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Well, it  is time again for the newsletter and as 
usual it is filled with many fascinating insights 
into  the  Hoard.  Progress  on  the  Hoard 
conservation has been good. We have a double 
contribution from the BM Conservation Team; a 
general  update   and  a  report  by   Eleanor 
Blakelock  on the scientific analysis of 'surface 
enrichment' – loss of impurities within the gold 
at the surface of an object, resulting in an area of 
purer gold. There are some stunning X-rays from 
Lincoln  and  further  updates  from  the 
Birmingham  Conservation  Team,  including  a 
technical  report  by  Deb  Magnoler  on  two, 
filigree-decorated  hilt  plate  fragments,  and 
another  'Object  of  the  Month'  chosen by Chris 
Fern.

Hilary  has  provided   updates  on  the  Hoard 
Project,  which  draws  on  the  meeting  held  on 
May 6, 2013 at Stoke, which I was unfortunately 
unable  to  attend.  The  schedule  for  the  Hoard 
Project  has now been revised.  She also reports 
that  the  secure  website  for  the  Hoard  Team is 
now up and running and I draw your attention to 
an article sent by Svante Fischer, which can be 
found there. 

Hoard-Spotting makes its appearance once more, 
although  I  fear  that  bizarre  or  unusual  Hoard-
related stories are on the wane. Thanks to Hilary 
for the biscuits  item and Cym for the fish and 
chips. 

My usual internet trawl for Hoard related items 
produced the following gem from the Daily Mail 
(27.09.2009).
.  'Outside  the  worlds  of  Indiana  Jones  and 
Channel  Four’s  Time  Team,  archaeologists  are 
not usually known for their exuberance.' 

It does make me wonder what we are known for! 
The  accompanying  cartoon  was  quite  amusing 
though...

Finally, in the last newsletter I inadvertently left 
out an image from Ciarán Lavelle's report on hilt 
plate K295. Here it is, in detail, showing the hilt 
plate  before  conservation,  with  the  rivets  and 
other secondary artefacts embedded in the soil.

 

Hilt plate K295 and associated finds

 Thanks, as always, to all the contributors.



NOTES  FROM  FROM  THE  PROJECT 
MANAGER

The project has now been running effectively for 
just over a year and we have made good progress 
in  that  time.   Chris  has  seen  and  catalogued 
nearly all of the non-foil material and Guy has 
produced  final  photographs  suitable  for 
publication of over 350 of the pieces. Michelle at 
Lincoln  is  working  her  way  through  the  final 
batch of X-radiography and has completed that 
for well over 1,000 of the items, whilst Pieta and 
her  team  at  Birmingham  have  competed  the 
cleaning of  a  similar  number of  pieces.  At  the 
BM good progress is being made with the foils 
and the pilot projects on the metal analysis have 
been completed.

Bryan has now delivered the secure web-site and 
database  which  is  working  very  well.  A 
colleague,  David  Griffiths,  and  I  are  currently 
working through all the legacy data with which it 
was initially populated, and are up-dating it with 
Chris’s  new  catalogue  information  and  with 
Guy’s photographs.  Once that has been done, the 
wider team will be able to access it. This web-
site is not accessible to the wider world as it is a 
research tool to allow the different parts of the 
team to see what the other parts are doing and to 
share data. Eventually it will provide the basis of 
the  interim  catalogue  to  be  released  early  in 
Stage 2. 

All  of  this  progress  was  reported  on  and 
discussed at the core team project meeting held 
in PMAG in mid May.  I have produced notes of 
this and if anyone in the wider team would like 
to see them please contact me.  You will also be 
able to read about progress in the various strands 
elsewhere  in  this  Newsletter.   The  most 
important  aspect  of  the  recent  work  has  been 
Ellie’s discovery that at least some of the items 
have  been  subject  to  deliberate  surface 
enrichment  of  the  gold.   This  has  major 
implications for the gold fineness strands of the 
overall research.  She is just about to start on a 
second pilot study to explore this.  This time she 
will  be  working  with  pieces  that  Chris  has 
selected to cover the chronological range of the 
Hoard, to see if this treatment was favoured at a 
particular period.  We will hope to report on this 
in the next Newsletter.

As you may have gathered from reports  in  the 
Press,  the  items  found  during  Warwickshire 
Archaeology’s  work  on  the  Hoard  site  in 
November  are  being  acquired  by  Birmingham 
and Stoke-on-Trent City Councils courtesy of a 
single  generous  benefactor.  This  news  was 
announced in early May, immediately making the 
revised Project Design I had written at the end of 
April  redundant.   A  revised,  revised  project 
design  has  now  been  completed.   This  has 
incorporated  the  new  finds  into  the  research 
project.  

