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A B S T R A C T   

Many man-made marine structures (MMS) will have to be decommissioned in the coming decades. While studies 
on the impacts of construction of MMS on marine mammals exist, no research has been done on the effects of 
their decommissioning. The complete removal of an oil and gas platform in Scotland in 2021 provided an op
portunity to investigate the response of harbour porpoises to decommissioning. Arrays of broadband noise re
corders and echolocation detectors were used to describe noise characteristics produced by decommissioning 
activities and assess porpoise behaviour. During decommissioning, sound pressure spectral density levels in the 
frequency range 100 Hz to 48 kHz were 30–40 dB higher than baseline, with vessel presence being the main 
source of noise. The study detected small-scale (< 2 km) and short-term porpoise displacement during decom
missioning, with porpoise occurrence increasing immediately after this. These findings can inform the consenting 
process for future decommissioning projects.   

1. Introduction 

An increasing number of offshore oil and gas (O&G) and wind energy 
structures will be decommissioned in the next decades as they reach the 
end of their production life (Smyth et al., 2015; Fowler et al., 2020). 
Decommissioning man-made marine structures (MMS) involves a series 
of complex and expensive activities to ensure both the safety of the 
operation and the protection of the environment (Topham and McMil
lan, 2017; Capobianco et al., 2021). There are many options available 
for decommissioning MMS, which range from complete removal to 
leaving the structures in place (Li and Hu, 2022). However, these are 
limited by regulators, stakeholders and the available technology, but, in 
general, each region has its own preferred option (Hamzah, 2003). For 
instance, in the Northeast Atlantic, international regulations currently 
mandate the complete removal of MMS upon reaching the end of their 
operational life (OSPAR, 1998). 

The removal of an MMS involves various activities that have the 
potential to impact marine life (Burdon et al., 2018). For the benthic and 
epibenthic communities that grow on subsea foundations, the removal 
of these structures leads to habitat loss and changes in local environment 

(Hall et al., 2022). Impacts may also occur due to the alteration of un
derwater noise during decommissioning activities. Activities required 
for the removal of MMS, such as cutting, may increase underwater noise 
levels, and therefore, have the potential to impact sensitive species (Hall 
et al., 2022). Furthermore, it is known that both the presence of vessels 
and the noise generated by them have adverse effects on marine mam
mals and fish during the construction phase of MMS (Reeve, 2019; 
Benhemma-Le Gall et al., 2021). Considering that heavy-lifting vessels 
are required for the removal of MMS (Tan et al., 2021), similar impacts 
from vessels may also arise during the decommissioning phase. 

In many regions, disturbance to protected marine mammal pop
ulations has been a key issue when assessing potential impacts of 
offshore construction activity. Recent work has also shown that MMS 
can be attractive to marine mammals (Todd et al., 2020; Clausen et al., 
2021; Fernandez-Betelu et al., 2022). Consequently, future plans for 
decommissioning these structures must consider the potential effects on 
marine mammal receptors and, if required, identify mitigation actions to 
minimise those effects (Hall et al., 2022). Marine mammals use sounds 
to communicate, facilitating hunting, traveling, and breeding, and 
therefore, are sensitive to the noise produced by human activities (Erbe 
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et al., 2018). Although there have been many studies on disturbance to 
marine mammals from construction of MMS, particularly where the 
installation process has required the use of impulsive pile driving 
(Dähne et al., 2013; Brandt et al., 2018; Graham et al., 2019), no studies 
have yet been conducted on the effects of decommissioning. Further
more, any future assessment of these impacts is constrained by the lack 
of information about the likely noise profiles of decommissioning ac
tivities (Fowler et al., 2020; Lemasson et al., 2021; Hall et al., 2022). 

