
1

THE SEARCH FOR
STATHERN HALL

REPORT

OCTOBER 2023

A Summary of  Our Findings
and Recommendations

The Field Detectives

www.the-field-detec�ves.com



1

CONTENTS

Foreword

Introduction

Methodology

FLAG Trench Positions

Lidar Images

Investigation Findings

Discussion

Conclusion & Recommendations

Acknowledgements

Appendices

Appendix 1 - FLAG Report 2001

Appendix 2 - FLAG Report 2005

Appendix 3 - Norman Fahy 2000

Appendix 4 - 2023 Geophysics Survey, The Paddocks

Appendix 5 - 2023 Geophysics Survey, Coombs Meadow

Appendix 6 - Colonel Francis Hacker, parliamentarian and regicide, H. L. Hubbard



2

FOREWORD
Philip Yorke - Author and Writer

The occupant of Stathern Hall – where the Warrant that condemned Charles I to death was kept between 1649 to 1660 – was a
country squire who remains the cause of great anxiety, resentment and anger locally and nationally. But is he misunderstood and
misrepresented, or someone deserving of the condemnation that continues to taint his name? One person who will attempt to shed
some light on proceedings is the novelist Philip Yorke.

Francis Hacker is a name that continues to evoke deep emotion within anyone who explores the events that unfolded
during the bloody and brutal period in British history, spanning almost two decades and known as ‘The Protectorate’
when Oliver Cromwell ruled supreme and a King lost his head. One of the lesser-known figures of this tumultuous
time, Hacker’s involvement in some of the most pivotal moments of a chaotic 18-year period (1642-1660) should not
be underestimated, for he:

• Was offered a regiment of his own in the Royalist army – which he turned down immediately with scorn – after his
capture at the siege of Leicester in May 1645

• Was intimately involved in the execution of Charles I – being one of three men to sign the all-import Execution
Warrant. He was the man trusted to guard the King throughout his trial at Westminster in January 1649. After
Charles had been found guilty of high treason, he personally escorted the king to the scaffold, where he remained
until the king had been beheaded

• Was one of the key military commanders who defeated the Scots at the Battle of Worcester in 1651, which led to
the collapse of Royalist opposition and ended the third – and final – War of the Three Kingdoms

• Became one of Cromwell’s key lieutenants – enforcing Parliamentarian laws throughout the Midlands while, as a
military leader, continuing to stamp out opposition and potential revolt. This included resorting to becoming one
of the key figures charged with crushing the Sealed Knot’s attempts to destroy the Puritan regime (and kill
Cromwell) during the 1650s

• Became the leading Colonel of Horse in the New Model Army during the latter part of the republic

• Refused to support the regime headed by Richard Cromwell, which replaced that of his father after his sudden and
unexpected death in September 1658. It could be argued that Hacker’s reluctance to back Richard indirectly led to
his downfall just a year later – and was a key (and unintentional) act in smoothing Britain’s return to being a
monarchy once again in 1660

• Was the only regicide to be spared hanging, drawing and quartering after he was found guilty of High Treason in
October 1660,

• Was the holder of the famous Death Warrant, signed by 59 commissioners, that condemned Charles I as a traitor
to his people. This important document is now kept by the Parliamentary Archives

A man of strong faith and convictions, Francis also had a number of encounters with George Fox, founder of the
Quaker movement, that were only resolved when Cromwell personally intervened. Fox would frequently leave Francis
perplexed, unable to counter his assertions about God. Francis believed Fox to be a blasphemer, and his men arrested
the preacher on several occasions, sometimes treating him roughly. Undeterred, Fox remained single-minded, certain
his interpretation of Christianity was correct. After Francis’s death in October 1660, he became a highly influential
figure in the life of Francis’s wife, Isabel, who became a Quaker in the years shortly before her own untimely demise.

As well as playing a prominent role in the execution of King Charles, Francis was also involved in the infamous 1650
‘death march’ ,which saw 5,000 Scottish prisoners – taken after the Battle of Dunbar (one of Cromwell’s most famous
and brilliant victories) – forcibly marched to Durham. It is one of the stains on his character. Hacker’s regiment had
fought in the battle and after it had ended, several companies of his Horse were assigned to escort the large number of
prisoners south. The march took seven long and painful days, and by the time the Scots arrived at their final
destination, as many as 1,700 had perished after contracting typhus and dysentery. The remainder were sent to
America, where they would become slaves. Much like Cromwell’s brutal defeat of the Irish Confederates in the latter
part of the 1640s, this was an act that illustrated the hatred that existed between the opposing sides, when anger and a
thirst for revenge overcame any calls for clemency to be shown to the vanquished.

Despite his flaws and weaknesses, Francis Hacker is a man of significant historical stature – someone whose life should
be remembered respectfully, and with a great sense of local and national pride.
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INTRODUCTION

On Friday 18th October 2019, The Field Detectives began an investigation into the history of a wooden post mill that
once stood on a field to the southeast of Stathern village, opposite Coombs Plantation. One aspect of the investigation
involved archival research at the Record Office for Leicestershire, Leicester & Rutland and an examination of the
family history timeline of the Stanley family who resided and worked at the mill during the late 18th and early 19th
century. It was during this avenue of investigation that we came across a postcard via the Bottesford Heritage Archive,
depicting some of the key moments in the history of Stathern Village. Intriguingly, the postcard featured an artistic
impression of a mill and a group of 17th-century soldiers on horseback dated AD 1642.

This was our introduction to Colonel Francis
Hacker, the lost hall and the death warrant of
Charles I.

What made it even more relevant, was that the
Hacker family once owned the mill that we had
begun to research.

During the early phase of the investigation, we became aware that there was a claim associated with signing the death
warrant in the Red Lion public house at Stathern. It turned out that this was not true, but remarkably, there was some
truth in the association with the death warrant and Stathern.

In fact, the death warrant was kept by Colonel Francis Hacker at Stathern Hall following the execution of Charles I on
Tuesday 30th January 1649, until it was returned to London by Francis’s wife, Isabel, on 31st July 1660.

This is why it is historically important to locate the site of the lost hall so that its location can be commemorated as a
nationally significant place, where the death warrant of Charles I was kept for over eleven years. It is the only time the
death warrant ever left London, and it is now safely held at the Parliamentary Archives (catalogue number: HL/PO/
JO/10/1/297A).

Note: Colonel Francis Hacker did not sign the Death Warrant, but he did sign the Execution Order and he was on the
platform when Charles I was beheaded.
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METHODOLOGY

If we were to find ourselves in the fortunate position of being able to explore the possibilities of commemorating the
site where the Death Warrant of Charles I was kept from 1649 to 1660, then we would have to prove without a
shadow of doubt the location of Stathern Hall.

We began the investigation by examining all of the surviving written accounts that we could find pertaining to the
location and history of Stathern Hall. If there were any clues that could help us solve this mystery, then this is where we
hoped to find them.

Fortunately, Rene Mouraille and the Framland Archaeology Group (FLAG) along with Norman Fahy and P. Roberts
carried out a prior investigation into the lost premises of Colonel Francis Hacker which included a set of archaeological
reports and accompanying research notes.

Much of the research detailed in these reports relied heavily on the 1941 account by H. Leslie Hubbard ‘Colonel
Francis Hacker - parliamentarian and regicide’, with a landscape focus on an observation he made concerning what
appears today as a sunken trackway:

The house in which he lived was to the east of the church, half-way up a fairly steep slope, now known as Mill Hill,
and enjoyed a splendid view over the whole of the fertile Vale of Belvoir. The Belvoir woods, much more extensive
than now, began two hundred yards or so from the walls enclosing the grounds. The house was destroyed soon after
Hacker's execution, but, incorporated in the boundary of one of the present fields on the site, there still remains the
buttress of one of the outside walls, with part of the mortar in the interstices of the stones, protected by the hawthorn
hedge which continues the boundary of the field; running from the buttress as a boundary is about fifteen yards of a
stone wall, whose stones are remarkably even and smooth, save on the top where the wall has collapsed and been
rebuilt, a wall which is probably part of that surrounding the grounds of the old hall. At right angles to this is
another stone wall forming, with a hedge, the boundary of a field, but this is a rough structure and probably no part
of the hall, although stone from it was used in the wall's construction. The field which is the site of the hall still has a
number of undulations and mounds covering the foundations of the hall; there can also be discerned the outlines of a
terrace.

The drive to the hall survives in the form of a cart-road which
debouches on to the road half-way up the Mill Hill. The earth in one
part of the field has recently been disturbed for the erection of a
blockhouse and, in the debris, were numerous fragments of rough
pottery, made from local clay and discoloured by the iron-ore in it.
An aerial photograph of the site would probably recover the
complete ground-plan of the building and gardens.

Although Rene and Norman’s archaeological and research
examinations proved to be inconclusive, their findings were
nevertheless promising, and so therefore, in our opinion, they
warranted further investigation.

In addition, Catherine Pincott-Allen carried out research into the
genealogy of Colonel Francs Hacker to ensure that the occupant of the
hall in question was represented as factually accurate as possible.

It was envisaged that this line of enquiry might also shed some light on
the location of Stathern Hall and related property transactions
through family wills and estate papers. This line of research was
published as a ‘Further Account of the Hacker Family’.

Report Author Date

The Lost Premises of Colonel Hacker R.M. Mouraille HND – edited by D.H. Stanley December 2001
Stathern Hall and Grounds – The Lost Premises of
Colonel Sir Francis Hacker (Evalua�ons Report) R.M. Mouraille HND Spring 2005

Research Paper - Leicestershire County Council P Roberts, Norman Fahy et al. 14th November 1999



5

Historical maps, Google Earth images, lidar images and historical documents were consulted in the hope that they
would be able to tell us more about the location of the hall. Even if the main structure of Stathern Hall had been
removed shortly after Francis Hacker’s execution in 1660, the physical footprint of the hall estate itself should still exist
as a ghostly image on the landscape, and we hoped that lidar images might reveal those feint landscape footprints.

Geoff Kimbell, our Lidar and digital mapping colleague, will be analysing our findings, and interpreting them onto a
master digital landscape map. It would be this record that will visually present our findings at the end of the
investigation.

The Field Detectives would visit the Record Office for Leicestershire, Leicester and Rutland and make contact with
Helen Sharp (curator, Leicestershire County Council Museums), Helen Wells (Leicestershire Historic Environment
Record) and Peter Liddle ( retired museum curator and archaeologist) in the search for any additional information that
could assist our investigation. Helen Sharp kindly posted the FLAG reports to us and thanks to the creative
intervention of Kevin Winter (National Civil War Centre), we were able to make contact with Rene Mouraille.

One of the key research avenues was the Belvoir Castle archives, however, despite many attempts to gain access to these
important estate documents, we were sadly, unable to investigate them. This is a really important research avenue,
especially when you take into account that the land belonging to Francis Hacker at Stathern was taken away from the
family after his execution by order of Charles II, and passed into the hands of the Duke of York, who would become
the future King James II.

The intriguing aspect of this transaction is that the Estate Map of 1792 (see p.7) and the 1799 Enclosure Map (see p.6)
clearly show that the land we believe to have belonged to Francis Hacker at the time of his execution is credited to the
Duke of Rutland. Rowland Hacker bought back the land taken from Francis in the 1660s from the Duke of York, so
this is a transaction that we do need to unpick if we are to understand how the Duke of Rutland was named as the
landowner in 1792.

As we were revisiting the original line of investigation, we decided to apply to the landowners for permission to carry
out a geophysical re-examination focusing on two areas of interest as featured in Rene’s archaeological reports of 2001
and 2005.

Thanks to the assistance of Roger Hawkins and fellow Stathern residents, Jill and John Barlow, the landowners, Sally
and Bob Wadsworth and the Leicestershire and Rutland Wildlife Trust, courtesy of Sarah Bedford and her colleagues,
kindly gave their permission for the geophysical re-examinations to take place on Saturday 22nd April 2023 and
Sunday 13th August 2023.

A community presentation at St. Guthlac’s church in Stathern was arranged for Saturday 7th October from 11:00 a.m.,
where residents from the village, landowners, farmers and interested parties could learn about the investigation's
findings and share their thoughts, reflections and suggestions regarding the next phase of the search for Stathern Hall.
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FLAG TRENCH POSITIONS
SUPERIMPOSED OVER HISTORIC MAPS & GOOGLE SATELLITE IMAGE

Trenches are shown in red showing the suggested location of the FLAG trenches that were featured in Rene
Mouraille’s archaeological reports.

Enclosure Map 1799
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LIDAR IMAGES
SUPERIMPOSED WITH THE POSITION OF THE FLAG TRENCHES

Showing the suggested location of the FLAG trenches that were featured in Rene Mouraille’s archaeological reports

Note: The Lidar image shown above includes vegetation and buildings, and the one featured below shows the same
area with the vegetation and buildings removed
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The Lidar image featured above presents a more detailed look at the lidar data in the primary area of interest. Geoff
has applied a digital filter to the data and employed colour as well as shading to help accentuate the key characteristics
of interest (red indicates higher ground levels).

Also included on this image (as a white outline) is the lane leading off Mill Hill and the footpath to the village centre as
shown on the 18th-century maps, which demonstrate a most probable point of access to this area in the past.

The lLidar data reveal extensive man-made modification of the landscape in the area accessed (rectilinear features and
evidence of excavation). When combined with the foundations discovered in Trench 5 (circled above in yellow) and
the 2023 geophysics results, this points to an area of occupation that is at the very least, a prime candidate for the site
of Stathern Hall.

The question is how much of the terrain modification relates to the hall itself and how much to later activity - which
could include its demolition and subsequent excavations which may have confused evidence relating to it.

An area of interest (shown below) was identified by the Lidar images, and by Aileen and Peter’s geophysics survey that
warrants further investigation.

As can be seen from the Google image featured left, the area
of interest is predominantly a wooded area. So, therefore,
this part of the landscape investigation will require an initial
access assessment.

This would help to determine what can actually be done
regarding the implementation of a landscape survey, to see if
we can identify any physical building materials relating to the
site where Stathern Hall once stood.

5

Area of
interest

Area of
Interest

LIDAR IMAGES
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INVESTIGATION FINDINGS

SURVIVING WRITTEN ACCOUNTS

The written accounts relating to Stathern Hall which could arguably provide landscape clues to the hall’s location can
be attributed to the following sources:

• Track (off Mill Hill) referred to as ‘Hall Close’ by the Reverend Ernest Goodwyn Peirson in his Parish Magazine
dated June 1911. “There is nothing left of it now except the old stones that form a low field wall on one side of the
site and the broken ground showing where the foundations lie.”

• Hubbard, H.L., 1941 'Colonel Francis Hacker, Parliamentarian and Regicide', Trans. Thoroton Soc. (1941), 5-17

PREVIOUS ARCHAEOLOGICAL INVESTIGATION AND RESEARCH

The two archaeological reports produced by the Framland Archaeological Group (FLAG) in 2001 and 2005 identified
a trench of interest (trench number 5) that warrants further archaeological investigation.

The FLAG archaeological investigation into the location of Stathern Hall declared that their findings were
inconclusive.

Within the body of Hubbard’s essay, he identifies a wall and buttress that warrants further archaeological investigation.

GENEALOGY STUDY OF THE HACKER FAMILY

The study was not able to identify any written materials that could be used to help locate the site of Stathern Hall.

HISTORICAL MAPS, GOOGLE EARTH IMAGES, LIDAR IMAGES

There were no maps that could identify the exact location of where Stathern Hall once stood, but there are a number
of maps that identify buildings of some form or purpose on the landscape in question.

