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Geophysical Report 
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P R OJ E C T S U M M A R Y

H e a dl a n d Ar c h a e ol o g y ( U K) Lt d w as i nstr u ct e d b y R S K o n b e h alf 
of  S pri n g w ell  E n er g yf ar m  Lt d  ( T h e  Cli e nt)  t o  u n d ert a k e  t w o  
g e o p h ysi c al ( m a g n et o m et er) s ur v e ys o n a c o nti g u o us p ar c el of 
l a n d m e as uri n g a p pr o xi m at el y 1 5 5 9 h a i n siz e (t h e G e o p h ysi c al  
S ur v e y Ar e a – G S A), l o c at e d 15k m s o ut h of Li n c ol n b et w e e n t h e 
vill a g es of M et h eri n g h a m a n d Br a u n c e w ell, Li n c ol ns hir e, at t h e 
sit e of t h e pr o p os e d 8 0 0 M W S pri n g w ell S ol ar Far m.

T h e r es ults of b ot h a n i niti al g e o p h ysi c al s ur v e y c o v eri n g t h e m ai n 
ar e as w hi c h m a y f or m p art of t h e s ol ar f ar m pr o p os als m e as uri n g 
a p pr o xi m at el y 1 4 9 0 h a a n d a s u bs e q u e nt s ur v e y a cr oss f o ur fi el ds 
b ei n g c o nsi d er e d f or c a bl e r o ut e o pti o ns m e as uri n g r o u g hl y 6 9 h a 
w er e ori gi n all y r e p ort e d o n s e p ar at el y b ut ar e b ot h d et ail e d h er ei n. 
T h e  l at er  s ur v e y  c o v eri n g  t h e  c a bl e  r o ut e  o pti o n  is  c o nt ai n e d  
wit hi n t h e A p p e n di x of t his r e p ort. T his g e o p h ysi c al s ur v e y r e p ort, 
t o g et h er  wit h  a n  ar c h a e ol o gi c al  d es k- b as e d  ass ess m e nt  ( D B A,  
H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 a)  a n d  A eri al  I n v esti g ati o n  R e p ort  
( H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 b)  will  i nf or m  t h e  E n vir o n m e nt al  
I m p a ct  Ass ess m e nt  ( EI A,  H e a dl a n d  Ar c h a e ol o g y  f ort h c o mi n g)  
pr o d u c e d  i n  s u p p ort  of  a  d e v el o p m e nt  c o ns e nt  or d er  ( D C O)  
a p pli c ati o n f or t h e c o nstr u cti o n of t h e s ol ar f ar m. T h e g e o p h ysi c al 
s ur v e y r es ults will als o i nf or m f ut ur e ar c h a e ol o gi c al str at e g y.

T h e  ori gi n al  l ar g er  s ur v e y  e v al u at e d  a n  ar e a  of  a p pr o xi m at el y  
13 9 0 h a  a n d  n ot  u n e x p e ct e dl y  r e c or d e d  a  wi d e  v ari et y  of  
ar c h a e ol o gi c al  a n d  n o n- ar c h a e ol o gi c al  a n o m ali es.  T h e  r es ults  
of  t h e  s ur v e y  l ar g el y  c orr o b or at e d,  b ut  als o  gr e atl y  e x p a n d e d,  
t h e  c urr e nt  u n d erst a n di n g  of  t h e  ar c h a e ol o gi c al  p ot e nti al  of  
t h e pr o p os e d sit e as c o nt ai n e d wit hi n t h e Li n c ol ns hir e Hist ori c 
E n vir o n m e nt R e c or d ( L H E R). It is e vi d e nt fr o m t h e s ur v e y r es ults 
a n d  i nf or m ati o n  c o nt ai n e d  wit hi n  t h e  L H E R  t h at  t h er e  w er e  
si g ni fi c a nt l e v els of pr e hist ori c a cti vit y wit hi n di ff er e nt ar e as of 
t h e G S A fr o m at l e ast t h e Br o nz e A g e, li k el y c o nti n ui n g t hr o u g h 
i nt o t h e Ir o n A g e b ef or e t h e t w o R o m a n r o a ds t h at bis e ct t h e sit e 
w er e c o nstr u ct e d.

T h e m ai n fi n di n gs of t h e ori gi n al l ar g er s ur v e y i n cl u d e s e v er al 
f o ci  of  ar c h a e ol o gi c al  a cti vit y  r a n gi n g  fr o m  ri n g  dit c h es  a n d  
li k el y r o u n d b arr o ws, pit ali g n m e nts a n d e xt e n d e d s eri es a n d/
or  c o n c e ntr ati o ns  of  dit c h es,  e n cl os ur es  a n d  pit-li k e  a n o m ali es  



l o c at e d at t h e s o ut h er n e xt e nt of t h e G S A n e ar Br a u n c e w ell Q u arr y, 
t o  t h e  n ort h  a n d  s o ut h  of  H all  Far m  ( Bl o x h ol m),  s urr o u n di n g  
R A F  Di g b y  t o  t h e  s o ut h,  e ast  a n d  n ort h- e ast,  n ort h  of  As h b y  
d e l a L a u n d e a n d S c o p wi c k a n d w est of Bri c k y ar d Far m w h er e 
t h e ar c h a e ol o gi c al p ot e nti al m ust b e c o nsi d er e d v er y hi g h. T h e 
o nl y fi n di n gs of n ot e fr o m t h e s u bs e q u e nt s ur v e y f or t h e c a bl e 
r o ut e o pti o n w er e t w o pit ali g n m e nts, o n e l o c at e d a dj a c e nt t o 
t h e A1 5 a n d t h e ot h er s o ut h- w est of R A F Di g b y w hi c h m ar k e d 
a c o nti n u ati o n of a m u c h l o n g er pit ali g n m e nt r e c or d e d i n t h e 
ori gi n al s ur v e y.

O utsi d e  of  t h es e  f o ci  of  a cti vit y,  a  r e g ul ar  gri d d e d  p att er n  of  
w e a kl y  m a g n eti c all y  e n h a n c e d,  li n e ar  tr e n d  a n o m ali es  ali g n e d  
n ort h- w est/s o ut h- e ast w as i d e nti fi e d i n al m ost e v er y fi el d w est of 
t h e B 11 9 1. A n a nt hr o p o g e ni c c a us e f or t h es e dit c h-li k e a n o m ali es, 
s u c h as a r eli ct fi el d s yst e m, is still c o nsi d er e d m ost li k el y gi v e n t h e 
h o m o g e n eit y a n d r e g ul arit y of t h e r es p o ns es o v er s u c h a l ar g e 
ar e a. Els e w h er e, m a g n eti c a n o m ali es i d e ntif yi n g; f or m er p o n ds, 
b uil di n gs, pits a n d e xtr a cti o n sit es, a gri c ult ur al tr e n ds i n cl u di n g 
ri d g e  a n d  f urr o w  a n d  m o d er n  c ulti v ati o n  p att er ns,  f or m er  
b o u n d ari es, fi el d dr ai ns a n d b uri e d s er vi c es a n d t h os e arisi n g fr o m 
n at ur al/ g e ol o gi c al v ari ati o ns ar e wi d el y r e c or d e d a cr oss t h e G S A.

W h er e  t h e  s ur v e y  h as  i d e nti fi e d  m or e  si g ni fi c a nt  l e v els  of  
ar c h a e ol o gi c al  a cti vit y  n ot  pr e vi o usl y  r e c or d e d  i n  t h e  L H E R  
i n cl u d es t h e l a n d b et w e e n As h b y d e l a L a u n d a n d R A F Di g b y, 
n ort h- e ast of R A F Di g b y a n d s o ut h of Bl a n k n e y. W hilst t h e s ur v e y 
d at a h as s h o w n d e ns e ar e as of ar c h a e ol o gi c al a cti vit y e xist wit hi n 
a n d  b et w e e n  l o c ati o ns  i d e nti fi e d  i n  t h e  L H E R  as  c o nt ai ni n g  
ar c h a e ol o gi c al ass ets, t h e r es ults als o i d e ntif y l ar g e ar e as wit hi n 
t h e G S A w h er e t h e ar c h a e ol o gi c al p ot e nti al is c o nsi d er e d l o w, 
p arti c ul arl y a cr oss fi el ds a dj a c e nt t o t h e A1 5 ( b ut f urt h er n ort h of 
Br a u n c e w ell Q u arr y) a n d t h e e ast er n m ost fi el ds of t h e sit e.

T h e  l e v el  of  d et ail  a n d  r a n g e  of  a n o m ali es  r e c or d e d  a cr oss  
b ot h s ur v e ys is ar g u e d t o pr o vi d e a hi g h l e v el of c o n fi d e n c e i n 
t h e fi n di n gs a n d t h at t h e y a c c ur at el y r e fl e ct t h e ar c h a e ol o gi c al 
p ot e nti al  of  t h e  G S A,  n ot wit hst a n di n g  t h e  li mit ati o ns  of  
m a g n et o m et er s ur v e y t o d e fi n e p arti c ul arl y s m all, v er y w e a kl y  
e n h a n c e d or a n o m ali es m as k e d b y ar e as of dist ur b a n c e a n d/ or 
str o n g er m a g n eti c a n o m ali es.

T h e r es ults fr o m a c o nti g u o us s ur v e y of t his siz e h a v e c o ntri b ut e d 
a  w e alt h  of  i nf or m ati o n  t o  t h e  u n d erst a n di n g  of  n ot  o nl y  
i n di vi d u al f o ci of ar c h a e ol o gi c al a cti vit y wit hi n t h e G S A b ut t h e 
ar c h a e ol o gi c al p ot e nti al of t h e ar e a a n d wi d er l a n ds c a p e. F urt h er 
a n al ysis of t h e ar c h a e ol o gi c al si g ni fi c a n c e of s o m e of t h e f e at ur es 
r e c or d e d  b y  t h e  s ur v e y  b e y o n d  t h eir  s p ati al  distri b uti o n  a n d  
p ot e nti al  r el ati o ns hi p  wit h  ot h er  f e at ur es  is  p er h a ps  m erit e d,  
h o w e v er li es b e y o n d t h e s c o p e of t his s ur v e y r e p ort.



C O N T E N T S

1 I NT R O D U C TI O N 1

1.1 LOC ATI O N, T OP O GR AP H Y A N D L A N D- USE  1

1.2 G E OL O G Y A N D S OILS 2

2 A R C H AE OL O GI C AL B AC K G R O U N D  2

2.1 PRE HIST O RIC 2

2.2 R O M A N O- B RITIS H  3

2.3 ME DIE V AL  3

2.4 POST- ME DIE V AL T O M O DE R N  3

3 A I MS, MET H O D OL O G Y A N D P RE SE NT ATI O N 4

3.1 M A G NET O METE R S UR VE Y  4

4 R E S ULTS  5

5 D IS C USSI O N A N D C O N CL USI O N 17

6 REFE RE N CE S  18

7 A P PE N DI CE S  433

APPE N DI X 1  SPRI N G WELL S OL AR F AR M C A BLE OPTI O N R O UTE, LI NC OL NS HIRE GE OP H YSIC AL S UR VE Y REP O RT  433

APPE N DI X 2  M A G NET O METE R S UR VE Y  490

APPE N DI X 3  SUR VE Y L OC ATI O N I NF O R M ATI O N  491

APPE N DI X 4  G E OP H YSIC AL S UR VE Y ARC HI VE 491

APPE N DI X 5   MA G NET O METE R D AT A PR OCESSI N G  491



LI S T O F I L L U S T R A TI O N S

ILL US 1 SITE L OC ATI O N X

ILL US 2  O VE R ALL PR OCESSE D GRE YSC ALE M A G NET O METE R D AT A (1:40,000) 19

ILL US 3  O VE R ALL I NTE RPRET ATI O N OF M A G NET O METE R D AT A (1:40,000) 21

ILL US 4 SITE L OC ATI O N S UPE RI MP OSE D O N LI D AR A N D BE D R OC K GE OL O G Y D AT A (1:34,000) 23

ILL US 5 SECT O R 1 L OC ATI O N M AP OF PR OCESSE D GRE YSC ALE, X Y T R ACE A N D I NTE RPRET ATI O N ILL UST R ATI O NS (1:12,500) 25

ILL US 6 SECT O R 1 GRE YSC ALE PL OT OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 27

ILL US 7 SECT O R 1 I NTE RPRET ATI O N OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 29

ILL US 8 SECT O R 2 L OC ATI O N M AP OF PR OCESSE D GRE YSC ALE, X Y T R ACE A N D I NTE RPRET ATI O N ILL UST R ATI O NS (1:12,500) 31

ILL US 9 SECT O R 2 GRE YSC ALE PL OT OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 33

ILL US 10 SECT O R 2 I NTE RPRET ATI O N OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 35

ILL US 11 SECT O R 3 L OC ATI O N M AP OF PR OCESSE D GRE YSC ALE, X Y T R ACE A N D I NTE RPRET ATI O N ILL UST R ATI O NS (1:12,500) 37

ILL US 12 SECT O R 3 GRE YSC ALE PL OT OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 39

ILL US 13 SECT O R 3 I NTE RPRET ATI O N OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 41

ILL US 14 SECT O R 4 L OC ATI O N M AP OF PR OCESSE D GRE YSC ALE, X Y T R ACE A N D I NTE RPRET ATI O N ILL UST R ATI O NS (1:12,500) 43

ILL US 15 SECT O R 4 GRE YSC ALE PL OT OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 45

ILL US 16 SECT O R 4 I NTE RPRET ATI O N OF PR OCESSE D M A G NET O METE R D AT A (1:12,500) 47

ILL US 17 – 49 SECT OR 1 PR OCESSE D GRE YSC ALE, MI NI M ALLY PR OCESSE D X Y TR ACE PL OT A N D I NTERPRETATI O N OF M A G NET O METER D ATA (1:2,500)       49-81

ILL US 50 –10 6 SECT OR 2 PR OCESSE D GRE YSC ALE, MI NI M ALLY PR OCESSE D X Y TR ACE PL OT A N D I NTERPRETATI O N OF M A G NET O METER D ATA (1:2,500)  113-225

ILL US 107 –157 SECT OR 3 PR OCESSE D GRE YSC ALE, MI NI M ALLY PR OCESSE D X Y TR ACE PL OT A N D I NTERPRETATI O N OF M A G NET O METER D ATA (1:2,500) 227-327

ILL US 158 –20 8 SECT OR 4 PR OCESSE D GRE YSC ALE, MI NI M ALLY PR OCESSE D X Y TR ACE PL OT A N D I NTERPRETATI O N OF M A G NET O METER D ATA (1:2,500) 329-431



ILL U S 1 Site location

40

50

60

70

80

70

50

60
40

30

30

20 1 0

10

10

50

30

20

20

Met heri n g ha m

Bra u nce well

Ti m berla n d

R uski n gto n

Dorri n gto n

Sco p wick

Bla nk ney

Ro wsto n

Walcott

A n wick

Marti n

Di g by

Welli n gore

Nave n by

LI NC OL N

SLE AF O R D

Met heri n g ha m

Wa d di n gto n

Nave n by

R uski n gto n

TFTF

96 04 12

44

52

60

68

Hea dla n d Arc haeolo gy Yorkshire & North
Units 23 –25 & 15  | Acorn Business Centre | Bal me Road | Cleckheaton BD19 4EZ
t  0127 493 8019
e  yorkshireandnorth @headlandarchaeology.co m
w  w w w.headlandarchaeology.co m 

1:100,000 @ A41:100,000 @ A4

2k m2k m00

1:12,500,000 @ A41:12,500,000 @ A4

200k m200k m00

S pri n g w ell S ol ar F ar m, C a bl e O pti o n R o ut e 
- g e o p h ysi c al s ur v e y ar e a

S pri n g w ell S ol ar F ar m - g e o p h ysi c al s ur v e y ar e a

500000 504000 508000 512000

35
20

00
35

60
00

36
00

00

S pring well Solar Far m
Cable Option Route
Lincolnshire



1

HE A DL A N D ARC H AE OL O G Y UK  LT D
© 

20
23

 
by

 
He

a
dl

a
n
d 

Ar
c
ha

e
ol

o
gy

 (
UK

) 
Lt

d 
Fil

e 
Na

me
: 

A
C
RE

22
-
Re

p
or

t-
v3

.
p
df

S P RI N G W E L L S O L A R F A R M 
A N D C A B L E O P TI O N R O U T E, 

LI N C O L N S HI R E

G E O P H Y SI C A L S U R V E Y R E P O R T

1 I N T R O D U C TI O N
H e a dl a n d Ar c h a e ol o g y ( U K) Lt d w as i nstr u ct e d b y R S K o n b e h alf of 

S pri n g w ell E n er g yf ar m Lt d ( T h e Cli e nt) t o u n d ert a k e a g e o p h ysi c al 

( m a g n et o m et er)  s ur v e y  o n  a  c o nti g u o us  p ar c el  of  l a n d  m e as uri n g 

a p pr o xi m at el y 1 4 9 0 h a i n si z e l o c at e d 1 5 k m s o ut h of Li n c ol n b et w e e n 

t h e vill a g es of M et h eri n g h a m a n d Br a u n c e w ell, Li n c ol ns hir e, at t h e 

sit e of t h e pr o p os e d 8 0 0 M W S pri n g w ell S ol ar F ar m (Ill us 1).

T h e  g e o p h ysi c al  s ur v e y  r e p ort,  al o n gsi d e  a n  ar c h a e ol o gi c al  d es k-

b as e d  ass ess m e nt  ( D B A,  H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 a)  a n d  A eri al 

I n v esti g ati o n  R e p ort  ( H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 b)  will  i nf or m 

t h e E n vir o n m e nt al I m p a ct Ass ess m e nt ( EI A, H e a dl a n d Ar c h a e ol o g y 

f ort h c o mi n g)  pr o d u c e d  i n  s u p p ort  of  a  d e v el o p m e nt  c o ns e nt 

or d er ( D C O) a p pli c ati o n f or t h e c o nstr u cti o n of t h e s ol ar f ar m. T h e 

g e o p h ysi cs  s ur v e y  r es ults  will  als o  i nf or m  f ut ur e  ar c h a e ol o gi c al 

str at e g y, if r e q uir e d.

T h e s ur v e y w as u n d ert a k e n i n a c c or d a n c e wit h a Writt e n S c h e m e of 

I n v esti g ati o n  f or  G e o p h ysi c al  S ur v e y  ( W SI)  ( H e a dl a n d  Ar c h a e ol o g y 

2 0 2 2), f oll o wi n g g ui d a n c e c o nt ai n e d i n t h e N ati o n al Pl a n ni n g P oli c y 

Fr a m e w or k ( M H C L G 2 0 2 1) a n d w as c arri e d o ut i n li n e wit h c urr e nt 

b est pr a cti c e ( C h art er e d I nstit ut e f or Ar c h a e ol o gists 2 0 1 4, E ur o p a e 

Ar c h a e ol o gi a C o nsili u m 2 0 1 6). 

T h e  si g ni fi c a nt  m aj orit y  of  t h e  s ur v e y  w as  u n d ert a k e n  d uri n g  a n 

i niti al  l ar g el y  u ni nt err u pt e d  p h as e  of  w or k  ( e x c e pt  f or  C hrist m as 

a n d  N e w  Y e ar)  b et w e e n  O ct o b er  1 7t h,  2 0 2 2  a n d  M ar c h  9t h,  2 0 2 3. 

R e visi o ns  t o  t h e  G e o p h ysi c al  S ur v e y  Ar e a  ( G S A)  b o u n d ar y  d uri n g 

t h e s ur v e y l e d t o t h e i n cl usi o n of t hr e e a d diti o n al fi el ds ( E 1, W 1 a n d 

W 2) at t h e s o ut h er n e n d of t h e sit e w hi c h w er e s ur v e y e d b et w e e n 

M ar c h 1 5t h a n d A pril 4t h, 2 0 2 3. Ot h er fi el ds w er e r e m o v e d as d esi g n 

pr o p os als e v ol v e d. I niti all y u ns uit a bl e fi el ds u n d er h e a v y pl o u g h at 

t h e ti m e of t h e ori gi n al s ur v e y w er e s u bs e q u e ntl y s ur v e y e d b et w e e n 

M a y 9t h a n d M a y 1 2t h 2 0 2 3.

A d diti o n al fi el ds h a v e si n c e b e e n a d d e d t o t h e G S A t o e v al u at e c a bl e 

r o ut e o pti o ns. T his s ur v e y is o n g oi n g, a n d t h e r es ults will b e a d d e d 

as a n A d d e n d u m t o t h e c urr e nt r e p ort i n d u e c o urs e.

All  t h e  a c c essi bl e  p ar c els  wit hi n  t h e  G S A  w er e  s ur v e y e d  wit h  t h e 

t ot al  ar e a  s ur v e y e d  a m o u nti n g  t o  a p pr o xi m at el y  1 3 9 0 h a.  F or  s u c h 

a l ar g e ar e a t h er e w er e g e n er all y v er y f e w ar e as wit hi n t h e G S A t h at 

w er e u ns uit a bl e f or s ur v e y wit h o nl y a f e w e x a m pl es of o v er gr o w n 

or w at erl o g g e d p at c h es a n d stri ps of bir d c o v er at t h e fi el d m ar gi ns.

1. 1 L O C A TI O N, T O P O G R A P H Y A N D 
L A N D U S E

T h e G S A c o m pris es a n irr e g ul ar s h a p e p ar c el of l a n d br o a dl y ali g n e d 

n ort h- e ast  t o  s o ut h- w est  l o c at e d  a p pr o xi m at el y  1 5 k m  s o ut h  of 

Li n c ol n,  s pr e a d  a cr oss  c o nj oi ni n g  fi el ds  sit u at e d  b et w e e n  t h e 

vill a g es  of  M et h eri n g h a m  a n d  Br a u n c e w ell,  Li n c ol ns hir e.  T h e  G S A 

c a n  br o a dl y  b e  s u b- di vi d e d  i nt o  t hr e e  p ar c els  s p a n ni n g  S e ct ors 

1 – 4  (Ill us  2 – 3)  e xt e n di n g  fr o m  N G R  5 0 3 4 9 8  3 5 1 9 9 5  a dj a c e nt  t o 

Br a u n c e w ell q u arr y i n t h e s o ut h, t o t h e n ort h er n m ost fi el d b o u n d 

b y Bl a n k n e y M o or L a n e at N G R 5 0 7 9 6 9 3 6 0 6 0 0.

T h e  w est er n  a n d  s o ut h er n  p arts  of  t h e  G S A  c o v er e d  b y  S e ct ors 

1  a n d  2  li e  i m m e di at el y  a dj a c e nt  t o  t h e  A 1 5  t o  t h e  e ast  a n d  w est 

b et w e e n  Br a u n c e w ell  Q u arr y  a n d  s o ut h  of  R A F  Di g b y.  S e ct or  3 

s p a ns t h e c e ntr al s e cti o n of t h e G S A s urr o u n di n g R A F Di g b y t o t h e 

s o ut h, e ast a n d n ort h- e ast h e a di n g t o w ar ds t h e vill a g e of S c o p wi c k. 

T h e n ort h er n m ost bl o c k of l a n d wit hi n t h e G S A c o v er e d b y S e ct or 

4 li es n ort h- e ast of S c o p wi c k a n d is b o u n d b y t h e P et er b or o u g h t o 

Li n c ol n r ail w a y t o t h e e ast.

At  t h e  l a n ds c a p e  s c al e  t h e  t o p o gr a p h y  of  t h e  G S A  gr a d u all y 

sl o p es d o w n fr o m a h ei g ht of a p pr o xi m at el y 5 4 m a b o v e Or d n a n c e 
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D at u m  ( A O D)  w est  of  t h e  A 1 5  at  t h e  n ort h- w est  c or n er  of  S e ct or 

1,  d o w n  t o  r o u g hl y  7 m  A O D  at  t h e  n ort h- e ast  c or n er  of  t h e  G S A 

w h er e  it  is  b o u n d  b y  t h e  r ail w a y  a n d  a p pr o xi m at el y  3 6 m  A O D  at 

t h e  s o ut h er n m ost  b o u n d ar y  of  t h e  G S A.  G e n er all y,  t h er e  is  m or e 

t o p o gr a p hi c v ari ati o n i n t h e w est er n h alf of t h e G S A, m ar k e dl y i n t h e 

l o c ati o n of si n u o us v ari ati o ns i n t h e u n d erl yi n g li m est o n e b e dr o c k 

g e ol o g y as hi g hli g ht e d b y Li D A R a n d g e ol o g y d at a r es p e cti v el y (Ill us 

4). T h er e is littl e t o p o gr a p hi c v ari ati o n wit hi n t h e fi el ds of t h e e ast er n 

h alf of t h e sit e.

T h e  fi el ds  wit hi n  t h e  G S A  ar e  pr e d o mi n a ntl y  a gri c ult ur al  i n  n at ur e 

c o nt ai ni n g  a  mi x  of  ar a bl e  cr o ps  a n d  p ast ur e.  Gr o u n d  c o n diti o ns 

w er e g e n er all y v er y g o o d a cr oss t h e G S A wit h m a n y fi el ds s ur v e y e d 

p ost- h ar v est  a n d  b et w e e n  cr o p  r ot ati o ns.  M ulti pl e  w o o d e d  ar e as 

a n d  c o p pi c es  ar e  s c att er e d  i n  a n d  ar o u n d  t h e  sit e  a n d  ar e  n ot 

i n cl u d e d  i n  t h e  G S A.  T h er e  is  o n e  w at er c o urs e  t h at  r u ns  r o u g hl y 

e ast/ w est t hr o u g h t h e G S A i n S e ct or 3 t o t h e w at er tr e at m e nt pl a nt 

e ast of R A F Di g b y.

1. 2 G E O L O G Y A N D S OI L S
T h e  s oli d  b e dr o c k  g e ol o g y  b e n e at h  m ost  of  t h e  G S A  c o nsists  of 

di ff er e nt  f or m ati o ns  of  s e di m e nt ar y  J ur assi c  p eri o d  li m est o n e  t h at 

b el o n gs  t o  t h e  S o ut h er n  Li n c ol ns hir e  E d g e,  a  n ort h/s o ut h  li n e ar 

s c ar p  of  li m est o n e  r u n ni n g  t h e  l e n gt h  of  Gr e at er  Li n c ol ns hir e. 