Noise profiles from decommissioning activity will depend on both 
the type and the size of infrastructure being decommissioned, as well as 
the specific techniques used for removal. However, given that both O&G 
platforms and offshore wind structures often use similar foundations and 
subsea infrastructures, it is reasonable to anticipate that similar ap
proaches will be taken in their decommissioning. Consequently, the 
knowledge gained from decommissioning activities related to O&G 
platforms can be valuable and transferable to the offshore wind industry 
(Parente et al., 2006). Evidence gathered from current O&G decom
missioning projects, will allow the marine renewable sector to enhance 
future decommissioning practices, facilitating the implementation of 
more effective and environmentally responsible approaches (Murray 
et al., 2018). During 2021, the Jacky Wellhead, a small suction piled oil 
production facility was decommissioned in the Moray Firth (NE Scot
land). Harbour porpoises are widely distributed in this area (Brookes 
et al., 2013), and several previous studies have characterised the re
sponses of this species to different offshore energy activities (Thompson 
et al., 2013; Graham et al., 2019). Furthermore, a recent study in the 
area found that this and other MMS, had a reef-effect on harbour por
poises, which used these sites to forage (Fernandez-Betelu et al., 2022). 
This decommissioning operation therefore provided an opportunity to 
gather information on underwater noise during decommissioning ac
tivities and the responses of harbour porpoises to this discrete event. 
Here, we described the characteristics of noise produced during the 5- 
day decommissioning period using broadband noise recordings. Addi
tionally, we assessed the extent to which harbour porpoises responded to 

this event using an array of echolocation click detectors. In particular, 
the study aimed to characterise 1) underwater noise produced during 
decommissioning and 2) variation in harbour porpoise occurrence and 
foraging activity before, during and after decommissioning. 

2. Material and methods 

2.1. Study area and decommissioning activities 

The study was conducted in 2021 during the decommissioning of the 
Jacky Wellhead O&G platform (NE Scotland, Fig. 1). The Jacky Well
head was a monopile structure installed in 2008 (jacket weight: 596 t; 
Supplementary material Fig. S.2) with three suction piles, a foundation 
system used in both O&G installations and the offshore wind industry 
(Bang et al., 2000). Beatrice Bravo O&G platform, located at 4.7 km 
from Jacky Wellhead, was installed in 1983 and has 10 leg piles and 4 
skirt-piles (total jacket weight: 2946 t, Fig. 1). Both O&G installations 
within the study area, Jacky Wellhead and Beatrice Bravo, were non- 
operational and therefore not contributing significantly to the local 
soundscape. 

The Jacky Wellhead was decommissioned between the 2nd and the 
6th of September 2021. Following current legislation (OSPAR Com
mission decision 98/3), both the platform and its foundations were 
completely removed from the seabed. The topside of the platform was 
removed on the 3rd of September and its frame and suction piles were 
removed on the 5th of September. Three vessels were involved in these 
activities: a crane ship that conducted the activities linked with the 
removal of the platform (Fig. 1), a support vessel, and a safety vessel 
(Table 1). The crane vessel remained continuously on dynamic posi
tioning during decommissioning activities (Supplementary material 
Fig. S.1). 

Fig. 1. Map of the study area showing the locations of man-made marine structures (X: Jacky Wellhead; △: Beatrice Bravo), CPODs (dark points) and 
CPOD+SoundTraps (orange points). Pictures: A) Jacky Wellhead O&G platform (© Stephen Hurrell), B) Beatrice Bravo O&G platform (© Repsol Sinopec Resources 
UK LTD) and C) Thialf crane ship during decommissioning activities (© Ithaca). (For interpretation of the references to colour in this figure legend, the reader is 
referred to the web version of this article.) 
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2.2. Characterising variation in underwater noise during decommissioning 

