
м  

!!wDƴŜǿǎ суΥ !ǇǊƛƭ нлнп 
 

 aarg !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ 
wŜǎŜŀǊŎƘ DǊƻǳǇ aarg !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ 

wŜǎŜŀǊŎƘ DǊƻǳǇ 
мфуо-нлнп 

AARGnews 
¢ƘŜ bŜǿǎƭŜǧŜǊ ƻŦ ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇ 

LǎǎǳŜ суΥ !ǇǊƛƭ нлнп 

L{{b мтрс-тро· 

¶ Early Days of AARG 

¶ The Hill of Tara 

¶ Anti-Napoleonic Defence System  

¶ Secret Spitfire Parts Store 

¶ Soviet Tactical Nuclear Bases 

¶ AARG Working Groups Update 

¶ Findings from the AARGnews Survey 

¶ From the AARGnews Archive 



н  

!!wDƴŜǿǎ суΥ !ǇǊƛƭ нлнп 
 

 aarg !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ 
wŜǎŜŀǊŎƘ DǊƻǳǇ 

/ƻƴǘŜƴǘǎ 

9ŘƛǘƻǊƛŀƭ ¢ŜŀƳ 

aŀǊǝƴ CƻǿƭŜǊ 

/ŀǊƳŜƴ-/ƻǊƴŜƭƛŀ aƛǳ ό.ŜƳύ 

DƛŀƴƭǳŎŀ /ŀƴǘƻǊƻ 

/ƘǊƛǎ /ƻȄ 

/ƻƴǘŀŎǘ ǘƘŜ 9ŘƛǘƻǊƛŀƭ ǘŜŀƳ ŀǘΥ 

ŜŘƛǘƻǊŀŀǊƎƴŜǿǎϪƎƳŀƛƭΦŎƻƳ  

 

!!wDƴŜǿǎ ƛǎ ǘƘŜ ōƛ-ŀƴƴǳŀƭ ƴŜǿǎƭŜǧŜǊ ƻŦ ǘƘŜ 

!ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇ ŀƴŘ ƛǎ 

ǘƘŜ ƻƴƭȅ ǊŜƎǳƭŀǊ ƻǇŜƴ ŀŎŎŜǎǎ ǇŜǊƛƻŘƛŎŀƭ ŘŜŘƛπ

ŎŀǘŜŘ ǘƻ ŀŜǊƛŀƭ ŀǊŎƘŀŜƻƭƻƎȅΦ Lǘ ƛǎ ŀ ŘƛǾŜǊǎŜ 

ŀƴŘ ƻǇŜƴ ŦƻǊǳƳ ŦƻǊ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴ ŀƴŘ ŜȄπ

ŎƘŀƴƎŜ ƻŦ ƴŜǿ όŀƴŘ ƻƭŘύ ƛŘŜŀǎ ǊŜƭŀǘŜŘ ǘƻ 

ŀŜǊƛŀƭ ŀǊŎƘŀŜƻƭƻƎȅΣ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎΣ ŀƴŘ 

ƭŀƴŘǎŎŀǇŜ ǎǘǳŘƛŜǎΦ  

²Ŝ ǿŜƭŎƻƳŜ ŀǊǝŎƭŜǎ ƻŦ ŀƴȅ ƭŜƴƎǘƘ ŀƴŘ ŦƻǊπ

ƳŀǘΦ ¸ƻǳ Ŏŀƴ ǿǊƛǘŜ ŀōƻǳǘ ȅƻǳǊ ǊŜǎŜŀǊŎƘΣ 

ƳŜǘƘƻŘǎΣ ǘŜŎƘƴƛǉǳŜǎΣ ŎŀǎŜ ǎǘǳŘƛŜǎΣ ǊŜǾƛŜǿǎΣ 

ƻǇƛƴƛƻƴǎΣ ƻǊ ŀƴȅǘƘƛƴƎ ŜƭǎŜ ǘƘŀǘ ƳƛƎƘǘ ƛƴǘŜǊπ

Ŝǎǘ ƻǳǊ ǊŜŀŘŜǊǎΦ ²Ŝ ǿƻǳƭŘ ǇŀǊǝŎǳƭŀǊƭȅ ǿŜƭπ

ŎƻƳŜ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ǇƘƻǘƻƎǊŀǇƘǎΣ ƛƳŀƎŜǎΣ 

ƳŀǇǎΣ ǇƭŀƴǎΣ ƻǊ ƻǘƘŜǊ ƛƭƭǳǎǘǊŀǝƻƴǎ ǘƻ ǎǳǇǇƻǊǘ 

ȅƻǳǊ ŀǊǝŎƭŜΦ  

LŦ ȅƻǳ ŀǊŜ ƴƻǘ ǎǳǊŜ ǿƘŜǘƘŜǊ ȅƻǳǊ ƛŘŜŀ ƛǎ ǎǳƛǘπ

ŀōƭŜ ŦƻǊ !!wDƴŜǿǎΣ ǇƭŜŀǎŜ ƎŜǘ ƛƴ ŎƻƴǘŀŎǘ 

ŀƴŘ ǿŜ ǿƛƭƭ ōŜ ƘŀǇǇȅ ǘƻ ŀǎǎƛǎǘ ȅƻǳ ƛƴ ǎƘŀǇƛƴƎ 

ƻǊ ŬƴŜ-ǘǳƴƛƴƎ ȅƻǳǊ ŎƻƴǘǊƛōǳǝƻƴ ŦƻǊ 

ŀ ŦƻǊǘƘŎƻƳƛƴƎ ƛǎǎǳŜΦ  

.ǊƻǿǎŜ ƻǳǊ ǇǳōƭƛŎ ½ƻǘŜǊƻ ƭƛōǊŀǊȅ ŀǘΥ 

 ƘǧǇǎΥκκǿǿǿΦȊƻǘŜǊƻΦƻǊƎκƎǊƻǳǇǎκрлнфмосκ

ŀŀǊƎψƴŜǿǎκƭƛōǊŀǊȅ 

L{{b мтрс-тро· 

tǳōƭƛǎƘŜŘ ōȅ ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ 

wŜǎŜŀǊŎƘ DǊƻǳǇ 

!!wD ƛǎ ŀ wŜƎƛǎǘŜǊŜŘ /ƘŀǊƛǘȅ 

ƴƻΦ {/лномсн  

9ŘƛǘƻǊƛŀƭ 
aŀǊǝƴ WΦ CΦ CƻǿƭŜǊ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   о 
 
/ƘŀƛǊΩǎ tƛŜŎŜ 
_ǳƪŀǎȊ .ŀƴŀǎȊŜƪ  ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΦΧΧΦΧΦΧΦΦ   р 
 
aŜŜǘ ǘƘŜ /ƻƳƳƛǧŜŜ ΧΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   с 
 
wƻƎŜǊ CŜŀǘƘŜǊǎǘƻƴŜΥ мо !ǳƎǳǎǘ мфоу ς о CŜōǊǳŀǊȅ нлнп 
/ŀǘƘȅ {ǘƻŜǊǘȊΧΦ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   ф 
 
!!wD /ƻƴŦŜǊŜƴŎŜ нлнпΥ /ŀƭƭ ŦƻǊ tŀǇŜǊǎ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   мл 
 
hƴŎŜ ¦Ǉƻƴ ŀ ¢ƛƳŜΧ пл ȅŜŀǊǎ ŀƎƻ 
/ŀǘƘȅ {ǘƻŜǊǘȊ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   мм 
 
¢ƘŜ Iƛƭƭ ƻŦ ¢ŀǊŀΥ ƳŀǇǇƛƴƎ ŀƴ ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ŎƻƳǇƭŜȄ ŦǊƻƳ ŀōƻǾŜ ŀƴŘ ōŜƭƻǿ  
{ǳǎŀƴ /ǳǊǊŀƴ ΧΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   мр 
 
! [ŀǊƎŜ !ƴǝ-bŀǇƻƭŜƻƴƛŎ 5ŜŦŜƴŎŜ {ȅǎǘŜƳ ŦǊƻƳ aƛŘ-мумо 5ƛǎŎƻǾŜǊŜŘ ōȅ 
!ŜǊƛŀƭ wŜŎƻƴƴŀƛǎǎŀƴŎŜ ƛƴ ǘƘŜ IŜŀǊǘ ƻŦ 9ǳǊƻǇŜ 
aŀǊǝƴ DƻƧŘŀ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΦΦΧΦΦΦ   но 
 
IƛŘƛƴƎ ƛƴ Ǉƭŀƛƴ ǎƛƎƘǘΥ [ƻŎŀǝƴƎ ǘƘŜ {ŜŎǊŜǘ {ǇƛǜƛǊŜ {ǘƻǊŜ ŀǘ ²ƻƴǎǘƻƴΣ     
IŀƳǇǎƘƛǊŜΣ ǳǎƛƴƎ !ǊŎƘƛǾŀƭ !ŜǊƛŀƭ ŀƴŘ DǊƻǳƴŘ tƘƻǘƻƎǊŀǇƘǎ 
aŀǊǝƴ WΦ CΦ CƻǿƭŜǊ ϧ 5ŀǾŜ YŜȅ ΧΧΧΧΧΧΧΧΧΧΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   ол 
 
bƻǿ ²Ŝ /ŀƴ {ŜŜ ¸ƻǳǊ 9ǾŜǊȅ {ǘŜǇΗ {ŀǘŜƭƭƛǘŜ {ǳǊǾŜƛƭƭŀƴŎŜ ƻŦ ǘƘŜ {ƻǾƛŜǘ     
¢ŀŎǝŎŀƭ bǳŎƭŜŀǊ .ŀǎŜǎ ƛƴ 9ŀǎǘŜǊƴ 9ǳǊƻǇŜ  
DǊȊŜƎƻǊȊ YƛŀǊǎȊȅǎ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΦΦΦΦ   ос 
 
9ŘƛǘƻǊΩǎ tƛŎǘǳǊŜ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΧΧΧΧΦΦΦΦΦ  пт 
 
!!wDΩǎ ²ƻǊƪƛƴƎ DǊƻǳǇǎ ς ¦ǇŘŀǘŜΣ !ǇǊƛƭ нлнп 
wƻƎ tŀƭƳŜǊ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   пу 
 
CƛƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ нлнн !!wDƴŜǿǎ {ǳǊǾŜȅ  
aŀǊǝƴ WΦ CΦ CƻǿƭŜǊ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΧΧΧΦΧΦΦΦΦΦΦΦ   рл 
 
CǊƻƳ ǘƘŜ !!wDƴŜǿǎ !ǊŎƘƛǾŜΥ !ǇǊƛƭ нлнп ΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΦΧΦΧΧΧ  рп 
 
bŜǿǎ ŀƴŘ bƻǝŎŜǎ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   рр 
 
!!wDƴŜǿǎ ς bƻǘŜǎ ŦƻǊ /ƻƴǘǊƛōǳǘƻǊǎ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ   
ру 

/ƻǾŜǊ ǇƛŎǘǳǊŜΥ !ŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘ ǘŀƪŜƴ ōȅ {ǳǎŀƴ /ǳǊǊŀƴ 

ƻŦ ǘƘŜ Iƛƭƭ ƻŦ ¢ŀǊŀΣ ƻƴŜ ƻŦ LǊŜƭŀƴŘΩǎ Ƴƻǎǘ ŜƴƛƎƳŀǝŎ    

ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ŎƻƳǇƭŜȄŜǎΦ [ŜŀǊƴ ƳƻǊŜ ŀōƻǳǘ ǘƘŜ ǊŀƴƎŜ 

ƻŦ ŀŜǊƛŀƭ ŀƴŘ ǘŜǊǊŜǎǘǊƛŀƭ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ ƛƴǾŜǎǝƎŀǝƻƴǎ 

ǳƴŘŜǊǘŀƪŜƴ ǘƻ ŘŀǘŜ ƛƴ {ǳǎŀƴϥǎ ŀǊǝŎƭŜ ƻƴ ǇŀƎŜǎ мр-нн ƻŦ 

ǘƘƛǎ ƛǎǎǳŜΦ  

/ƻǇȅǊƛƎƘǘ  

/ƻǇȅǊƛƎƘǘ ϭ ƛƴ !!wDƴŜǿǎ ǊŜǎǘǎ ǿƛǘƘ ǘƘŜ 

ƛƴŘƛǾƛŘǳŀƭ ŀǳǘƘƻǊǎΦ  

¦ƴƭŜǎǎ ǎǇŜŎƛŬŜŘ ƻǘƘŜǊǿƛǎŜΣ 

ŀǊǝŎƭŜǎ ŀǊŜ ƻǇŜƴ ŀŎŎŜǎǎ ǳƴπ

ŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ /ǊŜŀǝǾŜ /ƻƳƳƻƴǎ Σ 

!ǧǊƛōǳǝƻƴ ƭƛŎŜƴŎŜ ό// .¸ύΦ 

¢ƘŜ ǾƛŜǿǎ ŀƴŘ ƻǇƛƴƛƻƴǎ ŜȄǇǊŜǎǎŜŘ ƛƴ 

!!wDƴŜǿǎ ŀǊŜ ǘƘƻǎŜ ƻŦ ǘƘŜ ŀǳǘƘƻǊǎ ŀƴŘ Řƻ 

ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘŜ ƻŶŎƛŀƭ ǇƻƭƛŎȅ ƻǊ 

Ǉƻǎƛǝƻƴ ƻŦ !!wDΦ  

mailto:editoraargnews@gmail.com
https://www.zotero.org/groups/5029136/aarg_news/library
https://www.zotero.org/groups/5029136/aarg_news/library
https://aargonline.com/wp/
https://aargonline.com/wp/
https://www.oscr.org.uk/about-charities/search-the-register/charity-details?number=SC023162
https://creativecommons.org/licenses/by/4.0/


о  

!!wDƴŜǿǎ суΥ !ǇǊƛƭ нлнп 
 

 aarg !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ 
wŜǎŜŀǊŎƘ DǊƻǳǇ 

9ŘƛǘƻǊƛŀƭ 

 

aŀǊǝƴ WΦ CΦ CƻǿƭŜǊ м 
м ŜŘƛǘƻǊŀŀǊƎƴŜǿǎϪƎƳŀƛƭΦŎƻƳ 

ϭ ¢ƘŜ ŀǳǘƘƻǊΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ ŀǊǝŎƭŜ 

ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ /ǊŜŀπ

ǝǾŜ /ƻƳƳƻƴǎΣ !ǧǊƛōǳǝƻƴ [ƛŎŜƴŎŜ ό// .¸ύΣ 

ǿƘƛŎƘ ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƛƴ ŀƴȅ 

ƳŜŘƛǳƳΣ ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿƻǊƪ ƛǎ 

ǇǊƻǇŜǊƭȅ ŎƛǘŜŘΦ 

Welcome to the latest issue of 

AARGnews. This is the second issue to 

be produced by the new Editorial 

Team and we hope that you will enjoy 

reading its varied and interesting con-

tent.  

