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SUMMARY 

In June 2016, a side scan sonar survey in Scapa Flow discovered a small, isolated object on the 
seabed, which a drop camera survey found to be a small Yarrow-type boiler.  A later dive survey in 
February 2018 found the boiler and funnel as well as a number of small items of debris that 
suggested the remains were those of a Royal Navy pinnace.  The high level of degradation of the 
remains suggested that it was older than other known pinnaces and was most likely lost during 
World War One.  No evidence of its identity could be found at the site or in the extensive archive 
research that was conducted as part of the project. 
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1. INTRODUCTION

In June 2016 during a side scan sonar survey being conducted for the local harbour authority in the 
eastern area of Scapa Flow a small object was detected on the seabed (Figure 1).  Subsequent 
investigation of the site using a drop video system showed what appeared to be a small Yarrow-type 
steam boiler that was commonly used in steam pinnaces, with what appeared to be a funnel lying 
alongside.  No other wreckage was seen.  There were no charted wrecks at that location.  After 
discussion with Historic Environment Scotland (HES), a further examination of the site by diving was 
carried out as part of other survey work commissioned by HES over the winter of 2017/18.   

Figure 1: Scapa Flow, Orkney, showing the location of the boiler, discovered during a side scan 
survey in June 2016.  Extract from Chart 35, Scapa Flow and Approaches, UKHO. 
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2. METHODS

2.1  Side scan sonar

Although not carried out as part of this project, the side scan data recorded when the boiler was first 
discovered are included here for reference.  The side scan survey was carried using a CMax CM2 side 
scan sonar system, comprising a digital towfish with depth sensor. Sonar data were collected using a 
medium and high frequency settings of 325 kHz and 780kHz, respectively, and recorded using 
MaxView software. An Evermore SA380 Marine GPS (accuracy +/− 3m) was used to collect spatial 
data. The towfish was towed behind the survey vessel at an altitude of 5-10m off the seabed. A 
counter pulley recorded the layback distance of the towfish, which was used during post processing 
to determine the location of the towfish (and thus any sonar contacts) relative to the vessel position. 
Post processing of sonar data was achieved using SonarWiz 7. All locations were given in degrees and 
deci-minute format (datum WGS84). 

2.2 Diving 

The dive survey was carried out under the Scientific & Archaeological Approved Code of Practice 
(ACoP) using SCUBA (self-contained underwater breathing apparatus).  Operating from a suitable 
dive support vessel (DSV), the site was marked by a shotline and a two-person dive team descended 
to the seabed where they carried out a visual inspection of the boiler and surrounding area.  Digital 
still images and video were recorded and written notes were collected on a diver slate.  Full details of 
the diving procedures and risk assessment are contained in SULA Diving document ref 18-357. 

2.3 Image processing 

Images recorded during the survey were processed using Agisoft (commercial licence) to create 3D 
photograms of the main artefacts on the site.   
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3. RESULTS

The diving survey was carried out on the 2nd February 2018.  Results are described below, including 
the side scan data which had been carried out previously. 

3.1 Side scan sonar survey 

The sonar survey confirmed the location of the boiler at 58° 54.706' N, 002° 59.439' W.  The data 
show that the boiler was an isolated target with no other prominent debris in the near vicinity.  The 
seabed in the general area was criss-crossed with drag marks, most likely from anchoring activity 
(Figures 2 & 3). 

3.2 Diving survey 

The boiler was found lying on a level seabed (mud/gravel) in a depth of 30m below mean high water 
level.  It was upright but partially buried in the seabed.  It was a yarrow-type boiler as suggested 
from the earlier drop camera footage.  It’s main boiler (at top) was measured at 153cm long with a 
diameter of 70cm.  Using still images it was possible to construct a 3D photogram of the boiler, 
extracts from which are shown in Figures 4 - 7.   

The funnel, lying on the seabed beside the boiler (Figure 8) was of a heavy brass construction and its 
design with small vent holes at base was typical of Royal Navy steam pinnace design (Figures 9 & 10). 
The funnel appeared to have been crushed.  There were a number of small items of debris lying on 
or partially buried in the seabed around the boiler (Figures 11-17).  These mainly comprised items 
that would have been found in the boiler or engine room and included lamps, pressure gauges (one 
of which was attached to a brass plate), brass pipework, port holes and small fragments of wood 
with copper nails protruding.  Figure 18 & 19 show a brass object that may have been from a boat 
hook alongside an image of how it might have looked originally.  The brass end would have been 
covered in rope and used to fend off the vessel when coming alongside.  Other artefacts were 
probably present but completely buried.   
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Figure 2: Side scan sonar image of the boiler (circled) recorded in June 2016.  The image also shows 
drag marks on the seabed in the surrounding area.   

Figure 3: Zoomed in image of the boiler.  
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Figure 4: Plan view of the boiler, extracted from 3D photogram.  Measured dimensions shown.  

Figure 5: Side elevation of the boiler, extracted from 3D photogram.  
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Figure 6: Oblique view of the boiler, extracted from 3D photogram.  

Figure 7: End elevation of the boiler, extracted from 3D photogram. 
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Figure 8: Boiler with funnel lying on the seabed to the right of image. 