H o w e v er,  t h e  g e ol o g y  is  c o nsi d er a bl y  m or e  c o m pl e x  e ast  of  t h e 

B 11 9 1 c o m p ar e d t o t h e w est (Ill us 4 i ns et). T o t h e w est li m est o n e of 

t h e U p p er Li n c ol ns hir e Li m est o n e M e m b er u n d erli es n e arl y all t h e 

G S A c o v er e d b y S e ct ors 1 a n d 2. T h e e x c e pti o n is a n arr o w b a n d of 

L o w er Li n c ol ns hir e Li m est o n e M e m b er li m est o n e t h at r u ns fr o m t h e 

B 11 9 1 i n t h e e ast, o n a br o a dl y s o ut h- w est/ n ort h- e ast ali g n m e nt, t o 

t h e w est er n e d g e of t h e G S A o n T e m pl e R o a d, cr ossi n g fi el ds T B 3, 

T B 4,  B c d 11 4  a n d  B c d 11 5.  J ust  e ast  of  t h e  A 1 5  t his  b a n d  bi-f ur c at es 

wit h  a  s e c o n d  b a n d  r u n ni n g  i n  a  n ort h- w est erl y  dir e cti o n  u p  t o 

t h e  w est er n  e d g e  of  t h e  G S A  i n  fi el d  B C D 1 0 2.  T h e  si n u o us  s pr e a d 

of  t his  b a n d  of  L o w er  Li n c ol ns hir e  li m est o n e  c oi n ci d es  wit h  t h e 

t o p o gr a p hi c  v ari ati o ns  i n  t his  p art  of  t h e  G S A  s e e n  i n  Li D A R  d at a 

(Ill us 4) wit h dr y v all e ys e vi d e nt i n t h e fi el ds it cr oss es.

T h e  o nl y  ot h er  v ari ati o n  i n  b e dr o c k  g e ol o g y  i n  t h es e  s e ct ors 

u n d erli es  B c d 11  a n d  B c d 1 2 0  w h er e  li m est o n e  of  t h e  Blis w ort h 

Li m est o n e  F or m ati o n  is  r e c or d e d  s urr o u n di n g  a  t hi n  b a n d  of 

Ar gill a c e o us r o c k s wit h s u b or di n at e s a n dst o n e a n d li m est o n e of t h e 

R utl a n d F or m ati o n.

T h e  c h a n g e  i n  b e dr o c k  g e ol o g y  a cr oss  S e ct or  3  l ar g el y  r es p e cts 

t h e r o ut e of t h e B 11 9 1 t hr o u g h R A F Di g b y t o t h e n ort h a n d s o ut h 

w h er e  li m est o n e  of  t h e  Blis w ort h  F or m ati o n  li es  t o  t h e  e ast  a n d 

Li n c ol ns hir e  a n d  U p p er  Li n c ol ns hir e  F or m ati o ns  l a y  t o  t h e  n ort h-

w est a n d s o ut h- w est r es p e cti v el y. T w o s m all p at c h es of m u dst o n e 

of t h e Blis w ort h Cl a y f or m ati o n li e wit hi n fi el ds R w 0 2 a n d t h e n ort h-

e ast er n c or n er of R W 1 0.

T h e  b e dr o c k  g e ol o g y  u n d erl yi n g  S e ct or  4  a p p e ars  as  f o ur  b a n ds 

l o os el y ali g n e d n ort h t o s o ut h t h e w est er n m ost of w hi c h is r e c or d e d 

as  Blis w ort h  Li m est o n e  F or m ati o n  li m est o n e.  T o  t h e  e ast  ar e  t w o 

t hi n  si n u o us  b a n ds  of  m u dst o n e  a n d  li m est o n e  of  t h e  C or n br as h 

F or m ati o n  f oll o w e d  b y  a  l ar g er  b a n d  of  s a n dst o n e,  siltst o n e  a n d 

m u dst o n e of t h e K ell a w a ys F or m ati o n.

N o s u p er fi ci al d e p osits ar e r e c or d e d o v er a si g ni fi c a nt m aj orit y of t h e 

G S A. T w o si n u o us b a n ds of s e di m e nt ar y s a n d a n d gr a v el d e p osits 

f oll o w  t h e  c o urs e  of  dr y  v all e ys  a n d  n at ur al  d e pr essi o ns  i n  t h e 

li m est o n e b e dr o c k ali g n e d r o u g hl y e ast/ w est i n t h e s o ut h er n p art 

of  t h e  G S A  s p a n ni n g  t h e  n ort h er n  p arts  of  fi el ds  B c d 1 0 8,  B c d 1 0 9, 

B c d 11 0  a n d  B c d 111  a n d  a cr oss  t h e  s o ut h er n m ost  fi el d  i n  t h e  G S A, 

W 2. A s m all s pr e a d of cl a y, silt, s a n d a n d gr a v el H e a d d e p osit is als o 

r e c or d e d  al o n gsi d e  t h e  s a n d  a n d  gr a v el  d e p osits  i n  W 2.  A  s pr e a d 

of  cl a y  a n d  silt  ti d al  fl at  d e p osits  e n cr o a c h es  fr o m  t h e  n ort h  i nt o 

p arts of B y 0 2 a n d B y 0 3 a n d ar e t h e o nl y ot h er s u p er fi ci al d e p osits 

r e c or d e d a cr oss t h e G S A ( N E R C 2 0 2 2).

T h e  o v erl yi n g  s oils  of  t h e  G S A  ar e  l ess  v ari e d  t h a n  t h e  u n d erl yi n g 

g e ol o g y  wit h  t hr e e  br o a d  ar e as  i d e nti fi e d.  T o  t h e  s o ut h  a n d  w est 

of  R A F  Di g b y  ( S e ct ors  1  a n d  2)  t h e  o v erl yi n g  s oils  ar e  cl assi fi e d  i n 

t h e S oils c a p e 3 Ass o ci ati o n, c h ar a ct eris e d as s h all o w li m e-ri c h l o a m y 

s oils o v er c h al k or li m est o n e. T o t h e e ast a n d n ort h- e ast of R A F Di g b y 

( S e ct ors 3 a n d 4) t h e s oils ar e cl assi fi e d i n t h e S oils c a p e 5 Ass o ci ati o n 

d es cri b e d as fr e el y dr ai ni n g li m e-ri c h l o a m y s oils. T h e e ast er n m ost 

fi el ds  of  t h e  G S A  ( S e ct or  4)  ar o u n d  A cr e  L a n e  ar e  cl assi fi e d  i n  t h e 

S oils c a p e 2 2 Ass o ci ati o n, c h ar a ct eris e d as l o a m y s oils wit h n at ur all y 

hi g h gr o u n d w at er ( Cr a n fi el d U ni v ersit y 2 0 2 1).

G ui d a n c e  ( E n glis h  H erit a g e  2 0 0 8;  Ta bl e  4)  i n di c at es  t h at 

m a g n et o m et er s ur v e y c a n b e r e c o m m e n d e d o v er a n y s e di m e nt ar y 

g e ol o g y  a n d  a v er a g e  r es p o ns es  t o  m a g n et o m et er  s ur v e y  o v er 

J ur assi c  li m est o n e  ar e  g o o d,  alt h o u g h  a  wi d e  r a n g e  of  m a g n eti c 

s us c e pti biliti es  i n  t h e  p ar e nt  r o c k  c a n  r es ult  i n  v er y  v ari a bl e 

b a c k gr o u n d  r es p o ns es  t o  m a g n et o m et er  s ur v e y.  Als o,  a n y 

Q u at er n ar y  d e p osits  o v erl yi n g  t h e  s oli d  g e ol o g y  ar e  a  pri m ar y 

c o nsi d er ati o n  as  t h e y  oft e n  s h o w  a  hi g h  d e gr e e  of  l o c al  v ari ati o n, 

a n d t h e m a g n eti c r es p o ns e is us u all y d e p e n d e nt o n t h e m a g n eti c 

mi n er al o g y of t h e p ar e nt s oli d g e ol o g y. 

T h e  c o m bi n ati o n  of  u n d erl yi n g  li m est o n e  b e dr o c k  a n d 

wi d es pr e a d a bs e n c e of s u p er fi ci al d e p osit s m e a ns t h e pr e v aili n g 

g e ol o gi c al  a n d  p e d ol o gi c al  c o n diti o ns  f or  m u c h  of  t h e  G S A  ar e 

e ntir el y  a p pr o pri at e  f or  t h e  a p pli c ati o n  of  m a g n et o m et er  s ur v e y 

f or  t h e  d et e cti o n  of  ar c h a e ol o gi c al  f e at ur es.  Pr e vi o us  s m all  s c al e 

m a g n et o m et er  s ur v e ys  b or d eri n g  t h e  G S A  i n  a d v a n c e  of  t h e 

e x p a nsi o n of t h e Br a u n c e w ell Q u arr y sit e ( O xf or d Ar c h a e ot e c h ni c s 

1 9 9 6  a n d  2 0 0 8)  als o  yi el d e d  p ositi v e  r es ult s  hi g hli g hti n g  t h e 

s uit a bilit y of t h e t e c h ni q u e i n t his l o c ati o n.

2 A R C H A E O L O GI C A L B A C K G R O U N D
T h e  f oll o wi n g  ar c h a e ol o gi c al  b a c k gr o u n d  is  a d a pt e d  fr o m 

i nf or m ati o n  d et ail e d  wit hi n  a  c o m pr e h e nsi v e  ar c h a e ol o gi c al  d es k-

b as e d  ass ess m e nt  ( A D B A  -  H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 a)  a n d 

a eri al i n v esti g ati o n r e p ort ( H e a dl a n d Ar c h a e ol o g y 2 0 2 3 b) c o m pil e d 

i n  s u p p ort  of  a n  E n vir o n m e nt al  I m p a ct  Ass ess m e nt  ( EI A)  f or  t h e 

pr o p os e d s ol ar d e v el o p m e nt.

2. 1 P R E HI S T O RI C
T h er e ar e 3 4 r e c or ds h el d b y t h e Li n c ol ns hir e Hist ori c E n vir o n m e nt 

R e c or d ( L H E R) r el ati n g t o pr e hist ori c a cti vit y l o c at e d i n p art or f ull y 

wit hi n t h e G S A. M ost of t his e vi d e n c e h as b e e n r e c or d e d fr o m air 
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p h ot o gr a p hs d uri n g t h e N ati o n al M a p pi n g Pr o gr a m m e ( N M P). Fi el ds 

wit hi n S e ct ors 1 a n d 2 s h o w e vi d e n c e f or pr e hist ori c s ettl e m e nt a n d 

f u n er ar y  a cti vit y.  O n  t h e  e ast er n  b o u n d ar y  of  t h e  G S A  i n  S e ct or  2 

( fi el d B c d 111) a p ot e nti al pr e hist ori c s ettl e m e nt h as b e e n r e c or d e d 

fr o m cr o p m ar k s ( M LI 8 4 4 5 8); s ettl e m e nt is als o r e c or d e d wit hi n t h e 

n ort h er n  p arts  of  S e ct or  3  ( fi el ds  B c d 0 6 6  a n d  B c d 1 4 8;  M LI 8 7 4 1 4). 

S urr o u n di n g  t h es e  ar e as  of  s ettl e m e nt  is  e vi d e n c e  f or  pr e hist ori c 

b arr o w  b uri als.  I m m e di at el y  n ort h  of  t h e  s ettl e m e nt  e vi d e n c e  i n 

S e ct or 3 is a p ot e nti al b arr o w c e m et er y ( M LI 8 7 4 1 6) a n d s o ut h of R A F 

Di g b y ( B c d 0 7 9) t hr e e p ossi bl e r o u n d b arr o ws ar e r e c or d e d cl os e t o 

e a c h ot h er ( M LI 9 0 9 9 4; M LI 9 0 9 9 5; M LI 9 0 9 9 8). Ot h er is ol at e d r o u n d 

b arr o ws ar e r e c or d e d i n t h e wi d er G S A, f urt h er a w a y fr o m s ettl e m e nt 

e vi d e n c e i n fi el ds B c d 1 2 0 ( M LI 8 4 4 5 3) a n d B c d 1 4 8 ( M LI 9 0 9 8 2). A Br o n z e 

A g e cr e m ati o n ( M LI 8 2 5 0 6) h as als o b e e n r e c or d e d j ust o utsi d e t h e 

G S A, 2 0 0 m n ort h of fi el d B y 2 0 i n S e ct or 4 e ast of Bri c k y ar d F ar m b ut 

i nsi d e t h e r ail w a y b o u n di n g t h e G S A. T h e r el ati v e c o m m o n alit y of 

r o u n d  b arr o ws  wit hi n  t h e  G S A  a n d  t h e  pr es e n c e  of  a  Br o n z e  A g e 

b uri al is i n di c ati v e of Br o n z e A g e o c c u p ati o n wit hi n t h e G S A.

T h er e is als o e vi d e n c e wit hi n t h e G S A t h at t his ar e a w as us e d d uri n g 

pr e hist or y f or a gri c ult ur al e x pl oit ati o n. M or e br o a dl y all ar e as c o nt ai n 

cr o p m ar k e vi d e n c e f or li n e ar dit c h es a n d e n cl os ur es. N ot a bl y ar e as 

e ast of t h e A 1 5 i n S e ct ors 1 a n d 2 w hi c h c o nt ai n t w o pit ali g n m e nts 

( M LI 8 4 4 5 2;  M LI 8 8 3 5 7)  a n d  S e ct or  3  w h er e  t w o  tr a c k w a ys  wit h 

e n cl os ur es n e ar b y ar e r e c or d e d ( M LI 8 6 7 5 3; M LI 8 7 4 1 3). It is cl e ar t h at 

t h e G S A w as o c c u pi e d d uri n g t h e pr e hist ori c p eri o d, t h e r eli a n c e o n 

a eri al i m a g er y t o i d e ntif y sit es h as cr e at e d a g e n er alis ati o n i n ti m e 

p eri o d.  H o w e v er,  t h e  c o nsi d er a bl e  pr es e n c e  of  r o u n d  b arr o ws  is 

i n di c ati v e of a L at e N e olit hi c t o Br o n z e A g e pr es e n c e.

T h er e is ass ess e d t o b e hi g h p ot e nti al f or pr e hist ori c r e m ai ns t o b e 

pr es e nt a cr oss t h e G S A d u e t o t h e c o nsi d er a bl e e vi d e n c e r e c or d e d 

h er e b y t h e N M P. H o w e v er, it is p ossi bl e t h at t h e c o nti n u o us pl o u g hi n g 

of t h e ar e a t hr o u g h at l e ast t h e p ost- m e di e v al a n d m o d er n p eri o ds 

h as c a us e d d a m a g e t o b el o w gr o u n d ar c h a e ol o gi c al r e m ai ns.

2. 2 R O M A N O B RI TI S H
T h e L H E R r e c or ds ei g ht ass ets of R o m a n o- Britis h d at e wit hi n t h e G S A, 

t h e m ost si g ni fi c a nt e vi d e n c e of w hi c h is t h e R o m a n r o a d r u n ni n g 

t hr o u g h  S e ct or  3  cr ossi n g  fi el ds  R w 0 1,  R w 0 7,  R w 0 8,  R w 1 2  a n d 

B k 0 2  ( M LI 6 0 8 1 3).  T h er e  is  a n ot h er  r e c or d e d  R o m a n  r o a d  f oll o wi n g 

t h e  s a m e  ali g n m e nt  as  t h e  pr es e nt  A 1 5  ( M LI 8 6 2 2 8).  B ot h  r o a ds, 

d es cri b e d as c o nti n u ati o ns of M ar e h a m L a n e, r u n fr o m t h e R o m a n 

s ettl e m e nt at Sl e af or d t o t h e f ort at Li n c ol n. E vi d e n c e of R o m a n o-

Britis h  a cti vit y  wit hi n  t h e  G S A  is  s ol el y  m a d e  u p  of  art ef a ct u al 

fi n ds w hi c h is i n di c ati v e of t his ar e a b ei n g fr e q u e nt e d b y tr a v ell ers 

h e a di n g b et w e e n Sl e af or d a n d Li n c ol n.

T h er e is ass ess e d t o b e l o w t o m e di u m p ot e nti al f or ar c h a e ol o gi c al 

r e m ai ns  of  R o m a n o- Britis h  d at e  t o  s ur vi v e  wit hi n  t h e  G S A.  It  is 

m ost li k el y t h at a n y r e m ai ns w o ul d m ost li k el y b e f o u n d i n S e ct or 

3,  pr o b a bl y  ass o ci at e d  wit h  t h e  R o m a n  r o a d  r e c or d e d  h er e.  A n y 

ot h er  r e m ai ns  w o ul d  li k el y  b e  art ef a ct u al.  H o w e v er,  it  is  p ossi bl e 

t h at t h e c o nti n u o us pl o u g hi n g of t h e ar e a t hr o u g h at l e ast t h e p ost-

m e di e v al a n d m o d er n p eri o ds h as c a us e d d a m a g e t o b el o w gr o u n d 

ar c h a e ol o gi c al r e m ai ns.

2. 3 M E DI E V A L
T h e  m e di e v al  p eri o d  is  p o orl y  r e pr es e nt e d  wit hi n  t h e  G S A  wit h 

cr o p m ar k s  s e e n  i n  S e ct or  2  ( B c d 111;  M LI 8 4 4 5 7),  a  p aris h  b o u n d ar y 

r e c or d e d  i n  S e ct or  3  ( M LI 8 9 1 5 5)  a n d  a  br ass  j ett o n  fi n d  r e c or d e d 

i m m e di at el y n ort h of C 6 b ut o utsi d e t h e G S A ( M LI 8 2 6 5 0). D uri n g t his 

p eri o d  t h e  n e ar b y  s ettl e m e nts  of  As h b y- d e-l a- L a u n d e  ( M LI 8 9 1 6 6), 

S c o p wi c k  ( M LI 8 6 7 7 4),  Br a u n c e w ell  ( N H L E 1 0 1 8 3 9 7)  a n d  T e m pl e 

Br u er  ( M LI 8 4 4 4 9)  st art e d  t o  d e v el o p  a n d  j ust  o utsi d e  S e ct ors  2,  3 

a n d 4 m e di e v al ri d g e a n d f urr o w is r e c or d e d ( M LI 6 0 5 6 8; M LI 8 7 0 3 3; 

M LI 8 7 4 1 9;  M LI 8 7 4 4 6).  It  is  m ost  li k el y  t h at  t his  ar e a  w as  us e d  f or 

a gri c ult ur al e x pl oit ati o n d uri n g t h e m e di e v al p eri o d.

T h er e  is  ass ess e d  t o  b e  m e di u m  p ot e nti al  f or  ar c h a e ol o gi c al 

r e m ai ns  of  t his  d at e  t o  s ur vi v e  wit hi n  t h e  G S A.  T h er e  is  g o o d 

e vi d e n c e  t h at  t his  ar e a  w as  f ar m e d  d uri n g  t h e  m e di e v al  p eri o d, 

s o a n y r e m ai ns ar e li k el y t o b e a gri c ult ur al i n n at ur e, f or e x a m pl e 

ri d g e a n d f urr o w pl o u g hi n g. S u c h r e m ai ns w er e u nli k el y d et e ct e d 

b y t h e N M P a n d ar e n ot visi bl e o n air p h ot o gr a p hs d u e t o t h e p ost-

m e di e v al a n d m o d er n pl o u g hi n g h er e.

2. 4 P O S T M E DI E V A L T O M O D E R N
T h e  a gri c ult ur al  us e  of  t h e  G S A  c o nti n u e d  i nt o  t h e  p ost- m e di e v al 

p eri o d. T h e fi el d b o u n d ari es pr es e nt t o d a y c a n l ar g el y all b e tr a c e d 

b a c k  t o  tit h e  m a ps  ( Kir k b y  Gr e e n  1 8 4 0  a n d  R o ulst o n  1 8 4 3)  a n d 

first  e diti o n  Or d n a n c e  S ur v e y  m a p pi n g.  T h e  o nl y  ot h er  e vi d e n c e 

r e c or d e d  f or  t h e  p ost- m e di e v al  p eri o d  r el at es  t o  hi g hl y  l o c alis e d, 

s m all-s c al e e xtr a cti o n d ott e d ar o u n d t h e G S A.

T h e G S A h as c o nti n u e d t o b e us e d f or a gri c ult ur e i nt o t h e m o d er n 

p eri o d a n d t h er e is littl e e vi d e n c e t o s u g g est a n y ot h er us e of t his 

ar e a ot h er t h a n f or a gri c ult ur e. T h e L H E R h ol ds t w o r e c or ds d ati n g 

t o t h e m o d er n p eri o d: a W orl d W ar 2 ( W W 2) air cr aft cr as h sit e i n 

S e ct or  4  ( fi el d  B y 2 2;  M LI 1 2 5 4 1 6)  a n d  R A F  Di g b y  i n  t h e  n ort h  of 

S e ct or 3 ( M LI 6 0 6 2 1).

T h er e is m e di u m t o hi g h p ot e nti al t h at r e m ai ns of a p ost- m e di e v al 

t o m o d er n d at e s ur vi v e wit hi n t h e G S A, b ut t h es e w o ul d m ost li k el y 

b e a gri c ult ur al i n n at ur e. H o w e v er, t h er e is p ot e nti al t h at r e m n a nts of 

l o c alis e d p ost- m e di e v al e xtr a cti o n c o ul d s ur vi v e as w ell as e vi d e n c e 

of t h e air cr aft cr as h sit e i n fi el d B y 2 2.

T h er e ar e 2 4 7 pr e vi o us ar c h a e ol o gi c al e v e nt s wit hi n a 2 k m st u d y 

ar e a  r e c or d e d  b y  t h e  Li n c ol ns hir e  H E R.  T w e nt y- fi v e  of  t h es e 

ar e  wit hi n  t h e  G S A.  O n e  of  t h es e  ar c h a e ol o gi c al  e v e nt s  is  a n 

a nti q u ari a n  i n v esti g ati o n  i m m e di at el y  o ut si d e  t h e  G S A  e ast  of 

Bri c k y ar d F ar m i n t h e l o c ati o n of a Br o n z e A g e cr e m ati o n ( E LI 2 7 1 2). 

A n ot h er  is  a  r es e ar c h-l e d  i n v esti g ati o n  of  a  W W 2  pill b o x  o n  t h e 

n ort h er n b o u n d ar y of B c d 0 7 9 ( E LI 1 2 9 7 1) a n d t h e r e m ai ni n g e v e nt s 

ar e c h a n c e dis c o v eri es.

T h e  G S A  h as  b e e n  i nt e nsi v el y  pl o u g h e d  si n c e  t h e  p ost- m e di e v al 

p eri o d  w hi c h  h as  c a us e d  e xt e nsi v e  dist ur b a n c e  a cr oss  t h e  sit e. 

M a n y of t h e cr o p m ar k s ar e n o l o n g er visi bl e o n Li D A R or r e c e nt air 

p h ot o gr a p hs, li k el y d u e t o m o d er n a gri c ult ur al a cti vit y.
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3 AI M S, M E T H O D O L O G Y A N D 
P R E S E N T A TI O N

T h e g e n er al ai m of t h e g e o p h ysi c al s ur v e y w as t o pr o vi d e e n o u g h 

i nf or m ati o n  t o  c orr o b or at e,  i d e ntif y  a n d  c h ar a ct eris e  s u b-s urf a c e 

a n o m ali es t h at m a y h a v e a n ar c h a e ol o gi c al ori gi n, i n cl u di n g d e fi ni n g 

t h e  s p ati al  li mits  of  alr e a d y  k n o w n  or  s us p e ct e d  h erit a g e  ass ets, 

wit hi n t h e d e fi n e d s ur v e y ar e as. T his i nf or m ati o n will f or m p art of a 

m u c h l ar g er b o d y of e vi d e n c e fr o m a v ari et y of s o ur c es t h at, t a k e n as 

a w h ol e, will e n a bl e a n ass ess m e nt t o b e m a d e of t h e i m p a ct of t h e 

pr o p os e d d e v el o p m e nt o n a n y s u b-s urf a c e ar c h a e ol o gi c al r e m ai ns, 

w h er e  pr es e nt  a n d  t h er ef or e  h el p  d et er mi n e  a n  a p pr o pri at e 

miti g ati o n str at e g y.

T h e s p e ci fi c ar c h a e ol o gi c al o bj e cti v es of t h e g e o p h ysi c al s ur v e y w er e:

› t o g at h er e n o u g h i nf or m ati o n t o i nf or m t h e e xt e nt, c o n diti o n, 

c h ar a ct er  a n d  d at e  ( as  f ar  as  cir c u mst a n c es  p er mit)  of  a n y 

ar c h a e ol o gi c al f e at ur es a n d d e p osits wit hi n t h e G S A,

› t o o bt ai n i nf or m ati o n t h at will c o ntri b ut e t o a n e v al u ati o n of t h e 

si g ni fi c a n c e of t h e pr o p os e d s ol ar d e v el o p m e nt u p o n c ult ur al 

h erit a g e ass ets, a n d

› t o pr e p ar e a f ull y ill ustr at e d r e p ort o n t h e r es ult s of t h e s ur v e y 

t h at  is  c o m pli a nt  wit h  all  r el e v a nt  st a n d ar ds,  g ui d a n c e  a n d 

g o o d pr a cti c e. 

3. 1 M A G N E T O M E T E R S U R V E Y
It  is  a c k n o wl e d g e d  t h at  m a g n et o m etr y  h as  li mit ati o ns  a n d 

t h at  c ert ai n  t y p es  of  s u b-s urf a c e  r e m ai ns  m a y,  u n d er  c ert ai n 

cir c u mst a n c es,  b e  m or e  li k el y  t o  b e  i d e nti fi e d  b y  ot h er  s ur v e y 

t e c h ni q u es s u c h as e art h r esist a n c e, gr o u n d p e n etr ati n g r a d ar ( G P R) 

or el e ctr o- m a g n eti c m et h o ds w hi c h m e as ur e di ff er e nt g e o p h ysi c al 

pr o p erti es.  H o w e v er,  t o  a c hi e v e  t h e  i m m e di at e  pr oj e ct  ai ms  o v er 

s u c h a l ar g e ar e a c o nstit uti n g t h e G S A, m a g n et o m etr y w as s el e ct e d 

as  t h e  b est  g e n er al- p ur p os e  m et h o d ol o g y  f or  ass essi n g  t h e  sit e 

gi v e n  t h e  s u b-s urf a c e  r e m ai ns  m ost  li k el y  t o  b e  e n c o u nt er e d,  t h e 

r es ults of e arli er s ur v e ys a n d t h e pr oj e ct c o nsi d er ati o ns.