Finally, a note about some publications.  Those 
of  you  who  take  the  magazine  British  
Archaeology will be able to see an article about 
the  work  on  the  Hoard  in  the  issue  about  to 
appear.  Svante Fischer who is a member of the 
wider team, has kindly sent us an article that he 
has written with Jean Soulat and Teodora Linton 
Fischer  entitled  ‘Sword  Parts  and  their 
depositional context – symbols in Migration and 
Merovingian  period  martial  society’, 
Fornvännen 108, 109-122.  He sent it to the team 
as a whole, but we think that as it was quite a 
large  file  various  people  are  unlikely  to  have 
received  it  because  of  it  being  blocked  by 
firewalls.   I  am  placing  it  in  the  documents 
section of the secure web site, and will try to do 
the same with the British Archaeology article. 

Another article that may be of interest which was 
kindly drawn to my attention by Stephen Briggs 
is  by  Joyce  Hill.  ‘Honour  and  dishonour: 
reflections on the Staffordshire Hoard in the light 
of  Old  English  Heroic  poetry,’  Yorkshire  
Numismatist 4 (2012), 235-48.  I hope to put this 
on the website too.  

Please remember that if you come across articles 
that you may feel would be useful to the wider 
team, the secure website is going to be a useful 
place for dissemination.

One of the items found in November 2012



THE  CONSERVATION  TEAM  BIRMINGHAM 
MUSEUM AND ART GALLERY

Pieta Greaves: Conservation Manager

The conservation program is proceeding at pace. 
Recently  we  said  farewell  to  our  two  English 
Heritage  3-month  placements,  Ciaran  and 
Natalie,  but  welcomed  a  new  student,  Aimee 
Sims from Queens University in Canada; we also 
have further students joining us in the summer, 
as well as four professional placements.  

Horse Head

Since  the  last  newsletter  we  have  uncovered 
some great new and unexpected objects. We just
have  time  for  two  of  them  in  this  newsletter. 
Firstly a new horse head terminal  (above)  was 
discovered by Kathy Hall, bringing our total to 
two. Kathy is Senior Conservator for Institute for 
the  Study of  Aegean  Prehistory,  Crete,  who  is 
spending two weeks with us learning about and 
enjoying the conservation of the hoard objects. 
The  terminal  was  broken  historically  and  the 
snout  piece  was  conserved  by  Cym  Storey  in 
2012. It was an exciting moment in the lab when 
the two were joined back together. A video blog 
about  this  discovery,  with  Kathy  and  curator, 
Dave  Symons,  will  be  available  on-line  soon. 

Another  exciting  find  is  described by Deborah 
Magnoler  (below),  where  she  discusses  a  new 
type of decorated hilt plate that she has recently 
conserved.

We  are  looking  forward  to  discovering  more 
unexpected finds in the future. If you would like 
to learn more, conservation blogs can be found at 
www.staffordshirehoard.org.uk or  join  our 
Staffordshire Hoard Facebook page for exciting 
and future updates.

Terminal

K320 & K1250 Hilt plate fragments decorated 
with filigree   by Deborah Magnoler

The  conservation  of  the  smaller  objects  of  the 
Staffordshire  Hoard  continues  and  we  are  still 
discovering  an  astonishing  variety  of 
decorations.  K320 and  K1250 are  the  only 
fragments of a hilt plate found so far to feature a 
proper  pattern  made  with  filigree  wire.  This 
report  illustrates  the  technical  details  of  the 
objects,  as  discovered  and  recorded  in  the 
conservation studio at  Birmingham Museum & 
Art Gallery. 

K320   is   the   first   example  of   a   hilt   plate

http://www.staffordshirehoard.org.uk/


decorated  with  cruciform filigree  found  within 
the Hoard to date. The hilt plates encountered so 
far are plain, with one or more rivet holes at each 
end.  The  usual  decoration  is  in  the  form of  a 
filigree ring soldered around the end rivet hole, 
which probably served as a setting for a boss  or 
stone  decorating  the  rivet  head. K320  is  not 
only   different   as   far   as   the    decoration    is 

Detail of K320 showing a hole and evidence

concerned, but also in the way it might have been 
attached to the other parts of the hilt: instead of 
the  usual  rivet  holes,  it  shows  evidence  of  an 
object soldered on its back (see below). It also 
displays  intentional  incisions  on  the  front  that 
might  have  served as    reference  or  lay-down 
marks (see below) and a comparatively elaborate 
flanged and decorated blade slot (see below.)

