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Project Name

Firebrand shipwreck recording project

Summary

HMSFirebrandwas a purpose built fireshigunchedin 1694 and wrecked on the Isles of
{OAffte ft2y3 SAOK GKNBS 20KSNJ aKALA 2F { AN/
rediscovered by a team of divers in 1981 off the island of St Agnes. Theligsetksome

25m of water and consists of eight small iron guns, six anchors and some iron and timber
fragments.

A survey of the surviving wreckage was begun in 2006 and completed in 2009 by a joint
team from Bristol University and CISMAS. All visiblmetds of the wreck were surveyed
along with the topography on and around the wreck. Documentary research on the
Firebrandwas undertaken as well as research into the specialised fittings which go to make
up a fireship of the period.
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Background
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Fig2 Location of the wreck of HMS Firebrand
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The Ship

Firebrand a purposebuilt fireship, was launched at Limehouse on tReer Thames in 1694.
During her 13year career she saw service in Newfoundlaheé, English Channghe
Mediterranean and the West Indiel 1707Firebrand was part of SBloudesleyf K2 @St f Qa
fleet in theMediterranean at thesiege of ToulonAs winter approachedirCloudesleyeft a
squadron blockading Toulon and set off for England with the rest of his fleet. This consisted
of 21 ships including fodireships: Firebrand Griffin, Phoenixand Vulcan(Cooke, 1883)

Having miscalculated their positiptie fleet ran into the Western Rocksf&cilly on the

night of 22nd October 170 hree shipgzagle Romneyand SirCloudesleQ #agship
Associationwere lost with only aingle survivor between thertiarn, 1971) The fireship
Phoenixstruck a rock and eventually groded between Samson and BryhBefloated and
beached at New Grimsby (Trescshe took three and a half months to rep&iohns et al.,

2004) Firebrandalso struck the rdks but managed to get off agaieaking badlyshe made

for the beacon of St Agnes lighthouggrebrandfoundered in Smith &ind close tothe

island of St Agne©fFirebrand? & n pmerbli® 2%- includingCaptainPercy- managed

to reach the safety of St Agneédver 1500 men perished in this incident, making it one of

the worst disasters in British naval histdbyarn, 2006)

Length bHQ 0& OHYy DPMYDU
Beam HPQ pé&€ OT DT YO
Draught hQ T€ OH®DPYO
Tonnage 268
Guns 6 minions  (c.4b)

2 falconets (c.1.5Ib)
Crew 45
Built At Limehouse byohnHaydon
Ordered 13" December 1693
Launched  31%March 1694
Wrecked 22" October 1707

Fig3 Firebrand vital statisticd_yon, 1993)
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Site Description

The wreck lies on a gently sloping seabed at a depth of 25 to 30m. The seabed odnsists
silty sand lying over coarse crystalline granite bedrock. The visible wreckage consists of
several areas of exposed timbg@rak), four large bower anchorsyo smaller anchors (kedge
and stream) and eight iron gunBhere are also considerable amountsohcreted iron

work as well as a number of exposed small artefatte wreckage is fl&ed to the east and
west by lowlying granite reefsA short description of the site geology by Phil Rees appears
below.

Fig4
One of the Firebrand's four bowanchorsc note the
missing upper fluke.

Most of the wreckage appears to lresitu A strikingexceptionis the gun and bower anchor
standing propped against each other at therthern end of the sitdfig 41). This gun and
anchor are not shown ithis position on the 1981 Morris sket¢fig 40) ¢ they may have
been movedhere and usedas a mooring by the Morris team

TheFirebrands not a designated wreck under the Protection of Wrecks Act 1973. This is
partly due to the unusual local arrangements concerning access tBitBbrandsite. One of
the reasons that this site has survived so well, especially in an area where wredkteare
exploited for their commercial value, is the unique informal guardianship of the site. Mark
Groves, one of the original team which found the wreck, has managed to deter local
exploitation of the wreck. Mark was very keen for our team to begin suo¥élye wreck in
2006 and he continues to be supportive of our work. However, he has been very eager to
avoid publicity as he believes that this will only encourage irresponsible exploitation of the
wreck.

Geology of the Site (Phil Rees)

The geology dfhe site, which lies in Smith Sound to the west of the island of St. Agnes, is
composed of coarsgrained granite with large crystals of feldspar. The present landforms
above and below sea level have been largely influenced by the jointing in the gnahitgs
has resulted in preferential weathering along the joint planes. The predominant alignment
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of the joints is in a NNW/SSE direction which in this instance has been eroded to form the
channel known as Smith Sound.

The wreck site itself lies directly offshore adjacent to a line of tors soma®2Metres high

which extend along the shoreline in the form of an imposing arrangement of carns. At or just
below sea level, the massive granite has been broken up alongititg)anes to form large
individual blocks up to several metres across. From the shoreline towards the wreck site
some 100 metres offshore, there is a tendency for the granite blocks to become
progressively smaller as the water depth increases.

Althoughthe channel has some protection from an area of rocks to the west known as

G1 Sttt 6SIFGKSNRéS { YAGK {2dzy R NBLINBaSydGa I @SN
is subject to a combination of waseduced current and strong tidal stream currents. As a

result the the wreck site itself is characterised by an assortment of angular blocks of granite

up to one metre across interspersed with areas of coarse gravelly sand.

Fireships

A fireship was a vessel designed to be deliberately set on fire in ordistooy enemy

ships by fire. They were used from at least classical times; in 413 BCE fireships were

deployed by the Syracass against stranded AtheniaresselgKirsch, 2009)Fireships have

been used in a number of actionxluding those by the Spanish agaibsake at Ulna 1572
andCadizr a Ay 3ISAy3a GKS YAy 3;bpDrakd agdinit th@SpansiSih 1988 A y
Tromp, again against the Spanish, in 1639; Holagaénst the Dutcléi | 2 f Y Sfige€in 0 2 v

1666; Ruyter agast the English fleet in 1672 and by Shovell against the French at La

Hougue in 1692Roger, 2004)The last use of fireships by the Royal Navy was in 1800 when

four fireships were expended against a French squadron in Dytkit they did little
damage(Coggeshall, 1997, p.18)

Until the late seventeenth century fireshipgere created by converting an existing vessel.

Because of the intended fate of the vessel these were often old and worn out ships of

relatively low value, most frequently olderchant vessels, althougild warships were
occasionallysed(Coggeshall, 1997By the middle of the seventeenth century the fireships

KFR 6S02YS 'y SyOdzYoN}yoOS (42 (GKS w2eéelf bl @geoQ
sailing qualities.

The first Royal Navy purposmiilt fireships were ordeed bythe Navy Board in 1689wElve
were ordered and eleven delivered by 16@bggeshall, 1997A further eight were
launched in 1691 and four more in 16%tebrandwvas one of this last batch, being
fldzyOKSR I i Watiyhehbuses(Rieitamesia 1684, the first of eleven
Royal Navy ships to bear the nafieebrand The design of these fireships was similar to
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that of a small fifth or sixth rate of the period. This is demonstrated byRbebucklaid
down as one bthe first batch of fireships ordered in 1689, but converted tdlarate of 26

Jdzya AY wmMcohp YR t2aid 2FF ! a0Syarzy Ay MTAMm
discovery(Colledge & Warlow, 2006McCarthy, 2004)Another example worth noting is
the Seahors€24), aconventionalsixth rate built at the same yard in the same year as
Firebrandand of very similar sizgyon, 1993)
Firebrand Seahorse _
Rated Fireship Sixth Figs
Launched 1694 1694 Comparison of the Firebrand and
Guns 8 24 Seahorse, a conventional six rate
Length HY ®MHY O dH HY ®PcaY 0 do of similar size built in theame
Beam TOTPY OH T PpnY 6 H yard as Firebrand
Tonnage 268 256
Crew 45 115
Armament
All the purposebuilt fireships constructed between 1680 and 1694 (23 ships) were
equipped with eight small gunBirebran®a | NXY I YSY (X 6KAOK gl & (&L

consisted of six minions, taking shot of roughily, and two falconetswhichfired 1.5lb shot
(Caruana, 1994, p.166n contrasta small fifth or sixthate would typicallyhave twenty6lb
guns and fouBlb guns. Thus it is clear that the fireships were comparatively lightly armed,
having a single broadside shot weight of on®y5lb compared to the equivalent fifth rates
broadside of 66Ib. The fireships would have beentéighnd thus faster sailing, but must
have been easy prey in single ship actions.

Complement

The purpose built firghips all had a complement of 45 men, compared to the small fifth rate
complement, in the late seventeenth centugf,about 125men, or alwut 115 for a sixth

rate. This larger number would have been essential to ensure enough manpower to operate
the greater number of guns. The smaller crew would have resulted in a lower weight of
food, water and equipment which needed to be carried, agaikingthe purpose built

fireships lighter, and presnably fastersailing than the equivalent normal vessel.