M a g n eti c  s ur v e y  m et h o ds  r el y  o n  t h e  a bilit y  of  a  v ari et y  of 

i nstr u m e nts t o m e as ur e v er y s m all m a g n eti c fi el ds ass o ci at e d wit h 

b uri e d ar c h a e ol o gi c al r e m ai ns. A f e at ur e s u c h as a dit c h, pit or kil n 

c a n  a ct  li k e  a  s m all  m a g n et,  or  s eri es  of  m a g n ets,  t h at  pr o d u c e 

dist orti o ns  ( a n o m ali es)  i n  t h e  e art h’s  m a g n eti c  fi el d.  I n  m a p pi n g 

t h es e  sli g ht  v ari ati o ns,  d et ail e d  pl a ns  of  sit es  c a n  b e  o bt ai n e d  as 

b uri e d  f e at ur es  oft e n  pr o d u c e  r e as o n a bl y  c h ar a ct eristi c  a n o m al y 

s h a p es  a n d  str e n gt hs  ( G a ff n e y  &  G at er  2 0 0 3).  F urt h er  i nf or m ati o n 

o n s oil m a g n etis m a n d t h e i nt er pr et ati o n of m a g n eti c a n o m ali es is 

pr o vi d e d i n A p p e n di x 1. 

T h e  s ur v e ys  w er e  u n d ert a k e n  usi n g  t w o  a d a pt ati o ns  of  f o ur 

B arti n gt o n  Gr a d 6 0 1  s e ns ors  m o u nt e d  at  1 m  i nt er v als  ( 1 m  tr a v ers e 

i nt er v al) o nt o a ri gi d fr a m e. F or m ost of t h e s ur v e y t h e fr a m e w as 

c arri e d  m a n u all y  b y  t h e  s ur v e y ors.  W h e n  gr o u n d  c o n diti o ns  w er e 

s uit a bl e t h e fr a m e w as t o w e d o n a w h e el e d arr a y b e hi n d a q u a d bi k e. 

I n b ot h c o n fi g ur ati o ns t h e s yst e m w as pr o gr a m m e d t o t a k e r e a di n gs 

at a fr e q u e n c y of 1 0 H z ( all o wi n g f or a 1 0 – 1 5 c m s a m pl e i nt er v al) o n 

r o a mi n g  tr a v ers es  (s w at hs)  4 m  a p art.  T h es e  r e a di n gs  w er e  st or e d 

o n  a n  e xt er n al  w e at h er pr o of  l a pt o p  a n d  l at er  d o w nl o a d e d  f or 

pr o c essi n g  a n d  i nt er pr et ati o n.  T h e  s yst e m  w as  li n k e d  t o  a  Tri m bl e 

R 1 2  R e al  Ti m e  Ki n eti c  ( R T K)  di ff er e nti al  Gl o b al  P ositi o ni n g  S yst e m 

( d G P S)  o ut p utti n g  i n  N M E A  m o d e  t o  e ns ur e  a  hi g h  p ositi o n al 

a c c ur a c y f or e a c h d at a p oi nt.  

M L Gr a d 6 0 1  a n d  M ulti Gr a d 6 0 1  ( G e o m ar  S oft w ar e  I n c.)  s oft w ar e 

w as  us e d  t o  c oll e ct  a n d  e x p ort  t h e  d at a.  A  c o m bi n ati o n  of 

T err as ur v e y or  v 3. 0. 3 5. 1  ( D W C o ns ulti n g)  a n d  A n o m al y  G e o S ur v e y 

v 1. 1 1. 1 1 ( © 2 0 1 8 R o b bi e A ustr u ms) s oft w ar e p a c k a g es w er e us e d t o 

pr o c ess a n d e x p ort t h e d at a pl ot s. S u bs e q u e nt d at a i nt er pr et ati o n 

a n d  ill ustr ati o n  w or k  w as  u n d ert a k e n  usi n g  A ut o d es k  A ut o C A D 

a n d Q GI S v 3. 2 2. 1 2 r es p e cti v el y.

A n o v er all l o c ati o n pl a n of t h e G S A is pr es e nt e d at a s c al e of 1: 1 0 0, 0 0 0 

i n Ill us 1. O v er all pr o c ess e d gr e ys c al e a n d i nt er pr et ati o n ill ustr ati o ns 

ar e  s h o w n  i n  Ill us  2  a n d  Ill us  3  r es p e cti v el y  at  a  s c al e  of  1: 4 0, 0 0 0. 

Li D A R d at a wit h t h e G S A o utli n e s u p eri m p os e d is dis pl a y e d i n Ill us 

4  at  a  s c al e  of  1: 3 4, 0 0 0.  B e dr o c k  g e ol o g y  d at a  wit h  G S A  o utli n e  is 

dis pl a y e d as t h e i ns et t o Ill us 4.

D u e t o t h e si z e a n d g e o gr a p hi c s pr e a d of t h e G S A, t w el v e o v er vi e w 

ill ustr ati o ns (t hr e e p er S e ct or 1 t hr o u g h 4) d et aili n g t h e l o c ati o n of 

t h e 1: 2, 5 0 0 ill ustr ati o ns, pr o c ess e d gr e ys c al e d at a a n d m a g n et o m et er 

i nt er pr et ati o n wit h fi el d n a m es a n d L H E R m o n u m e nt a n d e v e nt d at a, 

ar e s h o w n at a s c al e of 1: 1 2, 5 0 0 i n Ill us 5 t hr o u g h Ill us 1 6. I n di vi d u al 

fi el ds ar e r ef err e d t o b y n a m es pr o vi d e d t o H e a dl a n d Ar c h a e ol o g y 

at  t h e  c o m m e n c e m e nt  of  t h e  pr oj e ct.  T h e  s ur v e y  d at a  is  s h o w n 

i n  f ull y  pr o c ess e d  gr e ys c al e  f or m at,  mi ni m all y  pr o c ess e d  X Y  tr a c e 

pl ot  f or m at  wit h  a c c o m p a n yi n g  i nt er pr et ati o n  pl ots  at  1: 2, 5 0 0  i n 

Ill ustr ati o ns 1 7 t o 2 0 8 i n cl usi v e. 

T h e f ull s ur v e y r e p ort i n cl u di n g ill ustr ati o ns f or t h e c a bl e o pti o n r o ut e 

ar e i n cl u d e d i n A p p e n di x 1. T e c h ni c al i nf or m ati o n o n t h e e q ui p m e nt 

us e d,  d at a  pr o c essi n g  a n d  m a g n et o m et er  s ur v e y  m et h o d ol o g y 

is  gi v e n  i n  A p p e n di x  2.  D et ails  of  t h e  s ur v e y  l o c ati o n  i nf or m ati o n 

ar e  i n  A p p e n di x  3.  A  n ot e  o n  t h e  f or m at  of  t h e  g e o p h ysi c al  d at a 

ar c hi v e  is  pr es e nt  i n  A p p e n di x  4.  D at a  pr o c essi n g  d et ails  f or  t h e 

m a g n et o m et er  s ur v e y  ar e  pr es e nt e d  i n  A p p e n di x  4.  T h e  O A SI S 

Ar c hi v e e ntr y is i n cl u d e d as A p p e n di x 6.

T h e s ur v e y m et h o d ol o g y, r e p ort a n d a n y r e c o m m e n d ati o ns c o m pl y 

wit h  g ui d eli n es  o utli n e d  b y  E ur o p a e  Ar c h a e ol o gi a  C o nsili u m  ( E A C 

2 0 1 6) a n d b y t h e C h art er e d I nstit ut e f or Ar c h a e ol o gists ( CIf A 2 0 1 4 b). 

All Ill ustr ati o ns fr o m Or d n a n c e S ur v e y ( O S) m a p pi n g ar e r e pr o d u c e d 

wit h  t h e  p er missi o n  of  t h e  c o ntr oll er  of  His  M aj est y’s  St ati o n er y 

O ffi c e ( © Cr o w n c o p yri g ht).

T h e ill ustr ati o ns i n t his r e p ort h a v e b e e n pr o d u c e d f oll o wi n g a n al ysis 

of t h e d at a i n ‘r a w’ ( mi ni m all y pr o c ess e d) a n d pr o c ess e d f or m ats (s e e 

a b o v e)  a n d  o v er  a  r a n g e  of  di ff er e nt  dis pl a y  l e v els.  All  ill ustr ati o ns 

ar e pr es e nt e d t o dis pl a y a n d i nt er pr et t h e d at a fr o m t his sit e t o b est 

e ff e ct b as e d o n t h e e x p eri e n c e a n d k n o wl e d g e of m a n a g e m e nt a n d 

r e p orti n g st a ff. 
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4 R E S U L T S 
T h e  r es ults  ar e  d es cri b e d  b y  S e ct or  i n  Ta bl e  1  b el o w.  Wit hi n  e a c h 

S e ct or  fi el ds  h a v e  b e e n  gr o u p e d  b as e d  o n  t h eir  g e o gr a p hi c 

pr o xi mit y  a n d/ or  si mil ar  t y p es  of  g e o p h ysi c al  r es p o ns es  i d e nti fi e d 

wit hi n. M a n y of t h e br o a d er g e ol o gi c al a n o m ali es a n d s o m e f o ci of 

ar c h a e ol o gi c al a cti vit y e xt e n d b e y o n d t h e m o d er n fi el d b o u n d ar y 

li mits a n d t h er ef or e gr o u pi n g of fi el ds w as r e q uir e d t o b est d es cri b e 

a n d d e fi n e t h e c h ar a ct eristi cs of t h es e f e at ur es. T h e list of ass o ci at e d 

ar c h a e ol o gi c al  L H E R  ass ets  a n d  e v e nts  i n cl u d e d  i n  t h e  r es ults 

t a bl e  is  n ot  e x h a usti v e  a n d  o nl y  i n cl u d es  t h os e  ass ets  r el e v a nt  t o 

t h e a n o m ali es i d e nti fi e d i n t h e s ur v e y l yi n g wit hi n or i m m e di at el y 

a dj a c e nt t o t h os e fi el ds b ei n g dis c uss e d as p art of t h e G S A.

SEC T O R 1
ILL US 5 7 A N D 17 49

FIEL D N O. A RC H AE OL O GIC AL 
A N O M ALIES

ASS OCI ATE D 
A RC H AE OL O GIC AL 
L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

Tb1

(Illus 17-22 
and 26-28)

No? None No ano malies of clear archaeological potential are identified in this field. A series of faint, regular parallel and perpendicular linear trend 
ano malies for ming a grid like pattern cross the southern part of the field in a general north- west/south-east direction. These ano malies are 
tentatively interpreted as possibly for ming part of a very large field syste m extending across many of the fields contained within Sectors 1 and 
2. The more consistent nature of these linear ano malies lies in contrast to the irregular background mottling effects likely derived fro m natural 
periglacial processes or surface cracks in the li mestone. The northern extent of these ditch-like features appears to respect a dry valley evident in 
the LiDAR data (Illus 4), possibly identifying another depression in the li mestone bedrock as seen else where in the GS A, crossing the northern 
part of Tb1 and Tb2. Ho wever, the absence of response here may be a result of the more ho mogenous deposits present within the depression 
and does not necessarily indicate an absence of features.

Contained within the southern half of the field and located predo minantly to wards the peripheries of the present field boundaries are several 
discrete magnetically enhanced ano malies of uncertain origin but which are thought to possibly identify for mer extraction pits.

Faint trends, tentatively interpreted as possible ridge and furro w based on their more regular appearance, are identified north of the 
southern most pylon. Ho wever, these curving ano malies could equally be modern and/or natural in origin.

Sinuous and discrete magnetically enhanced ano malies likely identifying a wide shallo w depression in the li mestone bedrock splitting in t wo 
directions at the location of the northern most pylon, do minate the magnetic responses in the northern half of the field.

T wo service pipes and t wo pylon bases are also located within the field.

Tb2

(Illus 17-28 
and 32-34)

Yes MLI86694

MLI86228

MLI86690

ELI5330

Except for a short 45 m linear section of discrete ano malies identifying a pit align ment in the north-east corner of the field (Illus 23-25), no other 
ano malies of clear archaeological potential are recorded. A range of overlapping magnetic ano malies of natural and anthropogenic origin are 
recorded in the southern half of the field but their cause, extent and any possible associations re main uncertain. No clear ano malies of likely 
archaeological origin are recorded in the location of a findspot for a Middle Bronze Age socketed spearhead ( MLI86690) east of the centre of the 
field. It should be noted that the superi mposition of ano malies makes interpretation of individual features di fficult at this location

The pit align ment, not previously recorded in the L HER, is oriented north-east/south- west and lies adjacent to a for mer quarry site ( MLI86694) 
off the A15 and for mer Ro man road ( MLI86228) at NGR 502311, 356494. The align ment possibly extends to the west as more of a continuous 
curving ditch-like feature, but the response beco mes di fficult to differentiate fro m sinuous geological responses derived fro m a wide shallo w 
dry valley, possibly identifying a depression in the li mestone bedrock as seen else where in the GS A to the south, extending in a si milar direction 
across the field. The pit align ment is recorded to the east on the eastern side of the A15 extending into field Bcd044(Part) subsequently surveyed 
in a separate phase of works relating to cable route options ( Headland Archaeology 2023 forthco ming)..

The sa me pattern of regular parallel and perpendicular linear trend ano malies for ming a grid like design, present in many other fields within 
Sectors 1 and 2, are evident in all parts of the field not do minated by responses fro m the topographic depression crossing the field. The pattern of 
ano malies again does not appear to respect present or for mer field boundaries and may identify a for mer syste m of land division.

The superi mposition of various types of ano malies, particularly in the southern half of this field restricts a more confident interpretation of the 
nature, extent and any interrelationship (if present) bet ween any of the underlying features. It re mains unclear whether more regular patterns 
of ano malies in this area are a result of coincidental arrange ments of geological effects or may have possible anthropogenic causes potentially 
associated with the hypothesized field syste m. Any ano malies that appear distinct fro m the magnetic background either due to their shape and/
or magnetic signature are interpreted as of uncertain origin.

Also recorded in this part of the field are a series of parallel linear trends, oriented east/ west, identifying a pattern of ridge and furro w, a linear 
ano maly recording a for mer boundary and t wo magnetically enhanced discrete ano malies likely locating for mer localised extraction.

Si milar to the southern half of Tb1 and most fields adjacent to the A15, several discrete, widely spaced, magnetically enhanced ano malies of 
uncertain origin are recorded predo minantly at the periphery of the field. These ano malies possibly identify for mer extraction pits.
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Bcd082 

Bcd094

Bcd098

(Illus 26-31 
and 35-40)

No MLI89517

MLI86228

MLI60759

ELI7075

No ano malies of clear archaeological potential are recorded across these three fields adjacent to and west of the A15. Findings fro m these fields 
are li mited to a s mall area of magnetic enhance ment recording extraction adjacent to a for mer stone quarry pit ( MLI89157) next to the A15, a 
continuation of the north- west/south-east aligned grid syste m of ditch-like ano malies and periodic magnetically enhanced discrete ano malies 
around the periphery of the field that are possibly due to modern extraction.

Linear trends identifying field drains and/or modern cultivation patterns parallel to the modern-day field boundaries and irregular patterns of 
sinuous ano malies resulting fro m natural periglacial effects and/or surface cracks in the li mestone are also identified.
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Bcd084

Bcd086

Bcd093

Bcd096

Bcd097

Bcd099

Bcd100

Bcd104

Bcd105

(Illus 35-40 
and 44-49)

Yes MLI88357

MLI89203

MLI84520

ELI7068

MLI88323

MLI20943

MLI89194

ELI6372

MLI86228

A pit align ment ( MLI88357), oriented predo minantly north/south spanning nine adjoining fields, extends uninterrupted for 2.1k m south wards 
fro m the GS A li mits to the north in Bcd084 at NGR 503463, 356058, to wards the centre of field Bcd115 at NGR 503243, 354000 (discussed 
further belo w in Sector 2). In this sector the pit align ment crosses fields Bcd084, Bcd093, Bcd096, Bcd100, Bcd104 and Bcd105 but does not 
appear to be associated with any other ano malies/features recorded by the survey. The survey data adds detail to the L HER record sho wing that 
the t wo previously recorded pit align ments identified fro m crop marks MLI84452 and MLI88357 are in fact a unified feature.

The sa me arrange ment of regular parallel and perpendicular linear trend ano malies for ming a grid like pattern aligned north- west/south-east, 
present in many other fields within Sectors 1 and 2, are evident to varying degrees within all these fields. No definitive interpretation of these 
ano malies presents itself, but they could represent an extensive field syste m or for m of land division predating the modern field arrange ments 
which are identified fro m tithe maps fro m the mid-19th century ( Headland Archaeology 2023a; Table 5 and Table 6). It re mains unclear whether 
three faint partial circular ano malies identified adjacent/ within the grid like ano malies in fields Bcd096 ( NGR 503263, 355392), Bcd100 ( NGR 
503455, 355186) and Bcd104 ( NGR 503292, 355499, very tentatively interpreted as of possible archaeological origin) are associated with these 
‘fields’ or even if they have an anthropogenic cause (Illus 47-49).

T wo parallel ditch-like ano malies of uncertain origin, aligned roughly east/ west, are recorded extending across fields Bcd096 and Bcd097 
(Illus 47-49 and 113-115). No relationship is established with other features with which these ano malies appear to intersect including a 
wide, sinuous natural feature possibly identifying a depression in the li mestone bedrock, pit align ment ( MLI88357) and the regular gridded 
arrange ment of linear trend ano malies. These parallel ano malies could potentially define a track way heading in the direction of Ashby de la 
Launde approxi mately 800 m to the east. T wo further ditch-like ano malies, also aligned roughly east/ west and of uncertain origin, are identified 
at the boundary bet ween fields Bcd084 and Bcd093. These re main di fficult to interpret as they are parallel in part to modern agricultural trends 
close to the current field boundary.

A for mer extraction pit ( MLI89203) recorded on historic mapping presents as a concentration of magnetic disturbance in the south-eastern 
corner of Bcd093 (Illus 44-46). South of this, at the eastern end of Bcd105, another area of likely extraction not identified on historic mapping 
is recorded as a cluster of magnetically enhanced a morphous responses. These ano malies lie i m mediately adjacent to L HER assets recording an 
unna med far mstead ( MLI20943) and Ga mekeepers Cottage and pheasantry ( MLI89194) located within a wood inside the GS A (Illus47-49). No 
relationship bet ween the previously recorded heritage assets and the magnetic ano malies can be established fro m the data and therefore these 
ano malies are interpreted as of uncertain origin.

A s mall area of magnetic disturbance is also recorded in the location of a for mer windpu mp depicted on historic mapping due east of Ashby 
Lodge along the northern boundary of Bcd100 (Illus 47-49). The strong magnetic signature along the shared boundary bet ween Bcd096 and 
Bcd100 in the direction of the for mer windpu mp suggests a service is buried within the boundary.

As in most fields adjacent to the A15, several discrete, widely spaced, magnetically enhanced ano malies of uncertain origin, but possibly 
identifying for mer extraction pits, are recorded in field Bcd099.

A broad sinuous feature of varied magnetic response identifying a geological trend, possibly a depression in the li mestone bedrock, crosses fields 
Bcd096 and Bcd097 in an east/ west direction.
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ILL US 8 10 A N D 50 106
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Bcd102

Bcd106

Bcd114

(Illus 38-40, 
50-52 and 
59-64)

No? MLI89204

MLI86228

Except for the continuation of the faint ditch-like responses, tentatively interpreted as possibly identifying a for mer field syste m, no ano malies 
of clear archaeological potential are identified in these three large fields adjacent to the A15. These fields broadly contain the sa me types of 
ano malies as those recorded further to the north where the most pro minent features identified are either natural in origin, such as the sinuous 
geological trends crossing all the fields, or possibly identify localised areas of extraction respecting the periphery of the modern field boundaries.

T wo parallel ditch-like ano malies of uncertain origin are recorded in Bcd114 aligned north-east/south- west extending to/fro m the pylon base 
in this field at NGR 502759, 354024 (Illus 62-64). It re mains unclear whether these are associated with the pylon but do share an align ment 
with other ditch like features of possible archaeological origin further to the south heading in the direction of the pit align ments and ditches 
approxi mately 450 m to the south- west. A further linear ano maly of uncertain origin, identified in Bcd114 oriented east/ west at the eastern edge 
of the field, could mark the continuation of a possible archaeological ditch fro m field Bcd115 i m mediately to the east.

T wo parallel ditch-like ano malies of uncertain origin are recorded in Bcd114 aligned north-east/south- west extending to/fro m the pylon base 
in this field at NGR 502759, 354024 (Illus 62-64). It re mains unclear whether these are associated with the pylon but do share an align ment 
with other ditch like features of possible archaeological origin further to the south heading in the direction of the pit align ments and ditches 
approxi mately 450 m to the south- west. A further linear ano maly of uncertain origin, identified in Bcd114 oriented east/ west at the eastern edge 
of the field, could mark the continuation of a possible archaeological ditch fro m field Bcd115 i m mediately to the east.

An area of magnetic disturbance recorded in the south-eastern corner of field Bcd106 adjacent to the A15 identifies the location of a for mer 
windpu mp recorded on historic mapping (Illus 59-61). Discrete magnetic responses i m mediately north of the for mer windpu mp possibly 
identify a further extraction site si milar to others recorded adjacent to the A15.

Bcd099

Bcd105

Bcd107

Bcd108

Bcd109

Bcd115

Bcd118

Bcd123

Bcd129

(Illus 38-40, 
50-52, 59-
64, 71-79 
and 86-97)

Yes MLI84452

MLI88357

MLI86228

MLI89159

MLI89201

Fields in this sector contain part of the continuous pit align ment recorded in the L HER as t wo separate features MLI84452 and MLI88357. In 
this sector the pit align ment alters course fro m a north/south align ment seen to the north in Sector 1, to a north-east/south- west align ment 
extending across the north- west corner of Bcd108, through the sinuous geological trend recording a change in li mestone geology in Bcd107 
and into Bcd115 (Illus 62-64 and Illus 71-76). In this field the survey data suggests there is a gap of approxi mately 130 m in the pit align ment 
across Bcd115 and is not a continuous feature as suggested by crop mark data detailed in the L HER. The pit align ment does not appear to extend 
to the south- west beyond the western boundary of Bcd115 which is bound by the A15, also the for mer Ro man road marking an extension to 
Mareha m Lane ( MLI86228). Given the clarity of magnetic response of the pit align ment across the re mainder of the field with si milar magnetic 
background, the absence of ano malies across a 130 m stretch suggests a deliberate gap rather than a failure to detect ano malies in this location.

An isolated ring ditch approxi mately 13 m in dia meter not previously recorded in the L HER is identified to wards the north- west corner of Bcd123 
at NGR 503652, 353874 (Illus 74-76). T wo si milar sized but much less clear circular ano malies possibly identifying ring ditches are identified 
to wards the eastern edge of Bcd123 ( NGR 503972, 353803; Illus 89-91) and to the north in Bcd118 ( NGR 503661, 354049; Illus 74-76).

The sa me pattern of regular parallel and perpendicular linear trend ano malies for ming a grid like design, present in many other fields within 
Sectors 1 and 2, and possibly identifying a relict field syste m, are recorded to varying extents in all parts of these fields other than where there 
are high magnitude responses fro m natural variations in the bedrock geology. It re mains unclear whether these possible boundary features 
deliberately respect the location of geological/topographic changes or whether there is a lack of magnetic contrast provided in the location of 
these leading to reduced visibility of ano malies. Fields in this area appear to mark the eastern extent of these ano malies/features which broadly 
correlate with north/south aligned changes in bedrock geology fro m different li mestone for mations to the east and west bounding a strip of 
argillaceous rocks in bet ween. It re mains uncertain whether the failure to detect these regular, weak trend ano malies outside of areas underlain 
by Upper Lincolnshire Li mestone Me mber bedrock geology is a genuine characterisation of their extent or a reflection of changing magnetic 
properties of the underlying bedrock geologies leading to a lack of visibility.

Further evidence for localised extraction presents as a morphous patches of enhanced magnetic responses adjacent to the B1191 to the east of 
Bcd108, Bcd118, Bcd123 and Bcd129. All these responses lie close to for mer extraction pits recorded by the L HER ( MLI MLI89201).

A series of parallel, widely spaced and slightly curving lo w magnitude responses along eastern parts of fields Bcd118 and Bcd123 (Illus 74-76 
and Illus 89-91) and across Bcd105 and Bcd108 (Illus 71-73) likely identify patterns of ridge and furro w cultivation.

A broad sinuous ano maly of varied magnetic response identifies a sinuous spread of Lo wer Lincolnshire Li mestone Me mber li mestone and 
li me- wackestone crossing fields Bcd108 and Bcd109 in a south- west/north-east direction, before forking at the boundary bet ween fields 
Bcd107 and Bcd115 and heading separately into fields Bcd106 and Bcd114 west of the A15 detailed in Sector 1. A further spread of this bedrock 
branches off at the western edge of Bcd115 where it heads in a south-east direction to wards the southern edge of the field.

Other linear ano malies in these fields identify for mer boundaries often parallel to the present layout that are detailed on historic mapping, field 
drains and/or modern agricultural trends.
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Bcd110

Bcd111

Bcd120

(Illus 86-94 
and 98-103)

Yes MLI88453

MLI84458

MLI89519

MLI84454

MLI84457

MLI89160

MLI89201

MLI60743

ELI7074

The survey data records archaeological features in each of these three fields that largely corroborates, but also greatly expands, the current 
understanding of the archaeological potential of this part of the GS A. The survey has identified t wo adjacent foci of settle ment activity in the 
for m of interconnected enclosures, ditches and pits in the northern half of Bcd111 extending into Bcd110 (Illus 86-88 and Illus 98-100), which in 
part are recorded as crop marks ( MLI84458), and by a Ro mano-British artefact scatter ( MLI60743 and ELI7074) in the L HER. I m mediately south 
of the settle ment activity a s mall, previously unrecorded ring ditch, measuring approxi mately 11 m in dia meter, is identified at NGR 504774, 
354247 (Illus 89-91).

To wards the southern boundary of Bcd111 ( NGR 504562, 353902; Illus 89-91) a series of conjoining rectangular enclosures aligned roughly 
north/south correlate to crop marks interpreted as late medieval crofts ( MLI84457) recorded in the L HER. At the south-eastern corner of the 
field ( NGR 504877, 353916; Illus 101-103) t wo s mall adjoining enclosures with possible associated track way are identified in the survey. These 
features are also recorded as crop marks ( MLI84454). In both instances the magneto meter survey has not identified extensive re mains beyond 
those already detailed within the L HER.

T wo well-defined ring ditches are recorded in Bcd120 (Illus 89-91). The southern most, and larger of the t wo features located at NGR 504084, 
353866, measures approxi mately 24 m in dia meter and is recorded as a round barro w in the L HER ( MLI84453). The s maller of the ring ditches 
located to wards the centre of the field at NGR 504222, 354098, measures approxi mately 16 m in dia meter. Roughly 125 m north-east of this 
second barro w at NGR 504320, 354205, is a circular ano maly of possible archaeological origin measuring 22.5 m in dia meter (Illus 86-88). 
The precise nature of this feature ho wever re mains unclear due to the enhanced and varied magnetic background across this field which is not 
located on the surrounding li mestone geology but on a band of argillaceous rocks. A further partial ring ditch is recorded in the northern part of 
adjacent field Bcd110 at NGR 504428, 354609 (Illus 86-88).