!ƴ ŀŜǊƛŀƭ ŀǊŎƘŀŜƻƭƻƎȅ ŀǊǘŜŦŀŎǘ Χ 

Earlier this month I took the oppor-

tunity to visit The Museum of the Iron 

Age2 in Andover, Hampshire, UK. 

Opened in 1986, the museum tells the 

story of the nearby Danebury hillfort 

that was excavated by Professor Barry 

Cunliffe between 1969 and 1988 and 

which is one of the best -studied sites 

of the British Iron Age. Although be-

ginning to show its age a bit, and now 

lacking the atmospheric music from 

Enyaõs album The Celts that previous-

ly greeted visitors, the museum does 

include an important artefact of aerial 

archaeology.  

Situated on a wall behind a Lego mod-

el of part of the hillfort, an approxi-

mately two -metre diameter map 

shows archaeological features tran-

scribed form aerial photographs in the 

landscape around Danebury. Prepared 

by the former Royal Commission on 

Historic Monu-

ments (England), 

the map encom-

passes an area of 

around 1,000 km 2. 

The map greatly 

expands Rog Palm-

erõs landmark 

study, Danebury: 

An aerial photo-

graphic interpreta-

tion of its environs , 

which celebrates its 

40th  anniversary 

this year.  

Hopefully, at some 

point in the future 

the transcribed 

features will be added to Historic 

Englandõs Aerial Archaeology Map-

ping Explorer web application , to fill 

in the gap to the west of Danebury 

for all to see. In the meantime, a 

trip to the museum is required to 

view this fine aerial archaeology 

artefact, along with many of the 

objects discovered during the   

Danebury excavations.  

Χ ŀƴŘ ǘƘŜ 5ŀƴŜōǳǊȅ ƳŜǘŜƻǊƛǘŜ 

Appealing to the astronomer in me, 

a second reason to visit the museum 

was to see the Danebury meteorite , a 

walnut -sized pebble that was found 

in one of the numerous grain stor-

age pits that had been excavated at 

the hillfort. Arriving on Earth 

around 2,350 ±120 yr BP, the rock is 

the earliest securely dated meteor-

ite found in Britain 3. Its preserva-

tion in a near -pristine state has 

been     attributed to its chance buri-

al in a pit that ceased to be used for 

the storage of grain, but which had 

yet to be fully back -filled by the hill-

fortõs inhabitants.  

Such a chance discovery is a reminder 

of the importance of serendipity in 

archaeology, as well as other areas of 

human discovery 4. Indeed, as noted by 

Grzegorz Kiarszys in this issue (pp 36 -

47), the term The Serendipity Effect 

was coined over three decades ago to 

describe the discovery on aerial photo-

reconnaissance imagery of 'bonus' ma-

terial (e.g. archaeology) that was unre-

lated to the primary (intelligence) aim 

of the mission, but which nonetheless 

represents a valuable discovery in its 

own right.  

However, serendipity is not just a case 

of good fortune. It requires a prepared 

mind to recognise the significance of 

what is  being seen. Along with 

AARGõs annual conferences, work-

shops, photo reading sessions, and 

occasional publications, AARGnews 

has an important role to play in pre-

paring the mind. So I hope that you 

will find much to learn from the     

н ƘǧǇǎΥκκǿǿǿΦƘŀƳǇǎƘƛǊŜŎǳƭǘǳǊŜΦƻǊƎΦǳƪκ

ƳǳǎŜǳƳ-ƛǊƻƴ-ŀƎŜ  

¢ƘŜ ŀŜǊƛŀƭ ŀǊŎƘŀŜƻƭƻƎȅ ŀǊǘŜŦŀŎǘ ƻƴ ŘƛǎǇƭŀȅ ƛƴ ǘƘŜ aǳǎŜǳƳ ƻŦ ǘƘŜ 

LǊƻƴ !ƎŜ ǎƘƻǿƛƴƎ ǘƘŜ ǘǊŀƴǎŎǊƛǇǝƻƴ ƻŦ ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ŦŜŀǘǳǊŜǎ 

ǿƛǘƘƛƴ му ƪƳ ǊŀŘƛǳǎ ƻŦ ǘƘŜ 5ŀƴŜōǳǊȅ ƘƛƭƭŦƻǊǘΦ tƘƻǘƻΥ ¢ƘŜ ŀǳǘƘƻǊΦ 

о ƘǧǇǎΥκκƻƴƭƛƴŜƭƛōǊŀǊȅΦǿƛƭŜȅΦŎƻƳκŘƻƛκ

ŦǳƭƭκмлΦммммκƳŀǇǎΦмнолм  

п ŘŜ .ƻƴŘΣ aΦ ϧ aƻǊƭŜȅΣ LΦ  ό9Řǎύ нлмлΦ 

{ŜǊŜƴŘƛǇƛǘȅΥ CƻǊǘǳƴŜ ŀƴŘ ǘƘŜ ǇǊŜǇŀǊŜŘ 

ƳƛƴŘΦ /ŀƳōǊƛŘƎŜ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΦ  
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articles in this and previous issues, 

especially those articles that cover 

subjects that may be away from your 

normal areas of interest.  

¢ƘŜ !!wDƴŜǿǎ !ǊŎƘƛǾŜ ΦΦΦ 

Speaking of  past  issues of 

AARGnews, all issues from the first 

in 1990 to the present are available to 

download free of charge from the 

online archive 5. Together with the 

index in the AARGnews Zotero      

library 6,  which allows the contents of 

the issues to be easily searched by 

title, author, and year, the archive 

represents an important resource 

covering the history and practice of 

aerial archaeology, as well as the his-

tory of AARG itself.  

To showcase the content of past is-

sues of AARGnews, in this issue we 

include a new feature, From the 

AARGnews Archive , that summarises 

what was topical in AARGnews 10, 

20, and 30 years ago. In preparing 

this feature, I was surprised by the 

breadth of subjects that are covered. 

The three issues encompass a wealth 

of information, ranging from reports 

about workshops and training schools 

to papers discussing the human visu-

al system and the (as then) emerging 

digital cameras and Photo -CDs.    

Other papers explore the use of pho-

tographic and cartographic archives, 

techniques and future goals related to 

aerial photography, and comments on 

the concept of aerial archaeology .  So 

do take a look at this mine of infor-

mation!  

Lƴ ǘƘƛǎ ƛǎǎǳŜ Χ 

In his piece as AARG Chair, Ġukasz 

Banaszek introduces this yearõs con-

ference that is being held in York. 

This is the first UK -based conference 

since 2006 and offers the opportunity 

to revisit the works of British prede-

cessors in aerial archaeology, as well 

as to showcase UK-based develop-

ments in the field over the last two 

decades.  

Having introduced the Editorial 

Team in the previous issue, a short 

piece in this issue introduces you to 

the six members of the AARG Com-

mittee.  

The passing of Roger Featherstone 

in February is marked by a brief 

appreciation by his friend and col-

league, Cathy Stoertz. As the former 

head of reconnaissance and naviga-

tion at the RCHME Air Photo Unit, 

Roger was involved in many of the 

changes that brought Aerial Survey 

at RCHME into the modern, digital, 

world.  

Two papers from the 2024 conference 

held in Zagreb are included in this 

issue. Cathy Stoertz recounts the 

beginning of AARG and considers 

why the group was important then 

and is still important now. Susan 

Curran summarises the range of 

aerial and terrestrial remote sensing 

investigations undertaken to date at 

The Hill of Tara , one of Irelandõs 

most enigmatic archaeological com-

plexes, and explores the next steps 

in terms of presenting the wealth of 

material to a wider audience.  

Given that we live in troubled times, 

with the war in Ukraine now in its 

second year and renewed conflict in 

the Middle East, it is perhaps not 

surprising that this issue includes 

three articles on the subject of     

conflict archaeology. Firstly, Martin 

Gojda presents the results of a pro-

ject focused on a defence system in 

Bohemia that was built in response 

to a perceived invasion threat by 

French troops of Napoleonõs army in 

the summer of 1813.  

Next, an article by myself and Dave 

Key describes the use of archival 

aerial and ground photographs to 

successfully locate the site of a store 

used in the manufacture of Spitfire 

fighter aircraft during the Second 

World War, and raises the question: 

how many other long -lost ephemeral 

wartime structures remain hidden in 

plain sight in aerial archives?      

Finally, Grzegorz Kiarszys explores 

the subject of spy satellite surveillance 

conducted on 12 Soviet tactical nucle-

ar bases constructed in Eastern Eu-

rope during the late 1960s that em-

phasise the significance of preliminary 

knowledge and the influence of the 

serendipity effect  in photo interpreta-

tion.  

In his regular six -monthly update on 

AARG Working Group activity, Rog 

Palmer reports on the progress of the 

Photo Reading and the Ukraine Work-

ing Groups. The Photo Reading group 

reached its 42 nd meeting in March 

2024, and the end is now in sight for 

completion of the pinning of the 6,600 

km 2 of the Ukraine study area with 

almost three quarters of the squares 

pinned, checked, and incorporated into 

the database.  

Your editor presents a summary of the 

findings of the 2022 AARGnews survey 

and how we are planning to use your 

ideas. The article includes several full -

colour cartoons ñ a first for 

AARGnews! We wrap -up the issue 

with the News and Notices section, 

which contains information that may 

be of interest.  

We thank all our contributors for their 

articles and hope you enjoy reading 

this issue.  

!!wDƴŜǿǎ сф 

AARGnews 69 is scheduled for publi-

cation in October 2024 and we wel-

come contributions to the issue. The 

closing date for submissions is 15 Sep-

tember 2024, but please get your con-

tributions in earlier if you can.  

!ƴŘ Ŭƴŀƭƭȅ Χ 

Please consider completing this short 

reader feedback survey on the content 

of this issue: AARGnews  68 reader 

survey . It is totally anonymous and 

will only take a minute, but your   

replies will be very helpful to us to 

improve future issues of AARGnews. 

Thank you!  

р ƘǧǇǎΥκκŀŀǊƎƻƴƭƛƴŜΦŎƻƳκǿǇκŀŀǊƎ-ƴŜǿǎκ 

с ƘǧǇǎΥκκǿǿǿΦȊƻǘŜǊƻΦƻǊƎκ

ƎǊƻǳǇǎκрлнфмосκŀŀǊƎψƴŜǿǎκƭƛōǊŀǊȅ 

https://forms.gle/9V192nmrU8Gyysx49
https://forms.gle/9V192nmrU8Gyysx49
https://aargonline.com/wp/aarg-news/
https://www.zotero.org/groups/5029136/aarg_news/library
https://www.zotero.org/groups/5029136/aarg_news/library
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/ƘŀƛǊΩǎ tƛŜŎŜ 

 

events in several European countries 

and online. Joint discussions, 

roundtables, and collaborations with 

organisations such as ISAP, EAA, 

EAC, and EARSeL have contributed 

to raising awareness about what our 

community does and how we can add 

to the development of archaeology in 

Europe and beyond. The most recent 

contributions to the EAC Lidar 

Guidelines by many of our members 

demonstrate that we often are the 

community to go to when investigat-

ing all things aerial and remote sens-

ing for archaeology. I believe we need 

to continue nurturing our position 

and stand tall in the wider research, 

education, and professional land-

scape. Thus, I encourage members 

planning to attend this yearõs EAA 

meeting in Rome to join also the EAA 

Archaeological Prospection Commu-

nity meeting on the day before the 

core conference starts. ISAP and 

AARG Committees have jointly 

agreed that it would be beneficial for 

both organisations to be represented 

in this forum and to use it for raising 

awareness about the two groups.  

***  

As an organisation, we have grown in 

the number of members and coun-

tries represented since the conference 

in Bath took place. The form of our 

annual meeting has evolved in re-

sponse to the growing international 

membership as well as to the changes 

in measuring impact across the pro-

fessional and academic landscape. 

Thus, AARG conference returns to 

York in a different shape from the 

two meetings held there in 1990 and 

1998. The event is also a unique op-

portunity for our UK -based members 

and friends, the former representing  

48% of our membership, to join the 

meeting without the need to get their 

new passport with òthe iconic blue 

and gold designó. In fact, international 

travel and events have become quite a 

struggle for UK -based aerial profes-

sionals and academics in the post -

Brexit world, and some British col-

leagues may not fully agree that this is 

the ònew path in the worldó as prom-

ised by the government. Given AARGõs 

international presence, another meet-

ing in the UK will likely not happen 

for another few years, thus British 

colleagues are encouraged to make the 

most of the conference taking place on 

home turf.  

EU -based colleagues will welcome the 

news that their European Health   

Insurance Card is still valid in the 

United Kingdom, and that the new UK 

Electronic Travel Authorisation sys-

tem will not apply to EU citizens until 

the end of the year. This leaves a 

whopping £10 in your pocket that you 

can spend on fish & chips in a chippy 

shop that has not changed its menu 

since the meeting in Bath and its decor 

since before AARG was born. Regard-

less of where you are based, I hope you 

will join us in York en masse.  