Fireroom
The fireroom was situated under the upper decgdi KS FANB a KA LIQA&

N>

ddzya o

the upper deck. The fireoom extended from the bws to a bulkhead situated just behind
the main mastThe fireroom contained a grid of wooden troughs, filled with combustible
material. Above this grid fireurtains soaked with combustible substances were hung from
the deck beams. The function of theefroom was to spread the flames as quickly as
possible to all parts of the vessel.

HMS Firebrand
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Sally port for the
crewto escape in
towed boat

Firetrunks (chimneys) to
transfer flames from the
fire-room to the rigging

The Fireroom . Note the
seven fireroom ports per
side

Fig.6 ¢ Sheer plan of the purpodauilt fireship Griffin, launched in 1690.

Fig 7

The fireroom viewed from above note the fire
troughs containing reeds.

Model of the fireship Firebrand (177at)the
National Maritime Musem. NB this is a later
Firebrandg the fourth RN ship to bear the name

Feature Dimensions & composition Source

Fireport chambers mMmnég f2y3 E odpé RAL YS| (Falconerl780)
Iron

Firetrunks (chimneys) [ my ¢ aljdzZ- NS aSOl0Az2y (Coggeshall, 1997)

Extending from fire barrels in the fi@om to
the shrouds
Wood, copper or brass (iron?)

Firebarrels

LYyaARS RAIFYSGSNI I
I SA3IKG 14 €tS1adG oné

f

S

(Falconer, 1780)

Fig.8 Table showing known dimensions and composition officen features

HMS Firebrand
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Fireroom ports

The fireroom was ventilated by a number of freom ports (fourteen on the Griffig see
fig 6 above). These resembled gun ports in appearance, but were slightly larger and hinged
at the bottom rather than the top (so that the firmom ports opened dowwards whereas
the gun ports opened upwards). The fir@om ports had iron cylinders filled with
gunpowder secured behind themhich, when fired would open or blow away the fire
room ports(Falconer, 1780Many sourceslaim that the gun ports of firghips were hinged
at the bottom,but in factit was only the fireroom ports which were hinged this wajhe
gun portswere designed to be opendad the conventional mamer; that is,hinged at the
top. The fireroom ports would bekept caulked shut during routine service. Their function
was to provide proper ventilation for the fir@om once it was ignite@alconer, 1780)

Firetrunks or chimneys

Stout barrels containing combustible material (fiverrels) were situated at the outer edges
of the fire-room below the main and foraast shrouds. Square sectioned chimneys o fire
trunks @arried the flames from the firdarrels to the shrouds, thus spreading the fire to the
rigging of the fireship. The firgunks were made of copper, brass or wood and were roughly
18 inches square in sectig@oggeshall, 1997fFlames were also communicated to the

upper deck via scuttles situated along the upper deck waterways.

Fig9

Firetrunks or chimneyshewn here (arrowed)
with their protective caps in place. Model of the
Firebrand 1777 at the National Maritime
Museum.
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Sally Ports

Sally ports were providkto allow the crew of the firghip to escape inthe $hLJQa o621 G 2y
the fireship had been fired. The sally ports were situated astern of thedwen bulkhead,

on the same level as the fir@om and fireroom ports. The sally ports were often closed by

two doors, hinged on the vertical edges. The fuses fatirparts of the fireroom were lal

aft to the sally ports so that the captain of the fireship could light the fuses and then exit

through the sally port once he was certain the ship was properly aligditoner, 1780)

Gun port lid
hinged at the top

Fireroom port lid _
hinged at the
bottom

Sally port forcrew to
escape in towed boat

Fireroom port
with cross beam
and chamber (to
blow the port lid
open)

Fig 10
Arrangement of the fireoom, gun andally ports on a fireship
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Sheer hooks and grapnels

Sheer hooks and grapnels were fixed to the yardarms and bowsprit prior to an attack to
entangle the enemy vessel. These would ensure that the burning fireghifd stay in
contact once the enemy ship had been reached. These would be fitted during the
preparation of the fireship for an attack.

Qe

Fig 11
Sheer hook (Falconer, 1780)

Fig 12
Grapnel (Falconer, 1780)

Prepaation (or priming) of the firghip

There are several accounts of how to prepare a fireship. These preparations would only be
made immediately before an attack due to the obvious risk of fire and to help prevent the
enemy from easily identifying the vessel as a fireship.

A summary oftie instructions for priming a fireship are given below, these are based mainly
on the account in Falconer (1780) with some additions f(@i41362, c.1758)

1 Take up the reeds and place the composition in thetfioeighs,replace the reeds

1 Throw composition over the reeds throughout the fit@om

1 Lay double quick match over the reeds

1 Lay bavins around the fim@om - bavins are bundles of bruskood which have
been dipped into an inflammable compositi@alconer, 1780, p.127)
Remove covers from the fidearrels, firetrunks and fireroom scuttles

1 Lay quick match from the reeds to the fibarrels and into the vents of the freshly
primed chambers.

1 Communication troughs laid from the satlgrts to the fireroom doors

f vdzA O] YIFIGOK fFAR Wn 2NJp GAYS& R2dzf

 Port fires used to prime the shipW I NS I G OF NB Ydza i gl
02FNR 6KSYy (KS &AKALI Ad FANBRQ

1 Fasten sheehooks to yard arms

1 Fire grappling fixed to yard arms or are thrown by hand

1 When the commanding officer of a fleet displays the signal to prepare for action, the
fireship fix their sheer hooks, and dispose their grapplings in readiness. The battle
being begun, they proceed immediatelypame and prepare their fireworks. When
they are ready for grappling they inform the admiral thereof by a particular signal
(Falconer, 1780)

w O

Ay
l.j

(@]
w

S
1Sy
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Fighting Instructions from Lord Howe to the fleet in 1782 statdptains offireships are not

to quit them till they have grappled the enemy, and have set fire to the érghDL 252/28).

This order, if followeds 2 dzf R KIF @S YIRS GKS Sall LT6e 2F (GKS
Royal Navy coumnartialed at least seven captains figniting their vessels too soon against

the French at Rhé in 16Z8oggeshall, 1997, p.2%As a further hazaraaptains of fireships

could face execution if capturgéirsch, 2009, p.82Jherewere, however rewards for

successfighting instructions promised rewards of cash and gold medals for fireship sailors

who destroyed an enemy ship of the lifi€irsch, 2009, p.83Yhe pay scale of fireship

officers and crew was that of albrate ship of the lindCoggeshall, 1997, p.40)

Several of these documents mention dumping the gunpowder asgbdine priming of a
fireship:cto every Commander of a Fire Ship when heeisain of coming to Action to throw
all the Powder overboard except what may be kept in a couple of horns or may be found
necessary for the defence of his ship from boats attempting to Board (A 41362).

Other duties

A fireship is a specialised attagesseY it might be seen as a forerunner of a modern guided

missilec also expensive, but cosffective if itdestroysaf  NJ Y2 NB SELISy&aAr @S il
(Gardiner, 1996)Deploying avessel as a fireship was a orm@y eventc once set alight the

fireship was expended. Thus fireships spent their service life performing other duties while

being available for use as a fireship. It is interesting to observeltimeate fate of the 24

purposebuilt fireships constructed between 16%nd 1694. @ these only six (25%) were

WSELISYRSRQY (KS RSaA3IySR FdzyOliAzy 2F | TFANBA
Number Fate Fig13
6 Expended Table showing the ultimate fate of the 24
4 Converted to B rate purpose built fireships launched between 1690
2 Accidentally burnt and 1694 (Lyon, 19933nd (Colledge &
5 Captured Warlow, 2006)
2 Wrecked or foundered
5 Broken up or sold

Their relatively light armament and small crews meant they were of less use as fighting ships
than similar conventional vesselghis, howeveralso probably resulted in improved sailing
qualitiescompared tosimilar conventional vessetsso they were prbably used as carriers

of messages and personnélyon, 1993)
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Documented Historyanet witheridge)

A number of primary sources of information have been studdeduild a complete timeline

for the service history diiMSFirebrand This section highlights some aspects not already
included in other areas of this report together with an abbreviated time line. The full record
is included in Appendix II.

Crew and survivors

HMSFireshipFirebrandhad a complement of 45 meand the pay and muster books list a
commander, lieutenants, a physician, a master and midshipmen. In the thirteen years
between her launch and her sinking she had eight commanders: see table below.

