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Definitions & Cautionary Note 

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are sometimes used for convenience where 

references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to subsidiaries in general or to those who work for them. These expressions are also used 

where no useful purpose is served by identifying the particular company or companies. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to companies over which Royal Dutch Shell plc 

either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and “joint operations” respectively. Entities over which Shell has 

significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in a venture, partnership 

or company, after exclusion of all third-party interest. 

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or may be deemed to be, 

forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could 

cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Royal 

Dutch Shell to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases such as 

‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms and phrases. 

There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including 

(without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry 

competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing 

business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing climate change; (k) economic and financial market 

conditions in various countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in 

the reimbursement for shared costs; and (m) changes in trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. All forward-looking statements contained in this 

presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional risk factors that may affect 

future results are contained in Royal Dutch Shell’s Form 20-F for the year ended December 31, 2016 (available at www.shell.com/investor and www.sec.gov). These risk factors also expressly qualify all forward-looking statements 

contained in this presentation and should be considered by the reader. Each forward-looking statement speaks only as of the date of this presentation, November 14, 2017. Neither Royal Dutch Shell plc nor any of its subsidiaries 

undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially from those stated, implied or 

inferred from the forward-looking statements contained in this presentation. 

We may have used certain terms, such as resources, in this presentation that United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC. U.S. investors are urged to consider 

closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain this form from the SEC by calling 1-800-SEC-0330. 
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Hydrocarbon Seepage 
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Gas water and mud seeping from ground. Photo credits: 
Shell International Limited  
 

Walls of Babylon still standing today. Photo credits: Shell International 
Limited  

Yanar Dag – Flaming Hillside, by Nick Taylor is licensed under 
CC BY 2.0, cropped by author. 
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Hydrocarbon Seepage in the Marine Environment 
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Multibeam Echo Sounder for Seeps Surveys 
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Range of Kongsberg MBES systems. Image courtesy of Kongsberg Maritime. 

Increased penetration,  
decreased resolution 

Decreased penetration,  
increased resolution 

Resolution aiding precise core 

positioning 

Penetration aiding to understand 

shallow geology of the Seep feature 
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The Opportunity to Compare 

Location: Offshore Kenya (L10A and L10B) 

Expected water depths: 500 – 2,000m 

Vessel: Fugro Discovery 

MBES systems: Kongsberg EM122 (12 kHz) + EM712 (40 kHz) 

 

Opportunity: 

Simultaneous MBES acquisition to obtain ‘best of both worlds’: 

 40 kHz for high spatial resolution 

 12 kHz for deeper seabed penetration 

 

To the author’s knowledge this is the first time both EM122 and EM712 

were deployed for this type of operation. 
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M.V. Fugro Discovery (sourced from www.fugro.com) 
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What Happened 
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EM712 

EM712 

EM712 & EM122 

Knudsen Chirp 3260 SBP data (2.5 – 6.5 kHz) 



Shell Global Solutions International B.V 

Backscatter Comparison 
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40 kHz 

12 kHz 
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Backscatter Comparison 
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40 kHz 

12 kHz 
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Water Column Data 
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Water column anomalies 

40 kHz 

12 kHz 
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40 kHz Bathymetry and Backscatter 
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10 x Vertical 

Protruding feature 

Current trails? 

Scouring 
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Discussion, Conclusions and Future Recommendations 

Discussion and Conclusions 
 Both MBES systems performed well and delivered quality data 
 For this project, 40 kHz MBES was preferred over 12 kHz MBES 
 12 kHz MBES did not provide additional penetration as expected, assumed due 

to hard seafloor creating hard acoustic reflector 
 40 kHz Backscatter, bathymetry and water column data were very detailed 
 Accurate core positioning would have been more difficult on 12 kHz only, with 

potential for piston core to miss the seep feature 
 Coring accuracy key to successful survey, high resolution data needed 

 
Recommendations 
 Additional comparison in an area with a softer seafloor and known water column 

anomalies to obtain further insights into the differences between the two MBES 
systems for Seephunter survey purposes 

 MBES interference issue to be resolved to obtain ‘best of both worlds’ 
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40 kHz 
EM712 

12 kHz 
EM122 

Bathymetry ++ + 

Backscatter ++ + 

Water 
column 
data 

++ + 

Keeping in mind: 
Hard seafloor & 

MBES interference 
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Thank you! 
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