The conference in York offers the op-

portunity to revisit the works of Brit-

ish forefathers of aerial archaeology as 

well as to showcase UK -based develop-

ments in the field over the last two 

decades. I also look forward to learning 

about new technical developments and 

how aerial archaeology and remote 

sensing techniques are used to address 

current climate change issues, and to 

understand past climate events and 

their consequences. Recognising that 

the world has recently become a less 

safe place, the conference in York will 

also showcase how aerial techniques 

can contribute to improving under-

standing of past and current conflicts 

as well as support damage monitoring 

and recovery. In addition, on the day 

before the conference, we will deliver 

_ǳƪŀǎȊ .ŀƴŀǎȊŜƪ м
 

м ŀŀǊƎΦŎƘŀƛǊϪƎƳŀƛƭΦŎƻƳ 

ϭ ¢ƘŜ ŀǳǘƘƻǊΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ ŀǊǝŎƭŜ 

ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ /ǊŜŀπ

ǝǾŜ /ƻƳƳƻƴǎ Σ !ǧǊƛōǳǝƻƴ [ƛŎŜƴŎŜ ό// .¸ύΣ 

ǿƘƛŎƘ ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƛƴ ŀƴȅ 

ƳŜŘƛǳƳΣ ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿƻǊƪ ƛǎ 

ǇǊƻǇŜǊƭȅ ŎƛǘŜŘΦ 

Last year we celebrated 40 years of 

AARG and those who joined the     

conference in Zagreb finally had an 

opportunity to showcase their research 

and findings, exchange ideas, build 

networks, and chat over a drink with 

old and new friends after three years 

of events held online. If you missed out 

on the conference or would like to re-

visit any of the 19 presentations rec-

orded during the meeting, head to our 

new YouTube channel. For now, it 

hosts only videos from last yearõs con-

ference but our appetite is big and if 

you enjoy such content and would like 

to see more videos like this uploaded, 

please subscribe to the channel and 

help us grow it.  

***  

This year, AARGõs annual meeting 

returns to the United Kingdom after 

18 years of delivering presentations 

and discussions across Europe. The 

last UK -based meeting took place in 

Bath in 2006 before which only four 

events had been organised outside of 

Great Britain ð in Dublin, Vienna, 

Munich, and Leuven. Indeed, in the 

second half of the groupõs quadrage-

narian life, AARG has built its inter-

national reputation and impact by 

providing expertise and delivering 

mailto:aarg.chair@gmail.com
https://creativecommons.org/licenses/by/4.0/


с  

!!wDƴŜǿǎ суΥ !ǇǊƛƭ нлнп 
 

 aarg !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ 
wŜǎŜŀǊŎƘ DǊƻǳǇ 

workshops on processing, reading, and 

interpreting aerial and satellite image-

ry.  

***  

I am excited to share with you that 

Chris Cox, Darja Grosman, and 

Wlodek Raczkowski have been unani-

mously re -elected as AARG Trustees 

for another three -year term during a 

Special Meeting. Trustees have an im-

portant role in providing strategic di-

rection for the group and ensuring that 

it operates in an appropriate manner. I 

wanted to thank again Chris, Darja, 

and Wlodek for their willingness to 

stay on the Trustee Board for another 

term as well as to thank all the mem-

bers who joined us for the meeting held 

in late March 2024.  

If you joined AARG only recently or are 

a long-standing member who would 

like to remind yourself who Chris, 

Darja and Wlodek are, head straight 

to AARGnews vol. 60, where you can 

find how the Trustees described 

themselves at the start of their first 

term in 2020. While the re -election 

helped us to exit a constitutional 

problem we were in, Darja will be 

stepping down from the Trustee 

Board as soon as possible, and the 

planned AGM during the conference 

in York offers such an opportunity. 

Therefore, if you are willing to con-

tribute to the strategic oversight of 

AARG and would like to join the 

Trustee Board please drop me a line 

at aarg.chair@gmail.com . There are 

a few requirements you would need 

to meet, but at this stage, the Com-

mittee would welcome notes of inter-

est for taking up this important post. 

More details to follow and I am sure we 

will find an ideal candidate.  

***  

Finally, I would like to share news 

about a recent change to how we plan to 

manage AARG Fund. We are replacing 

the Open Call with three funding 

rounds per year. The next round will 

open in mid -May 2024 and will close a 

month later with subsequent funding 

rounds opening in mid -September and 

mid -February. Decisions will be com-

municated to the applicants within 50 

days of the call closure. Please consult 

the Guidelines for Applications before 

submitting your proposal.  

***  

aŜŜǘ ǘƘŜ /ƻƳƳƛǧŜŜ 

Having introduced the new Editorial Team in the previous issue, this short piece 

introduces you to the six members of the AARG Committee.  

ϭ ¢ƘŜ ŀǳǘƘƻǊǎΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ ŀǊǝπ

ŎƭŜ ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ 

/ǊŜŀǝǾŜ /ƻƳƳƻƴǎ Σ !ǧǊƛōǳǝƻƴ [ƛŎŜƴŎŜ 

ό// .¸ύΣ ǿƘƛŎƘ ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳπ

ǝƻƴ ƛƴ ŀƴȅ ƳŜŘƛǳƳΣ ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǊƛƎƛƴŀƭ 

ǿƻǊƪ ƛǎ ǇǊƻǇŜǊƭȅ ŎƛǘŜŘΦ 

_ǳƪŀǎȊ .ŀƴŀǎȊŜƪ 
/ƘŀƛǊ 
While I joined the Committee last 

year, I have been benefiting from 

AARG membership since 2010 when 

the annual conference took place in 

Poznaŗ, the city where I did both my 

Master's and PhD studies in 

archaeology. I am fortunate to work for 

Historic Environment Scotland and in 

the day -to-day job I collect, analyse, 

and interpret various types of remote 

sensing data ð primarily airborne lidar 

as well as UAV and satellite imagery. I 

also do the traditional aerial 

reconnaissance and undertake 

archaeological surveys across Scotland.  

I have been studying various 

prehistoric and medieval landscapes 

and features, though I foreground the 

post-medieval layers that are key to 

understanding the bias in the 

archaeological record and the 

knowledge construction process. I have 

led and participated in research 

projects across Europe, Africa, and 

mailto:aarg.chair@gmail.com
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ϭ ¢ƘŜ ŀǳǘƘƻǊόǎύΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ ŀǊǝŎƭŜ 

ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ /ǊŜŀπ

ǝǾŜ /ƻƳƳƻƴǎ Σ !ǧǊƛōǳǝƻƴ [ƛŎŜƴŎŜΣ ǿƘƛŎƘ 

ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƛƴ ŀƴȅ ƳŜŘƛǳƳΣ 

ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿƻǊƪ ƛǎ ǇǊƻǇŜǊƭȅ ŎƛǘŜŘΦ 

{ŀǊŀ tƻǇƻǾƛŏ  
±ƛŎŜ /ƘŀƛǊ 

When I joined AARG back in 2010, 

little did I know that 14 years later I 

would be filling my third post on the 

committee. A while back I was the 

Honorary Secretary; for the past 3 

years I have chaired AARG, and now 

I hold the position of Vice Chair.  

I'm an archaeologist based in Croatia, 

currently running my private compa-

ny, Arheoprojekt . I also worked for 3 

years as a postdoc at the university, 

as well as a few years in the museum. 

I still can't decide which sector I like 

the most; probably the museum sec-

tor. The focus of my research is the 

drystone landscape of the Adriatic 

coast. I specialize in the interpreta-

tion of lidar, aerial photographs, and 

other RS data, and I also conduct a 

lot of fieldwork. Many of the projects 

I'm contracted for are oriented to-

wards heritage management and 

landscape protection. The project I'm 

happiest doing is aerial reconnais-

sance and drone photography for the 

identification of underwater archaeo-

logical remains in shallow waters.  

If I'm not working, you can find me in 

the mountains or paddleboarding.  

***  

{ǳǎŀƴ /ǳǊǊŀƴ 
IƻƴƻǊŀǊȅ {ŜŎǊŜǘŀǊȅ  

I first joined AARG in 2012 and 

presented my first AARG paper at 

the annual conference later that year 

(in Budapest). I am delighted to be 

serving on the AARG Committee 

now, just over a decade later. I was a 

bit of a latecomer to archaeology, 

having studied translation prior to 

pursuing a career in accounts/finance 

before finally getting the ôcallõ to 

archaeology in 2007. Since then, I 

havenõt looked back (except 

archaeologically!) and undertook a 

BA, Masters, and PhD in University 

College Dublin (Ireland) between 

2007 and 2020. Following several 

years working in geophysics, I am 

delighted to be currently working 

with The Discovery Programme: 

Centre for  Archaeology and 

Innovation Ireland as part of the TII 

ALS Machine Learning project and 

as a ôdocumentation and survey 

archaeologistõ for the Hill of Tara 

Project. 

My main research interests lie in 

archaeological landscapes, and my 

previous research has focused on the 

archaeology of early medieval Ireland, 

including the transition from the Iron 

Age. Aerial archaeology ð primarily 

airborne lidar ð and geophysical 

survey have been key to my research, 

and my current role with the Tara 

Project has given me the opportunity 

to work with a range of remote sensing 

data, including aerial and terrestrial 

datasets which have been gathered 

over several decades of research at the 

Hill of Tara.  

Outside of archaeology, I love sports 

and played hockey for over 30 years; 

Iõm now a keen rugby and hurling fan 

(from the safety of my armchair). 

Travelling, whether in Ireland or 

abroad, is also of great interest, 

especially exploring the archaeology of 

other countries.  

***  

North America providing my expertise 

in archaeological remote sensing and 

spatial data analysis.  

I enjoy playing volleyball, both indoors 

and on the beach, though the latter 

can be ôso much funõ when you live in 

Scotland, as well as hill -walking, wild 

swimming, and cycling.  

***  

wŜōŜŎŎŀ .ŜƴƴŜǧ 
¢ǊŜŀǎǳǊŜǊ 

I am an archaeologist specialising in 

aerial and ground -based landscape 

studies, based just north of Bristol in 
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the UK. Specifically, I am interested in 

the application of airborne remote 

sensing prospection techniques; 

airborne laser scanning (lidar), multi 

and hyper -spectral imaging. I also 

have a keen interest and experience in 

geophysical survey and open -source 

GIS, incorporating the latter into my 

teaching and research.  

I'm a bit of a geek when it comes to 

heritage data, especially geospatial 

data, having worked for a range of 

organisations across the commercial, 

academic, and local government 

sectors. Currently I put this to good 

work running PTS Consultancy , where 

our main aim is to provide excellent 

practical training for heritage 

professionals and support community 

heritage projects to engage with lidar 

and landscapes. 

When not at my desk youõll most likely 

find me outdoors ð running, cycling, or 

swimming ð and Iõm always on the look 

out for my next adventure big or small!  

***  

!ƴŘǊŜŀ 5ŜǾƭŀƘƻǾƛŏ 

²ŜōƳŀǎǘŜǊ 

My introduction to AARG happened 

in 2011 when, as a freelance 

archaeologist, I accepted Darjaõs 

invitation to participate in AATS in 

Kostolac (Serbia). That same year I 

participated in my first annual 

meeting in Poznaŗ (Poland) and have 

been a member ever since. Since then, 

I changed several positions, and Iõm 

c u r r e n t l y  w o r k i n g  i n  t h e 

Archaeological Museum in Splitõs 

Documentation Department. My 

interests lie in digital humanities, 

particularly in their application to 

museum work, with focus on data 

curation and digital archives i.e. 

developing digital repositories and 

archival databases. Iõm also 

interested in the adoption of open 

access policies and practices within 

museums to promote sharing and 

reuse of digital collections and 

research data.  

My journey in website development 

began as a personal hobby, driven by 

a longstanding interest in digital 

technology. Over time, I've had the 

opportunity to build several websites, 

which has allowed me to develop my 

skills in web design and development.  

When Iõm not geeking out, among 

other things, youõll find me 

somewhere near the sea, occasionally 

losing my nerves over my local 

football club, and working on 

expanding my collection of graphic 

novels and comics.  

***  

aŀǊǝƴ CƻǿƭŜǊ 

!!wDƴŜǿǎ [ŜŀŘ 9ŘƛǘƻǊ 

I have been a member of AARG since 

the early 1990s. My main research 

interest over the past 30 years has 

been investigating the application of 

sa te l l i t e  r e mo te  se ns in g  t o 

archaeology. I also have a broader 

interest in archaeology and have been 

a member of the Chartered Institute 

for Archaeologists since 2003.  

Being retired from full -time work, I 

volunteered to become a member of 

the AARGnews Editorial Team as I 

believe that the newsletter has an 

important role to play in the 

development of aerial archaeology. As 

Lead Editor, I have the privilege of 

being an ex officio member of the 

Committee and I hope to be able to 

improve the linkage between the work 

of the committee and the membership 

through the pages of AARGnews. 

Away from archaeology, I am 

recognised as a NASA Citizen Scientist 

through my observational studies of 

transiting exoplanets and nearby 

bright supernovae. I also study fossil 

insects and the ecology of bats and 

hedgehogs around my local village in 

Hampshire.  

When Iõm not doing my research 

ôworkõ, I enjoy cycling and walking in 

the local countryside, photographing 

the landscape and wildlife along the 

way. 

***  



ф  

!!wDƴŜǿǎ суΥ !ǇǊƛƭ нлнп 
 

 aarg !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ 
wŜǎŜŀǊŎƘ DǊƻǳǇ 

wƻƎŜǊ CŜŀǘƘŜǊǎǘƻƴŜ  

мо !ǳƎǳǎǘ мфоу ς о CŜōǊǳŀǊȅ нлнп 

Commission photographers for aerial 

survey was dropped, and Roger was 

able to add photography to his list of 

skills.  

Throughout his time at RCHME  

Roger was a kind and supportive  

colleague, who was generous with his 

knowledge and his good humour. He 

was involved in many of the changes 

that brought Aerial Survey at RCHME 

into the modern, digital world, and his 

positive outlook and practical approach 

to life often helped the team to make 

the best of the many challenges we 

faced over the years.  

Roger retired from RCHME in 1998, 

but kept up his links with the aerial 

archaeological world by attending 

many AARG meetings, most recently 

in Pula in 2017. He especially enjoyed 

the European gatherings, with their 

opportunities to explore new places, 

meet new people and form many long -

lasting friendships. Iõm sure everyone 

who knew Roger will smile as they 

remember him. He was a lovely person 

whose warmth and enjoyment of life 

touched all of his friends, colleagues 

and family.  

