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1 Site information 
 

1.1 Identification Sheet 
 
Department: Somme (80) 

Commune: La Boisselle 

Postal Code: 80 615 

Address: rue de la 34e Division 

Site name: Le Gris Champ 

Land Register: Plots 199, 200, 201, 92, 87, 197, 198, 193 et 195a 

Land owners: Claudie Llewellyn Lejeune, Lysiane Sevin Lejeune, Françoise Daumal 

Lejeune 

Map coordinates: (Lambert 93) X: 677748 - Y: 6991165 

(Lambert II) X: 625358 - Y: 2558112 

Geographic coordinates: 

Longitude: 02° 41’ 23.1’’ E - Latitude: 50° 01’ 07.0’’ N 

Altitude: 95 metres 

 

1.2 Archaeological Operation 
 

Archaeological authorisation number: 10124 

Authorisation holder: Peter Barton 

Person in charge: Peter Barton 

Reporting organisation: La Boisselle Study Group 

Stripped area: 700 m2 

Excavated area: 250 m2 

Approximate size of the site: 2,47 ha 

Periods of work: 

From 30 April to 14 May 2012 

From 24 September to 5 October 2012 

Chronology: 1880-1920 

Type of vestiges: Farmstead; trenches, tunnel entrances and underground galleries of 

the Great War  
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Main results 2012: 

Archaeological studies of the south corner of the farmstead, of three trenches, and of 

entrances and tunnels leading to W Shaft 
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2 Geographical context 
 

The village of La Boisselle, situated on the D929 Bapaume to Amiens road, 4km NE of 

Albert and 15km SE of Bapaume, stands on the flank of a hill, on a limestone outcrop 

overlooking the valley of the Ancre.  

 

Occupying an area of approximately 2.47 hectares, the site is located at the SW end of 

the village, the Rue de la 34è Division and the Route de Bécourt forming its northern 

and western boundaries respectively. At its highest point it is 100m above sea level  

(Fig. 1), sloping very gently towards the south, and offering an open vista over the 

northern end of the valley of the Ancre. The site extends over cadastral plots 199, 200, 

201, 92, 197, 198, 193 and 195a (Plan of site known as ‘Le Gris Champ’).  The Land 

Register does not record, however, that the site also encroaches today by several metres 

onto plot 87 (in the same ownership), and aligns with the southern boundary of 

cadastral plot 201. 

 

Used today for grazing, the site retains several visible traces of the Great War.  The most 

obvious of these are the remains of at least 11 mine craters of varying dimensions, some 

of which result from several dozen subterranean explosions at intervals over a period of 

time between January 1916 and July 1916, attesting to the violence of the underground 

warfare (Fig. 2 & 3). A section of original trench line over a distance of approximately 

10m is still faintly discernible as a slight linear hollow.  Other traces of trenches or shell 

holes may exist but they are not readily visible with the naked eye. 
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Fig. 1  —  Location of the ‘Glory Hole’ at La Boisselle (aerial view and cadastral plan).  The great 

mine crater [Lochnagar] can be seen at bottom right in plot 138 (Source: IGN). 
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Fig. 2  —  View of one of the craters at the ‘Glory Hole’ (Photo: Jeremy Banning) 
 

 
 

Fig. 3  —  Aerial view of the crater field at the ‘Glory Hole’ (Photo: Jeremy Banning) 
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3 Historical context  
 

3.1 1914 
 

French troops stopped the German advance on Albert and Amiens at La Boisselle on 

28th September 1914.  The importance of the village on the main road from Bapaume 

and its position overlooking Albert is reflected in the intense fighting for the village.  

The Wurttemberg 119th and 120th Regiments were halted by the 64th and 137th 

Regiments from the west of France and Brittany. The Wurttembergers were unable to 

advance any further and their attack on 8th October at Bécourt failed. They held the 

village and the French attempts to retake it centred the village cemetery and a farm on 

the southeast edge.1 

 

The farm was built around a courtyard with strong vaulted cellars. It came to be known 

as the Ilôt (the ‘islet’) to the French and the ‘Granathof’ (‘Shell Farm’) to the Germans. 

During November and December the French managed to dig a trench or ‘sap’ to within 3 

metres of the farm.  On 17th December the French launched a large attack but the only 

gain was the cemetery captured by the 118th Regiment. An attack by the 19th and 118th 

Regiments north of La Boisselle was defeated by fire from the Wurttemberg 119th and 

120th Regiments.  

 

From the 20th the French prepared for a new attack by digging communication trenches 

from the front line to the support trenches, and by shelling the German barbed wire, 

machine posts and trenches. On Christmas Eve, the French heavily shelled La Boisselle 

and the 118th and 64th Regiments attacked, capturing the Ilôt. Some attackers got as far 

as the church in La Boisselle itself but were halted by a German gun concealed in the 

crypt and were forced to withdraw. On Christmas Day the French 11/4 Engineer 

Company began four mine shafts inside the farm.2  This was the start of underground 

warfare at La Boisselle which was to last eighteen months until 1st July 1916. On Boxing 

Day the French 65th Regiment was unable to advance further. The French deployed two 

                                                 
1 Ralph Whitehead, The Other Side of the Wire, Volume 1 With the German XIV Reserve Corps on the 
Somme, September 1914 - June 1916, (Solihull, 2009). 
2 Service historique de la défense (SHD) 26 N 1291/8bis Journal de marches et opérations (JMO) 11/4 
compagnie du génie. 
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regiments of infantry, ten batteries of field guns and two of heavy guns to defend their 

positions facing La Boisselle.3 

 

On 27th December the German 120th Regiment tried to retake the farm but was 

prevented by the French 64th and 118th Regiments.  The next day two companies of 

Bavarian Pioneers arrived in the sector and began mining in order to retake the farm 

and to defend their own positions from underground attack. From the end of December 

1914 to March 1915 the Wurttemberg and Bavarian pioneers were to transform La 

Boisselle into a fortress, using over 5,000 wagon loads of material, including almost 

60,000 sandbags.4 

3.2 1915 
 

The trench lines become more established, especially on the German side. The opposing 

front line trenches were in places just 35m metres apart and the sector became 

notorious as one of the most dangerous on the Western Front. Men on both sides lived 

in constant fear of mortar bombs, grenades, snipers and mine explosions.  The Bavarian 

pioneers sank a dozen shafts, mostly west of the Contalmaison road directed towards 

the cemetery and the farm. The French drove tunnels from the farm and from the trench 

to the right. When a French gallery from the farm became audible from a Bavarian 

gallery, they charged it with 600 kg of explosives and blew it on the night of the 5th 

January. This was the first mine charge to be blown at La Boisselle. It left a crater about 

20 metres wide and four metres deep which clipped the German lines and extended half 

way across the Contalmaison road. It was however too shallow to damage the French 

gallery.5 

 

On 8th January the Germans attempted to capture the farm but were stopped by fire 

from French rifles and 75mm field guns. Two days later the French heard the Germans 

approaching close underground to their galleries, and decided to blow two mines, one 

on either side of the Contalmaison road, followed by an artillery bombardment and 

infantry attacks. South of the road the 64th Regiment attacked at 2pm and captured a 

                                                 
3 SHD 26 N 134/1 JMO 11e corps d'armée. 
4 August Lehmann, Das K. B. [Königliches Bayerisches] Pionier=Regiment (Munich, 1927). 
5 Lehmann, op. cit.; SHD 26 N 1291/8bis  JMO 11/4 compagnie du génie. 
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portion of trench (‘Trench F’, later renamed Dohollou), which they consolidated and 

linked to the farm ruins and held off German attempts to retake it over several days. 

North of the road, in front of Red House, the 118th Regiment attack was delayed, they 

captured a length of trench but were forced out on 13th. They retained a short length 

which was linked to the French front line (later named the Mangin) from which they 

sank two mine shafts. On 14th-15th January German attempts to recapture the farm 

failed.  On 11th January the 11/4 Company was relieved by the 11/3 for three weeks.6 

 

The strong cellars of the farm meant that the French can shelter sufficient men to 

defend the farm from German capture. In mid-January 1915, a civil engineer serving 

with the German 120th Infantry Regiment decided that the way to gather the requisite 

number of men to retake the position was to construct their own mined dugouts 5-7m 

below ground in which they could shelter safe from French fire and observation.  They 

take many weeks to construct but these German dugouts, begun at La Boisselle, were 

adopted along the whole of the Somme front. They were instrumental in the 

catastrophic losses suffered when the British launched their major attack on 1st July 

1916.7 

 

The Germans were unable to retake the farm but decided on 18th January to raid and 

use engineers to destroy the cellars and French mine shafts. The 120th Regiment and 

Bavarian pioneers were only partially successful, leaving some cellars and shafts intact. 

Some French infantry and miners were captured but others managed to shelter 

underground until the raiders withdrew.8 

 

The Germans concentrated on using mining to take the farm and the underground 

warfare became intense.  By the end of January the Germans had sixteen mine galleries 

in progress, the longest of which was 41.4m. By the 5th, it was 46 metres and almost 

beneath the farm.9 

 

                                                 
6 SHD 26 N 1291/8bis JMO 11/4 compagnie du génie; SHD 26 N 1291/6 JMO 11/3 compagnie du 
génie. 
7 Whitehead, op. cit. 
8 SHD 26 N 1291/6 JMO 11/3 compagnie du génie. 
9 Lehmann, op. cit. 
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A French camouflet (a charge which does not form a surface crater) on 31st January 

stopped German work for 12 hours until noises indicated that they had started work 

again. On 4th February the 11/4 Engineer Company under Captain Piraud, again took 

over the sector from the 11/3 and was to remain until August. It resumed work at shafts 

S1 and S2 at the Mangin and E1 and E3 at the farm ruins. At E1 and E3 the situation was 

critical. The French prepared a second camouflet (F1) but did not blow it because it 

appeared that the German gallery was deviating to the north and that if they blew from 

it, it would have no effect. At the same time, the French heard sounds of another mine 

coming under the farm from the north west (Rameau b). This appeared to be 6 metres 

below ground, and because the French works were no more than 4 metres deep, the 

French realised that blowing from them would not affect the German gallery but would 

destroy their own gallery.  On 6th Piraud proposed the preparation of three large 

charges (F1, F2, F3) totalling 900 kg, which would destroy the German workings and 

create large craters, destroying much of the farm position. His superior, Commandante 

Thomas, instructed him to delay blowing until the evening of the 7th. At the same time, 

owing to the strong possibility of a German blow, the engineers asked that the garrison 

in the Ilôt be reduced, and a single section of Adjutant Caudal’s platoon of the 8th 

Company of the 19th Regiment remained.10 

 

The Bavarians could hear the French clearly above and behind their gallery. As they 

were not certain of the precise location of their own gallery, they loaded it with a very 

large charge of 2,500 kg in order to destroy the farm. One hundred boxes of explosives 

of commercial blasting explosive were carried into a cruciform charge chamber. This 

was them backfilled with 1,200 sandbags. Work was difficult owing to the gallery 

sloping steeply down. The time for the explosion was fixed at 2am (3am German time) 

so that the infantry would be able to repair the German position before dawn. The night 

passed quietly. The German infantry posts withdrew by 1.50am ready for the blow. The 

huge explosion formed a large oval crater, 30m long and 10-12 m deep, with high lips, 

about 25m from the German front line. It extended the French crater of 10th January. 

