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This paper presents the findings from surveys carried out in 2016 of two wrecks sunk during the
Battle of Jutland. The remains of HMtlefatigablehad previously only been partially understood.
SMSV4, was found and surveyed for the first time. They represent the first and last ships sunk and
allow the timings of the opening and closing of the battle to be established. In the case of HMS
Indefatigable the discovery that the ship broke in two, seegiinunnoticed, substantially revises

the narrative of the opening minutes of the battle.
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On 31 May 1916, the two most powerfohttle-fleets in the world clashed off the coast of Denmark,

in what in Britain has become known as the Battle of Jutland. In reality the battle was more of a
skirmish from which the German High Seas Fleet, having accidentally run into the British I€eand F
was able to extricate itself and escape to base, leaving the British in control of the battlefield.
However, in the 16 hours during which this drama played out, 25 ships were sunk, claiming more
than 8500 lives. The Grand Fleet suffered 14 of thpsshiink and around 6000 of the lost sailors.
More than 5000 of the British dead were lost on five ships that exploded, killing nearly every sailor
aboard the ships. One such case was the first ship sunk in the battle|rtdBf8tigable which sunk

with all but two of its complement of 1019 (Harper, 1927: 117).

The battlefield, in which 24 of the ships were surtke 25th, HMSNarrior sunk while returning to
Scotland consists of two distinct groups of wrecks (Fig. 1). The northern group is made up of the 12
ships sunk during the opening daylight actions, the Battlecruiser Action, in whichihdiéfatigable

was sunk, and the later Fleet Action, from which the Germans retired. The southern group comprises
the 12 ships either sunk or scuttled as the High Sead Fdéurned to base during the Night Action,
cutting across the rear of the Grand Fleet. SWBwas the last ship sunk during this time. The
positions shown on Figure 1 are derived from Harper (1927: 110), a record of the battle compiled by
the captain ofti KS w2e&lf bl @geQa ylI@gAalaArAz2yltt ao0Kz22f3x I yR
him in 1919 for where the ships were sunk. By surveying the entire battlefield in 2015, the author
has shown that the Harper Record is a consistently accurate depictiomeodbdttle (McCartney,

2016: 248251).

On ten expeditions over the past 17 years the author has been instrumental in the discovery,
recording, and interpretation of all of the wrecks sunk at Jutland. In 2015 the degree of knowledge
about the wrecks was traformed by the application of swath bathymetry (multibeam) survey to
each of the known wreckites (McCartney, 2016). This formed the basis on which future research at
Jutland could be focused. A portion of fieldwork and research carried out in 2016 ssitfert of

this article. This was primarily aimed at resolving the last outstanding questions relating to the loss
of two ships, the battlecruiser HM8defatigable and the previously unfound German torpedo boat
SMSv4.
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Figure 1. The Jutland battlefiieshowing the distribution of the ships sunk as depicted in Harper
(1927: 110) (InnesMcCartney).

Reinvestigation of HMS Indefatigable

HMS Indefatigablewas the lead ship of the class and represented a stretched version of the first
generation of British attlecruisers, thelnvincible Class (Fig. 2). The ship was constructed at
Devonport and launched in 1909. After service in the Mediterranean, Hid&atigablejoined
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the Battle of Jutland the following year. The BCF, operating as an independent reconnaissance force

of the main British Fleet, encountered the Germanrbalitlecruiser First Scouting Group (1SG) in the

late afternoon on 31 May.

Arunningfight SG6SSy 020K fAySa 2F aKALAZI (y2¢6y | a GKS
HMSIndefatigablewas the last of the six ships in the BCF line. Fighting began at 15:45 with both

lines of ships opening fire at the same time (Harper, 1927: 20). Tilendwad been going on for

around 17 minutes when, according to both Harper (1927: 21) and the official German historian
Groos (TNA ADM 186/626: 41), HMB8efatigablewas sunk at around 16:02 when the ship was seen



to violently explode. The last ship ihet 1SG line, SM%n der Tanphad seemingly by prompt and
accurate fire, rapidly destroyed a British battlecruiser.