Commander* Start date Source

Will Carter 1% April 1694 ADM 8 3Monthly disposition of ships
ADM 33 180 Pay book

John Soule 26" October 1694 ADM 5233i Master's Log

Joseph Hickman 1% Oct 1695 ADM 33 180 Pay book

John Balchin 21%March 1700 ADM 33 215 Pay book

Cha Adamson (while in Ordinary)| 1% March 1702 ADM 8 Monthly disposition of ships

Henry Turvile 11" April 1702 ADM 33 211 Pay book

Samuel Bourne 20" March 1705 ADM 39 78Muster Book

Francis Percy Between Jan and April 1707 | ADM 33 239 Pay Book
ADM 89 Monthly disposition of ships

Fig.14 Captains of HMS Firebrand

*The commander o& vessebf this type/size was given the courtesy rank of captain.
(Lavery, 1989, p.98)

Following thewreck on 22 October 1707 in Smith Sound in Scilly, to the West of the island

of St Agnes, 25 survivors were listed in the muster book oStiesburfADM 36 3285).

These whose names correspond to the final pay and muster books inchulinmnysician

Chas Bradford,jeutenant Wm Probyn and midshipman B Marsh&kcording to a letter

written by Captain Francis Percy, dated260( 26 SNJ MT n T 10mMeBSwereM HHT U
al SR Ay GUKS 062G gAGK GKS /1 LXIFAYWislYyR FTAOS
recorded hat Edw Wilfordd midshipman died in the wreckADM 39 789)

Ordnance supplied to HMS Fireskipebrandl697(ADL H 22 NMM)

T«

ThisisaprdINAYUSR FT2N¥Y gKSNBE GKS aKALIQaE ylFYSa |y
hand. Four ships are included in this documBefyance, Mary, FirebrarlIsabella Yacht.
The items supplied t&irebrandare listed in the table below. The itenrsthe second table
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were added by hand at the end of the document. These items were only supplied to

Firebrandand appear to be items specific to fireships.

Office of the ordnance9™ September 1697

A proportion of ordnance, carriages, powder, shot, ma

hereunder named at Portsmouth by order of ye board dated ye 9" |ast.
Heading Iltem REM SUP
Iron Ordnance Minion 6
Falconette 3
Ship Carriages Minion 6
Falconette 3
Round shot for Minion 107 13
Falconette 36 4
Tin cases filled with musquet shot for | Minion 13 26
Boxes for tin cases 1
Parchmentartridges Minion 60
Hand grenades 36 4
Fuzes for same 70
Ladles & sponges for Minion 2:2
Falconette 1:1
Ladle staves 24 6
Cases of wood for cartridges for Minion 3 2
Falconette 1 1x
Funnels of plate 2 1
Corn powder 5 4
Match e 1
Short pikes 10
Bills 2
Hatchets 9
Swords 14 1
Musquet shot 90 Y]
Pistol shot 6j
Sheet lead 1)
Aprons of lead j
Crows of iron 5 1
Tackle hooks 2p 4p
Ladle hooks 15p
Face lock eyes 10
Great melting ladels 1
Small melting ladels 1
Nails 40d 400
20d 200
10d 200
2d 500
Beds 9
Coins 10 6
Trucks (ord) 10 1
Axel treeg; saker & minion 1 1
Tompeons (small) 11 90
Pulleys (great) 10
Pulleys (small) 2 6
Formers (small) 2
Budge barrels 1
¢l YYQR KARSaA 2 1
Sheep skins 5 7
Baskets 2 5
Barras 19
Paper royal 4qr 16 gr
Fine paper 2qr 4qr

tch & other ammunition and
habiliaments of war, hereafter mentioned, to be presently issued out of his majesties
stores within the office of ordnance, for supply & furnishing his majesties shipps
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Heading Iltem REM SUP
Oyl 1 gal
Tallow 3 Ya
Starch 1t 2t
Needles 2 doz 2 doz
Thread 2
Lanthorns ord 1 1
Lanthorns dark 1
Wadhooks ? 1
Handcrowlevers 4 6
Rope sponges 9 2
Priming irons 3 1
Linstocks 1 2
Twine 3
Wire 2 7
Hand screws 1 1
¢ NDR NRLIS né 20 fs
¢FNRR NRLIS HE Y
Breechings 9
Tackles 16
Portackle s
Junk 2 1
Musquets (snaphance) 15
Musquetoones 3
Musquet rods 4 2
Pistols 4p
Cartouch boxes 15 1
Flints 97

* Snap -haunce : A fire lock or musket; a spring lock for fire

Hand written addition to the form assumed to be items unique to fireships

-arms.

Heading Iltem REM SUP
Reeds dipt 171 96
Reeds double dipt 60 95
Topps of reed 150 75
Shaveing 39 30
Curtins 30 10
Bavins 150 75
Iron chambers 13
Composition 300t Yor
Searce of laion 7
Do of hair 7
Fire barretts 9
Fire truncks 20 2
Mortar & pestle 1
Priming boxes 19 9
Sulphur 6
Salt peter 6
Camphize 2
Linseed oyle 6 gal
Charcoals 6
Cotton wyck 40

Fig.15 Table of items supplied to Firebrand in 1697
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Active service of HM Fireshijirebrand

Examination of her logsand numerous other sourceshows that she spent the majority of

her active service on Channel Service, protecting trade. She was briefly in Newfoundland in
Canada in 1702. Between 1704 and 1707 she made several voyages toditeridaean,

was engaged in the battle of Valez off Malaga (see detail below) in August 1704 with Sir

/| £t 2dzRSat Se {K2@Stt I yR patiSipated in tReXcdptidgrétenfiod | Qa |
of Gibraltar inNovember 1705, and was present when the ateogk possession of

Barcelona in 1706nder Admiral Sir Cloudesley Shovell. She was returning from the
aSRAGSNNIYSIY gAGK ! RYANIt { AN/ f2dzRS&af Se {K
when the flagship (HM Shifsssociatiohmistook the longitude antked the fleet onto the

rocks on Scillysee the abbreviated time line below for sources.

Battle of Valez off Malaga 1704

10" Aug At night we lay in line of battle and so continued until morning
13" August | At half past 1@Prince Georghoisted flagof France and began to engage
the enemy

14" August | Fleets were engaged until 7 at nightery hot. Admiral Leake, Vice of the
Blue,at 3 enemy was bearing away. He did not follow because of brea
the line. At 6 am both fleets lay inalim 3wWA Y R a8 KA F i SRX

15" August [2 SAIKSR | yOK2NJ X a2 6S 026 R26Y )
engage next am but they blew away and we lost sight of them

16" August | X CNBy OK awdy B Sight andogat Rdn us

17" August [ X6 S KI R p Hof Battléships219 of fhésg Bdeck ships. They ha
30and additional galleysVe engaged we had no flags hurt but 2 Captai
1At SR X

18" Aug At 4 pm hauled down the sign for the line

Fig.16 (Source ADM F L 138 iii A Journal of the proceedings &fnddhip Firebrand Mr Thomas Knowdesth January
1703/4 to 30th January 1704/5)
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FirebrandAbbreviated Time Line