Google Earth Pro could not identify the layout of a hall and related outbuildings within the area of interest.

The Lidar images proved to be informative and offered visual landscape anomalies that warrant further investigation.

ADDITIONAL RESEARCH

The genealogy study identified two avenues for further investigation:

• The Duke of Rutland Papers (c. 17th Century) - Belvoir Castle Archives
• Various documents held at the National Archives relating to the property and possessions of Francis Hacker

GEOPHYSICS SURVEYS

The two Field Detective’s geophysics surveys of 2023 (Appendices 4 &5) identified the high probability of walls in the
area of Trench 5 (see FLAG archaeological investigation reports 2001 & 2005, Appendices 1 & 2), in the east
paddock, and at the northeast corner of the area of interest (page 9).
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DISCUSSION
SURVIVING WRITTEN ACCOUNTS
The only written accounts that we have found to date that could feasibly help us to identify the location where
Stathern Hall once stood, come from the Reverend Ernest Goodwyn Peirson (1911) and Harold Leslie Hubbard
(1941). Both of these gentlemen were residents of Stathern at the time of their landscape observations, and it would
appear that Harold was influenced by Ernest’s initial location assessment.

Their shared landscape analysis and resulting location suggestions are based on the physical structure of standing walls,
a buttress, mounds, humps and hollows.

Neither one of them could source a credible prior written account detailing the site in question, or a map that shows
the location of the hall.

PREVIOUS ARCHAEOLOGICAL INVESTIGATION AND RESEARCH
The two archaeological reports produced by the Framland Archaeological Group (FLAG) in 2001 and 2005 that
followed their investigation into the location of Stathern Hall declared that their findings were inconclusive.

Trench number 5 as featured in the said reports, does offer an opportunity for further examination. If this trench
could be re-opened and the wall followed to reveal the nature of its construction, then this could arguably help us to
determine its date and purpose of use. Using the information we glean from this investigation, we can cross reference
surviving c. 16th-17th century hall estate plans to see if the structure in question fits into the format of a 17th-century
hall estate.

GENEALOGY STUDY OF THE HACKER FAMILY
Although the initial study into the genealogy of the Hacker family failed to identify any written materials that could be
used to help locate the site of Stathern Hall, we are about to extend our research into the broader branches of the
family tree, in the hope that documents relating to the hall can be found down this line of enquiry.

HISTORICAL MAPS, GOOGLE EARTH IMAGES, LIDAR IMAGES
A map suggesting the location of a building on the landscape in question is the one produced by Major Colby of the
Royal Engineers dated the 1st March 1824 (page 12). It identifies a building of some form and what could be
construed to be a trackway leading to it from a site entrance trackway leading off Mill Hill.

The problem here is that the ‘site entrance’ trackway featured on Major Colby’s 1824 map is higher up Mill Hill than
the one both Ernest and Harold suggest in their respective accounts.

ADDITIONAL RESEARCH
Two avenues of research are still being pursued. The Belvoir Castle archives could hold records relating to the
purchase, associated transactions and the location of Stathern Hall. The trail of communication following the
execution of Colonel Francis Hacker in 1660, relating to the confiscation and financial transactions of the Stathern
Hall estate could provide valuable information.

· The Duke of Rutland Papers (c. 17th Century) - Belvoir Castle Archives
· Associated post 1660 documentation relating to the property and possessions of Francis Hacker

GEOPHYSICS SURVEYS
The 2023 geophysics surveys conducted by the Field Detectives, re-visited the initial geophysics survey as featured in the
two archaeological reports produced by the Framland Archaeological Group (FLAG) in 2001 and 2005.

The surveys were able to identify the possibility of walls and associated building debris that warrant further
investigation. The problem here is that these geophysics readings are suggestive and that without an archaeological
examination of the anomalies in question, we will not be able to confirm our findings.
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Map produced by Major Colby of the Royal Engineers dated the 1st March 1824

A close-up of the Stathern landscape as recorded on Major Colby’s map of 1824, shows an access point and trackway
leading to a building of some form. The line of this possible trackway and the location of some form of surviving
buildings (two) can be identified on both the 1792 and 1799 enclosure maps.

The problem here is that the ‘site entrance’ trackway featured on Major Colby’s 1824 map is higher up Mill Hill than
the one both Ernest and Harold suggest in their respective accounts.

Enclosure Map
1799
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CONCLUSION & RECOMMENDATIONS
We began this investigation with one clear outcome in mind. If we were to find ourselves in the fortunate position of
being able to explore the possibilities of commemorating the site where the Death Warrant of Charles I was kept from
1649 to 1660, then we would have to prove without a shadow of doubt the location of Stathern Hall.

After re-visiting the prior research and archaeological examination of the area where the site of Stathern Hall is
believed to be, we can be confident in our conclusion that there is enough evidence to warrant further investigation.

From a landscape perspective, we have identified four areas of interest labelled A B C and D on the Lidar map featured
on page 14.

· Area A is informed by the Field Detective’s geophysics survey of 2023 (appendix 4). An archaeological investigation to
establish the existence of building materials/walls in the paddock featured in the geophysics survey report would
provide important information regarding the date and purpose of the structures in question. There is an existing
stone wall running along the south and east edges of the paddock, and the east edge of this wall is of particular
interest (Area C)

· Area B is informed by the Field Detective’s geophysics survey of 2023 (appendix 5). An archaeological investigation to
establish the existence of building materials/walls in the area would provide important information regarding the
date and purpose of the structures in question. Examining areas A & B would enable us to confirm whether or
not, these potential building structures are related

· Area C follows the line of the existing stone wall which potentially, includes the remains of the buttress that Harold
Leslie Hubbard identified in his 1941 essay. It is possible that if we can find a brick from this buttress, we can then
arrange to have it dated. It will also be useful to investigate whether the line of the wall continues to the north

· Area D is informed by both the Lidar images and the Field Detective’s geophysics survey of 2023. It is a
predominantly wooded area. So, therefore, this part of the landscape investigation will require an initial access
assessment. This would help to determine what can actually be done regarding the implementation of a landscape
survey, to see if we can identify any physical building materials relating to the site where Stathern Hall once stood

Metal Detecting Survey – It would be useful to carry out a comprehensive metal detecting survey of the fields. This
would enable the opportunity to record the location of artefacts to further inform our knowledge and understanding
in regard to human activity on the landscape during the 17th century. The survey can also include the find locations of
artefacts that have been found by other people. All artefacts recovered during a Field Detective’s metal detecting field
survey will remain with the respective landowners.

From a further research perspective, we have identified the following avenues of investigation:

1. Resume our efforts to engage with the Belvoir Castle archives to access any surviving records relating to the
purchase, associated transactions and the location of Stathern Hall

2. Explore any surviving documentation following the execution of Colonel Francis Hacker in 1660, relating to the
confiscation and financial transactions of the Stathern Hall estate

3. Look into surviving documents relating to Colonel Francis Hacker that could have been archived under the names
of the broader family tree (branches of the family)



14

Area of
interest

A

B

C

D

Recommendation A is informed by the Field Detective’s
geophysics survey of 2023 (appendix 4).

An archaeological investigation to establish the existence of
building materials/walls in the paddock as featured right
and below would provide important information regarding
the date and purpose of the structures in question.

There is an existing stone wall running along the south and
east edges of the paddock. The question here is; are these
walls related in some way to the potential building
structures identified in the geophysics survey?

Recommendation B is informed by the Field Detective’s
geophysics survey of 2023 (appendix 5).

An archaeological investigation to establish the existence of
building materials/walls in the area as featured right and above
would provide important information regarding the date and
purpose of the structures in question.

The question we are unable to answer at the moment, is; are
these two areas of potential building structures related?
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Farmland at Glen Cottage, Dalliwell, Stathern, Leics LE14 4HG

1 Project Title: Stathern Hall
Dates of survey: 22 April 2023
County: Leicestershire
Parish: Stathern
Grid Reference: SK7750/3070
Site Type: Probable large hall attributed to Colonel Hacker

1.1 Survey undertaken for: Field Detectives
Surveyor: Peter and Aileen Ball,

South Witham Archaeological Group

1.2 Solid Geology: Boulder clay covered with a sandy silt colluvium deposit

2 Purpose of Survey

To search for evidence through geophysical means for areas of ‘potential archaeological
interest’ and to confirm the existence of any buried structural remains that may be associated
with the documented Stathern Hall

3 Report Details

Title: Stathern Hall
Author: Peter and Aileen Ball, South Witham Archaeological Group
Date: May 2023
Number:
Held by: Peter and Aileen Ball, Field Detectives

3.1 Summary of report findings

The resistance survey and subsequent interpretation of the results suggest that several
anomalies of ‘potential archaeological interest’ have been located within the surveyed area.
The survey in Paddock A revealed the location of an infilled pond in the north corner. There
are areas of high resistance, which may be geological but may also be demolition spread. The
survey in Paddock B showed where the paddock is very wet, but also showed possible land
drains running E-W, and N-S. No archaeological features were revealed.
All the anomalies detected have the potential to be geological in origin.
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3.2 Archaeological Feature Classifications Covered

Pond and Stathern Hall? Evidence for pond located by survey.

3.3 Geophysical Techniques Used

Survey type: Resistance. Recorded grid
Area surveyed: 4000 sq. metres
Traverse separation: 1m
Reading interval: 1m
Instrument type: Resistance meter.
Instrument make: TR Systems
Electrode configuration: Twin probe
Electrode separation: 0.5m
Range setting: 200 Ohms.
Acquisition time: 1.5 seconds
Land use: Two horse paddocks
Weather: Mild.

Paddock A dry underfoot.
Paddock B wet and muddy underfoot in places.

3.4 Principles of resistance surveying

The basis for this method is that electric currents are fed into the ground and the resistance to
the flow of these currents is measured. Where they ‘meet’ buried wall foundations high
resistance readings are recorded, while if silted-up ditches (which tend to be wetter than the
surroundings) are encountered, low resistance readings ensue. By mapping zones of high and
low resistance, it is possible to identify, for example, the layout of buildings or the size and
orientation of a ditched enclosure.
(Gaffney, C. & Gater, J. ‘Revealing The Buried Past’ Tempus Publishing, 2003).

3.5 Known limitations of the survey technique

Resistivity surveying measures only high and low contact resistance in the soil, which can vary
considerably, depending on the moisture present in the ground. The instruments used do not
distinguish between archaeology and geology. Post-survey interpretation of the results is vital
in the understanding of what the survey shows.



Stathern Hall, Leics Geophysical Survey

6

4 The geophysical (resistance) survey of Stathern Hall, Leics

4.1 The Survey

The geophysical (resistance) survey was carried out within an area where a resistance survey
had previously been carried out in November 1999 (Roberts P 14th November 1999,
Leicestershire County Council, Norman Fahy et al.) The earlier survey covered four fields, and
one of these was Paddock A. The results from the 2023 survey in this paddock match those
from the 1999 survey but cover a larger area and have better resolution.
The geophysical survey was carried out over one day. The ground conditions in paddock A
were almost perfect for resistance surveying, as the moist ground gave good contrast against
any drier stonework or rubble deposits. The ground conditions in paddock B were less ideal
due to very muddy and wet conditions in some areas. The survey has been tied-in to local
features. It is re-locatable and repeatable.

4.2 Data collection and processing

All the surveys were carried out using a TR Systems resistance meter using the standard
remote twin-probe array. Fixed and mobile electrode spacing was set to 0.5m. Reading
acquisition time was set to 1.5 seconds at 200 Ohms.
The data was logged in the meter and downloaded back at base onto a PC running TR
Systems software for handling the raw data information. Further processing of the data was
carried out using Snuffler software (University of Sussex). QGIS software was used to
georeference and display the results.
The report has been forwarded to the Field Detectives digitally.
The plots are displayed in their original raw data form and as several processed plots.



Stathern Hall, Leics Geophysical Survey

7

5 Interpretation of the results (see plate 5)
Paddock A: The NW corner of the site shows the site of a pond filled in in the last century. The
high resistance to the SW of this area is bounded on the E side by the edge of a platform. The
SE and centre of the grid show high resistance in which can be distinguished possible wall
features. Four red rectangles show previous trench positions. (Mouraille R.M., HND 2005
‘Stathern Hall and grounds. Evaluations report.’)
Paddock B: This was relatively featureless, showing only the wet areas, with possible land
drains.
The apparent unevenness of edges to several of the anomalies is not expected to represent
their exact shape in the ground. The unevenness is likely to be caused by demolition deposits
or rubble spreads over the features. In extreme cases these deposits can mask of the true
form of the features and show just as an area of high resistance with no form.

6. Conclusions
The purpose of the survey was to search for evidence using non-intrusive geophysical
techniques for areas of any buried structural remains that may be associated with Stathern
Hall
The resistance survey has shown that there are some high resistance anomalies that may
indicate building remains in paddock A. Low resistance in paddock A is probably an infilled
pond. Paddock B results seem to indicate no structural remains.



Stathern Hall, Leics Geophysical Survey

8

Figure 1 Location of Stathern, Leicestershire

Figure 2 Location of site in Stathern, Leicestershire
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Plate 1 Location of site from air

Plate 2 Lidar with annotation
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Plate 3 Raw Data superimposed on air photo with previous trenches marked

Plate 4 Colour Resistivity on Lidar
(Blue low resistance, red high resistance)
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Plate 5 Interpretation (see text section 5)
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Data statistics

All statistics based on raw data.

Area surveyed Paddock A: 2222 Sq.M Paddock B 1600 Sq.M
Readings total: 3822
Max. reading Paddock A: 224.010 Paddock B: 89.551
Min. reading Paddock A: 44.003 Paddock B: 19.842
Mean Paddock A: 92.246 Paddock B: 42.467
Std. Dev. Paddock A: 27.672 Paddock B: 14.351

References

Gaffney, C. & Gater, J. 2003 ‘Revealing The Buried Past’ Tempus Publishing.
Mouraille R.M., HND 2005 ‘Stathern Hall and grounds. Evaluations report’.
(Roberts P 14th November 1999, Leicestershire County Council, Norman Fahy et al.)