Variation in underwater noise levels was measured from recordings 
made at two locations, ca. 184 m and 751 m from the Jacky platform, 
between 28th August and 12th September 2021 (Fig. 1). Devices were 
attached to a mooring approximately 3 m from the seabed in water 
depths of approximately 36 m. Recordings were made continuously at a 
96 kHz sampling rate using broadband noise recorders (SoundTrap 
ST600HF, Ocean Instruments). Therefore, all noise analyses were based 
on a 48 kHz limiting frequency. It was not possible within the scope of 
the project to undertake a full free-field calibration of the recorder. To 
ensure the accuracy of the recorder and hydrophone measurements, 
after their recovery the devices were calibrated at 25 Hz – 315 Hz using a 
pressure comparison method in a closed coupler at the UK National 
Physical Laboratory (NPL,IEC 60565–2:2019 standard; Hayman et al., 
2016; Hayman et al., 2017). The sensitivity determined at 315 Hz (un
certainty, 0.5 dB) was used as the nominal sensitivity for frequencies up 
to 10 kHz with an additional uncertainty of 1 dB, and to 48 kHz with an 
additional uncertainty of 2 dB. This calibration provided the scale fac
tors which were used to convert the digital recordings into absolute 
sound pressure in pascals before all subsequent analysis. 

Underwater noise recordings were analysed to characterise varia
tions in frequency characteristics and noise levels during different 
decommissioning activities that were identified from operator activity 
logs. A chart showing how these activities of interest varied over time is 
shown in Supplementary material (Fig. S.1). 

Total broadband sound pressure levels (SPL) were extracted for the 
recorder located 751 m from the Jacky platform to characterise noise 
levels. Broadband SPL values in 30-min bins were calculated using the 
sum of the square pressure magnitude values from a FFT of the signal 
across the whole frequency range (from 100 Hz to 48 kHz). First, the 
extent to which underwater noise levels increased during the decom
missioning activities was investigated. The 30-min SPL values were 
averaged to a daily scale using the meandB function from the seewave R 
package (Sueur et al., 2008). Average daily SPL values were then allo
cated to three decommissioning periods: Before (28th August to 1st 
September), During (2nd to 6th September) and After (7th to 11th 
September). Average daily SPL values were modelled as a function of 
decommissioning period (Before/During/After) in a gaussian linear 
model. Second, a more detailed investigation of the noise produced by 
underwater cutting activities was conducted given that these had the 
potential to be the highest source of noise (Pangerc et al., 2016; Ithaca 
Energy (UK) Limited, 2018). Using information from the decom
missioning operations log (Supplementary material Fig. S.1), the noise 
produced by different decommissioning activities was compared (Cut
ting/Drilling/ROV test dive/Other/No activity logged; note, drilling refers 
to the drilling of holes in the steel structure to facilitate lifting). The 30- 
min SPL values during different decommissioning activities were 
modelled in a gaussian linear model. 

Calibrated recordings were converted into sound pressure spectral 
density level, calculated as a function of time, to plot spectrograms for 
periods of interest. A scaled fast Fourier transform (FFT) (calculated for 
a 15-min period) was used to observe the sound pressure spectral density 
level for different activities and the variation in sound levels across these 
activities. The choice of a resolution period of 15-min was motivated by 
a desire to isolate the sound signatures of individual sources. The data 
analysis was done in conformance with the procedures developed in the 
EU JOMOPANS project and the analysis was checked using the bench
marked data developed for that project (Basan et al., 2024). 

2.3. Variation in harbour porpoise occurrence and foraging activity 

Between August and September 2021, an array of 11 echolocation 
detectors (CPODs; www.chelonia.co.uk) was deployed along a gradient 
of exposure to study the responses of harbour porpoises to decom
missioning noise (Fig. 1). CPODs were located between 0.2 and 9.5 km 
from the decommissioning activities and included two devices in close 
proximity to MMS: one CPOD at 184 m from the Jacky Wellhead plat
form and another CPOD at 70 m from the Beatrice Bravo O&G platform 
(Supplementary material Table S.2). 

To reduce memory requirements, all the CPODs were set to record a 
maximum of 4096 clicks per minute (scan limit). This means that, when 
the scan limit was reached, most likely due to high levels of background 
noise (Clausen et al., 2019), CPODs stopped recording for the rest of the 
minute and then started recording again at the beginning of the subse
quent minute. To minimise false-negative detections, subsequent ana
lyses excluded hours with >100,000 recorded clicks h− 1 and with >2 
min h− 1 in which the scan limit was reached (Brandt et al., 2018). 