/ŀǘƘȅ {ǘƻŜǊǘȊ м 

м ŎŀǘƘȅΦǎǘƻŜǊǘȊϪƎƳŀƛƭΦŎƻƳ 

ϭ ¢ƘŜ ŀǳǘƘƻǊΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ ŀǊǝŎƭŜ 

ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ /ǊŜŀπ

ǝǾŜ /ƻƳƳƻƴǎ Σ !ǧǊƛōǳǝƻƴ [ƛŎŜƴŎŜ ό// .¸ύΣ 

ǿƘƛŎƘ ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƛƴ ŀƴȅ 

ƳŜŘƛǳƳΣ ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿƻǊƪ ƛǎ 

ǇǊƻǇŜǊƭȅ ŎƛǘŜŘΦ 

Roger Featherstone joined the world of 

aerial archaeology in 1984, when he 

took over the reconnaissance and navi-

gation role in the Royal Commission 

on Historical Monuments of Englandõs 

Air Photo Unit prior to John Hamp-

tonõs retirement the following year. 

Roger transferred to RCHME from the 

Directorate of Overseas Surveys, 

where he had carried out terrestrial 

survey, photogrammetry and cartog-

raphy and had worked, from time to 

time, in far -flung parts of the former 

British Empire, such as the Solomon 

Islands and Somalia.  

The Directorate of Overseas Surveys 

had provided Roger with an excellent 

survey background, but none of the 

archaeological experience that would 

have been ideal for the APU. To fill the 

gap he enrolled as a part -time mature 

student in the diploma course at    

Londonõs Institute of Archaeology. He 

quickly developed a good eye for     

archaeological features, and proved to 

have a terrific memory for aerial    

evidence ð where heõd seen it and 

when, whether it had changed and 

where there were gaps that might be 

filled in. When the APU relocated from 

London to Swindon and York in 1989, 

the requirement to use official       

As the head of reconnaissance and navigation at the Royal Commission on      

Historical Monuments of Englandõs Air Photo Unit, Roger Featherstone was   

involved in many of the changes that brought Aerial Survey at RCHME into the 

modern, digital, world. Here, his friend and colleague Cathy Stoertz provides a 

brief appreciation of his work.  

wƻƎŜǊ CŜŀǘƘŜǊǎǘƻƴŜ ƛƴ нлмнΦ tƘƻǘƻΥ /ƻƭƛƴ 

IƛƭƭΦ 

wƻƎŜǊ ŀƴŘ Ƙƛǎ ǿƛŦŜΣ tŀǘ όŦŀǊ ƭŜƊύΣ ŀƳƛŘ ŦǊƛŜƴŘǎ ŀƴŘ ŎƻƭƭŜŀƎǳŜǎ ŀǘ Ƙƛǎ ǊŜǝǊŜƳŜƴǘ ƛƴ мффуΦ  

tƘƻǘƻΥ tŜǘŜ IƻǊƴŜΦ 

mailto:cathy.stoertz@gmail.com
https://creativecommons.org/licenses/by/4.0/
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ϝϝϝ CƛǊǎǘ /ŀƭƭ ŦƻǊ tŀǇŜǊǎ ϝϝϝ 

LƴǘŜǊƴŀǝƻƴŀƭ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ /ƻƴŦŜǊŜƴŎŜ 

¸ƻǊƪΣ ¦ƴƛǘŜŘ YƛƴƎŘƻƳΣ мн-мп {ŜǇǘŜƳōŜǊ нлнп 
Organised by the Aerial Archaeology Research Group (AARG) and 

IƛǎǘƻǊƛŎ 9ƴƎƭŀƴŘ ǿƛǘƘ ǘƘŜ ǎǳǇǇƻǊǘ ŦǊƻƳ ¸ƻǊƪ !ǊŎƘŀŜƻƭƻƎȅ 

 
The AARG Committee and Historic England are pleased to invite the submission of papers for the 2024 

International Aerial Archaeology Conference to be held on 12 th  and 13 th  September 2024 at the 

De Grey Court, St  John University, York  with a field trip on 14 th  September 2024. Before the confer-

ence, on 11th  September 2024, we will hold workshops on reading, interpreting, and processing aerial 

and spaceborne imagery.  

We invite proposals for oral presentations (20  mins) and posters (A1  portrait) aligning with the follow-

ing themes:  

Aerial Archaeology in the UK over the last 18 years. The theme will feature papers on aerial ar-

chaeology in the UK and will showcase a critical, retrospective view of aerial archaeology since the 

last UK -based AARG meeting took place in Bath in 2006. Papers may include lessons learned, key 

issues, future threats, and opportunities as well as examples of community projects building on 

aerial or remote sensing datasets and techniques.  

Aerial approach to conflict archaeology, damage monitoring, and recovery. The increase in 

fighting and wars across the globe has been affecting even more communities and heritage. This 

theme will encompass how aerial techniques are being used to monitor and study archaeological 

sites and landscapes in conflict zones, to understand past conflicts, and to provide means for safe-

guarding heritage and help with recovery.  

Climate change. This theme  will showcase the role of remote sensing, aerial survey, and mapping in 

addressing strategic threats and heritage management issues arising from climate change, e.g. 

coastal erosion, changing agricultural regimes, and rewilding. In addition, the theme will include 

papers discussing past climate and weather events and their impact on the environment and pop-

ulat ions across the wor ld.  

Technical developments. New methods, data sources, algorithms, and approaches constantly em-

power aerial survey. This theme may include papers on large -scale analysis, automated feature 

detection, data visualisation techniques, the use of novel sensors, and prospection methods.  

Open Call. We invite proposals for the presentations which can cover a wide range of archaeological 

questions and different research approaches demonstrating strong aerial components. Papers   

accepted for this open call will be grouped by theme.  

 

Proposals, including title and abstract, should be sent using the form on the AARG website . 

The closing date for all proposals is Monday, 27 th  May 2024.  

 

Further details to follow on the AARG website , but please note that over the last few years, the availa-

ble slots for presentations have filled up quickly so submit your proposals early as there may not be a 

second call for papers!  

https://aargonline.com/wp/
https://historicengland.org.uk/
https://yorkarchaeology.co.uk/
https://www.google.co.uk/maps/place/De+Grey+Court,+York+St+John+University/@53.9653079,-1.0828459,20.1z/data=!4m6!3m5!1s0x487931a6b51cbaaf:0x1adbf06ca8fa232!8m2!3d53.9651625!4d-1.082593!16s%2Fg%2F11g6hwrs8p?hl=en&entry=ttu
https://aargonline.com/wp/events/aarg2024-york/
https://aargonline.com/wp/events/aarg2024-york/
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hƴŎŜ ¦Ǉƻƴ ŀ ¢ƛƳŜΧ пл ȅŜŀǊǎ ŀƎƻ 
 

aforementioned 1970s photographic 

upsurge. These meetings possibly 

represented an official realisation 

that, although flying and taking pho-

tos was lots of fun in itself, the photos 

were beginning to pile up in an em-

barrassing manner, and it might be a 

good idea to put them to some useé! 

The discussion group of 1982 had 

noted that an increasing number of 

individuals, often independently and 

in relative isolation, are at present 

attempting to devise procedures which 

will allow them to effectively inter-

pret, map and classify the vast exist-

ing backlog of such information . The 

1982 meeting suggested the establish-

ment of an informal air -photographic 

research or study group whose mem-

bers would have the opportunity to 

meet once or twice a year to discuss and 

compare current work and common 

problems. 

And so, Once Upon a Time (as all good 

stories begin) in 1983, in the sixth year 

of my career with the Air Photo Unit of 

the Royal Commission on the Histori-

cal Monuments of England (RCHME), 

I received a magical invitation that 

changed my life (Figure 2 overleaf).  

LƴŘƛǾƛŘǳŀƭǎΣ ƻƊŜƴ ǿƻǊƪƛƴƎ            

ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŀƴŘ ƛƴ ǊŜƭŀǝǾŜ     

ƛǎƻƭŀǝƻƴΧ 

The most significant aspect of that 

invitation, the reason it was so        

important to me and everybody else 

who accepted it, was that it marked 

the first time the people who were  

/ŀǘƘȅ {ǘƻŜǊǘȊ м 

м ŎŀǘƘȅΦǎǘƻŜǊǘȊϪƎƳŀƛƭΦŎƻƳ    

 

ϭ ¢ƘŜ ŀǳǘƘƻǊΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ ŀǊǝŎƭŜ 

ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ /ǊŜŀπ

ǝǾŜ /ƻƳƳƻƴǎ Σ !ǧǊƛōǳǝƻƴ [ƛŎŜƴŎŜ ό// .¸ύΣ 

ǿƘƛŎƘ ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƛƴ ŀƴȅ 

ƳŜŘƛǳƳΣ ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿƻǊƪ ƛǎ 

ǇǊƻǇŜǊƭȅ ŎƛǘŜŘΦ 

LƴǘǊƻŘǳŎǝƻƴ 

The organisers of AARG 2023 celebrat-

ed AARGõs 40th  birthday by dedicating 

the opening session to Past, Present, 

Future? . As one of the founder mem-

bers, with the additional dubious dis-

tinction of being the only person who 

has attended every single meeting, I 

wasnõt terribly surprised to be invited 

to represent The Pasté My contribu-

tion to Septemberõs meeting,           

summarised here with a few further 

thoughts, represents my personal 

memories of the world of 1983, when 

AARG was born, and goes some way 

towards explaining why I think AARG 

was, and still is, so important.  

In Rogõs talk about The Past for AARG 

2023 (and also in AARGnews 67, pp 15-

20), he mentioned the upsurge of    

archaeological aerial photography in 

England in the 1970s, and also        

referred to the pre -AARG meetings of 

1981 and 1982. These were, in my 

view, fairly exclusive seminars for  

invited professionals (archaeological 

administrators, county archaeologists, 

senior academics and researchersñ

Figure 1) who met in Cambridge to 

discuss some of the problems associated 

with post -reconnaissance use of air  

photos, at least partly inspired by the 

Based on her talk to the 2023 AARG meeting in Zagreb, Cathy Stoertz recounts 

the beginning of AARG and considers why the group was important then, and is 

still important now.  

CƛƎǳǊŜ мΦ  ¢ƘŜ ǇŀǊǝŎƛǇŀƴǘǎ ƛƴǾƛǘŜŘ ǘƻ ǘƘŜ ǇǊŜ-!!wD ƳŜŜǝƴƎǎ ƻŦ мфум ŀƴŘ мфунΦ ¢ƘƻǎŜ ǿƘƻǎŜ 

ƴŀƳŜǎ ŀǊŜ ƳŀǊƪŜŘ ƛƴ ōǊƻǿƴ ŀǊŜ ǎŜƴƛƻǊ ƘŜǊƛǘŀƎŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎΦ ¢ƘŜ ƎǊƻǳǇ ƛƴ мфум ǿŀǎ ŎƻƳπ

ǇǊƛǎŜŘ ŀƭƳƻǎǘ ŜƴǝǊŜƭȅ ƻŦ ǎŜƴƛƻǊ ǇǊƻŦŜǎǎƛƻƴŀƭǎΤ ƛƴ мфун ǘƘŜǊŜ ǿŜǊŜ ŦŜǿŜǊ ǎŜƴƛƻǊ ŬƎǳǊŜǎΣ ŀƴŘ 

tƘ5 ǎǘǳŘŜƴǘǎ ŀƴŘ ǊŜǎŜŀǊŎƘŜǊǎ ƳŀŘŜ ǳǇ ŀōƻǳǘ ƘŀƭŦ ƻŦ ǘƘŜ ƎǊƻǳǇΦ ¢ƘŜ ǎŜŎƻƴŘ ƳŜŜǝƴƎ ŀƭǎƻ 

ƛƴŎƭǳŘŜŘ ǿƻƳŜƴΣ ǿƘƻǎŜ ŎƻƳǇƭŜǘŜ ŀōǎŜƴŎŜ ŦǊƻƳ ǘƘŜ ŬǊǎǘ ƎǊƻǳǇ ƛǎ ƴƻǝŎŜŀōƭŜ ǘƻŘŀȅΣ ōǳǘ  

ǿŀǎƴΩǘ ŀǘ ŀƭƭ ǳƴǳǎǳŀƭ ŀǘ ǘƘŜ ǝƳŜΦ  

mailto:cathy.stoertz@gmail.com
https://creativecommons.org/licenses/by/4.0/
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actually using the photos had been 

expressly invited to share with each 

other, face to face, their approaches to 

the questions and problems of turning 

piles of photos into meaningful archae-

ological evidence. In Britain, in 1983, 

it was still a fairly revolutionary idea 

to get the users and the workers     

together, alongside the managers, pro-

fessors and policy makers, to discuss 

and compare current work and       

common problems.  

That first magical invitation went out 

to anybody who was working with air 

photos. Rowan Whimster, the organis-

er, worked at the Cambridge Universi-

ty Collection of Aerial Photography 

(CUCAP) and knew several research-

ers who visited that archive and might 

be interested in such a group, but he 

made a point of reaching out to anyone 

with a potential interest, because it 

was felt that membership should be as 

wide and open as possible (Figure 3).  

Forty years on, itõs difficult to under-

stand how isolated some of our col-

leagues could be. I was lucky enough 

to work for the RCHME, a national 

heritage body, whose Air Photo Unit 

comprised a team of six people. In 

most county archaeology units and 

university departments there were one 

or two people working on their own, 

often with other professional duties as 

well. Their work on aerial photos was 

sometimes regarded by their managers 

and colleagues as a weird fringe inter-

est. Suddenly, in September 1983 in a 

meeting room in Cambridge, there 

were 35 people from all over Britain 

and all aspects of archaeological prac-

tice: workers and managers, students 

and professors, all sharing a common 

interest in using aerial photographs 

for archaeology (Figure 4).  

Inevitably, there were discussions of 

photographic practice: the best       

aircraft, cameras and films; tips for 

photography, planning reconnaissance 

and recording the results. But the 

main objective of the research group 

itself, from that first meeting, was to 

look at aerial photos, learn how to un-

derstand what we were seeing and 

CƛƎǳǊŜ нΦ  ¢ƘŜ ƛƴǾƛǘŀǝƻƴ ς tŀǊǘ мΦ 

CƛƎǳǊŜ оΦ  ¢ƘŜ ƛƴǾƛǘŀǝƻƴ ς tŀǊǘ нΦ  

CƛƎǳǊŜ пΦ  tŀǊǝŎƛǇŀƴǘǎ ŀǘ ǘƘŜ ŬǊǎǘ !!wD ƳŜŜǝƴƎΣ мфуоΦ CŜǿŜǊ ǎŜƴƛƻǊ ƳŀƴŀƎŜǊǎΣ ƳƻǊŜ 

άǿƻǊƪŜǊǎέ ς ŀƴŘ ƳƻǊŜ ǿƻƳŜƴΦ 
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think about how best to use air photos 

for archaeology.  

