky greenish gray clay with articulated and
disarticulated Mytilus shells and fragments
Hr

Sharp boundary

Concentrated shells(small articulated and disarticulated)
and fragments of Dreissena, Monodacna, Turicaspia etc.
. Greenish gray sandy matrix




Summary of Black Sea '01 SIMRAD Data

START
SIMRAD|JULIAN |START (START |PING
EXCEL FILE NAME FILE[{DAY TIME DEPTH |INTERVAL COMMENT
Master1 (Bulg 228-230) 1908 228] 19:10:34 4.2 1.359133
1939 228} 19:40:02 83.2 1.242453
2021 228 20:22:49 89.9 1.246392
2041 228] 20:41:43 84.6 1.241879
2123 228| 21:23:24 87.6 1.243321
2152 228| 21:52:44 88.7 1.243243
2220 228| 22:22:08 927 1.244291
2250 228| 22:52:12 109.9 1.242786
2320 228| 23:21:48 87.3 1.242542
2352 228| 23:53:53 116.4 1.243421
0021 229 0:22:21 88.2 1.242449
0045 229 04722 116.1 1.242236
0121 229 1:21:23 89 1.243123
0145 229 1:44:56 106.2 1.244382
0215 229| 2:14:42 92 1.242091
0245 229 2:44:57 112.9 1.260741
1827 229| 18:30:19 143.6 1.241496|Break in time (last file ended at 2:59:08)
0546 230 514710 122.6 1.241559
0713 230 7:13:34 87.2 1.241985
Master2 (Bulg 230-231) 0840 230| 8:40:54 109.2 1.241879
1658 230| 16:58:50 134.4 1.273359|Break in time (last file ended at
13:41:00)
1955 230 19:56.03 126.5 1.253898
0834 231 8:34:56 151.4 1.242424
Master3 (Bulg 231-233) 0951 231} 9:52:02 144.1 1.486679
1035 233| 10:35:36 23.8 1.447114|Break in day
Master4 (Bulg 233-4) 1311 233/13:11:38 Al 44.6 1.241558|Break in time (last file ended at 12:33)
Master5 (Bulg 234) 0900 234| 9:00:00 83.8 1.475501
Master6 (Romania 235-236) 0802 235| 8:02:35 77.5 6.214339|Break in day, after transit to Romania
1021 235| 10:22:01 99.3 6.218097
1151 235| 11:51:48 86.8 6.213628
1248 235 12:48:29 83.4 6.210942
1540 235| 15:40:16 105.6 6.211391




1836 235| 18:36:50 108.8 6.211823

2125 235| 21:25:19 86.7 6.214241

0011 236 0:11:38 104.3 6.226698

0353 236] 3:53:39 109.5 6.210689

0854 236| 8:54.08 109 6.208931

1103 236| 11:04:02 94.1 6.221995

2112 236] 21:12:31 96.4 6.213901

0044 237] 0:44:21 102.8 6.216921|End time estimated

0853 237 8:53:10 135.5 6.232911

0934 237] 9:34:21 89.4 6.227882{last hour or so of data was not on any
line....ECHO recovered 1020
break in time. See file "Full data
processed from recovery.xls”; it includes
comparisons with known periodic
SIMRAD depths which were logged in
NAV book. Some anomalous or

Master7 (Romania--Becovered from ISIS data) 1 237| 20:33:24 551.5] 7.133256083|incomplete lines have been deleted.

237 Note:these filenames are not SIMRAD

files and don't really exist. They are
2 23:24:42 111.3] 7.133256083|invisible.

237 Method: From ISIS data (layback, Fish
depth, altitude, speed), bottom depth
was calculated and time difference
between fish and boat location was

3 23:58:36 116.3| 6.416666667|determined.
4 238] 1:09:17 202.5| 7.543209877
5 238 1:24:34 275.2| 6.697332107
6 238| 3:24:54 110.5| 6.504217432
7 238| 5:24:20 254.1] 6.785305344
8 238 7:21:10 110.7] 6.611428571
9 238| 9:15:37 283.1] 6.620853081
10 238 11:11:32 110.9] 6.658823529
11 238| 12:49:06 180.1{ 6.150442478
12 238| 13:07:58 244.2] 6.879382889
13 238| 14:23:37 118.7] 6.416879795
14 238| 15:09:18 110.9{ 6.489871087
15 238| 17:10:32 224.6| 6.946264744
16 238| 18:57:04 124.8 4.05982906
Master8 (Area V 239-241) 1335 239| 13:35:25 88.8| 7.460260973|break in day




1849 239| 18:50:05 96.3| 7.454076367

2050 239] 20:50:37 117.9] 7.464944649

2124 239 21:24:42 100.9| 7.450499839

0349 highly incomplete file, omitted
0745 240] 7:46:03 1271} 7.458769634|break in time (last ended 3:49:46)
1056 240| 10:56:08 151.7] 7.429139731

1506 240 15:06:40 135.5| 7.450395901

1933 240| 19:33:33 149} 7.676056338

2055 240| 20:55:46 160.9 7.457383|break in time (last ended 19:42:38)
0023 241 0:23:22 164 7.545665
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Master1 (Bulg 228-230)
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0:11:38

3:53:39

START PING
DEPTH INTERVAL COMMENT
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92.7 1.244291
109.9 1.242786
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116.1 1.242236
89 1.243123
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92 1.242091
112.9 1.260741
Break in time (last file
143.6 1.241496 |ended at 2:59:
122.6 1.241559
87.2 1.241985
109.2 1.241879
reak in time (last file
134.4 1.273359{ended at 13:41:00)
126.5 1.253898
151.4 1.242424
1441 1.486679
23.8 1.447114 Break in day
reak in time (last fil
44 6 1.241558lended at 12:
83.8 1.475501
&|Break in day, after
77.5 6.214339\transit to Romania
99.3 6.218097 —
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File Name Start Time EndTime Line Total (Mb) Comments
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File Name Start Time EndTime Line Total (Mb) Comments
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File Name Start Time  End Time Line Total (Mb) Comments
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