Above ground the French lost 33 injured and buried and Caudal led forward the 

survivors of his platoon to occupy the high crater lip nearest the French. Below ground, 

                                                 
10 SHD 26 N 1291/8bis JMO 11/4 compagnie du génie; SHD 26 N 1291/6 JMO 11/3 compagnie du 
génie; SHD 26 N 134/1 JMO 11e corps d'armée. 
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eight men of 11/4 Company were buried alive by the blow.  This explosion of 7th 

February 1915 destroyed the remaining farm buildings, cellars and mine shafts closest 

to the Germans. The French assumed wrongly that the Germans had blown three mines 

from three separate tunnels but it appears that the German mine also detonated the 

French charges.11   

 

Immediately after the blow an infantry section of the German 120th Regiment with a 

group of pioneers with grenades rushed and seized the crater. The French reported 

withstanding two attacks, one against the farm position and one against the cemetery, 

both stopped by their artillery barrage which begun immediately after the mines were 

blown and rifle fire from the front line of the cemetery position and the trenches behind 

the Ilôt.12  The Germans however set about consolidating the crater behind the huge 

embankment formed by the crater lip. All around were heard the cries of French 

soldiers injured and partly buried by the explosion. A French soldier was dug out alive 

by the Germans; he told them that they had sunk a shaft to the roof of their gallery and 

intended to blow it on 8th February.  Another French soldier, after being dug out, 

managed to escape to his own lines. The pioneers also found the body of one of their 

own sergeants who had been killed in the attack of 18th January. By morning the 

German pioneers and infantry had dug a communication trench back to the German 

front line which ran to the entrance of Gallery H.13 

 

During the morning the French 75s and heavy artillery shelled the Germans 

consolidating their position behind the crater lip. Then at 3pm the French bombarded 

La Boisselle as preparation for an attack to drive the Germans from the crater. Fifteen 

minutes later, the survivors of the 8th Company of the 19th Regiment, led by the battalion 

commander, assembled behind the crater lip and with a cry of ‘En avant! A la 

baïonnette!’ clambered over and drove out the Germans. The attackers consolidated the 

lip which gave them a good view of the closest German trench and prepared to face a 

German counter attack. The French lost Lieutenants Mangin and Quémar killed, and 

about men 40 killed or wounded.  They claimed to have found 40 German bodies left in 

                                                 
11 SHD 26 N 1291/8bis JMO 11/4 compagnie du génie; Lehmann, op. cit. 
12 SHD 26 N 134/1 JMO 11e corps d'armée. 
13 Lehmann, op. cit. 
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the crater. The German account blamed heavy losses from the French artillery 

bombardment which forced the platoon holding the crater to withdraw with heavy 

losses, though not as many as the French claimed: one officer and 19 men were killed, 

five were wounded, and 19 made it back to the German front line.14  

 

By this time there was little to see above ground of the farm, instead a roughly circular 

trench or Ilôt.  A new French company was formed from infantry under Lieutenant 

Dohollou of the 19th Regiment, the 11/2 bis, to supplement the engineers. On 4th March 

however he was mortally wounded while digging a new trench to the right of the Ilôt. In 

March 1915 the French renamed their trenches in memory of fallen soldiers. Dohollou, 

Quémar and Mangin were all honoured (Quémar appears incorrectly on maps as 

Quémart).15 

 

The French attempted to combine mine explosions with attacks above ground. On 10th 

March they blew a mine at the north east corner of the Ilôt and their infantry attacked 

but were driven back.  On 25th March Piraud decided that they must blow very large 

charges to deal with German galleries which were estimated at no more than four or 

five metres away. Heavily charged mines were to be fired from two French galleries A1 

and T.  The two charges were not to be blown simultaneously but with a short delay 

between the two. After the first blow the French infantry were to make a feint attack to 

lure the Germans into manning their front line. When the second mine was blown it 

would cause maximum casualties. The first mine in T gallery was charged with 1,000 kg 

of cheddite and the second in A1 with 2,600 kg of cheddite and melinite. At 4pm on 26th 

the Ilôt was evacuated and mine T was blown half an hour later. The infantry were then 

supposed to shout ‘charge!’ without leaving their trenches.16 

                                                 
14 Général Thomas, 'Quelques réflexions sur la guerre de mines,' Revue du Génie Militaire, Tome 
LXXI, 1932; SHD 26 N 134/1 JMO 11e corps d'armée; Lehmann, op. cit. 
15 http://19emeri.canalblog.com/ (19/5/2013). 
16 Thomas, op. cit. 
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Fig. 4  –  Aerial photographs of the Glory Hole sector at La Boisselle, August 1915 (Source : Royal 
Engineers Museum and Library 4/319 C42 553) 

 

However, carried away with excitement, many of the infantry rushed forward after the 

first mine, despite the warnings shouted by the sappers.  When the second and larger 

mine was blown four minutes later they were caught in the falling debris which caused 

the majority of the casualties that day of 11 killed and 130 wounded. The Germans were 

however taken in by the ruse: they suffered three killed and 20 wounded from the 

falling debris. The crater from T was about 20m in diameter and that from A1 about 

30m. The craters were immediately occupied by volunteers from the 1st Battalion, 19th 

Infantry not killed or injured by the debris.  German fire brought down onto the craters 

however caused mounting casualties and the French evacuated them when the losses 

became excessive. Sergeant Richard led four men into crater A1 and they remained 

there until nightfall, all but one being wounded. Watching the action from an 

observation post, the Colonel of the 19th Regiment was heard to repeat over and over 

‘my brave little Breton lads’.17 

 

                                                 
17 Thomas, op. cit.; Marcel Floc'h, La longue marche du 19e Régiment d'Infanterie de Brest pendant la 
premiere Guerre Mondiale Tome I de 1914 à fin 1917, (Amicale du 19e R.I. de Ligne, 2006), p. 92. 
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Neither the French or the Germans made a major attack after March. The Germans had 

by this time carried out much of the work in turning the position into a fortress. While 

above ground the sector was highly dangerous with constant sniping and mortar fire, 

the fight for control of the position moved underground. Mine warfare spread to the 

right (south east) of the Ilôt and the Germans steadily approached the French lines. The 

French front line trench (Trench G) was rendered untenable by mine blows and had to 

be abandoned, along with its mine shafts, and the trench behind, Dohollou, became the 

new front line. In April the 1st Reserve Company of the Wurttemberg 13th Pioneers took 

over from the Bavarian pioneers.  The Germans used inclined galleries, rather than 

vertical shafts, to reach the depths needed which enabled them to remove spoil more 

easily. They connected these inclines with transversal tunnels to form an underground 

defensive line from which they could listen for the approach of the French. The Germans 

were in most places deeper than the French and using explosive charges of up to 

3,000kg. No man’s land was by this time an almost continuous line of mine craters for 

375 metres.18 

 

At the end of July 1915 the British relieved the French on the Somme and the to arrive 

in front of La Boisselle were the 51st Highland Division. The 1/6th and 1/7th Battalions of 

The Black Watch took over the trenches from French 19th Regiment in an emotional 

hand over of the positions which had been brought so dearly by Breton lives: the Scots 

undertook not to relinquish any of the ground gained.19 The British however did not 

have enough engineers to take over the mines and so the 11/4 Company remained for 

another three weeks.  On the 9th August, the Germans blew a mine at the Ilôt, collapsed a 

large dugout and temporarily trapping almost an entire Scottish platoon. Immediately 

afterwards the German 109th Reserve Regiment sent over a raiding party of seven men 

led by a Sergeant-Major which cut through the wire, entered the British trenches and 

brought back a wounded man prisoner. The prisoner was discovered to be Scottish: the 

first physical evidence that the British had taken over the sector from the French.20 

 

                                                 
18 Hauptstaatsarchiv Stuttgart (HStAS) M414-251 Kriegstagebuch (KTB) 1. Reserve-Kompanie, 
Pionierbataillon Nr. 13. 
19 Captain Robert B. Ross, The Fifty-First in France, (London 1918). 
20 Georg Frisch, Das Reserve=Infanterie=Regiment Nr. 109 im Weltkrieg 1914 bis 1918, (Karlsruhe in 
Baden, 1931), pp. 69-72; Whitehead, op. cit. 



 

 
 

17 La Boisselle Study Group Archaeological Report: 2012  

The British engineer unit which took over the mining was the recently formed 179th 

Tunnelling Company. It arrived on 17th August and the 11/4 Company left five days 

later. The British took over a dozen shafts at the Mangin, the Ilôt and Dohollou trench. 

Almost everywhere they could hear the Germans working underground from their 

tunnels and even in the trenches.  The commander of 179th Tunnelling Company, 

Captain Alabaster, was a professional Royal Engineer officer but not a mining engineer. 

He wished to begin new tunnels from behind the front line where they would be less 

vulnerable to German mortar fire and out of observation, a scheme already proposed by 

Piraud. The problem with the French shafts was that at 12m they were not deep enough 

and were too narrow, and the tunnels from them were too cramped for effective mining. 

If he blew charges sufficiently large to destroy the German tunnels, by this time at 24m, 

he would also destroy his own shafts and front line trench. However, the commander of 

the 51st Highland Division would not allow a withdrawal and so Alabaster had to 

continue using the French shafts to defend the front line, even though it was impossible 

to damage the German tunnels. He was told to stay out of the front line and so was not 

able properly to supervise the work: this led to a tragedy on 26th September when eight 

of his men were accidentally killed when blowing a mine.21 

 

In the meantime, on 18th September, the British 18th Division took over the La Boisselle 

sector from the 51st. The commander of the 18th gave Alabaster permission to begin a 

new scheme of deeper tunnels begun from behind the front line. Alabaster began a new 

series of five inclined tunnels (including X Incline and W Incline) along the line of 

Quémart Trench which sloped down steeply to try to get beneath the German galleries. 

Less than two weeks later, however, Alabaster recommended that work start on a new 

rear defensive line even further back, along the line of Tummel Street. On 13th October 

he reported that he had stopped work on the inclines but that he would sink vertical 

shafts from the ends of them as a further check to the German advance underground. 

Thus from the end of W Incline, 9m below ground, a vertical shaft, W Shaft, was sunk 

another 15m.22 

 

                                                 
21 United Kingdom National Archives (NA)WO95/244 War Diary (WD) 179th Tunnelling Company, 
Royal Engineers. 
22 NA WO95/2033 53 Infantry Brigade General Staff (GS) WD. 
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Alabaster began to use larger charges, even though this risked destroying his own 

trenches. On 13th October the first reference appears to the name ‘Glory Hole’, the 

unofficial term that the British troops gave the La Boisselle sector which seldom 

appears in official records.    

 

The accidental death of the eight men on 26th September led to the replacement of 

Alabaster with a professional mining engineer, already decorated for bravery, named 

Henry Hance. He was to drive his Company ruthlessly and was disliked but his 

appointment marks an increase in the effectiveness of British mining at La Boisselle.  He 

abandoned the small size of gallery used by the French because larger galleries were 

easier to work although they created twice as much spoil which grew in large, 

uncamouflaged heaps, near the British tunnel entrances. It would be several weeks 

however before the Germans began to realise that they were facing a more formidable 

opponent.   