The invitation stated that the aim of 

the proposed research group was to 

help the many users of air photos to 

devise procedures which will allow 

them to effectively interpret, map and 

classify the vast existing backlog of 

such information . Thus, at the first 

few meetings, we spent most of the 

time showing each other photographs. 

We had a chance to talk about our own 

areas of study, and to see what others 

were doing. AARG provided the oppor-

tunity to see images from all over the 

country, from upland and lowland 

landscapes, from all historic and pre-

historic periods, both familiar and un-

familiar sites and types. By doing this, 

we could develop a better understand-

ing of how to interpret the evidence 

locked up in that vast backlog.  

It is strange to remember just how 

hard it could be, forty years ago, to 

find out what others were working on 

and what was being discovered beyond 

oneõs own place of work. Academic 

journals were published annually and 

carried papers on work that was often 

at least a couple years old. Information 

about ongoing research could be 

gained at conferences, but one could 

only attend a few in a year. In those 

days before the internet, AARG provid-

ed an invaluable platform for sharing 

knowledge, learning about what the 

many other scattered air photo users 

were doing, testing ideas and putting 

oneõs own work into a wider context.  

¢ƻ ŜũŜŎǝǾŜƭȅ ƛƴǘŜǊǇǊŜǘΧ 

An important aim of the proposed  

research group was to promote the use 

of the vast, and ever growing, collec-

tions of air photos, through effective 

interpretation. In those early days, our 

understanding of types of evidence 

(cropmarks, earthworks, structures) 

and types of features and sites was 

still developing. We spent many ses-

sions looking at as many images as we 

could, teaching ourselves how to     

understand what created the marks 

that we saw. We learned about soils 

and geology, as well as agri-

cultural practices and crops 

(not just cereals, but sugar 

beet, potatoes, oilseed rape, 

flax) and studied the way 

archaeological evidence 

appeared (or didnõt) under 

different conditions.  

Those early meetings of 

AARG also coincided with 

an expansion of the archae-

ologistsõ sphere of interest. 

Remains of formal gardens, 

industrial sites of all kinds, 

features associated with 

coastal exploitation, and 

military sites from prehis-

tory to the Cold War were 

certainly not included in 

the Ordnance Survey hand-

book, Field Archaeology in 

Great Britain  (Figure 5), 

with which I was issued 

when I began my career! 

Nevertheless, many field 

archaeologists were begin-

ning to include these sites 

in their surveys, and photo 

interpreters soon did the 

same. 

¢ƻ ƳŀǇ ŀƴŘ ŎƭŀǎǎƛŦȅΧ 

From the very first meeting, we 

talked about the importance of 

mapping as the best way to make 

our interpretations accessible to 

other researchers, and to bring 

together information from many 

different photos into one composite 

depiction of the evidence. There 

were many, many discussions of 

mapping standards and scales ð 

what to depict, in how much detail, 

how to differentiate between types 

of evidence, etc, etc. The argu-

ments went round in circles several 

times, and never really settled on a 

single set of rules for interpreta-

tion, depiction and mapping that 

suited all users and all purposes. 

The most practical approach 

seemed to be to let the scale and 

level of detail be determined by the 

purpose of the map, in which case 

it is essential to understand, at the 

outset, how a map is going to be used.  

¢ƘŜ Ǿŀǎǘ ŜȄƛǎǝƴƎ ōŀŎƪƭƻƎ ƻŦ         

ƛƴŦƻǊƳŀǝƻƴ 

One of the greatest challenges for aeri-

al archaeologists has always been how 

to deal with individual scraps of     

information on thousands and thou-

sands of photos, and how to make the 

information produced by one research-

er available to others. When AARG 

was born, there were many collections 

of photos in Britain: official archives at 

CUCAP, RCHME and county council 

offices, private collections kept by the 

many independent flyers etc, etc. Be-

fore too long, we also had the possibil-

ity of collaborating with archaeologists 

beyond Britain and sharing photos 

across boundaries. In todayõs digital 

environment, the old analogue world 

seems impossibly remote, and rather 

CƛƎǳǊŜ рΦ  CƛǊǎǘ ǇǳōƭƛǎƘŜŘ ƛƴ мфнм ŀǎ ŀ ōŜƎƛƴƴŜǊǎΩ ƎǳƛŘŜΣ 

ǘƘŜ CƛƊƘ 9Řƛǝƻƴ ƻŦ CƛŜƭŘ !ǊŎƘŀŜƻƭƻƎȅ ƛƴ DǊŜŀǘ .Ǌƛǘŀƛƴ 

όмфтоύ ƛƴŎƭǳŘŜŘ ǳǇŘŀǘŜŘ ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ƛƴŦƻǊƳŀǝƻƴΣ ōǳǘ 

ǎǝƭƭ ŦƻŎǳǎŜŘ ƘŜŀǾƛƭȅ ƻƴ ǇǊŜƘƛǎǘƻǊƛŎΣ wƻƳŀƴΣ ŀƴŘ aŜŘƛŜǾŀƭ 

ŜŀǊǘƘǿƻǊƪǎΦ  
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quaint ð and the explosion of imagery, 

the access to information and the ease 

and speed of communication is both 

exhilarating and mind -boggling.  

Today, databases of features and sites 

are digitally available online and    

easily accessible to all. In 1983, each 

local archive was supported by its own 

database and each database was 

slightly different. Most comprised site -

based card indexes and annotated 

1:10,000 scale maps, and each had a 

slightly different way of describing and 

recording features and sites.  

Most of the databases were still on 

card indexes, each with a slightly   

different way of presenting, recording 

and describing features and sites. 

AARG members spent a lot of time 

discussing how best to describe, in a 

meaningful but not too restrictive way, 

features about which nothing was 

known except their outline, and which 

were unlikely ever to be examined by 

excavation (Figures 6 and 7). We had 

the same kind of arguments as we had 

around mapping scales and standards, 

with similar levels of agreement (or 

not) about òstandardisationó around a 

single descriptive vocabulary.  

¢ƘŜ ŎƭƻǎŜǎǘ ǇƻǎǎƛōƭŜ ŎƻƻǇŜǊŀǝƻƴ 

ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴΧ 

In 1982 a group of senior heritage pro-

fessionals concluded that the solution 

to some of the problems associated with 

the post-reconnaissance use of air pho-

tographs  was cooperation and commu-

nication between the people who were 

doing the work. Iõm tempted to observe 

that it didnõt really need a group of 

senior professionals to figure that out 

ð but Iõm glad they did! From its first 

meeting in 1983, the most important 

aspect of AARG has always been the 

way it has brought people together, 

first from all over Britain, then all over 

Europe and beyond, year after year. It 

has inspired and enabled countless 

people engaged in this weird fringe 

interest to meet, exchange infor-

mation, experience and ideas, develop 

techniques and methodologies, and 

become friends. We have welcomed 

new members, whether for a few  

meetings or a lifetime, and we are 

well into our second generation at 

least, as members who joined as stu-

dents are now coming up to retire-

ment and handing over to students 

of their own. Within the internation-

al fellowship of AARG many, many      

archaeologists, including myself, have 

grown in experience and confidence, 

and have helped the discipline of Aerial 

Archaeology to grow far beyond the  

imaginings of that 1983 meeting.  

 
CƛƎǳǊŜ сΦ 9ȄŀƳǇƭŜǎ ƻŦ ŎƭŀǎǎƛŬŎŀǝƻƴ ƻŦ ŦŜŀǘǳǊŜǎ ōȅ ƳƻǊǇƘƻƭƻƎƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎΦ CǊƻƳΥ 

{ǘƻŜǊǘȊΣ /ΦΣ мффтΦ !ƴŎƛŜƴǘ [ŀƴŘǎŎŀǇŜǎ ƻŦ ǘƘŜ ¸ƻǊƪǎƘƛǊŜ ²ƻƭŘǎΣ w/Ia9Σ {ǿƛƴŘƻƴΦ  

CƛƎǳǊŜ т ς ! ŎƻƳǇƭŜȄ ƻŦ ǎƳŀƭƭ ŜƴŎƭƻǎǳǊŜǎ ŀƴŘ ǘǊŀŎƪǿŀȅǎ ƻƴ ǘƘŜ ¸ƻǊƪǎƘƛǊŜ ²ƻƭŘǎΣ ŘŜǊƛǾŜŘ 

ŦǊƻƳ ŜǾƛŘŜƴŎŜ ƻƴ Ƴŀƴȅ ǇƘƻǘƻǎΦ tŀǊǘ ƻŦ ŀ ƭŀǊƎŜ ŀǊŜŀ ƳŀǇǇƛƴƎ ǇǊƻƧŜŎǘ ƻǊƛƎƛƴŀƭƭȅ ǇǳōƭƛǎƘŜŘ ŀǎ 

ŦƻǳǊ ƭŀǊƎŜ ƳŀǇǎ ŀƴŘ ŀ ǾƻƭǳƳŜ ƻŦ ǘŜȄǘ ό{ǘƻŜǊǘȊΣ /ΦΣ мффтΦ !ƴŎƛŜƴǘ [ŀƴŘǎŎŀǇŜǎ ƻŦ ǘƘŜ ¸ƻǊƪǎƘƛǊŜ 

²ƻƭŘǎΣ w/Ia9Σ {ǿƛƴŘƻƴύΦ bƻǿ ŀǾŀƛƭŀōƭŜ ǘƻ ǾƛŜǿ ƻƴƭƛƴŜ ŀǘ ƘǧǇǎΥκκƘƛǎǘƻǊƛŎŜƴƎƭŀƴŘΦƻǊƎΦǳƪκ

ǊŜǎŜŀǊŎƘκǊŜǎǳƭǘǎκŀŜǊƛŀƭ-ŀǊŎƘŀŜƻƭƻƎȅ-ƳŀǇǇƛƴƎ-ŜȄǇƭƻǊŜǊκΦ 

https://historicengland.org.uk/research/results/aerial-archaeology-mapping-explorer/
https://historicengland.org.uk/research/results/aerial-archaeology-mapping-explorer/
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¢ƘŜ Iƛƭƭ ƻŦ ¢ŀǊŀΥ ƳŀǇǇƛƴƎ ŀƴ ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ 

ŎƻƳǇƭŜȄ ŦǊƻƳ ŀōƻǾŜ ŀƴŘ ōŜƭƻǿ  

and its environs which 

have reshaped our 

knowledge and under-

standing of this interna-

t ional ly  important    

archaeological complex. 

The Discovery Pro-

grammeõs interdiscipli-

nary approach to inves-

tigating Tara has also 

made a unique and last-

ing impact upon the 

practice of archaeologi-

cal research in Ireland, 

making use of historical 

sources, field records, 

and in particular, the 

use of new (at the time) 

and non -destructive 

technologies in survey 

and analysis of this 

landscape. Since 1992, 

these techniques have 

included GNSS topo-

graphic survey, airborne 

oblique and RPAS aided 

aerial photography,  

aerial and terrestrial 

photogrammetry, terres-

trial laser scanning, 

airborne lidar, and geophysical   

survey, in conjunction with docu-

mentary sources and excavation.  

Focusing on the area within the 

bounds of the State -owned lands 

(Figure 1), the current iteration of 

The Discovery Programmeõs activity 

at Tara is aimed at collating, cata-

loguing, and creating datasets 

which will provide the most up -to-

date inventory of the hillõs archaeo-

{ǳǎŀƴ /ǳǊǊŀƴ м 

м 
ǎǳǎŀƴŎǳǊǊŀƴϪŘƛǎŎƻǾŜǊȅǇǊƻƎǊŀƳƳŜΦƛŜ  

 

LƴǘǊƻŘǳŎǝƻƴ 

The Hill of Tara, Co. Meath, is one of 

Irelandõs most enigmatic archaeological 

complexes, featuring a range of archae-

ological monuments and other  evidence 

from the Neolithic to the medieval peri-

od. Currently on the UNESCO World 

Heritage Sites Tentative List as one of 

ôThe Royal Sites of Irelandõ, the site is 

still a hugely popular destination for 

the local community and tourists alike. 

As a complex funerary and ceremonial 

landscape with evidence for multiple 

phases of activity, a range of impressive 

upstanding monuments, and an im-

portant place in Irish mythology,     

history, and literature, Tara is un-

doubtedly of local, national, and inter-

national significance.  

Attempts have been made to map the 

archaeological remains at the Hill of 

Tara for more than 1,000 years (Corns 

et al . 2008, 34) and since its inception 

in 1991, The Discovery Programme  has 

ñ together with various research part-

ners, in particular the National Univer-

sity of Galway (NUIG) ñ conducted 

significant surveys at the Hill of Tara 

The Hill of Tara is one of Irelandõs most enigmatic archaeological complexes. 