CPOD data were processed using the CPOD custom software (cpod. 
exe v. 2.044). Following the manufacturer's manual, only echolocation 
clicks classified as high or moderate quality by the built-in “KERNO” 
classifier were included in the analyses. Detection positive hours were 
defined as hours containing echolocation clicks that were classified as 
porpoise clicks, and this metric was used as a proxy for porpoise 
occurrence (Thompson et al., 2013; Graham et al., 2019). The presence 
of buzzes was then identified within each of these hours by fitting a 
Gaussian mixture model to log transformed echolocation inter-click in
tervals (ICIs; Pirotta et al., 2014b). Buzz positive hours were defined as 
hours in which at least one buzz was detected. Harbour porpoises use 
buzzes for both feeding and social communication (Clausen et al., 2011; 
Sørensen et al., 2018), but it is not possible to distinguish between these 
behaviours with CPOD data. Therefore, in line with previous work, it 
was assumed that buzzes could be used as a proxy for foraging (Pirotta 
et al., 2014a; Williamson et al., 2017; Benhemma-Le Gall et al., 2021). 

To investigate the effect of decommissioning on harbour porpoise 
occurrence and foraging activity, 15 days of data (5 days before/during/ 
after decommissioning activities) were analysed within two generalised 
additive models (GAMs; Wood, 2006) and two generalised linear models 
(GLM; Nelder and Wedderburn, 1972). 

To assess the extent of the effect of decommissioning activities on 
porpoises, the proportion of detection positive hours per day (proxy for 
occurrence) and the proportion of buzz positive hours per number of 
hours present (proxy for foraging activity; Stedt et al., 2023) were 
modelled as a function of the interaction between the distance to Jacky 
and the decommissioning period (three levels: before/during/after). 
Since porpoises are attracted to MMS in this area (Fernandez-Betelu 
et al., 2022), two GAMs with a binomial family distribution (probit link 
function) were fitted to allow more flexibility in the predictions. 

To further assess the effect of decommissioning activities on por
poises at a nearby MMS, the proportion of detection positive hours per 
day and the proportion of buzz positive hours per number of hours 
present were modelled as a function of the interaction between each 
MMS (two levels: Jacky/Beatrice Bravo) and the decommissioning period 
(three levels: Before/During/After). This analysis only considered the two 
CPODs deployed within 200 m of each MMS, located at 70 m and 184 m 

Table 1 
Vessels involved in Jacky decommissioning activities, including their unique 
nine-digit identifiers known as Maritime Mobile Service Identity (MMSI).  

Vessel 
type 

Vessel name Vessel 
unique 
identifier 
(MMSI) 

Arrival 
time in 
Jacky 
Field 
(GMT) 

Departure 
time from 
Jacky Field 
(GMT) 

Total 
hours 
on site 

Crane 
ship 

Thialf  353979000 02/09/ 
2021 
11:43 

06/09/2021 
01:18  

85.6 

Safety 
vessel 

Grampian 
Deliverance  

235108934 30/08/ 
2021 
09:51 

06/09/2021 
01:33  

126.4 

Support 
vessel 

Bylgia  244740210 02/09/ 
2021 
11:40 

06/09/2021 
00:18  

56.8  
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from Beatrice Bravo and Jacky respectively (Supplementary material 
Table S.2). Two GLMs with a binomial family distribution (probit link 
function) were fitted and Tukey Honestly Significant Difference tests 
(Tukey HSD; Tukey, 1991) used as a post-hoc test to identify significant 
differences between group means. 

Data processing and analyses were conducted in R (R Core Team, 
2022) using the packages mgcv (GAM modelling; Wood, 2015) and 
DHARMa (Model validation and residual diagnostics; Hartig, 2017). 