 

On 3rd November 1915, another Tunnelling Company, 185th, was brought in to take over 

the right hand part of the sector.  179th continued at the Mangin and the Ilôt and 185th 

took over the right part of Dohollou trench. 185th was commanded by a civil engineer 

named Thomas Richardson and the arrival of the unit saw the rate of British work 

underground again increase.  Both 179th and 185th Companies dug extensive networks, 

first at 24m depth, then 30m. They also began long tunnels which aimed to attack parts 

of the German lines outside of the ‘Glory Hole’ area. On 11th November, 185th started a 

new tunnel in Lochnagar Street which was ultimately to be used to lay the massive mine 

blown on 1st July 1916.  

 

On 20th November, 179th Tunnelling Company reached the water table at a depth of 

36m.  Hance blew a charge or 3,600kg which badly damaged his own trenches but he 

hoped was also hitting back at the Germans underground. The Germans however 

retaliated against the increased British activity. On 22nd November they blew a massive 

charge of 15,000kg against a British gallery at the bottom of W Shaft, which also 

detonated a charge of 2,700kg which Hance had just laid. Six of his men were killed 

underground and above ground seven men of 10th Essex Regiment.  Hance responded 

by blowing mines of 2,700kg and 3,600kg over the next few days then, on 9th 
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December, another of 4,000kg.  On this occasion the Germans were affected: a pioneer 

was buried and in the ensuring rescue attempts, another four were overcome by gas 

and heat from a fire started underground and five in total lost their lives.  

 

The massive explosions left a continuous line of surface craters stretching over 360m in 

length. The conditions in the trenches during the winter were especially harsh and the 

Salford Pals (15th, 16th and 19th Battalions Lancashire Fusiliers) holding the Glory Hole 

trenches in December 1915 suffered severely from trench foot. The Germans blew a 

large mine on 19th December near W Shaft, killing five miners 24m below ground whose 

bodies could not be recovered. The mine destroyed part of Dohollou trench and killed 

two of the 16th Lancashire Fusiliers. Hance himself organised the infantry to hold the lip 

of the new crater.  On New Year’s Eve the Germans blew three mines which entombed 

two miners: Hance retaliated with two large mines of 4,500kgs and 5,400kgs.   

3.3 1916 
 

On 31st January 1916 the Germans carried out a raid on the front line to the right of the 

Glory Hole against the 10th Essex taking twelve prisoners and killing the commanding 

officer with a direct hit on the battalion HQ dugout but did not reach as far as the 

entrance to the Lochnagar mine tunnel.  Richardson’s 185th Tunnelling Company 

created a continuous defensive transverse tunnel (of which the left hand part is beneath 

the preserved part of the Glory Hole) with a long incline running down to it known as 

Inch Street. From the transversal he drove out galleries to meet the Germans and to 

attempt to reach the German lines. He knew that he was approaching the German 

tunnels but did not know precisely where they were.  On 4th February Richardson and 

two officers were underground when the Germans blew a camouflet against one of the 

galleries.  There was a secondary explosion of methane which badly burnt Richardson 

and another officer, and which drew in carbon monoxide. Sixteen miners and the two 

officers were killed in one of the worst two disasters suffered by the Tunnellers on the 

Western Front.  The sixteen were buried at Bécourt Cemetery, Richardson and Latham 
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at Albert Communal Cemetery.  As retaliation, ten days later, 185th Tunnelling Company 

blew three large mines.23 

 

At the beginning of March 1916, 185th were suddenly ordered to move to Vimy Ridge. 

This left 179th to again take over the whole of the La Boisselle sector. Hance asked for 

more infantry working parties to enable him to do this (hence in March 1916 the 11th 

Battalion Border Regiment left graffiti in W Incline).  He also stopped work for the time 

being on the Lochnagar mine gallery.  Hance was more interested in driving a long 

gallery beneath the German Y Sap position, which juts out from the German front line 

into no man’s land towards Ovillers.  He was convinced that the Germans were mining 

from it but when the infantry raided the position on 27th March, they found it filled 

with barbed wire and were ambushed.  The Germans had obtained prior warning of the 

raid using apparatus which enabled them to listen to British telephone conversations.  

 

In April, British preparations for the Somme offensive began in earnest. Hance had to 

prepare a series of tunnels and mines to support the British attack which would come at 

the end of June.  He was to continue his long gallery to place a mine beneath the Y Sap 

and resumed the Lochnagar tunnel to reach a German position south of La Boisselle, the 

Schwaben Höhe.  It was not possible to tunnel directly beneath La Boisselle village 

owing to the German mine system. Hance would also place two large camouflets to 

destroy as much as he could of the German system and dig a series of shallow 'Russian 

Saps' in other parts of the line.  

 

The Germans and British now had highly developed tunnel systems below ground. The 

British system was at 24m with a system being developed at 30m, just above the water 

table. The Germans had an electricity generating station in La Boisselle which they used 

to power water pumps which enabled them to go deeper. The situation was on a knife 

edge with a number of British and German galleries almost in contact.  On 10th April the 

British finally broke into a German gallery and, as a Captain and two miners entered, the 

German blew a camouflet, killing and burying them.  The following day the German 

                                                 
23 NA WO95/245 WD 185th Tunnelling Company, Royal Engineers; W. G. MacPherson, History of the 
Great War Medical Services Diseases of the War, Vol. II (London, 1923), pp. 542-4; NA WO95/2033 
53 Infantry Brigade GS WD. 
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110th Reserve Regiment mounted a raid to the right of the Glory Hole against the 1st 

Royal Irish Rifles, killing one officer and nine men and taking 24 prisoners.  

 

Hance was sent on leave to the south of France, probably suffering from strain and 

exhaustion, and the second in Command, Captain Rowan, took command. As the long Y 

Sap (300m) and Lochnagar tunnels (240m) neared the German lines, conditions of 

silence had to be maintained, with no talking above a whisper, miners working without 

boots on a carpet of sandbags, prising off lumps of chalk with a bayonet and catching 

them to prevent them falling. When Hance returned at the beginning of June there was 

less than a month left before the attack. It was to be preceded by a six (extended to 

seven) day bombardment and the mines had to be charged before this, owing to the 

danger of in carrying up the explosives. Hance calculated that he should place 18,000kgs 

in the Y Sap mine and two charges of 13,500kg at the end of Lochnagar. However, the 

difficulty of driving the Lochnagar tunnel without alerting the Germans meant that they 

ran out of time, and after branching the gallery they dug two chambers but filled the 

whole of the branch with explosives, making one massive charge of 27,000kg. This was 

the largest mine yet blown by the British and the largest in the coming attack.   

 

As the preparation for the attack became evident, the Germans attempted to take 

prisoners to glean information. On 4th June the 110th Reserve Regiment twice raided 

the 21st Battalion Northumberland Fusiliers to the south east of the Glory Hole. On the 

first occasion they killed five men but lost five of their own; on the second they captured 

seventeen.  The British also wished to gain information about the state of the German 

defences that they were to attack. The next day the 24th and 26th Northumberland 

Fusiliers raided German trenches but failed to capture prisoners.24  

 

The British plan to capture la Boisselle was to use two converging attacks from either 

side of the village.  The Glory Hole was judged to be too difficult to advance across and 

so was just to be attacked by bombing parties of the 18th Northumberland Fusiliers.  The 

Y Sap and Lochnagar mines would serve to overcome opposition in the front line on 

either flank of the village: the high lips thrown up would prevent the Germans in La 

                                                 
24 24th Battalion Northumberland Fusiliers WD NA WO 95/2466; 26th Battalion Northumberland 
Fusiliers WD NA WO 95/2467. 
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Boisselle from being able to bring enfilade fire on the British advance.  The elimination 

of the Y Sap position would it was hoped also help the capture of Ovillers to the left.  A 

Russian Sap on the La Boisselle front, known as Kerriemuir, was to link with the German 

trenches of the Schwaben Höhe near to the Lochnagar mine crater.  

 

The British preparatory bombardment began on 24th June and was due to last six days. 

During this time the British also attempted to use poison gas on 26th June from 632 

cylinders on either side of Glory Hole but the conditions were not suitable. The same 

day the 24th and 26th Northumberland Fusiliers again raided German trenches to 

ascertain what effect the bombardment was having but again failed to capture 

prisoners.25  

  

At 7.28am on 1st July, two minutes before zero, Tunnelling Company detonated the Y 

Sap and Lochnagar mines and the two camouflets beneath the Glory Hole.  At 7.30am 

the British 34th Division attacked but failed to capture La Boisselle and suffered 6,380 

casualties, the worst of any division attacking that day.26  The two mines had destroyed 

parts of the German front line, although the Germans had withdrawn from Y Sap. The 

infantry attacking at Lochnagar suffered from having to advance further owing to the 

need to pull back from the front line because of the mine. The mines did not significantly 

contribute to the capture and may have impeded the ability of the attackers to keep up 

with the artillery barrage. The Kerriemuir sap was not opened until 4pm on 1st July, 

after which almost a battalion of men passed through it.  La Boisselle was captured by 

the British 19th Division on 4th July. When the German mine system at La Boisselle was 

explored by 179th Tunnelling Company, Hance discovered that the Germans had a 

Moritz listening station enabling them to intercept British telephone messages.27 

 

Fighting returned to the sector in March 1918 when the Germans retook La Boisselle, 

only to be forced back by the British in August. 

                                                 
25 24th Battalion Northumberland Fusiliers WD NA WO 95/2466; 26th Battalion Northumberland 
Fusiliers WD NA WO 95/2467. 
26 Sir James E. Edmonds, History of the Great War Military Operations, France and Belgium, 1916, 
Vol. I, (London 1932). 
27 NA WO95/244 WD 179th Tunnelling Company. 
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4 Objectives for 2012 
 
The results of the 2011 sondages are contained in the report A. Byledbal, La Boisselle, 

Somme Champ de bataille du 'Glory Hole' (La Boisselle Study Group, 2011).   

 

Historical research continued throughout the winter in German, French and British archives, 

with interpretation and comparison of maps and plans.  

 

In advance of the exploratory dig in October 2011 a geophysical magnetometry survey had 

been carried out by BACTEC International, a world leader in the detection and removal of 

munitions.  Although it was not possible to survey the entire site because of the presence of 

deep mine craters and dense vegetation, substantial areas of archaeological interest were 

surveyed and, as expected, confirmed the presence of many metal fragments. BACTEC also 

provided safety training in dealing with potentially dangerous unexploded munitions. The 

results are presently being analysed. 

 

The exploratory work has already highlighted a number of questions relating to the creation 

of the underground system, also the construction and life in the trenches at the Glory Hole.  

Various research objectives can therefore be explored for 2012, in particular the continuation 

of excavations based on the three sondages opened in October 2011: 

 

 the entrance to the tunnel X Incline 

 the entrance to the tunnel W Adit 

 Quémar Trench 

 

The junctions between the trenches and the entrances to the underground system were 

not explored during the sondage phase.  An archaeological dig should enable these 

surface features to be identified and investigated.  The entrances of the two inclined 

galleries, X Incline and W Adit, in their respective trenches, should provide a better 

understanding of the work of the tunnellers and of the interface between the 

underground system and surface workings. 