Firebrandg Abbreviated Time Line
‘ Notes Officers & crew Source
1693
15" a ! fAad 2F aKALa F2 ADM 8 3
December |f Adia Mo FTANBAKALMA o
Firebrandordered The Sailing Navy
List 1993
1694
31" March | Firebrandt | dzy OKSR | (i | I & R| 11 crewlisted mostly | The Sailing Navy
Limehouse. Began rigging wages servants, 2 AB and 1| List 1993,
boy. Alexander ADM 33170
Smith Master
April - With Admiral Edward Russefif1SBritannia)in | Sea wages begin®1 | ADM 33 170,
October main fleet in the Mediterranean April ADM 8 3
Commander:
Will Carter
October- Bound for Portsmouth and from thence to Commander: ADM 52 33,
December | West Indies John Soule from 25
October
1695
January West Indies Squadron Commander: ADM 8 3,
October Joseph Hickman fronj ADM 33180
1% Oct
November | Homeward bound (Cape Henry and thence ADM 52 33
Lizard)
December | At anchor Portsmouth Harbour ADM 52 33,
ADM 8 4
1696
January Portsmouth harbouk refitting Commander: ADM 8 4,
March Joseph Hickman ADM 2 23
45 men 8 guns
April¢ 2 AGK [ 2NR . Britdhrfob & Qa ADM 8 4
August Channel Service. (7 other fireships recorded)
1*'rates, 13 ¥rates and 1 % rate)
September | Portsmouth harbouk refitting ADM 52 33 2,
ADM 106 489 320
October to | In Channel Serse Designedmforeign voyage | Commander: ADM 8 5,
December | with Sir Cloudsley Shovell Joseph Hickman ADM 52 33 3,
ADM 85
1697
January and| With Sir Cloudsley Shovell ADM 8 5,
February ADM 52 333
March Portsmouth harbouk refitting ADM 8 5,
ADM 52 33
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Firebrandg Abbreviated Time Line
Notes Officers & crew Source
April to Channel Service under command of Sir Geor| Commander: ADM 52 33 3,
December |w221S |GGSYRAYy3 G2 &] JosephHickman ADM 8 5,
SELISOGSR K2YSészx a4/ 2y ADM 52 33 4
GAGK &S *ANBAYALF &KA
I32Ay3 G2 asShk gAlGK aN]
1698
January to | Plymouth, giard ship while waiting to be laid ADM 8 6
December | up
1699, 1700, 1701
January Plymouth, In Ordinary 6 crew listed under a| ADM 42 682,
1699- bosun ADM 52 33 iv,
February ADM 49 95,
1701 ADM 2 26 509,
ADM 51 355 3i,
ADM 33 215
March Plymouth, fitting out Commander: ADM 8 7,
John Balchin from ADM 49 95,
21% March, ADM 51 355 3i,
Lieutenant: ADM 33 215
Nathaniel Dowse
from 1° April
April Plymouth, taking on provisions for 8 months. ADM 2 26 537,
Orders to proceed to Spithead (also to ADM 2 27 57,
Kingston, Pendennis and Kinsale) once supp ADM 51 355 3i
received
May and Portsmouth with Sir Clouddey Shovell ADM 51 355 3i,
June preparing for a foreign voyage ADM 87
July to Listed under West India Squadron under ADM 8 7,
August Captain Whetstone but logs show her in and ADM?2 27 172,
around Plymouth. (Qters to try gunner in a ADM 2 27 233,
court martial in Plymouth on 1‘?August) ADM 51 355 3i,
ADM 49 95 48
September | Kinsale, Ireland with the squadron Commander: ADM 49 95,
to John Balchin ADM 51 355 3i
November
December | Portsmouth, in OrdinaryRemoved men and Commander: ADM 49 95,
self into fireshipVulcan JohnBalchin ADM 51 355 3i
1702
January to | Portsmouth, h Ordinary Commanded by Lt | ADM 87
April Cha Adamson from
1% March
April to June| Portsmouth fitting out Commander: ADM 51 355 3 i,
Henry Turvile from | ADM 33 211,
1" April, ADM 8 7
Lieutenant:
Jn Dobney

HMS Firebrand

24

Project Report



Firebrandg Abbreviated Time Line
Notes Officers & crew Source
July- Part of Newfoundland Squadron based in St | Commander: ADM 8 7,
September | Johns Henry Turvile ADM 51 355 3ii
Lieutenant:
Tho Knowles
October St Johns, Newfoundlandeighed for England ADM 51 355 3ii
November | Channel Service based in Portsmouth Commander: ADM 51 355 3 ii,
and Henry Turvile ADM 49 95
December
1703
January to | Channel Service escorting convoys with Adm| Commander: ADM 49 95,
May of White. On 18 May Sir Clouesley Shovell Henry Turvile ADM 51 355 4 i,
hoisted his flag aboard th&riumph Lieutenant: ADM 51 355 4 ii,
Jonathan Harris ADM L F 1381,
ADM L F 138 iv,
ADM L F 138 v,
ADM 8 8,
ADM 8 7
June and |/ KFyySt {SNIBAOS 6AGK ADM 33 233,
July Squadron Sailed offOstend, Gravesend, ADM 49 95,
Dunkirk, Flemish Banks and Broad Fourteeng ADM 51355 4 i,
Cruiseg stop and search. On f?OJuIy orders for ADM 8 8
Mary and Firebrandto refit at Portsmouth.
Mary to return to Admiral Beaumontirebrand
to stay at Portsmouth
August Portsmouth harbouk refitting Commander: ADM 51 355 4 ii,
Henry Turvile ADM 49 95 94,
ADM L F 1381,
ADM 8 8
September | Channel Service based at Spithead Commander: ADM 33 233,
to Henry Turvile ADM L F 1381,
December Lieutenant: ADM L F 138 i,
James Rooke ADM 51 3554,
ADM 8 8
1704
January Channel Service based at Spithead Commander: ADM 33 233,
Hen Turvile ADM L F 1381,
Lieutenants: ADM L F 138iiii,
James Rooke td"6 | ADM 51 355 4 i,
Jan, ADMA49 95,
Tho Knowles from"7 | ADM 8 8
Jan
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Firebrandg Abbreviated Time Line

Notes Officers & crew Source
February- Mediterranean Squadron under Sir Geo Roo Commander: ADM 8 8,
August with Royal Katherindesigned to convoy the | Henry Turvile, ADM 51 355 4i,
King of Spain to Portugdased in Lisbon and | Lieutenant: ADM F L 138iiii,
patrolling the %aits of Gibraltar. In Gibraltar i Tho Knowles ADM 89
July with Sir Clowssley Shovel anBear
' RYANI £ [SI1Qa {ljdz2 R
returning to anchor at night. Engaged in the
Battle of Valez off Malaga August™618".
September | Mediterranean Squadron returning to ADM 51 355 4i,
Portsmouth ADM L F 1381,
ADM L F 138iiii
October- Woolwich / Deptford refitting Commander: ADM 8 9,
December Henry Turvile, ADM 49 95,
Lieutenant: ADM 51 355 4i,
Tho Knowles ADM L F 1381,
ADM L F 18iii,
ADM51 4189 4
1705
January At Deptford, Woolwich, Sheerness and Commanders: ADM 51 4189 4,
March Gravesend refitting Henry Turvile to 20 | ADM 1 4189 4ii,
March ADM 2 33 185,
Samson Bourne from ADM 49 95 14,
March 20th ADM 51 355 4 ii,
ADM L F 138 v,
ADM 39 789,
ADM 8 9
April-May | With Rear Admiral of Blue and several ships ADM 51 4189 4ii,
war and transports in the Channel ADM L F 138 v,
ADM 49 95 91,
ADM 89,
ADM 51 355 4 ii,
ADM 51 4189 4ii
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Firebrandg Abbreviated Time Line
Notes Officers & crew Source
May - MediterraneanSquadron left St Helens, bound¢ Commander: ADM 51 355 4 ii,
November | for Lisbon on 24 May under Sir Cloudéssy Sampson Bourne ADM L F 138 iv,
Shovell. The fleet consisted of 39 ships of the Lieutenant: ADML F 138,
line of battle, 7 fireships and 4 bombs, severg Rob Craner from ADM 1 4189 4ii,
light frigates and a great many transports and 19" Feb ADM 8 9,
tenders. On 28 May joined the Fleet ADM 33 257,
commanded by Lord Peterborow (sic). Of'15 ADM 39 788
June Rear Admiral of the Red took his flag on
board theAssociationOn 5’ JulyNottingham
and Garlandjoined from Gibraltar. In July in
companywith the Ranleaghearing the King of
Spainln October supported army who took
possession of Barcelona. In November in
CNAIIFEOFES . & O0DAOGN
Spanish during the capture (retention) of
DAONI f GF NE® { I A"N&Embar
December | Deptford / Woolwich refitting Commander: ADM 51 355 4 ii,
Sampson Bourne ADM L F 138 v,
ADM 49 95,
ADM 89
1706
Januaryto Deptford refitting Commander: ADM L F 138 v,
March Sampson Bourne to | ADM 39 789,
11" March ADM 8 9
Lieutenant:
Cha Vanburgh
April-July | Channel Squadron under the command of Sit Commander: ADM 89
Stafford Fairbone Francis Percy from
1 June Lieutenant:
Tho Harvey
August- In the Main fleetUnder the command of Sir Commander: ADM 89,
December | Cloudesley Shovell, Torbay, Lisbon, Alicante, | Francis Percy ADM 51 4189 5,
Gibraltar, Lisbon Lieutenants: ADM 39 789,
Tho Harvey from ADM 33 257
24" April
Fra Wallis from 19
August
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Firebrandg Abbreviated Time Line

Notes

Officers & crew

Source

1707

January
October

Mediterranean Squadronnder the command
of Sir Cloudsley Shovell, Lisbon etc.

Commander:
Francis Percy
Lieutenants:

Fra Wallis to %
March ,

Wm Probyn from %
April

ADM 51 189 5,
ADM 8 10

22" Oct

Sank in Smith Sound in the Isles of Scilly

Commander:
Francis Percy
Lieutenant:
William Probyn
Physician:
Charles Bradford
Midshipmen:
Edward Wilford
Ben Marshall

The Sailing Navy
List 1993,

ADM 39 789
ADM 33 257

NB All the primargources listed above are located in the National Archives (PRO) apart from the Lieutenants
logs prefix "ADM L Rthich can be found at the National Maritime Museum (NMM).

