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Prepare 
1.	� Management Commitment and Employee Participation

2.	 Legal Aspects and Document Control

3.	 Safe Work and Operating Practices

4.	 Process Safety and Environmental Information

5.	� Emergency Preparedness and Community Awareness

Execute 
6.	� Safety and Environmental Training

7.	� Contractor Safety Management

8.	� Pre-startup Review

9.	� Management of Change

10.	� Risk Assessment and Management

Verify 
11.	� Performance Monitoring and Measuring

12.	� Incident Reporting, Analysis and Corrective Action

13.	� Management System Compliance Audit

Perform 
14.	� Operational Integrity and Continual Improvement

gms
A consistent framework for the management of EHS issues is necessary to 

protect the environment and the health and safety of our employees and 

communities. Our GMS incorporates legal requirements and best practices 

under an umbrella framework consisting of 14 elements: 

Global Environmental, Health and Safety Management System
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1. Project Background and Geographic Location 
 
RPS Group, plc. has contracted Applied Science Associates, Inc. (dba RPS ASA) to evaluate 
seabed deposition associated with operational drilling discharges within the FISA12 and FIST13 
license areas, south and east of the Falkland Islands. Four exploration wells have been selected 
for dispersion modeling representing drilling at depths between 1,273 m and 1,880 m (Table 1).  
 
Table 1. Location of the discharge sites selected for modeling offshore the Falkland Islands (grey text represents 
wells that will be included in future modeling). 

Site Name Block Name Latitude (S) Longitude (W)   Water Depth (m) 

Caperea-1 FISA 12 area 52.40496 56.06709 1,333 

Humpback FISA 12 area 52.14670 55.73342 1,273 

Finback FISA 12 area 52.20798 55.85475 1,285 

Scharnhorst North FIST 13 area 53.58889 59.06030 1,880 

 

Preliminary drilling plans have been developed for each site, however, as the schedule of 
discharges is expected to change with further refinement of the drilling program, both RPS and 
their client (Noble Energy) have requested initial modeling only at the Caperea-1 site. The 
location was selected because the site (a) falls within the shallower of the two licence blocks 
(FISA12), and (b) is the closest proposed well to a site of cultural heritage (the SMS Scharnhorst 
wreck). Caperea-1 is located 150 km east of the Falkland Islands coastline at an approximate 
water depth of 1,330 m (Figure 1). Additional modeling will be performed for the remaining 
sites as the drilling periods and discharge schedules become available.  
 

 

Figure 1. Drilling locations and nearby protected areas (future modeling sites shown in grey).  



Preliminary Results  Noble | Falklands (Caperea-1) 
  2013-160, 13 June 2014 

 

 4  Applied Science Associates 

a member of the RPS Group plc 

Discharge simulations at Caperea-1 were completed using ASA’s MUDMAP modeling system 
(Spaulding et al., 1994). The MUDMAP model predicts the transport of solid releases in the 
marine environment and the resulting seabed deposition. The model requires information 
regarding the discharge characteristics (release location, rate of discharge, etc.), the properties 
of the sediment (particle sizes, density), and environmental characteristics (bathymetry and 
ocean currents), to predict the transport of solids through the water column. A technical 
description of the MUDMAP model is included in Appendix A. 
 

2. Model Inputs 
 
2.1.    MetOcean Data 

 
Hydrodynamic data from the HYCOM (HYbrid Coordinate Ocean Model) 1/12 degree global 
simulation was used as an environmental forcing for the discharge simulations. The HYCOM 
model is run daily by the U.S. Navy to provide a 5-day hydrodynamic forecast (+ 5 day of 
hindcast as best estimate) composed of 3-D daily mean temperature, salinity, sea surface 
height, zonal velocity and meridional velocity fields. Ocean dynamics including geostrophic and 
wind driven currents are reproduced by the model. The system uses the Navy Coupled Ocean 
Data Assimilation (NCODA) system for data assimilation (Cummings, 2005). The model domain 
has a spatial resolution defined by a 1/12 degree grid in the horizontal direction and a daily 
temporal resolution, which for this study was obtained for the period from January 2009 to 
December 2012. 
 