Several ditch-like ano malies identified across these fields, which appear to extend fro m the settle ment activity and/or that are deter mined less 
likely to be indicative of field drains or modern cultivation effects, are interpreted as possibly archaeological in origin.

Outside of those features deter mined to have archaeological or possible archaeological causes are several linear and discrete ano malies 
characterised as of uncertain and natural/geological origin in addition to those due to modern and historic agricultural activity (cultivation trends, 
field drains and traces of ridge and furro w ploughing).

Those ano malies of uncertain origin that are note worthy include; a roughly circular cluster of magnetically enhanced ano malies in the north-
west corner of Bcd110 close to Spring well Brook ( NGR 504312, 354631; Illus 86-88), that possibly identify localised extraction, as recorded 
by other si milar ano malies and HER entries to the north-east and north- west ( MLI89159), pit-like ano malies i m mediately north of the round 
barro w ( MLI84453) that are di fficult to differentiate fro m the magnetic background and a linear ano maly lying al most parallel to the modern 
cultivation effects along the western edge of fields Bcd110 and Bcd120.
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Tb3

Tb4

Tb5

Bcd127

Bcd 128

Bcd138

Bcd139

E1

W1

W2

(Illus 53-58, 
62-70, 
74-85 and 
92-97)

Yes MLI86228

MLI81837

MLI83186

MLI60845

MLI60845

MLI60846

MLI60847

MLI81843

MLI81840

MLI81841

MLI81845

MLI81846

MLI81849

ELI2127

ELI9267

ELI6674

ELI6675

ELI8535 

ELI10911

MLI83181

These fields cover a large area constituting the southern part of the GS A but have been grouped together because of the shared archaeological 
features that are identified within and across the m. The results of the survey expand upon the existing archaeological kno wledge of this part of 
the GS A which is already kno wn to contain prehistoric archaeological assets ( MLI81846, MLI81843 and MLI81840) fro m features identified fro m 
crop marks, earlier magneto meter surveys (ELI8535, ELI10911, ELI2132; Oxford Archaeotechnics 1996 and 2008) and excavations (ELI2127, 
ELI9267, ELI6674, ELI6675; Lindsey Archaeological Services 1994 and 2004) undertaken prior to the most recent expansion of Braunce well 
Quarry which borders the GS A (fields W1 and W2) to the south- west.

The survey results confir m the presence of extensive curving boundary ditches ( MLI81837), extending fro m the Braunce well Quarry to the 
north, arcing across W1 before heading east into field E1 entering Warren Pit Plantation i m mediately outside the GS A, and that are detailed 
within the L HER (Illus 65-70 and Illus 77-85). These ditches were excavated during archaeological investigations at Braunce well Quarry 
though their dating re mains uncertain, ho wever were deter mined likely to have been in use during the Later if not Middle Iron Age (Lindsey 
Archaeological Services 2004).

In addition to these ditch extents recorded in the L HER, the survey data identifies the ditches extending to the north- west along the southern 
boundary and north wards across Tb5 (Illus 65-67) and south in E1 (Illus 77-79). Further ditches see mingly not appended to, but with a si milar 
magnetic response, and likely associated are recorded in Tb3, Tb4, Tb5 (Illus 53-58 and Illus 62-67), Bcd128 and Bcd138 (Illus 74-79). The data 
also sho ws that the continuous ditch response for these ano malies is so meti mes interrupted or replaced by a pit align ment, the significance of 
which (if any) is unkno wn. It re mains unclear whether there is a link, other than si milar ano malous magnetic response, bet ween the ditches/pit 
align ments identified extending fro m Braunce well Quarry and the pit align ment ( MLI84452 and MLI88357) extending south fro m Bcd084 over 
3.8k m a way fro m the quarry. Also unclear is the relationship (if any) bet ween the northern ter minus of t wo of the ditches in Tb3 and Tb4 which 
coincides with the southern extent of the gridded pattern of linear trends tentatively interpreted as possibly identifying a relict field syste m.

Also, in the vicinity of Braunce well Quarry in W2, the survey has recorded an oval ( NGR 503563, 352331) and square enclosure ( NGR 503620, 
352426) in addition to possible interconnecting ditches and discrete pit-like responses of possible archaeological origin (Illus 80-82). These 
ano malies/features are identified against a varied magnetic background derived fro m overlying Head (clay, silt, sand and gravel) and Sand 
and Gravel deposits. Of note are the several discrete pit-like responses recorded within the oval enclosure. These ano malies stand out clearly 
against a very localised ho mogenous magnetic background. This cluster of ano malies correlates with multiple asset locations recorded in the 
L HER identifying prehistoric crop marks ( MLI83187), crop marks of enclosures ( MLI60845), Bronze Age pottery ( MLI60845), Ro mano British 
pottery ( MLI60846) and medieval pottery ( MLI60847). Possible archaeological responses here are di fficult to differentiate fro m sinuous natural 
background variations aligned east/ west.

In the southern most fields Bcd138, Bcd139, W1, W2 and E1, curvilinear, parallel trend ano malies identifying ridge and furro w cultivation are 
evident and possibly linked to medieval activity ( MLI81840, MLI60855 and MLI60859) identified just outside the GS A on the western edge of 
Braunce well village.

Further exa mples of discrete, widely spaced, magnetically enhanced ano malies of uncertain origin, but that might identify for mer extraction pits, 
are recorded predo minantly at the periphery of fields in this area adjacent to the A15. Other exa mples of possible extraction sites are recorded in 
W1 and E1 and quarrying activity more broadly in this area is attested to in the L HER in locations i m mediately outside the GS A ( MLI83180 and 
MLI83181).

A characteristic exa mple of a lightning strike (LIR M - lightning-induced re manent magnetization) is evident in the data set to wards the centre 
of an archaeological ditch at the southern end of field Bcd127 at NGR 503038, 353225 (Illus 65-67). Other pro minent ano malies of natural/
geological origin consist of a sinuous continuation of the Lo wer Lincolnshire Li mestone Me mber li mestone bedrock extending across the GS A 
(Bcd127, Tb3, Tb4 and Tb5) to wards the south- west and east/ west aligned variations identified in W1 and W2.

Nu merous linear agricultural trend ano malies in these fields are either caused by field drains and/or for mer field boundaries that are recorded on 
historic mapping.

Areas of magnetic disturbance are recorded in various places at the field margins and surrounding the large electricity pylons that carry overhead 
wires across this part of the GS A.

Bcd140

Bcd141

(Illus 92-94 
and 104-
106)

Yes MLI83188

MLI86164

ELI4828

Mli89202

A co mplex arrange ment of archaeological and non-archaeological magnetic ano malies is recorded spread across these t wo fields at the south-
eastern li mit of the GS A ( NGR 504573, 353190). A clear sub-rectangular enclosure approxi mately 180 m in dia meter containing nu merous 
ditch and pit like ano malies, indicating likely settle ment activity, is clearly mapped at the southern boundary of the adjoining fields. Linear and 
curvilinear ditches extend fro m the main enclosure to the north and north- west. These ano malies directly coincide with the location of records 
of prehistoric crop marks ( MLI83188) and Ro mano-British metal detecting finds ( MLI86164 and ELI4828) and more broadly with a pattern of 
prehistoric activity in this area attested to by further records of prehistoric crop marks ( MLI84455 and MLI84456) in adjacent fields outside the 
GS A detailed in the L HER. Ano malies likely associated with the settle ment activity and with high archaeological potential roughly span an area 
of 5ha across the t wo fields.

Also present within these t wo fields and to a large degree superi mposed on the archaeological features are a range of linear and curvilinear 
responses identifying ridge and furro w cultivation, modern agricultural ploughing trends, patterns of syste matic field drains and natural/
geological trends. It re mains unclear whether the linear ano maly that extends across both fields, aligned south- west/north-east, through the 
archaeological enclosure (but which lies parallel to the ridge and furro w and also appears to delineate the extent of field drains in the south-east 
corner of Bcd141) is of archaeological, modern or even natural origin and hence an uncertain interpretation is given.
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S P RI N G W E L L S O L A R F A R M, LI N C O L N S HI R E ACRE22

SECT O R 3
ILL US 11 13 A N D 107 157

FIEL D N O. A RC H AE OL O GIC AL 
A N O M ALIES

ASS OCI ATE D 
A RC H AE OL O GIC AL 
L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

Bcd076

Bcd078

Bcd079

Bcd086

Bcd088

Bcd097

(Illus 
107-115 and 
122-127)

Yes MLI90993

MLI90994

MLI90995

MLI90997

MLI90998

MLI90990

MLI60568

MLI60621

MLI89187

ELI2971

Most of the ano malies of archaeological potential identified in these fields are in the north-east corner of Bcd079 i m mediately south of R AF 
Digby ( MLI60621) where at least five ring ditches, t wo rectangular enclosures, one partial square enclosure and nu merous ditch and pit-like 
ano malies are recorded east of the B1191 enco mpassing an area of approxi mately 7ha (Illus 122-127).

Most of these ano malies are identified in the L HER including the three largest ring ditches identified as possible round barro ws ( MLI90994, 
MLI90995 and MLI90998), a square enclosure bisected by the B1191 ( MLI90990) and t wo pro minent ditches surrounding these features 
( MLI90993 and MLI90997). In addition to these features the survey results also identify a pit align ment oriented roughly north/south extending 
across fields Bcd076 ( NGR 504396, 356507), Bcd078 and Bcd086 ( NGR 504141, 355775) approxi mately 450 m to the west of the concentration 
of features in Bcd079 (Illus 107-112). It re mains unclear whether this pit align ment is associated with the other features within Bcd079, or 
indeed other pit align ments recorded else where in the magneto meter data roughly 700 m to the west or 1.5k m to the north-east.

These ano malies lie at the very edge of the Upper Lincolnshire Li mestone Me mber bedrock geology which produces a more varied magnetic 
background than seen in fields i m mediately to the east that lay atop Blis worth for mation li mestone. As with other areas within the GS A on the 
sa me bedrock, for exa mple in Tb2, the irregular background mottling effects likely derived fro m surface cracks in the li mestone bedrock and/
or possible periglacial processes has co mplicated the identification of individual ano malies. This raises the possibility that there may be other 
archaeological features that have not been identified in this area.

In addition to the ano malies of clear archaeological potential the survey has recorded further traces of the north- west/south-east aligned 
possible field syste m that extends across most of the GS A in Sectors 1 and 2, different patterns of ridge and furro w, a for mer field boundary and 
the occasional isolated lo w magnitude ditch-like feature of uncertain origin.

A further wide, sinuous spread of increased magnetic background variation recorded in Bcd076 likely identifies variations in the li mestone 
bedrock geology si milar to the variation recorded in other locations across the GS A. This also occurs close to the boundary where the li mestone 
geology changes to Lincolnshire Li mestone For mation li mestone recorded across R AF Digby and north of this.

A modern service aligned north-northeast/south-south west to wards the R AF airfield is also recorded in Bcd076. Modern cultivation effects 
parallel to the present boundaries are co m mon across all these fields.
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FIEL D N O. A RC H AE OL O GIC AL 
A N O M ALIES

ASS OCI ATE D 
A RC H AE OL O GIC AL 
L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

R w01

R w10

R w11

R w12

Bk03

Bk07

Bk08

Bk09

Bk11

Bk12

Bk15

(Illus 
119-145 and 
152-157)

Yes MLI90990

MLI90987

MLI87411

MLI87412

MLI87413

MLI86753

MLI60813

The fields in this contiguous block of land lying north of Ashby de la Launde and east of R AF Digby have been grouped together because of the 
shared archaeological features that are identified within and across the m. The results of the survey here sho w this part of the GS A has a greater 
archaeological potential than previously recorded in the L HER though magnetic ano malies consistent with the records of prehistoric crop marks 
( MLI90987, MLI90990, MLI86753 and MLI87411) in fields Bk02, Bk04, Bk07 (Illus 131-136) and pit align ment ( MLI87412) in Bk08 have been 
confir med (Illus 140-145).

Ano malies not previously recorded in the L HER include an al most contiguous spread of irregular shaped, rectilinear and square enclosures 
appended by ditches, track ways and pit-like ano malies running fro m the southern boundary of R w10 i m mediately north of the hexagonal 
walled garden ( MLI88318) of Ashby Hall north wards to wards R AF Digby and then also detected to the north-east parallel to the south of the 
B1911 heading to wards the village of Scop wick. This enco mpasses an area of roughly 50 hectares and does not include other nearby areas of 
archaeological potential recorded west of the B1191 (Illus 122-133, Illus 140-142 and Illus 161-163) and in R w04 and R w06 (Illus 134-139).

Though the individual ano malies are too nu merous to describe, ano malies of note fro m this area include several ring ditches, the most striking 
being t wo large ring ditches, probably round barro ws, measuring approxi mately 32 m ( NGR 505561, 357333) and 25 m ( NGR 505453, 357179) 
in dia meter located at the centre and southern parts of Bk03 respectively (Illus 131-133). Another s maller ring ditch is recorded in Bk03 ( NGR 
505540, 357239), three are recorded in Bk07 ( NGR 505554, 357137, 505638, 357010 and 505664, 357017), t wo isolated exa mples are 
mapped in fields R w01 ( NGR 505341, 356469 and 505259, 356441; Illus 122-124) and R w11 ( NGR 505049, 355972 and 505243, 356002; 
Illus125-127) with as many as five ring ditches in R w12 ( NGR NGR 505193, 356404, 505334, 356334, 505320, 356386, 505173, 356369 and 
505138, 356618; Illus 122-124) and a further t wo ring ditches at the south-east corner of R w10 ( NGR 505410, 355643 and 505414, 355666; 
Illus 137-139).

Other ano malies and/or features of particular interest include a pit align ment curving across fields Bk11 and Bk12 for approxi mately 400 m (Illus 
140-145 and Illus 155-157) and another along the northern boundaries of Bk03 and Bk07 (Illus 128-133), t wo partially co mplete concentric 
square ( NGR 505096, 355739) and circular ( NGR 505129, 355774) ano malies approxi mately 22 m and 17 m in dia meter respectively in the 
western part of R w10 (Illus 125-127), a rectilinear enclosure at the north-east boundary of Bk12 (Illus 140-142 and 152-154), possible sites of 
localised extraction within R w01, Bk07, Bk12 and Bk15 and possible locations of burning identified by a strongly enhanced magnetic signature 
within the densest concentrations of ditches and enclosures within Bk02, Bk06 and Bk07 (Illus 131-136).

No magnetic ano malies consistent with the conjectured route of a Ro man road ( MLI60813) crossing fields Bk02, R w01, R w07 and R w08 
are visible in the survey data. Ho wever, the distribution of surrounding archaeological findings ranging fro m settle ment and funerary activity, 
enclosures, ditches and track ways perhaps indicates such a route existed nearby.

A host of other magnetic ano malies of uncertain and/or non-archaeological origin are mapped in these fields ranging fro m linear features of 
uncertain origin adjacent to the B1191 south of R AF Digby and the south-eastern corner of R w12, service pipes in fields R w10, R w11, R w12 and 
Bk08 and for mer ponds in R w10 and R w12.

Ridge and furro w agricultural trends are evident in most fields, as are modern ploughing trends, with an increasing presence of field drains 
further to the east as the overlying soil type changes.
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B1

Bcd065

Bcd066

Bcd067

Bcd068

Bcd148

(Illus 
119-121, 
128-133, 
140-142 and 
161-163)

Yes MLI90981

MLI90982

MLI90983

MLI90984

MLI90985

MLI87414

MLI87416

MLI87417

MLI86755

MLI87402

The area covered by this group of fields co mprises a curving corridor bet ween 130 m and 150 m in width that lies adjacent to the B1191 to the 
north which links R AF Digby to the village of Scop wick. Fro m the L HER data it is evident that this area contains further prehistoric archaeological 
activity likely associated with that identified around R AF Digby with heritage assets of a possible prehistoric settle ment ( MLI87414), possible 
round barro w ( MLI90982) and crop mark of an undated linear feature ( MLI90983) recorded within the GS A li mits and crop marks of a possible pit 
align ment ( M9LI90984), later prehistoric enclosure MLI909845) and possible round barro w ce metery ( MLI87416) laying i m mediately outside 
the GS A.

The survey results fro m these fields have confir med the presence of several of the archaeological features recorded in the L HER, added detail to 
existing records and identified several more previously unrecorded features, thus raising the archaeological potential of this area. The character 
of the archaeological findings fro m these fields are slightly different ho wever to those that are south of the B1191, with no further evidence of 
settle ment activity as seen in fields Bk07 and Bk02.

Findings fro m these fields consist of four pit align ments located at the boundary of Bcd067 and Bcd068 (Illus 128-33), across Bcd148 for ming 
a right-angle at the boundary with field B1 (Illus 140-142 and Illus 161-163) and across Bcd065 and Bcd066 (Illus 128-130), the latter being 
recorded as a crop mark of an undated linear feature ( MLI90983) in the L HER, an oval enclosure approxi mately 27 m by 20 m at the western 
end of Bcd068 ( NGR 505641, 357595; Illus 128-130) and three, possibly four, ring ditches in the western half of Bcd148 (Illus 140-142). Of the 
ring ditches recorded in Bcd148, the t wo largest, which measure 36 m and 20 m in dia meter respectively ( NGR 506038, 358098 and 506374, 
358123), are possibly associated with the possible round barro w ce metery ( MLI87416, MLI90982 and MLI86755) identified in the L HER in the 
adjoining field approxi mately 100 m to the north.

Ano malies of possible archaeological potential are identified in Bcd066 where three possible ring ditches are recorded and in Bcd068 where a 
right- angled ditch-like ano maly and possible area of burning are recorded (Illus 128-130).

Outside of these ano malies of clear or possible archaeological potential the survey has recorded a large area of discrete, magnetically enhanced 
ano malies covering B1. The ano malies likely attest to ground disturbance caused by quarrying activity ( MLI87402) i m mediately to the north but 
also may record ano malies of archaeological potential that re main di fficult to differentiate fro m the varied magnetic background (Illus 140-142 
and Illus 161-163).

Ridge and furro w and modern cultivation patterns are co m mon across these fields as are natural/geological variations in Bcd066 and Bcd148.

Three buried services are identified by very high magnitude linear ano malies crossing Bcd066 (Illus 128-130) and a further t wo are recorded in 
Bcd148 (Illus 140-142 and Illus 161-163).

FIEL D N O. A RC H AE OL O GIC AL 
A N O M ALIES

ASS OCI ATE D 
A RC H AE OL O GIC AL 
L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

R w04

R w06

(Illus 
137-139 and 
149-151)

Yes MLI87032

MLI89494

MLI60813

MLI60353

MLI89155

The survey has identified ano malies of archaeological potential in these t wo fields located east and south-east of Ro wston Top Far m (Illus 
137-139). T wo partial rectangular enclosures measuring approxi mately 30 m by 45 m and joined by a curving ditch to the south are identified in 
the southern half of R w04 ( NGR 505958, 356019) in the location of L HER assets of a probable prehistoric crop mark enclosure ( MLI87032) and 
undated mound ( MLI89494).

A vague cluster of linear ditch and pit-like ano malies surrounding t wo discrete, strongly enhanced ano malies indicative of burning are recorded 
to wards the centre of R w06 ( NGR 506061, 355658; Illus 137-139). No L HER assets are recorded in this field. Ho wever, the conjectured route of a 
Ro man road associated with Mareha m Lane ( MLI60813) is projected i m mediately to the west of the field, as is the parish boundary ( MLI89155) 
and the site of a possible Ro man villa ( MLI60353) lies roughly 300 m outside the GS A to the south- west. It re mains unclear whether features 
identified in these fields are linked or associated with settle ment activity identified in the survey approxi mately 600 m to the west in R w10.

R w05

R w07

R w08

(Illus 
137-139 and 
149-151)

No? MLI60813

MLI89163

Though these fields adjoin others containing archaeological features identified in the survey data and the projected line of a Ro man road 
( MLI60813) crosses the centre of R w07 and R w08, no ano malies of clear archaeological potential are identified in these three fields. Findings 
are li mited to three ditch-like ano malies of possible archaeological origin recorded at the eastern boundary of R w05 (Illus 149-151) and across 
R w08 (Illus 137-139).

One HER asset is recorded in this area, a for mer extraction pit ( MLI89163) in the northern half of R w05, subsequently identified as a pond on 
historic mapping. The survey has recorded a s mall area of localised magnetic disturbance in this location.
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Bk05

Bk10

R w02

(Illus 
131-136, 
143-145 and 
155-157)

Yes (li mited) – Despite the proxi mity of these three large fields, located bet ween R AF Digby and the B1188, to varied and dense archaeological activity mapped 
in adjoining fields, the only ano maly of clear archaeological potential identified across the north-east corner of Bk05 (Illus 143-145) is a short 
section of the pit align ment recorded in the L HER ( MLI87412). Although the individual responses are very faint the pit align ment may extend 
into the north- west corner of Bk10. There is no evidence in the data that the pit align ment continues west of the service pipe that crosses Bk05 
and Bk08; the response fro m the pipe co mpletely s wa mps the response fro m the individual pits in the vicinity of the pipe.

The re mainder of the survey findings fro m these fields are li mited to a s mall rectangular enclosure of possible archaeological origin at the 
eastern end of Bk10 (Illus 155-157), uncertain linear ano malies possibly for ming a rectangular enclosure approxi mately 95 m in dia meter at the 
southern boundary of R w02, a s mall circular ano maly of uncertain origin approxi mately 10.5 m in dia meter at the eastern edge of R w02 (Illus 
134-136) and t wo short parallel linear ano malies located to wards the centre of Bk05 (Illus 143-145).

Patterns of ridge and furro w are recorded in each field in addition to a for mer boundary in R w02 and Bk05. Linear trends derived fro m modern 
cultivation are evident in all three fields which also contain at least one pattern of field drains. The increasing presence of fields drains heading 
east wards reflects the change in underlying geology and soils a way fro m the shallo wer soils, overlying Upper Lincolnshire Li mestone Me mber 
li mestone which provided greater magnetic contrast and therefore visibility to ano malies west of the B1191.

SEC T O R 4
ILL US 5 7 A N D 158 208

FIEL D N O. A RC H AE OL O GIC AL 
A N O M ALIES

ASS OCI ATE D 
A RC H AE OL O GIC AL 
L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

C7

Md04

Md05

(Illus 
158-163 and 
173-175)

Yes MLI90986

MLI87383

ELI5920

A long ditch feature with appended rectilinear enclosures is recorded extending for at least 800 m north fro m the southern boundary of Md05 
at Scop wick village through these three fields before linking to a s mall cluster of adjoining enclosures at the south- west corner of C7 close to 
the B1188 ( NGR 506469, 359141; Illus 158-163). Though the main ditch feature linking these enclosures is recorded as an undated crop mark 
in the HER ( MLI90986), the identification of several adjoining enclosures along the length of the ditch is additional detail provided by the 
magneto meter survey. In the location of at least three of the enclosures, one in each field, large, discrete ano malies with lo w levels of magnetic 
enhance ment are recorded. These ano malies possibly locate large pit-type features rather than areas of burning. Also located adjacent to this 
extended ditch feature in C7 and Md03 are s mall, a morphous areas of enhanced magnetic response possibly indicative of localised extraction. 
The linear spread of these ano malies covers an area of approxi mately 7.5ha just east of the B1188.

Patterns of ridge and furro w cultivation and modern ploughing on differing orientations are evident in all three fields.

A buried service runs along the southern boundary of Md03 and Md04 and likely links to another service which runs along the edge of the 
B1188 (Illus 161-163 and 173-175).

Md01

Md02

Md03

(Illus 
158-163, 
170-175 and 
185-187)

Yes? (li mited) MLI90986 There is li mited evidence of ano malies with archaeological potential within these three fields. The survey findings are restricted to a right-angled 
ditch like ano maly located west of centre in Md02 (Illus 173-175) and a s mall, a morphous patch of magnetic enhance ment at NGR 506823, 
358672, possibly due to localised extraction associated with enclosures off linear feature ( MLI90986) in adjacent field Md04. The identification 
of clear archaeological features in adjoining fields to the north and south suggests that although the magnetic background is more ho mogenous 
across these parts of the GS A, overall, the geological and pedological conditions are suitable for the detection of archaeological features. 
Therefore, the absence of ano malies in this location likely reflects a genuine absence of archaeological features.

The re maining ano malies recorded across these fields are caused by field drains, agricultural activity (although ridge and furro w is only recorded 
in Md03) and a buried service identified in Md04 and Md03 running along the southern boundary of Md01 and Md02 (Illus 173-175 and 
185-187).
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C6

C8

C9

By22

Lf05

(Illus 
167-172 and 
179-187)

Yes MLI87423

MLI20843

MLI125417

ELI3473

Three concentrations of archaeological activity are identified in these three (C6, C8 and C9) adjoining fields east of the B1188 and south of Hall 
Far m.

A sub-square enclosure, approxi mately 68 m by 72 m, centred at NGR 507326, 359070 in C8, is partitioned by internal ditches (Illus 170-172). 
Several discrete ano malies are also clearly recorded within this enclosure. A ditch extending fro m the south- western corner of this enclosure 
appears to link to a larger open sided rectangular enclosure measuring 145 m by 90 m which spans both fields C8 and C9. This enclosure 
corresponds with crop marks interpreted as a probable prehistoric enclosure ( MLI87423).

T wo further clusters of archaeological activity not previously recorded in the L HER are also recorded. Firstly, in C6, a double-ditched curving 
sub-rectangular enclosure again with internal linear subdivisions and discrete pit-like responses indicative of s mall-scale settle ment activity, 
is identified on the eastern boundary of the field at NGR 507136, 359431 (Illus 167-172). Secondly, a large rectangular enclosure measuring 
approxi mately 85 m by 210 m containing a possible ring ditch and further subdivision is located at the shared boundaries of C8, C9, Md01, BY22 
and Lf05 at NGR 507570, 358962 (Illus 170-172).

Three separate but adjacent clusters of discrete magnetically enhanced ano malies of uncertain origin are recorded south of centre in field By22 
(Illus 170-172 and Illus 182-184). These ano malies lie close to the recorded spot of a World War 2 Hurricane plane crash site ( MLI125417 and 
ELI3473) and could potentially record the cleaned-up location of the crash site. The ano malies are largely devoid of ferrous responses one might 
expect fro m a crash site unless any aircraft debris was re moved, and any i mpact craters infilled. Ho wever, it is perhaps equally plausible that the 
ano malies have a more prosaic explanation, perhaps identifying accu mulations of material/debris associated with efforts to drain the field.