Fig.17 Abbreviated timeline for HMS Firebrand. The complete timeline is in apgendi

Sources

Muster Bookg SalisburyADM 36 3285
Letter from F Percy in Plymouth dated 25 10 1763porting loss of FirebrandDM 1 2279
Captains Letters P

Firebrand Muster Book 1704.706 ADM 39 789
Office of the ordnance ®September 1697ADL H22 at the National Maritime Museum
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Work on the site

There was at least one salvage attempt not long after the wrecking. It would appear that the
Associatiorwas their main target, but apparently tiférebrandwas also located?2 S K S| NJ
from Scilly tht the gentlemen concerned in the wreck of Sir Cloudesley Shovell's ship have
taken several iron cannon, seven brass guns with a cable, and have fouksktigationn

4 fathoms of water at low tide, the hull of the ship being whole wherein there is vast
treasure.X The divers go down in a copper engine and continue two hours underwater,
wherein they have also met with the fireship cast away at the same time assuxiatio® ®
(Unknown, 1710)

The wreck oFirebrandwasrelocated in 1981 by a teamdeby Roland Morris, a Penzance

salvor andowner of aprivate shipwreck museum. The team recovered a number of items
FNRY GKS 6NBO] A Y @bodeRrogfumhal (am&igaiidodl ind@umerd) &ridt = |
two carved wooden leerubs. They also made sketchof the exposedemains(Morris,

1982) The shi@ bell isowned by Mark Grovesut the whereabouts of the other items is

uncertain We do not know the extenpositionor resultsof the excavabns undertaken by

the Morris team.Sketches were also made by Ken Dunstan in the early 1990s and by Todd
Stevens in 2005.

In 2006 a survey of the seabed remains was started as a field school for Bristol University
post-graduate archaeology studentendays were spent on site during whidhetsurvey
control point network was established and the guns and anchors were recorded and
mapped.The team consisted of eight students and four tutors.

The survey was continued in 2007 d@yeamof four diversfrom ASMAS and Bristol
University.This workwas jointly funded by Bristol University and Sonardimernational

Ltd. The work concentrated on detailed recording of the exposed wreck material and seabed
topographyusing planning frame drawing at a scale of0L:Approximately 30% of the site

was surveyed during six d&ysving.

In 2008 the survey wasontinuedby a team of six CISMAS diverse survey in 2008
concentrated on the recording of the iron elements of the wraokithe topogrgphic

features ofthe site. Bathynetric data was collected to enable a detailed contour plot of the
site. The survey team was on site for six days in 200 workwas funded mainly by
Sonardyne Internationdlimited, with additional support from The Isles of Scilly Si&ap
Company, Kerrier Developments, 3H Consulting and Ambient Pressure Diving.

In 2009 the survey was continued by the CISMAS dive,teansisting of six divers on site
for a total of six days. The topographic survey of the wreck was completed, dsavas
bathymetric surveyA search of the area around the wreck was made to establish the extent
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of the debris field.In addition three small test pits were excavated to establish the nature
and depth of the stratigraphy on the site.

Fig18
An iron gun, G4, propped against one of
bower anchors, A5

Fig19
Survey in progress 2008

Project Team

Firebrand¢ Project Team

NAME

ORGANISATION

PARTICIPATION

Sharon Austin

CISMAS

2008 and 2009

James Burris Bristol Universitystudent 2006
Kevin Camidge CISMAS & Darkwright Archaeology 2006 to 2009
Philip Cooper Bristol University Student 2006
Mary Harvey Bristol University Student 2006
Peter Holt 3H Consulting 2006 to 2009
David McBride Scilly Charter 2007 to 2009
FionaMcLean Bristol University Student 2006
Innes M€artney CISMAS 2009

Kimberly Monk

Bristol University

2006 to 2008

Luke Randall CISMAS & Bradford University 2008 and 2009
Martin Reed Plymouth University and CISMAS 2006
Phil Rees CISMAS 2008
Bren Rowe CISMAS 2008 and 2009
Sarala Sharma Bristol University Student 2006
Joshua Solomon Bristol University Student 2006

Janet Witheridge

CISMAS

2007 to 2009

Fig.20 Participantsn the Firebrand Survey Project
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Survey Methodology (Peter Holt)

Aims

The primary aim of the survey work on the fireshipebrandwas to accurately record the
L2aAdAzya 2F (GKS 3Fdzyas | yOK2NARI AKALIQa aidNHzO
three dimensions, producing the results as a ttimensional plan and vecal sections.

Secondary aims were to obtain a position and orientation for the site in the real world, to
record the topography and sediment depths on the site and to identify and position any
finds around the outside of the main site.

An additionalaspect of the work was to determine the precision that could be achieved
using the methods selected under the given conditions. This section of the report includes
detailed discussions on the methods used for this survey and the results that were obtained

Requirements

The primary requirement was to accurately record the positions of objects on the seabed by
undertaking a predisturbance survey of the site. A number of factors would make this task
more complicated:

1 The main site is large in size butvias still important to maintain sufficient and
reliable precision when positioning objects anywhere on the site

1 There is a significant difference in depth from one end of the site to the other so any
techniques used must be able to compensate for thifed#hce by computing
positions in three dimensions

1 The depth on site limited dive times to only 30 to 40 minutes so the methods used
had to be efficient

T ¢KS STFSOG 2F yAUNRISY yIND2arAa G RSLIK
underwater so tle methods used must be simple and have the potential to detect
mistakes in the measurements

1 The underwater visibility was approximately 5m which would be considered good for
many Northern European sites, but ambient light levels were low at that depthhwhic
limited the usefulness of photography for recording

1 The budget for the project was small which meant that any newly developed sonar
and laser mapping systems could not be used as they were too expensive.

A combination of methods were chosen to recore tite based on the limitations given
above. Firstly, 3D tape trilateration was used to set up a network of fixed survey control
points around the site then this control point network was then used to position survey
detail points on guns, anchors andwstture. The site was then drawn in detail using
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planning or drawing frames positioned using tape measure baselines laid between survey
control points.

Although it would have been possible to set up a grid frame over the whole site this would
have been mee expensive than the chosen method and would have taken a considerable
time to set up. A smaller, portable grid frame could have been used but this still requires a
precisely positioned control network to position each frame location. Creation of a
photomosaic was considered due to the clarity of the water but the low light levels did not
give enough contrast to show the details we needed to record. The use of a Sonardyne
Fusion acoustic positioning system for precise positioning of artefacts andseugas
considered but was beyond the budget of the project.

The Assessment Survey Method

The first step was to undertake an assessment survey of the site so the information gathered
could be used to assist planning the subsequent phases of work. Téssamnt survey
RSGSNY¥AYSR GKS | LIINRBEAYI(GS SEGSyida 2F GKS
topography, the main visible features and the main seabed types. Assessment surveys
should be quick, simple and efficient so this task was complietedsingle dive which

included a combination of sketching and photography along with a few basic distance and
depth measurements. Information from previous site plans was also incorporated and
together they formed the basis of a new and very basic saa that could be used for

planning further work.

The assessment survey showed that the site layshadlowgully between boulder fieldb
the eastand a 20m long rock ridge the west The site waapproximately40m long and
10m widewith 25mdepth at southern end dropping to 30m at northern end’he seabed
was made up of sand armbulderswith a scatter of anchors, gunspncretiors, a few visible
timbers and a few small artefacts.

The Recording Survey Method

With the assessment survey completecttrecording survey tasks could be started. The
methods used for this phase still needed to be efficient but also needed to be detailed and
precise so a combination of 3D trilateration and planning frames were used. A set of fixed
survey control points (€s) were set up around the site that were then used to position
survey detail points on artefacts and structure and to position planning frames used for
detailed recording. The series of tasks undertaken to set up the CP network include:

Plan theposition of the Control Points (CPs)

Install the CPs

Make distance measurements between the CPs to be able to position them
Make a depth measurement at each survey point

PwnNPE
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5. Process the measurements and compute the positions of the CPs tsiRg&irder 4
6. Fix the positions of the CPs in the processing software

Planning the Control Point Locations

The next task was to plan the positions for the local survey control point network. The
network that was used for this project was designedgdasic rules but was adapted to fit
with the limitations of the site.

The rules for network design are:

The primary CPs should surround the outside of the site

Network should be circular or elliptical (with length less than twice the width)

Madeup& aSita 2F F2dzNJ LR2AyGa Ay | &ljdzr NB LI
Using distance measurements less than 20m

Primary CPs should not be installed on artefacts or structure

= =4 4 -4 A

It is important that the primary control points surround the outside of the site as this

enaures that all detail points to be positioned are inside the CP network which gives better
results. This also ensures that the primary control points remain undisturbed if the site is
excavated or if objects on the site are moved. Where further CPs are needed within the site

\ \
ﬂ» L7A AN
o A;: )/
~ ~
Fig. 20Planned CP network A Fig. Z: Planned CP network B
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they are added as extra secondary control points which are not crucial to the main survey
network.