Figure 2. HM$ndefatigable Displacement: 18,500 tons, Length: 180m, eightnth guns, sixteen
4-inch guns (with permission, World §t8ociety collection).

The explosive nature of British cordite when ignited in confined spaces was certainly the cause of the
loss ofIndefatigable Malpractice in the handling of cordite has long been understood by the Royal
Navy as the primary cause th#itree British battlecruisers at Jutland blew up so readily. By
overriding the safety features, such as aftdsh doors in turret structures, an uninterrupted path for
naked flame was created from turret to magazine, so that a hit in the region of & tuod almost
inevitably lead to a devastating explosion (Lambert, 1998).



Multibeam Plan View of the Wreck of HMS Indefatigable, April 2015
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Figure 3. Multibeam plan view of the wreck of HM@efatigableas seen in April 2015 (Innes
McCartney/JBContractor).

The wreck of HM$hdefatigableremained undiscovered untibtated and dived by the author in
2001 when the site was photographed and recorded on video (McCartney, 2044t)3The wreck

was seen to be very broken down and dispersed, possibly upside down. At the time there were no
practical means by which an acate map of the wreclsite could be derived, because it was too
large and too deep (48m) to be measured using traditional eilemioyed techniques. What was
needed was a geophysical survey. This finally occurred in 2015 when, in conjunction with
underwaterspecialists HZontractor and its owner, Gert Normann Andersen, all the known wrecks
of the Battle of Jutland, including HMBdefatigable were surveyed with highgrade swath
bathymetry (multibeam) (Fig. 3).

The 2015 survey revealed that the wreck wasdently dispersed over an even wider area than the
2001 dives had shown. An ROV was used to examine some of the outlying features uncovered by the
multibeam and to confirm that the bow was pointing to the sowthst. Three turrets were
observed among the meckage, with the fourth not identified. It was something of a revelation to

see that craters made in the seabed by pieces of debris flying out of the ship when it exploded could
still be seen 100 years after the event. The survey clearly demonstratednheatcordance with the

both Harper (1927: 20) and Groos (TNA ADM 186/626: 41), the fore part of the ship had exploded
violently, seemingly leading to its destruction.



Unresolved archaeological questions

During the late summer of 2015, while the data from the Jutland survey was being processed and
interpreted back in the UK, it became evident that the wrsitk was around 140m from bow to
stern. This was odd because HMfBefatigablewas in fact 180m long (Roberts 1997, 29) So it
seemed that up to 40m of wreckage could not easily be accounted for. Two possible reasons for why
this was the case were promulgated (McCartney, 201642). Either the wreck had concertinaed

as it sank and then impacted witlhé seabed, or an undiscovered portion of the stern lay some
distance from the wreck. There was no indication from historical sources, survivor and eyewitness
accounts, however, that the ship had broken in two, shedding around 20% of its length.

In 2001, lefore this discrepancy had emerged from the geophysical data, the wreck of HMS
Indefatigablehad thrown up another mystery, which at the time had no plausible explanation. It was
connected to the location in which the wreck had been found. The wreck of IHMSatigableis

located some five miles to the norbast of the position recorded by Harper (1927: 110) (Fig.4, Line

C). In 2001 the positional discrepancy of five miles did not raise any suspicion because of the
accuracy of navigation in 1916, combingith the circumstances of being in a battle. Even still, it
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HMSIndefatigableand HMSQueen Marythat was difficult to explain.

The key question comes down to timing. It was known that the speed of the BCF at this time in the
battle was limited to the maximum formatted speed of the battlecruiser H\W&8/ Zealand fifth in

the BCF line and the slowest of all six ship§26 knots, and the line did not straggle (Gordon, 1996:
116). Harper states that HMB8defatigablesunk at 16:02 and HM@ueen Manat 16:26, 24 minutes

later (Harper, 1927: 2£22). So by his calctilans, he accurately plotted the distance between the

two wrecks to be 10.82 nautical miles (Fig. 4, Line A), which equates to his calculating that the BCF
was actually travelling at 27 knots, presumably pushing HW&Sv Zealandbeyond normal
performance.