3. Results 

3.1. Characterising variation in underwater noise during decommissioning 

Broadband sound pressure spectral density levels were significantly 
higher during the 5-day decommissioning period compared to the 5-day 
periods before and after decommissioning (Tukey HSD p-value <0.001). 
The average daily SPL increased by between 30 dB and 40 dB in the 
frequency range from around 100 Hz up to around 48 kHz during 
decommissioning compared to the 5 days before decommissioning ac
tivities took place (from a 5-day average of 108.3 dB re 1 μPa before to 
141.0 dB re 1 μPa during decommissioning activities; Fig. 2A). This 
increase in underwater noise levels matched the time of arrival and 
departure of the crane ship, whereas there was no observable rise in 
noise levels associated with the arrival of the safety vessel, two days 

before decommissioning started (Table 1). 
In contrast, there was no obvious finer-scale variation in sound 

pressure spectral density levels within those five days during decom
missioning activities that had been anticipated to generate additional 
noise. In particular, no significant difference in the sound pressure levels 
was found between cutting and other decommissioning activities (Tukey 
HSD p-value >0.05 for all comparisons, Supplementary material 
Table S.1). Instead, the sound pressure spectral density levels measured 
during periods of cutting activity were similar to the levels during other 
decommissioning activities which, for example, included ROV testing 
and visual inspection of the subsea structure (Fig. 3A). Similarly, there 
were no obvious differences in the sound spectral density spectrum of 
each of the investigated activities (Fig. 3B). The dominant source of 
noise during the decommissioning period appeared to be associated with 
the presence of the vessels carrying out the decommissioning activities 
rather specific activities such as cutting per se (Fig. 3B). 

3.2. Variation in harbour porpoise occurrence and foraging activity 

Harbour porpoises were detected every day throughout the 15-day 
study period for a median of 17 h per day. A total of 173 h were 
excluded from the analyses (4.4 % of the total dataset) because the scan 
limit was reached in >2 min h− 1 or >100,000 clicks h− 1 were recorded. 
The complete dataset comprised 165 data days from 11 CPODs 

Fig. 2. A) Total broadband sound pressure level (SPL) over 15 days from the SoundTrap deployed 751 m away from Jacky. Total broadband SPL levels were 
calculated using the sum of the square pressure magnitude values from an FFT of the broadband signal over a 30 min period. The level difference was calculated by 
normalising the total broadband SPL levels by the average over the 5 days before decommissioning activities took place. Colours represent decommissioning periods: 
light blue - Before (28th August to 1st September); orange - During (2nd to 6th September 2021); dark blue - After (7th to 11th September). B) Broadband SPL during 
decommissioning (orange line) including the timeline of key decommissioning activities (bottom coloured bar). C) Total number of hours per decommissioning 
activity. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 
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Fig. 3. A) Predicted mean and standard error SPL (point error bar) for each decommissioning activity, including 30-min SPL values (translucid data points) extracted 
from the recorder located 751 m away from Jacky. B) Sound pressure spectral density spectrum from the recorder located 751 m away from Jacky. The spectrum was 
calculated for a 15-min period and then down sampled by a factor of 1000 to give a frequency resolution of 0.72 Hz. Figure includes the sound pressure spectral 
density spectrum: Light blue, before decommissioning activities (1st Sep 03:00); Pink, during decommissioning - drilling (3rd Sep 6:10 am); Yellow, during 
decommissioning – cutting (2nd Sep 19:00); Purple, during decommissioning – ROV test drive (2nd Sep 16:40); Black, during decommissioning – no activity logged 
(3rd Sep 16:00). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 

Fig. 4. Predicted probability of (A) harbour porpoise occurrence and (B) foraging activity, in relation to distance to Jacky platform and decommissioning period 
(light blue solid line: before decommissioning activities; orange dotted line: during; dark blue dashed line: after). Plots include raw data points and the distance at 
which Beatrice Bravo O&G platform is found (vertical grey line). (For interpretation of the references to colour in this figure legend, the reader is referred to the web 
version of this article.) 
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(Supplementary material Table S.2). A Gaussian model with four com
ponents led to the identification of the three ICI groups, including buzz 
ICIs (mean buzz ICI 2 ms; Supplementary material Fig. S.3). 