 

The opening of W Adit affords the easiest access to an underground chamber that 

houses the vertical shaft, W Shaft.  It also allows natural ventilation between the two 
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entrance galleries cleared in October 2011, X Incline and W Incline. The vertical shaft, 

which is approximately 15m deep, was surrounded by loose debris making approach 

and investigation dangerous.  Nevertheless, it was possible to lower a high-definition 

digital Go-Pro camera with a light source.  The resulting images show that the walls are 

well preserved.  At the bottom of the shaft, access appears to be blocked by fragments of 

chalk that have fallen from the roof of the chamber or lumps of the chalk surrounding 

the top of the shaft, making further exploration of the lower galleries impossible until 

clearance and archaeological work has been carried out.  

 

The next phase will comprise the complete clearance of W Adit and the shaft chamber.  

Props will need to be installed to support the most fragile parts of the roof in order to 

make the underground chamber secure and assure the safety of the diggers.  Before 

venturing deeper, the access must first be made safe and then comprehensively studied 

and recorded.  

 
From W Adit another gallery leading towards the surface, called W Incline, can be seen 

but this was almost entirely blocked with rubble. There is no sign of it on the surface, 

but stripping away the surface layer should enable its entrance to be located.  Opening 

access to W Incline would complete the clearance of all the entrances and tunnels 

leading to W Shaft chamber.  As with the other two entrances (X Incline and W Adit), 

joining up W Incline with its trench (Scone Street) would allow a comparative study of 

the evolution of construction techniques and enable a more accurate chronology to be 

established. 

 

A larger part of Quémar trench will also be opened up, together with part of the front 

line, in order to examine the composition of these successive front line trenches.  The 

excavation could even extend to the junction with X Incline. 

 

In October 2011 in order to evaluate the archaeological potential of that area, a sondage 

was carried out on parts of the farmstead, which by measurement from roads and 

tracks was believed to have survived the many nearby mine explosions.  No trace of the 

farm could be seen on the surface. However, the enlargement of the surface exposure of 

the terrain for the programmed excavations should be extended to take in the site of the 
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farm.  Shallow excavation, in the first instance, should then allow confirmation, or 

otherwise, of the presence of vestiges.  
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5 Results 
 
Two short sessions of programmed work were planned for the 2012 season, comprising 

a total of 27 days’ work on site: 

 

 30 April - 14 May, and 

 24 September - 5 October    

 

Removal of the surface layer was carried out during the first session, in early 2012, in 

order to avoid the need to hire another mechanical excavator later in the season. 

Exposure of the whole site was not contemplated, partly due to its extent (almost 2 

hectares), but also because of the desire to conserve the morphology of the mine craters 

- the last vestiges of underground warfare on the surface of the site - with a view to 

preserving the physical heritage of the Great War in future years. 

 

 
 

Fig. 5  —  Surface stripping of the area around the entrance of W Incline.  
(Photograph: David Rakowski) 
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Stripping of the surface with a mechanical digger was first concentrated around 

entrances to X Incline [S1] and W Adit [S2].  An area of approximately 500m2 situated 

between the entrances to X Incline and W Adit was exposed in order to reveal some 

10m of Quémar trench, notwithstanding the back-filling of sondage S3, and to try and 

locate the entrance to W Incline (Fig. 5). 

 

The surface layer was stripped back mechanically until the first signs appeared of 

archaeology in situ - the trenches at a depth of 0.30 - 0.40m.  Excavation then continued 

with the trowel in order to reveal the contours of these features.   

 

At the north end of the working area, close to the site’s two largest craters, the digger 

was not used to remove the surface layer.  On the presumed site of the farm, where a 

large block of chalk - apparently in situ - had been found during scrub clearance, 

fragments of brick were quickly discovered.  Excavating this block did not confirm the 

presence of a built structure, but the area soon revealed, at a depth of just 0.10m below 

the modern surface, the presence of a rubble field of bricks and chalk blocks.  

 

The dig site was sub-divided into sectors corresponding to the principal structural 

features discovered between the archaeological survey in early October 2011 and the 

close of the second session in early October 2012 (Fig. 6):  

 

 S1 encompasses the underground gallery known as X Incline which descends to a 

small chamber at a maximum depth of 9m. Two galleries extend from this 

chamber (S1.2 and S1.3). 

 

 S2 indicates the underground gallery known as W Adit which extends from the 

surface to W Shaft Chamber, also at 9m depth, which is also part of S2. 

 

 S3 indicates Quémar trench. 

 

 S4 encompasses the south-eastern part of the farmstead, known to the Germans 

as the ‘Granathof’ and to the French as the ‘Îlot’, which comprises the remains of 
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the western end of the stable buildings, the southern part of the living quarters 

and associated trenches dug during the first seven months of the war. 

 

 S5 indicates the underground chamber adjoining the top of W Incline. This 

chamber is less than a metre below the present ground surface. 

 

 S6 indicates the trench Le Bihan/Scone Street – a communication trench that 

served the front line in this sub-sector. 

 

 S7 encompasses the underground gallery known as W Incline, which extends to 

9m depth to the chamber containing W Shaft, and a lateral gallery leading off in 

the direction of the chamber at the bottom of X Incline.  [Although the 

underground chamber adjoining the entrance to W Incline has a different 

reference (S5), it is nevertheless part of S7.] 
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Fig. 6  —  Overall plan of the archaeological structures (Anthony Byledbal & Sébastien Pronier. 

Based on a survey conducted by the Royal Engineers and Multi-Limn) 
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5.1 The farmstead 
 
Whilst the removal of the surface layer with the mechanical excavator did not reveal 

any surviving structures in place at the south-east corner of the farmstead, continuation 

of the dig with the trowel soon revealed built vestiges in the form of two distinct 

structures (Fig. 7): 

 

 the south-eastern extremity of a first building [S4.0] which could be identified as 

the former stable of the farm from sketches in the journal de marche de la 

compagnie 11/4 de génie and an article by the former commander of engineers 

published in 1932.28 

 

 the southern part of a second building [S4.2], exposed during the second dig 

session. This was identifiable (from the same sketches) as the living quarters. 

 
Research is ongoing into the history of this farmstead.  The date of its foundation is 

currently unknown.  However, three buildings surrounding a square courtyard appear 

on a ‘Plan du cadastre napoléonien’ of 1829.29 The farm, at that time, is shown adjoining 

the Contalmaison road, with its gardens extending over part of the present site. 

 

Owned by the Berchon family, the farm is reputed to have suffered damage during the 

Battle of Bapaume in the Franco-Prussian War (1870-1871).  The buildings were not 

immediately re-built, and in 1883 the surviving remains of the Berchon farm were 

demolished. Some years later a new farmstead was built. It comprised four buildings, 

again surrounding a square courtyard, and it was this farm that witnessed bitter 

fighting between French and German forces over several months from September 1914. 

 

At the outset of the archaeological work, no remains of the farm were visible. However, 

the terrain is disrupted by overlapping mine craters in the north-east part of the site, 

where lay the presumed ‘footprint’ of the farm, the surrounding ground being covered 

to varying depths by the earth ‘fallout’ from the explosions.  The two largest surviving 
                                                 
28 SHD 26 N 1291/8bis JMO 11/4 compagnie du génie; Thomas, op. cit. 
29 Archives départementales de la Somme, 3P2063/7 - Plan du cadastre napoléonien - Ovillers-la-
Boisselle (Ovillers) : Le-Boissel, D2 et partie développée de D2 (1829) 
http://archives.somme.fr/ark:/58483/a011261412576f9V465/1/1. 
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mine craters, it appeared, are situated where the courtyard of the farm once lay, and 

beyond the adjoining buildings on the north and east sides of the courtyard. 

 

 
 

Fig. 7  —  Location of farmstead structures discovered on the site (Anthony Byledbal & 
Sébastien Pronier. Based on a survey conducted by the Royal Engineers and Multi-Limn) 

 

There were therefore few places where archaeological research could be undertaken.  

Only the south-eastern segment of the former farmstead could be excavated without 

altering the topography of the site and the physionomy of the craters.  An area located 

between the two craters to the west of the site was therefore opened up along their lips. 
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5.1.1 S4.0  — Stable 
 
Observations 
 
Surface stripping exposed first a shallow (about 5cm) layer of vegetal appearance [US 4-

002], followed by a layer composed of bricks, blocks of chalk and brown earth [US 4-

003] of varying depth, following the contour of the lip of the crater.  A number of 

fragments of roof tiles were found in this stratum, mostly interlocking tiles, ridge tiles 

and fine blue-grey roofing slates (contemporary photographs suggest the roof covering 

was slate – see Fig. 8.)  This level, although producing relatively few artefacts, 

nevertheless indicates the presence of the debris of probable farm buildings and the 

scattering of it following the destruction of the structure by mining activity. 

 

This layer lies beneath a stratum of grey-brown earth, with particles of chalk, brick and 

mortar sand also present [US 4-004].  It covers all the structures unearthed on the 

presumed site of the stable.  These consist primarily of walls built of red brick (Fig. 9):    

 

 the remains of the south-east gable wall [MR 4-1] which extends from the 

preserved junction with wall MR 4-2 over a distance of approx. 2m. 

 

 the north-east flank wall, which is divided into two parts.  The first, MR 4-2, is 

approx. 3.30m long, whilst the second [MR 4-2A], separated from the end of MR 

4-2 by a distance of approx. 1.30m, is only about 1.10m in length.  MR 4-2A must 

nevertheless continue to the north, but the excavation has not yet uncovered this 

part, situated in proximity to the large north-west cut, approx. 0.80m in height. 

 

 4.90m from MR 4-1 and parallel to it, is MR 4-3, of which approx. 3m remains, 

forming a return to the north-east with MR 4-2A. 

 

 a further brick wall [MR 4-4] also forms a return with MR 4-3 at its south-west 

extremity and extends approx. 1.40m towards the north-east, in the direction of 

the north-east cut. 
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Fig. 8  —  German photograph from late-1914 showing Granathof farmstead  

(Source: Hauptstaatsarchiv Stuttgart E32 06-6-17) 
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Fig. 9  —  Identification of walls uncovered on the site of the stable (Anthony Byledbal & 
Sébastien Pronier. Based on a survey conducted by the Royal Engineers and Multi-Limn.) 

 
All of these walls are the same width, 0.40m, and are constructed of bricks measuring 

250 (length) x 120 (breadth) x 50mm (height), with identical bonding in red brick.  Each 

wall is thus one and a half bricks thick, comprising courses of bricks laid longitudinally 

and transversely.  

 

It will be necessary to excavate to the foundations of these walls during the 2013 season 

in order to learn more about the construction of the stable. 

 

A sixth wall was found to the east of MR 4-2, the construction of which is quite different 

to that of the brick walls.  Built of chalk, MR 4-5 (Fig. 9) appears to run parallel to MR 4-
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2 before forming a right-angle in the direction of the living quarters [S4.2], situated to 

the north-east.  This feature will be fully excavated in 2013.  

 

 
 

Fig. 10  —  Floor surfaces 4-1 and 4-2 exposed within the stable building  
(Photograph: Anthony Byledbal) 

 
To the south-west of MR 4-2 and MR 4-2A, and between MR 4-1 and MR 4-2, two floor 

surfaces of red brick were discovered (Fig. 10): 

 

 the first [Sol 4-1] is situated in the angle formed by MR 4-1 and MR 4-2.  It 

extends for 2.50m along MR 4-2 and almost 2.20m along MR 4-1.  Two patterns 

of brick-laying are readily visible.  At the corner of MR 4-1 and MR 4-2 the bricks 

are laid perpendicular to MR 4-1, forming a rectangle of preserved floor surface 
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2m long by 1.30m wide.  Then, along wall MR 4-2, they are laid parallel to MR 4-

1. 