of a gold component attached to the back



Detail of K320 showing
(The arrows indicate

Detail ofK320 showing the

possible 'lay-down' marks
linear incisions on the gold)

flanged and decorated blade slot



The  surviving  cruciform  decoration  and  thick 
border  on  K1250 (above)  strongly  suggest  an 
association  with K320. The  end,  where  a  pin 
could have been potentially attached, is disrupted, 
but  the  damage  in the base plate could possibly

Detail of K1250

have been caused by a component, such as a pin, 
being  torn  off.  Unlike  K320,  K1250 does  not 
appear to have visible linear incisions on the base 
plate (see below). 

base plate



THE CONSERVATION TEAM BRITISH 
MUSEUM

Since February, the conservation and analytical 
work on the majority of the National Geographic 
funded objects has been completed. 26 objects in 
total with related conservation documentation 
were sent back to BMT on 13th May 2013 
(Figs.1- 4b).

Figure 1: K352

Figure 2: K744

Figure 3: K304

Figure 4a/b: K282 

Conservation  work  on  the  friezes  1-6  (various 
warrior decorations), frieze 9 (‘duck’ heads with 
serpentine  bodies)  and  frieze  10  (interlace 
decoration)  continues.  Further  fragments  have 
been cleaned free of soil and surface decoration 
revealed,  which has helped to allocate  them to 
individual  friezes.  During  this  work  distinctive 
silver  fragments   which  are  not  typical  of  the 
foils group  have been put aside for future study 
such  as  the  planned  silver  grouping  project  at 
BMT as has been suggested by Chris Fern (Figs. 
5-7).

Figure 5: Silver fragment



Figure 6: Silver fragment

Figure 7: Silver fragments

X-radiography  of  the  friezes  enabled  us  to 
observe  differences  in  density  suggesting  a 
variance  in  thickness   (Fig.8).  Imaging  also 
showed evidence for diagnostics of manufacture 
such  as  micro-striations  which  may  appear  in 
both vertical  and horizontal  planes on different 
foils.  In  addition  to  observations  derived  from 
microscopic  examination  conservators  on  the 
team  are  using  these  diagnostics  in  their 
allocation of fragments.  

Alongside  x-raying,  XRF  analysis  was  carried 
out by Ellie Blakelock on the front and back of 
some silver  fragments  from different  friezes  to 
determine whether the foils could be grouped by 
their metal composition. If successful, this might 
have aided the reconstruction of the friezes. With 
the  exception  of  the  silver  foils  with  interlace 
decoration  (frieze  10),  the  front  faces  were 
gilded.  XRF  results  on  these  silver-gilt  foils 
revealed the presence of mercury indicating that 
they  were  mercury  gilded.  The  analysis  at 
different  points  on  the  corroded  back  of  the 
friezes gave such a range of results within each 

frieze that no groups could safely be identified. 
This  study  overall  shows  that  surface  XRF 
analysis  was  not  the  appropriate  technique  to 
identify frieze groups. 

In the shorter term, it is planned that the current 
study on the foil fragments will aim to determine 
their  sizes,  forms and the level of curvature in 
order to understand their construction in relation 
to  the  original  object  they  were  originally 
mounted  on.  Study  of  the  foil  trays  will  be 
undertaken in terms of their relationship with the 
silver  gilt  foils  and  examination  of  possible 
organic  residues  inside  the  trays  may also  aid 
understanding of construction processes.

Following  work  on  the  gilded  foils,  the  same 
investigation and sorting methods will be applied 
to the fluted and plain strips. The two groups will 
be  brought  together  to  establish,  as  far  as  is 
possible in the time available, how they relate to 
each other, using corrosion ‘shadows’, nail holes 
etc.  as  diagnostics.  The  results  achieved  and 
possibilities  for  future work on the foils  group 
will be reviewed in September 2013.

Analysis of the gold of the Staffordshire Hoard at 
the British Museum: Surface Enrichment 

By Eleanor Blakelock

Pure gold is very resistant to corrosion but most 
gold objects  produced at  any date are not pure 
gold and are made from an alloy of gold with 
silver and copper.  For archaeological materials, 
the base metals  present (i.e.  copper and silver) 
can  be  affected  by  the  burial  environment. 
Copper  is  often  lost  from the  surface  of  gold 
alloys because of corrosion. Silver on the other 
hand is more corrosion resistant, but researchers 
agree that small proportions can be lost from the 
surface  of  objects  due  to  natural  corrosion 
processes.  All  such  losses  leave  the  surface  of 
objects richer in gold than the core.