The control points should be set outgnoups of four in a square or rectangular pattern.

This is because the mathematics used to compute positions from distance measurements
(trilateration) uses the six distance measurements made between the four points to
determine their relative positionsral how well they fit together. Networks made up solely

of triangles of measurements should be avoided as they do not provide enough information
to be able to detect any mistakes in the measurements and so give a poor result.

The two networks shown aboware similar and are both suitable for use on this site:

1 Network A is based on four interlinked braced quads but because the network is long

FYR GKAY | LI AN 2F W2dziNAIISND LRAYyGa K a

measurements. Each of theaced quads is 15m along each side with diagonal
measurements of 21m.

1 Network B is based on an elliptical shape and again contains three braced quads.
The network has been made slightly wider so the outrigger points used in Network 1
are not needed. Omadditional point has been added at each end to extend the
length of the network a little. Most measurements are less than 15m and all are less
than 21m.

The anchor to the south of the site appears to be on its own so was not included in the main
CP newvork as this kept the main network as small as possible to make it quicker to install.

Note that only the minimum number of measurements was required as the network shape
should be defined by a small number of high quality measurements with enough extra
measurements to be able to identify any mistakes. Measuring the distance from every
control point to every other point on the site should be avoided as this adds little extra
useful information but greatly increases the work to be done and also complicates
processing.

Both network shapes shown above are ideal designs and the nature of any site will dictate
how closely they could be achieved. In this case the reef to the west of the site severely
limited how wide the CP network could be and it also puttBron where the west side CPs
were actually located. The rounded granite boulders to the east of the site provided few
suitable locations for control points so initially the network was set out very close to the
guns and anchors on the seabed.

Seconday control points were added inside the site. The secondary points were used to
provide additional control points for distance measurements to position detail points and
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they were also used to set up tape baselines through the site used to position ghannin
frames. Each secondary point was positioned relative to the primary network using four or
more distance measurements to primary CPs plus a depth measurement.

Installing the Control Points

The rock ridge that runs the length of the site on the west sids used as the starting point

for the primary control point network. Three primary control points (GRB) were placed

on the tops of rock pinnacles where each would have a good line of sight to the others and
to other CPs on the site. Each primarytrol point was made from a 10mm diameter

stainless steel rod 500mm long, stainless steel rod was used so that the points would survive
for a considerable time underwater. Mild steel was only used for temporary secondary
points as mild steel rods of simildimensions were found to corrode within 18 months if

placed near iron objects like guns or anchors. Tape measures can easily be attached to
these rods using releasable cable ties.

Each rod installed on rock was hammered and cemented into a fissthre top of the rock.

The cement used for this was a mixture of 3 parts sand to one part Portland cement, with a
small amount of PVA glue added to bind the mixture together and enough fresh water to
give the mixture the consistency of toothpaste. The om&twas made up on the boat just
before the dive and put in small polythene bags in handful amounts. Underwater, the
cement bags go stiff under the water pressure so have to be pushed and hammered into the
crack which will take the control point pin. Thmm itself can then be hammered into the

crack through the plastic bags full of cement. Any cement or bag visible should be covered
in small stones or gravel to stop it washing away, and once the cement has set any plastic
bag still visible can be remode

Installing CP30 was unusual as a chisel mark on the top of a very large granite boulder was
used to mark the survey point as no other location was suitable and it was not possible to
attach anything directly to the boulder.

Each point was labelled with a yellow Dislark tag and a length of yellow flagging tape was
tied around the top of the rod to make the points more visible. Survey points were named

in sequence starting with CP1 (Control Point). Primary and secondartg pse the same
naming format for convenience and as the role of any point could change as the survey work
progressed.
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The Installed Network

In the 2006 season the primary control

points CP1 to CP8 were added the crismy

site Fig22). In 2007 we found that NN

the pins marking CP2 and CP3 hs NAVAR

been removed since the last visit tc f% \‘\ N

the site so they were replaced with L i

points CP2B and CP3B in new positio y .

close to the original locations. The

new points were given names siar “x\@ ";;c\w o 7

to those they replaced but different i Y T

names were used as the replacement P

were not in exactly the same place a . K

the ones that had been removed. %T % M
i

cP23

The primary point CP12 was added | Lo e, s
the middle of the site along with | & )
secondary points CP9 to CP11. In&0 Ti_ﬂ X
the primary point CP15 was added t« %
extend the site to the North and CP3( 8"

Fig. 22: Primary control point network
to extend it to the South. Points CP16;2Z3were added to the East of the site to improve
the network shape by making it wider. In 2009 point CP33 was added to strengthen the
network at the south end of the site.

Secondary points CP17, 20 and 31 were added to support the planning frame survey and
were left in place. Secondary points CP18, 19, 22, 26, 27, 28, 29, 32 were added for the
same reason but were subsequently removéd 23.

The positions on the site are recorded with Z positive downwards so Z measurements are
given as depths. All depths are reported relative to a temporary benchmark (TBM) defined
as the top of the cascabel of Gun 1, at survey detail point G1e.p®hit was given a fixed
value of 25m and all depth measurements have been corrected for the effects of tide height
using this point.

Making Measurements

With the control points in place the next step was to measure the distances between the

points basedn the network design shown above. Distance measurements were made

dzaAy3d O2y @SyidaAzyltf odzZAft RSND&a FAONBIE I aa Gl LIS
so they could be washed after use. As tape measures can stretch with use, each tape was
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checkedfor accuracy against a steebred tape measure kept solely for this purpose.
Measurements were recorded in millimetres standard recording forms.

Depth measurements were made using

Suunto Vyper digital diveomputer and a & 7

single computer was used for all deptl \\\ \\‘

measurements to minimise offset errors z&, ‘@ip“\»\

The range of tide on site is up to 5m so ¢ CF&‘FWW?\

depth measurements had to be correcte \'?// \\ s

by having the tide height removed. To d @CP\SE"\‘ - N

this, one point was nominated toebthe \\eg_ﬁg’s; LB g
depth reference point and was given ;: }‘ ‘\‘
nominal depth. Before any depth % m\"‘“%af& L
measurements were made at other point: ‘\.‘%_ 6_9 A\

the depth and time were first recorded at AN
the depth reference so the height of tide a eﬁ Qj% Feghr ™
that time could be calculated. Depth anc i X/J@m "\
time measuements were then made at 'T__“_‘ o
other points, finishing off with another A
measurement at the reference point so we i &

Fig. 23: Secondary control point network
could calculate the change in depth during the dive. The tide height at the time each other

depth measurement could then be calculated from the tdepth measurements and times
recorded at the reference point, and the calculated tide height could then be removed from
each raw depth.

Position measurements were used to locate the site in-veaild coordinates and to

calculate the alignment of the sit Surface buoys on ropes were attached to two known
points at the extreme ends of the site, using points far apart would provide a long baseline
between the points and this would increase the precision of the alignment. Surface
positions were taken usga WAAS enabled Garmin 76C GPS receiver. The estimated
position error for a static fix at the surface using this receiver is 4m however additional
offset error will occur because of the rope attaching the buoy to the seabed.

Fix Easting Northing Notes
GPS001 259021.760 E 5531541.550 N Crown of Anchor 5
GPS002 259039.750 E 5531514.760 N Gun 1 Cascabel

The site was moved and aligned to these positions so that the crown of Anchor 5 was at the
position GPS001 and the cascabieGun 1 was placed as close as possible to GPS002. The
position of the cascabel computed from the trilateration survey differs from the GPS fix by
only 3.6m, a small difference given the errors associated with this method.
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Processing

The positions offte primary survey control points were calculated by combining the
distance, depth and surface position measurements using the Site Recorder 4 computer
program (version 4.25.6). The program calculates the best estimate of the position of the
points, an estmate of the position error for each point and calculates quality metrics for
each of the measurements using a survey quality lsasiares adjustment. Any
measurements that were found to be in error weremeasured and the point positions
recalculated As the surface position measurements were included in the position
calculation the computed positions for the points were automatically given inwedd co
ordinates.

The estimate of error used in the adjustment for distance measurements was 30mmnorand f
depth measurements it was 100mm. After adjustment, the 71 measurements made
between the 16 primary control point fit together to within 21mm (RMS of residuals)
horizontally and 30mm in the vertical. A total of 119 measurements were processed
togetherto position the 41 primary and secondary points giving an overall RMS of 16mm.
These results are as expected for a survey of this type under the conditions found on site.