Contacts
P & A Ball
9, Wimberley Way
South Witham
Lincs
NG33 5PU

Email: aandpball@hotmail.com
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APPENDIX
RAW
DATA

START NORTH
CORNER
PADDOCK A
0,0,65.01
0,1,61.78
0,2,62.62
0,3,71.65
0,4,80.09
0,5,83.19
0,6,83.43
0,7,87.95
0,8,88.64
0,9,96.15
0,10,95.23
0,11,101.20
0,12,107.61
0,13,105.26
0,14,103.29
0,15,106.02
0,16,112.27
0,17,100.27
0,18,102.07
0,19,102.75
0,20,104.82
0,21,98.41
0,22,90.13
0,23,87.69
0,24,95.13
0,25,83.67
0,26,86.05
0,27,79.88
0,28,80.68
0,29,79.87
0,30,73.61
0,31,66.21
0,32,67.94
0,33,71.19
0,34,71.16
0,35,69.89
0,36,69.06
0,37,70.32
0,38,70.78
0,39,69.88
0,40,67.20
0,41,69.51
0,42,70.84
0,43,68.84
0,44,70.82
0,45,69.68
0,46,63.26
0,47,71.76
0,48,73.53
0,49,76.38
0,50,74.36
0,51,76.28
0,52,79.20
0,53,75.01
0,54,69.56

1,0,78.60
1,1,68.58
1,2,64.52
1,3,75.00
1,4,84.25
1,5,83.84
1,6,80.02
1,7,93.78
1,8,99.08
1,9,110.68
1,10,97.27
1,11,99.55
1,12,111.92
1,13,120.02
1,14,107.47
1,15,107.20
1,16,111.97
1,17,101.79
1,18,105.70
1,19,103.47
1,20,100.69
1,21,96.94
1,22,88.74
1,23,91.34
1,24,91.76
1,25,85.64
1,26,84.45
1,27,85.86
1,28,81.73
1,29,79.62
1,30,77.14
1,31,72.36
1,32,69.38
1,33,78.43
1,34,77.17
1,35,69.50
1,36,76.03
1,37,72.96
1,38,70.99
1,39,75.48
1,40,76.23
1,41,75.51
1,42,78.07
1,43,81.01
1,44,78.25
1,45,79.60
1,46,62.45
1,47,74.47
1,48,71.92
1,49,76.54
1,50,96.20
1,51,79.03
1,52,83.87
1,53,80.15
1,54,79.94
2,0,79.18
2,1,86.71
2,2,84.52
2,3,75.85
2,4,86.83
2,5,81.93

2,6,83.12
2,7,101.13
2,8,109.50
2,9,113.31
2,10,105.18
2,11,98.82
2,12,109.92
2,13,114.65
2,14,112.17
2,15,101.24
2,16,99.66
2,17,98.11
2,18,92.60
2,19,89.21
2,20,89.34
2,21,90.82
2,22,90.16
2,23,93.45
2,24,93.92
2,25,88.73
2,26,85.73
2,27,85.07
2,28,79.34
2,29,80.44
2,30,77.98
2,31,75.64
2,32,78.49
2,33,76.05
2,34,79.01
2,35,78.57
2,36,81.48
2,37,67.34
2,38,70.82
2,39,79.93
2,40,72.54
2,41,77.06
2,42,75.64
2,43,83.28
2,44,92.54
2,45,96.06
2,46,78.67
2,47,80.56
2,48,75.54
2,49,84.50
2,50,87.11
2,51,89.44
2,52,70.11
2,53,90.50
2,54,87.45
2,55,83.35
2,56,83.91
2,57,81.78
3,0,70.86
3,1,72.76
3,2,86.33
3,3,80.27
3,4,84.23
3,5,83.19
3,6,85.82
3,7,95.48
3,8,97.34

3,9,104.44
3,10,105.86
3,11,99.79
3,12,108.42
3,13,104.37
3,14,103.78
3,15,104.29
3,16,94.00
3,17,95.57
3,18,95.31
3,19,93.11
3,20,91.32
3,21,91.75
3,22,98.46
3,23,99.75
3,24,86.96
3,25,92.99
3,26,93.38
3,27,90.48
3,28,88.00
3,29,87.28
3,30,80.63
3,31,83.31
3,32,79.12
3,33,82.29
3,34,84.32
3,35,81.71
3,36,83.61
3,37,81.56
3,38,82.14
3,39,84.64
3,40,72.19
3,41,84.11
3,42,79.36
3,43,93.39
3,44,93.89
3,45,99.30
3,46,87.87
3,47,71.58
3,48,84.25
3,49,87.84
3,50,89.31
3,51,94.17
3,52,75.48
3,53,88.48
3,54,88.03
3,55,88.79
3,56,83.99
3,57,76.21
4,0,57.04
4,1,66.06
4,2,78.40
4,3,78.82
4,4,82.00
4,5,72.94
4,6,71.51
4,7,69.97
4,8,66.63
4,9,72.47
4,10,91.76
4,11,102.77
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4,12,114.02
4,13,104.82
4,14,113.63
4,15,107.06
4,16,106.91
4,17,99.80
4,18,105.43
4,19,118.64
4,20,79.56
4,21,92.69
4,22,90.28
4,23,104.55
4,24,93.03
4,25,96.38
4,26,97.61
4,27,92.01
4,28,91.02
4,29,88.51
4,30,90.69
4,31,87.76
4,32,87.57
4,33,82.29
4,34,81.43
4,35,81.55
4,36,80.63
4,37,85.32
4,38,87.71
4,39,83.46
4,40,79.49
4,41,84.65
4,42,88.97
4,43,91.92
4,44,89.16
4,45,93.53
4,46,100.54
4,47,94.97
4,48,97.99
4,49,86.99
4,50,79.07
4,51,89.81
4,52,98.70
4,53,94.53
4,54,85.77
4,55,83.70
4,56,75.30
4,57,68.45
5,0,69.12
5,1,77.88
5,2,77.74
5,3,78.67
5,4,72.29
5,5,63.28
5,6,60.41
5,7,60.92
5,8,60.12
5,9,63.60
5,10,78.31
5,11,106.48
5,12,128.91
5,13,128.51
5,14,129.01
5,15,117.97

5,16,113.26
5,17,114.02
5,18,104.65
5,19,92.53
5,20,101.67
5,21,90.02
5,22,77.36
5,23,92.66
5,24,96.36
5,25,99.84
5,26,101.82
5,27,104.08
5,28,96.26
5,29,95.73
5,30,93.29
5,31,86.94
5,32,78.71
5,33,76.51
5,34,73.81
5,35,75.64
5,36,77.09
5,37,79.66
5,38,78.70
5,39,79.36
5,40,78.28
5,41,80.96
5,42,86.88
5,43,90.11
5,44,93.81
5,45,91.87
5,46,98.59
5,47,98.37
5,48,94.95
5,49,87.45
5,50,84.06
5,51,89.61
5,52,104.25
5,53,78.80
5,54,81.85
5,55,82.56
5,56,78.18
5,57,65.43
6,0,65.75
6,1,70.99
6,2,75.91
6,3,62.97
6,4,61.79
6,5,57.73
6,6,53.55
6,7,52.08
6,8,51.78
6,9,52.81
6,10,56.06
6,11,65.94
6,12,87.17
6,13,109.17
6,14,131.07
6,15,108.40
6,16,110.83
6,17,118.31
6,18,106.80
6,19,99.74

6,20,91.75
6,21,78.93
6,22,76.02
6,23,83.46
6,24,102.70
6,25,81.45
6,26,91.67
6,27,100.51
6,28,94.63
6,29,92.19
6,30,95.36
6,31,87.74
6,32,82.32
6,33,80.17
6,34,75.15
6,35,70.79
6,36,66.73
6,37,66.37
6,38,68.10
6,39,73.30
6,40,78.59
6,41,80.96
6,42,81.92
6,43,91.03
6,44,95.67
6,45,91.39
6,46,91.22
6,47,91.21
6,48,96.98
6,49,87.27
6,50,83.23
6,51,83.32
6,52,100.99
6,53,86.67
6,54,78.49
6,55,82.52
6,56,78.59
6,57,65.70
6,58,68.97
6,59,62.63
7,0,62.06
7,1,71.40
7,2,67.88
7,3,56.17
7,4,56.92
7,5,53.61
7,6,52.04
7,7,49.35
7,8,49.61
7,9,50.08
7,10,51.28
7,11,54.12
7,12,60.90
7,13,75.88
7,14,110.82
7,15,116.38
7,16,103.70
7,17,113.80
7,18,96.04
7,19,104.65
7,20,93.67
7,21,94.33

7,22,91.18
7,23,91.48
7,24,98.25
7,25,90.16
7,26,92.43
7,27,93.52
7,28,104.86
7,29,95.14
7,30,94.81
7,31,83.18
7,32,82.35
7,33,83.50
7,34,70.40
7,35,65.47
7,36,59.33
7,37,59.97
7,38,63.27
7,39,67.31
7,40,70.73
7,41,73.66
7,42,77.79
7,43,88.88
7,44,95.90
7,45,93.70
7,46,95.40
7,47,94.67
7,48,85.41
7,49,86.94
7,50,69.17
7,51,82.61
7,52,83.07
7,53,93.99
7,54,87.18
7,55,83.69
7,56,75.22
7,57,67.90
7,58,67.58
7,59,67.91
8,0,61.31
8,1,66.75
8,2,70.90
8,3,61.35
8,4,58.32
8,5,54.21
8,6,52.46
8,7,50.55
8,8,48.40
8,9,48.09
8,10,48.37
8,11,48.28
8,12,49.55
8,13,54.63
8,14,70.90
8,15,103.45
8,16,104.64
8,17,99.32
8,18,104.49
8,19,101.04
8,20,94.76
8,21,96.90
8,22,93.22
8,23,103.50
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8,24,106.02
8,25,106.64
8,26,96.28
8,27,95.30
8,28,101.63
8,29,92.34
8,30,91.91
8,31,85.80
8,32,80.54
8,33,79.27
8,34,67.75
8,35,60.87
8,36,59.69
8,37,59.46
8,38,62.49
8,39,61.34
8,40,70.84
8,41,71.07
8,42,72.85
8,43,83.00
8,44,90.57
8,45,95.23
8,46,103.25
8,47,102.91
8,48,106.80
8,49,120.16
8,50,92.55
8,51,87.04
8,52,80.93
8,53,84.99
8,54,88.98
8,55,82.61
8,56,81.58
8,57,73.84
8,58,66.72
8,59,70.38
9,0,61.39
9,1,67.58
9,2,75.94
9,3,63.59
9,4,56.83
9,5,51.33
9,6,49.96
9,7,50.74
9,8,47.74
9,9,47.40
9,10,47.79
9,11,46.57
9,12,48.22
9,13,50.76
9,14,61.37
9,15,85.56
9,16,109.27
9,17,110.48
9,18,109.33
9,19,94.17
9,20,98.97
9,21,96.30
9,22,87.32
9,23,101.24
9,24,97.02
9,25,94.85

9,26,95.89
9,27,100.79
9,28,98.00
9,29,90.92
9,30,94.96
9,31,83.36
9,32,74.08
9,33,73.89
9,34,65.42
9,35,60.57
9,36,60.43
9,37,60.34
9,38,64.64
9,39,68.03
9,40,69.65
9,41,72.81
9,42,72.98
9,43,88.57
9,44,96.07
9,45,100.69
9,46,110.63
9,47,108.59
9,48,117.19
9,49,115.87
9,50,105.42
9,51,106.51
9,52,97.60
9,53,86.35
9,54,93.74
9,55,82.33
9,56,71.99
9,57,70.14
9,58,68.52
9,59,72.23
10,0,63.68
10,1,68.49
10,2,68.31
10,3,68.01
10,4,53.82
10,5,49.48
10,6,49.06
10,7,47.44
10,8,46.85
10,9,46.42
10,10,46.02
10,11,46.26
10,12,45.91
10,13,48.41
10,14,55.19
10,15,66.96
10,16,86.86
10,17,96.69
10,18,107.96
10,19,92.18
10,20,92.94
10,21,86.32
10,22,91.07
10,23,91.72
10,24,84.90
10,25,75.46
10,26,80.52
10,27,88.11

10,28,96.14
10,29,97.14
10,30,93.28
10,31,84.13
10,32,74.27
10,33,68.87
10,34,64.57
10,35,64.01
10,36,61.36
10,37,64.20
10,38,63.17
10,39,65.44
10,40,66.46
10,41,77.45
10,42,82.58
10,43,92.40
10,44,97.87
10,45,105.31
10,46,99.69
10,47,115.38
10,48,108.50
10,49,111.64
10,50,112.60
10,51,110.88
10,52,97.31
10,53,102.98
10,54,101.70
10,55,95.74
10,56,81.42
10,57,67.27
10,58,64.66
10,59,65.32
11,0,62.72
11,1,70.51
11,2,82.76
11,3,68.57
11,4,52.61
11,5,49.12
11,6,47.76
11,7,46.36
11,8,46.11
11,9,45.22
11,10,45.52
11,11,46.24
11,12,46.96
11,13,50.43
11,14,56.69
11,15,67.87
11,16,81.68
11,17,92.46
11,18,99.80
11,19,85.68
11,20,94.81
11,21,85.84
11,22,89.40
11,23,91.54
11,24,83.85
11,25,76.50
11,26,82.92
11,27,84.57
11,28,98.15
11,29,93.45

11,30,88.88
11,31,88.58
11,32,77.00
11,33,69.46
11,34,62.93
11,35,64.18
11,36,63.10
11,37,61.44
11,38,67.69
11,39,68.18
11,40,67.59
11,41,78.34
11,42,88.75
11,43,90.87
11,44,101.01
11,45,97.19
11,46,101.19
11,47,113.88
11,48,112.14
11,49,105.32
11,50,107.80
11,51,106.29
11,52,100.82
11,53,100.79
11,54,103.80
11,55,101.46
11,56,88.59
11,57,71.14
11,58,66.26
11,59,63.94
12,0,66.74
12,1,80.01
12,2,90.17
12,3,76.25
12,4,56.11
12,5,49.41
12,6,47.71
12,7,46.03
12,8,46.02
12,9,45.93
12,10,45.56
12,11,46.79
12,12,48.60
12,13,52.82
12,14,60.78
12,15,74.13
12,16,85.77
12,17,85.39
12,18,88.19
12,19,90.91
12,20,89.20
12,21,88.46
12,22,89.15
12,23,87.45
12,24,93.57
12,25,89.85
12,26,86.03
12,27,88.24
12,28,92.71
12,29,92.94
12,30,87.20
12,31,90.07
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12,32,85.19
12,33,79.45
12,34,76.79
12,35,73.70
12,36,73.86
12,37,73.81
12,38,72.11
12,39,75.61
12,40,79.37
12,41,93.61
12,42,97.76
12,43,110.44
12,44,98.55
12,45,94.03
12,46,100.29
12,47,101.74
12,48,115.15
12,49,106.19
12,50,99.53
12,51,98.71
12,52,99.53
12,53,97.29
12,54,100.78
12,55,95.14
12,56,84.45
12,57,79.52
12,58,67.68
12,59,58.35
13,0,66.18
13,1,74.63
13,2,81.46
13,3,78.40
13,4,58.91
13,5,50.39
13,6,47.41
13,7,46.21
13,8,44.90
13,9,45.67
13,10,46.08
13,11,47.63
13,12,50.31
13,13,54.80
13,14,64.18
13,15,76.12
13,16,81.77
13,17,85.13
13,18,89.78
13,19,92.00
13,20,93.41
13,21,92.25
13,22,95.39
13,23,93.76
13,24,93.52
13,25,100.79
13,26,95.04
13,27,94.50
13,28,95.05
13,29,97.07
13,30,97.79
13,31,98.09
13,32,88.32
13,33,87.44

13,34,86.99
13,35,74.98
13,36,78.25
13,37,81.94
13,38,80.51
13,39,87.88
13,40,83.67
13,41,91.14
13,42,93.76
13,43,109.17
13,44,106.83
13,45,101.49
13,46,111.05
13,47,100.35
13,48,101.92
13,49,96.72
13,50,94.39
13,51,95.33
13,52,100.49
13,53,97.75
13,54,101.50
13,55,101.24
13,56,78.57
13,57,79.46
13,58,73.59
13,59,68.76
14,0,64.06
14,1,69.72
14,2,76.19
14,3,79.09
14,4,66.12
14,5,55.05
14,6,48.67
14,7,46.74
14,8,45.89
14,9,47.05
14,10,48.38
14,11,49.67
14,12,54.68
14,13,61.90
14,14,72.01
14,15,74.89
14,16,85.34
14,17,85.11
14,18,92.24
14,19,93.06
14,20,102.37
14,21,110.82
14,22,115.92
14,23,121.30
14,24,115.51
14,25,120.55
14,26,115.42
14,27,105.81
14,28,103.49
14,29,99.90
14,30,96.07
14,31,102.16
14,32,98.37
14,33,93.96
14,34,91.28
14,35,80.36