Daily currents were obtained by interpolating the values from the nearest HYCOM model grid 
points. At the model cell closest to Caperea-1 release site, the water column is represented in 
21 discrete vertical layers. Because the drilling period is currently unknown, vertically and time 
varied currents for two seasonal periods (beginning in January and June, 2012) were subset 
from the full HYCOM dataset and used as forcing for the MUDMAP dispersion model. The year 
2012 was chosen as a representative period based on a qualitative assessment of the HYCOM 
record.  The HYCOM record at Caperea-1 is presented in the following figures: 
 

 Stick plot of HYCOM current speeds and directions with depth (2009-2012). 
 

 Vertical profiles of current velocity based on the full HYCOM record. 
 

 Current roses showing the distribution of current speed/direction at various depths and 
time periods. 

 

 Monthly averaged current speeds derived from the HYCOM model at the sea surface 
and the seabed. 

 
All figures display current data in the oceanographic convention (stick vectors/roses indicate 
the direction toward which currents are flowing). 
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Figure 2. Time series of HYCOM model currents with depth at the Caperea-1 discharge site. Daily HYCOM currents 
for each depth interval are plotted as vectors representing current speed and direction. For clarity, every other 
depth interval is plotted.  
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Figure 3. Vertical profile of averaged current speeds (left) and current roses showing the distribution of current 
speeds and directions (right) for Caperea-1, derived from HYCOM model currents between 2009 and 2012. 
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Figure 4. Current roses showing the distribution of HYCOM surface currents (speed and direction) by month at the 
Caperea-1 drill site (model period: 2009 and 2012). 
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Figure 5. Monthly averaged current speeds at Caperea-1 derived from the HYCOM dataset. Average current speeds 
are shown for the surface (top figure) and 1,300 m (bottom figure) water depths.  
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2.2.    Drilling Schedule 

 
The preliminary schedule of discharges provided by RPS/Noble indicates that drilling at 
Caperea-1 will include (a minimum of) four well sections ranging from 42” to 12 ¼” (inches) in 
diameter.  There is also the potential for drilling an additional by-pass section and a geological 
sidetrack hole for further reservoir evaluation (sections 5 and 6).  The first two sections 
(riserless) are expected to utilize drilling fluid comprised of seawater and bentonite sweeps, 
which will be discharged directly to the seabed.  All subsequent sections will require the use of 
a high performance water based mud and all cuttings and drilling fluids will be discharged from 
the drilling platform.  The discharge of cuttings and muds is expected to occur continuously 
during drilling, over 75 days. For all intervals, barite is the primary weighting element of the 
drilling fluid. 
 
Because the drilling programme may change, model simulations were performed for different 
periods (seasons) in order to evaluate the influence of potential variability in regional ocean 
currents. Based on a review of ocean circulation model data within the project area, 
operational releases were simulated for two (2) discharge periods to compare the impacts of 
drilling during the austral summer (Jan-Mar; Period 1), and winter (Jun-Aug; Period 2). Local 
currents are slightly weaker and more directionally variable during summer months as 
compared to the winter, which is characterized by relatively strong currents that are oriented 
toward the northeast at most depths.  
 
 
Table 2. Drilling discharge program used for model simulations at Caperea-1. 