Field drains are present to varying extents in each of the fields as are modern agricultural trends. For mer field boundaries are recorded in By22 
and Lf05 where t wo ponds are also identified as concentrations of magnetic disturbance within the for mer boundary itself. The service pipe 
previously identified along the southern boundaries of Md01- Md04 also continues along the southern boundary of Lf05 (Illus 185-187). 

Localised variations in the magnetic background are identified in the north- west corner of By22 possibly as a result of the presence of 
encroaching clay and silt tidal flat deposits recorded to the north and in C8, C9 and north- west corner of Lf05 where the ano maly response is 
indicative of surface cracks in the li mestone bedrock or periglacial effects.

Lf07

Lf13

(Illus 182-
187)

No None Although these t wo fields lie adjacent to others where the survey has identified ano malies/features of archaeological potential, no ano malies/
features of interest have been recorded in either of these fields. The survey findings are li mited to extensive patterns of field drains, a continuation 
of the buried service in Lf07 (also recorded in Lf05 and Md01- Md04) and traces of a for mer pond fro m localised magnetic disturbance at the 
western boundary of Lf13.
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Lf08

Lf12

Lf16

(Illus 
173-175, 
182-187 and 
194-199)

Yes MLI86860

MLI87443

MLI87444

MLI60508

MLI87455

MLI87419

MLI87446

MLI87419

ELI5478

ELI5363

ELI5401

Ano malies of clear archaeological potential have been recorded in these three fields located to wards the southern boundary of Sector 4 north of 
Main Street which runs bet ween the villages of Scop wick and Kirkby Green.

There is so me correlation bet ween the survey data and records held in the L HER which attests to prehistoric activity in Lf08 in the for m of possible 
prehistoric ( MLI87443) and undated crop marks ( MLI87444) and the findspot of a Palaeolithic hand axe ( MLI60508). Here the survey data 
records a clear, isolated, concentric ring ditch, measuring approxi mately 25 m in dia meter, at NGR 508306, 358559 in the location of possible 
prehistoric ( MLI87443) and undated crop marks ( MLI87444; Illus 185-187). Ho wever no further ano malies of archaeological potential are 
identifiable. The re maining ano malies in Lf08 co mprise a s mall cluster of discrete, lo w magnitude ano malies of uncertain origin and ano malies 
due to agricultural activity such as ridge and furro w and modern cultivation and field drainage.

Three further areas of archaeological potential are recorded across Lf12 and Lf16 in locations where no prior infor mation was held in the L HER 
(Illus 173-175 and Illus 185-187). A s mall square enclosure, likely part of a bigger enclosure is recorded at the north- west corner of Lf12 
( NGR 507597, 358489) i m mediately north of a larger enclosure in the south- west corner of the field centred at NGR 507619, 358364. The 
square enclosure in the north- west corner of the field is not detected in the adjacent field to the north Md01. A linear spread of magnetically 
enhanced responses within the larger enclosure in the south- western corner of the field could indicate another ditch-like feature but re mains 
unclear positioned so close to the field boundary. Collectively it is also unclear whether these features are associated with medieval earth works 
( MLI87419) recorded i m mediately to the west outside the GS A.

Approxi mately 200 m east of these enclosures, but still within Lf12 ( NGR 507856, 358489), are faint traces of a square enclosure approxi mately 
50 m in dia meter (Illus 185-187). No clear internal features are visible and any possible association with either the enclosures to the west or a 
series of other faint ditch-like ano malies for ming possible enclosures to the south in Lf16 re mains uncertain.

The re maining ano malies in these fields are predo minantly agricultural in nature recording syste matic patterns of field drains and ploughing 
trends.

By11

By12

By24

Lf02

(Illus 176-
184, and 
188-196)

Yes MLI82639

MLI87445

MLI87448

MLI87449

ELI7864

ELI2860

ELI2826

ELI2825

Ano malies of clear archaeological potential have been recorded in three out of four of these fields located to wards the centre of Sector 4 west 
of Brickyard Far m and north of Lo w Field Far m. L HER references to Ro man material ( MLI82639), casual findspots (ELI7864) and undated 
crop marks ( MLI87449) across these fields are clearly indicative of so me archaeological potential.

Likely settle ment activity in the for m of a series of adjoining enclosures, ditches and track ways covering an area of approxi mately 3.5ha, is 
recorded extending south wards fro m the centre of By12 (Illus 176-181 and Illus 188-193). It is probable that this activity extends into field 
By18 i m mediately to the south, ho wever, this field is not included within the GS A. The location of this archaeological activity centred at NGR 
508421, 360164, correlates with recorded position of L HER assets relating to the collection of Ro man material ( MLI82639) and events recording 
field walking (ELI2860). It re mains likely these features are associated with a second, more faint set of rectilinear enclosures and ditches located 
roughly 150 m to the west in the north- west corner of the field at NGR 508194, 360202 not previously identified in the L HER.

T wo parallel curvilinear ano malies, interpreted as ditches possibly defining a track way extending fro m the likely settle ment site identified in 
By12, are recorded crossing the centre of By11 at NGR 508008, 360166 in the location of a casual find (ELI7864) recorded on the L HER (Illus 
179-181).

Further south, to wards the southern boundary of By24 (Illus 194-196), the survey has recorded a square enclosure, approxi mately 42 m in 
dia meter, with a possible entrance on its eastern side in the location of an undated crop mark boundary ditch ( MLI87449) recorded on the L HER 
at NGR 508433, 359346. No obvious internal features are evident in the magnetic data but a series of weakly enhanced ditch-like ano malies, 
possible ring ditch and short section of pit align ment are tentatively interpreted i m mediately to the north- west.

T wo widely spaced but parallel linear ditch-like ano malies aligned north/south in the eastern half of Lf02 are interpreted as of uncertain origin 
due to an absence of any archaeological potential nearby (Illus 194-196). These ano malies could record an extension to crop marks recorded in 
the HER ( MLI87445) and/or relate to a potential prehistoric crop mark enclosure ( MLI87448) just to the east but are located over 160 m fro m the 
square enclosure identified in the south of By24.

The location of for mer ponds detailed on historic mapping identified in By12, By24 and Lf02, a service crossing Lf02 and traces of ridge and 
furro w in Lf02, By11 and By12 constitute the re maining ano malies of interest fro m these fields. Extensive patterns of field drains are also evident 
in each field.
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A N O M ALIES

ASS OCI ATE D 
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L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

By13

By20

By28

Lf03

Lf04

Lf10

Lf11

(Illus 188-
208)

No MLI82678

MLI87448

MLI87449

ELI2838

No ano malies of clear or possible archaeological potential are identified in any of these fields which lie along the eastern edge of the GS A.

One ano maly of uncertain origin is recorded spanning fields By20 and By28 at the eastern edge of the GS A ( NGR 508985, 359923), an angular, 
weakly enhanced and poorly defined linear trend (Illus 191-193). The ano maly response is not indicative of a field drain but is not so vague or 
indistinct as to suggest a natural/geological feature. The ano maly could have an anthropogenic cause and the lack of visibility possibly explained 
by changes in both the underlying geology and overlying soils in this location. The underlying geology changes fro m li mestone recorded to the 
west, which is more receptive to magneto meter survey, to sandstone, siltstone and mudstone of the Kella ways For mation. In conjunction with 
changes to the parent geology the overlying soils also change fro m more freely draining loa my soils in the west, to loa my soils with naturally 
high ground water. The co mbined effect of these changes has created a more ho mogenous magnetic background with little contrast and 
reduced visibility.

The change in geology and overlying soils also explains the concentration of field drains evident in all these fields. The only other findings of 
note fro m these fields are t wo buried services i m mediately south of Brickyard Far m ( MLI82678), across the southern parts of Lf10 and Lf11 (Illus 
197-199 and Illus 206-208) and the south- western corner of Lf03 (Illus 194-196).

Lf03 was largely surveyed before design alterations lead to it being dropped fro m the GS A. No ano malies of archaeological potential were 
identified within the part of the field that was initially started although the HER does record potential prehistoric crop marks ( MLI87449) and 
Ro man material ( MLI82639) in adjoining fields to the south and north respectively.

By02

By03

(Illus 
164-169 and 
176-178)

No? MLI82732

MLI82733

MLI82734

MLI82735

MLI82736

MLI60764

L HER references to crop mark field boundaries ( MLI82375) within the eastern part of By02 and to prehistoric and undated crop marks of 
enclosures and field boundaries ( MLI82732, MLI82733, MLI82734 and MLI82736) and a Ro mano-British artefact scatter ( MLI60764) 
i m mediately outside the GS A to the north and east attest to archaeological activity in the vicinity of By02 and By03 located at the very northern 
end of the GS A adjacent to Blankney Moor Lane.

No ano malies of clear archaeological potential ho wever are recorded in these t wo fields, but a linear ditch ano maly and possible partial enclosure 
are identified to wards the centre of By03 just north of a buried service (Illus 164-166 and Illus 176-178).

The interpretation of ano malies in By02 is co mplicated in part by a more variable magnetic background derived fro m clay and silt tidal flat 
deposits encroaching fro m the north (Illus 176-178). A mongst this more variable magnetic background, to wards the centre of the field, is a 
cluster of discrete strongly enhanced magnetic ano malies of uncertain origin but that have a magnetic signature indicative of an anthropogenic 
cause. One linear ditch-like ano maly, not obviously a drain or cultivation effect, is also identified in addition to very faint curving trend ano malies 
recorded to wards the southern boundary of the field, the causes of which re main uncertain.

Ridge and furro w cultivation and a pattern of field drains are also recorded in By03. T wo for mer boundaries and a for mer pond in By02 are 
recorded as faint linear ano malies and area of magnetic disturbance respectively.

By04

By05

By10

By16

By23

C5

(Illus 
167-169 and 
176-184)

No MLI82735

MLI82734

No ano malies of clear or possible archaeological potential are recorded in any of these fields located to wards the centre of the block of land 
constituting Sector 4.

One isolated linear ditch-like ano maly of uncertain origin is recorded at the eastern boundary of By05 in the location of prehistoric crop marks 
recorded within ( MLI82735) and i m mediately outside ( MLI82734) the GS A boundary (Illus 188-190). No heritage assets are identified in any 
of the other fields. All the ano malies recorded within these fields are predo minantly prescribed an agricultural (ploughing trends, field drains, 
for mer boundaries) and/or natural interpretation.
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5 DI S C U S SI O N A N D C O N C L U SI O N
T h e s ur v e y h as s u c c essf ull y e v al u at e d all t h e s uit a bl e ar e as c o nt ai n e d 

wit hi n t h e G e o p h ysi c al S ur v e y Ar e a ( G S A) a n d h as r e c or d e d a wi d e 

v ari et y of ar c h a e ol o gi c al a n d n o n- ar c h a e ol o gi c al f e at ur es. T h e l e v el 

of d et ail a n d r a n g e of a n o m ali es r e c or d e d a cr oss t h e s ur v e y is ar g u e d 

t o pr o vi d e a hi g h l e v el of c o n fi d e n c e i n t h e fi n di n gs a n d t h at t h e y 

a c c ur at el y  r e fl e ct  t h e  ar c h a e ol o gi c al  p ot e nti al  of  t h e  G S A  h a vi n g 

li k el y r e c or d e d t h e e xt e nt of a n y si g ni fi c a nt ar c h a e ol o gi c al r e m ai ns, 

n ot wit hst a n di n g t h e li mit ati o ns of m a g n et o m et er s ur v e y t o d e fi n e 

p arti c ul arl y  s m all,  v er y  w e a kl y  e n h a n c e d  or  a n o m ali es  m as k e d  b y 

ar e as of dist ur b a n c e a n d/ or str o n g er m a g n eti c a n o m ali es.

T h e r es ults fr o m a c o nti g u o us s ur v e y of t his si z e h a v e c o ntri b ut e d 

a  w e alt h  of  i nf or m ati o n  t o  t h e  u n d erst a n di n g  of  n ot  o nl y 

i n di vi d u al  f o ci  of  ar c h a e ol o gi c al  a cti vit y  wit hi n  t h e  G S A  b ut  t h e 

ar c h a e ol o gi c al  p ot e nti al  of  t h e  ar e a  a n d  wi d er  l a n ds c a p e.  T h e 

r es ults  of  t h e  s ur v e y  l ar g el y  c orr o b or at e  b ut  als o  gr e atl y  e x p a n d 

t h e  c urr e nt  u n d erst a n di n g  of  t h e  ar c h a e ol o gi c al  p ot e nti al  of  t h e 

G S A  as  c o nt ai n e d  wit hi n  t h e  Li n c ol ns hir e  H E R  a n d  d et ail e d  i n  t h e 

ar c h a e ol o gi c al  d es k- b as e d  ass ess m e nt  f or  t h e  pr oj e ct  ( H e a dl a n d 

Ar c h a e ol o g y 2 0 2 3 a). 

T h e  m ost  si g ni fi c a nt  c o n c e ntr ati o ns  of  ar c h a e ol o gi c al  a cti vit y, 

c o nt ai ni n g  e x a m pl es  of  ri n g  dit c h es  a n d  li k el y  r o u n d  b arr o ws,  pit 

ali g n m e nts  a n d  e xt e n d e d  s eri es  a n d/ or  c o n c e ntr ati o ns  of  dit c h es, 

e n cl os ur es  a n d  pit-li k e  a n o m ali es  ar e  i d e nti fi e d  at  t h e  s o ut h er n 

e xt e nt of t h e G S A n e ar Br a u n c e w ell Q u arr y, t o t h e n ort h a n d s o ut h 

of H all F ar m ( Bl o x h ol m), s urr o u n di n g R A F Di g b y t o t h e s o ut h, e ast 

a n d n ort h- e ast, n ort h of As h b y d e l a L a u n d e a n d S c o p wi c k a n d w est 

of Bri c k y ar d F ar m, w er e br o a dl y r e c or d e d i n ar e as i d e nti fi e d i n t h e 

L H E R  as  h a vi n g  at  l e ast  s o m e  ar c h a e ol o gi c al  p ot e nti al,  w hi c h  c a n 

n o w b e c o n fir m e d as v er y hi g h.

W h er e t h e s ur v e y h as pr o v e d i n v al u a bl e is b ei n g a bl e t o a c c ur at el y 

m a p t h e l a y o ut a n d e xt e nt of t h es e e xt e n d e d ar e as of ar c h a e ol o gi c al 

a cti vit y  at  a  tr ul y  l a n ds c a p e  l e v el,  f e at ur es  s u c h  as  t h e  m ulti pl e 

pit  ali g n m e nts  s pr e a d  a cr oss  w est er n  a n d  c e ntr al  ar e as  of  t h e 

G S A.  O n e  dr a w b a c k  h o w e v er  of  t h e  g e ol o g y  b ei n g  s o  r e c e pti v e 

t o  m a g n et o m et er  s ur v e y  h as  b e e n  i n  s el e ct  l o c ati o ns  w h er e  t h e 

s u p eri m p ositi o n  of  v ari o us  t y p es  of  a n o m ali es  of  n at ur al  a n d/ or 

a nt hr o p o g e ni c ori gi n h as r estri ct e d a m or e c o n fi d e nt i nt er pr et ati o n 

of t h e n at ur e, e xt e nt a n d a n y i nt err el ati o ns hi p (if pr es e nt) b et w e e n 

f e at ur es r e c or d e d. Alt h o u g h t h e s ur v e y h as d et ail e d l a n ds c a p e s c al e 

ar c h a e ol o gi c al  f e at ur es,  f urt h er  dis c ussi o n  of  t h eir  ar c h a e ol o gi c al 

si g ni fi c a n c e  b e y o n d  t h eir  s p ati al  distri b uti o n  as  r e c or d e d  b y  t h e 

s ur v e y h o w e v er li es b e y o n d t h e s c o p e of t his s ur v e y r e p ort. 

W h er e  t h e  s ur v e y  h as  i d e nti fi e d  m or e  si g ni fi c a nt  l e v els  of 

ar c h a e ol o gi c al a cti vit y n ot pr e vi o usl y r e c or d e d i n t h e L H E R i n cl u d es 

t h e l a n d b et w e e n As h b y d e l a L a u n d a n d R A F Di g b y, n ort h- e ast of 

R A F Di g b y a n d s o ut h of Bl a n k n e y.

P er h a ps t h e m ost e ni g m ati c f e at ur e r e c or d e d b y t h e s ur v e y is t h e 

e xt e nsi v e gri d d e d p att er n of w e a kl y m a g n eti c all y e n h a n c e d li n e ar 

tr e n d a n o m ali es, ali g n e d n ort h- w est/s o ut h- e ast t h at ar e i d e nti fi e d 

i n al m ost e v er y fi el d w est of t h e B 11 9 1 c o nstit uti n g t h e w est er n t hir d 

of t h e G S A. A n a nt hr o p o g e ni c c a us e f or t h es e dit c h-li k e a n o m ali es, 

s u c h  as  a  r eli ct  fi el d  s yst e m,  is  c o nsi d er e d  m ost  li k el y  gi v e n  t h e 

h o m o g e n eit y a n d r e g ul arit y of t h e r es p o ns es o v er s u c h a l ar g e ar e a. 

If  t his  l ar g e  f e at ur e  w as  t o  i d e ntif y  s o m e  f or m  of  s yst e m ati c,  pr e-

m o d er n l a n d m a n a g e m e nt it w o ul d c ert ai nl y b e of ar c h a e ol o gi c al 

i nt er est b ut p er h a ps of l o w i ntri nsi c v al u e. T h eir r el ati o ns hi p (if a n y) 

wit h  t h e  ot h er  l a n ds c a p e  s c al e  f e at ur es  r e c or d e d  b y  t h e  s ur v e y 

r e m ai ns  u n c ert ai n.  H o w e v er,  it  is  n ot e w ort h y  t h es e  a n o m ali es  ar e 

n ot d et e ct e d i n t h e l o c ati o n of br o a d, si n u o us g e ol o gi c al v ari ati o ns 

cr ossi n g  t h e  w est er n  p art  of  t h e  G S A.  It  is  u n cl e ar  w h et h er  t h e 

f ail ur e  t o  d et e ct  t h es e  r e g ul ar,  w e a k  tr e n d  a n o m ali es  o utsi d e  of 

ar e as u n d erl ai n b y U p p er Li n c ol ns hir e Li m est o n e M e m b er b e dr o c k 

g e ol o g y is a g e n ui n e c h ar a ct eris ati o n of t h eir e xt e nt or a r e fl e cti o n of 

c h a n gi n g m a g n eti c pr o p erti es of t h e u n d erl yi n g b e dr o c k g e ol o gi es 

l e a di n g t o a l a c k of visi bilit y.

Ot h er  br o a d  tr e n ds  dis c er ni bl e  fr o m  t h e  r es ults  i n cl u d es  t h e 

pr o p e nsit y  of  ar c h a e ol o gi c al  a cti vit y  t o  b e  pr e d o mi n a ntl y  sit e d 

o n  t h e  hi g h er  gr o u n d  u n d erl ai n  b y  t h e  li m est o n e  g e ol o g y  of  t h e 

Blis w ort h Li m est o n e F or m ati o n a n d e ast er n fri n g es of t h e li m est o n e 

of  t h e  U p p er  Li n c ol ns hir e  Li m est o n e  M e m b er  t o w ar ds  t h e  w est 

a n d  c e ntr e  of  t h e  G S A.  T h e  i d e nti fi c ati o n  of  s o m e  a n o m ali es 

of  ar c h a e ol o gi c al  p ot e nti al  a w a y  fr o m  t h es e  ar e as  s u g g ests  a 

pr ef er e n c e f or t h es e c o n diti o ns a n d is n ot n e c ess aril y a bi as d u e t o a 

l a c k of m a g n eti c c o ntr ast o n t h e ot h er g e ol o gi es.

It is e vi d e nt fr o m t h e s ur v e y r es ults a n d i nf or m ati o n c o nt ai n e d wit hi n 

t h e  L H E R  t h at  t h er e  w er e  si g ni fi c a nt  l e v els  of  pr e hist ori c  a cti vit y 

wit hi n  di ff er e nt  ar e as  of  t h e  G S A  fr o m  at  l e ast  t h e  Br o n z e  A g e, 

li k el y c o nti n ui n g t hr o u g h i nt o t h e Ir o n A g e b ef or e t h e t w o R o m a n 

r o a ds t h at bis e ct t h e sit e w er e c o nstr u ct e d. T h e v ast m aj orit y of t h e 

ar c h a e ol o gi c al a n o m ali es i d e nti fi e d b y t h e s ur v e y a p p e ar pr e hist ori c 

i n  c h ar a ct er  a n d  g e n er all y  fit  t h e  n arr ati v e  of  l at er  m e di e v al 

s ettl e m e nt b ei n g m or e f o c us e d t o w ar ds t h e m o d er n- d a y vill a g es of 

As h b y d e L a u n d e, Br a u n c e w ell, S c o p wi c k, T h or p e Til n e y a n d T e m pl e 

Br u er  l o c at e d  o utsi d e  t h e  G S A.  It  is  i m p ort a nt  t o  hi g hli g ht  t h e 

a n o m ali es at t h e s o ut h er n e n d of G S A li e wit hi n a n ar c h a e ol o gi c al 

pr e hist ori c l a n ds c a p e wit h e x c a v ati o ns at Br a u n c w ell Q u arr y s o m e 

of  t h e  l ar g est  a n d  m ost  c o n c e ntr at e d  i n v esti g ati o ns  of  pr e hist ori c 

m ulti pl e  b o u n d ari es  i n  Li n c ol ns hir e  a n d  t h e  E ast  Mi dl a n ds  as  a 

w h ol e. T h e r es ults of t h e s ur v e y w hi c h h a v e a c c ur at el y m a p p e d t h e 

e xt e nt a n d l a y o ut of t h es e e ni g m ati c l a n ds c a p e f e at ur es a cr oss l ar g e 

ar e as will f urt h er c o ntri b ut e t o t h e u n d erst a n di n g of t h es e f e at ur es 

a n d t h e ar c h a e ol o gi c al r e c or d of t h e r e gi o n.
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n et/sit es/ d ef a ult/ fil es/ CIf A S % 2 6 G G e o p h ysi cs _ 3. p df  a c c ess e d 5t h J u n e 2 0 2 3

Cr a n fi el d U ni v ersit y ( 2 0 2 2)  Cr a n fi el d S oil a n d A grif o o d I nstit ut e S oils c a p es htt p:// w w w.l a n dis. or g. u k /s oils c a p es/  a c c ess e d 5t h A pril 2 0 2 3

E n glis h H erit a g e ( 2 0 0 8)  G e o p h ysi c al S ur v e y i n Ar c h a e ol o gi c al Fi el d E v al u ati o n

E ur o p a e  Ar c h a e ol o gi a  C o nsilli u m  ( E A C)  2 0 1 6  E A C  G ui d eli n es  f or  t h e  Us e  of  G e o p h ysi cs  i n  Ar c h a e ol o g y:  Q u esti o n  t o  As k  a n d  P oi nts  t o  C o nsi d er   ( N a m ur, 

B el gi u m) htt ps:// w w w. e ur o p a e- ar c h a e ol o gi a e- c o nsili u m. or g/ e a c- g ui dli n es  a c c ess e d 8t h M a y 2 0 2 3

G a ff n e y C & G at er J ( 2 0 0 3)  R e v e ali n g t h e B uri e d P ast: G e o p h ysi cs f or Ar c h a e ol o gists   Str o u d

H e a dl a n d Ar c h a e ol o g y ( 2 0 2 2)  N ort h K est e v e n, Li n c ol ns hir e Writt e n S c h e m e of I n v esti g ati o n f or G e o p h ysi c al S ur v e y v. 0 4  [I nt er n al R ef: A C R E 2 2]

H e a dl a n d Ar c h a e ol o g y ( 2 0 2 3 a)  S pri n g w ell S ol ar F ar m Ar c h a e ol o gi c al D es k- B as e d Ass ess m e nt v 1. 3  [I nt er n al R ef: P 2 2 – 2 1 6]

H e a dl a n d Ar c h a e ol o g y ( 2 0 2 3 b)  S pri n g w ell S ol ar A eri al I n v esti g ati o n R e p ort v 1. 0  [I nt er n al R ef: P 2 2 – 2 1 6]

Li n ds e y Ar c h a e ol o gi c al S er vi c es ( 1 9 9 4)  Ar c h a e ol o gi c al E x c a v ati o ns at Br a u n c e w ell Li m est o n e Q u arr y

Li n ds e y Ar c h a e ol o gi c al S er vi c es ( 2 0 0 4)  Br a u n c e w ell Li m est o n e Q u arr y E xt e nsi o n E x c a v ati o ns a n d W at c hi n g Bri ef 2 0 0 1 – 2

Mi nistr y of H o usi n g, C o m m u niti es a n d L o c al G o v er n m e nt M H C L G) ( 2 0 2 1)  N ati o n al Pl a n ni n g P oli c y Fr a m e w or k htt ps:// ass ets. p u blis hi n g.s er vi c e.

g o v. u k / g o v er n m e nt/ u pl o a ds/s yst e m/ u pl o a ds/ att a c h m e nt _ d at a/ fil e/ 1 0 0 5 7 5 9/ N P P F _J ul y _ 2 0 2 1. p df  a c c ess e d 8t h M a y 2 0 2 3

N at ur al E n vir o n m e nt R es e ar c h C o u n cil ( N E R C) ( 2 0 2 2)  Britis h G e ol o gi c al S ur v e y G e ol o g y Vi e w er htt p:// w w w. b gs. a c. u k /  a c c ess e d 5t h A pril 2 0 2 3

O xf or d Ar c h a e ot e c h ni cs ( 1 9 9 6)  Br a u n c e w ell Li m est o n e Q u arr y, Li n c ol ns hir e T o ps oil M a g n eti c S us c e pti bilit y a n d Gr a di o m et er S ur v e y

O xf or d Ar c h a e ot e c h ni cs ( 2 0 0 8)  Br a u n c e w ell Li m est o n e Q u arr y, Li n c ol ns hir e T o ps oil M a g n eti c S us c e pti bilit y a n d Gr a di o m et er S ur v e y 
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S P RI N G W E L L S O L A R F A R M C A B L E 
O P TI O N R O U T E, LI N C O L N S HI R E

G E O P H Y SI C A L S U R V E Y R E P O R T

c o m missi o n e d b y R S K
o n b e h alf of S pri n g w ell E n er g yf ar m Lt d

N o v e m b er 2 0 2 3

A C R E 2 2





©  2 0 2 3 b y H e a dl a n d Ar c h a e ol o g y ( U K) Lt d

C o nt ai ns O S d at a © Cr o w n c o p yri g ht a n d d at a b as e ri g ht ( 2 0 2 3). 
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P R OJ E C T S U M M A R Y

H e a dl a n d  Ar c h a e ol o g y  ( U K)  Lt d  w as  i nstr u ct e d  b y  R S K  o n  
b e h alf of S pri n g w ell E n er g yf ar m Lt d ( T h e Cli e nt) t o u n d ert a k e a 
g e o p h ysi c al ( m a g n et o m et er) s ur v e y t o ass ess t h e ar c h a e ol o gi c al 
p ot e nti al  of  f o ur  fi el ds,  c o v eri n g  a p pr o xi m at el y  6 9 h a,  b ei n g  
c o nsi d er e d  f or  c a bl e  r o ut e  o pti o ns  as  p art  of  t h e  pr o p os e d  
8 0 0 M W S pri n g w ell S ol ar F ar m l o c at e d 1 5 k m s o ut h of Li n c ol n 
b et w e e n  t h e  vill a g es  of  M et h eri n g h a m  a n d  Br a u n c e w ell,  
Li n c ol ns hir e.  A  g e o p h ysi c al  s ur v e y  c o v eri n g  t h e  m ai n  ar e as  
w hi c h  m a y  f or m  p art  of  t h e  s ol ar  f ar m  pr o p os als  h as  b e e n  
pr e vi o usl y  r e p ort e d  o n  ( H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 a).  T his  
r e p ort f or ms a n a d d e n d u m t o t h e e arli er r e p ort. T h e g e o p h ysi c al 
s ur v e y r e p ort a n d a d d e n d u m, t o g et h er wit h a n ar c h a e ol o gi c al 
d es k- b as e d  ass ess m e nt  ( D B A,  H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 b)  
a n d  A eri al  I n v esti g ati o n  R e p ort  ( H e a dl a n d  Ar c h a e ol o g y  
2 0 2 3 c) will i nf or m t h e E n vir o n m e nt al I m p a ct Ass ess m e nt ( EI A, 
H e a dl a n d  Ar c h a e ol o g y  f ort h c o mi n g)  pr o d u c e d  i n  s u p p ort  
of  a  d e v el o p m e nt  c o ns e nt  or d er  ( D C O)  a p pli c ati o n  f or  t h e  
c o nstr u cti o n of t h e s ol ar f ar m. T h e g e o p h ysi c al s ur v e y r es ults 
will als o i nf or m f ut ur e ar c h a e ol o gi c al str at e g y.