Based on her presentation to the 2023 AARG Conference in Zagreb, the author 

summarises the range of aerial and terrestrial remote sensing investigations   

undertaken to date, and explores the next steps in terms of presenting the wealth 

of material to a wider audience  

CƛƎǳǊŜ мΦ 5ƛǎǘǊƛōǳǝƻƴ ƻŦ wŜŎƻǊŘŜŘ aƻƴǳƳŜƴǘǎΦ ¢ƘŜ ōƻǳƴŘŀǊȅ 

ƻŦ ǘƘŜ {ǘŀǘŜ-ƻǿƴŜŘ ƭŀƴŘǎ ƛǎ ǎƘƻǿƴ ƛƴ ǊŜŘΦ όŀƊŜǊ 

ǿǿǿΦŀǊŎƘŀŜƻƭƻƎȅΦƛŜΤ .ƛƴƎ ƳŀǇǎΤ hǇŜƴ{ǘǊŜŜǘaŀǇύΦ  

ϭ ¢ƘŜ ŀǳǘƘƻǊΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ 

ŀǊǝŎƭŜ ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ 

ƻŦ ǘƘŜ /ǊŜŀǝǾŜ /ƻƳπ

ƳƻƴǎΣ !ǧǊƛōǳǝƻƴΣ bƻƴ-ŎƻƳƳŜǊŎƛŀƭΣ bƻ 

ŘŜǊƛǾŀǝǾŜǎ [ƛŎŜƴŎŜ ό//-.-̧b/-b5ύΣ ǿƘƛŎƘ 

ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƛƴ ǳƴŀŘŀǇǘŜŘ 

ŦƻǊƳ ƻƴƭȅ ŀƴŘ ŦƻǊ ƴƻƴ-ŎƻƳƳŜǊŎƛŀƭ ǇǳǊǇƻǎπ

ŜǎΣШǎƻ ƭƻƴƎ ŀǎ ŀǧǊƛōǳǝƻƴ ƛǎ ƎƛǾŜƴ ǘƻ ǘƘŜ 
ŎǊŜŀǘƻǊǎ. 

logical remains. Additionally, by mak-

ing them freely accessible, others can 

use them within their own research to 

further develop our understanding of 

this significant Irish archaeological 

complex. Moreover, this project seeks 

to establish a research approach 

which can be used as a template 

across future projects at large -scale, 

multi -phase sites. 

This paper presents the range of    

mailto:susancurran@discoveryprogramme.ie
https://www.archaeology.ie/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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aerial and terrestrial remote sensing 

investigations undertaken at Tara to 

date, and explores our next steps, par-

ticularly in terms of presenting the 

wealth of material to a wider audience.  

! ōǊƛŜŦ ƛƴǘǊƻŘǳŎǝƻƴ ǘƻ ǘƘŜ            

ŀǊŎƘŀŜƻƭƻƎȅ ƻŦ ǘƘŜ Iƛƭƭ ƻŦ ¢ŀǊŀ 

There are currently 67 recorded ar-

chaeological monuments within the 

limits of the State -owned lands in the 

care of the Office of Public Works 

(OPW) at the Hill of Tara (Figure 1), 

with a further 191 recorded monu-

ments lying within a 3km radius. The 

upstanding monuments are largely 

earthen in nature and predominantly 

comprise mounds and enclosures of 

various morphologies and sizes 

(defined by banks and/or ditches).  

While a single fragment of a large flake 

of grey chert may be indicative of a 

link to the Mesolithic (Warren & Kador 

2013, 15), the oldest recorded (visible) 

monument on the hill is a passage 

tomb, known as ôThe Mound of the 

Hostagesõ. Excavated by Se§n P. Ď 

Ríordáin and Ruaidhrí de Valera in the 

1950s and published by Muiris OõSulli-

van following a programme of post -

excavation analysis in 2005, radiocar-

bon dates place the construction and 

initial phase of use of the passage tomb 

at 3350-2900 BC (OõSullivan 2005, 5). 

However, activity at the tomb contin-

ued right up to the 19 th /20th  century 

with particularly significant activity 

during the early Bronze Age when the 

mound underwent further phases of re -

use with cremations inserted into both 

the mound and the tomb itself 

(OõSullivan 2005, 3; OõSullivan 2006). 

A range of barrows (bowl -, ditch -, ring -, 

and mound -barrows) as well as various 

types of enclosure and earthwork make 

up the remaining visible remnants of 

this significant landscape, demonstrat-

ing a varied and continued use over 

several thousand years (Figure 2). On 

the site of a medieval church, the most 

recent addition to the landscape is a 

19th  century church which was        

constructed in 1823 and now serves as 

an interpretative centre operated by 

the OPW.  

aŀǇǇƛƴƎ ǘƘŜ ŀǊŎƘŀŜƻƭƻƎȅ ƻŦ ǘƘŜ 

Iƛƭƭ ƻŦ ¢ŀǊŀ 

Ever since a site visit by a medieval 

author who effectively undertook the 

first survey of the Hill of Tara, de-

scribing in detail the monuments 

they could see (e.g. Bhreathnach 

1995a, 69; Bhreathnach 1995b, 27), 

there have been many attempts to 

document and map the monumental 

remains at Tara. In 1839, George 

Petrie undertook the first archaeo-

logical survey, making use of the 

ongoing Ordnance Survey work at 

the time in conjunction with earlier 

written sources, including the work 

by John OõDonovan. More important-

ly, however, he subsequently visited 

the hill with representatives from 

the Ordnance Survey team to exam-

ine the landscape using the newly 

prepared map to ensure that nothing 

had been omitted (Petrie 1839, 26; New-

man 1993, 70). In addition to producing 

detailed descriptions and measure-

ments of the extant monuments, they 

also identified a number of previously 

unknown features, and so followed   

almost two centuries of efforts to cata-

logue and map the Hill of Tara. Murphy 

& Westropp (1894) revisited Petrieõs 

work in the late 19 th  century, also    

undertaking field inspection (Newman 

1997, 5). Some 25 years later, R.A.S. 

Macalister (1919) also revisited Petrieõs 

work and produced his updated version 

of the map. These early attempts were 

largely concerned with understanding 

the monumental remains within the 

framework of the early literary and doc-

umentary sources; it was only when we 

took the survey to the air, that the pic-

ture began to change.  

!ŜǊƛŀƭ {ǳǊǾŜȅ 

The first aerial forays changed our   

CƛƎǳǊŜ нΦ aƻƴǳƳŜƴǘǎ ƻƴ ǘƘŜ ǎƻǳǘƘŜǊƴ ƘŀƭŦ ƻŦ ǘƘŜ Iƛƭƭ ƻŦ ¢ŀǊŀ όŦŀŎƛƴƎ ǎƻǳǘƘύΦ tƘƻǘƻΥ {Φ /ǳǊǊŀƴΦ 

wŜŦŜǊŜƴŎŜ bŀƳŜ ό9ƴƎƭƛǎƘύ bŀƳŜ όLǊƛǎƘύ aƻƴǳƳŜƴǘ /ƭŀǎǎƛŬŎŀǝƻƴ 

ŀ [ŀƻƎƘŀƛǊŜΩǎ wŀǘƘ włƛǘƘ [ƽŜƎŀƛǊŜ IƛƭƭŦƻǊǘ 

ō wŀǘƘ ƻŦ ǘƘŜ YƛƴƎǎ włƛǘƘ ƴŀ wƝƎ /ŜǊŜƳƻƴƛŀƭ 9ƴŎƭƻǎǳǊŜ 

Ŏ /ƻǊƳŀŎΩǎ IƻǳǎŜ ¢ŜŎƘ /ƻǊƳŀƛŎ wƛƴƎŦƻǊǘ - wŀǘƘ 

Ř όwƻȅŀƭύ {Ŝŀǘ !ƴ CƻǊǊŀŘ .ŀǊǊƻǿ 

Ŝ 
aƻǳƴŘ ƻŦ ǘƘŜ 
IƻǎǘŀƎŜǎ 

5ǳƳŀ ƴŀ ƴDƛŀƭƭ 
aŜƎŀƭƛǘƘƛŎ ¢ƻƳō - tŀǎǎŀƎŜ 

¢ƻƳō 

Ŧ wŀǘƘ ƻŦ ǘƘŜ {ȅƴƻŘǎ włƛǘƘ ƴŀ {ŜƴŀŘ 9ƴŎƭƻǎǳǊŜ 

Ǝ {ǘΦ tŀǘǊƛŎƪΩǎ /ƘǳǊŎƘ - /ƘǳǊŎƘ όŀƴŘ ƎǊŀǾŜȅŀǊŘύ 
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perspective of the Tara landscape on 

many levels as it quickly became ap-

parent that the visible upstanding re-

mains were only part of the story. 

These aerial photographs of the Hill of 

Tara were undoubtedly the catalyst to 

exploring beyond the striking monu-

mental remains which had been previ-

ously mapped and documented since 

the early 19 th  century.  

The Cambridge University Collection 

of Aerial Photography (CUCAP) con-

tains aerial photos taken of the Hill of 

Tara over the course of several cam-

paigns between 1963 and 1969 (Figure 

3). While several low -profile monu-

ments are apparen t  ( h t tps: / /

www.cambridgeairphotos.com/ ), it was 

Leo Swanõs 1975 survey which really 

kickstarted the renewed period of in-

vestigation which is still ongoing today 

(Newman 1997, 5). In 1975, a late 

spring following a period of unseasona-

ble dryness provided Swan with excel-

lent conditions for aerial reconnais-

sance (Swan 1978, 51) and his surveys 

at Tara made a significant contribution 

to our understanding of the archaeolog-

ical complex. The survey produced evi-

dence for eight new monuments, in-

cluding a series of four circular earth-

works in close proximity to the sub-

stantial recorded ring -barrow of Ráith 

Gráinne (Figure 3). Evidence for a fur-

ther nine monuments confirmed previ-

ous written observations such as those 

made by Petrie, Macalister, and 

OõDonovan (ibid ., 53). These are found 

throughout the hill and largely com-

prise small, low mounds as well as a 

depression which likely relates to the 

site of a well ( ibid ., 54). Finally, fur-

ther evidence was found to support 

monuments and features which were 

previously regarded with some uncer-

tainty. These include a levelled mound 

and several features which were inter-

preted as being associated with an ear-

lier road system reputed to converge on 

Tara ( ibid ., 64-65; Newman 1997, 34 -

35). The findings demonstrated the 

potential for looking beyond the       

obvious to reveal even more about this 

important archaeological landscape.  

 

ŀ 

ō 

CƛƎǳǊŜ оΦ hōƭƛǉǳŜ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘȅ ƻŦ włƛǘƘ DǊłƛƴƴŜΣ ǘƘŜ {ƭƻǇƛƴƎ ¢ǊŜƴŎƘŜǎΣ ŀƴŘ ǘƘŜ ǎǳǊπ

ǊƻǳƴŘƛƴƎ ŀǊŜŀΦ 

ŀύ /¦/!t ƛƳŀƎŜ !IWлрс 9ŀǊǘƘǿƻǊƪǎΦ ¢ŀǊŀΣ wŀǘƘ DǊŀƛƴƴŜ όǎƛŎύΣ aŜŀǘƘΣ LǊŜƭŀƴŘ όнр WǳƴŜ 

мфсоύΦ wŜǇǊƻŘǳŎŜŘ ǿƛǘƘ ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ /ŀƳōǊƛŘƎŜ ¦ƴƛǾŜǊǎƛǘȅ /ƻƭƭŜŎǝƻƴ ƻŦ !ŜǊƛŀƭ tƘƻǘƻƎπ

ǊŀǇƘȅ  ϭ /ƻǇȅǊƛƎƘǘ ǊŜǎŜǊǾŜŘΦ   

ōύ [Ŝƻ {ǿŀƴΥ ƻōƭƛǉǳŜ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘ ƻŦ /ŀǎǘƭŜǘƻǿƴ ¢ŀǊŀΣ /ƻǳƴǘȅ aŜŀǘƘΦ wŜǇǊƻŘǳŎŜŘ ǿƛǘƘ 

ƪƛƴŘ ǇŜǊƳƛǎǎƛƻƴ ƻŦ ǘƘŜ 5ƛǎŎƻǾŜǊȅ tǊƻƎǊŀƳƳŜ ϧ ǘƘŜ bŀǝƻƴŀƭ aǳǎŜǳƳ ƻŦ LǊŜƭŀƴŘ όƘǧǇǎΥκκ

ƭǎǿŀƴŀŜǊƛŀƭΦƭƻŎƭƻǳŘƘƻǎǝƴƎΦƴŜǘκύΦ 

https://www.cambridgeairphotos.com/
https://www.cambridgeairphotos.com/
https://lswanaerial.locloudhosting.net/
https://lswanaerial.locloudhosting.net/
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¢ƻǇƻƎǊŀǇƘƛŎ ŀƴŘ [ƛŘŀǊ {ǳǊǾŜȅ 

In 1992, The Discovery Programme 

began its investigations at the Hill of 

Tara with a combination of aerial, 

topographic, geochemical, and geophys-

ical surveys aimed at  producing a   

catalogue of monuments through non -

invasive techniques (Newman 1993, 

73). 

¢ƻǇƻƎǊŀǇƘƛŎ ǎǳǊǾŜȅ 

While not strictly aerial, the Discovery 

Programmeõs GNSS topographic sur-

vey of the Hill of Tara commencing in 

1992 was very much a painstaking 

precursor to the lidar and photogram-

metry surveys that were undertaken 

more than a decade later. The survey 

was aimed at producing a basemap of 

the site which would form the founda-

tion for all further work ( ibid . 75).  

Covering an area measuring approxi-

mately 2km x 700m, more than 62,000 

individual spot -heights were recorded 

using a total -station and detail -pole 

to produce one of the most detailed 

and extensive three -dimensional 

topographic maps of any Irish     

archaeological site at the time 

(Corns et al . 2008, 34). This detailed 

topographic survey was aimed at 

investigating the potential existence 

of previously unknown low -profile 

monuments, with the added benefit 

of an in -depth knowledge of the 

landscape (Newman 1997, 11). 

These benefits were immediately 

apparent with both well -defined and 

low-profile monuments evident on 

the surface. As with the lidar      

datasets, multiple visualisations 

were produced using the Relief Visu-

alisation Toolbox (RVT) (Kokalj & 

Somrak 2019) to aid investigation, 

identification, and interpretation 

(Figure 4).  

[ƛŘŀǊ {ǳǊǾŜȅ 

Supported by the Heritage Council, 

the first lidar survey of the Hill of Tara 

was commissioned by the Discovery 

Programme  in 2007 and undertaken by 

BKS Fugro. The data were captured 

using the helicopter -mounted Flimap -

400 system achieving a ground resolu-

tion of 12.5cm (Corns et al . 2008, 35-38; 

Corns & Shaw 2013, 148 -153). GIS 

modelling by the Discovery Programme 

produced a very high -resolution DSM 

and DTM from which multiple visuali-

sations were produced using the RVT 

(Kokalj & Somrak 2019) (Figure 5).  

Intensive exploration of these visualisa-

tions has revealed multiple potential 

new archaeological monuments and 

features which shed new light on the 

layout and use of the site, in addition to 

providing further insights into the de-

velopment of the site over time. The 

lidar revealed the sheer scale of the 

potential for the survival of even more 

monumental remains across the entire-

ty of the hill.  