Position of the centre of the site (Crown of Anchor 4)

49 53.252 N 006 21.286 W (WGS84 DD MM.mmm format)
259036 E 5531523 N (WGS84 UTM30UV)

All positions are given using the WGS84
datum and grid positions use the

Universal Transverse Mercator (UTN 7"
projection Zone 30N. e R
Positioning Detail Points : s

w ~ cP23

Once the positions for the primary
control point network had been
calculated, these CPs were used

position detail survey points on guns
anchors and artefactgig. 23.

To position each detail point,
measurements were made from eac
detail point to the four primary control
points nearest to it. Where not enougt
primary points were within a close Fig. 23: Detail points

enough distance a measurement we .
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made to a suitable secondary control point instead. A depth measurement was also made
at each detail point.

Guns were psitioned using two detail points, one on the top of the cascabel and the other

GKS G2L) 2F GKS FTNRYyOG FF-OS 2F GKS Ydza1fSo ¢ K
G§KS 3Adzy ydzYoSNJ FyR SAGKSNI wOQ ¥ 2 NJpoihtsio®dl 6 St 2
Gun 6 were G6¢c and G6m). Anchors that were intact were positioned using four detail

points, one on the shank, one on the crown and one on each of the two flukes. The name

F2NJ S OK RSGIAT LRAY(G AyOf dzRS Rf founfdentfier®@forLING F A E
SIHOK t20FGA2Y W{QX WY/ Q WF2Q IyR WF9Q 6F2N SE
A4fW, A4fE). Small artefacts were positioned using a single detail point.

The adjustment of the positions of the detail points positioriiesin the fixed control
network gave an RMS of residuals of 24mm.

Recording using Drawing Frames

Drawing or planning frames were used to record a plan view of the site in two dimensions.

If a drawing frame grid is laid on the site in a known locati@deabed under it can be

drawn to scale by a diver and that drawing can then be replicated to scale on the site plan.

If this is done across the whole site the separate drawings can be stitched together to form a
complete site plan.

To maintain precisioin the site plan the drawing frames need to be accurately positioned.

Drawing frames were positioned relative to a tape measure baseline set up between two

CPs or occasionally they were positioned relative to two or more survey points. Where a
baselinewas used to position the frame the two points where the tape crossed the edge of

the frame were recorded on the drawing along with the distance along the tape baseline of

one of those crossing points. The positions of any survey points were also recorteel
RAGSNIDA RNIgAy3d a2 (GKS&aS O2dz R 0SS dzh&R (2 LR
on position accuracy.

Processing the drawing frames was also done using Site Recorder 4 directly onto the digital
site plan. For each drawing frame dma underwater a Drawing Frame object was added to
the Site Recorder file and positioned on the chart using a baseline (Distance Measurement)
or two survey points. For each frame the points where the baseline crosses the edge of the
frame was defined so Wwould automatically position itself on the site plan in the correct
location. The drawing made underwater was then scanned and added to the appropriate
Drawing Frame in Site Recorder where its image was then shown on the chart at the correct
scale and ithe right location and orientation. The scanned drawing was then traced
(digitised) separating rock, concretion and timber onto different drawing Layers. As a final
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step, the traced lines between adjoining frames were joined together by hand to make a
seamless site plan.

Area search, Probing and Topography

Radial measurements were used to position the artefacts found during the area search. A
tape measure was laid from a nearby control point to each artefact and the distance
measured along with the lzk bearing along the tape to the CP. The distances and bearings
were processed in Site Recorder as Radial measurements so could be directly plotted on the
site plan.

The sediment depth probing was done along baselines between existing CPs and on
baselines from CPs and other known points on the site.

The topography of the site was estimated from depth profiles measured across the site.
Depth measurements were made using a dive computer and were corrected for the effects
of tide. Distance measurements memade using a tape measure attached to a control

point and run out at a known bearing, or a Sonardyne Homer Pro beacon locator was used in
place of the tape measure.

Site Data Management

Theproject was managed during the planning, data collection and-postessing phases

using the Site Recorder 4 (SR4) program from 3H Consulting Ltd. The program was used to
increase working efficiency, minimise paperwork and to allow data sharing anitatidoh.

Site Recorder was used during the planning phase undertaken before fieldwork started to
collect together all of the information we had about the site and its surroundings. This
included digital charts of the area and previous site plans on psgerned and included as
georeferenced basemap images.

5dzZNAy 3 SIFOK &aSkazyQa FTAStRE2N] GKS LINPINI Y ¢
depth, position and radial measurements used to position control and detail survey points

on the site. The planningame drawings made each day were scanned, added to Site

Recorder and digitised each evening so each morning we knew if any work needed to be

added to or repeated. Finds were added to the archive as Artefact objects along with

Sectors to represent tren@s and a Sample added for each sample taken. The archive also
included linked documents, dive logs, information about divers and 16 metal detector

targets.
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During the posfprocessing the raw data collected during the fieldwork was cleaned,
processed andendered on the plan. The data in Site Recorder was then used as primary
information source during the creation of the site plan, AutoCAD was used to create the fair
sheet site plans using data exported from SR4 as a DXF file.

Surfer 8 was used to createbathymetric model of the site using depth profile data
exported in XYZ format from SRA4.

The entire digital archive of information about the site is available as a Site Recorder file that
can be viewed using the free Site Reader program. Later wotheosite can reuse this

digital archive using a copy of Site Recorder or by incorporating data exported from the
archive into another data management program.
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Analysis
Analysis of the results of this survey and recording work may help us identifyianeagh
the process can be improved.

The planning phase for this survey work included the design of an ideal control point
network for the site. Comparisons between the ideal design and the installed design show
that what was installed was close to wih@as planned but was limited in a number of ways.
The main limitation was the shape and substance of the seabed; the rock ridge to the west
of the site limited the width of the network as did the boulder slope to the east. This meant
that the installednetwork was three times as long as it was wide (46m x 15m), whereas the
ideal for optimum positioning is no more than twice as long as wide. The rocky seabed also
caused problems with line of sight between CPs as the points themselves could not easily be
installed on the tops of the large, rounded granite boulders that surround the site.

Adjustment of the distance and depth measurements showed that they fitted together (RMS
of residuals) in the order of 16 to 30mm, typical for this kind of work. Withgttaen

network geometry this produces@ost-computed position error estimates of 2100mm (95%
semimajor) for a typical point inside the network. This means that we have a 95%
confidence that the position of any point within the network is within 200mmrallgethis

looks like a large figure but it is typical for a conventional tape trilateration survey.

In practice the limits of precision
show up as differences in the
positions of objects on the seabed
positioned ugig different methods. -
Fig. A shows the location of Gun 1
on the site plan positioned using both |
direct distance measurements and a }:v,"f
planning frame drawing !'

The blueshaded drawing is the
estimated position of Gun 1 based or _
a separate drawing of the gun and
the two detail points that position it. .=~
Underneath is the scanned planning %L
frame drawing of that same part of == ’

e

Fig. 24: Gun 1 position comparison
the seabed also showing the outline of Gun 1. Tlaemng frame drawing is shifted 200mm
northwards compared to the estimated position of the gun. If we consider how each
position is derived we may learn more about the reason for this discrepancy. For this we

HMS Firebrand 42 Project Report



will only consider relative accuracy as alo$e accuracy (in real world coordinates) below
the metre level is hard to determine and does not affect the archaeological interpretation.

The detail points are positioned using a number of distance measurements made to control
points around the site pkia relative depth measurement. The estimated error in each tape
measurement is in the order of 30mm so with an ideal control point network the point
should be positioned to similar precision. However, the control point network was not
precisely positioad relative to itself so errors in the network shape will show up as an
increase in the measurement residuals at each detail point.

The comparative inaccuracy in depth measurements will also affect the quality of the
position fix. The relative depth measurements of each point have an estimated
measurement error of 200mm and the measurements are usually only reported by the
instrumentto 0.1m. So the distance measurements are three times more precise than the
depth measurements and so have less effect than the distance measurements where the
points at either end of the distance measurement are at significantly different depths, as we
have with the control network used on tHarebrand However, where there are less than
four distance measurements to each detail point the imprecise depth measurement may
have an effect and that may be to skew the position of the point sideways. Theseasi
solution to this problem is to ensure that each detail point has four good quality distance
measurements made to it from four points surrounding the detail point. The second
solution would be to use a more precise way to measure relative depth.

The &curacy of the original drawing of the gun also has to be considered as any
discrepancies in the gun drawing will be highlighted in this comparison. As will differences
in the point measured to at each end of the gun where thick concretion obscured thesed

of the gun and many of the details. Careful recording and drawing and clear marking of the
detail point on the gun would help minimise errors here.