 

 the second floor surface [Sol 4-2] is located in the angle formed by walls MR 4-2A 

and MR 4-3.  It is composed of bricks laid parallel to MR 4-1 and MR 4-3, identical 

to the second pattern found in Sol 4-1.  The area of preserved floor measures 

2.90m long by 1.30m wide. 

 

These two floor surfaces are interrupted on a north-east/south-west axis between MR 

4-2 and MR 4-2A by a trench [S 4-1] that passes through the building, connecting the 

exterior of the farm with the interior of the courtyard.  

 

At the western end of the two areas of floor, the pattern of bricks stops, with only half of 

the original surface still in place.  Sol 4-1 seems to show signs of subsidence, as the 

bricks gradually sink into a cavity, the nature of which is yet to be determined.  Both 

floors were laid on a prepared surface of compacted, graded chalk [US-4006] approx. 

1.5 - 2cm deep.  

 

Sol 4-1 and Sol 4-2 are largely unmarked, but in the angle formed by MR 4-1/MR 4-2 

and MR 4-2A/MR 4-3 there are scorch marks [US-4005 and US-4008] on the surface of 

the bricks, which may have been caused by open fires (Figs. 11 and 12). 
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Fig. 11  —  Scorch marks on Sol 4-2 in the corner of MR 4-2A/MR 4-3  
(Photograph: Anthony Byledbal) 

 

 
 

Fig. 12  —  Scorch marks on Sol 4-1 in the corner of MR 4-1/MR 4-2 
 (Photograph: Anthony Byledbal) 
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Interpretation 

 

The part of the stable excavated so far does not yet allow us to gauge the original 

proportions of the building or to establish a chronology of the evolution of its 

destruction.   

 

It seems clear that remains of the original farm have been uncovered.  MR 4-5 appears 

to pre-date the other walls.  Its construction in chalk, method of construction, and width 

of 1.20m all make this wall an exception in sector S4.  No finds came to light during the 

excavation that might help reveal its history.   

 

Part of the stable may therefore have been built on the foundations of an earlier 

structure.  It was evidently built in red brick and was probably roofed in interlocking 

tiles, the first type of roof tiles to be manufactured industrially in France from about 

1890.  A number of artefacts belonging to the building were found, such as a metal wall 

brace, a window stay and some door hinges. 

 

It is difficult to say exactly when the stable began to suffer damage from the fighting but 

it is possible that some walls were still standing at the beginning of 1915.  The quantity 

of ammunition, especially German and French rifle cartridges and bullet heads, attest to 

the severity of the fighting.  

 

5.1.2 S4.2  —  The living quarters 
 

Observations 

 

When the excavation was continued to the north-east of MR 4-2/4-2A a second building, 

identified as the south-east gable end and the north and south flank walls of the 

farmhouse (Fig. 13), appeared beneath the surface layer of soil and vegetation [US 4-

002]: 
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 The south-west gable is represented by what appears to be an inner skin of 

regular blocks of dressed chalk [MR 4-8].  The infill of the wall appears to be 

composed of chalk [MR 4-8A], which is present at a thickness of 0.70-0.80m.  The 

surviving portion of the gable is 6.0m long and approx 1m thick. 

 

 The north [MR 4-9] and south [MR 4-7] flank walls, which were both exposed 

over a length of about 5m, exhibit the same characteristics as the walls of the 

stable.  The foundation of MR 4-7 was found to be constructed of well dressed 

blocks of chalk.  Only the corner between MR 4-7 and MR 4-8 is constructed 

differently.  It is composed of two courses of six and nine bricks laid on their 

edge, 1.10m long and 0.50m thick.   

 

 Wall MR 4-10, situated to the north of MR 4-7, presently appears to form a small 

porch projecting beyond the south flank wall.  It is built of brick and uses the 

same methods of construction as the other walls of the farmhouse and the stable.   
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Fig. 13  —  Identification of walls uncovered on the site of the living quarters (Anthony Byledbal 

& Sébastian Pronier. Based on a survey conducted by the Royal Engineers and Multi-Limn.) 
 

 
These walls enclose an interior space more than 5m wide.  The length excavated so far 

is slightly more than 5m, but the building is clearly longer.  Continuation of the 

excavation will not allow the exact dimensions to be ascertained, because mines 

destroyed the north-east gable wall. According to contemporary plans the farmhouse is 

believed to have measured a little in excess of 30m in length.  

 

The interior space is undivided and no internal walls have yet been found.  The floor is 

composed of undecorated red terracotta floor tiles (Fig. 14) laid at 45° to the walls and 

measuring 18 x 18cm [Sol 4-3].  Although a good proportion of this tile floor remains in 

place, it has nevertheless been disturbed.  Sol 4-3 is slightly domed, and indeed it seems 

that the whole foundation of the house has moved, possibly as a result of mine action.   

 



 

 
 

41 La Boisselle Study Group Archaeological Report: 2012  

 
 

Fig. 14  —  Sol 4-3 uncovered at the south end of the living quarters  
(Photograph: David Rakowski) 

 
The situation appears more chaotic in the north-east part of the building. Although this 

area has not yet been comprehensively excavated, several observations can 

nevertheless be made.  At the level of MR 4-10, several terracotta floor tiles rest on a 

pavement of red bricks which extends southwards inside a space in front of the 

building.  The bricks are visibly sinking on the western side and exhibit signs of 

scorching (Fig.15): the pavement is blackened, and some of the bricks lie amongst a very 

confused and loose jumble of rubble [US 4-019].  The layer is so loose that it rapidly 

collapses through the floor level of the farmhouse by almost 0.50m.  It is directly below 

the vegetal layer [US 4-002].and stands on several strata, including a layer of pure chalk 

[US 4-018] which extends north-eastwards. 

 

This large accumulation of bricks and chalk blocks [US 4-019] is also covered by two 

layers of brown and grey earth, which, although of different colours [US 4-016 and US 4-

017], each exhibit a convex profile (Fig. 15).   
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Fig. 15  —  Collapse and jumble of bricks in the north-east part of the house.  The two levels 
exhibiting a convex profile can be seen on the right, above the accumulation of bricks  

(Photograph:  Anthony Byledbal) 

 
Although wall MR 4-7 appeared to stop at the level of the projecting ‘porch’, its 

foundations were found at the end of US 4-019.  However the jumble of bricks and chalk 

blocks only seems to be present inside the space delimited by walls MR 4-7 and 4-9.  

Nevertheless, the two layers US 4-016 and 4-017 cover this rubble across the entire 

width of the farmhouse and even appear to go beyond the building, at the level of the 

porch and beyond to the exterior of the farmstead. 

 

5.1.3 Conclusion 
 

The flank walls in red brick stand on a foundation of chalk blocks.  In elevation, the brick 

appears to have been left bare over a large part of the wall, but the lower part was 
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evidently coated in grey paint, fragments of which were found principally along MR 4-7, 

the part looking out to the exterior of the farmstead. 

 

The south-east gable also stood on chalk foundations, but no trace has been found of its 

elevation.  Inside the space excavated, the walls appear to have been coated in pink 

paint, of which several fragments were found.  A number of small architectural artefacts 

were found comprising fragments of window glass, gutter hangers, door hinges and two 

dark brown glazed tiles.  A number of fragments of green and yellow glazed domestic 

ware were found. 

 

From plans in the French military archives (referred to above), it is known that the 

farmhouse had a cellar that extended beneath almost half the floor area of the building.  

It has not been excavated, but there is evidence of its presence in a very loose 

accumulation of bricks and chalk blocks and the floor above the cellar appears to have 

collapsed. The same plans suggest the cellar was accessed by stairway. 

 

5.2 The Trenches 
 
 
On the area that had been surface-stripped, archaeological investigations were begun on 

three sections of former trenches (Fig. 16): 

 

 the trench passing through the farm stables [S4.1] 

 Quémar trench [S3] 

 Le Bihan/Scone Street (communication) trench [S6.0] 

 

These three trenches were not chosen at random.  The presence of the entrances to 

underground galleries justifies excavating part of the adjoining trenches.  Thus, the 

entrance to X Incline is in Quémar trench [S3], whilst the entrance to W Incline is in Le 

Bihan/Scone Street trench [S6.0].  The trench that crosses the stable [S4.1] bears 

witness to the entrenching activity that took place on the site in the early days of the 

war and is part of the complex of trenches known as the ‘Îlot’.  Unlike the other trenches, 

it was not given its own name. 
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Fig. 16  —  Location of the three trench sections excavated (Anthony Byledbal & Sébastien 
Pronier. Based on a survey conducted by the Royal Engineers and Multi-Limn.) 

 
 

The development of these three trenches is quite difficult to trace through the archive 

documents: 

 

 Until 24 December 1914, the farm was held by the Germans.  They had already 

dug a trench around the interior of the courtyard, creating spurs to link the cellar 

beneath the farmhouse and three dugouts constructed beneath the stable block.  

The courtyard trench was connected to the front line located to the south-west of 

the farm buildings (which may later have become Quémar trench [S3]). Quémar 

trench may therefore have originally been a German construction; archival 

research into its origins continues. 

 

 On 24 December 1914, the French captured the farm and connected the former 

German front line and the courtyard trench to their own existing trenches. 
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 10 January 1915:  the French continued the joining-up works and a trench was 

dug in the south-east corner of the farmstead, crossing through the stable [S4.1] 

and linking Quémar trench [S3] with the courtyard system.   

 

 15 April 1915:  the French dug a new trench, cutting through the ruins of the 

farmhouse cellar and linking up with Duhollou trench (their front line), which 

occupied an advanced position in front of Quémar trench [S3]. 

 

 26 March 1915:  Le Bihan communication trench [S6.0] appears on French 

trench maps. It connects with Quémar [S3] and the stable trench [S4.1]. 

 

These three trenches form part of the earliest fixed defensive system put in place on the 

site after the capture of the farm by French troops on 24 December 1914.  They were 

later taken over by British forces when they relieved the French at the end of July 1915. 

An example of a front line trench in the sector at that time can be found in Fig. 17.  
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Fig. 17  –  Photograph of unknown trench in ‘Glory Hole’ sector at La Boisselle, August 1915 

(Source: Royal Engineers Museum and Library 4/319 C42 553) 
 

 

5.2.1 S4.1  —  Stable trench 
 
Observations 

 

Trench S4.1 was opened up over a distance of approx 8m and was approx 0.75m wide 

and 0.80m deep at the point where it meets Sol 4-1.  It connects the interior of the 

farmstead (the courtyard) with the exterior and was dug through MR 4-2 and MR 4-2A 

and the floor of the stable (Figs. 18 & 19).  The outside wall of the stable has not yet 

been located.  The trench therefore runs parallel to MR 4-1 at a distance of approx 

2.90m. 

 

The Stable trench presented three different types of infill, each adjoining the next: 
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 To the north, between the stable and the living quarters, the trench was filled 

with chalk rubble [US 4-011], which was also found between MR 4-2 and MR 4-8 

below the present level [US 4-001]. 

 Inside the stable and where the trench cut through walls MR 4-2 and MR 4-2A, 

the fill was less homogenous, composed of a jumble of bricks, brown earth and 

chalk fragments [US 4-009] (Fig. 19). 