Since its production, this dataset has 

CƛƎǳǊŜ пΦ ±ƛǎǳŀƭƛǎŀǝƻƴǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎ ǎǳǊǾŜȅ όŀƊŜǊ w±¢ όYƻƪŀƭƧ ϧ {ƻƳǊŀƪ нлмфύύΦ 
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been utilised as a basis for subsequent 

fieldwork and as a tool for archaeologi-

cal prospection, analysis, and interpre-

tation. Moreover, it has been able to 

shed some light on earlier agricultural 

practices at Tara which has been    

described as a patchwork blanket of 

cultivation ridges and relict field 

boundaries  (Potterton & Murphy 2013, 

394). The Simple Local Relief Model 

(SLRM) is particularly effective at 

demonstrating the extent to which the 

Hill of Tara was utilised for agricul-

ture, with parallel linear trends run-

ning largely east/west and north/south 

across the entirety of the site (Figure 

6). Indeed, the level of agricultural 

activity evident from the lidar survey 

certainly fits with the 14 th -century  

poem which described Tara with its 

soil gnawed by ploughs  (Simms 2004, 

161; Potterton & Murphy 2013, 394). 

Documentary sources from the 13 th  and 

14th  centuries show that arable farm-

ing was very much the dominant form 

of land use within Taraõs neighbouring 

CƛƎǳǊŜ рΦ ±ƛǎǳŀƭƛǎŀǝƻƴǎ ƻŦ ǘƘŜ [ƛŘŀǊ {ǳǊǾŜȅ όŀƊŜǊ w±¢ όYƻƪŀƭƧ ϧ {ƻƳǊŀƪ нлмфύύΦ 

demesnes (Potterton & Murphy 2013, 

393). Moreover, literary texts dating 

to the 11 th  century contain references 

to the practice of milling at Tara 

(Bhreathnach 1995a, 72). Based on 

the field boundaries, Newman (1997, 

32) proposed three distinct phases of 

land use with a move from tillage to 

pasturage in later years. It is clear 

that agriculture has at times been 

both central to the activities at Tara 

and has had a lasting impact on the 

archaeological remains.  

One of the major outcomes from the 

lidar survey has been its benefits as a 

landscape management tool. In addi-

tion to the identification of previously 

unrecorded monuments throughout 

the landscape, it has also proved in-

valuable in terms of assessing the 

impact of visitors to the site and   

informing the Tara Conservation 

Management Plan which seeks to 

develop landscape management 

strategies to protect, conserve and 

promote an appreciation of the Hill of 

Tara  (National Monuments Service 

2022, 6). 

tƘƻǘƻƎǊŀƳƳŜǘǊȅ 

A vertical aerial photographic survey 

was undertaken in May 2008 by BKS 

Fugro. Covering more than 90km², this 

survey encompasses a much wider 

area than the lidar survey and can 

therefore facilitate further investiga-

tions of the wider Tara landscape. At a 

scale of 1:7500, 162 overlapping verti-

cal photographs were taken with a 

ground sample distance of 13.5cm. The 

photographs were processed using  

ERDAS IMAGINE photogrammetric 

software in order to generate a Digital 

Surface Model (DSM) and ortho -

rectified image; from these, visualisa-

tions could be produced for further 

examination and exploration (Figure 

7). Although at a lower resolution to 

the lidar survey, the technique worked 

quite well and may be a more economi-

cally viable method for larger areas 
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CƛƎǳǊŜ сΦ {ƛƳǇƭŜ [ƻŎŀƭ wŜƭƛŜŦ aƻŘŜƭ ƻŦ ǘƘŜ {ǘŀǘŜ-ƻǿƴŜŘ 

ƭŀƴŘǎ ŀǘ ǘƘŜ Iƛƭƭ ƻŦ ¢ŀǊŀ όŀƊŜǊ w±¢ όYƻƪŀƭƧ ϧ {ƻƳǊŀƪ 

нлмфύύΦ 

CƛƎǳǊŜ тΦ LƳŀƎŜǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǇƘƻǘƻƎǊŀƳƳŜǘǊȅ ǎǳǊǾŜȅ όŀƊŜǊ w±¢ όYƻƪŀƭƧ ϧ {ƻƳǊŀƪ нлмфύύΦ 

and repeated surveys to 

compare landscape de-

velopment over time 

(Corns & Shaw 2013, 

156). 

hǘƘŜǊ !ǊŎƘŀŜƻƭƻƎƛŎŀƭ 

LƴǾŜǎǝƎŀǝƻƴǎ 

DŜƻǇƘȅǎƛŎŀƭ {ǳǊǾŜȅ 

In addition to airborne 

approaches, the Hill of 

Tara has also been in-

vestigated using a 

range of both invasive 

and non -invasive tech-

niques. 1992 and 1993 

saw the application of 

magnetometry, electri-

cal resistance, ground -

penetrat ing radar 

(GPR), and magnetic 

susceptibility tech-

niques to portions of 

the site, mainly focus-

ing on the triangular -

shaped field within which lies the sub-

stantial ring -barrow of Ráith Gráinne, 

with smaller blocks of survey targeted 

at specific monuments and/or features. 

Targeted blocks of magnetic (and to a 

lesser extent, electrical resistance) 

survey followed in the intervening 

years until a magnetic cart survey by 

the Römisch -Germanische Kommis-

sion (RGK) in 2014 covered most of the 

lands within State ownership (Schot et 

al . 2016, 19-21). The magnetic surveys 

in particular revealed a wealth of fur-

ther information about activities and 

practices at the Hill of Tara, uncover-

ing a range of previously unrecorded 

monuments. However, perhaps the 

most important discovery was that of 

the ôditched pit circleõ which was dis-

covered over the course of the 

1998/1999 surveys (Fenwick & New-

man 2002, 4-8). This substantial sub -

circular enclosure measures c. 210m x 

175m and comprises a ditch bounded 

on both sides by evenly spaced pits 

(ibid ., 5). Perhaps most surprisingly, 
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this impressive monument had not 

been identified through any of the pre-

vious surveys, aerial or topographic. 

Indeed, it is only on the Simple Local 

Relief Model derived from the lidar 

survey that it is in any way apparent, 

encircling the   multi -vallate Rath of 

the Synods (Figure 8).  

/ƻƴŎƭǳǎƛƻƴǎ 

The findings from the geophysical  

surveys undoubtedly complement the 

findings from the aerial and topo-

graphic surveys, clearly demonstrating 

the benefits of tackling such sites from 

multiple angles. All of the techniques ð 

from above and below ð have contrib-

uted significantly to our current     

understanding and interpretation of 

the Hill of Tara. The combination of 

evidence, from upstanding remains to 

low-relief and sub -surface features, 

has produced a more comprehensive 

map of the archaeological remains at 

the site, facilitating an improved in-

sight and understanding of its past 

meaning and use. In addition to in-

creasing the number of known monu-

ments at the site, the findings also 

change our perspective on the spatial 

distribution of the monuments and 

challenge our understanding of how 

they may have related to one another 

or how they were interacted with. It is 

clear that there was considerably more 

construction and activity on the hill 

than previously understood when the 

first mapping exercises were undertak-

en over a century ago. In the interven-

ing years, this holistic ð and largely 

non-invasive ð approach has demon-

strated the value of a multi -faceted 

and inter -disciplinary approach to ar-

chaeological landscapes. Each tech-

nique contributes not only new layers 

to the map, but also a new layer to our 

understanding.  

The current Tara project is working to 

collate and document all of the previ-

ous datasets, and following that, to 

examine and digitise all potential   

archaeological responses/features so 

that they can be recorded and made     

available to others for future research. 

In doing so, the project aims to de-

velop a research template that can 

be adapted and applied across simi-

lar archaeological landscapes, ideal-

ly leading to a more standardised 

approach in the future. This is par-

ticularly important considering 

Taraõs inclusion on the UNESCO 

World Heritage Sites Tentative List 

as one of ôThe Royal Sites of Irelandõ 

along with five other ôroyal sitesõ. 

Obviously, there are challenges as 

the datasets result from multiple 

techniques, undertaken by a range 

of practitioners at a range of scales/

resolutions, and often stored in a 

variety of different formats. Crucial-

ly, the raw data were available for 

the majority of the datasets meaning 

that each could be approached with 

similar processing and interpreta-

tion techniques to ensure as high a 

level of consistency and standardisa-

tion as possible.  

Of course, identification of new mon-

uments and interpretation of the 

archaeological landscape are only 

part of the story. Landscape man-

agement and planning at the Hill of 

Tara is perhaps even more to the 

fore than it was when the first lidar 

survey was produced (Corns & Shaw 

2013, 153) and monument protection is 

becoming increasingly important. To-

gether, the suite of investigative tech-

niques used at the Hill of Tara have 

produced a multi -layered account of its 

archaeological remains ð whether 

above or below the surface ð which can 

be used to inform our next steps in 

terms of how best to both protect and 

use them to learn more about the siteõs 

complex history. There is huge poten-

tial for the application of additional 

techniques, and a need for repeated 

surveys to understand how the site con-

tinues to change and evolve over time; 

for example, oblique aerial photography 

repeated across the four seasons would 

help to show how the landscape is being 

used by visitors and/or to identify mon-

uments that  could be under threat . 

It is now 185 years since Petrie pro-

duced his first map of the monuments 

at the Hill of Tara, and the archaeologi-

cal investigations undertaken in the 

intervening years have been hugely 

significant in terms of our understand-

ing of the use and significance of the 

hill over several thousands of years. 

There is undoubtedly more to discover, 

and the map will continue to evolve 

along with our knowledge.  

 

CƛƎǳǊŜ уΦ ¢ƘŜ Ψ5ƛǘŎƘŜŘ tƛǘ /ƛǊŎƭŜΩ ŘƛǎŎƻǾŜǊŜŘ ƛƴ ǘƘŜ ƳŀƎƴŜǝŎ ǎǳǊǾŜȅ όƭŜƊύ ŀƴŘ ǾƛǎƛōƭŜ ŀǎ ŀ 

Ŧŀƛƴǘ ŎǳǊǾƛƴƎ ŦŜŀǘǳǊŜ ƻƴ ǘƘŜ {[wa όǊƛƎƘǘύ ŀǎ ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ ǊŜŘ ŀǊǊƻǿ όŀƊŜǊ w±¢ όYƻƪŀƭƧ 

ϧ {ƻƳǊŀƪ нлмфύύΦ 
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! [ŀǊƎŜ !ƴǝ-bŀǇƻƭŜƻƴƛŎ 5ŜŦŜƴŎŜ {ȅǎǘŜƳ 

ŦǊƻƳ aƛŘ-мумо 5ƛǎŎƻǾŜǊŜŘ ōȅ !ŜǊƛŀƭ          

wŜŎƻƴƴŀƛǎǎŀƴŎŜ ƛƴ ǘƘŜ IŜŀǊǘ ƻŦ 9ǳǊƻǇŜ 

been applied to the prospection for 

the eroded earthwork and crop-

marked remains of 18th ð 19 century    

defensive features in the region of 

Bohemia. Figure 1 shows the study 

area, which is located in the OhŠe 

Valley between the municipalities of 

Libochovice and Duģn²ky in the Lito-

mōŠice district of Bohemia. 

These fortifications were constructed 

in advance of a perceived threat of 

invasion. In common with other areas 

in the UK and Europe, they were 

never brought into service as active 

military installations, although the 

perceived threat of enemy action was 

considerable. The enemies were mainly 

the armies of the Prussian Kingdom, in 

the context of the War of the Austrian 

Succession (1740-1748) and later War 

of the Bavarian Succession (1778 -

1779), and the First French Empire at 

the time of the Napoleonic Wars (1799

ð1815), and the Prussian ñAustrian 

War (1866).  

Our understanding of the buried field 

fortifications in the eastern end/sector 

of the OhŠe valley essentially repre-

sents a òbyproductó of the long-

standing programme of the Institute of 

Archaeology, Czech Academy of Scienc-

es (IACAS). This is simply because the 

aŀǊǝƴ DƻƧŘŀ 
м 

м ƳŀǊǝƴΦƎƻƧŘŀϪǎŜȊƴŀƳΦŎȊ  

 

ϭ ¢ƘŜ ŀǳǘƘƻǊΦ !!wDƴŜǿǎ ƛǎ ǇǳōƭƛǎƘŜŘ ōȅ 

ǘƘŜ !ŜǊƛŀƭ !ǊŎƘŀŜƻƭƻƎȅ wŜǎŜŀǊŎƘ DǊƻǳǇΦ 

¢Ƙƛǎ ƛǎ ŀƴ ƻǇŜƴ ŀŎŎŜǎǎ ŀǊǝŎƭŜ 

ǳƴŘŜǊ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘŜ /ǊŜŀπ

ǝǾŜ /ƻƳƳƻƴǎ Σ !ǧǊƛōǳǝƻƴ [ƛŎŜƴŎŜ ό// .¸ύΣ 

ǿƘƛŎƘ ǇŜǊƳƛǘǎ ǳǎŜ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƛƴ ŀƴȅ 

ƳŜŘƛǳƳΣ ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǊƛƎƛƴŀƭ ǿƻǊƪ ƛǎ 

ǇǊƻǇŜǊƭȅ ŎƛǘŜŘΦ 

LƴǘǊƻŘǳŎǝƻƴ 

The application of aerial archaeology in 

the detection, mapping and documen-

tation of historical military relics has 

relatively long tradition all over the 

world. In Czechia, however, it did not 

fully develop until the end of the 20th 

century. At the time, aerial archaeolo-

gy was almost completely focused on 

photographs taken from light aircraft. 

Current techniques in Airborne and 

Satellite Remote Sensing (ASRS) ex-

ploit advances in the availability of a 

broad array of data sources including 

high resolution digital images from 

drones and satellites, airborne laser 

scanning, and freely accessible ortho-

photo maps on web portals. Together 

with advances in computer hardware 

and software, these data sources pro-

vide unprecedented ways to interpret 

and visualise military and other fea-

tures that leave few physical traces on 

the ground surface.  