14,36,81.38
14,37,88.20
14,38,89.11
14,39,90.51
14,40,88.43
14,41,87.29
14,42,90.28
14,43,96.28
14,44,97.91
14,45,92.45
14,46,101.61
14,47,93.02
14,48,90.46
14,49,85.39
14,50,86.23
14,51,88.32
14,52,91.55
14,53,98.89
14,54,98.80
14,55,95.40
14,56,85.82
14,57,82.25
14,58,75.92
14,59,67.06
15,0,65.99
15,1,72.08
15,2,78.74
15,3,81.43
15,4,75.43
15,5,56.28
15,6,49.57
15,7,48.19
15,8,47.99
15,9,48.86
15,10,51.28
15,11,52.58
15,12,55.33
15,13,61.93
15,14,70.73
15,15,71.62
15,16,74.29
15,17,75.41
15,18,86.88
15,19,97.92
15,20,102.57
15,21,114.60
15,22,113.05
15,23,108.07
15,24,115.64
15,25,115.17
15,26,108.57
15,27,107.88
15,28,98.61
15,29,84.39
15,30,97.25
15,31,93.37
15,32,93.75
15,33,92.01
15,34,83.83
15,35,82.05
15,36,76.73
15,37,84.45

15,38,85.46
15,39,90.07
15,40,92.78
15,41,87.05
15,42,86.22
15,43,88.75
15,44,90.17
15,45,85.97
15,46,92.97
15,47,89.18
15,48,86.74
15,49,83.34
15,50,82.66
15,51,87.73
15,52,85.84
15,53,97.30
15,54,91.53
15,55,91.07
15,56,84.87
15,57,73.24
15,58,77.55
15,59,69.96
16,0,65.56
16,1,73.97
16,2,80.94
16,3,92.69
16,4,91.48
16,5,67.30
16,6,57.70
16,7,55.08
16,8,54.06
16,9,53.94
16,10,55.12
16,11,56.40
16,12,55.48
16,13,62.53
16,14,71.30
16,15,72.72
16,16,69.87
16,17,69.81
16,18,74.04
16,19,93.72
16,20,99.34
16,21,102.98
16,22,113.44
16,23,108.62
16,24,87.16
16,25,94.27
16,26,103.63
16,27,109.70
16,28,96.95
16,29,90.47
16,30,93.38
16,31,89.45
16,32,85.21
16,33,82.35
16,34,80.60
16,35,81.61
16,36,80.44
16,37,85.74
16,38,86.15
16,39,94.60
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16,40,94.91
16,41,93.45
16,42,87.16
16,43,83.76
16,44,82.85
16,45,71.48
16,46,86.38
16,47,93.86
16,48,89.53
16,49,87.50
16,50,84.12
16,51,83.07
16,52,84.29
16,53,85.32
16,54,84.37
16,55,85.76
16,56,87.13
16,57,81.28
16,58,78.44
16,59,68.04
17,0,67.40
17,1,77.07
17,2,82.10
17,3,98.03
17,4,105.30
17,5,77.97
17,6,71.37
17,7,65.59
17,8,66.52
17,9,59.02
17,10,58.56
17,11,59.19
17,12,59.44
17,13,68.10
17,14,75.70
17,15,75.15
17,16,68.50
17,17,68.28
17,18,71.62
17,19,86.08
17,20,105.78
17,21,105.33
17,22,107.54
17,23,106.38
17,24,89.17
17,25,95.69
17,26,107.98
17,27,116.06
17,28,98.02
17,29,91.27
17,30,94.88
17,31,92.22
17,32,87.49
17,33,82.88
17,34,83.33
17,35,81.20
17,36,86.47
17,37,88.93
17,38,86.50
17,39,88.08
17,40,91.71
17,41,90.11

17,42,84.98
17,43,85.47
17,44,85.37
17,45,78.99
17,46,87.28
17,47,93.06
17,48,90.21
17,49,89.84
17,50,85.48
17,51,84.39
17,52,83.39
17,53,82.03
17,54,87.07
17,55,80.18
17,56,82.20
17,57,77.36
17,58,76.89
17,59,69.29
18,0,77.98
18,1,79.73
18,2,85.08
18,3,105.76
18,4,132.71
18,5,143.13
18,6,122.38
18,7,118.06
18,8,103.97
18,9,82.61
18,10,76.29
18,11,78.03
18,12,72.10
18,13,73.63
18,14,81.42
18,15,75.19
18,16,69.82
18,17,67.25
18,18,69.31
18,19,88.39
18,20,110.92
18,21,110.26
18,22,106.48
18,23,99.79
18,24,106.14
18,25,106.97
18,26,110.33
18,27,109.82
18,28,102.09
18,29,94.39
18,30,95.98
18,31,95.97
18,32,85.66
18,33,81.88
18,34,83.03
18,35,89.77
18,36,90.40
18,37,88.60
18,38,98.18
18,39,88.54
18,40,90.05
18,41,98.03
18,42,86.40
18,43,84.90

18,44,87.35
18,45,78.07
18,46,84.26
18,47,90.39
18,48,93.28
18,49,88.88
18,50,92.73
18,51,94.58
18,52,88.46
18,53,79.69
18,54,82.28
18,55,81.21
18,56,81.42
18,57,80.10
18,58,78.54
18,59,71.60
19,0,79.16
19,1,82.53
19,2,82.68
19,3,99.38
19,4,142.68
19,5,167.62
19,6,177.13
19,7,170.42
19,8,143.82
19,9,110.05
19,10,86.94
19,11,90.61
19,12,80.33
19,13,77.23
19,14,79.28
19,15,73.47
19,16,70.22
19,17,74.49
19,18,79.90
19,19,98.50
19,20,115.08
19,21,114.38
19,22,114.35
19,23,111.41
19,24,100.31
19,25,104.93
19,26,110.07
19,27,105.44
19,28,98.22
19,29,97.06
19,30,95.20
19,31,98.68
19,32,87.10
19,33,96.11
19,34,85.79
19,35,93.98
19,36,98.29
19,37,95.22
19,38,97.05
19,39,88.42
19,40,86.60
19,41,90.21
19,42,95.43
19,43,89.80
19,44,86.02
19,45,78.60

19,46,81.86
19,47,92.34
19,48,93.25
19,49,92.28
19,50,96.83
19,51,97.78
19,52,92.08
19,53,83.59
19,54,83.62
19,55,85.87
19,56,79.58
19,57,80.87
19,58,76.48
19,59,72.00
20,0,78.60
20,1,85.21
20,2,82.25
20,3,86.20
20,4,144.31
20,5,198.46
20,6,211.81
20,7,216.52
20,8,190.25
20,9,148.02
20,10,117.78
20,11,106.32
20,12,92.84
20,13,90.30
20,14,91.97
20,15,87.10
20,16,88.05
20,17,99.17
20,18,112.20
20,19,128.31
20,20,121.26
20,21,116.82
20,22,112.64
20,23,111.76
20,24,96.27
20,25,100.65
20,26,116.03
20,27,112.49
20,28,106.16
20,29,101.46
20,30,105.90
20,31,102.86
20,32,99.22
20,33,99.07
20,34,96.44
20,35,91.86
20,36,101.20
20,37,92.29
20,38,102.25
20,39,111.55
20,40,98.20
20,41,100.37
20,42,97.60
20,43,90.56
20,44,90.39
20,45,82.58
20,46,85.36
20,47,93.72
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20,48,93.52
20,49,95.29
20,50,97.76
20,51,90.66
20,52,90.90
20,53,88.76
20,54,89.70
20,55,89.30
20,56,82.33
20,57,81.36
20,58,74.29
20,59,71.13
21,0,83.02
21,1,82.48
21,2,80.47
21,3,79.46
21,4,124.67
21,5,180.65
21,6,188.13
21,7,185.92
21,8,138.63
21,9,190.57
21,10,157.66
21,11,121.51
21,12,105.95
21,13,97.77
21,14,101.18
21,15,101.40
21,16,101.99
21,17,115.64
21,18,117.24
21,19,129.17
21,20,119.93
21,21,117.86
21,22,110.29
21,23,99.37
21,24,101.86
21,25,115.10
21,26,113.64
21,27,104.62
21,28,106.25
21,29,107.50
21,30,110.45
21,31,104.64
21,32,98.56
21,33,104.25
21,34,94.30
21,35,105.40
21,36,97.60
21,37,109.06
21,38,106.01
21,39,108.39
21,40,103.76
21,41,94.51
21,42,95.97
21,43,93.53
21,44,92.71
21,45,95.97
21,46,93.13
21,47,93.37
21,48,94.19
21,49,98.01

21,50,90.00
21,51,87.70
21,52,87.79
21,53,88.35
21,54,92.22
21,55,85.73
21,56,81.36
21,57,77.86
21,58,74.12
21,59,72.31
22,0,83.38
22,1,82.65
22,2,79.36
22,3,85.51
22,4,105.22
22,5,154.97
22,6,182.85
22,7,176.61
22,8,156.84
22,9,180.78
22,10,169.66
22,11,133.04
22,12,111.38
22,13,108.14
22,14,117.34
22,15,118.85
22,16,118.84
22,17,125.65
22,18,131.79
22,19,118.77
22,20,129.07
22,21,132.14
22,22,130.23
22,23,114.69
22,24,108.41
22,25,108.07
22,26,112.34
22,27,108.10
22,28,114.13
22,29,113.55
22,30,115.69
22,31,115.39
22,32,117.32
22,33,114.76
22,34,121.48
22,35,113.44
22,36,106.89
22,37,99.62
22,38,104.62
22,39,95.36
22,40,92.06
22,41,98.57
22,42,98.75
22,43,93.08
22,44,95.38
22,45,92.65
22,46,88.32
22,47,92.47
22,48,96.62
22,49,92.04
22,50,95.47
22,51,93.37

22,52,83.11
22,53,84.68
22,54,88.00
22,55,82.82
22,56,76.91
22,57,67.75
22,58,67.56
22,59,68.84
23,0,76.67
23,1,87.39
23,2,88.46
23,3,86.04
23,4,99.71
23,5,150.07
23,6,201.49
23,7,224.01
23,8,207.91
23,9,201.50
23,10,179.55
23,11,145.78
23,12,131.84
23,13,101.57
23,14,127.42
23,15,126.57
23,16,128.57
23,17,119.23
23,18,109.63
23,19,110.29
23,20,133.73
23,21,144.74
23,22,146.61
23,23,120.93
23,24,116.39
23,25,113.55
23,26,115.05
23,27,101.85
23,28,106.47
23,29,115.13
23,30,120.71
23,31,125.23
23,32,110.10
23,33,109.85
23,34,112.31
23,35,109.71
23,36,102.01
23,37,105.64
23,38,101.89
23,39,100.78
23,40,92.79
23,41,99.52
23,42,100.32
23,43,99.88
23,44,94.72
23,45,94.94
23,46,91.56
23,47,88.42
23,48,94.74
23,49,97.22
23,50,94.43
23,51,97.51
23,52,82.53
23,53,80.59

23,54,82.54
23,55,80.94
23,56,72.86
23,57,68.85
23,58,67.21
23,59,67.62
24,0,76.81
24,1,79.67
24,2,86.20
24,3,80.77
24,4,88.63
24,5,134.10
24,6,182.77
24,7,200.67
24,8,190.93
24,9,196.82
24,10,183.33
24,11,150.60
24,12,132.86
24,13,108.13
24,14,120.83
24,15,130.57
24,16,119.55
24,17,110.67
24,18,104.10
24,19,115.04
24,20,125.32
24,21,126.45
24,22,136.32
24,23,123.97
24,24,122.24
24,25,117.85
24,26,112.58
24,27,103.58
24,28,107.22
24,29,110.50
24,30,111.51
24,31,118.26
24,32,106.00
24,33,109.72
24,34,107.59
24,35,115.29
24,36,107.19
24,37,103.60
24,38,105.66
24,39,111.80
24,40,103.29
24,41,110.14
24,42,113.64
24,43,111.62
24,44,121.93
24,45,118.07
24,46,113.99
24,47,105.36
24,48,103.94
24,49,101.98
24,50,100.18
24,51,93.73
24,52,86.57
24,53,80.79
24,54,77.67
24,55,73.19
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24,56,69.85
24,57,67.11
24,58,68.08
24,59,64.87
25,0,81.65
25,1,78.10
25,2,85.90
25,3,79.75
25,4,78.21
25,5,105.71
25,6,170.95
25,7,184.15
25,8,181.12
25,9,170.12
25,10,175.47
25,11,134.89
25,12,126.85
25,13,113.40
25,14,122.91
25,15,133.60
25,16,112.56
25,17,104.81
25,18,103.56
25,19,109.07
25,20,117.20
25,21,115.09
25,22,119.51
25,23,117.66
25,24,122.21
25,25,116.36
25,26,118.23
25,27,120.05
25,28,115.00
25,29,109.84
25,30,111.95
25,31,115.67
25,32,111.42
25,33,115.12
25,34,106.31
25,35,107.14
25,36,116.86
25,37,109.72
25,38,106.09
25,39,118.99
25,40,117.52
25,41,110.08
25,42,122.42
25,43,118.14
25,44,131.96
25,45,125.15
25,46,125.45
25,47,111.39
25,48,107.47
25,49,109.07
25,50,104.24
25,51,93.94
25,52,83.53
25,53,77.45
25,54,74.15
25,55,69.99
25,56,68.93
25,57,64.99

25,58,63.47
25,59,61.91
26,0,72.05
26,1,77.36
26,2,79.11
26,3,79.13
26,4,82.52
26,5,104.56
26,6,152.07
26,7,184.78
26,8,173.37
26,9,165.05
26,10,151.00
26,11,121.32
26,12,105.64
26,13,93.57
26,14,104.56
26,15,113.44
26,16,114.84
26,17,92.17
26,18,98.61
26,19,106.79
26,20,117.01
26,21,121.37
26,22,118.99
26,23,121.07
26,24,114.83
26,25,127.92
26,26,122.40
26,27,127.95
26,28,120.41
26,29,105.67
26,30,103.90
26,31,104.90
26,32,121.09
26,33,119.72
26,34,125.71
26,35,116.91
26,36,124.62
26,37,116.58
26,38,127.25
26,39,131.79
26,40,143.02
26,41,139.77
26,42,148.17
26,43,159.39
26,44,156.51
26,45,150.86
26,46,139.46
26,47,130.30
26,48,122.28
26,49,121.46
26,50,110.73
26,51,88.46
26,52,74.76
26,53,64.62
26,54,63.83
26,55,64.14
26,56,64.71
26,57,61.46
26,58,59.75
26,59,58.68

27,0,69.97
27,1,71.74
27,2,72.90
27,3,73.36
27,4,82.25
27,5,107.66
27,6,137.29
27,7,168.76
27,8,172.48
27,9,167.74
27,10,159.72
27,11,135.83
27,12,111.91
27,13,90.54
27,14,85.81
27,15,88.82
27,16,92.11
27,17,96.38
27,18,97.74
27,19,107.25
27,20,126.59
27,21,114.01
27,22,115.38
27,23,123.10
27,24,115.68
27,25,123.99
27,26,134.87
27,27,122.32
27,28,121.64
27,29,115.14
27,30,100.77
27,31,104.40
27,32,119.63
27,33,123.31
27,34,133.22
27,35,134.84
27,36,138.82
27,37,127.79
27,38,133.92
27,39,144.54
27,40,155.45
27,41,155.12
27,42,157.58
27,43,167.80
27,44,155.15
27,45,145.83
27,46,136.11
27,47,133.44
27,48,133.83
27,49,118.07
27,50,100.03
27,51,86.73
27,52,72.75
27,53,61.31
27,54,60.30
27,55,61.83
27,56,61.04
27,57,60.53
27,58,57.39
27,59,55.25
28,0,63.01
28,1,65.26