This seems entirely logical until the distance between the wrecks of hid&atigableand HMS

Queen Maryg & YSI adzNBR FYyR F2dzyR (2 06S wMH®PHC Yyl dziAO
calculated speed for the BCF of 27 knots, this distance means that the wrecks are actually over 27
minutes apart, not the recorded 24. This would require the BCF to haae lmaking a suspiciously

high 30 knots. The times recorded for the loss of these two ships is difficult to dispute because
records from both sides agree. So what is the possible explanation? In 2001 none could be
ascertained and it was described assimplg S WF¥23 2F g N®380aO/  NliySez w

Results of the 2016 survey

In early 2016 a working theory emerged that the timing question and the foreshortened nature of

the wreck of HMSndefatigablemight be linked and have a common explanation. Was there a

missing portion of the wreck? If there was, could it explain the outstanding question of timing? This

led to the use of multibeam to resurvey the wreck of HM@efatigablep { OF Yy Ay 3 (KS &aKA
track in the minutes before it sunk became a priorityridg the fieldwork conducted on 3D

[ 2y G NI OViaiNRarch 2046.
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Historical and Accurate Positions of the Wrecks of HMS Indefatigable
and HMS Queen Mary Overlaid on Harper Chart No. 5 with Measured Distances
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Figure 4. The Harper and actual positions of the wrecks of HitSatigableand HMSQueen Mary
marked on Harper Chart No. 5, showing measured distances between the -sitesk(Innes
McCartney).

On 15 March a widarea survey using multibeam was conducted around the wsitekand to the

north of HMSIndefatigable The multibeam scan took around three hours to complete and it was

not until near the end that the remarkable image of attappeared to be HMBidefatigabl®@d Sy (0 A NB
stern appeared on the monitors iWinaQa adzNB@Se adldAz2yed ¢KS NBadA i
previously known main wreegite and a large piece of new wreckage detected 500m to the north

(Fig. 5). The new piecd wreckage was investigated by ROV and confirmed to be the stern of HMS
Indefatigable upside down on the seabed (Fig. 6). Visible features included: the tgmide base
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uppermost point of the stern fothe ship (Fig. 7D). The propellers looked as if they had been pulled



out of the wreckage as they lay some distance away from where they would have originally been
situated. All these features clearly demonstrated that the stern of thfatilld battlecruser, as far
F2NBINR A4 GKS FFGSNISYR 2F W.Q GdaM@®NBSG KIR 0SSy

The results of the 2015 and 2016 multibeam surveys, backed up by visual inspections of the wreck,
clearly show thatindefatigablesuffered two devastatingexplosions, significantly revising what is
1y26y 2F K2¢ GKS aAaKALI adzyy1® ¢KS AGSNY LERNIAZ2Y ¢
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the multibeamshows that the fore part of the ship was destroyed by a major explosive source that
Ydzaid KIF @S 06SSy GKS YFIITAYS dzy RSNJ W! Q {dzZNNBG o
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reduced the fore part bthe ship to small pieces and occurred as it was sinking and after it had

ceased to have any fighting value. At the time it occurred, according to Brown (20@:34339the

ONBg 6SNB | f NBFReé RSFR & | &dzLJSNA 2 yatich wauld 2 O] 6 |
have devastated the interior of the ship, killing all inside its structure. This explains why there were

so few survivors from the battlecruisers sunk at Jutland, and from HMS Hood sunk in 1941.

The Carne photograph re -examined

A photograph sbwing HMSIndefatigablesinking was rexamined in the light of the discovery of

the stern section of the wreck (Fig. 9). The photograph was taken by Midshipman W. P. Carne from a
position in the after torpedo control station on HM$&w ZealandIt shows S Indefatigable,

leaning very heavily to port and sinking by the stern. The notable abseridewfZealan@a ¢ 1 S
attests to several eyewitness accounts thadefatigablehauled off to starboard, out of line, and on

New Zealan@d & (G} ND 2 I NR wdg it aftlivéeNdow kficivSHeIship would have been
completely out of control, having lost all means of steering and propulsion.



