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USS Arizona, Pearl Harbor
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Rusting time bombs cNewscentst  Based on

There are over 8500 potentially polluting wrecks lying on the seabed, nearly 1600 of which are oil tankers, .
Most of them sank during the second world war M |Ch e I eta I . (2005 )

Environmental Risks KNOWN &

WRECK SITES

Other types of fuel
Munitions
Hazardous cargo A S

3

Intrinsic ship properties
* Oils and lubricants .
* Antifouling paints (Cu, Hg) g

e Various chemicals ’

. E Vald
* Solid metal(s) nker <pill

1989
~€:’?],r?e050 1tonneof oil= ~7barrels=  ~1.1m?
Complex chemical fingerprint
[ i Deepwate ESTIMATES
Dynamic (release / fjegradatlon) SEeer BT L
Seldomly characterized 2070 IN SUNKEN VESSELS
ant CLEAN-UP
2.5 to 20 million COSTS

Environmental impact? tonnes $2300 to $17,000

per tonne

Biodegradation? ~1.1 million
tonnes

SOURCE: SEA ALISTRALIA
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Effects on microbial communities 1 @
GHENT
UNIVERSITY ~ CMET

Center for Microbial Ecology; Prof. Nico Boon & Dr. Josefien Van Landuyt

Research questions

1. Are there residual pollutants components (organic aromatic compounds; heavy
metals; explosives) present in the sediments surrounding an old shipwreck?

2. Does the shipwreck (steel) and the residual pollutants influence the microbial
composition and how far away can this influence be seen in the sediments?

3. Are there taxa that are clearly correlated with the aromatic compounds?
4. Why are these bacterial species correlated; can it be linked to functionality?

Biodegradation- / Bioremediation- / Biomonitoring-potential?




V-1302 John Mahn
Requisitioned steam trawler, rapidly sunk by RAF bombers in 1942

‘»} Gefechtsbericht von Vp. 1302
zum Fliegerangriff gm 12.2.42.

Am 12.2&2 stand die Rotte Vp. 1302/03 auf Position 2
| Quadrat 8755 mitte oben. Die Gruppe war fir eine ¥errbootaufgsbe
| auf diese Position ausgelegt, dazu Vp.1303 vor irrer.
Vor und nach Passieren des Schlachtschif’verbendes ux 15.00

Uhr war starke Fliegertitigkeit. Einmotorige Maschinen zeitweilig
bis zu 20 Stiick kreisten in einer Hihe vor 1000 - 2000 = Hber den
Booten. Deshelb war ab 15.00 Ubr Fliegerslarm fir V. 1302 befoh-
len. Um 15.53 Uhr kamen 6 einmotorige Flugzeuge in nord-sstlicher
Richtung (STB achtereus von Vp. 1302) in Sicht. De zunichst nicht
susgumachen war, ob es sich um feindliche Maschiner heRielte und
dde Anflugrichtung parallel zum Kurs des Zoctes werlief, wurde
erst beim Aufzudrehen der Msschinen im rechtern Winkel zuf Vp.1302
bezw. 1303 Feuer ertffnet. Entfernung beim Feuereriffner 300 =.
(siche Skizze) Es wurden auf der am rechten Fliigel fliegenden
Mewchine einwandfreie Treffer beobachtet; diese stiirzte neck dem
Uberfliegen des Bootesw.Debei wurde die Mastspitze des vor Vp.1302
 beriihrt und abgebrochen. Gleichzeitig erhielt Vp. 1302 zehlreiche
 Pre durch Bordwaffen zuf den schteren Flekstand und zwei Som-
‘e Die erst Bombe t Chornsteinfu8 und detonierte im
Die zweite Bombe traf das Achterschiff, durchschlug
ekstand und Dom #ind detonierte im ¥ellentumnmel. Durch
Bombentreffer sank das Boot inmerhalb einer helben Mimute
Achtersteven mit STB Schlagseite. Die Geschiitzbediemumg
xen MG C/38 erzielte die vorgenannten Treffer. Zrst mech
| Sinken des Bootes ein weiteres SchieSen nicht mehr er-

- #nd die Bedienung vom Wasser weggerissepfrurde, Feuer

gesz, Telgmann
It.z.S. u. Eomdt.