This so-called surface enrichment can be caused 
accidentally  during  use  and  burial,  by  natural 
corrosion  mechanisms  or  during  manufacture 
(either  accidentally  or  deliberately).  There  is 
documentary  evidence  for  several  ancient 
methods  for  removing  copper  and  silver  from 
gold,  and  analysis  of  gold  alloy  objects  from 



other  periods  and  cultures  have  shown  that 
deliberate  surface  enrichment  was  sometimes 
being undertaken.

At the British Museum a combination of X-ray 
fluorescence  analysis  (XRF)  and  scanning 
electron  microscopy with  energy dispersive  X-
ray analysis  (SEM-EDX) was carried  out  on a 
small  number of objects  from the Staffordshire 
Hoard, most of which are hilt plates (Figure 1). 
The surface and sub-surface of the objects were 
analysed  to  investigate  evidence  for  surface 
enrichment  and  to  determine  whether  surface 
analysis  could  be  used  to  provide  a  reliable 
indicator of the original bulk alloy composition 
for these archaeological objects.

Figure 1. Two of the hilt plate fragments, K79 (left) and 
K3 (right), that were examined during this study.

Surface XRF analysis revealed that most of the 
objects  examined  are  of  similar  composition. 
However  there  were  two  outliers  within  this 
group (Figure 2): K95 which is almost pure gold, 
and  K133 which had less gold and more silver 
than the other objects analysed.

Figure 2. K95 (left) is almost pure gold while K133 (right) 
is of lower gold and higher silver content than many of the 
other objects analysed.

The graphs in Figure 3 show SEM-EDX data for 
K79. When the silver content is plotted against 
the copper content,  the surface and sub-surface 
analyses  form two  distinct  groups  indicating  a 
decrease in copper at the surface (Figure 3, top). 
For the same object, plotting silver against gold 
indicates  that  the  sub-surface  and  surface 
analyses  are  very  similar.  Surface  depletion  in 

copper was noted in three of the sixteen objects 
analysed  while  two  objects  showed  very  little 
evidence for surface depletion of any kind.

Figure 3. The top graph shows the loss of copper from the 
surface of the object. The bottom graph shows no change 
in silver at the surface of the same object compared to the 
sub-surface.

By  comparison,  the  remaining  eleven  objects 
revealed extensive loss of silver at the surface, and in 
six cases this was particularly striking. For example 
the analysis of  K3 revealed that along with the 
loss  of  copper  at  the  surface  (likely  due  to 
corrosion) there was also over 40% loss of silver 
at the surface compared to the core. 

This degree of silver depletion is very unlikely to 
be due to corrosion during burial alone. This was 
confirmed by the analysis of the metal revealed 
within deep scrapes on  K1221. These scratches 
were  probably  made  by  those  dismantling  the 
swords  before  burial  (Figures  4  and  5).  The 
scrapes  showed  the  typical  surface  loss 
associated with corrosion during burial, i.e. loss 
of  copper  and  no  loss  of  silver.  However,  the 
undamaged surfaces of the same object revealed 
a different picture, with significant loss of both 
silver and copper from the surface. This suggests 
that some form of deliberate “depletion gilding” 
had taken place (e.g. deliberate removal of both 
silver  and copper  from the surface of the gold 



alloy,  probably  to  enhance  the  colour  of  the 
object).  This  would  have  been  followed  by 
burnishing of the treated surfaces by the maker to 
create the shiny surfaces seen.

Figure 4. SEM-EDX surface and subsurface analyses of 
K1221, revealing the characteristic differences between the 
silver  depleted  surface  and  the  sub-surface.  The  ellipse 
shows  the  analyses  from  the  ancient  scratch  where  the 
gold,  silver  and copper concentrations are similar  to the 
core, suggesting that the ancient scratches cut through the 
surface enrichment layer. The silver vs. copper plot shows 
that  there  is  some  loss  of  copper  from  the  scratched 
surface,  which  must  have  occurred  in  the  burial 
environment.

Figure 5. Photograph of K1221 showing the old damage, 
probably caused  when  removing  the  hilt  plate  from the 
sword before burial.