Multibeam Plan View of the Wide Area Survey
of HMS Indefatigable, March 2016

Figure 5. The results of the widegea multibeam survey around the wreck of H\fEefatigable
(Innes McCartney/J@ontracta).
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the wreck points to the soutlwest (Fig. 3), but it is particularly interesting to note the dispersal of
pieces of wreckage seen on the wideea multbeam survey of the wreck taken in 2016 (Fig. 5). This
seems to show the course of the fore part of the ship as it turned and rolled to starboard before
sinking. It appears that it turned sharply at around the time it sunk.

In the light of the discovery dafhe stern of the ship in 2016, it seems the photograph held a
previously unnoticed surprise: a pall of smoke clearly emanating from the surface of the sea, some
distance aft of the sinking fore part of the ship. In all probability this represents thevadtarof the

SELX 2aA2y 2F W-Q YFIALTAYST Iy Ayy20dz2dza RSO Af
one photograph seems then to capture the entire sinking process sometime between the two
magazine explosions.

Comparisons to the eyewitness r ecord

The discovery that HMBdefatigablehad broken in two is surprising because there is no reference
to this happening in any text referring to the battle the author has so far found. The most detailed
analysis of the fFighting at Jutland makes no nwembf it (Campbell, 1986: §61), and it must
therefore be surmised that it was not evident to those looking at the ship at the time it occurred.
Eyewitness accounts naturally do not always report events consistently, however, the most detailed
accounts & worthy of closer examination.

The nearest witnesses were on the ship ahead, H\% Zealandand it was torpedo officer, Lt
Cmdr LovettCameron, stationed in the after conning tower, who has left us the most detailed
account. Without opportunity to firdorpedoes he watchedndefatigablesink in detail through
binoculars:

X she had been hit aft, apparently by the mainmast, and a good deal of smoke was coming from her
superstructure aft, but there were no flames visible...We were altering course totpgbe @ame and
apparently her steering gear was damaged as she did not follow round in our wake, but held on until
she was about 500 yards on our starboard quarter, in full view of the conning tower... she was [then]
KAG o0& (62 &KSt &ndane ényhs fore tarreti Bofh stiels aupeaged t8 explode on
impact. Then there was an interval of about 30 seconds, during which there was absolutely no fire or
flame or smoke, except the little actually formed by the burst of the two shells, whicmatas
considerable. At the end of the interval of about 30 seconds the ship completely blew up, apparently
from forward. The main explosion started with sheets of flame, followed immediately afterwards by
dense dark smoke which obscured the ship from \(feswvcett and Hooper, 1921: 38)

Although detailed, it must be borne in mind that as the ship directly aheddd#fatigable HMS

New Zealandvas not well situated to see its stern, because it would have been obscured by the rest

of the ship. Although Loveft  YSNRY Q& | OO2dzyd A& RSGFAETSRI KS
Indefatigableafter it had it been hit aft, and the stern was already on the seabed. He must have

been situated next to Midshipman Carne who took the photograph, so that by the time
Indefatigableturned, out of control, on tdNew Zealan®@ & & G F ND 2 NR lj dz-r NI SNE A
as if the stern of the ship was under water. The question to be asked about this account is how long

did the process described by Low€ameron take to play out? Irelation to this, and equally
importantly, when during this process was the time of the destruction of the ship recorded?