28,2,66.72
28,3,69.75
28,4,82.96
28,5,97.60
28,6,134.34
28,7,161.38
28,8,165.39
28,9,171.09
28,10,165.71
28,11,137.79
28,12,104.18
28,13,92.50
28,14,81.38
28,15,74.45
28,16,73.82
28,17,86.28
28,18,99.40
28,19,103.29
28,20,103.67
28,21,108.11
28,22,115.88
28,23,129.93
28,24,133.68
28,25,118.85
28,26,141.76
28,27,145.66
28,28,137.16
28,29,126.62
28,30,121.07
28,31,110.93
28,32,113.61
28,33,128.07
28,34,132.35
28,35,166.30
28,36,162.52
28,37,141.76
28,38,137.61
28,39,123.17
28,40,126.41
28,41,145.01
28,42,175.43
28,43,161.59
28,44,164.96
28,45,154.51
28,46,144.20
28,47,133.90
28,48,126.44
28,49,124.98
28,50,100.60
28,51,81.93
28,52,73.08
28,53,61.86
28,54,58.15
28,55,56.21
28,56,54.87
28,57,54.85
28,58,55.22
28,59,53.95
29,0,60.07
29,1,64.35
29,2,67.27
29,3,70.27
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29,4,84.37
29,5,93.60
29,6,121.49
29,7,155.54
29,8,160.65
29,9,160.87
29,10,162.37
29,11,147.89
29,12,108.15
29,13,92.93
29,14,92.41
29,15,84.49
29,16,77.29
29,17,89.71
29,18,92.84
29,19,102.13
29,20,98.18
29,21,104.11
29,22,126.46
29,23,131.48
29,24,131.64
29,25,129.89
29,26,141.84
29,27,149.60
29,28,143.15
29,29,106.84
29,30,129.20
29,31,126.11
29,32,123.05
29,33,122.11
29,34,127.74
29,35,161.28
29,36,164.82
29,37,160.92
29,38,158.79
29,39,116.22
29,40,105.22
29,41,133.38
29,42,186.66
29,43,158.97
29,44,155.45
29,45,148.69
29,46,151.65
29,47,145.67
29,48,139.11
29,49,124.88
29,50,101.79
29,51,81.96
29,52,73.00
29,53,62.08
29,54,56.00
29,55,55.32
29,56,52.82
29,57,52.68
29,58,54.20
29,59,52.89
30,0,61.88
30,1,62.18
30,2,66.01
30,3,75.65
30,4,91.88
30,5,100.06

30,6,115.78
30,7,149.14
30,8,152.10
30,9,145.19
30,10,142.38
30,11,130.99
30,12,112.55
30,13,97.76
30,14,99.34
30,15,98.39
30,16,93.51
30,17,102.71
30,18,108.61
30,19,95.77
30,20,93.75
30,21,107.64
30,22,126.08
30,23,131.83
30,24,138.04
30,25,139.02
30,26,127.94
30,27,127.32
30,28,125.28
30,29,124.20
30,30,126.14
30,31,125.87
30,32,129.17
30,33,133.60
30,34,146.03
30,35,146.05
30,36,156.71
30,37,163.27
30,38,139.13
30,39,125.41
30,40,122.12
30,41,156.75
30,42,165.31
30,43,165.28
30,44,147.83
30,45,146.29
30,46,148.60
30,47,152.69
30,48,137.37
30,49,125.97
30,50,109.95
30,51,88.68
30,52,72.21
30,53,62.72
30,54,59.93
30,55,53.45
30,56,55.47
30,57,54.37
30,58,54.26
30,59,53.19
31,0,62.09
31,1,64.74
31,2,68.66
31,3,75.90
31,4,101.30
31,5,120.10
31,6,137.06
31,7,147.29

31,8,156.87
31,9,137.37
31,10,122.33
31,11,126.29
31,12,104.05
31,13,92.96
31,14,89.64
31,15,90.70
31,16,95.24
31,17,98.38
31,18,93.25
31,19,85.85
31,20,82.39
31,21,90.12
31,22,111.95
31,23,103.51
31,24,122.24
31,25,122.64
31,26,123.83
31,27,125.19
31,28,121.28
31,29,117.25
31,30,122.32
31,31,118.56
31,32,126.63
31,33,146.44
31,34,138.81
31,35,144.32
31,36,152.84
31,37,150.36
31,38,126.39
31,39,117.24
31,40,130.45
31,41,145.99
31,42,154.69
31,43,147.96
31,44,137.41
31,45,135.03
31,46,135.77
31,47,131.06
31,48,123.01
31,49,122.56
31,50,109.65
31,51,92.36
31,52,72.99
31,53,65.75
31,54,60.48
31,55,56.22
31,56,55.74
31,57,55.78
31,58,52.43
31,59,51.82
32,0,69.14
32,1,70.97
32,2,73.77
32,3,77.83
32,4,95.71
32,5,116.72
32,6,136.13
32,7,164.24
32,8,159.43
32,9,161.75

32,10,138.03
32,11,120.42
32,12,116.58
32,13,93.83
32,14,89.12
32,15,90.98
32,16,96.72
32,17,102.77
32,18,88.56
32,19,87.36
32,20,93.82
32,21,93.46
32,22,90.85
32,23,88.80
32,24,95.13
32,25,104.29
32,26,113.35
32,27,114.81
32,28,121.54
32,29,116.10
32,30,127.54
32,31,123.41
32,32,119.08
32,33,124.74
32,34,120.94
32,35,119.25
32,36,121.97
32,37,110.84
32,38,99.95
32,39,91.61
32,40,95.25
32,41,108.28
32,42,118.96
32,43,108.63
32,44,102.00
32,45,101.18
32,46,100.35
32,47,107.11
32,48,102.74
32,49,102.94
32,50,95.98
32,51,80.03
32,52,68.99
32,53,62.83
32,54,58.61
32,55,55.73
32,56,52.81
32,57,51.13
32,58,52.15
32,59,49.94
33,0,74.29
33,1,67.23
33,2,67.74
33,3,70.77
33,4,83.47
33,5,111.86
33,6,133.77
33,7,154.28
33,8,165.41
33,9,164.07
33,10,148.45
33,11,132.73
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33,12,120.90
33,13,111.86
33,14,99.09
33,15,93.01
33,16,92.41
33,17,108.10
33,18,104.22
33,19,93.36
33,20,95.96
33,21,90.37
33,22,91.54
33,23,89.22
33,24,88.36
33,25,100.28
33,26,108.14
33,27,106.32
33,28,109.12
33,29,114.50
33,30,125.53
33,31,110.09
33,32,109.54
33,33,114.94
33,34,112.14
33,35,108.53
33,36,97.65
33,37,91.35
33,38,88.41
33,39,76.62
33,40,83.92
33,41,95.40
33,42,93.51
33,43,88.69
33,44,84.61
33,45,90.13
33,46,86.32
33,47,87.26
33,48,89.36
33,49,88.13
33,50,80.85
33,51,72.04
33,52,64.06
33,53,59.29
33,54,56.71
33,55,54.29
33,56,51.52
33,57,50.71
33,58,49.20
33,59,47.49
34,0,58.65
34,1,56.21
34,2,59.76
34,3,61.67
34,4,70.44
34,5,88.63
34,6,114.37
34,7,123.27
34,8,133.36
34,9,139.19
34,10,140.40
34,11,130.96
34,12,125.38
34,13,100.06

34,14,96.58
34,15,92.06
34,16,90.44
34,17,91.59
34,18,83.46
34,19,78.07
34,20,84.35
34,21,83.00
34,22,82.32
34,23,87.62
34,24,90.79
34,25,88.56
34,26,91.82
34,27,72.03
34,28,82.72
34,29,99.56
34,30,99.49
34,31,95.42
34,32,83.07
34,33,96.96
34,34,82.68
34,35,74.95
34,36,67.59
34,37,59.69
34,38,57.38
34,39,55.59
34,40,57.69
34,41,57.50
34,42,57.89
34,43,56.87
34,44,58.62
34,45,61.60
34,46,61.01
34,47,64.18
34,48,61.01
34,49,60.29
34,50,56.29
34,51,58.55
34,52,56.89
34,53,50.88
34,54,49.66
34,55,48.80
34,56,47.22
34,57,46.38
34,58,44.68
34,59,44.00
35,0,55.60
35,1,53.25
35,2,54.55
35,3,58.69
35,4,63.12
35,5,77.10
35,6,100.67
35,7,108.71
35,8,118.73
35,9,119.32
35,10,120.17
35,11,126.45
35,12,115.54
35,13,91.94
35,14,86.61
35,15,86.28

35,16,85.02
35,17,80.32
35,18,72.30
35,19,69.34
35,20,71.57
35,21,78.29
35,22,67.89
35,23,79.92
35,24,86.27
35,25,89.90
35,26,70.50
35,27,78.57
35,28,82.54
35,29,81.62
35,30,83.54
35,31,77.86
35,32,74.39
35,33,73.07
35,34,67.08
35,35,62.60
35,36,55.21
35,37,50.43
35,38,50.51
35,39,50.54
35,40,51.24
35,41,50.84
35,42,49.85
35,43,50.28
35,44,50.42
35,45,52.58
35,46,54.54
35,47,53.52
35,48,52.08
35,49,53.55
35,50,51.53
35,51,53.43
35,52,53.40
35,53,51.20
35,54,47.41
35,55,47.72
35,56,45.72
35,57,45.09
35,58,46.16
35,59,44.73
36,0,46.47
36,1,47.43
36,2,50.25
36,3,53.77
36,4,59.43
36,5,66.77
36,6,75.15
36,7,79.10
36,8,86.15
36,9,90.65
36,10,82.34
36,11,86.93
36,12,88.79
36,13,81.91
36,14,75.81
36,15,72.28
36,16,74.04
36,17,72.58

36,18,60.61
36,19,56.69
36,20,56.58
36,21,55.87
36,22,50.46
36,23,57.89
36,24,62.45
36,25,63.03
36,26,59.36
36,27,57.85
36,28,56.39
36,29,55.11
36,30,53.88
36,31,51.89
36,32,52.85
36,33,51.24
36,34,50.48
36,35,48.68
36,36,47.24
36,37,45.79
36,38,45.44
36,39,44.41
37,0,46.31
37,1,46.85
37,2,49.10
37,3,50.49
37,4,55.51
37,5,61.91
37,6,62.43
37,7,65.57
37,8,66.86
37,9,66.93
37,10,66.83
37,11,69.00
37,12,77.52
37,13,75.10
37,14,72.08
37,15,68.61
37,16,65.50
37,17,64.08
37,18,56.53
37,19,51.33
37,20,51.67
37,21,50.37
37,22,46.64
37,23,50.14
37,24,50.00
37,25,49.52
37,26,49.28
37,27,48.03
37,28,46.85
37,29,46.58
37,30,46.32
37,31,48.28
37,32,48.49
37,33,46.80
37,34,45.85
37,35,45.54
37,36,45.49
37,37,45.18
37,38,44.81
37,39,44.39
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START NORTH
CORNER
PADDOCK B
0,0,49.76
0,1,49.14
0,2,41.53
0,3,39.36
0,4,39.47
0,5,46.28
0,6,47.44
0,7,41.01
0,8,38.62
0,9,46.46
0,10,54.03
0,11,58.89
0,12,51.64
0,13,45.55
0,14,51.00
0,15,56.33
0,16,53.04
0,17,54.91
0,18,58.54
0,19,53.30
0,20,41.96
0,21,43.17
0,22,45.29
0,23,49.51
0,24,52.15
0,25,55.78
0,26,49.01
0,27,44.35
0,28,49.42
0,29,50.57
0,30,50.56
0,31,52.97
0,32,48.63
0,33,55.20
0,34,53.04
0,35,54.06
0,36,57.16
0,37,64.30
0,38,66.57
0,39,67.69
1,0,51.65
1,1,49.37
1,2,42.43
1,3,37.27
1,4,39.36
1,5,38.02
1,6,39.33
1,7,36.08
1,8,35.49
1,9,41.44
1,10,48.56
1,11,51.22
1,12,45.93
1,13,45.86
1,14,47.72
1,15,55.46
1,16,59.30
1,17,61.87

1,18,62.85
1,19,57.23
1,20,43.53
1,21,40.73
1,22,42.76
1,23,52.63
1,24,55.80
1,25,56.10
1,26,56.09
1,27,53.34
1,28,50.68
1,29,50.93
1,30,52.51
1,31,53.55
1,32,52.00
1,33,55.34
1,34,53.41
1,35,57.36
1,36,58.22
1,37,62.63
1,38,61.44
1,39,57.54
2,0,56.43
2,1,51.62
2,2,41.45
2,3,38.06
2,4,42.66
2,5,40.86
2,6,38.18
2,7,37.49
2,8,39.56
2,9,43.92
2,10,47.92
2,11,48.00
2,12,47.61
2,13,44.80
2,14,48.05
2,15,52.18
2,16,58.29
2,17,62.67
2,18,57.56
2,19,60.91
2,20,50.05
2,21,56.38
2,22,64.31
2,23,62.83
2,24,62.67
2,25,73.62
2,26,68.94
2,27,64.20
2,28,60.57
2,29,54.45
2,30,56.56
2,31,58.78
2,32,57.27
2,33,58.96
2,34,57.08
2,35,58.71
2,36,59.72
2,37,63.49
2,38,61.24
2,39,45.22

3,0,58.76
3,1,50.98
3,2,40.82
3,3,38.05
3,4,40.23
3,5,41.39
3,6,40.87
3,7,41.55
3,8,45.37
3,9,44.96
3,10,47.92
3,11,46.98
3,12,45.91
3,13,44.57
3,14,45.34
3,15,52.30
3,16,53.74
3,17,53.74
3,18,56.85
3,19,57.23
3,20,58.25
3,21,64.09
3,22,67.33
3,23,62.98
3,24,58.64
3,25,67.33
3,26,71.17
3,27,75.81
3,28,68.93
3,29,59.72
3,30,63.45
3,31,60.15
3,32,63.73
3,33,59.59
3,34,56.08
3,35,58.83
3,36,63.30
3,37,67.42
3,38,62.26
3,39,67.90
4,0,59.32
4,1,46.73
4,2,41.42
4,3,43.61
4,4,45.84
4,5,47.00
4,6,46.06
4,7,47.23
4,8,47.83
4,9,49.91
4,10,54.26
4,11,51.36
4,12,50.14
4,13,47.08
4,14,45.06
4,15,48.92
4,16,45.01
4,17,50.25
4,18,45.73
4,19,49.94
4,20,58.59
4,21,66.57