Section (in) Release Depth1 
Release 

Duration (day) 

Cuttings Discharges 
Drilling Fluids 

Discharges 

m3 MT m3 MT Barite 

42" seabed 2.5 67 174 67 58 

26" seabed 7.5 493 1282 493 1293.75 

17-1/2" sea surface 10 219 571 219 152.01 

12-1/4" sea surface 19.5 108 281 108 89.53 

8-1/2” BP sea surface 20.5 52 135 52 62.13 

12-1/4” ST sea surface 15 118 307 118 97.83 

Total (tonnes) 2750   1753.25 

Discharged at Seabed (tonnes) 1456   1351.75 

Discharged at Surface (tonnes) 1294   401.5 
 

Notes: 1. Releases were simulated at 5 m above seabed and 2 m below sea surface. 
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2.3.    Discharged Solids Characteristics 

 
Table 3. Composition of drilling discharges used for modeling (Brandsma and Smith, 1999).  

Discharged material 
Bulk density 
(pounds per 
gallon [ppg]) 

Average SG of 
solids fraction 

WBM cuttings 2650 2.65 

WBM (all sections) 1132 3.377 

 

 

Table 4. WBM cuttings settling velocities used for simulations (Brandsma and Smith, 1999; Dames and Moore, 
1978). 

 

 

 

 

 

 

 

 

 

 

 

Table 5. Drilling mud (WBM) settling velocities used for simulations (Brandsma and Smith, 1999; O'Reilly et al., 
1988). 

 

 

 

 

 

 

 

 

 

 

 

 

Size 
Class 

Percent 
Volume 

Settling Velocity 

(cm/s) (m/day) 

1 8.00 1.350E-04 0.12 

2 6.00 1.686E-03 1.46 

3 7.00 2.182E-02 18.86 

4 3.00 2.328E-01 201.14 

5 2.00 1.447E+00 1250.37 

6 18.00 4.011E+00 3465.65 

7 16.00 9.796E+00 8463.98 

8 15.00 1.352E+01 11679.45 

9 25.00 2.598E+01 22442.45 

Size 
Class 

Percent 
Volume 

Settling Velocity 

(cm/s) (m/day) 

1 7.01 2.74E-03 2.37 

2 7.99 6.10E-03 5.27 

3 5.00 1.48E-02 12.77 

4 10.00 3.00E-02 25.94 

5 13.26 4.36E-02 37.66 

6 13.26 5.12E-02 44.24 

7 19.24 6.40E-02 55.30 

8 19.24 8.23E-02 71.10 

9 4.00 4.27E-01 368.69 

10 1.00 1.12E+00 969.12 
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Figure 6. Comparison of settling velocities for solid discharges used in the modeling study. Size class divisions are 
from Gibbs et al. (1971). 
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3. Model Results 
 
The fate of mud and cuttings released from operational drilling were assessed through two 
discharge model scenarios corresponding to the drilling schedule and release volumes shown in 
Table 6. For each scenario, the MUDMAP model was used to predict the resulting bottom 
deposition from individual drilling sections at Caperea-1, along with the pattern of cumulative 
deposits. Simulations were designed to continue tracking the far field dispersion for a minimum 
of 72 hours following the completion of each section, to account for settling of fine material 
from the water column.  Figure 7 and Figure 8 show the plan view extents of the model-
predicted seabed deposition during the austral summer (Period 1) and winter (Period 2), 
respectively. Table 7 through Table 8 summarize the areal extent of deposition for each 
scenario. Deposit thicknesses were calculated based on mass accumulation on the seabed and 
assume a sediment bulk density of 2,500 kg/m3 and no void ratio (zero porosity). 
 
Table 6. Summary of model parameters used for each scenario.  

 
For both scenarios, the thin, broad blanket of sediment that extends ~1-2 km from the 
discharge site results from the accumulation of very fine particles (which experience more 
variation in the current regime as they settle) and from discharges that originate at the sea 
surface (which disperse widely while settling in deep water). To that end, stronger and more 
uniform currents during Period 2 produce a cumulative deposit that is more elongated and 
extends nearly 2 km from the discharge site toward the northeast. The extent of deposition is 
considerably larger for thicknesses < 1 mm during Period 2. For Period 1, the overall deposit is 
more rounded and the footprint is confined to 945 m from the Caperea-1 site. Both scenarios 
impact a similar cumulative area for contours > 1mm, as shown Figure 9. Deposition at or above 
10 mm is uniform and concentric around the well, which indicates that dispersion processes are 
nearly as influential as advection from currents due to the settling characteristics of material 
being released and the release depths.  
 