In this study, ASRS techniques have 

This paper presents the results of a project focused on the detection of hidden  

traces of a military defence system which was built as a response to a perceived 

invasion threat by French troops of Napoleon´s army in the summer of 1813. The 

study demonstrates the irreplaceable role of airborne and satellite remote sensing 

in detecting and mapping buried military structures which, in extensively farmed 

Central European lowlands, leave few physical traces on the ground surface.  

CƛƎǳǊŜ мΦ ¢ƘŜ ǎǘǳŘȅ ŀǊŜŀ ƻƴ ǘƘŜ ŜƭŜǾŀǝƻƴ ƳŀǇ ƻŦ ǘƘŜ /ȊŜŎƘ wŜǇǳōƭƛŎΦ 

mailto:martin.gojda@seznam.cz
https://creativecommons.org/licenses/by/4.0/
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military heritage topic was never es-

tablished as a state -funded, or other-

wise financially supported, research 

project.  

Identification of these features in   

central and northwest Bohemia in the 

last 20 years was mainly conducted 

with the help of repeated visual aerial 

archaeological survey (Smrĥ and 

Hluģt²k 2007; Gojda 2008; 2013; and 

2023), and the interpretation of      

publicly available orthophotomaps 

(especially https://geoportal.cuzk.cz ; 

www.mapy.cz ; Google Earth) and the 

digital relief model of the Czech Re-

public ( https://ags.cuzk.cz/dmr/ ). Crop-

marks helped to identify a variety of 

field fortification components which 

were intended to repel the invasion of 

potential enemies.  

The gradual increase in the amount of 

newly identified field fortifications and 

the enhancement of knowledge about 

these features gives rise to research 

questions which can be answered with 

the help of aerial survey. These ques-

tions include:  

¶ What are the morphologies of the 

fieldworks?  

¶ How were they localised in the 

landscape relief?  

¶ How many were in areas of mili-

tary significance that were threat-

ened by an enemy invasion?  

¶ How were they integrated into a 

permanent defence system based 

on a combination of large and 

strongly fortified brick -constructed 

bastion forts and individual       

artillery bases?  

The efficacy of airborne and satellite 

remote sensing data is optimal when 

the process of analysis, interpretation 

and mapping integrates several data 

categories. For example, when we ex-

plore a relict or eroded earthworks, the 

use of multiple sources has a positive 

effect on the overall synthesis.        

Detailed interpretation is further        

enhanced by using additional data, 

especially historic maps. The examples 

I have presented here represent the 

principal characteristics of the field 

fortifications identified in the east-

ern end of the 1813 OhŠe valley 

defence system.  

wǳƛƴŜŘ ŜŀǊǘƘǿƻǊƪǎ ŀƴŘ ōǳǊƛŜŘ 

ƳƛƭƛǘŀǊȅ ǊŜƭƛŎǎ ƛƴ .ƻƘŜƳƛŀȰǎ ƭŀƴŘπ

ǎŎŀǇŜ 

The thorough study of central and 

northwest territories of Bohemia, 

Czech Republic, as it was between 

1780 ð 1830, is facilitated by exami-

nation of the 1:28.800 map sheets 

from the First (Josephinian) and 

Second (Franciscan) Military Sur-

veys of the Habsburg Empire. These 

surveys indicate that the field forti-

fication elements of the Austrian 

Empire, which were distributed 

over the study area, formed a well -

considered system of defence.  

Historic maps show that field forti-

fications in regions of increased 

threat of military conflicts were an 

inherent part of the Bohemian 18th 

ð 19th century landscape (Matouģek 

and Sýkora (Eds) 2018; Nejman 

2010; Neuvirtová 2010). Numerous 

components of this landscape are 

still preserved in open terrain in the 

form of wooded and bushed islets of 

earthworks. These sites mostly  

comprise geometrically regular  enclo-

sures, whose plan consists of broken 

straight lines, at the locations shown on 

Figure 2.  

This map of the first sector of the 1813 

defence line in the OhŠe Valley between 

Postoloprty and Louny is based on aeri-

al survey and study of written sources. 

Small letters or black triangles signify 

individual features of field fortification 

(? ð uncertain), dotted line indicates the 

course of the defence line, the arrows in 

the upper part of the map indicate the 

potential direction of attacks (after 

Smrĥ and Hluģt²k 2007).  

wŜǎǳƭǘǎ 

The defence line in the Lower OhŠe Val-

ley included both enclosed and open 

typological variants. The first group 

comprises redoubts. These earthworks 

were used by both infantry and artillery 

troops. Their layout was mostly pentag-

onal and hexagonal, or  square and rec-

tangular. This group also includes arti-

ficially fortified artillery bases, each 

armed with a tactical unit of up to 

twelve guns. The second group of open 

types of field fortification was most fre-

quently represented by lunettes and 

redans, based on the typology of 18th ð 

19th century field fortifications in Bohe-

mia (see: Kupka et al . 2001; Meduna 

CƛƎǳǊŜ нΦ tŀǊǘ ƻŦ ǘƘŜ муǘƘ-мфǘƘ ŎŜƴǘǳǊȅ ƭƛƴŜŀǊ ŘŜŦŜƴǎƛǾŜ ǎȅǎǘŜƳ ƛƴ ǘƘŜ /ŜƴǘǊŀƭ .ƻƘŜƳƛŀƴ 

IƛƎƘƭŀƴŘǎΦ 

https://geoportal.cuzk.cz
http://www.mapy.cz
https://ags.cuzk.cz/dmr/
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1990; Grof 2010).  

Examples of enclosed fortifications, 

such as batteries and redoubts, are 

still preserved as earthworks. Compar-

ison of their  cur rent  state as i l lust rat-

ed by Digital Terrain Models (DTMs) 

derived from visualised LiDAR data 

and on maps surveyed during the First 

and Second Military Mapping 1760 -

1850 CE are shown on Figure 3. The 

numbers assigned to each redoubt are 

as originally shown on individual his-

toric maps.  

Figure 4 shows a modern map of the 

first sector of the 1813 defence line in 

the OhŠe Valley between Postoloprty 

and Louny. This map of the eastern 

end of the lower OhŠe valley indicates 

the positions of individual fortified 

components of the defence system. P1, 

P2, P3 at Poplze and Písty); B1 at 

Brn²kov ; R1 at Roudn²ľek; B1, B2, B3, 

B4 at Budynō and D1 at Duģn²ky.  

The condition of abandoned field forti-

fications, which were built in open ter-

rain besides large bastion fortresses, 

reflects natural processes such as soil 

erosion in sloping terrain, and process-

es related to human exploitation of 

natural resources. Terrain obstacles 

were either removed in a single step, 

for example by spreading the earth 

from a rampart/earthwork over a field 

or over the bed of a defunct river mean-

der, or by filling the ditches of these 

fortifications in order to level a portion 

of land intended for agriculture.  

These eroded archaeological features 

are currently buried under the ground 

surface and can be successfully detect-

ed as cropmarks or microtopographic 

remains via visualised LiDAR data as 

shown on Figure 5. This interpretation 

is based on a hill -shade LIDAR data 

visualisation from a DTM (Land Sur-

vey Officeñgeoportal, freely available 

at https://ags.cuzk.cz/dmr/ ; accessed on 

15th  February 2023). Yellow symbols 

show the sites which are depicted on 

Figure 4, and are still preserved as 

earthworks. Black symbols show field 

fortifications identified via cropmarks 

during specialist archaeological aerial 

CƛƎǳǊŜ о IƛƭƭǎƘŀŘŜ [ƛ5!w Ǿƛǎǳŀƭƛǎŀǝƻƴ ǿƛǘƘ ƘƛǎǘƻǊƛŎ ƳŀǇ ƛƴǎŜǊǘǎ ǘƻ ǎƘƻǿ ǘƘŜ ǊŜǎƛŘǳŀƭ ŜŀǊǘƘπ

ǿƻǊƪǎΦ 

CƛƎǳǊŜ пΦ aŀǇ ƻŦ ǘƘŜ ŬǊǎǘ ǎŜŎǘƻǊ ƻŦ ǘƘŜ мумо ŘŜŦŜƴŎŜ ƭƛƴŜΦ 

CƛƎǳǊŜ рΦ мумо ŘŜŦŜƴŎŜ ƭƛƴŜ ƛƴ ǘƘŜ hƘǌŜ ǊƛǾŜǊ ǾŀƭƭŜȅ ōŜǘǿŜŜƴ [ƛōƻŎƘƻǾƛŎŜ ŀƴŘ 5ƻƪǎŀƴȅ ǎǳǇŜǊπ

ƛƳǇƻǎŜŘ ƻƴ ŀ Ƙƛƭƭ ǎƘŀŘŜ Ǿƛǎǳŀƭƛǎŀǝƻƴ ƻŦ ŀ 5¢aΦ ¢ƘŜ ŀǊŜŀ ŎƻǾŜǊŜŘ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŀǘ ǎƘƻǿƴ 

ƛƴ CƛƎǳǊŜ пΦ  

survey.  

Figure 6 shows the morphological 

variants in ground plans of the forti-

fications identified in the OhŠe valley 

between Louny and Budynō. Type 1 is 

a ôHornwerkõ (a traditionally used Ger-

man term). Type 2 is an arrow -shaped 

https://ags.cuzk.cz/dmr/
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redoubt and Type 3 is a ôlunetteõ (after 

Smrĥ and Hluģt²k 2007, modified by 

the present author).  

An oblique aerial view of the landscape 

looking east over the Lower OhŠe val-

ley is shown in Figure 7 with the 

marked sites Poplze (P1, P2, P3) situ-

ated at the edge of the OhŠe river ter-

race. The town on the opposite bank of 

the river OhŠe is Libochovice with its 

bridge and road connecting both mu-

nicipalities and climbing up the valley 

slope.  

Figure 8 demonstrates the spatial rela-

tionship between the field fortification 

Poplze (P1) Hornwerk type (detailed as 

a crop mark on Figure 9 and in plan on 

Figure 6) which is situated at the edge 

of the lower terrace of the river OhŠe. 

This photograph also shows three rec-

tangular earthworks (covered by wood-

ed groves) of former fortified camps 

Brníkov (B1). These were constructed 

on the higher terrace of the river OhŠe 

valley. The elevation difference be-

tween the valley bottom and its top 

plateau is 160 metres.  

A 3D reconstruction of the possible 

appearance of the Poplze P1 feature 

based on the analysis of aerial photo-

graphs is shown in Figure 10. This 

reconstruction was processed by J. Un-

ger of IACAS.  

Figure 11 shows an oblique aerial  

view of the landscape in the final sec-

tion of this defensive system,  which 

demonstrates a marked linear arrange-

ment of the fortifications at Budynō 

nad OhŠ² 3 and 4 (B3, B4) and P²sty 1 

and 2 (P1, P2) which follow the south-

ern segment of the road which connects 

Budynō nad OhŠ² and Doksany munici-

palities.  

The linear arrangement of these vari-

ous types of field fortifications on the 

1813 defence line between Budynō nad 

OhŠ² and Doksany are mapped in Fig-

ure 12. The local place -name written 

just above the feature P1 indicates Na 

baterii  which translates as an Artillery 

(gun) post, although no traces of earth-

works are visible on its surface due to 

long and intensive periods of arable 

CƛƎǳǊŜ сΦ aƻǊǇƘƻƭƻƎƛŎŀƭ ǘȅǇŜǎ м-о ƻŦ ǘƘŜ ƛŘŜƴǝŬŜŘ ŦƻǊǝŬŎŀǝƻƴǎΦ 

CƛƎǳǊŜ тΦ ¢ƘŜ ƭƻŎŀǝƻƴ ƻŦ ŎǊƻǇƳŀǊƪŜŘ ǎƛǘŜǎ tмΣ tн ŀƴŘ tоΣ ƭƻƻƪƛƴƎ Ŝŀǎǘ ƻǾŜǊ ǘƘŜ [ƻǿŜǊ hƘǌŜ 

ǾŀƭƭŜȅΦ 
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CƛƎǳǊŜ у  !ƴ ƻōƭƛǉǳŜ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘΣ ŦŀŎƛƴƎ ǎƻǳǘƘΣ ƭƻŎŀǘŜǎ ŀ IƻǊƴπ

ǿŜǊƪ ǘȅǇŜ ƻŦ ŬŜƭŘ ŦƻǊǝŬŎŀǝƻƴ ŦǊƻƳ мумо όtƻǇƭȊŜ - tмύΣ ǿƘƛŎƘ ƛǎ ǎƘƻǿƴ 

ƛƴ ŘŜǘŀƛƭ ƻƴ CƛƎǳǊŜ фΦ 

CƛƎǳǊŜ фΦ 5Ŝǘŀƛƭ ƻŦ ŎǊƻǇ ƳŀǊƪŜŘ ǎƛǘŜ tмΦ 

CƛƎǳǊŜ млΦ о5 ǊŜŎƻƴǎǘǊǳŎǝƻƴ ƻŦ tƻǇƭȊŜ tм ōŀǎŜŘ ƻƴ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŎǊƻǇ 

ƳŀǊƪǎ ǊŜŎƻǊŘŜŘ ŘǳǊƛƴƎ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘƛŎ ǎǳǊǾŜȅ Φ 

CƛƎǳǊŜ ммΦ DŜƴŜǊŀƭ ŀŜǊƛŀƭ ǾƛŜǿ ƻŦ ǘƘŜ ŘŜŦŜƴǎƛǾŜ ƭŀƴŘǎŎŀǇŜΣ ǘŀƪŜƴ 

ŦǊƻƳ ǘƘŜ ƴƻǊǘƘ ǿŜǎǘΦ 

CƛƎǳǊŜ моΦ .оΣ ŀƴ ŜǊƻŘŜŘ IƻǊƴǿŜǊƪ-ǘȅǇŜ ŦƻǊǝŬŎŀǝƻƴ ǾƛǎƛōƭŜ ŀǎ ŘŜπ

ǘŀƛƭŜŘ ŎǊƻǇ ƳŀǊƪǎΦ 

CƛƎǳǊŜ мнΦ aŀǇ ƻŦ ǘƘŜ ŘŜŦŜƴǎƛǾŜ ŦŜŀǘǳǊŜǎ tмΣ tнΣ .оΣ ŀƴŘ .пΦ 