4,22,72.87
4,23,69.46
4,24,62.04
4,25,60.54
4,26,65.32
4,27,72.41
4,28,75.05
4,29,67.16
4,30,64.62
4,31,68.17
4,32,64.29
4,33,65.53
4,34,58.39
4,35,60.39
4,36,62.58
4,37,65.83
4,38,64.55
4,39,60.50
5,0,54.35
5,1,44.61
5,2,42.92
5,3,45.17
5,4,47.95
5,5,48.95
5,6,46.79
5,7,48.52
5,8,49.61
5,9,50.93
5,10,54.68
5,11,53.48
5,12,50.63
5,13,48.36
5,14,44.73
5,15,45.62
5,16,44.46
5,17,45.54
5,18,45.60
5,19,51.01
5,20,58.60
5,21,65.46
5,22,66.58
5,23,64.31
5,24,63.60
5,25,56.07
5,26,74.29
5,27,77.56
5,28,71.83
5,29,70.89
5,30,65.19
5,31,72.79
5,32,68.86
5,33,65.68
5,34,62.19
5,35,65.92
5,36,66.55
5,37,67.50
5,38,66.17
5,39,58.44
6,0,47.94
6,1,44.18
6,2,44.75
6,3,46.95
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6,4,47.59
6,5,48.20
6,6,48.86
6,7,50.67
6,8,51.62
6,9,52.62
6,10,59.63
6,11,58.36
6,12,52.87
6,13,54.12
6,14,44.64
6,15,43.88
6,16,45.71
6,17,47.69
6,18,48.33
6,19,51.41
6,20,59.39
6,21,60.57
6,22,61.90
6,23,63.68
6,24,65.13
6,25,60.42
6,26,72.69
6,27,74.92
6,28,88.27
6,29,73.17
6,30,70.82
6,31,66.64
6,32,63.96
6,33,66.28
6,34,65.37
6,35,61.53
6,36,61.50
6,37,62.38
6,38,57.33
6,39,51.13
7,0,46.33
7,1,46.38
7,2,46.52
7,3,48.04
7,4,50.26
7,5,53.71
7,6,51.45
7,7,51.88
7,8,49.35
7,9,55.26
7,10,59.36
7,11,57.91
7,12,53.98
7,13,50.54
7,14,44.91
7,15,44.02
7,16,46.10
7,17,48.28
7,18,49.03
7,19,54.97
7,20,64.83
7,21,63.37
7,22,60.54
7,23,67.29
7,24,65.02
7,25,59.82

7,26,63.29
7,27,72.92
7,28,83.94
7,29,72.90
7,30,78.11
7,31,70.51
7,32,61.71
7,33,66.99
7,34,65.99
7,35,64.20
7,36,56.04
7,37,57.53
7,38,50.43
7,39,43.59
8,0,51.05
8,1,47.76
8,2,47.54
8,3,53.31
8,4,53.59
8,5,57.75
8,6,54.44
8,7,57.57
8,8,55.36
8,9,50.81
8,10,51.82
8,11,50.64
8,12,50.81
8,13,50.08
8,14,44.06
8,15,43.57
8,16,43.33
8,17,46.23
8,18,46.93
8,19,57.08
8,20,58.87
8,21,57.54
8,22,58.52
8,23,62.09
8,24,60.10
8,25,58.34
8,26,60.15
8,27,65.40
8,28,78.96
8,29,71.05
8,30,74.60
8,31,78.11
8,32,69.98
8,33,64.74
8,34,62.78
8,35,65.59
8,36,59.74
8,37,50.13
8,38,44.76
8,39,40.70
9,0,52.69
9,1,50.94
9,2,49.28
9,3,51.44
9,4,53.38
9,5,51.67
9,6,48.45
9,7,51.05

9,8,46.81
9,9,48.48
9,10,50.48
9,11,48.43
9,12,47.66
9,13,48.18
9,14,43.26
9,15,41.91
9,16,44.82
9,17,46.42
9,18,46.00
9,19,52.96
9,20,52.59
9,21,54.01
9,22,54.34
9,23,58.93
9,24,58.18
9,25,50.59
9,26,58.08
9,27,66.94
9,28,69.80
9,29,70.98
9,30,70.44
9,31,72.69
9,32,68.05
9,33,69.11
9,34,59.15
9,35,57.53
9,36,56.57
9,37,50.68
9,38,45.49
9,39,41.55
10,0,54.92
10,1,52.08
10,2,48.82
10,3,49.15
10,4,50.21
10,5,50.31
10,6,48.98
10,7,46.87
10,8,46.12
10,9,47.20
10,10,47.39
10,11,48.88
10,12,43.91
10,13,43.12
10,14,42.11
10,15,39.97
10,16,40.75
10,17,41.72
10,18,41.86
10,19,44.69
10,20,49.03
10,21,51.92
10,22,54.00
10,23,57.62
10,24,53.31
10,25,54.04
10,26,57.70
10,27,58.56
10,28,60.47
10,29,63.40

10,30,65.77
10,31,65.28
10,32,57.22
10,33,57.17
10,34,59.14
10,35,64.05
10,36,60.41
10,37,57.70
10,38,50.19
10,39,48.01
11,0,55.17
11,1,53.16
11,2,50.07
11,3,47.82
11,4,48.43
11,5,49.59
11,6,48.18
11,7,49.52
11,8,41.60
11,9,45.70
11,10,48.07
11,11,44.83
11,12,43.72
11,13,43.42
11,14,43.60
11,15,38.82
11,16,40.25
11,17,43.30
11,18,43.30
11,19,45.37
11,20,50.13
11,21,57.48
11,22,53.84
11,23,57.13
11,24,53.75
11,25,61.37
11,26,55.25
11,27,62.02
11,28,64.29
11,29,65.55
11,30,60.47
11,31,59.83
11,32,61.48
11,33,63.30
11,34,61.18
11,35,65.63
11,36,63.24
11,37,62.75
11,38,55.07
11,39,47.80
12,0,52.62
12,1,51.06
12,2,52.54
12,3,46.38
12,4,44.47
12,5,45.14
12,6,45.39
12,7,52.83
12,8,50.81
12,9,48.73
12,10,49.49
12,11,47.79
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12,12,50.51
12,13,46.79
12,14,43.34
12,15,44.36
12,16,42.05
12,17,42.21
12,18,42.58
12,19,45.08
12,20,49.52
12,21,60.56
12,22,63.75
12,23,53.51
12,24,56.16
12,25,56.08
12,26,56.43
12,27,56.39
12,28,64.18
12,29,61.73
12,30,59.42
12,31,55.21
12,32,60.61
12,33,57.85
12,34,57.79
12,35,63.60
12,36,60.42
12,37,57.06
12,38,55.55
12,39,53.86
13,0,53.55
13,1,51.74
13,2,48.96
13,3,45.65
13,4,48.46
13,5,48.32
13,6,46.65
13,7,52.82
13,8,53.70
13,9,50.24
13,10,50.29
13,11,53.28
13,12,56.83
13,13,48.45
13,14,45.95
13,15,43.99
13,16,41.34
13,17,41.91
13,18,43.88
13,19,46.69
13,20,49.10
13,21,54.53
13,22,59.53
13,23,56.64
13,24,52.42
13,25,61.14
13,26,60.13
13,27,57.80
13,28,62.93
13,29,62.10
13,30,59.54
13,31,57.00
13,32,59.52
13,33,58.30

13,34,59.62
13,35,64.34
13,36,55.85
13,37,56.06
13,38,55.68
13,39,50.55
14,0,47.05
14,1,54.71
14,2,54.44
14,3,49.40
14,4,48.06
14,5,49.18
14,6,50.57
14,7,54.53
14,8,51.98
14,9,53.96
14,10,51.25
14,11,59.54
14,12,58.82
14,13,51.19
14,14,44.51
14,15,43.51
14,16,40.93
14,17,42.19
14,18,42.49
14,19,44.45
14,20,46.53
14,21,46.23
14,22,53.03
14,23,56.55
14,24,57.24
14,25,57.15
14,26,57.02
14,27,64.54
14,28,65.85
14,29,63.13
14,30,61.43
14,31,63.49
14,32,62.24
14,33,62.73
14,34,63.12
14,35,63.46
14,36,53.54
14,37,54.54
14,38,48.01
14,39,45.15
15,0,45.21
15,1,52.72
15,2,54.69
15,3,49.66
15,4,46.99
15,5,45.74
15,6,50.22
15,7,53.86
15,8,50.84
15,9,54.19
15,10,49.57
15,11,52.55
15,12,56.20
15,13,50.70
15,14,45.02
15,15,45.99

15,16,42.04
15,17,40.67
15,18,43.36
15,19,44.16
15,20,45.81
15,21,44.03
15,22,48.42
15,23,58.76
15,24,59.11
15,25,59.24
15,26,60.16
15,27,61.31
15,28,63.74
15,29,59.42
15,30,57.48
15,31,58.51
15,32,64.36
15,33,57.80
15,34,64.63
15,35,57.91
15,36,54.81
15,37,54.04
15,38,46.98
15,39,44.56
16,0,45.00
16,1,50.24
16,2,53.86
16,3,49.25
16,4,44.60
16,5,46.29
16,6,51.31
16,7,50.68
16,8,49.68
16,9,50.32
16,10,49.31
16,11,50.60
16,12,50.51
16,13,53.21
16,14,46.76
16,15,46.74
16,16,42.24
16,17,41.20
16,18,39.90
16,19,41.05
16,20,44.89
16,21,44.09
16,22,43.17
16,23,50.13
16,24,57.74
16,25,57.12
16,26,57.44
16,27,54.56
16,28,56.33
16,29,53.42
16,30,48.42
16,31,50.43
16,32,54.22
16,33,48.34
16,34,55.99
16,35,55.17
16,36,51.40
16,37,48.96

16,38,49.15
16,39,51.45
17,0,45.32
17,1,49.61
17,2,51.11
17,3,46.94
17,4,46.16
17,5,47.60
17,6,50.86
17,7,50.12
17,8,50.50
17,9,47.86
17,10,48.37
17,11,48.24
17,12,53.20
17,13,52.09
17,14,50.86
17,15,49.47
17,16,43.27
17,17,41.03
17,18,38.50
17,19,41.12
17,20,43.55
17,21,42.20
17,22,43.33
17,23,45.64
17,24,47.49
17,25,46.20
17,26,45.98
17,27,45.35
17,28,44.01
17,29,43.89
17,30,43.63
17,31,46.81
17,32,46.53
17,33,47.18
17,34,53.77
17,35,48.07
17,36,49.60
17,37,49.79
17,38,50.30
17,39,51.85
18,0,44.36
18,1,44.63
18,2,47.60
18,3,45.75
18,4,45.28
18,5,44.25
18,6,46.34
18,7,46.96
18,8,47.26
18,9,46.58
18,10,46.26
18,11,47.73
18,12,57.09
18,13,56.43
18,14,50.69
18,15,46.46
18,16,42.42
18,17,39.60
18,18,39.66
18,19,39.20
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18,20,39.77
18,21,39.49
18,22,38.85
18,23,38.76
18,24,39.82
18,25,36.91
18,26,37.99
18,27,37.35
18,28,34.99
18,29,35.57
18,30,36.85
18,31,38.08
18,32,38.87
18,33,40.92
18,34,44.85
18,35,46.90
18,36,45.76
18,37,47.81
18,38,46.48
18,39,50.56
19,0,45.09
19,1,43.18
19,2,44.85
19,3,44.46
19,4,43.15
19,5,45.75
19,6,45.13
19,7,45.69
19,8,46.84
19,9,45.46
19,10,48.86
19,11,53.56
19,12,60.67
19,13,55.90
19,14,50.48
19,15,45.49
19,16,41.74
19,17,38.71
19,18,37.54
19,19,37.28
19,20,36.85
19,21,35.91
19,22,35.67
19,23,34.58
19,24,34.84
19,25,33.73
19,26,34.47
19,27,32.72
19,28,31.45
19,29,31.75
19,30,32.90
19,31,33.46
19,32,34.58
19,33,36.68
19,34,41.57
19,35,45.32
19,36,45.31
19,37,46.07
19,38,47.42
19,39,48.25
20,0,41.85
20,1,42.50

20,2,42.08
20,3,42.28
20,4,40.66
20,5,44.53
20,6,45.13
20,7,46.87
20,8,48.10
20,9,49.47
20,10,44.97
20,11,52.96
20,12,53.41
20,13,48.18
20,14,44.43
20,15,40.62
20,16,39.68
20,17,37.14
20,18,34.58
20,19,35.51
20,20,33.92
20,21,33.13
20,22,32.05
20,23,31.32
20,24,31.47
20,25,31.43
20,26,31.15
20,27,30.08
20,28,29.45
20,29,29.51
20,30,29.62
20,31,30.18
20,32,31.10
20,33,31.39
20,34,32.81
20,35,35.49
20,36,38.80
20,37,43.28
20,38,46.99
20,39,48.53
21,0,36.16
21,1,38.12
21,2,39.99
21,3,40.48
21,4,42.91
21,5,41.72
21,6,44.21
21,7,45.86
21,8,46.39
21,9,45.23
21,10,44.07
21,11,48.54
21,12,49.56
21,13,45.58
21,14,41.04
21,15,38.49
21,16,38.14
21,17,34.47
21,18,34.71
21,19,33.87
21,20,32.20
21,21,31.80
21,22,30.63
21,23,29.83

21,24,29.98
21,25,29.62
21,26,29.43
21,27,28.56
21,28,28.48
21,29,28.35
21,30,28.47
21,31,28.65
21,32,29.58
21,33,29.93
21,34,30.51
21,35,32.65
21,36,34.67
21,37,38.99
21,38,42.91
21,39,43.08
22,0,34.73
22,1,35.37
22,2,36.82
22,3,39.48
22,4,40.76
22,5,41.79
22,6,44.66
22,7,44.70
22,8,42.31
22,9,40.45
22,10,39.45
22,11,39.71
22,12,39.20
22,13,37.72
22,14,37.17
22,15,35.22
22,16,34.12
22,17,32.12
22,18,31.43
22,19,31.62
22,20,30.15
22,21,29.19
22,22,28.62
22,23,28.02
22,24,28.22
22,25,28.16
22,26,28.17
22,27,27.46
22,28,27.59
22,29,27.88
22,30,27.85
22,31,28.19
22,32,27.61
22,33,28.98
22,34,27.69
22,35,29.97
22,36,31.49
22,37,34.04
22,38,35.98
22,39,34.48
23,0,32.88
23,1,33.07
23,2,37.23
23,3,38.28
23,4,41.58
23,5,41.05

23,6,41.28
23,7,41.00
23,8,41.23
23,9,38.47
23,10,36.31
23,11,36.05
23,12,36.01
23,13,35.58
23,14,34.26
23,15,33.66
23,16,32.58
23,17,30.93
23,18,30.38
23,19,29.32
23,20,29.08
23,21,28.30
23,22,27.30
23,23,26.94
23,24,27.41
23,25,27.41
23,26,27.57
23,27,27.66
23,28,27.59
23,29,28.05
23,30,28.25
23,31,28.08
23,32,27.36
23,33,26.81
23,34,27.51
23,35,28.00
23,36,29.73
23,37,32.12
23,38,33.80
23,39,32.34
24,0,32.43
24,1,31.51
24,2,33.87
24,3,35.12
24,4,37.78
24,5,38.98
24,6,40.00
24,7,38.71
24,8,36.21
24,9,32.01
24,10,31.55
24,11,31.17
24,12,30.96
24,13,31.76
24,14,31.49
24,15,30.44
24,16,29.65
24,17,28.74
24,18,28.76
24,19,27.20
24,20,27.34
24,21,27.08
24,22,26.65
24,23,26.20
24,24,26.68
24,25,27.11
24,26,27.64
24,27,27.82
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24,28,28.51
24,29,28.71
24,30,28.61
24,31,28.18
24,32,28.38
24,33,27.83
24,34,27.96
24,35,27.82
24,36,29.16
24,37,31.26
24,38,33.32
24,39,30.92
25,0,29.76
25,1,30.74
25,2,31.16
25,3,32.99
25,4,35.91
25,5,37.09
25,6,37.08
25,7,34.29
25,8,33.26
25,9,29.59
25,10,29.37
25,11,29.25
25,12,28.93
25,13,29.85
25,14,29.68
25,15,28.76
25,16,28.38
25,17,28.20
25,18,27.73
25,19,27.45
25,20,26.82
25,21,26.70
25,22,26.52
25,23,26.61
25,24,26.82
25,25,27.35
25,26,27.87
25,27,27.55
25,28,28.84
25,29,28.49
25,30,28.24
25,31,28.12
25,32,28.97
25,33,28.75
25,34,29.10
25,35,28.86
25,36,30.00
25,37,32.07
25,38,33.16
25,39,31.18
26,0,27.71
26,1,28.30
26,2,29.90
26,3,29.36
26,4,30.34
26,5,31.35
26,6,30.75
26,7,29.08
26,8,28.00
26,9,26.41