Finally, Figure 10 shows the integrated footprint from both discharge scenarios with respect to 
the best known coordinates of the SMS Scharnhorst (as reported by Wrecksite.eu), a 
shipwrecked German cruiser (lost December 1914) that lies within the FISA12 license area. The 
results from all model runs were integrated to define the likely area of coverage for both 
current conditions modelled above the 0.1 mm minimum thickness threshold. A 10 km buffer 
has been applied to the wreck location due to the positional uncertainty of the shipwreck. 

Model 
Scenario  

Discharge 
Period 

Description 
Discharged 

Cuttings (MT) 
Discharged Mud 

(MT Barite) 
Duration of 

Discharges (d) 

Scenario 1 Jan-Mar 2012 
WBM and cuttings 
from sections 1-6  

2,750 1,753 75 

Scenario 2 Jun-Aug 2012 
WBM and cuttings 
from sections 1-6 

2,750 1,753 75 
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Figure 7. Predicted thickness of drilling discharges at Caperea-1 (Period 1; Jan-Mar). Top: composite deposition 
resulting from all drilling intervals. Bottom: contours above 1 mm (bold green) shown at an expanded scale. 
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Figure 8. Predicted thickness of drilling discharges at Caperea-1 (Period 2; Jun-Aug). Top: composite deposition 
resulting from all drilling intervals. Bottom: contours above 1 mm (bold green) shown at an expanded scale. 
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Table 7. Areal extent of seabed deposition (by thickness interval) for each model scenario. 

Deposition 
Thickness (mm) 

Cumulative Area Exceeding (ha) 

Period 1 Period 2 

0.1 103.164 193.141 

0.2 63.706 97.999 

0.5 29.838 31.589 

1 13.747 15.713 

2 4.316 5.200 

5 1.124 1.149 

10 0.693 0.718 

20 0.464 0.466 

50 0.257 0.247 

100 0.135 0.142 

200 0.035 0.032 

 

 

Table 8. Maximum extent of thickness contours (distance from release site) for each model scenario. 

Deposition 
Thickness (mm) 

Maximum extent from discharge point (m) 

Period 1 Period 2 

0.1 945 1980 

1 308 265 

10 50 50 

100 22 22 
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Figure 9. Comparison of seabed deposition (by thickness interval) for discharges originating from Caperea-1. Blue – 
discharges during the Jan-Mar period, Red – discharges during the Jun-Aug period. 
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Figure 10. Integrated footprint of deposition at Caperea-1 for both model periods (white polygon) shown with 
shipwreck location (SMS Scharnhorst) (as reported by Wrecksite.eu). Dashed line shows the positional uncertainty 
(10 km) of the wreck.  
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Appendix A: MUDMAP Model Description 
 
MUDMAP is a personal computer-based model developed by ASA to predict the near and far-field 
transport, dispersion, and bottom deposition of drill muds and cuttings and produced water (Spaulding 
et al; 1994). In MUDMAP, the equations governing conservation of mass, momentum, buoyancy, and 
solid particle flux are formulated using integral plume theory and then solved using a Runge Kutta 
numerical integration technique. The model includes three stages:  
 

Stage 1:  Convective decent/jet stage – The first stage determines the initial dilution and 
spreading of the material in the immediate vicinity of the release location. This is calculated 
from the discharge velocity, momentum, entrainment and drag forces. 

Stage 2:  Dynamic collapse stage – The second stage determines the spread and dilution of the 
released material as it either hits the sea surface or sea bottom or becomes trapped by a strong 
density gradient in the water column. Advection, density differences and density gradients drive 
the transport of the plume.  