 To the south, from the end of the preserved floor surface and in the direction of 

Quémar trench, the fill was similar to that found to the north of the stable, 

composed essentially of chalk rubble [US 4-010]. 

 

 
Fig. 18  —  Plan of stables, stable trench and habitation (Anthony Byledbal & Sébastien Pronier. 

Based on a survey conducted by the Royal Engineers and Multi-Limn.) 
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Fig. 19  —  Section of stable trench and north-west/south-east floors Sol 4-1 and 4-2.  
(Anthony Byledbal & Sébastien Pronier) 

 
 

The walls of the trench alter in nature as they pass through the building.  At this point 

they were dug directly through the earth, without any revetment, leaving bare clay 

walls.  However, when the trench turns slightly to the east, towards the former Quémar 

trench, sandbags filled with clay and chalk appear on each side.  The same facing of 

sandbags was also found to the north of MR 4-2 and MR 4-2A, notably on the eastern 

wall, where an embedded petrol can (still in situ - provenance presently unknown) was 

found (Fig. 20).  This appeared to have been placed there deliberately and evidently 

contained water. The sandbag revetment may have been required as a result of damage 

by shellfire.  The floor of the trench and the base of the wall beneath the petrol can were 

eroded by the action of water, possibly as a result of spillage. 
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Fig. 20  —  Petrol can found embedded in the wall of S4.1.  (Photograph:  Brian Powell) 

 
As the excavation continued, 12 loops for retaining telephone cables were found in the 

eastern wall of the trench, approx 1m to the north of MR 4-2 (Fig. 21).  They are situated 

almost at the bottom of the trench, 10cm above the floor of the trench.  Other artefacts 

were found within the trench fill, essentially French and German rifle bullets.  In fact, all 

of the artefacts found came from those two armies, with the sole exception of a single 

British general service button. 

 

Interpretation 

 

Based on its narrow dimensions, S4.1 was a communication trench.  It linked Quémar 

trench (formerly designated as ‘N’) to the advanced Îlot positions situated forward of 

the French front lines.  As a position of importance, the French did everything possible 

to maintain contact with their lines to the rear by installing telephone cables.  The 

soldiers evidently spent some time in the communication trench, as is indicated by the 

embedding of the petrol can in the wall of the trench to provide them with water. 
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Fig. 21  —  Loops for retaining telephone cables situated at the base of S4.1.  
(Photograph:  Brian Powell) 

 
This trench seems to have been dug while the stable building (or at least its walls) was 

still standing.  It cuts through both the interior and exterior north-east walls of the 

stable [MR 4-2 and MR 4-2A] approx 3m from the eastern gable. The S4.1 brick infill 

suggests that the part of the trench situated within the stable was filled by material that 

may have resulted from the collapse of the remains of wall MR 4-3.  

 

Whilst the construction of this trench is documented in the archives, at the beginning of 

January 1915 there is no indication of when it was abandoned.  S4.1 was probably filled 

in after the British took over the positions, as it no longer appears on trench maps of 

this sector made after February/March 1916, unlike the other two trenches investigated 

[S3 and S6.0]. Further archival work will be undertaken. 
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Today, this trench lies to the south-east of one of the largest mine craters preserved on 

the site – some 20m in diameter.  The trench may have been destroyed by the explosion 

that formed this crater.   

 

5.2.2 S3  —  Quémar trench 
 

Observations 

 

The 2012 excavation resumed at the site of the sondage opened in October 2011 and 

was continued in the direction of the entrance to X Incline.  Almost 10m of Quémar 

trench was exposed, together with the junction with X Incline.  The 2011 sondage had 

already highlighted the difficulty of identifying the profile of the trench, for it had been 

frequently shelled and mortared, making its original form difficult to establish.  The 

parapet and parados appeared to have been built of sandbags filled with chalk marl [US 

3-004], which had become partly jumbled during the back-filling of the trench with the 

same material [US 3-007].   

 

Further clearing of Quémar trench served to confirm the difficulty encountered with the 

sondage — the difference between the infill and the walls of the trench was difficult to 

discern, the distinction only being apparent at floor level where the presence of 

sandbags filled with chalk marl was faintly perceptible from clay which had taken on the 

imprint of the fabric [US 3-009].  The parapet and parados are therefore in a precarious 

state, identified only by a fragile mound of chalk rubble. 

 

In its present state, the preserved dimensions of the trench are 1m in depth and 0.70m 

in breadth at its base.  The width of the trench at the top is impossible to gauge in view 

of the state of the parapet and parados (Fig. 22). 

 

The sondage had identified wooden elements that seemed to point to modifications 

along the base of the parapet, but these features have not yet been seen in the rest of the 

trench to the south-east of the sondage.  However, what appear to be one or more 

wooden boxes were found at the base of the parapet to the north-east of the site of the 

sondage.  Due to lack of time, it was not possible to continue digging in that direction; it 
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will be investigated in 2013.  A cut through the parapet should enable its thickness to be 

determined and the presence or otherwise of a filled-in firestep from the first iteration 

of the trench to be ascertained. The boxes (which appear to be British small-arms 

ammunition boxes) were perhaps employed as a firestep. 

 

 
 

Fig. 22  —  View of Quémar trench, looking towards the entrance of X Incline  
(Photograph:  Anthony Byledbal) 

 
Few artefacts were found in this part of the site, beyond the familiar French and British 

ammunition.  The most interesting finds were the metal rings, one of which was still in 

situ in the parapet of the trench approx 1m from the entrance to X Incline, and which 
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may have served to retain a telephone cable (Fig. 23).  However, it may have had more 

than one function, as a fragment of wire mesh was also found.  In view of the fragility of 

the walls of the trench, the parapet and/or the parados may have been reinforced by 

placing this mesh directly on the sandbags and anchoring it into the trench wall with 

timber posts retained within the loop of wire. 

 

 
 

Fig. 23  —  Metal ring found at the base of the parapet of S3. (Photograph:  Anthony Byledbal) 

 
Interpretation 
 
The poor state of preservation of the profile of the trench can be ascribed to the 

frequent bombardments that took place at the Glory Hole and the proximity of the 

enemy lines (barely 30m).  It is certain that Quémar trench was frequently damaged by 

grenade, shell and mortar fire. 

 

Excavation of this section of the trench did not reveal any form of revetment within the 

trench, with the exception of the wooden boxes.  The parapet and parados, built of 
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sandbags filled with chalk, appear to have been retained in place by wire mesh.  

However this system does not seem to have been used along the entire length of the 

trench.  Indeed, only one fastener was found, close to the entrance to X Incline.  Was this 

a ‘patch’ repair after the parapet had been damaged by shellfire, or was the trench really 

constructed in this way?  At present, its evolution is impossible to accurately plot. 

The junction with the entrance to X Incline presently exhibits no particularly interesting 

features — simply a small stairway consisting of two steps, each about 20cm deep, 

made of sandbags [Cf. X Incline].  No revetment was found at this point. It is hope to 

fully investigate the entrance in 2013. 

 

The work will be continued along the trench, in order to understand its precarious 

condition and to study its connection with the Stable Trench.   

 

5.2.3 S6  —  Le Bihan trench/Scone Street 
 

Observations 

 

Le Bihan trench/Scone Street [S6] is the best preserved of the three trenches 

investigated, and was excavated over a distance of more than 10m.  It was dug directly 

into the natural chalk stratum [US 6-001] and the parapet and parados are extremely 

well preserved.  The section excavated lies to the south-east of the entrance to X Incline, 

and runs towards the support and reserve lines in the direction of the town of Albert.  

The trench retains a height of between 1m and 1.3m and is 0.76m wide at its base and 

1.43m at the top (Fig. 24). 

 

The line of the trench was easily detected when the surface layer was removed, thanks 

to its homogenous infill with chalk rubble [US 6-002], which is practically the only 

material found in the trench.  Sandbags [US 6-003] were found on the floor of the trench 

(Fig.25), lying apparently haphazardly between the entrance to W Incline and a recess 

in the east wall of the trench. They are likely to be evidence of backfilling activity. 

 

Approximately 5m from the entrance to W Incline a recess [S6.1] was discovered. Dug 

into the northern trench wall, it is square in section, with sides each of approx 0.75m. It 
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resembles a well, extending below the level of the trench floor [Figs. 26 & 27].  The base 

is 1.25m below the level of S6.0 and its preserved height is 2.5m from the top of the 

trench.  It was filled with the same material as S6.0; it contained no artefacts. 

 

The trench itself produced a few more finds.  Apart from the usual metal food cans, a 

very fine jar of ‘Reine Claude’ brand jam and French and British ammunition, plus 

various practical everyday objects emerged, including a knife and a spoon, the handle of 

which was wrapped in a fragment of French newspaper. 

 

 
 

Fig. 24  —  View of Le Bihan trench/Scone Street towards the entrance to W Incline.  
(Photograph:  Anthony Byledbal) 
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Fig. 25  —  North-east/south-east section of S6.0.  
(Anthony Byledbal) 

 
 

 
 

Fig. 26  —  View of S6.1 from the floor of S6.0. (Photograph:  Anthony Byledbal) 
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Fig. 27  —  Vertical view of S6.1 from below the level of S6.0. (Photograph:  Anthony Byledbal) 

 

 
 

Fig. 28  —  Chalk Calvary found in trench 6.0. (Photograph:  Anthony Byledbal) 
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The most interesting find was a small calvary carved into a block of chalk approx 14cm 

tall and 10cm wide. (Fig. 28).  It represents a Latin cross, the outline of which has been 

highlighted in pencil, with the handwritten inscription CALVARY in the arm of the cross 

(in pencil), with the words CHRIST GIVETH LIFE to the left of the shaft of the cross and 

GOD IS LOVE to the right (also in pencil).  This artefact, which was found towards the 

bottom of the infill [US 6-002], is a rare piece of evidence of spiritual life amid the 

fighting on the Glory Hole site. 

 

No ‘trench furniture’ was found during the excavation.  The floor of the trench does not 

appear to have been fitted with duckboards, unless they were removed.  The parapet 

and parados were certainly not reinforced with sandbags or fascines, as the chalk was 

hard enough to be self-supporting.  The only feature present is the recess/well.  This 

appears to be a sump and would have served to collect rainwater that entered the 

trench. The floor of the trench is slightly cambered towards the north, and observation 

after rain revealed that water does indeed drain in both directions towards the ‘sump’. 

Sumps were a ubiquitous feature of trenches. 

 

5.2.4 Conclusion  
 

Because they were designed for different purposes, there is little similarity between the 

three trenches excavated; there remains much to learn from each.  

The best preserved is Le Bihan trench/Scone Street. Further excavation will probably 

also reveal explosive damage to this feature.  

 

Work having begun, it now needs to be continued, focusing in 2013 on making the 

connection between all three features. 
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5.3 The underground system 
 

At present the accessible parts of the underground network extends from three British 

tunnel entrances (Fig. 29), each of which have been uncovered: 

 

• entrance to X Incline [S1.0]; 

• entrance to W Incline [S7.0]; 

• entrance to W Adit [S2.0]. 

 

Tunnels from each of these entrances link to W Shaft Chamber [S2.1] situated 9m below 

ground, where a vertical shaft leads down a further 15m to lower level galleries.  