26,10,26.13
26,11,25.46
26,12,25.48
26,13,26.26
26,14,26.53
26,15,26.21
26,16,26.39
26,17,26.89
26,18,26.72
26,19,26.86
26,20,26.70
26,21,27.10
26,22,27.09
26,23,27.58
26,24,27.81
26,25,27.75
26,26,28.66
26,27,28.61
26,28,29.01
26,29,28.51
26,30,28.30
26,31,28.24
26,32,27.96
26,33,29.21
26,34,30.61
26,35,30.94
26,36,32.52
26,37,36.12
26,38,35.50
26,39,34.20
27,0,27.79
27,1,28.13
27,2,29.22
27,3,28.39
27,4,27.51
27,5,28.96
27,6,28.37
27,7,27.19
27,8,26.34
27,9,25.58
27,10,24.56
27,11,24.75
27,12,24.26
27,13,24.33
27,14,25.21
27,15,25.59
27,16,25.86
27,17,26.15
27,18,26.48
27,19,27.16
27,20,27.73
27,21,28.03
27,22,27.57
27,23,28.46
27,24,28.67
27,25,28.35
27,26,29.45
27,27,29.60
27,28,29.32
27,29,29.08
27,30,28.61
27,31,28.62

27,32,28.11
27,33,29.03
27,34,30.42
27,35,32.37
27,36,36.48
27,37,39.49
27,38,38.80
27,39,37.37
28,0,30.17
28,1,29.40
28,2,28.25
28,3,26.79
28,4,26.43
28,5,25.78
28,6,25.62
28,7,24.97
28,8,24.25
28,9,23.64
28,10,23.20
28,11,23.05
28,12,23.53
28,13,24.12
28,14,24.76
28,15,25.19
28,16,25.76
28,17,25.94
28,18,27.48
28,19,29.00
28,20,31.02
28,21,30.98
28,22,31.01
28,23,31.17
28,24,31.65
28,25,32.45
28,26,32.97
28,27,32.49
28,28,32.80
28,29,32.86
28,30,31.82
28,31,30.90
28,32,30.92
28,33,32.37
28,34,37.01
28,35,41.66
28,36,51.63
28,37,55.76
28,38,56.86
28,39,54.43
29,0,30.15
29,1,29.94
29,2,28.27
29,3,26.75
29,4,25.96
29,5,25.07
29,6,25.38
29,7,24.64
29,8,24.31
29,9,23.55
29,10,23.10
29,11,23.04
29,12,23.58
29,13,23.68

29,14,24.71
29,15,24.55
29,16,25.27
29,17,25.86
29,18,26.76
29,19,29.19
29,20,31.40
29,21,32.26
29,22,33.45
29,23,33.60
29,24,34.29
29,25,35.17
29,26,35.70
29,27,36.42
29,28,37.13
29,29,36.43
29,30,35.81
29,31,34.62
29,32,34.35
29,33,35.96
29,34,44.26
29,35,49.78
29,36,54.41
29,37,57.50
29,38,65.07
29,39,67.42
30,0,30.30
30,1,29.91
30,2,28.45
30,3,25.90
30,4,24.70
30,5,24.49
30,6,24.63
30,7,24.60
30,8,24.31
30,9,23.39
30,10,22.73
30,11,22.63
30,12,23.55
30,13,23.50
30,14,23.36
30,15,24.12
30,16,24.76
30,17,25.39
30,18,26.14
30,19,28.56
30,20,31.09
30,21,33.01
30,22,37.05
30,23,36.69
30,24,40.03
30,25,43.29
30,26,43.33
30,27,50.35
30,28,46.21
30,29,49.96
30,30,47.95
30,31,51.52
30,32,46.47
30,33,51.15
30,34,58.53
30,35,71.20
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30,36,78.93
30,37,70.52
30,38,67.66
30,39,66.66
31,0,28.78
31,1,27.94
31,2,27.32
31,3,25.45
31,4,24.28
31,5,24.53
31,6,24.47
31,7,24.42
31,8,24.10
31,9,23.82
31,10,22.39
31,11,23.09
31,12,23.47
31,13,23.44
31,14,23.67
31,15,24.23
31,16,24.79
31,17,25.00
31,18,26.38
31,19,28.97
31,20,32.23
31,21,34.39
31,22,35.30
31,23,42.18
31,24,42.42
31,25,48.49
31,26,57.43
31,27,62.00
31,28,63.31
31,29,57.59
31,30,52.53
31,31,48.86
31,32,50.88
31,33,49.87
31,34,57.71
31,35,75.74
31,36,89.55
31,37,66.82
31,38,57.69
31,39,57.35
32,0,24.84
32,1,24.31
32,2,24.62
32,3,24.27
32,4,23.83
32,5,23.88
32,6,23.47
32,7,24.48
32,8,24.98
32,9,24.38
32,10,25.08
32,11,25.28
32,12,24.28
32,13,23.54
32,14,23.50
32,15,24.36
32,16,24.95
32,17,26.87

32,18,27.32
32,19,28.41
32,20,30.75
32,21,31.57
32,22,31.81
32,23,34.01
32,24,37.47
32,25,43.34
32,26,54.65
32,27,84.41
32,28,79.41
32,29,76.96
32,30,57.16
32,31,47.13
32,32,46.86
32,33,45.44
32,34,42.31
32,35,59.20
32,36,79.48
32,37,57.57
32,38,44.81
32,39,41.05
33,0,24.32
33,1,23.60
33,2,23.31
33,3,23.01
33,4,22.71
33,5,23.08
33,6,22.96
33,7,23.17
33,8,23.72
33,9,24.12
33,10,27.68
33,11,28.43
33,12,27.49
33,13,25.20
33,14,25.09
33,15,25.34
33,16,25.03
33,17,25.48
33,18,26.93
33,19,26.55
33,20,26.72
33,21,29.33
33,22,29.69
33,23,31.03
33,24,31.65
33,25,35.52
33,26,54.30
33,27,64.18
33,28,77.79
33,29,71.15
33,30,53.60
33,31,49.21
33,32,43.05
33,33,42.38
33,34,46.79
33,35,55.10
33,36,79.59
33,37,66.91
33,38,46.08
33,39,40.48

34,0,22.95
34,1,22.24
34,2,21.95
34,3,21.70
34,4,21.61
34,5,22.00
34,6,22.10
34,7,22.28
34,8,22.16
34,9,22.69
34,10,23.47
34,11,24.61
34,12,25.41
34,13,25.89
34,14,26.05
34,15,24.67
34,16,25.20
34,17,25.23
34,18,25.43
34,19,26.91
34,20,24.01
34,21,25.02
34,22,25.01
34,23,26.31
34,24,28.20
34,25,30.47
34,26,35.65
34,27,39.34
34,28,48.32
34,29,55.89
34,30,63.11
34,31,63.70
34,32,50.09
34,33,47.63
34,34,45.44
34,35,54.53
34,36,72.31
34,37,77.33
34,38,61.73
34,39,47.59
35,0,22.21
35,1,21.30
35,2,21.34
35,3,21.11
35,4,21.06
35,5,21.09
35,6,23.25
35,7,21.32
35,8,21.72
35,9,22.03
35,10,22.65
35,11,23.59
35,12,24.48
35,13,26.40
35,14,26.34
35,15,25.55
35,16,24.81
35,17,25.04
35,18,24.84
35,19,24.79
35,20,22.95
35,21,23.67

35,22,24.47
35,23,24.45
35,24,26.67
35,25,27.09
35,26,30.58
35,27,31.17
35,28,39.42
35,29,50.77
35,30,53.30
35,31,54.60
35,32,44.85
35,33,49.42
35,34,45.89
35,35,50.06
35,36,69.82
35,37,73.61
35,38,52.47
35,39,46.82
36,0,21.36
36,1,20.58
36,2,20.83
36,3,20.42
36,4,20.27
36,5,20.19
36,6,20.14
36,7,20.30
36,8,20.36
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Nature Reserve, Coombs Meadow, Stathern, Leics LE14 4HG

1 Project Title: Stathern Hall 2
Dates of survey: 13 August 2023
County: Leicestershire
Parish: Stathern
Grid Reference: SK7750/3069
Site Type: Probable large hall attributed to Colonel Hacker

1.1 Survey undertaken for: Field Detectives
Surveyor: Peter and Aileen Ball,

South Witham Archaeological Group

1.2 Solid Geology: Boulder clay covered with a sandy silt colluvium deposit

2 Purpose of Survey

To  search  for  evidence  through  geophysical  means  for  areas  of  ‘potential  archaeological
interest’ and to confirm the existence of any buried structural remains that may be associated
with the documented Stathern Hall

3 Report Details

Title: Stathern Hall 2
Author: Peter and Aileen Ball, South Witham Archaeological Group
Date: September 2023
Number:
Held by: Peter and Aileen Ball, Field Detectives

3.1 Summary of report findings

The  resistance  survey  and  subsequent  interpretation  of  the  results  suggests  that  several
anomalies of ‘potential archaeological interest’ have been located within the surveyed area.
The survey in Coombs Meadow revealed the location of possible building remains in the SE
corner, and also possible metalled surface to the sunken feature to the East..
All the anomalies detected have the potential to be geological in origin.
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3.2 Archaeological Feature Classifications Covered

Possible building

3.3 Geophysical Techniques Used

Survey type: Resistance. Recorded grid
Area surveyed: 1424 sq. metres
Traverse separation: 1m
Reading interval: 1m
Instrument type: Resistance meter.
Instrument make: TR Systems
Electrode configuration: Twin probe
Electrode separation: 0.5m
Range setting: 200 Ohms.
Acquisition time: 1.5 seconds
Land use: Coombs Meadow Nature Reserve
Weather: Mild with occasional drizzle

.

3.4 Principles of resistance surveying

The basis for this method is that electric currents are fed into the ground and the resistance to
the  flow  of  these  currents  is  measured.  Where  they  ‘meet’  buried  wall  foundations  high
resistance readings are recorded, while if silted-up ditches (which tend to be wetter than the
surroundings) are encountered, low resistance readings ensue. By mapping zones of high and
low resistance it is possible to identify, for example, the layout of buildings or the size and
orientation of a ditched enclosure.
(Gaffney, C. & Gater, J. ‘Revealing The Buried Past’ Tempus Publishing, 2003).

3.5 Known limitations of the survey technique

Resistivity surveying measures only high and low contact resistance in the soil, which can vary
considerably, depending on the moisture present in the ground. The instruments used do not
distinguish between archaeology and geology. Post-survey interpretation of the results is vital
in the understanding of what the survey shows.
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4 The geophysical (resistance) survey of Stathern Hall 2, Leics

4.1 The Survey

The geophysical (resistance) survey was carried out within an area where a resistance survey
had  previously been  carried out in  November  1999  (Roberts P 14 th November 1999,
Leicestershire County Council, Norman Fahy et al.) The earlier survey covered four fields, and
one of these was Coombs Meadow. The results from the 2023 survey in this area are similar to
those from the 1999 survey but cover a slightly different area on a different alignment.
The geophysical  survey was carried  out  over one day.  The ground conditions  in  Coombs
Meadow  were  good  for  resistance surveying, but  the  good  contrast expected  did  not
materialise. The survey has been tied-in to local features. It is re-locatable and repeatable.

4.2 Data collection and processing

The survey was carried out using a TR Systems resistance meter using the standard remote
twin-probe array. Fixed and mobile electrode spacing was set to 0.5m. Reading acquisition
time was set to 1.5 seconds at 200 Ohms.
The data  was logged in  the meter  and downloaded back at  base onto  a  PC running TR
Systems software for handling the raw data information. Further processing of the data was
carried  out  using  Snuffler  software  (University  of  Sussex).  QGIS  software  was  used  to
georeference and display the results.
The report has been forwarded to the Field Detectives digitally.
The plot is displayed in it’s original raw data form and as several processed plots.

5 Interpretation of the results (see plate 5)
The North-West portion showed consistently low readings, with no obvious structural remains.
The high readings in the North East area are consistent with the sunken road, and possible
interference from the trees. The South-East section indicates structural remains or demolition
rubble.  Five  black  rectangles  on  Plate  4  show  previous  trenches,  though  their  accurate
positions are not known. (Mouraille R.M., HND 2005 ‘Stathern Hall and grounds. Evaluations
report.’)

The apparent unevenness of edges to several of the anomalies is not expected to represent
their exact shape in the ground. The unevenness is likely to be caused by demolition deposits
or rubble spreads over the features. In extreme cases these deposits can mask the true form
of the features and show just as an area of high resistance with no form.

6. Conclusions
The  purpose  of  the  survey  was  to  search  for  evidence  using  non-intrusive  geophysical
techniques for areas of any buried structural remains that may be associated with Stathern
Hall
The resistance survey has shown that there are some high resistance anomalies that may
indicate building remains in the area.
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Figure 1 Location of Stathern, Leicestershire

Figure 2 Location of site in Stathern, Leicestershire
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Plate 1 Location of site from air, related to April 2023 survey

Plate 2 1999 reistivity with trenches, compared to 2023 resistivity
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Plate 3 Raw Data superimposed on air photo

Plate 4 Colour Resistivity on Lidar, showing possible previous trench positions
(Blue low resistance, red high resistance)
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Plate 5 Interpretation (see text section 5)
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Data statistics

All statistics based on raw data.

Area surveyed Coombs Meadow: 1424 Sq.M
Readings total: 1424
Max. reading 40.710
Min. reading 9,685
Mean 13.175
Std. Dev. 4.491

References

Gaffney, C. & Gater, J. 2003 ‘Revealing The Buried Past’ Tempus Publishing.
Mouraille R.M., HND 2005 ‘Stathern Hall and grounds. Evaluations report’.
(Roberts P 14th November 1999, Leicestershire County Council, Norman Fahy et al.)

Contacts
P & A Ball
9, Wimberley Way
South Witham
Lincs
NG33 5PU

Email: aandpball@hotmail.com
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APPENDIX 6

COLONEL FRANCIS HACKER,
PARLIMENTARIAN AND REGICIDE

H.L HUBBARD 1941



1

Colonel Francis Hacker, parliamentarian and regicide

By H. L. HUBBARD, B.A.