T h e  ori gi n al  s ur v e y  e v al u at e d  a n  ar e a  of  a p pr o xi m at el y  
1 3 9 0 h a  a n d  r e c or d e d  a  wi d e  v ari et y  of  ar c h a e ol o gi c al  a n d  
n o n- ar c h a e ol o gi c al  a n o m ali es.  T h e  r es ults  of  t his  s ur v e y  
l ar g el y  c orr o b or at e d,  b ut  als o  gr e atl y  e x p a n d e d,  t h e  c urr e nt  
u n d erst a n di n g of t h e ar c h a e ol o gi c al p ot e nti al of t h e pr o p os e d 
sit e as c o nt ai n e d wit hi n t h e Li n c ol ns hir e Hist ori c E n vir o n m e nt 
R e c or d  ( L H E R).  T h e  m ai n  fi n di n gs  i n cl u d e d  s e v er al  f o ci  of  
ar c h a e ol o gi c al  a cti vit y  r a n gi n g  fr o m  ri n g  dit c h es  a n d  li k el y  
r o u n d  b arr o ws,  pit  ali g n m e nts  a n d  e xt e n d e d  s eri es  a n d/ or  
c o n c e ntr ati o ns  of  dit c h es,  e n cl os ur es  a n d  pit-li k e  a n o m ali es.  
T h e  o nl y  fi n di n gs  of  n ot e  i n  fi el ds  a dj a c e nt  t o  t h os e  i n  t h e  
c urr e nt g e o p h ysi c al s ur v e y ar e a ( G S A) w er e t w o pit ali g n m e nts, 
o n e l o c at e d a dj a c e nt t o t h e A 1 5 a n d t h e ot h er s o ut h- w est of 
R A F Di g b y. T h e c urr e nt s ur v e y h as c o n fir m e d t h at t h es e f e at ur es 
e xt e n d i nt o t h e c urr e nt G S A.

T h e  t w o  pit  ali g n m e nts  ar e  t h e  o nl y  a n o m ali es  of  cl e ar  
ar c h a e ol o gi c al p ot e nti al i d e nti fi e d i n t his s e c o n d p h as e of s ur v e y. 
F o ur l o w m a g nit u d e, p arti al cir cl e a n o m ali es p ossi bl y r e c or di n g 



t h e l o c ati o n of ri n g dit c h es ar e all i nt er pr et e d wit h m o d er at e t o 
l o w l e v els of c o n fi d e n c e d u e pri m aril y t o t h eir w e a k r es p o ns e 
a n d/ or  i nt erf er e n c e  fr o m  str o n g er  a n o m ali es  a n d  e ff e cts  of  
m o d er n c ulti v ati o n. T h e s ur v e y h as als o r e c or d e d a n e xt e nsi o n 
of t h e gri d d e d p att er n of w e a kl y m a g n eti c all y e n h a n c e d, li n e ar 
tr e n d  a n o m ali es  ali g n e d  n ort h- w est/s o ut h- e ast  t o  v ar yi n g  
d e gr e es i n all f o ur fi el ds, t h at w er e i d e nti fi e d i n al m ost e v er y 
fi el d w est of t h e B 11 9 1 b y t h e ori gi n al s ur v e y. A n a nt hr o p o g e ni c 
c a us e f or t h es e dit c h-li k e a n o m ali es, s u c h as a r eli ct fi el d s yst e m, 
is  still  c o nsi d er e d  m ost  li k el y  gi v e n  t h e  h o m o g e n eit y  a n d  
r e g ul arit y of t h e r es p o ns es o v er s u c h a l ar g e ar e a.

Els e w h er e s e v er al dis cr et e, a m or p h o us l o w m a g nit u d e a n o m ali es 
of u n c ert ai n ori gi n, p ossi bl y i d e ntif y f or m er e xtr a cti o n pits a n d 
ar e  c o m p ar a bl e  t o  f e at ur es  i d e nti fi e d  i n  t h e  pr e vi o us  s ur v e y  
cl os e t o t h e A 1 5. F o ur s er vi c e pi p es, t w o f or m er fi el d b o u n d ari es 
a n d a l ar g e n u m b er of li n e ar a n o m ali es of a gri c ult ur al ori gi n 
i d e ntif yi n g  fi el d  dr ai ns  a n d/ or  m o d er n  pl o u g hi n g  tr e n ds  
c o nstit ut e t h e r e m ai n d er of t h e i nt er pr et a bl e a n o m ali es.

Si mil ar t o t h e pr e vi o us s ur v e y t h e l e v el of d et ail a n d r a n g e of 
a n o m ali es r e c or d e d a cr oss t h e s ur v e y is ar g u e d t o pr o vi d e a 
hi g h l e v el of c o n fi d e n c e i n t h e fi n di n gs a n d t h at t h e y a c c ur at el y 
r e fl e ct t h e ar c h a e ol o gi c al p ot e nti al of t h e G S A, n ot wit hst a n di n g 
t h e li mit ati o ns of m a g n et o m et er s ur v e y t o d e fi n e p arti c ul arl y 
s m all,  v er y  w e a kl y  e n h a n c e d  or  a n o m ali es  m as k e d  b y  ar e as  
of  dist ur b a n c e  a n d/ or  str o n g er  m a g n eti c  a n o m ali es.  T h e  
ar c h a e ol o gi c al p ot e nti al of t h e G S A is t h er ef or e r e gr a d e d as 
g e n er all y l o w e x c e pt i n t h e l o c ati o n of t h e t w o pit ali g n m e nts.
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1 I N T R O D U C TI O N
H e a dl a n d Ar c h a e ol o g y ( U K) Lt d w as i nstr u ct e d b y R S K o n b e h alf of 

S pri n g w ell E n er g yf ar m Lt d ( T h e Cli e nt) t o u n d ert a k e a g e o p h ysi c al 

( m a g n et o m et er) s ur v e y t o ass ess t h e ar c h a e ol o gi c al p ot e nti al of o n 

a n  a d diti o n al  f o ur  fi el ds,  a m o u nti n g  t o  a p pr o xi m at el y  6 9 h a,  b ei n g 

c o nsi d er e d f or c a bl e r o ut e o pti o ns as p art of t h e pr o p os e d 8 0 0 M W 

S pri n g w ell S ol ar F ar m l o c at e d 1 5 k m s o ut h of Li n c ol n b et w e e n t h e 

vill a g es of M et h eri n g h a m a n d Br a u n c e w ell, Li n c ol ns hir e (Ill us 1). 

A  g e o p h ysi c al  s ur v e y  c o v eri n g  t h e  m ai n  ar e as  w hi c h  m a y  f or m 

p art  of  t h e  s ol ar  f ar m  pr o p os als  h as  b e e n  pr e vi o usl y  r e p ort e d  o n 

( H e a dl a n d Ar c h a e ol o g y 2 0 2 3 a). T his r e p ort f or ms a n a d d e n d u m t o 

t h e  e arli er  r e p ort.  T h e  g e o p h ysi c al  s ur v e y  r e p ort  a n d  a d d e n d u m, 

t o g et h er  wit h  a n  ar c h a e ol o gi c al  d es k- b as e d  ass ess m e nt  ( D B A, 

H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 b)  a n d  A eri al  I n v esti g ati o n  R e p ort 

( H e a dl a n d Ar c h a e ol o g y 2 0 2 3 c) will i nf or m t h e E n vir o n m e nt al I m p a ct 

Ass ess m e nt ( EI A, H e a dl a n d Ar c h a e ol o g y f ort h c o mi n g) pr o d u c e d i n 

s u p p ort of a d e v el o p m e nt c o ns e nt or d er ( D C O) a p pli c ati o n f or t h e 

c o nstr u cti o n  of  t h e  s ol ar  f ar m.  T h e  g e o p h ysi c al  s ur v e y  r es ults  will 

als o i nf or m f ut ur e ar c h a e ol o gi c al str at e g y.

T h e c urr e nt s ur v e y w as u n d ert a k e n i n a c c or d a n c e wit h t h e ori gi n al 

Writt e n  S c h e m e  of  I n v esti g ati o n  f or  G e o p h ysi c al  S ur v e y  ( W SI) 

( H e a dl a n d  Ar c h a e ol o g y  2 0 2 2),  f oll o wi n g  g ui d a n c e  c o nt ai n e d  i n 

t h e  N ati o n al  Pl a n ni n g  P oli c y  Fr a m e w or k  ( M H C L G  2 0 2 1)  pri or  t o  its 

r e visi o n i n S e pt e m b er 2 0 2 3, a n d w as c arri e d o ut i n li n e wit h c urr e nt 

b est pr a cti c e ( C h art er e d I nstit ut e f or Ar c h a e ol o gists 2 0 1 4, E ur o p a e 

Ar c h a e ol o gi a C o nsili u m 2 0 1 6). 

T h e  s ur v e y  w as  u n d ert a k e n  i n  t w o  p h as es.  A n  i niti al  s ur v e y  o v er 

p ast ur e  fi el ds  b c d 0 4 4  a n d  b c d 0 7 2  w as  u n d ert a k e n  b et w e e n  t h e 

J u n e 5t h a n d J u n e 7t h 2 0 2 3, wit h b c d 0 7 3 a n d b c d 0 8 3 s ur v e y e d o n 

A u g ust 3 0t h a n d A u g ust 3 1st 2 0 2 3, p ost- h ar v est.

1. 1 L O C A TI O N, T O P O G R A P H Y A N D 
L A N D U S E

T h e  c urr e nt  g e o p h ysi c al  s ur v e y  ar e a  ( G S A)  c o m pris es  f o ur  a dj oi ni n g 

fi el ds,  a p p e n d e d  t o  t h e  n ort h  of  t h e  pr e vi o us  s ur v e y  ar e a,  l o c at e d 

b et w e e n t h e A 1 5 a n d R A F Di g b y a n d s o ut h of C u c k o o L a n e, c e ntr e d 

at N G R T F 5 0 2 9 4 7 3 5 6 1 8 3. T h e s p ati al r el ati o ns hi p b et w e e n t h e c urr e nt 

a n d e arli er s ur v e y ar e as is i n di c at e d o n Ill us 1 t o Ill us 5 i n cl usi v e.

T h e t o p o gr a p h y of t h e G S A gr a d u all y sl o p es d o w n fr o m a h ei g ht of 

a p pr o xi m at el y 4 7 m a b o v e Or d n a n c e D at u m ( A O D) fr o m t h e w est er n 

b o u n d ar y a dj a c e nt t h e A 1 5, d o w n t o r o u g hl y 3 6 m A O D at t h e e ast er n 

b o u n d ar y of fi el d b c d 0 7 3 i m m e di at el y s o ut h of R A F Di g b y air fi el d.

1. 2 G E O L O G Y A N D S OI L S
T h e  s oli d  b e dr o c k  g e ol o g y  c o m pris es  s e di m e nt ar y  J ur assi c  p eri o d 

li m est o n e  of  t h e  U p p er  Li n c ol ns hir e  Li m est o n e  M e m b er  t h at 

b el o n gs  t o  t h e  S o ut h er n  Li n c ol ns hir e  E d g e,  a  n ort h/s o ut h  li n e ar 

s c ar p of li m est o n e r u n ni n g t h e l e n gt h of Gr e at er Li n c ol ns hir e. T h e 

b e dr o c k g e ol o g y c h a n g es i m m e di at el y n ort h of t h e G S A t o a n ot h er 

t y p e  of  J ur assi c  li m est o n e,  t h at  of  t h e  Li n c ol ns hir e  Li m est o n e 

F or m ati o n.  N o  s u p er fi ci al  d e p osits  ar e  r e c or d e d  o v er  a  si g ni fi c a nt 

m aj orit y of t h e G S A ( N E R C 2 0 2 2).

T h e o v erl yi n g s oils ar e cl assi fi e d i n S oils a c a p e 3 Ass o ci ati o n as l o a m y, 

s h all o w li m e-ri c h s oils o v er c h al k li m est o n e ( Cr a n fi el d U ni v ersit y 2 0 2 1).

G ui d a n c e  ( E n glis h  H erit a g e  2 0 0 8;  Ta bl e  4)  i n di c at es  t h at 

m a g n et o m et er s ur v e y c a n b e r e c o m m e n d e d o v er a n y s e di m e nt ar y 

g e ol o g y  a n d  a v er a g e  r es p o ns es  t o  m a g n et o m et er  s ur v e y  o v er 

J ur assi c  li m est o n e  ar e  g o o d,  alt h o u g h  a  wi d e  r a n g e  of  m a g n eti c 

s us c e pti biliti es  i n  t h e  p ar e nt  r o c k  c a n  r es ult  i n  v er y  v ari a bl e 

b a c k gr o u n d  r es p o ns es  t o  m a g n et o m et er  s ur v e y.  Als o,  a n y 

S P RI N G W E L L S O L A R F A R M C A B L E 
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Q u at er n ar y  d e p osits  o v erl yi n g  t h e  s oli d  g e ol o g y  ar e  a  pri m ar y 

c o nsi d er ati o n  as  t h e y  oft e n  s h o w  a  hi g h  d e gr e e  of  l o c al  v ari ati o n, 

a n d t h e m a g n eti c r es p o ns e is us u all y d e p e n d e nt o n t h e m a g n eti c 

mi n er al o g y of t h e p ar e nt s oli d g e ol o g y. 

T h e c o m bi n ati o n of u n d erl yi n g li m est o n e b e dr o c k a n d wi d es pr e a d 

a bs e n c e  of  s u p er fi ci al  d e p osits  m e a ns  t h e  pr e v aili n g  g e ol o gi c al 

a n d  p e d ol o gi c al  c o n diti o ns  ar e  a p pr o pri at e  f or  t h e  a p pli c ati o n  of 

m a g n et o m et er s ur v e y f or t h e d et e cti o n of ar c h a e ol o gi c al f e at ur es. 

T h e s uit a bilit y of m a g n et o m etr y i n t h es e c o n diti o ns is d e m o nstr at e d 

b y t h e r es ults of t h e pr e vi o us s ur v e y ( H e a dl a n d Ar c h a e ol o g y 2 0 2 3 a) 

i n fi el ds a dj a c e nt t o t h e G S A.

2 A R C H A E O L O GI C A L B A C K G R O U N D
A  d et ail e d  ar c h a e ol o gi c al  b a c k gr o u n d  a d a pt e d  fr o m  i nf or m ati o n 

c o m pil e d  wit hi n  a  c o m pr e h e nsi v e  ar c h a e ol o gi c al  d es k- b as e d 

ass ess m e nt  ( A D B A  -  H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 b)  a n d  a eri al 

i n v esti g ati o n  r e p ort  ( H e a dl a n d  Ar c h a e ol o g y  2 0 2 3 c)  g at h er e d  i n 

s u p p ort of a n E n vir o n m e nt al I m p a ct Ass ess m e nt ( EI A) f or t h e wi d er 

s ol ar d e v el o p m e nt i n cl u di n g t h e fi el ds c o v er e d b y t his s ur v e y, w as 

i n cl u d e d i n t h e ori gi n al g e o p h ysi c al s ur v e y r e p ort. O nl y i nf or m ati o n 

p ert ai ni n g t o t h e c urr e nt s ur v e y ar e a is i n cl u d e d h er e.

N o  d esi g n at e d  or  n o n- d esi g n at e d  h erit a g e  ass ets  ar e  i d e nti fi e d 

wit hi n t h e G S A b o u n d ar y. N o n- d esi g n at e d ass ets l o c at e d a dj a c e nt 

or  cl os e  t o  t h e  G S A  i n cl u d e  t h e  f or m er  R o m a n  r o a d,  n o w  t h e  A 1 5 

( M LI 8 6 2 2 8),  W orl d  W ar  2  ( W W 2)  i nfr astr u ct ur e  s u c h  as  pill b o x es 

( M LI 8 9 1 5 0,  M LI 8 9 1 5 1)  ass o ci at e d  wit h  R A F  Di g b y  ( M LI 6 9 6 2 1)  t o 

t h e  w est  or  p ost- m e di e v al  q u arr y  sit es  ( M LI 8 6 6 9 4,  M LI 8 6 6 9 5)  a n d 

f ar mst e a ds ( M LI 6 0 2 6 6) t o t h e w est a n d s o ut h r es p e cti v el y. 

A n al ysis  of  hist ori c  m a ps  i n di c at es  t h e  pr es e n c e  of  f or m er  fi el d 

b o u n d ari es  i n  fi el ds  b c d 0 7 2  a n d  b c d 0 8 3  ali g n e d  r o u g hl y  n ort h/

s o ut h a n d s plitti n g t h e fi el ds i n h alf.

T h e  r es ults  of  t h e  pr e vi o us  s ur v e y  l ar g el y  c orr o b or at e d  b ut  als o 

gr e atl y e x p a n d e d t h e c urr e nt u n d erst a n di n g of t h e ar c h a e ol o gi c al 

p ot e nti al of t h e pr o p os e d sit e as c o nt ai n e d wit hi n t h e Li n c ol ns hir e 

Hist ori c E n vir o n m e nt R e c or d ( L H E R). T h e m ai n fi n di n gs of t h e ori gi n al 

s ur v e y i n cl u d e d s e v er al f o ci of ar c h a e ol o gi c al a cti vit y r a n gi n g fr o m 

ri n g dit c h es a n d li k el y r o u n d b arr o ws, pit ali g n m e nts a n d e xt e n d e d 

s eri es  a n d/ or  c o n c e ntr ati o ns  of  dit c h es,  e n cl os ur es,  a n d  pit-li k e 

a n o m ali es  h o w e v er  t h es e  ar e  all  l o c at e d  at  l e ast  8 5 0 m  fr o m  t h e 

n e ar est p art of t h e G S A. 

T h e ori gi n al s ur v e y di d h o w e v er, i d e ntif y t w o pit ali g n m e nts a dj a c e nt 

t o t h e A 1 5 i n fi el d T b 2 a n d s o ut h- w est of R A F Di g b y i n fi el d B c d 0 8 4 

w hi c h, o n t h eir c urr e nt ali g n m e nt, l o o k e d li k el y t o e xt e n d i nt o t h e 

G S A i n fi el ds B c d 0 4 4 a n d B c d 0 7 3 r es p e cti v el y.

3 AI M S, M E T H O D O L O G Y A N D 
P R E S E N T A TI O N

T h e  g e n er al  ai m  of  t h e  g e o p h ysi c al  s ur v e y  w as  t o  pr o vi d e  e n o u g h 

i nf or m ati o n  t o  c orr o b or at e,  i d e ntif y  a n d  c h ar a ct eris e  s u b-s urf a c e 

a n o m ali es t h at m a y h a v e a n ar c h a e ol o gi c al ori gi n, i n cl u di n g d e fi ni n g 

t h e  s p ati al  li mits  of  alr e a d y  k n o w n  or  s us p e ct e d  h erit a g e  ass ets, 

wit hi n t h e d e fi n e d s ur v e y ar e as. T his i nf or m ati o n will f or m p art of t h e 

m u c h l ar g er b o d y of e vi d e n c e fr o m a v ari et y of s o ur c es, i n cl u di n g t h e 

pr e vi o us m a g n et o m et er s ur v e y, t h at t a k e n as a w h ol e, will e n a bl e a n 

ass ess m e nt t o b e m a d e of t h e i m p a ct of t h e pr o p os e d d e v el o p m e nt 

o n  a n y  s u b-s urf a c e  ar c h a e ol o gi c al  r e m ai ns,  w h er e  pr es e nt  a n d 

t h er ef or e h el p d et er mi n e a n a p pr o pri at e miti g ati o n str at e g y.

T h e s p e ci fi c ar c h a e ol o gi c al o bj e cti v es of t h e g e o p h ysi c al s ur v e y w er e:

› t o g at h er e n o u g h i nf or m ati o n t o i nf or m t h e e xt e nt, c o n diti o n, 

c h ar a ct er  a n d  d at e  ( as  f ar  as  cir c u mst a n c es  p er mit)  of  a n y 

ar c h a e ol o gi c al f e at ur es a n d d e p osits wit hi n t h e G S A,

› t o o bt ai n i nf or m ati o n t h at will c o ntri b ut e t o a n e v al u ati o n of t h e 

si g ni fi c a n c e of t h e pr o p os e d s ol ar d e v el o p m e nt u p o n c ult ur al 

h erit a g e ass ets, a n d

› t o pr e p ar e a f ull y ill ustr at e d r e p ort o n t h e r es ults of t h e s ur v e y t h at is 

c o m pli a nt wit h all r el e v a nt st a n d ar ds, g ui d a n c e a n d g o o d pr a cti c e. 

3. 1 M A G N E T O M E T E R S U R V E Y
It  is  a c k n o wl e d g e d  t h at  m a g n et o m etr y  h as  li mit ati o ns  a n d 

t h at  c ert ai n  t y p es  of  s u b-s urf a c e  r e m ai ns  m a y,  u n d er  c ert ai n 

cir c u mst a n c es,  b e  m or e  li k el y  t o  b e  i d e nti fi e d  b y  ot h er  s ur v e y 

t e c h ni q u es s u c h as e art h r esist a n c e, gr o u n d p e n etr ati n g r a d ar ( G P R) 

or el e ctr o- m a g n eti c m et h o ds w hi c h m e as ur e di ff er e nt g e o p h ysi c al 

pr o p erti es.  H o w e v er, gi v e n t h e s u c c ess of t h e pr e c e di n g s ur v e y a n d 

ot h er  pr oj e ct  c o nsi d er ati o ns,  m a g n et o m etr y  w as  s el e ct e d  as  t h e 

b est m et h o d ol o g y f or ass essi n g t h e a d diti o n al s ur v e y ar e a.

M a g n eti c  s ur v e y  m et h o ds  r el y  o n  t h e  a bilit y  of  a  v ari et y  of 

i nstr u m e nts t o m e as ur e v er y s m all m a g n eti c fi el ds ass o ci at e d wit h 

b uri e d ar c h a e ol o gi c al r e m ai ns. A f e at ur e s u c h as a dit c h, pit or kil n 

c a n  a ct  li k e  a  s m all  m a g n et,  or  s eri es  of  m a g n ets,  t h at  pr o d u c e 

dist orti o ns  ( a n o m ali es)  i n  t h e  e art h’s  m a g n eti c  fi el d.  I n  m a p pi n g 

t h es e  sli g ht  v ari ati o ns,  d et ail e d  pl a ns  of  sit es  c a n  b e  o bt ai n e d  as 

b uri e d  f e at ur es  oft e n  pr o d u c e  r e as o n a bl y  c h ar a ct eristi c  a n o m al y 

s h a p es  a n d  str e n gt hs  ( G a ff n e y  &  G at er  2 0 0 3).  F urt h er  i nf or m ati o n 

o n s oil m a g n etis m a n d t h e i nt er pr et ati o n of m a g n eti c a n o m ali es is 

pr o vi d e d i n A p p e n di x 1. 

T h e s ur v e ys w er e u n d ert a k e n usi n g f o ur B arti n gt o n Gr a d 6 0 1 s e ns ors 

m o u nt e d at 1 m i nt er v als ( 1 m tr a v ers e i nt er v al) o nt o a ri gi d c arr yi n g 

fr a m e. T h e s yst e m w as pr o gr a m m e d t o t a k e r e a di n gs at a fr e q u e n c y 

of  1 0 H z  ( all o wi n g  f or  a  1 0 – 1 5 c m  s a m pl e  i nt er v al)  o n  r o a mi n g 

tr a v ers es  (s w at hs)  4 m  a p art.  T h es e  r e a di n gs  w er e  st or e d  o n  a n 

e xt er n al w e at h er pr o of l a pt o p a n d l at er d o w nl o a d e d f or pr o c essi n g 

a n d  i nt er pr et ati o n.  T h e  s yst e m  w as  li n k e d  t o  a  Tri m bl e  R 1 2  R e al 

Ti m e  Ki n eti c  ( R T K)  di ff er e nti al  Gl o b al  P ositi o ni n g  S yst e m  ( d G P S) 

o ut p utti n g i n N M E A m o d e t o e ns ur e a hi g h p ositi o n al a c c ur a c y f or 

e a c h d at a p oi nt.  
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M L Gr a d 6 0 1 a n d M ulti Gr a d 6 0 1 ( G e o m ar S oft w ar e I n c.) s oft w ar e w as 

us e d  t o  c oll e ct  a n d  e x p ort  t h e  d at a.  A n o m al y  G e o S ur v e y  v 1. 1 2. 3 

( Li c h e nst o n e  G e os ci e n c e)  a n d  Q GI S  v. 3. 2 8. 5  s oft w ar e  w as  us e d  t o 

pr o c ess a n d pr es e nt t h e d at a r es p e cti v el y.