Little extra can be garnered from the only account from the two survivors. Signaller C. Falmer and
Able Seaman Elliot were seeminglyy (G KS FT2NBi2L) 6KSYy GKS &KALI of S
states:

There was a terrific explosion aboard the shibe magazines went. | saw the guns go up in the air
just like matchsticks, bodies and everything. She was beginning to settle down. \@lframtinute

the ship turned right over and she was gone. | was 180 foot up and was thrown well clear of the ship.
(Steel and Hart 2003: §96)

The Stern Portion of HMS Indefatigable, March 2016

“X” Barbette

“x” Turret

Figure 6. A closap of the multibeam scan of the stern portion of HMfslefatigableas discovered
in March 2@6 showing the upsiddown stern with its twin rudders, the armoured barbette lying aft
oftheupsideR2 6y W Q esiMdaIBYIDEohtrdcyor/MSP).
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magazine. If this is so, then again the question is one of timing. How long did this account take to
play out?

Perhaps the witnesses who saw the most detail were the German gunnetsdefatigabl€ a
nemesis, the battlecruiser SM&n der Tannlt is known to have recorded opening fire at 15:49. An
account by the Gunnery Officer, KK Mahrholz, states that:



The semi armoured piercing shell only exploded inside and therefore a hit result could only be seen
when the interior was clearly destroyddjuarded myself from observing hits, and adhered strictly to
20aSNWPAY3I (GKS Frft 27 Vankie Tanmas exBaorgimailyisticEessiulkadd ¥ A NB
GKS SySyeé RAAILIWSEFNBR O2YLX SGSte az2vySaavySa Ay
minutes after the opening of fire the enemy caught fatal wounds... | saw a giant explosion in the aft

gun turret, a bright flash flame pushed out and ships debris was thrown in a wide arc in the air,
seemingly it was the turret roof, which through pressuréhefexplosion inside had been thrown out.

The next salvo gave the ship the rest, it hit further forward and had the result that soon after the

impact a tremendous black smoke cloud climbed from the ship reaching double the mast height and

the ship completly disappeared from sightMahrholz, 1930)

Figure 7. Images from the ROV survey of the newly discovered stern ofridbf&tigable March
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McCartney/JBContractor).

C\
A
(7))

It is clear in this account that Mahrholz witnessed the destructiomndéfatigablefrom an angle
where the entire sequence of events wadsible. It also offers some detail in terms of timing. Firstly,
the explosions that sunk the ship were not immediately linked to hits but took an appreciable period
of time to become apparent because they occurred indiefatigableand took time to buid up

and be visible fronvon der TannSecondly, after the explosion of the stern, it seems it was the next
salvo that created the explosion that ultimately created the black pall of smoke, also witnessed by
LovettCameron, but, again, there is a questmirhow long this took to play out.



Figure 8. The locations of magazines, boilers, and engines withinndlfatigable the detonation
2F GKS YI3AFTAYS dzyRSNJ Ww- Q (dzNNBiG Ol dzaSR (GKS &KA
exploded later fines McCartney).

Problematically for the unresolved question of timing, one point on which there seems to be
agreement among witnesses is the time of the explosion of the stern to have been around 16:02. For
example, three German torpedo boa898 B97 and V30 all individually recorded the stern

exploding at 16:02 (Campbell, 1986: 61). On the British side, this is the time Harper opted for after

he must have assessed all the written evidence available to him (Harper, 1927: 21). The most recent
analysis cared on the battle supports this view (Brooks, 2016: 198)V80o der Tanmnitially must

have hitIndefatigablesome time before this with the deadly hit taking an undetermined period of
GAYS G2 RS@GSt21L) Ayi2 GKS W. Q t¥Yomda pointbgfre BBAI 2 & A 2
Indefatigablecould well have been in trouble.

How long this explosion took to develop is difficult to evaluate, but it may not have been immediate.
wSOSyud Fylfteara 2F | &AYAf I N KA dlho® ynlyWaved framndzNNE
a similar fate by rapid magazine floodingeveals that a period of time, possibly of minutes, elapsed

from the time the turret was struck until the charges in the working chamber and then the handling
room ignited. Accounts differ in lolong it took, but it was certainly far from immediate (Brooks,

2016: 196197). From the Mahrholz account, it is known thdon der Tannwas straddling
Indefatigablefrom its third salvo, when a hit was seen (Staff, 2014: 46).