In the GAM analyses, variation in both porpoise occurrence (Fig. 4A) 
and foraging activity (Fig. 4B) were best explained by the interaction 
between decommissioning period and distance to the Jacky Wellhead 
platform. During the decommissioning of this platform, the probability 
of harbour porpoise occurrence near decommissioning activities (< 2 
km) was significantly lower compared to the occurrence before and after 
the decommissioning (Fig. 4A). There were no significant differences in 
porpoise occurrence near decommissioning activities (< 2 km) before 
and after decommissioning. When porpoises were present, foraging ac
tivity also decreased slightly next to the decommissioning activities (< 1 
km) during decommissioning (Fig. 4B). There were no significant dif
ferences in porpoise foraging activity next to decommissioning activities 
(< 1 km) before and after decommissioning. 

When considering only those data collected near (< 200 m) the Jacky 
Wellhead platform, the probability of harbour porpoise occurrence was 
significantly lower during the decommissioning period (0.74, 95 % CI: 
0.59–0.86) compared to the occurrence before (0.95, 95 % CI: 
0.90–0.98) and after (0.94, 95 % CI: 0.89–0.97) decommissioning 
(Fig. 5A). There were no differences in porpoise occurrence before and 
after decommissioning activities. When porpoises were present, there 
were no differences in foraging activity between periods (Fig. 5B). 

In contrast, when considering those data collected near (< 200 m) 
Beatrice Bravo located at 4.5 km from Jacky Wellhead, there were no 
differences in porpoise occurrence during decommissioning activities 
(0.74, 95 % CI: 0.65–0.81) compared to either the occurrence before 
(0.84, 95 % CI: 0.76–0.90) or after (0.70, 95 % CI: 0.60–0.78) 

decommissioning. The probability of harbour porpoise occurrence was 
significantly lower after decommissioning period compared to the 
occurrence before (Tukey HSD p-value <0.05; Fig. 5A). When porpoises 
were present, there were no differences in foraging activity between 
periods (Fig. 5B). During decommissioning activities, there were no 
differences in foraging activity between data collected near Jacky 
Wellhead and data collected near Beatrice Bravo (Fig. 5B). However, 
before and after decommissioning, foraging activity was significantly 
higher near Jacky Wellhead compared to near Beatrice Bravo. 

4. Discussion 

This study characterised for the first time the noise produced by the 
decommissioning of a monopile O&G platform and described small- 
scale (< 2 km) but significant levels of harbour porpoise displacement 
linked to these activities. 

The daily averaged sound pressure levels during the five-day 
decommissioning of an MMS were between 30 dB and 40 dB higher 
than the background levels prior to its decommissioning (Fig. 2A). 
Previous studies suggested that cutting activities would be the highest 
source of noise during the decommissioning of an O&G platform (INEOS 
UK SNS Ltd., 2018) and that cutting underwater structures may produce 
adverse noise impacts (Hall et al., 2022). However, here, within the 
decommissioning period, there was no clear change in the 30-min SPL 
during specific activities such as cutting at the measured location, 751 m 
from the MMS (Fig. 3A). Any noise produced during these specific 
decommissioning activities appears to have been masked by the domi
nant vessel noise produced by the three vessels (crane, safety, and 
support vessels) that remained on site through this 5-day 

Fig. 5. Mean predicted probability of harbour porpoise occurrence (A) and foraging activity (B) near man-made marine structures (< 200 m) during each 
decommissioning period, including 95 % confidence intervals for the fixed effects (circle error bar: before; square error bar: during; diamond error bar: after). Unlike 
letters denote groups that differed statistically from each other in Tukey post-hoc test (e.g. a and b: p-value <0.05; a and ab: p-value >0.05). 
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decommissioning period. Similarly, no obvious differences in sound 
pressure spectral density spectrum during specific activities were 
observed at either location (184 or 751 m) when values were averaged 
at 15-min bins (Fig. 3B). Although the choice of 15-min period bins was 
motivated by a desire to isolate the sound signatures of individual 
sources, the process may have been imperfect and cross-contamination 
cannot be ruled out. Nevertheless, the findings of this study support 
the expectation in the Environmental Impact Assessment for this project 
that the primary source of noise generation was the vessel noise (Ithaca 
Energy (UK) Limited, 2018). 