 

 

 

Fig. 29 – Location of the three tunnel entrances and Air Pump chamber S5 adjacent to W Incline 
(Anthony Byledbal/Sébastien Pronier. Based on a survey conducted by the Royal Engineers and 

Multi-Limn) 
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5.3.1 S1.0 —  X Incline 
 

Observations 
 
The October 2011 sondage had identified a portion of 5 metres of the presumed 

entrance to X Incline. Although no trace of its junction with Quémar trench has been 

found, the presence of structural timbering at the south-eastern end of the sondage 

implied that it was the first few metres of the tunnel. The entrance, dug into the parapet 

of the trench, appeared to be set back. 

 

The excavations of 2012 therefore included this location. The entrance to X Incline was 

quickly revealed 0.60 metres behind the southeast cut of the test dig. The excavation 

identified the first step of the entrance, including the cut already studied in the sondage. 

The occupation level was thus immediately identified [US 1-007] and is found on the 

second step and the rest of the gallery. The entire entrance has been cleaned and 

therefore has two steps, formed with a stack of two sandbags, reinforced at the end by a 

wooden board. Further excavation is required at this location in order to reveal the 

complete picture of the association of tunnel and trench. 
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Fig. 30 - Slots left in the floor of X Incline where the timber sill has rotted. Fragments of the two 

‘legs’ have survived. (Photograph: Anthony Byledbal) 
 

The entrance tunnel slopes at a gradient of about 15°. Twelve post holes were identified, 

six on each side of the tunnel with a diameter of approx. 15 to 20 centimetres. Thus we 

find TP-11 and TP-11A at the bottom of the first step, 0.68 metre below the floor of the 

trench, and TP-12 and TP-12A at the bottom of the second step, 0.90 metre below the 

bottom of the first step. Then 1.20 metres separates TP-12/TP12A from TP-13/TP-13A. 

This distance then follows between each new series of post holes, until the last 

referenced for the present [PT-16 / PT-16A]. The filling of the post holes consisted 

mainly of particles of chalk, extremely soft with a strong presence of wood fragments 

[US 1-013, 1-015, 1-017, 1-019, 1-021, 1-023, 1-025, 1-027, 1-031, 1-033, 1-037 and 1-

039]. Moreover, the timber uprights were still in place during the excavation, but it 
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quickly disintegrated in the air. Nevertheless, they all had preserved identical 

dimensions, width, height and thickness of nine centimetres. Their length should be 

about 1.30 metres, even if this is only a hypothesis since no prop has been found intact. 

 

The infill of the post holes has similarities with the other US of three small cuts [US 1-

029, 1-035, 1-041], dug across the width of X Incline and each adjoining two postholes 

[TP- 14/TP-14A, TP-15/TP-15A, PT-16 / PT-16A] against each wall of the tunnel. These 

cuts [Tr 11, Tr 12 and Tr 13] appear to have been installed through a layer of infill and 

perhaps to the same level as the floor of the incline, but this has not yet been reached 

(Fig. 30). Indeed, the excavation was terminated at the level of occupation [US 1-007]. 

With a length of 1.10 metres, a width and a depth of 15 centimetres, these cuts received 

a wooden crosspiece, clearly designed to strengthen the base of two timber uprights 

present on each side of the tunnel. This pattern basically corresponds to designs laid out 

in pre-war British Military Engineering publications (Fig. 31). 

 

The excavation continued down the slope of the gallery, following the occupancy level. 

Other postholes have been identified, but have not yet been emptied. X Incline has a 

length of 20.55 metres to the underground chamber [S1.1] at the bottom of the descent. 

Its average dimensions are a width of 1.10 metres and a height of about 1.50 metres. 

The original proportions already returned in the sondage were confirmed with an 

internal width of 1 metre for an internal height of 1.30 metres.  
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Fig. 31  -  An example of mining cases and frames similar to that employed in X Incline 

(Source: Military Engineering (Part IV) Mining and Demolitions, General Staff, War Office, 

London, 1910 (Reprinted 1915)) 
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5.3.2 S1.1  —   Underground chamber at the bottom of X Incline 
 

Observations 

 

At the bottom of X Incline, 20.55 metres from its entry/exit in Quémar trench, opens a 

rectangular chamber 4.40 metres long and 2.20 metres wide [S1.1] (Fig. 32). The roof 

here forms an arch that appears natural, that is to say as a result of roof falls within the 

chamber and the underground network. The chamber roof is forming a natural ‘bell’ 

shape, a typical geological phenomenon, especially in soft fractured rock such as chalk. 

The height of the room reaches at its centre, close to 2 metres. Originally the roof may 

have been horizontal with a lower height of about 1.60 to 1.70 metres. A layer of chalk 

rubble filled the chamber for about half its height, some of which has fallen from the 

roof. Some of the rubble appears to be deliberate ‘backfill’, for there appeared to be 

more in the chamber and incline than could have fallen from the roof.   

 

Two galleries emanate from the chamber. A first tunnel [S1.2], cut into the eastern wall 

descends steeply. It is filled to over half of its height and ends in a cul-de-sac. A second 

gallery [S1.3], excavated from the western wall is evidently a crosscut driven to connect 

X Incline with W Incline. It is also filled with rubble but to a lesser degree. 
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Fig. 32 - Plan of underground chamber S1.1 (David Rakowski) 
 

 

In the chamber a number of features have been preserved intact. Chalk-filled sandbags 

[US 1-047] have been methodically stacked like bricks to form a barrier to a height of 

0.50 metres; it runs parallel and close to the eastern chamber wall. These sandbags 

conform first to the line of the eastern side of X Incline, then to the wall of the chamber. 

They are not in contact with the chamber wall, a gap of about 15 centimetres being filled 

with chalk particles and wood residues [US 1-048]. The whole feature is still currently 
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being excavated; it is fragile but in an exceptional state of preservation.  The chamber 

appears to have been divided by a central timber partition, attached to two wooden 

posts that are anchored in the ground. Only the northern part of the wall was fully 

excavated in the direction of S1.2. The southern part was left in place, not only because 

the rubble [US 1-046] held the timber wall in place, but also owing to a long and fragile 

rubber tube which is multiply folded upon itself and held in place by the soil, preventing 

further excavation. An iron axle with two rubber wheels lies to the side of it. The 

chamber produced a large number of finds. A square metal tin containing several 

smaller metal food ration tins was discovered along the sandbag wall. A safety pin, a 

candle and a small pocket knife were also unearthed. The excavation and study of this 

room will continue when more suitable electric lighting has been installed. 

 

5.3.3 S7.0  —   W Incline 
 

Observations 

 

W Incline is a steeply sloping tunnel which descends to 9m below ground and opens 

into a chamber, W Shaft Chamber [S2].  

 

The entrance to W Incline was on a bend on Le Bihan/Scone Street Trench [S6] and was 

located as a result of the excavation of this trench northward along its profile. The 

connection between the trench and W Incline occurs without visible transition on the 

ground, so that the tunnel quickly descends beneath the surface at a gradient of nearly 

20 ° (Fig. 33). The entrance area was probably once covered by some form of splinter-

proof roofing. 
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Fig. 33 - View of the entrance of W Incline taken from below trench level  
(Photograph: Anthony Byledbal) 

 

It appears that W Incline was filled with chalk rubble at the same time as Le 

Bihan/Scone Street Trench since the filling of the gallery could not be distinguished 

from that of the trench [S6] and there were no signs of disturbance to the strata 

suggesting a roof fall.  

 

At the junction between the trench and the entrance to W Incline, only two post holes 

[TP 7-1/TP 7-1A] have been identified, one on each side of the incline wall. Timber 

fragments in situ [US 7-008 and 7-010], indicated the presence of timber uprights. 1.20 

metres in front of this point [TP 7-2/TP 7-2A] a wooden box, lined in lead, was 
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unearthed containing slabs of the British explosive guncotton (Fig. 34).  Amongst the 

infill were also found two grenades and a small artillery shell.  

 

 

 

Fig. 34 - Technical characteristics of a slab of British explosive guncotton  
(Rik Bennett/Anthony Byledbal) 
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Fig. 35 – Infill of sandbags [US 7-005] in the entrance to W Incline  
(Photograph: David Rakowski) 

 
The width of the W Incline is universally greater than X Incline (1.09 metre). The gallery 

begins with a width of 1.15 metres and widens as it descends to reach a surviving width 

of 1.40 metres at 4 metres from the entrance. It has a surviving height well above that of 

X Incline of 1.86 metres. 

 

Inside the gallery, two infills were distinguishable: 

 

• The first consists of chalk rubble containing plenty of artefacts [US 7-001]. This 

material largely obstructed the entrance; it is the same as that used to backfill Le 

Bihan/Scone Street Trench; 
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• The second infill looks identical to that above as it also comprises chalk rubble, the 

only difference being that it is more compact [US 7-005]. This layer also includes many 

fragmented or intact sandbags (Fig. 35). 

 

The second overlaid filling, however, has not been identified in the first three metres of 

the incline. Thus, US 7-001 covers an extremely compact layer of chalk [US 7-004] 

which seems to be a level of occupancy. The continuation of the excavation has yet to 

reveal the presence of another layer of more compact rubble, located directly beneath 

US 7-004, enabling the floor level of the tunnel to be established. Other postholes have 

been identified and will be excavated to learn more about how the gallery was shored 

and compare it with X Incline. Two graffiti were also identified, one representing a 

geometric figure, the second, the letter "N" (Fig. 36). They will be fully recorded in the 

next phase. 
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Fig. 36 - Graffiti on the walls of W Incline (Photograph: David Rakowski) 

 
The finds demonstrate intense activity within the underground system. A number of 

tools have been unearthed, including a bucket, a square, a pick, three [stone] chisels, a 

wood chisel and two adjustable wrenches. More personal artefacts also appeared in the 

form of a water bottle, textile fragments, different parts of one or more gas masks and 

the foot of a British gumboot or wader. 

 

Heavy discoloration of the gallery walls as a result of the evacuation of fumes from 

candles, explosions and other human activity, strongly suggest that W Incline was the 

main thoroughfare before the installation of W Adit in March 1916. 
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5.3.4 S5  —   Air Pump chamber (Fig.37) 
 

Observations 

 

At about 2 metres from the entrance of the W Incline is access to an underground 

chamber formed in the northern wall. To ensure the safety of archaeologists, the roof of 

the chamber was completely removed with the backhoe. Indeed, it showed signs of 

weakness due to the more friable chalk surface. 

 

 

 

Fig. 37 - Plan of the junction between Le Bihan trench/Scone Street, the entrance to W Incline 
and Air Pump chamber (Anthony Byledbal/Sebastian Pronier. Based on a survey conducted by 

the Royal Engineers and Multi-Limn.). 
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Fig. 38 - Photograph of the junction between Le Bihan trench/Scone Street, the entrance to W 

Incline and Air Pump chamber (Photograph: Peter Barton) 
 

The main body of the chamber has an irregular rectilinear form of 2 metres by 1.53 

metres (Fig. 39). In the south-west wall an alcove 1.77 metres by 0.82 metres wide was 

found. The original height is not possible to accurately gauge, but it may have been 

around 1.60 metres.  Whilst the floor of the chamber is level, that of the alcove rises 

gradually by 10cm.  
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Shoring of the chamber appears to have been given little importance. No post holes 

were dug to anchor the props in the ground that are still set in the walls. This 

arrangement is only visible in the north eastern wall of the chamber where it houses 

two isolated posts 0.50 metre apart. Two more were found on either side of the 

entrance to the alcove, 0.70 metres apart. Finally, two others have been discovered at 

the bottom of the recess, one on the east wall and the other on the west side wall, 0.61 

metres apart. Fragments of preserved wood indicate the posts were quite substantial, 

with a width of 20 by 10 cm. It is possible that the original roofing materials plus any 

heavier timbers were salvaged, either as the battle progressed in 1916 or after the war 

by local people. 