A n o v er all l o c ati o n pl a n of t h e G S A s h o w n i n r el ati o n t o t h e ori gi n al 

s ur v e y f or t h e s ol ar f ar m is pr es e nt e d at a s c al e of 1: 1 0 0, 0 0 0 i n Ill us 1. 

O v er all pr o c ess e d gr e ys c al e a n d i nt er pr et ati o n ill ustr ati o ns of all t h e 

r es ults fr o m b ot h s ur v e ys ar e s h o w n f or r ef er e n c e i n Ill us 2 a n d Ill us 3 

r es p e cti v el y at a s c al e of 1: 4 0, 0 0 0.

O v er vi e w  gr e ys c al e  a n d  i nt er pr et ati o n  pl a ns  of  t h e  c a bl e  o pti o n 

r o ut e G S A wit h S e ct or b o u n d ari es i n di c at e d ar e s h o w n i n Ill us 5 a n d 

Ill us 6 r es p e cti v el y at a s c al e of 1: 1 0, 0 0 0. F ull y pr o c ess e d ( gr e ys c al e) 

d at a, mi ni m all y pr o c ess e d d at a ( X Y tr a c e pl ot) d at a a n d i nt er pr et ati v e 

pl a ns ar e pr es e nt e d b y S e ct or, at 1: 2, 5 0 0, i n Ill us 7 t o Ill us 1 8 i n cl usi v e.

I n di vi d u al  fi el ds  ar e  r ef err e d  t o  usi n g  n o m e n cl at ur e  pr o vi d e d  t o 

H e a dl a n d Ar c h a e ol o g y at t h e c o m m e n c e m e nt of t h e pr oj e ct. 

T e c h ni c al i nf or m ati o n o n t h e e q ui p m e nt us e d, d at a pr o c essi n g a n d 

m a g n et o m et er s ur v e y m et h o d ol o g y is gi v e n i n A p p e n di x 1. D et ails 

of t h e s ur v e y l o c ati o n i nf or m ati o n ar e i n A p p e n di x 2. A n ot e o n t h e 

f or m at  of  t h e  g e o p h ysi c al  d at a  ar c hi v e  is  pr es e nt  i n  A p p e n di x  3. 

D at a pr o c essi n g d et ails f or t h e m a g n et o m et er s ur v e y ar e pr es e nt e d 

i n A p p e n di x 4. T h e O A SI S Ar c hi v e e ntr y is i n cl u d e d as A p p e n di x 5.

T h e s ur v e y m et h o d ol o g y, r e p ort a n d a n y r e c o m m e n d ati o ns c o m pl y 

wit h  g ui d eli n es  o utli n e d  b y  E ur o p a e  Ar c h a e ol o gi a  C o nsili u m  ( E A C 

2 0 1 6) a n d b y t h e C h art er e d I nstit ut e f or Ar c h a e ol o gists ( CIf A 2 0 1 4 b). 

All Ill ustr ati o ns fr o m Or d n a n c e S ur v e y ( O S) m a p pi n g ar e r e pr o d u c e d 

wit h  t h e  p er missi o n  of  t h e  c o ntr oll er  of  His  M aj est y’s  St ati o n er y 

O ffi c e ( ©  Cr o w n C o p yri g ht).

T h e ill ustr ati o ns i n t his r e p ort h a v e b e e n pr o d u c e d f oll o wi n g a n al ysis 

of t h e d at a i n ‘r a w’ ( mi ni m all y pr o c ess e d) a n d pr o c ess e d f or m ats (s e e 

a b o v e)  a n d  o v er  a  r a n g e  of  di ff er e nt  dis pl a y  l e v els.  All  ill ustr ati o ns 

ar e pr es e nt e d t o dis pl a y a n d i nt er pr et t h e d at a fr o m t his sit e t o b est 

e ff e ct b as e d o n t h e e x p eri e n c e a n d k n o wl e d g e of m a n a g e m e nt a n d 

r e p orti n g st a ff.

4 R E S U L T S 
As  wit h  t h e  pr e vi o us  s ur v e y  t h e  r es ults  ar e  d es cri b e d  i n  t a b ul ar 

f or m at  b y  fi el d  (s e e  b el o w).  T h e  ass o ci at e d  ar c h a e ol o gi c al  L H E R 

ass ets  a n d  e v e nts  i n cl u d e d  i n  t h e  r es ults  t a bl e  ar e  n ot  e x h a usti v e 

a n d  o nl y  i n cl u d e  t h os e  ass ets  r el e v a nt  t o  t h e  a n o m ali es  i d e nti fi e d 

i n  t h e  s ur v e y  l yi n g  wit hi n  or  i m m e di at el y  a dj a c e nt  t o  t h os e  fi el ds 

f or mi n g  t h e  c urr e nt  G S A.  A n y  r el e v a nt  fi n di n gs  fr o m  t h e  pr e vi o us 

g e o p h ysi c al s ur v e y ar e als o dis c uss e d h er ei n.

T A BL E 1  Description of results

FIEL D N O A RC H AE OL O GIC AL
A N O M ALIES

ASS OCI ATE D 
A RC H AE OL O GIC AL 
L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

Bcd044

(Sectors 1 and 3 Illus 7-9 
and 13-15)

Yes MLI86694

MLI86228

A roughly linear section of discrete ano malies aligned north-east/south- west identifying a pit align ment (P1; Illus 
7-9), is recorded across the north- west corner of the field and marks a continuation of the sa me feature recorded in the 
previous survey within field Tb2 on the opposite side of the A15 (for mer Ro man road MLI86228). The pit align ment was 
not previously recorded in the L HER and its western extent within Tb2 re mains unclear given the presence of strong 
geological responses. The feature lies adjacent to a for mer quarry site ( MLI86694) also within field Tb2. 

No other ano malies of clear archaeological potential are recorded within this field. Ho wever, there is a clear continuation 
of the pattern of regular lo w magnitude parallel and perpendicular linear trend ano malies for ming a grid like design, 
that was recorded adjacent to the A15 in the previous survey (Sectors 1 and 2). As previously identified the pattern of 
ano malies does not respect the align ment of present or for mer field boundaries. The interpretation of this landscape 
scale feature as so me for m of relict field syste m re mains unchanged.

T wo parallel, lo w magnitude, linear ditch-like trend ano malies at the northern boundary of the field ( D?1; Illus 7-9) 
re main of uncertain origin. The ano malies share an align ment with the regular grid like pattern of linear features but not 
the modern field boundaries or approxi mate east/ west trend of natural/geological trends.

As recorded in the previous survey in fields adjacent to the A15, several discrete, widely spaced, magnetically enhanced 
ano malies of uncertain origin are identified predo minantly, but not exclusively, at the periphery of the field adjacent the 
A15. These ano malies possibly identify for mer extraction pits. Four lo wer magnitude but si milarly a morphous responses 
may also indicate so me for m of localised extraction (and are interpreted separately as such) but with little other context 
provided by the survey results, could also represent natural variations in the li mestone geology.

Linear trends identifying modern cultivation patterns parallel to the modern-day field boundaries and irregular patterns 
of sinuous ano malies resulting fro m natural periglacial e ffects and/or surface cracks in the li mestone are also identified.
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FIEL D N O A RC H AE OL O GIC AL
A N O M ALIES

ASS OCI ATE D 
A RC H AE OL O GIC AL 
L HE R ASSETS A N D 
E VE NTS WIT HI N 
GS A LI MITS

S U R VE Y I NTE R P RET ATI O N

Bcd072

(Sectors 1-3 Illus 7-15)

No None The only findings fro m this field include a patchy continuation of the grid like pattern of linear features as seen 
widely in adjacent fields, a for mer field boundary aligned north-south across the centre of the field and one discrete 
lo w magnitude ano maly at the northern boundary of uncertain origin. This ano maly is again si milar to other 
features seen at the periphery of nearby fields that are interpreted as possible sites of localised extraction.

Bcd083

(Sector 3 Illus 13-15)

No? MLI86228 No ano malies of clear archaeological potential are recorded in this field close to the A15 and north of Navenby Lane.

Findings fro m this field are li mited to three very faint, partial circular ano malies of uncertain origin (R D?1-R D?3; 
Illus13 –15) located to wards the centre and in the northern half of the field. All three ano malies are suggestive of 
possible ring ditches but are interpreted with a lo w level of confidence, largely because the magnetic response is so 
weak but also because of the e ffects of stronger features that lay adjacent such as a for mer boundary and service 
pipes (SP1 and SP2; Illus 13-15).

A continuation of the grid like pattern of faint linear trend ano malies aligned north- west/south-east seen in 
adjacent fields is also recorded in parts of this field.

Linear trends identifying field drains and/or modern cultivation patterns parallel to the modern-day field 
boundaries and irregular patterns of sinuous ano malies resulting fro m natural periglacial e ffects and/or surface 
cracks in the li mestone are also identified.

Bcd073

(Sectors 2 and 4 Illus 10-12 
and 16-18)

Yes MLI88357

MLI125038

MLI60621

A pit align ment oriented roughly north-northeast/south-south west is recorded as a series of lo w magnitude 
discrete ano malies extending for approxi mately 340 m across the centre of the field. This pit align ment in the L HER 
( MLI88357) and marks a continuation of the sa me feature recorded to the south in the previous survey where it was 
recorded in nine adjoining fields, extending uninterrupted for 2.1k m south wards fro m the previous GS A li mits at 
the northern boundary of Bcd084 at N GR 503463, 356058, to wards the centre of field Bcd115 at N GR 503243. In this 
section the pit align ment was identified as crossing fields Bcd084, Bcd093, Bcd096, Bcd100, Bcd104 and Bcd105 
but did not appear to be associated with any other ano malies/features recorded by the previous survey. The survey 
data sho wed that the t wo previously recorded pit align ments identified fro m crop marks MLI84452 and MLI88357 
are in fact a single unified feature.

An isolated lo w magnitude partial circular ano maly, approxi mately 17 m in dia meter, located to wards the south-east 
corner of the field possibly identifies a ring ditch (R D1; Illus 16-18). The ano maly response re mains so me what unclear 
ho wever due to the e ffects of modern cultivation close to the field boundary. No other ano malies of possible or clear 
archaeological potential are identified in the i m mediate vicinity which further restricts a more confident interpretation.

A continuation of the grid like pattern of faint linear trend ano malies aligned north- west/south-east seen in 
adjacent fields is also detected in parts of this field.

Si milar to the results fro m fields adjacent to the A15 in the previous survey, three discrete, widely spaced, 
magnetically enhanced ano malies of uncertain origin are recorded close to the field boundary. These ano malies 
possibly identify for mer sites of localised extraction.

Modern agricultural trends aligned parallel to the modern field boundaries and t wo service pipes and/or field 
drains (SP3 and SP4; Illus 10-12) located parallel to the western boundary of the field are the only other ano malies 
recorded in this field.
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5 DI S C U S SI O N A N D C O N C L U SI O N
T h e  s ur v e y  h as  e v al u at e d  all  t h e  ar e as  wit hi n  t h e  a d diti o n al 

G e o p h ysi c al  S ur v e y  Ar e a  ( G S A)  a n d  h as  r e c or d e d  a  si mil ar  p att er n 

of  a n o m ali es  a n d  e xt e nsi o n  of  s o m e  l a n ds c a p e  s c al e  f e at ur es 

r e c or d e d i n t h e pr e vi o us s ur v e y b ut h as n ot i d e nti fi e d a n y n e w f o ci 

of ar c h a e ol o gi c al a cti vit y.

T h e  c urr e nt  s ur v e y  h as  m a p p e d  a n  e xt e nsi o n  of  t w o  s e p ar at e  pit 

ali g n m e nts, o n e a dj a c e nt t o t h e A 1 5 i n t h e n ort h- w est c or n er of t h e 

G S A t h at w as pr e vi o usl y u nr e c or d e d i n t h e L H E R, as w ell as a 3 4 0 m 

c o nti n u ati o n of t h e pit ali g n m e nt ( M LI 8 8 3 5 7 a n d M LI 8 4 4 5 2) w hi c h 

is  n o w  i d e nti fi e d  as  e xt e n di n g  u ni nt err u pt e d  f or  o v er  2. 4 k m  fr o m 

t h e  n ort h er n  b o u n d ar y  of  B c d 0 7 3  s o ut h w ar ds  t o w ar ds  t h e  c e ntr e 

of fi el d B c d 11 5. 

I n  a d diti o n  t o  t h e  pit  ali g n m e nts  t h e  s ur v e y  h as  als o  i d e nti fi e d 

f o ur  l o w  m a g nit u d e  p arti al  cir c ul ar  a n o m ali es  all  i nt er pr et e d  wit h 

m o d er at e  t o  l o w  l e v els  of  c o n fi d e n c e  as  i d e ntif yi n g  p ossi bl e  ri n g 

dit c h es. T h e v er y w e a k n at ur e, pr es e n c e of str o n g er a n o m ali es a n d/

or  c ulti v ati o n  e ff e cts  a dj a c e nt  t o  t h e m  r estri cts  a  m or e  c o n fi d e nt 

i nt er pr et ati o n of t h es e a n o m ali es. 

T h e s ur v e y h as als o r e c or d e d a n e xt e nsi o n of t h e gri d d e d p att er n 

of  w e a kl y  m a g n eti c all y  e n h a n c e d  li n e ar  tr e n d  a n o m ali es  ali g n e d 

n ort h- w est/s o ut h- e ast t o v ar yi n g d e gr e es i n all f o ur fi el ds, pr e vi o usl y 

i d e nti fi e d  i n  al m ost  e v er y  fi el d  w est  of  t h e  B 11 9 1  c o nstit uti n g  t h e 

w est er n t hir d of t h e pr e vi o us s ur v e y ar e a. A n a nt hr o p o g e ni c c a us e 

f or  t h es e  dit c h-li k e  a n o m ali es,  s u c h  as  a  r eli ct  fi el d  s yst e m,  is  still 

c o nsi d er e d m ost li k el y gi v e n t h e h o m o g e n eit y a n d r e g ul arit y of t h e 

r es p o ns es o v er s u c h a l ar g e ar e a. If t his l ar g e f e at ur e w as t o i d e ntif y 

s o m e f or m of s yst e m ati c, pr e- m o d er n l a n d m a n a g e m e nt it w o ul d 

c ert ai nl y  b e  of  ar c h a e ol o gi c al  i nt er est  b ut  p er h a ps  of  l o w  i ntri nsi c 

v al u e.  T h eir  r el ati o ns hi p  (if  a n y)  wit h  t h e  ot h er  l a n ds c a p e  s c al e 

f e at ur es r e c or d e d b y b ot h s ur v e ys r e m ai ns u n c ert ai n.

S e v er al dis cr et e, wi d el y s p a c e d, m a g n eti c all y e n h a n c e d a m or p h o us 

a n o m ali es  of  u n c ert ai n  ori gi n  r e c or d e d  pr e d o mi n a ntl y  b ut  n ot 

e x cl usi v el y at t h e p eri p h er y of s o m e of t h e fi el d b o u n d ari es p ossi bl y 

i d e ntif y  f or m er  e xtr a cti o n  pits  a n d  ar e  c o m p ar a bl e  t o  f e at ur es 

i d e nti fi e d i n t h e pr e vi o us s ur v e y cl os e t o t h e A 1 5. 

Els e w h er e t h e s ur v e y h as r e c or d e d f o ur pr o b a bl e s er vi c e pi p es, t w o f or m er 

fi el d  b o u n d ari es  a n d  a  l ar g e  n u m b er  of  li n e ar  a n o m ali es  of  a gri c ult ur al 

ori gi n i d e ntif yi n g fi el d dr ai ns a n d/ or m o d er n pl o u g hi n g tr e n ds.

Si mil ar  t o  t h e  pr e vi o us  s ur v e y  t h e  l e v el  of  d et ail  a n d  r a n g e  of 

a n o m ali es  r e c or d e d  a cr oss  t h e  s ur v e y  is  ar g u e d  t o  pr o vi d e  a  hi g h 

l e v el of c o n fi d e n c e i n t h e fi n di n gs a n d t h at t h e y a c c ur at el y r e fl e ct 

t h e ar c h a e ol o gi c al p ot e nti al of t h e G S A h a vi n g li k el y r e c or d e d t h e 

e xt e nt  of  a n y  si g ni fi c a nt  ar c h a e ol o gi c al  r e m ai ns,  n ot wit hst a n di n g 

t h e li mit ati o ns of m a g n et o m et er s ur v e y t o d e fi n e p arti c ul arl y s m all, 

v er y w e a kl y e n h a n c e d or a n o m ali es m as k e d b y ar e as of dist ur b a n c e 

a n d/ or str o n g er m a g n eti c a n o m ali es. T h e ar c h a e ol o gi c al p ot e nti al of 

t h e G S A is t h er ef or e r e gr a d e d as g e n er all y l o w e x c e pt i n t h e l o c ati o n 

of t h e t w o pit ali g n m e nts pr es e nt wit hi n fi el ds B c d 0 4 4 a n d B c d 0 7 3

6 R E F E R E N C E S
C h art er e d  I nstit ut e  f or  Ar c h a e ol o gists  ( CIf A)  2 0 1 4  St a n d ar d  a n d 

g ui d a n c e  f or  ar c h a e ol o gi c al  g e o p h ysi c al  s ur v e y   ( R e a di n g) 

ht t p s: // w w w. ar c h a e ol o gi s t s. n e t / si t e s / d ef a ul t /fil e s /

CIf A S % 2 6 G G e o p h ysi cs _ 3. p df  a c c ess e d 5 J u n e 2 0 2 3

Cr a n fi el d  U ni v ersit y  ( 2 0 2 2)  Cr a n fi el d  S oil  a n d  A grif o o d  I nstit ut e 

S oils c a p es htt p:// w w w.l a n dis. or g. u k /s oils c a p es/   a c c ess e d  5 

A pril 2 0 2 3

E n glis h  H erit a g e  ( 2 0 0 8)  G e o p h ysi c al  S ur v e y  i n  Ar c h a e ol o gi c al  Fi el d 

E v al u ati o n

E ur o p a e  Ar c h a e ol o gi a  C o nsilli u m  ( E A C)  2 0 1 6  E A C  G ui d eli n es  f or  t h e 

Us e  of  G e o p h ysi cs  i n  Ar c h a e ol o g y:  Q u esti o n  t o  As k  a n d  P oi nts  t o 

C o nsi d er  ( N a m ur, B el gi u m) htt ps:// w w w. e ur o p a e- ar c h a e ol o gi a e-

c o nsili u m. or g/ e a c- g ui dli n es  a c c ess e d 8 M a y 2 0 2 3

G a ff n e y  C  &  G at er  J  ( 2 0 0 3)  R e v e ali n g  t h e  B uri e d  P ast:  G e o p h ysi cs  f or 

Ar c h a e ol o gists   Str o u d

H e a dl a n d  Ar c h a e ol o g y  ( 2 0 2 2)  N ort h  K est e v e n,  Li n c ol ns hir e  Writt e n 

S c h e m e  of  I n v esti g ati o n  f or  G e o p h ysi c al  S ur v e y  v. 0 4   I nt er n al  R ef: 

A C R E 2 2

H e a dl a n d  Ar c h a e ol o g y  ( 2 0 2 3 a)  S pri n g w ell  S ol ar  F ar m  G e o p h ysi c al 

S ur v e y R e p ort  I nt er n al R ef: A C R E 2 2

H e a dl a n d  Ar c h a e ol o g y  ( 2 0 2 3 b)  S pri n g w ell  S ol ar  F ar m  Ar c h a e ol o gi c al 

D es k- B as e d Ass ess m e nt v 1. 3  I nt er n al R ef: P 2 2- 2 1 6

H e a dl a n d  Ar c h a e ol o g y  ( 2 0 2 3 c)  S pri n g w ell  S ol ar  A eri al  I n v esti g ati o n 

R e p ort v 1. 0  I nt er n al R ef: P 2 2- 2 1 6

Mi nistr y of H o usi n g, C o m m u niti es a n d L o c al G o v er n m e nt M H C L G) 

( 2 0 2 1)  N ati o n al  Pl a n ni n g  P oli c y  Fr a m e w or k htt ps:// ass ets.

p u bli s hi n g. s er vi c e. g o v. u k / g o v er n m e nt / u pl o a d s /s y st e m /

u pl o a ds/ att a c h m e nt _ d at a/ fil e/ 1 0 0 5 7 5 9/ N P P F _ J ul y _ 2 0 2 1. p df 

a c c ess e d 8 M a y 2 0 2 3

N at ur al E n vir o n m e nt R es e ar c h C o u n cil ( N E R C) 2 0 2 2  Britis h G e ol o gi c al 

S ur v e y  G e ol o g y  Vi e w er htt p:// w w w. b gs. a c. u k /   a c c ess e d  1 9 

S e pt e m b er 2 0 2 3
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7 A P P E N DI C E S 

A P P E N DI X  1 M A G N E T O M E T E R S U R V E Y

M a g n eti c s us c e pti bilit y a n d s oil m a g n etis m
Ir o n m a k es u p a b o ut 6 % of t h e e art h’s cr ust a n d is m ostl y pr es e nt 

i n s oils a n d r o c k s as mi n er als s u c h as m a g h a e mit e a n d h a e m atit e. 

T h es e mi n er als h a v e a w e a k, m e as ur a bl e m a g n eti c pr o p ert y t er m e d 

m a g n eti c  s us c e pti bilit y.  H u m a n  a cti viti es  c a n  r e distri b ut e  t h es e 

mi n er als  a n d  c h a n g e  ( e n h a n c e)  ot h ers  i nt o  m or e  m a g n eti c  f or ms 

s o  t h at  b y  m e as uri n g  t h e  m a g n eti c  s us c e pti bilit y  of  t h e  t o ps oil, 

ar e as  w h er e  h u m a n  o c c u p ati o n  or  s ettl e m e nt  h as  o c c urr e d  c a n 

b e  i d e nti fi e d  b y  virt u e  of  t h e  att e n d a nt  i n cr e as e  ( e n h a n c e m e nt) 

i n  m a g n eti c  s us c e pti bilit y.  If  t h e  e n h a n c e d  m at eri al  s u bs e q u e ntl y 

c o m es  t o  fill  f e at ur es,  s u c h  as  dit c h es  or  pits,  l o c alis e d  is ol at e d 

a n d  li n e ar  m a g n eti c  a n o m ali es  c a n  r es ult  w h os e  pr es e n c e  c a n  b e 

d et e ct e d b y a m a g n et o m et er ( fl u x g at e gr a di o m et er). 

I n g e n er al, it is t h e c o ntr ast b et w e e n t h e m a g n eti c s us c e pti bilit y of 

d e p osits filli n g c ut f e at ur es, s u c h as dit c h es or pits, a n d t h e m a g n eti c 

s us c e pti bilit y of t h e t o ps oil, s u bs oil a n d r o c k i nt o w hi c h t h es e f e at ur es 

h a v e  b e e n  c ut,  w hi c h  c a us es  t h e  m ost  r e c o g nis a bl e  r es p o ns es. 

T his  is  pri m aril y  b e c a us e  t h er e  is  a  t e n d e n c y  f or  m a g n eti c  f err o us 

c o m p o u n ds t o b e c o m e c o n c e ntr at e d i n t h e t o ps oil, t h er e b y m a ki n g 

it m or e m a g n eti c t h a n t h e s u bs oil or t h e b e dr o c k. Li n e ar f e at ur es c ut 

i nt o t h e s u bs oil or g e ol o g y, s u c h as dit c h es, t h at h a v e b e e n silt e d u p 

or h a v e b e e n b a c k fill e d wit h t o ps oil will t h er ef or e us u all y pr o d u c e 

a p ositi v e m a g n eti c r es p o ns e r el ati v e t o t h e b a c k gr o u n d s oil l e v els. 

Dis cr et e f e at ur e, s u c h as pits, c a n als o b e d et e ct e d. 

T h e m a g n eti c s us c e pti bilit y of a s oil ( cl a y) c a n als o b e e n h a n c e d b y 

t h e a p pli c ati o n of h e at. T his e ff e ct c a n l e a d t o t h e d et e cti o n of h e at 

a ff e ct e d f e at ur es s u c h as h e art hs, kil ns or ar e as of b ur ni n g.

Ty p es of m a g n eti c a n o m al y
I n m ost c as es a n o m ali es ar e t er m e d ‘ p ositi v e’. T his m e a ns t h at t h e y 

h a v e a p ositi v e m a g n eti c v al u e r el ati v e t o t h e m a g n eti c b a c k gr o u n d 

o n a n y gi v e n sit e. H o w e v er, s o m e f e at ur es c a n m a nif est t h e ms el v es 

as ‘ n e g ati v e’ a n o m ali es t h at, c o n v ers el y, m e a ns t h at t h e r es p o ns e is 

n e g ati v e r el ati v e t o t h e m e a n m a g n eti c b a c k gr o u n d.

W h er e  it  is  n ot  p ossi bl e  t o  gi v e  a  pr o b a bl e  c a us e  of  a n  o bs er v e d 

a n o m al y a ‘?’ is a p p e n d e d.

It s h o ul d b e n ot e d t h at a n o m ali es i nt er pr et e d as m o d er n i n ori gi n 

mi g ht b e c a us e d b y f e at ur es t h at ar e pr es e nt i n t h e t o ps oil or u p p er 

l a y ers of t h e s u bs oil. R e m o v al of s oil t o a n ar c h a e ol o gi c al or n at ur al 

l a y er c a n t h er ef or e r e m o v e t h e f e at ur e c a usi n g t h e a n o m al y.

T h e  t y p es  of  r es p o ns e  m e nti o n e d  a b o v e  c a n  b e  di vi d e d  i nt o  fi v e 

m ai n c at e g ori es t h at ar e us e d i n t h e gr a p hi c al i nt er pr et ati o n of t h e 

m a g n eti c d at a:

Is ol at e d di p ol ar a n o m ali es (ir o n s pi k es) T h es e  r es p o ns es  ar e  t y pi c all y 

c a us e d b y f err o us m at eri al eit h er o n t h e s urf a c e or i n t h e t o ps oil. T h e y 

c a us e a r a pi d v ari ati o n i n t h e m a g n eti c r es p o ns e gi vi n g a c h ar a ct eristi c 

‘s pi k y’ tr a c e. Alt h o u g h f err o us ar c h a e ol o gi c al art ef a cts c o ul d pr o d u c e 

t his  t y p e  of  r es p o ns e,  u nl ess  t h er e  is  s u p p orti n g  e vi d e n c e  f or  a n 

ar c h a e ol o gi c al i nt er pr et ati o n, littl e e m p h asis is n or m all y gi v e n t o s u c h 

a n o m ali es, as m o d er n f err o us o bj e cts ar e c o m m o n o n r ur al sit es, oft e n 

b ei n g i ntr o d u c e d i nt o t h e s oil d uri n g m a n uri n g.