Figure 9: Hole pattern on the funnel plate.  



8 

Figure 10: Example of hole pattern in Royal Navy pinnace.  

Figure 11: Whale oil lamp (left), most likely installed in the engine room.  Restored example of a 
similar lamp shown for comparison (Image courtesy of Robin Langford).   
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Figure 12: Porthole with glass intact. 

Figure 13: Dewrance pressure gauge on brass plate.  
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Figure 14: Brass remains, possible from a navigation lamp. 

Figure 15: Small pieces of wooden debris with copper nails. 
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Figure 16: Partially buried brass pipework. 

Figure 17: Partially buried brass remains. 
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Figure 18: Brass fitting possibly from boat hook handle. 

Figure 19: Boat hook, showing string covered bulbous end, used for fending off the vessel when 
coming alongside.   
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4. DISCUSSION

The diving survey succeeded in recording information on the boiler and funnel but most of the other 
remains of the vessel were broken up and/or buried in the seabed.  No boiler plate was evident 
which might have given a serial number and none of the scattered remains provided any clue as to 
the vessel’s identity.  However, the yarrow-type boiler, funnel and whale oil lamp suggest the 
remains belong to that of a Royal Navy pinnace, a schematic of which is shown in Figure 20.   

Figure 20: Schematic of a typical Royal Navy pinnace (from Stapleton, 1980).  

Pinnaces in the service of the Royal Navy were typically 50 - 56 feet long and several were 
documented as being lost around Scapa Flow during its time as a naval base.  The loss of HMS 
Vanguard in 1917 included the loss of its pinnace (No. 248), which is located to the south of the 
main wreck site (HMS Vanguard 100 Project).  HMS Vanguard’s other pinnace (No. 247) survived the 
explosion and was moved to HMS Hercules.   Both pinnaces from HMS Royal Oak (No. 749 & 752), 
sunk by a U-boat in 1939, were lost in the incident and have since been located. (ORCA/SULA 
Shiptime Project 2017) Other pinnaces recorded as being lost in Scapa Flow include the following:  

• Pinnace 588 from HMS Cyclops lost 13th June 1918 - Reported sunk in Scapa Flow during a gale. 
No report of salvage. Research shows this was off Hackness, Longhope (HD1918/2579 UKHO).

• HMS Valiant pinnace 288 lost 23 November 1917- The buoy marking its position subsequently 
broke off in bad weather (HD1917/3879 UKHO). Research shows this Pinnace was lost nearer to 
Flotta and not in the area the boiler was located. This pinnace was not recovered.

• A pinnace from HMS Royal Sovereign (No. 744) is located on the seabed off Rinnigal, Lyness.
• World War 2 logs for Balloon Dept. indicate that pinnaces were used by the department with 

some damaged and one lost but recovered by Metal Industries.
• One Boom Defence pinnace was lost in Gutter sound but found capsized at Switha (ADM 

116/5790 Fleet Base Scapa Flow 1937-1946).
• Boom Defence lost a pinnace January 1943.  A number of searches were conducted by Diver 

Bullen who eventually found the vessel and it was ‘’slung’’ so assumed eventually raised. A total 
of 16 dives were logged for this operation.  No logs from the Boom Defence department, HMS
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Figure 21: Royal navy vessels at anchor in the eastern area of Scapa Flow, where the boiler and 
pinnace remains were found (B. Forbes, private collection).   

• Pomona (WW2) seem to exists at the National Archive Kew. There were no Boom Defence 
activities in the area of the pinnace as they were at Switha Sound and Hoxa Sound and 
protecting the main anchorage in the south west of Scapa Flow (Herbert Bullen dive log).

• HMS Ramillies pinnace lost Scapa Flow 1941 but recovered by Metal Industries (Herbert Bullen 
dive log and ADM 53/114934 - HMS Ramillies Logbook December 1941).

• A report by Frank G. Briggs details a pinnace being lost taking the ratings back to a battleship 
after a football match is mentioned in Brown & Meehan (1968).  However, no detail is given of 
the ship, the year or where the loss occurred.  Extensive research was conducted to try and 
establish if this incident occurred including cross referencing CWGC records with ships logs but 
no reference could be found.

An extensive search of newspaper archives found many instances of lost steam pinnaces or picket 
boats but none in the Scapa Flow area (www.britishnewspaperarchive.co.uk).   Other archive 
sources are being checked but it is possible that the origins of this vessel shall remain unknown.  The 
pinnaces from HMS Royal Oak and HMS Royal Sovereign have substantially more timber remains 
than this vessel, suggesting that it is more likely to have been lost during World War one, when 
censorship applied to the reporting of military incidents.  This might explain the dearth of 
newspaper reports of pinnace accidents at that time.   

It is possible however that the deterioration of the remains at this site has been accelerated by 
disturbance, e.g. due to anchoring activity, the presence of which was evident in the sonar data for 
the area.  The area was used heavily as an anchorage during both World Wars (Figure 21), as well as 
being used in the present day for oil and gas vessel activity as part of port operations.   

http://www.britishnewspaperarchive.co.uk/
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