Stage 3:  Dispersion stage – In the final stage the model predicts the transport and dispersion of 
the discharged material by the local currents. Dispersion of the discharged material will be 
enhanced with increased current speeds and water depth and with greater variation in current 
direction over time and depth. 

 
MUDMAP is based on the theoretical approach initially developed by Koh and Chang (1973) and refined 
and extended by Brandsma and Sauer (1983) and Khondaker (2000) for the convective descent/ascent 
and dynamic collapse stages.  The far-field, passive diffusion stage is based on a particle based random 
walk model.  This is the same random walk model used in ASA’s OILMAP spill modeling system (ASA, 
1999). 

 

Figure A1. Conceptual diagram showing the general behavior of cuttings and muds following discharge to the 
ocean and the three distinct discharge phases (after Neff 2005). 
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The model’s output consists of calculations of the movement and shape of the discharge plume, the 
concentrations of soluble (i.e. oil in produced water) and insoluble (i.e. cuttings and muds) discharge 
components in the water column, and the accumulation of discharged solids on the seabed.  The model 
predicts the initial fate of discharged solids, from the time of discharge to initial settling on the seabed 
As MUDMAP does not account for resuspension and transport of previously discharged solids, it 
provides a conservative estimate of the potential seafloor concentrations (Neff 2005). 
 
 

 
Figure A2. Example MUDMAP bottom concentration output for drilling fluid discharge. 

 

 

Figure A3. Example MUDMAP water column concentration output for drilling fluid discharge. 
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MUDMAP uses a color graphics-based user interface and provides an embedded geographic information 
system, environmental data management tools, and procedures to input data and to animate model 
output.  The system can be readily applied to any location in the world. Application of MUDMAP to 
predict the transport and deposition of heavy and light drill fluids off Pt. Conception, California and the 
near-field plume dynamics of a laboratory experiment for a multi-component mud discharged into a 
uniform flowing, stratified water column are presented in Spaulding et al. (1994).  King and McAllister 
(1997, 1998) present the application and extensive verification of the model for a produced water 
discharge on Australia’s northwest shelf.  GEMS (1998) applied the model to assess the dispersion and 
deposition of drilling cuttings released off the northwest coast of Australia. 
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Figure 3. DECC2 deterministic snapshots. 
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Figure 4. DECC3 deterministic snapshots. 
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Figure 5. DECC4 deterministic snapshots. 
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	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number (start at 500 for first detection of survey)
	Sighting number (start at 1 for first sighting of survey)
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal (when first seen or heard) (true bearing from north)
	Total number
	First distance Closest distance Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	2100
	Closest distance 
	1900
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	1500
	Closest distance 
	1500
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance 800m
	Closest distance 800m
	Last distance 1500m

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance

	Acoustic detection number 
	Sighting number
	Ship/ platform name
	Date
	Water depth (metres)
	Species/ species group
	Bearing to animal 
	Total number
	First distance
	Closest distance 
	Last distance


	Record of Operations.pdf
	1.1. record of operations

	Location and Effort.pdf
	1.1. location and effort

	Appendix M2_UMS04150 PGS Ramform Titan Falkland Islands RPS PAM Report 05 Nov 2013 - 18 Feb 2014.pdf
	Table of Contents
	List of Figures
	List of Tables
	List of Appendices
	1 Executive Summary
	2 Introduction
	2.1 Project Location and Operation Parameters
	2.2 Passive Acoustic Monitoring (PAM) Parameters
	2.3 Passive Acoustic Monitoring (PAM) Survey Methodology
	2.4 Survey Data
	2.4.1 Source Operations Survey Summary
	2.4.2 Acoustic Monitoring Survey Summary

	2.5 Mitigation Actions

	3 Wildlife Summary
	3.1 Acoustic Detections
	3.2 Wildlife Summary Tables
	3.2.1 Protected Species


	4 Data forms
	4.1 Basic Data Form

	5  Cover Data Sheet
	6 References