This evidence suggests that in the Anglo-Saxon 
period there was deliberate surface treatment of 
at least some gold alloys. This has implications 

not only for the Staffordshire Hoard Project but 
also for other research projects on Anglo-Saxon 
gold, and potentially for other gold objects from 
other  periods  and  our  understanding  of 
metalworking  technology.  This  study  has  also 
shown  that  any  future  quantitative  or  semi-
quantitative  analysis  by SEM-EDX or  XRF of 
objects  from  the  Staffordshire  Hoard  would 
require tiny areas to be cleaned down to the sub-
surface region to allow analysis of the core alloy.

X-RADIOGRAPHY AT LINCOLN: UP-DATE 

by Michelle Johns

Following  completion  of  the  x-radiography  of 
the  newly  excavated  material  in  December  we 
have continued work on the main hoard groups 
as well as hosting regular visits by Chris Fern. 
Two groups together comprising over 1200 items 
have now been completed  and the third batch 
comprising 275 items is well underway and due 
for completion around the end of June 2013. A 
final  small  batch  of  around  45  items  will  be 
delivered  later  in  the  year.  Results  have 
continued  as  previously  reported.  One  of  the 
generic  areas  of  information  captured  through 
this  process  is  information  on  decoration.  For 
some  categories  of  item  the  process  is  more 
limited. For example on pommel K701 where the 
decoration  from both  sides  of  the  pommel  are 
superimposed:

K701



Or on decorated strip, K1246,  where due to the 
fact  the  strip  is  twisted,  the  image  shows  an 
oblique   view through the  cell  walls  distorting 
the appearance of the decoration.

K1246

However,  x-radiography  has  been  particularly 
successful for some of the flatter items decorated 
with filigree wire.  A selection from recent   X-
rays is shown below.

K1000

K676 

K1148

K136

K41

K379 and K438



K833

OBJECT OF THE

K347  is  a  gold  pommel  of  round-back  form, 
from  a  sword  or  seax,  with  incised  Style  II 
animal ornament on its faces and gold filigree in 
herringbone-pattern  on  its  shoulders.  The  rivet 
housings at  the ends are missing and there are 
tool marks, possibly from tongs, on both faces. 
This  damage  might  have  been  caused  by  its 
crude removal from its weapon-hilt. The Style II 
is the same on both sides, comprising a motif of 
two  rampant  creatures,  possibly  horses,  with 
closed jaws; each creature bites the body of the 
other  and  their  forelimbs  interlace.   The  body 

MONTH:  K347

contours,  eyes  and  feet  are  detailed  in  niello 
inlay. 

The Style II motif  is a variation of that on the 
well-known,  silver-gilt  pommel  from  Crundale 
Down,  Kent,  which  was  found  in  a  wealthy 
burial of the mid 7th century (Speake 1980, 45, 
fig.  8j,  pl.  14b;  Webster  and Backhouse  1991, 
24). The creatures are also comparable to those 
on f.192V in the Book of Durrow (Speake 1980, 
fig.  14b). It is possible, therefore,  that pommel 
K347 was  manufactured  as  early  as the second 

By Chris Fern (Illustration by C. Fern, photographs by Guy Evans) 



quarter of the 7th century. It is one of a number 
of round-back pommels in the hoard, a form that 
has few parallels  outside of the collection (see 
Newsletter no. 3, K1448). 

HOARD  SPOTTING...

My internet trawls revealed comparatively little. 
A selection of Hoard-based gifts are available on 
line  at www.staffordshiregifts.org.uk  but as this 
is  'official' merchandise, it strictly-speaking falls 
outside the original  concept  of  Hoard-Spotting. 
However, it is the place to go if you want Hoard-
themed  key-rings,  tote  bags,  jewellery  and 
ceramics! 

From Hilary:
Given the fact that the new Hoard finds are being 
acquired, this seems a very appropriate thing to 
end this Newsletter with.  It appeared in Current 

Another  quite  strange  web item is  'Man finds 
$5.5 million in gold coins!' accompanied by this 
image. 

The accompanying article is a standard one about 
our own dear Hoard with no further mention of 
coins! 

Archaeology’s  Edible  Archaeology  section  of 
their letters  page (Issue 279 June 2013).



And finally from Cym, who now reckons she is a 
front  runner  for  the  Hoard-Spotting  prize!  She 
may well be right....

Her mother-in-law was served fish and chips in a 
newspaper style wrapper from the 'Hungry Horse 
News'  (should  have  been  the  Hungry  Horsa 
News!) at a pub in Brownhills - probably not one 
mile from where the hoard was found. It featured 
this. 

Now we know where the name Sweyn Forkbeard 
came from...
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