 

 
 

Fig. 39 – View of the Air Pump chamber S5 from the alcove in the south-eastern wall 
(Photograph: Anthony Byledbal) 
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The south east wall is not straight and appears to have been cut to accommodate a kind 

of passageway because at this point the alcove connects with the spur off Scone Street 

trench leading into W Incline. Thus, the chamber may have two entrances. The first is by 

an opening of about 1 metre wide located in the corner of the eastern chamber wall, 

connecting to W Incline. The second (Fig. 40) may have been in the ‘roof’ at the south-

eastern end of the alcove, providing direct access into Scone Street trench.   

 

 

 
Fig. 40 - The south-eastern alcove of the Air Pump Chamber. Access may have been via the roof. 

(Photograph: Anthony Byledbal) 
 

The excavation revealed a homogeneous filling [US 5-004] of chalk rubble in the entire 

chamber, plus wood particles and fragments of timber supports, probably from the 
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timber props and roof beams. It seems likely to be the same stratum of infill employed 

in W Incline [US 7-001] and Le Bihan/Scone Street Trench [US 6-002].  

 

The finds are quite numerous for such a small area. A second box of explosive gun-

cotton slabs was unearthed in the alcove of the chamber. Beside it, a second metal axle 

with two rubber wheels, similar to the example found in the other underground 

chamber [S1.1] at the foot of X Incline. Several metal air pipes and fragments of 

armoured hose were also unearthed in the south-western part of the chamber. 

 

Other more common finds included British ammunition and ammunition pouches and 

fragments of a grenade. The most surprising artefacts were three items of jewellery: an 

aluminium ring, decorated with a clover leaf and a snake's head, and two well-made 

pins, one square and one round.  

 

5.3.5 S2  —  W Shaft Chamber and W Adit 
 

5.3.5.1   S2.1  —  W Shaft Chamber 
 

 

At the bottom of W Incline is a complex underground space comprising W Shaft 

Chamber and the intersection of two tunnels from the surface W Incline and W Adit. W 

Adit meets the chamber beneath the level of W Incline, causing its floor to collapse. The 

final portion of W Adit has been connected to the W Shaft Chamber by making a gap 

through its north east side. Between the intersection of W Incline and W Adit and the 

gap into W Shaft Chamber a chalk pillar remains.  

 

Archival research suggests that W Adit was driven on an incorrect bearing, the gallery 

being intended to enter the shaft chamber from the north-western quadrant chamber 

(Figs. 41 & 42). Once the error had been recognised, it was probably too late to correct 

it, so the Adit not only cut through the floor of W Incline but left a dangerous chalk pillar 

in the shaft.  Post holes in the side walls of W Adit suggest that the breach in the W 

Incline floor was probably bridged. This area will be fully surveyed during the winter of 

2013. 
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Fig 41 – 179th Tunnelling Company mine plan showing intended direction of W Adit from 
surface to W Shaft. (Source: National Archives WO153/904 Royal Engineers, 

Somme Mining plans Fourth Army) 
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Fig 42 – 179th Tunnelling Company mine plan showing actual direction of W Adit from surface 
to W Shaft. (Source: National Archives WO153/904 Royal Engineers, Somme Mining plans 

Fourth Army) 
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When first investigated, the roof appeared to be in an unstable condition and much had 

already fallen covering the floor to a depth of about 1 metre and completely 

surrounding the vertical shaft. Approach to the shaft was impossible without rope and 

safety harness.  Safe working required the fabrication and erection of roof supports 

including a steel framework over the top of the shaft (Fig. 44). In addition the chalk 

pillar required support with ‘waistcoat’ of reinforced concrete (Fig. 43). This in turn 

required a large quantity of loose debris to be removed from the chamber.  During this 

process, finds similar to those from X Incline and W Incline were encountered, including 

tools, ration tins, candles, a petrol tin containing water, a British cap badge of the Notts. 

and Derby Regiment, and a rubberised British explosives bag containing cement.  The 

remains of two windlasses were discovered: a small one improvised from the axle unit 

of a mine truck was found at the end of W Incline in an alcove beyond the shaft, while a 

larger example was found in the recess formed by the continuation of W Adit. Both were 

in a poor state of repair.  
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Fig. 43 - View of the ‘waistcoat’ of reinforced concrete around the chalk pillar in the interior of 
W Shaft Chamber (Photograph: Iain McHenry) 
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Fig. 44 – Installation of roof supports in a protective steel framework built over the top of W 
Shaft (Photograph: Jeremy Banning) 

5.3.5.2   W Adit 
 

Following the sondage in October 2011, a section of gallery 20 metres in length along W 

Adit had been reached. Work resumed at this location and was continued down towards 

the W Shaft Chamber [S2.1]. The clearance of the tunnel floor did not reveal the 

continuation of the wooden rail supports, but this work has yet to be completed. At the 

approach to the shaft chamber, the gradient reduces and becomes level as it passes 

alongside W Shaft chamber. At this point, however, traces of two wooden rail supports 

are still visible.  
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5.3.5.3   W Shaft 
 

W Shaft has been descended and an initial exploration and laser survey of the 24m 

tunnel system has been carried out. Archaeology will commence only when adequate 

reliable lighting has been installed.  

 

5.3.6  Conclusion  
 

The discoveries underground may be compared with the archive record of the 

development of the British tunnel system. In September 1915 W Incline and X Incline 

were driven at a steep angle in an attempt to reach the depth at which the Germans 

were tunnelling across no man's land.  At a depth of 9m it was decided that the Germans 

were too deep to be reached using an inclined tunnel. X Incline was abandoned and a 

small chamber was created at the end of W Incline from which a vertical shaft, W Shaft, 

descended for a further 15m. At the bottom of this shaft, at 24m depth, tunnels were 

driven to meet the Germans, and around this level explosive mine charges of varying 

scale were blown by both the British and German tunnellers, leading to loss of life, 

mainly on the British side. The British tunnellers were, however, able to develop an 

extensive network of tunnels at first 24m depth and then at 30m. Initially most of the 

spoil was removed via W Shaft and W Incline until March 1916, when 179th Tunnelling 

Company dug a second inclined tunnel from the surface to W Shaft Chamber. This was 

W Adit.   

 

X Incline and W Incline present the state of underground fighting in September 1915, 

when the British had only recently taken over from French engineers.  The dimensions 

probably reflect French practice and possibly the use of French mining timbers.  

Apparently similar inclined galleries were constructed by the French engineers in the 

eastern part of the sector.  Compared to X Incline and W Incline, W Adit is constructed 

to a larger dimension and on a far less steep gradient, firstly because the presence of the 

shaft meant that it did not need to rapidly gain depth, and secondly to facilitate the 

removal of spoil in small wheeled trucks.  This reflects both the experience gained by 

the British but also the abandonment of any pre-war military mining practice by the 

wholly civilianised Tunnelling Companies.  The timbering of X Incline, W Incline and W 
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Adit is intermittent, reflecting the structural strength of chalk and the known British 

practice of using supports only where judged necessary rather than close-timbering 

every gallery, which was the German habit.  

 

Stacked spoil in sandbags in W Incline, at the junction with the crosscut to X Incline, was 

probably placed there both to use a redundant tunnel and thus avoid removal of bags 

from the system, and possibly to make the same bags available for the tamping of mine 

charges at short notice.  Graffiti in W Incline has been identified as being written by 

members of the 11th Battalion The Border Regiment, a British unit known to have been 

providing infantry working parties to remove spoil on behalf of 179th Tunnelling 

Company in March 1916 [NA WO95/2403].  

 

The gallery connecting X Incline with W Incline would have had several functions. 

Firstly it formed a defensive transversal gallery from which listening could be carried 

out for sounds of German mining activity; secondly it created a natural air flow to 

provide ventilation; thirdly it provided an escape exit from W Shaft Chamber if the 

entrance to W Incline was blocked (which was the case after a German mine explosion 

on 22 November 1915).  The change of level approximately mid-way along the length of 

this gallery indicates that it was dug from both ends simultaneously, the intended 

connection not being perfectly surveyed.  

 

There is little doubt that the chamber [S5] at the top of W Incline originally 

accommodated a large manually-operated bellows used to pump air deep into the 

tunnel system. The structure probably dates from the sinking of W Shaft which 

necessitated air to be pumped into the 24m deep system when it was under 

development. A British report of a German mine explosion of 22 November 1915 refers 

to a pump chamber at the top of W Incline [NA WO95/244].  Whilst no trace of the 

bellows was discovered, the shape and dimensions conform to a drawing in British 

archives of an air bellows fixed frame designed by 179th Tunnelling Company [NA 

WO158/130] (Fig. 45). The alcove apparently provides the operator with both a seat 

and protection, as a recess accommodates the torso and head (Fig.46).  
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Fig 45 - Sketch of air bellows and frame assembly designed by 179 Tunnelling Company 
probably used inside S5 (Source: National Archives WO158/130 GHQ Mining Notes (Mining 

Note No. 32, 23/7/1916)). 
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Fig.46 - Air pump chamber S5. Volunteer adopting position employed by air pump operator on 

the seat in the alcove (Photograph: Jeremy Banning) 
 

The report referred to above states that the pump chamber collapsed as a result of the 

German explosion, but that the operator was rescued alive.  The tunnel access from Le 

Bihan/Scone Street trench down to the alcove may date from this incident and have 

been dug to facilitate the rescue. Subsequently it may have been retained for use as an 

emergency exit. Alternatively, it could have been the main route in and out of the 

chamber for the operator from the outset, given that the bellows probably filled the 

whole chamber. To offer protection against hostile shell and mortar fire, the bellows 

chamber was probably roofed, possibly with a mixture steel rails and heavy timber 

beams, sandbags, chalk rubble, earth, and some form of metal sheeting. 
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Fig. 47 – Bellows constructed using 179th Tunnelling Company plans placed in situ in Air Pump 

Chamber S5. (Photograph: Peter Barton) 
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Given the very large quantity of spoil required to be carried up W Incline, the tunnel is 

very steep and of small dimension.  It is likely that W Shaft Chamber was only enlarged 

when W Adit was constructed and before that date the spoil was handled in a very 

cramped space at the shaft head.  Of the two windlasses discovered in W Shaft Chamber, 

it is likely that the smaller example found at the extremity of W Incline was first used.  

Once W Adit had been completed and the chamber enlarged, the larger windlass, found 

in the recess formed by the continuation of W Adit, was probably used. The recess was 

probably designed specifically to house a windlass and team. 

 

The area incorporating the bellows chamber, the head of W Incline and possibly even a 

section of Le Bihan/Scone Street trench may have all been strongly covered as 

protection against hostile fire, and indeed bad weather.  

 

Following the capture of La Boisselle by the British in early July 1916 the tunnel system 

no longer had any function and is assumed to have been abandoned. No evidence of 

post-1916 occupation has been discovered in the tunnel system.  
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Appendices 