V-1302 John Mahn
Centrally located within the Belgian North Sea
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V-1302 John Mahn

Common depth and sediment type (medium sand)
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V-1302 John Mahn

Sea floor morphology




V-1302 John Mahn

Common bacterial species composition (16S rRNA seq.)
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Sampling (2020)
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Processing

Thermo e

Acid digestion

12x +250gr.

Cell counts <—

Flowcytometry (Attune NXT) DNA sequencing (lllumina miseq)

PAH analysis (23 compounds)

Explosives (TNT; 1,3-DNB)

—— > Trace metal analysis

Fe, Zn, Pb, Ni, Cu, Cr, As

16S rRNA gene sequencing
Bacterial diversity
Chloroplast/mitochondria



Polycyclic aromatic hydrocarbons (PAH) — coal bunker still leaching
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Also low levels of TNT and 1,3-DNB




Heavy metals — Ni & Cu starboard side
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Bacterial abundance — mostly equal

Fresh sediment

I I I I
9 “ 5 ) ¥ %
Sample distance from the shipwreck [m] Sample distance from the shipwreck [m]

— T ——
= e
105 J‘ I
c [
@ o
£ =
; - =)
3 10 5
2
= E
[ =] =]
@ @
8108 S
== E=
10°-
1 1
,:'J

Cross section:
From ... to ...

Bow
Stern

Cross section:
From ... to...

__| Port side
. Starboard



Bacterial community composition — small differences
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Others llumatobacteraceae Order_BD7-8 Sandaracinaceae I Unknown_Family
Colwelliaceae Kiloniellaceae Order_Desulfobulbales | Saprospiraceae Woeseiaceae

E Cyclobacteriaceae || Microtrichaceae Phycisphaeraceae Sulfurimonadaceae

amlilla . .

Desulfocapsaceae || Nitrosococcaceae Phylum_NB1-j Sulfurovaceae
Flavobacteriaceae || Nitrospiraceae Pirellulaceae Thiomicrospiraceae

Halieaceae Order Actinomarinales [| Rhodobacteraceae Thiotrichaceae




Phytoplankton community composition — minor changes
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B-diversity 16S — steel vs. sand
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Steel; a lot of Desulfobacterota (Desulfobulbia = sulfate-reducing bacteria linked to MIC)
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Woeseiaceae —

Unknown_Family —
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Biodegradation?

PAHs ‘.
v' Rhodobacteraceae (phenanthrene-degraders)
v' Chromatiaceae (naphthalene-degraders)
v’ Flavobacteraceae (fluoranthene-degraders)
v Woeseiaceae (generalists) O
X Alcanivoracaceae (alkane-degraders) ‘.
TNT CH
v’ Enterobacterales (TNT-degraders 3
( 8 ) O,N NO,

v’ Colwelliaceae (TNT-degraders, Paardemarkt)
X Piscirickettsiaceae (Methylophaga; Paardemarkt)
X Thalassospiraceae (Thalassospira; Paardemarkt)

NO,




Conclusions

Are there residual pollutants components (organic aromatic compounds; heavy
metals; explosives) present in the sediments surrounding an old shipwreck?

Yes, clearly.

Does the shipwreck (steel) and the residual pollutants influence the microbial
composition and how far away can this influence be seen in the sediments?

Yes, especially PAH & metals (Pb, Zn).
Are there specific taxa that are clearly correlated with the aromatic compound?

Yes (Rhodobacteraceae, Chromatiaceae + Flavobacteraceae and Woeseiaceae)

Why are these species correlated; can it be linked to functionality?
Highly likely.

Biodegradation / Bioremediation-potential?

Plausible, more research needed.
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Collaborators:

Josefien Van Landuyt
Kankana Kundu

Sven Van Haelst
Marijke Neyts

Koen Parmentier
Nico Boon

Crew of RV Simon Stevin
Volunteer scientific divers
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