Using passive acoustic monitoring we detected significant but small 
levels of porpoise displacement linked to the decommissioning activities 
of an O&G platform. However, the scale of this effect was broadly 
similar to the observed responses of porpoises to large vessels in the 
same study area (Benhemma-Le Gall et al., 2021) and may not provide 
evidence for any additional effects of the decommissioning activity it
self. Previous studies found that tagged harbour porpoises modify their 
movement and echolocation behaviour in response to certain vessels up 
to 7 km away (Wisniewska et al., 2018). It is possible that during this 
five-day decommissioning period, stronger displacement may have 
occurred in relation to particularly noisy activities, but the methods used 
here would have been unable to detect those finer scale effects. Instead, 
the overall response presented in Fig. 4 provides an average response 
over the entire five-day event. In future studies, fine-scale responses to 
these and similar activities could be explored using alternative methods, 
either by logging techniques applied to individual marine mammals 
(Wisniewska et al., 2018), or finer scale passive acoustic monitoring 
methods (Graham et al., 2023). 

One surprising outcome of our analyses was that porpoise occurrence 
increased at the decommissioning site in the period immediately 
following the departure of the vessel involved in these activities (Fig. 5). 
Several potential explanations could account for this phenomenon. 
Firstly, the disturbance caused by decommissioning and the dislodge
ment of the platform fouling growth could have created a pulse of 
scavenger activity, potentially attracting other predators like porpoises. 
Alternatively, individual porpoises may be returning to areas where they 
had previously encountered successful foraging opportunities (Iorio- 
Merlo et al., 2022). Finally, since changes in porpoise behaviour can 
modify the acoustic detection of porpoises (Macaulay et al., 2023) we 
cannot rule out the possibility that fewer animals, albeit more vocal, 
were using the site after decommissioning. Our analyses showed that, at 
Jacky, there were no differences in foraging activity after decom
missioning compared to before, which may indicate similar levels of 
foraging activity between those periods. Overall, the results of this 
analysis suggest that porpoises were attracted to and were foraging at 
the decommissioning site after the removal of the MMS. These findings 
have interesting implications for the time scales over which areas with 
artificial structures may continue to be attractive to mobile marine 
predators such as harbour porpoises. Unfortunately, for this study, 
passive acoustic monitoring equipment had to be removed relatively 
soon after the end of decommissioning and it was not possible to explore 
the duration of this post decommissioning phase. Nevertheless, these 
findings suggest that longer term studies of both prey and predator 
occurrence on sites which have recently been decommissioned would be 
a valuable addition for any future monitoring. 

In the North Sea, there are a significant number of O&G platforms 
that have either reached or will reach the end of their productive life 
within the coming decades (Ahiaga-Dagbui et al., 2017). At the same 
time, the marine renewable industry has installed hundreds of wind 
turbines in the region (Martins et al., 2023). It is important to note that 
all these MMS will eventually require removal if the current regulations 
remain unchanged. This study specifically examined the underwater 
noise levels generated during the complete removal of a suction-piled, 
monopile O&G platform, and it is reasonable to expect similar noise 
levels during the decommissioning of MMS with a similar foundation 
system (Parente et al., 2006). Given that wind turbines occasionally 

employ suction-piled foundations (Shonberg et al., 2017; Dekker, 2018; 
Wang et al., 2018), a similar increase in noise levels could be anticipated 
during decommissioning of such wind turbines, but further work would 
be required to assess noise levels during removal of piled structures. In 
addition, it is important to highlight that this study focused on the 
removal of a single isolated MMS. Further investigation will be required 
to understand the cumulative effects of removing multiple MMS within a 
concentrated area, such as a windfarm development, over an extended 
period of time. 

Our study suggests that the decommissioning of man-made marine 
structures may have small-scale (< 2 km) and short-term effects on 
harbour porpoises. By improving our understanding of the noise pro
duced by decommissioning activities and the variation on marine 
mammal occurrence and behaviour, we have provided evidence for the 
consenting process of future decommissioning projects (Fortune and 
Paterson, 2020; Lemasson et al., 2023). 
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