Ar e as of m a g n etic dist ur b a nc e T h es e  r es p o ns es  c a n  h a v e  s e v er al 

c a us es oft e n b ei n g ass o ci at e d wit h b ur nt m at eri al, s u c h as sl a g w ast e 

or bri c k r u b bl e or ot h er str o n gl y m a g n etis e d/ fir e d m at eri al. F err o us 

str u ct ur es s u c h as p yl o ns, m es h or b ar b e d wir e f e n ci n g a n d b uri e d 

pi p es c a n als o c a us e t h e s a m e dist ur b e d r es p o ns e. A m o d er n ori gi n 

is us u all y ass u m e d u nl ess t h er e is ot h er s u p p orti n g i nf or m ati o n.

Li g ht ni n g-i n d uc e d  r e m n a nt  m a g n etis ati o n  (LI R M) LI R M  a n o m ali es 

ar e  t h o u g ht  t o  b e  c a us e d  i n  t h e  n e ar  s urf a c e  s oil  h ori z o ns  b y  t h e 

fl o w of a n el e ctri c al c urr e nt ass o ci at e d wit h li g ht ni n g stri k es. T h es e 

o bs er v e d  a n o m ali es  h a v e  a  str o n g  bi p ol ar  si g n al  w hi c h  d e cr e as es 

wit h  dist a n c e  fr o m  t h e  s pi k e  p oi nt  a n d  oft e n  a p p e ar  as  li n e ar  or 

r a di al i n s h a p e. 

Li n e ar tr e n d T his  is  us u all y  a  w e a k  or  br o a d  li n e ar  a n o m al y  of 

u n k n o w n  c a us e  or  d at e.  T h es e  a n o m ali es  ar e  oft e n  c a us e d  b y 

a gri c ult ur al  a cti vit y,  eit h er  pl o u g hi n g  or  l a n d  dr ai ns  b ei n g  a 

c o m m o n c a us e.

Ar e as of m a g n etic e n h a nc e m e nt/ p ositi v e is ol at e d a n o m ali es Ar e as  of 

e n h a n c e d  r es p o ns e  ar e  c h ar a ct eris e d  b y  a  g e n er al  i n cr e as e  i n  t h e 

m a g n eti c b a c k gr o u n d o v er a l o c alis e d ar e a w hilst dis cr et e a n o m ali es 

ar e  m a nif est  b y  a n  i n cr e as e d  r es p o ns e  (s o m eti m es  o nl y  visi bl e  o n 

a n  X Y  tr a c e  pl ot)  o n  t w o  or  t hr e e  s u c c essi v e  tr a v ers es.  I n  n eit h er 

i nst a n c e is t h er e t h e i nt e ns e di p ol ar r es p o ns e c h ar a ct eristi c e x hi bit e d 

b y  a n  ar e a  of  m a g n eti c  dist ur b a n c e  or  of  a n  ‘ir o n  s pi k e’  a n o m al y 

(s e e  a b o v e).  T h es e  a n o m ali es  c a n  b e  c a us e d  b y  i n fill e d  dis cr et e 

ar c h a e ol o gi c al f e at ur es s u c h as pits or p ost- h ol es or b y kil ns. T h e y 

c a n  als o  b e  c a us e d  b y  p e d ol o gi c al  v ari ati o ns  or  b y  n at ur al  i n fill e d 

f e at ur es  o n  c ert ai n  g e ol o gi es.  F err o us  m at eri al  i n  t h e  s u bs oil  c a n 

als o gi v e a si mil ar r es p o ns e. It c a n oft e n t h er ef or e b e v er y di ffi c ult t o 

est a blis h a n a nt hr o p o g e ni c ori gi n wit h o ut i ntr usi v e i n v esti g ati o n or 

ot h er s u p p orti n g i nf or m ati o n.

Li n e ar  a n d  c ur vili n e ar  a n o m ali es S u c h  a n o m ali es  h a v e  a  v ari et y 

of  ori gi ns.  T h e y  m a y  b e  c a us e d  b y  a gri c ult ur al  pr a cti c e  (r e c e nt 

pl o u g hi n g tr e n ds, e arli er ri d g e a n d f urr o w r e gi m es or l a n d dr ai ns), 

n at ur al  g e o m or p h ol o gi c al  f e at ur es  s u c h  as  p al a e o c h a n n els  or  b y 

i n fill e d ar c h a e ol o gi c al dit c h es.
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A P P E N DI X  2 S U R V E Y L O C A TI O N 
I N F O R M A TI O N 

A n  i niti al  s ur v e y  b as e  st ati o n  w as  est a blis h e d  usi n g  a  Tri m bl e  V R S 

di ff er e nti al  Gl o b al  P ositi o ni n g  S yst e m  ( d G P S).  T h e  m a g n et o m et er 

d at a  w as  g e or ef er e n c e d  usi n g  a  Tri m bl e  R T K  di ff er e nti al  Gl o b al 

P ositi o ni n g S yst e m ( Tri m bl e R 8s m o d el).

T e m p or ar y si g ht m ar k ers w er e l ai d o ut usi n g a Tri m bl e V R S di ff er e nti al 

Gl o b al P ositi o ni n g S yst e m ( Tri m bl e R 8s m o d el) t o g ui d e t h e o p er at or 

a n d  e ns ur e  f ull  c o v er a g e.  T h e  a c c ur a c y  of  t his  d G P S  e q ui p m e nt  is 

b ett er t h a n 0. 0 1 m. 

T h e s ur v e y d at a w er e t h e n s u p er-i m p os e d o nt o a b as e m a p pr o vi d e d 

b y  t h e  cli e nt  t o  pr o d u c e  t h e  dis pl a y e d  bl o c k  l o c ati o ns.  H o w e v er, 

it  s h o ul d  b e  n ot e d  t h at  Or d n a n c e  S ur v e y  p ositi o n al  a c c ur a c y  f or 

di git al m a p d at a h as a n err or of 0. 5 m f or ur b a n a n d fl o o d pl ai n ar e as, 

1. 0 m f or r ur al ar e as a n d 2. 5 m f or m o u nt ai n a n d m o orl a n d ar e as. T his 

p ot e nti al err or m ust b e c o nsi d er e d if c o or di n at es ar e m e as ur e d o ff 

h ar d c o pi es of t h e m a p pi n g r at h er t h a n usi n g t h e di git al c o or di n at es. 

H e a dl a n d Ar c h a e ol o g y c a n n ot a c c e pt r es p o nsi bilit y f or err ors of f a ct or 

o pi ni o n r es ulti n g fr o m d at a s u p pli e d b y a t hir d p art y.

A P P E N DI X  3 G E O P H Y SI C A L S U R V E Y 
A R C HI V E

T h e  g e o p h ysi c al  ar c hi v e  c o m pris es  a n  ar c hi v e  dis k  c o nt ai ni n g  t h e 

r a w d at a i n X Y Z f or m at, a r ast er i m a g e of e a c h gr e ys c al e pl ot wit h 

ass o ci at e w orl d fil e, a n d a P D F of t h e r e p ort.

T h e  pr oj e ct  will  b e  ar c hi v e d  i n- h o us e  i n  a c c or d a n c e  wit h  r e c e nt 

g o o d  pr a cti c e  g ui d eli n es  ( htt p:// g ui d es. ar c h a e ol o g y d at as er vi c e.

a c. u k / g 2 g p/ G e o p h ysi cs _ 3 ).  T h e  d at a  will  b e  st or e d  i n  a n  i n d e x e d 

ar c hi v e a n d mi gr at e d t o n e w f or m ats w h e n n e c ess ar y.

A P P E N DI X  4  M A G N E T O M E T E R D A T A 
P R O C E S SI N G

T h e gr a di o m et er d at a h as b e e n pr es e nt e d i n t his r e p ort i n pr o c ess e d 

gr e ys c al e a n d mi ni m all y pr o c ess e d X Y tr a c e pl ot f or m at. 

D at a c oll e ct e d usi n g R T K G P S- b as e d m et h o ds c a n n ot b e pr o d u c e d 

wit h o ut  mi ni m al  pr o c essi n g  of  t h e  d at a.  T h e  mi ni m all y  pr o c ess e d 

d at a  h as  b e e n  i nt er p ol at e d  t o  pr oj e ct  t h e  d at a  o nt o  a  r e g ul ar 

gri d  a n d  d e-stri p e d  t o  c orr e ct  f or  sli g ht  v ari ati o ns  i n  i nstr u m e nt 

c ali br ati o n drift a n d a n y ot h er arti fi ci al d at a. 

A hi g h p ass filt er h as b e e n a p pli e d t o t h e gr e ys c al e pl ots t o r e m o v e 

l o w  fr e q u e n c y  a n o m ali es  (r el ati n g  t o  s ur v e y  tr a c k s  a n d  m o d er n 

a gri c ult ur al f e at ur es) t o m a xi mis e t h e cl arit y a n d i nt er pr et a bilit y of 

t h e ar c h a e ol o gi c al a n o m ali es. 

T h e  d at a  h as  als o  b e e n  cli p p e d  t o  r e m o v e  e xtr e m e  v al u es  a n d  t o 

i m pr o v e d at a c o ntr ast.

http://guides.archaeologydataservice.ac.uk/g2gp/Geophysics_3
http://guides.archaeologydataservice.ac.uk/g2gp/Geophysics_3




© 2 0 2 3 b y H e a dl a n d Ar c h a e ol o g y ( U K) Lt d

Hea dla n d Arc haeolo gy Scotland
13 Jane Street
Edinburgh E H6 5 HE
t 0131 467 7705
e scotland @headlandarchaeology.co m

Hea dla n d Arc haeolo gy Yorkshire & North
Units 23 –25 & 15 | Acorn Business Centre | Bal me Road
Cleckheaton B D19 4EZ
t 0127 493 8019 
e yorkshireandnorth @headlandarchaeology.co m

Hea dla n d Arc haeolo gy South & East
Building 68C | Wrest Park | Silsoe
Bedfordshire MK45 4 HS
t 01525 861 578
e southandeast @headlandarchaeology.co m

Hea dla n d Arc haeolo gy Midlands & West
Unit 1 | Clearvie w Court | T wyford Rd
Hereford HR2 6JR
t 01432 364 901
e midlandsand west @headlandarchaeology.co m

Hea dla n d Arc haeolo gy North West
Four ways House | 57 Hilton Street
Manchester M1 2EJ
t 0161 236 2757
e north west @headlandarchaeology.co m

w w w. h e a dl a n d arc h a e ol o g y.c o m

part of the Group

mailto:scotland%40headlandarchaeology.com?subject=
mailto:southandeast@headlandarchaeology.com
mailto:midlandsandwest%40headlandarchaeology.com?subject=
mailto:midlandsandwest%40headlandarchaeology.com?subject=
www.headlandarchaeology.com


490

S P RI N G W E L L S O L A R F A R M, LI N C O L N S HI R E ACRE22

A P P E N DI X  2 M A G N E T O M E T E R S U R V E Y

M a g n eti c s us c e pti bilit y a n d s oil m a g n etis m
Ir o n m a k es u p a b o ut 6 % of t h e e art h’s cr ust a n d is m ostl y pr es e nt 

i n s oils a n d r o c k s as mi n er als s u c h as m a g h a e mit e a n d h a e m atit e. 

T h es e mi n er als h a v e a w e a k, m e as ur a bl e m a g n eti c pr o p ert y t er m e d 

m a g n eti c  s us c e pti bilit y.  H u m a n  a cti viti es  c a n  r e distri b ut e  t h es e 

mi n er als  a n d  c h a n g e  ( e n h a n c e)  ot h ers  i nt o  m or e  m a g n eti c  f or ms 

s o  t h at  b y  m e as uri n g  t h e  m a g n eti c  s us c e pti bilit y  of  t h e  t o ps oil, 

ar e as  w h er e  h u m a n  o c c u p ati o n  or  s ettl e m e nt  h as  o c c urr e d  c a n 

b e  i d e nti fi e d  b y  virt u e  of  t h e  att e n d a nt  i n cr e as e  ( e n h a n c e m e nt) 

i n  m a g n eti c  s us c e pti bilit y.  If  t h e  e n h a n c e d  m at eri al  s u bs e q u e ntl y 

c o m es  t o  fill  f e at ur es,  s u c h  as  dit c h es  or  pits,  l o c alis e d  is ol at e d 

a n d  li n e ar  m a g n eti c  a n o m ali es  c a n  r es ult  w h os e  pr es e n c e  c a n  b e 

d et e ct e d b y a m a g n et o m et er ( fl u x g at e gr a di o m et er). 

I n g e n er al, it is t h e c o ntr ast b et w e e n t h e m a g n eti c s us c e pti bilit y of 

d e p osits filli n g c ut f e at ur es, s u c h as dit c h es or pits, a n d t h e m a g n eti c 

s us c e pti bilit y of t h e t o ps oil, s u bs oil a n d r o c k i nt o w hi c h t h es e f e at ur es 

h a v e  b e e n  c ut,  w hi c h  c a us es  t h e  m ost  r e c o g nis a bl e  r es p o ns es. 

T his  is  pri m aril y  b e c a us e  t h er e  is  a  t e n d e n c y  f or  m a g n eti c  f err o us 

c o m p o u n ds t o b e c o m e c o n c e ntr at e d i n t h e t o ps oil, t h er e b y m a ki n g 

it m or e m a g n eti c t h a n t h e s u bs oil or t h e b e dr o c k. Li n e ar f e at ur es c ut 

i nt o t h e s u bs oil or g e ol o g y, s u c h as dit c h es, t h at h a v e b e e n silt e d u p 

or h a v e b e e n b a c k fill e d wit h t o ps oil will t h er ef or e us u all y pr o d u c e 

a p ositi v e m a g n eti c r es p o ns e r el ati v e t o t h e b a c k gr o u n d s oil l e v els. 

Dis cr et e f e at ur e, s u c h as pits, c a n als o b e d et e ct e d. 

T h e m a g n eti c s us c e pti bilit y of a s oil ( cl a y) c a n als o b e e n h a n c e d b y 

t h e a p pli c ati o n of h e at. T his e ff e ct c a n l e a d t o t h e d et e cti o n of h e at 

a ff e ct e d f e at ur es s u c h as h e art hs, kil ns or ar e as of b ur ni n g.

Ty p es of m a g n eti c a n o m al y
I n m ost c as es a n o m ali es ar e t er m e d ‘ p ositi v e’. T his m e a ns t h at t h e y 

h a v e a p ositi v e m a g n eti c v al u e r el ati v e t o t h e m a g n eti c b a c k gr o u n d 

o n a n y gi v e n sit e. H o w e v er, s o m e f e at ur es c a n m a nif est t h e ms el v es 

as ‘ n e g ati v e’ a n o m ali es t h at, c o n v ers el y, m e a ns t h at t h e r es p o ns e is 

n e g ati v e r el ati v e t o t h e m e a n m a g n eti c b a c k gr o u n d.

W h er e  it  is  n ot  p ossi bl e  t o  gi v e  a  pr o b a bl e  c a us e  of  a n  o bs er v e d 

a n o m al y a ‘?’ is a p p e n d e d.

It s h o ul d b e n ot e d t h at a n o m ali es i nt er pr et e d as m o d er n i n ori gi n 

mi g ht b e c a us e d b y f e at ur es t h at ar e pr es e nt i n t h e t o ps oil or u p p er 

l a y ers of t h e s u bs oil. R e m o v al of s oil t o a n ar c h a e ol o gi c al or n at ur al 

l a y er c a n t h er ef or e r e m o v e t h e f e at ur e c a usi n g t h e a n o m al y.

T h e  t y p es  of  r es p o ns e  m e nti o n e d  a b o v e  c a n  b e  di vi d e d  i nt o  fi v e 

m ai n c at e g ori es t h at ar e us e d i n t h e gr a p hi c al i nt er pr et ati o n of t h e 

m a g n eti c d at a:

Is ol at e d di p ol ar a n o m ali es (ir o n s pi k es) T h es e r es p o ns es ar e t y pi c all y 

c a us e d  b y  f err o us  m at eri al  eit h er  o n  t h e  s urf a c e  or  i n  t h e  t o ps oil. 

T h e y  c a us e  a  r a pi d  v ari ati o n  i n  t h e  m a g n eti c  r es p o ns e  gi vi n g  a 

c h ar a ct eristi c ‘s pi k y’ tr a c e. Alt h o u g h f err o us ar c h a e ol o gi c al art ef a cts 

c o ul d  pr o d u c e  t his  t y p e  of  r es p o ns e,  u nl ess  t h er e  is  s u p p orti n g 

e vi d e n c e  f or  a n  ar c h a e ol o gi c al  i nt er pr et ati o n,  littl e  e m p h asis  is 

n or m all y  gi v e n  t o  s u c h  a n o m ali es,  as  m o d er n  f err o us  o bj e cts  ar e 

c o m m o n o n r ur al sit es, oft e n b ei n g i ntr o d u c e d i nt o t h e s oil d uri n g 

m a n uri n g.

Ar e as of m a g n etic dist ur b a nc e T h es e  r es p o ns es  c a n  h a v e  s e v er al 

c a us es oft e n b ei n g ass o ci at e d wit h b ur nt m at eri al, s u c h as sl a g w ast e 

or bri c k r u b bl e or ot h er str o n gl y m a g n etis e d/ fir e d m at eri al. F err o us 

str u ct ur es s u c h as p yl o ns, m es h or b ar b e d wir e f e n ci n g a n d b uri e d 

pi p es c a n als o c a us e t h e s a m e dist ur b e d r es p o ns e. A m o d er n ori gi n 

is us u all y ass u m e d u nl ess t h er e is ot h er s u p p orti n g i nf or m ati o n.

Li g ht ni n g-i n d uc e d  r e m n a nt  m a g n etis ati o n  (LI R M) LI R M  a n o m ali es 

ar e  t h o u g ht  t o  b e  c a us e d  i n  t h e  n e ar  s urf a c e  s oil  h ori z o ns  b y  t h e 

fl o w of a n el e ctri c al c urr e nt ass o ci at e d wit h li g ht ni n g stri k es. T h es e 

o bs er v e d  a n o m ali es  h a v e  a  str o n g  bi p ol ar  si g n al  w hi c h  d e cr e as es 

wit h  dist a n c e  fr o m  t h e  s pi k e  p oi nt  a n d  oft e n  a p p e ar  as  li n e ar  or 

r a di al i n s h a p e. 

Li n e ar tr e n d T his  is  us u all y  a  w e a k  or  br o a d  li n e ar  a n o m al y  of 

u n k n o w n  c a us e  or  d at e.  T h es e  a n o m ali es  ar e  oft e n  c a us e d  b y 

a gri c ult ur al  a cti vit y,  eit h er  pl o u g hi n g  or  l a n d  dr ai ns  b ei n g  a 

c o m m o n c a us e.

Ar e as of m a g n etic e n h a nc e m e nt/ p ositi v e is ol at e d a n o m ali es Ar e as  of 

e n h a n c e d  r es p o ns e  ar e  c h ar a ct eris e d  b y  a  g e n er al  i n cr e as e  i n  t h e 

m a g n eti c b a c k gr o u n d o v er a l o c alis e d ar e a w hilst dis cr et e a n o m ali es 

ar e  m a nif est  b y  a n  i n cr e as e d  r es p o ns e  (s o m eti m es  o nl y  visi bl e  o n 

a n  X Y  tr a c e  pl ot)  o n  t w o  or  t hr e e  s u c c essi v e  tr a v ers es.  I n  n eit h er 

i nst a n c e is t h er e t h e i nt e ns e di p ol ar r es p o ns e c h ar a ct eristi c e x hi bit e d 

b y  a n  ar e a  of  m a g n eti c  dist ur b a n c e  or  of  a n  ‘ir o n  s pi k e’  a n o m al y 

(s e e  a b o v e).  T h es e  a n o m ali es  c a n  b e  c a us e d  b y  i n fill e d  dis cr et e 

ar c h a e ol o gi c al f e at ur es s u c h as pits or p ost- h ol es or b y kil ns. T h e y 

c a n  als o  b e  c a us e d  b y  p e d ol o gi c al  v ari ati o ns  or  b y  n at ur al  i n fill e d 

f e at ur es  o n  c ert ai n  g e ol o gi es.  F err o us  m at eri al  i n  t h e  s u bs oil  c a n 

als o gi v e a si mil ar r es p o ns e. It c a n oft e n t h er ef or e b e v er y di ffi c ult t o 

est a blis h a n a nt hr o p o g e ni c ori gi n wit h o ut i ntr usi v e i n v esti g ati o n or 

ot h er s u p p orti n g i nf or m ati o n.

Li n e ar  a n d  c ur vili n e ar  a n o m ali es S u c h  a n o m ali es  h a v e  a  v ari et y 

of  ori gi ns.  T h e y  m a y  b e  c a us e d  b y  a gri c ult ur al  pr a cti c e  (r e c e nt 

pl o u g hi n g tr e n ds, e arli er ri d g e a n d f urr o w r e gi m es or l a n d dr ai ns), 

n at ur al  g e o m or p h ol o gi c al  f e at ur es  s u c h  as  p al a e o c h a n n els  or  b y 

i n fill e d ar c h a e ol o gi c al dit c h es.
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A P P E N DI X  3 S U R V E Y L O C A TI O N 
I N F O R M A TI O N 

A n  i niti al  s ur v e y  b as e  st ati o n  w as  est a blis h e d  usi n g  a  Tri m bl e  V R S 

di ff er e nti al  Gl o b al  P ositi o ni n g  S yst e m  ( d G P S).  T h e  m a g n et o m et er 

d at a  w as  g e or ef er e n c e d  usi n g  a  Tri m bl e  R T K  di ff er e nti al  Gl o b al 

P ositi o ni n g S yst e m ( Tri m bl e R 8s m o d el).

T e m p or ar y si g ht m ar k ers w er e l ai d o ut usi n g a Tri m bl e V R S di ff er e nti al 

Gl o b al P ositi o ni n g S yst e m ( Tri m bl e R 8s m o d el) t o g ui d e t h e o p er at or 

a n d  e ns ur e  f ull  c o v er a g e.  T h e  a c c ur a c y  of  t his  d G P S  e q ui p m e nt  is 

b ett er t h a n 0. 0 1 m. 

T h e s ur v e y d at a w er e t h e n s u p er-i m p os e d o nt o a b as e m a p pr o vi d e d 

b y  t h e  cli e nt  t o  pr o d u c e  t h e  dis pl a y e d  bl o c k  l o c ati o ns.  H o w e v er, 

it  s h o ul d  b e  n ot e d  t h at  Or d n a n c e  S ur v e y  p ositi o n al  a c c ur a c y  f or 

di git al m a p d at a h as a n err or of 0. 5 m f or ur b a n a n d fl o o d pl ai n ar e as, 

1. 0 m f or r ur al ar e as a n d 2. 5 m f or m o u nt ai n a n d m o orl a n d ar e as. T his 

p ot e nti al err or m ust b e c o nsi d er e d if c o or di n at es ar e m e as ur e d o ff 

h ar d c o pi es of t h e m a p pi n g r at h er t h a n usi n g t h e di git al c o or di n at es. 

H e a dl a n d Ar c h a e ol o g y c a n n ot a c c e pt r es p o nsi bilit y f or err ors of f a ct or 

o pi ni o n r es ulti n g fr o m d at a s u p pli e d b y a t hir d p art y.

A P P E N DI X  4 G E O P H Y SI C A L S U R V E Y 
A R C HI V E

T h e  g e o p h ysi c al  ar c hi v e  c o m pris es  a n  ar c hi v e  dis k  c o nt ai ni n g  t h e 

r a w d at a i n X Y Z f or m at, a r ast er i m a g e of e a c h gr e ys c al e pl ot wit h 

ass o ci at e w orl d fil e, a n d a P D F of t h e r e p ort.

T h e  pr oj e ct  will  b e  ar c hi v e d  i n- h o us e  i n  a c c or d a n c e  wit h  r e c e nt 

g o o d  pr a cti c e  g ui d eli n es  ( htt p:// g ui d es. ar c h a e ol o g y d at as er vi c e.

a c. u k / g 2 g p/ G e o p h ysi cs _ 3 ).  T h e  d at a  will  b e  st or e d  i n  a n  i n d e x e d 

ar c hi v e a n d mi gr at e d t o n e w f or m ats w h e n n e c ess ar y.

A P P E N DI X  5  M A G N E T O M E T E R D A T A 
P R O C E S SI N G

T h e gr a di o m et er d at a h as b e e n pr es e nt e d i n t his r e p ort i n pr o c ess e d 

gr e ys c al e a n d mi ni m all y pr o c ess e d X Y tr a c e pl ot f or m at. 

D at a c oll e ct e d usi n g R T K G P S- b as e d m et h o ds c a n n ot b e pr o d u c e d 

wit h o ut  mi ni m al  pr o c essi n g  of  t h e  d at a.  T h e  mi ni m all y  pr o c ess e d 

d at a  h as  b e e n  i nt er p ol at e d  t o  pr oj e ct  t h e  d at a  o nt o  a  r e g ul ar 

gri d  a n d  d e-stri p e d  t o  c orr e ct  f or  sli g ht  v ari ati o ns  i n  i nstr u m e nt 

c ali br ati o n drift a n d a n y ot h er arti fi ci al d at a. 

A hi g h p ass filt er h as b e e n a p pli e d t o t h e gr e ys c al e pl ots t o r e m o v e 

l o w  fr e q u e n c y  a n o m ali es  (r el ati n g  t o  s ur v e y  tr a c k s  a n d  m o d er n 

a gri c ult ur al f e at ur es) t o m a xi mis e t h e cl arit y a n d i nt er pr et a bilit y of 

t h e ar c h a e ol o gi c al a n o m ali es. 

T h e  d at a  h as  als o  b e e n  cli p p e d  t o  r e m o v e  e xtr e m e  v al u es  a n d  t o 

i m pr o v e d at a c o ntr ast.

http://guides.archaeologydataservice.ac.uk/g2gp/Geophysics_3
http://guides.archaeologydataservice.ac.uk/g2gp/Geophysics_3
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