The planning frame drawing is positioned indirectly from a baseline and secondary control
points so may factors affect the position accuracy of the scanned drawing on the site plan.
The scanned drawing is positioned within a planning frame so there will be a small error in
the registration of the drawing with the frame itself. The process of hand digawhat is

seen under the frame will also incur errors, particularly where there is a large vertical
distance between the frame and the seabed. The frame may be positioned relative to a
tape baseline laid out between two secondary control points so lhte@ement of a long

tape will also create positional errors, as will registration of the frame on the tape. Errors in
the position of the secondary points will affect the position of the tape baseline and thus the
position of the frame. If the post cormaped position error for any point on site is 2100mm
(95%) then position discrepancies of the same order of magnitude are to be expected, as we
have seen with the example of Gun 1.
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Fig 25shows a similar comparison fol
Anchor 4, here the crown of the
anchor on the site plan is 215mm tc
the east of the same point on the
planning frame drawing. Curiously
the drawing of the anchor done in the
first season is also different in shapi
to that on the planning frame
suggesting there is an error in one o
both representations.

A better method is to position each
planning frame relative to two detail
points on the seabed, with each detai
point positioned with four distance\\ i
N AN

Fig. 25: Anchor 4 position comparison
measurements to the pmary control point network. This method reduces the chain of
position dependencies and makes for more direct positioning of each frame. However, this
process takes considerably longer than using a tape baseline to position the frames so a
compromise isequired between efficiency and accuracy.

Conclusion

In summary, the methods used for this project were a good compromise between precision
and cost.

The achieved precision was similar to the computed precision so the results were as
expected for thigype of survey. A more precise result could have been achieved by taking
additional distance measurements to those points with only three measurements, using a
more precise method for measuring depth, more care in positioning planning frames or by
usinga different method to position them.

However, the site is 46m long by 15m wide and it has been disturbed by salvors so an
estimated achieved precision in the order of 100mm is acceptable. There may be little more
useful information to be gained by dgra more precise survey on this site, but the cost of

the project would have increased significantly.
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Research Aims and Objectives

No fireship wrecks have been investigated in British territorial waters. This sitedHer

unique opportunity to investigate this type of vessel. AlthougftbRiSNE Q LJ | ya SEA &
fireship Griffin, a contemporary oFirebrand these plans show very few of tispecialised

fittings of a fireship. Exploration of this @tofferedthe chanceo investigate the actual

specalised weapons system of a fat@p of this period.

1 Produce a pralisturbance survey of the wreck

Determine which elements of the wreck (if any) are peculigEto NS o il as R Q &
fireship.

Establish the extent and presation of the buried elements of the wreck.

Establish the extent of previous excavation on the site if possible

Trial and evaluate different recording systems

Complete the documentary history &frebrand

Research the role and natuoé fireships in the Byal Navy

=

= 4 4 -4 2

HMS Firebrand 45 Project Report



Results

The guns

Eight smaltastiron guns were recorded on the site. These guns are all heavily concreted
with iron corrosion products. Although removal of this iron concretion would have allowed
recording of muchmore detail on tre guns, it would also have destabilised themd so the
concretionwas not removedHenceall recorded dimensions for the guns are likely to be
larger than the original dimensiondue to this concretion.

The msition of the guns wasixed by direct survey measurement to tearveycontrol point
network. The gnsweredrawn at a scale of 1:10sing underwater planning frames.

Firebrandwasarmed with six minions and two falconets (Lyon, 1993). A minion was a small
gun firing a ballith a nominal weibt of 4lb and a gun bore of about 3 inchégalconet is

an even smaller gun firing a shot of only 1t@3..51b and having a boref around2.25

inches Howeverthe gunson boardFirebrandg SNS NB O2NRSR Ay GKS t NAR
on 7" February 1701 and"™BAugust 1703 asssiminions and twodlcons(Caruana, 1994)

The flcon was slightly larger than the falconet and fired a ball of nominal weight 2.5Ib with
a gun boe of 2.75 inche¢Caruana, 1994 here is little chance of resolving this discrepancy
from the recorded gun dimensions, the bore difference of only half an {h2mm)not
beingdiscernable due to the heavy concretion covering the gan&.S t MiArdRaRcBIR &

is a record made by the storekeeper of the Board or Ordnance at Portsmouth and
represents the record of survey onbodfttebrandmade by him, so it seems likely that
Firebrandwas armed with the slightly larger falcon instead of the falc@atetome time

prior to February 17010ne possible resolution would be to locate and recover shot from
the wreck;this could be measured after removal of concretiordetermine whetherit was

1.25 or 2.5 Ib shot.

The distribution of the guns, with the exgtion of gun 4, suggests that they are all located
close to their original locationsn boardFirebrandg see fig28- and note the gun positions
relative to the postulated outline of the gundeck. Gun 4 has been movedrat timeafter
1981, when Rolaniorris made his sketch plan of the sifeg(40) which shows gun 4
opposite gun 8 on the posdide of the shigMorris, 1982) It is likely that gun 4 along with
anchor 5 were moved to their present location on the NE edgbetite sometime in the
My nQaz LJ2&a A omobringioXadiitaleiessier-didinglon tieite i

The following table summarises the length in feet and inches (from base ring to muzzle face)
of the guns on site, along with their identification. More detailed, metric measurements are
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recorded in the section on each gun further beldaterestingly the &x minions seem to
G662 RAFTFSNBYG fSyaJGKAT F2dzNJ 2F

KIS 0SSy 27F

length.

Gun number Length Type

Gl c Q wmn{ Minion

G2 c Q vy € | Minion

G3 n Q o ¢ | Falcon offalconet
G4 c Q vy € | Minion

G5 n Q wmé¢ | Falcon or falconet
G6 c Q vy € | Minion

G7 c Q wmwm{ Minion

G8 c Q vy € | Minion

Fig26
Table of gun types found on Firebrand

Scrutiny of the 1696 survey of ordnangaruana, 1994hows that minion®n boardNavy
ships at this period varied between 5 and 6.5 feet, the commonest length listed being 6.5
feet. The same survey records two vessels carrying fal@maer Prizéad three of 4.5 feet
length andMermaidhad eightof five feet length(Caruana, 1994)nterestingly elsewhere
Caruana calls the three small gunsover Prizéalconets, possibly suggesting a degree of
inconsistency in naming this tymé gun

Fig.27 A Commonwealth iron minigi€aruana, 1994)

HMS Firebrand

47

Project Report



_ 259020

w
I
g UM
wn o wn o wn n Zone 30
8 3 4 3 S N wesas
|
5531550N _ _ 5531550N
545 545
G4
540 540
AS
Y
27N
-~ N
R \\
Y N,
\
| A
! Ay
\
1\ \
\ Y
AN
\ \
535 \\ \\ 535
AY
\ \
\ \
\ \
\ \
\
A \
\ \
\ ¥
\ \
\ \
\
4] G7
530 v | 530
\
\
\
\
\
\
\
G6 GSY,
\ \‘i\)\
525 A N 525
\ \
\ \
\ \
%\ A
G3 N G8 b
\ A
4 A
\
\ \
AB J||A4 "
N \
520 \
\-\@ | 520
\
\
\ i \
Ge GlL: |
Q% ! \
5 1
A2 N\ \‘
\
\ |
N |
N I
515 N !
AT 7 515
N K
N~ /
~_i /
e/
At
510 0 0N N N e 510
QQ%
5531505N — — 5531505N
f
UTM
Zone 30 ﬁ E E E E
WGS84 5
a
8
£

Fig.28 - Site plan showing contours, guns and anchors only. Here the guns and anchors are shown as they appear on the
seabedThe dashed line shows the conjectural outline offéNJ5 6 NI Y RQ &
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G1

Metric | Imperial | Comments

Length (BR to MF)| 2.10 cano

Basering diameter| 0.39 MQ o

BR to tunnion 0.87 HQ ™

Trunnion diameter| 0.19 n Q 71| Heavily
concreted

Bore 0.10 odhe

Gun 1, a minion (c. 4lb shot)
Lying upsidelown on the seabed

G2

Metric | Imperial | Comments

Length (BR to MF)| 2.05 cQ vy

Basering diameter| 0.37 MQ H

BR to tunnion 0.90 HQ ™

Trunnion diameter| 0..07 n Q H|Possibly
damaged

Bore - -

Gun 2, a minion (c. 4lb shot)

Fig 31 Gun 2
G3
Metric | Imperial | Comments
Length(BR to MF) | 1.3 nQ o
Basering diameter| 0.27 Mn dc
BR to tunnion 0.42 MQ n
Trunnion diameter| 0.15 poddeE
Bore 0.12 naoTt €| Worn
Gun 3, a falcofc. 2.5lbshot)or falconet (1.25lb shot)
Fig 32 Gun 3

Lying among rocks on the edge of the reef
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