THE Nottinghamshire Hackers were a younger branch of a Somersetshire family, once living
in Yeovil; their first representative who settled at East Bridgford in Nottinghamshire was
John Hacker, the grandfather of the subject of this biography, who is presumed to have come
to the district about 1591, in which year he bought the estate of Sir Robert Sheffield,
including Sheffield Hall, then so-called. A fine mural monument with his effigy, together
with that of his wife, at a prie-dieu, with their four sons and three daughters in a row beneath,
still survives in a good state of preservation on the north wall of the church at East Bridgford.
The inscription is as follows :—

' Here lieth buried ye bodies of John Hacker of Bridgford, Esq. and Margaret his wife, who
left issue 4 sonnes and 2 daughters. Hee departed t's life ye 28th of March A'o D'ni 1620, and
shee departed t's life ye 5th of January, 1627, in whose memory their said children have
erected t's monument.'1

The four sons (represented on the monument) were Francis, John (of Trowell), Rowland
(died 1639) and Richard (of Flintham) and the daughters Maria, Luce and Elizabeth. All these
children, save Elizabeth, were born before the family came to East Bridgford. The sons all
married and left issue.

The eldest of the four sons, Francis, the father of the parliamentarian, married twice, first,
Margaret, daughter of George Rossell of Radcliffe-on-Trent2, second, Elizabeth, widow
successively, of Nicholas Strelley of Strelley and Richard, second Lord Biron, by each of
whom she had had a son.3 He acted as agent to George, Earl of Rutland, and his accounts
survive 'of summes of money layd out, payd and disbursed by him to and from the use of the
Right Honorable George, Earle of Rutlande, since this account made at the audit the xxjth of
September, 1637';4 he also acted in a similar capacity when Belvoir Castle was surrendered to
the commonwealth forces, 1644.

He had seven children, five sons and two daughters, (three of the sons being by Margaret, his
first wife); they were Francis, John, Richard, Thomas, Rowland, Anne and Alice. His second
wife was buried at East Bridgford, November 27th, 1634 and he himself on January 20th,
1646, in the evening, for some reason.5 There survives no record of the baptism of any of his
children or grandchildren at East Bridgford, a fact probably due to his extreme puritanism
and dislike of the sacramental side of Christianity. By his will, dated August 17th, 1640, he
wishes to be buried near his wife at East Bridgford and gives £2 to the poor of that village
and of Colston Bassett, to be distributed at his burial; he gives his lands at Colston Bassett to
his son Francis and his heirs, his East Bridgford lands to his son Thomas, and charges his
estates with an annual payment of £20 to his youngest son Rowland. He likewise names his
daughter Anne and his daughter Alice Grococke and her child. The son John had died
previously and Richard was left out, as a ne'er-do-well.

Captain Rowland Hacker, who was an ardent cavalier, maintained a long defence of the
royalist fort erected at Trent Bridge against the parliamentary garrison of Nottingham,
attained the rank of colonel and lost his right hand in action.
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Thomas Hacker, serving in his brother Rowland's company, was killed in a skirmish near
Colston Bassett while commanding a troop of horse, and was buried at East Bridgford, May
12th, 1643.6
The baptism of Francis has not been found nor is the date and place of his birth
known.7 Firth, following Briscoe, calls him the third son, but this is impossible. His parents
were married at East Bridgford, December 23rd, 1617, and he himself was married July 5th,
1632.8 As he could not legally have married under the age of fourteen, he must have been
born sometime in 1618. This is confirmed by a statement of Mrs. Hutchinson9 that Francis
was his father's eldest son.

Francis inherited the family lands at Colston Bassett and Stathern in Leicestershire, and
brought his bride to live at Stathern Hall. Her name was Isabell Brunts, of East Bridgford,
one of the four daughters of Gabriel Brunts of the same village, who died July 18th, 1638 and
was buried there10 by Isabella his wife, daughter of Rowland Wand, Esq. of Mansfield
Woodhouse.

Presumably the five children of Francis and Isabell were born and baptized at Stathern but it
has been impossible to check this fact as the pages bearing the entries of baptisms for the
years 1571-1664 have been cut out of the register, why, when and by whom is unknown. The
cutting was skilful, clean and done at a distant date.

Hacker was constable of the village in 1635, as appears from an entry in the constables'
accounts for the village:11

'Mr. Hacker chosen Constabell of Statherne in the countie of Lessester in the year 1635 and
in the 5th day of April.' One of his duties apparently was to see that the ale brewed in the
village was up to assize standards and to report on the matter to the justice of the peace. He
also had to collect the ship-money, the tax which, imposed on ports and coast towns in 1634,
was extended to the inland counties in 1635 and caused so much discontent. There is the
entry:—'Ittem payd to him (Mr. Elston) which was owing in tax for the ships.'

The house in which he lived was to the east of the church, half-way up a fairly steep slope,
now known as Mill Hill, and enjoyed a splendid view over the whole of the fertile Vale of
Belvoir. The Belvoir woods, much more extensive than now, began two hundred yards or so
from the walls enclosing the grounds. The house was destroyed soon after Hacker's
execution, but, incorporated in the boundary of one of the present fields on the site, there still
remains the buttress of one of the outside walls, with part of the mortar in the interstices of
the stones, protected by the hawthorn hedge which continues the boundary of the field;
running from the buttress as a boundary is about fifteen yards of a stone wall, whose stones
are remarkably even and smooth, save on the top where the wall has collapsed and been
rebuilt, a wall which is probably part of that surrounding the grounds of the old hall. At right
angles to this is another stone wall forming, with a hedge, the boundary of a field, but this is a
rough structure and probably no part of the hall, although stone from it was used in the wall's
construction. The field which is the site of the hall still has a number of undulations and
mounds covering the foundations of the hall; there can also be discerned the outlines of a
terrace. The drive to the hall survives in the form of a cart-road which debouches on to the
road half-way up the Mill Hill. The earth in one part of the field has recently been disturbed
for the erection of a blockhouse and, in the debris, were numerous fragments of rough
pottery, made from local clay and discoloured by the iron-ore in it. An aerial photograph of
the site would probably recover the complete ground-plan of the building and gardens.
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1 The date of John Hacker's death is incorrectly recorded, for the burial register states that he
was buried "ye 29 Marche 1616." His wife Margaret was the daughter of Thomas Goode, of
Bassingbourne, Cambridgeshire. They had 3 daughters, and not 2, as here stated.
2 The marriage was solemnized at East Bridgford, December 23rd, 1617.
3 Hutchinson Memoirs, ed Firth, p. 285 n.
4 H.M.C., Rutland IV., p. 528.
5 East Bridgford Register of Burials.
1634 Nov. 27 Elizabeth. Uxor Francisci Hacker, erat sepulta.
1646 Jan. 20 Frauciscus Hacker, vesperi.
6 East Bridgford Register of Burials.
12 May 1643. Thomas Hacker, occisus in Colston Bassett.
7 D.N.B. art. Hacker, Francis. Briscoe, 'Old Nottinghamshire ' art. Hacker Family, Lawson
Lowe.
8 East Bridgford Register of Marriages. Nottm. Parish Registers—Marriages. St. Peter's
Church, 1572-1872, ed. Phillimore and Ward.
9 Hutchinson Memoirs, ed. Firth, p. 255.
10 East Bridgford Register of Burials.
11 Constable's Accounts (in the Parish Church). 'The Accounts of the Constables of the
Village of Stathern, Leics.' E. L. Guilford, 'Arch. Journ.' 1912.

From the outbreak of the civil war, Francis, unlike his brothers Rowland and Thomas, was a
vehement supporter of the parliamentary cause, while William Norwich, appointed vicar of
Stathern in 1641,1 was unhesitatingly on the side of Charles I. Norwich had held the living
only four years when he was fined £48 for adhering to the king's cause and refusing to give
up the use of the prayer book in church. Hacker, as constable, collected the fine. In 1648,
Norwich was deprived of his living, possibly at Hacker's instigation, and driven from his
parish. For thirteen years he was left to keep himself and his wife as best he could.
Meanwhile, two puritan ministers, Frecalton and Shephardson, were, in turn, put in
possession of the living, men more in line with Hacker's own religious bent. The baptismal,
marriage, and burial records were not kept with any degree of regularity during this period.
In the year 1646 Stathern was, for the last time, swept by plague and the burial records tell of
seventeen deaths2 from that cause, marked with a cross in the register, from February to July.
In a Latin note Norwich regards it as little short of a miracle that of those who showed the
plague-marks, as many as half recovered. Among those who died of the plague were Barbara
and Isabel Hacker, the squire's daughters, who were buried in Stathern churchyard, the 29th
and 30th of April, 1646.

In his religious views Hacker was a stern presbyterian and, while strongly opposed to the
anglican church, he was equally hostile to other puritans who did not accept his views. Before
his death he declared 'that the greatest trouble he had upon his spirit was that he had formerly
borne too great a prejudice in his heart towards the good people of God who differed from
him in judgment.' Probably his treatment of the quakers who, in his day, under the leadership
of George Fox, had stood sturdily for freedom of conscience, was the chief thing upon his
mind. In his position of justice of the peace for the county, Hacker had had Fox brought
before him for holding a quaker meeting near Leicester, and had threatened to imprison him
if he came that way again. But, of course, Fox was not stopped by such a threat. Strangely
enough, when he did come into Leicestershire in the following year Hacker's wife, Isabell,
and his brother-in-law, Marshall, the husband of his sister Anne, were present at one of the
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meetings which Fox held in the district. Both of them were convinced and threw in their lot
with the quakers. Fox records in 1655:3 'I went into Leicestershire where Colonell Hacker
said he would imprison me againe. I came to Whetstone where his troopers had taken me
before, and Colonell Hacker's wife and Marshall came to the meeting and was convinct (who
remains a Freinde to this day).' When brought before the magistrates in 1663, Fox refers to
the same events as evidence of his loyalty: ' I was carried up out of my ain countrie by
Colonell Hacker (before Oliver Cromwell) as a plotter to bring in King Charles in 1654, and I
had nothing but love and goodwill to the King . . . '

On the 10th July, 1643 Hacker was appointed one of the militia commanders for
Leicestershire, the scene of most of his exploits during the civil war. On the 27th November,
1643 he and several others of the Leicester company were surprised and taken prisoners at
Melton Mowbray,4 by Gervase Lucas, royalist governor of Belvoir Castle. A month later,
December 28th, 1643, parliament ordered his exchange for Colonel Sands5: 'Ordered, that it
be especially recommended to my Lord General, from this House, to exchange Mr.
Hazlerigg, Captain Hacker and Mr. Arthur Stavely, for Sir Wingfield Bodenham, Lieutenant-
Colonel Sands.' The captured were, all three, members of the Leicester committee.
At the capture of Leicester by the king in May, 1645 Hacker, who distinguished himself in
the defence, was again taken prisoner.' The royalists,'records Hollings,6 'in pushing forward
were furiously attacked by the horse stationed at the extremities of the inner breastwork under
Captain Hacker and were again borne back over the breach with the loss of several of their
number.' After the capitulation of the town Hacker, early in the morning with a few others,
made his escape over the river Soar at Pike Head7 but after being closely pursued he was
captured near Braunstone and subjected to the same confinement as the rest. Hacker was a
member of the parliamentary committee during the siege.8 In spite of his bravery he was
attacked for his conduct in a pamphlet by a certain James Innes9; this provoked a warm
defence in a second pamphlet published by the Leicester committee. His services in the
parliamentary cause are there detailed at length; particular praise is lavished on his behaviour
at the capture of Bagworth House and his defeat of the royalists at Belvoir, where he was in
command of the Leicestershire, Nottinghamshire and Derby horse. Hacker, too, they say 'of
all the prizes that ever he took, reserved nothing for himselfe, but gave all frankly to the State
and his Souldiers'; also 'having layne long prisoner at Belvoir, was offered his pardon and the
command of a regiment of horse to change his side and refused it with scorne; ' . . . .
.choosing rather to suffer imprisonment and beggery than to take up arms against the
Parliament' . . . ' We know no cause of this invictive spleen against him, but that he is a
valiant souldier and one of the Committee.' Hacker could inspire both dislike and trust in his
intimates.

At the defeat of the royalists at Willoughby Field10 in Nottinghamshire, July 5th,
164811 Hacker commanded the left wing of the parliamentary forces and was slightly
wounded.

It was to his keeping that the king was committed during the trial at Westminster and, to his
great credit it is recorded that he treated Charles very respectfully; it was also Hacker who
was put in command of the soldiers guarding the scaffold on the day of the king's
execution.12 At about ten o'clock on the morning of the execution Hacker came to fetch
Charles to Whitehall. Attended by his servant, Herbert, and by Juxon, Bishop of London,
they walked through St. James's Park. A guard of halberdiers surrounded the king and
companies of foot were drawn up on each side of his way. "The drums beat and the noise was
so great as one could hardly hear what another spoke," said a contemporary. It was a cold
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frosty morning and Charles walked, as he was used to, very fast and, calling to the guard ' in
a pleasant manner,' told them to march apace. When he reached Whitehall he was kept
waiting two or three hours, perhaps, suggests Firth, to give parliament time to pass an act
forbidding the proclamation of a new king. There are two traditions of Charles's last words to
Hacker, as the colonel was holding the axe in his hand, before passing it to the executioner;
the local one is, ' Hacker, you will take care of my body,' unvouched for by any
contemporary; the other, 'Take care that they do not put me to pain, and, sir, this, an' it please
you.'13

Hacker returned to the hall after the execution, bringing with him the warrant upon which he
had acted.

This warrant is now in the British Museum but was kept at the hall during all the years of the
Commonwealth. It was addressed to 'Colonell Phayre, and to every of them,' and was signed
by nearly sixty of the leading men of the parliamentary party, including Oliver Cromwell and
Colonel Hutchinson.

It seems that Cromwell had ordered Colonel Huncks to write out a further order required by
the executioner before he would do his work. Huncks was afraid. So Cromwell wrote the
order with his own hand and then passed the pen to Hacker. Hacker, after a moment's
hesitation, stooped and signed it. This was the last signature needed to ensure the king's
execution, but it was also to entail the death of the signer.

1 List of vicars in Stathern parish church.
2 Stathern register of burials.
3 Fox's Diary, vol. i, pp. 194 and 424 n.
4 The Siege of Leicester in 1645—J. H. Rollings, p. 11.
5 Commons' Journals ii, 25 Dec.
6 Rollings' op cit., p 20.
7 Ibid, p 24
8 Ibid, p. 27.
9 An Examination of a Narration of the Siege of the Towne of Leicester, by James limes
(copy in Leicester Public Library).
An Examination Examined, etc., (copy in Leicester Public Library).
10 Hutchinson Memoirs, pp. 439-40. H.M.C. Portland, vol. 1, p. 475.
11 Wood, Nottinghamshire in the Civil War, p. 180.
12 Firth, Oliver Cromwell, pp. 226-7.
13 The Church of S. Guthlac. Stathern, p. 31. Rev. E. G. Pierson.

Hacker commanded a regiment of horse under Cromwell in the campaign against the
dissident Scots. We have an account of these activities in Ludlow's Memoirs.1 There are also
a number of letters from Cromwell on this northern campaign in which Hacker is mentioned:
'Dunbar.'2 We have been constrained ... to dismiss 4-5,000 prisoners; the remainder, which
are the like or greater number, I am fain to send by a convoy of four troops of Colonel
Hacker's to Berwick, and so on to Newcastle, southwards.' The famous letter of rebuke from
Cromwell to Hacker, who had remonstrated with him about a commission given to one
Captain Empson, whom Hacker thought "a better preacher than a fighter or a soldier," was
dated Edinburgh, 25th December, 1650.3 'Truly,' wrote Cromwell, 'I think, that he that prays
and preaches best will fight best. I know nothing that will give like courage and confidence as
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the knowledge of God in Christ will: and I bless God to see any in this army able and willing
to impart the knowledge they have for the good of others and I expect it to be encouraged by
all chief officers in the army, especially, and I hope you will do so.'

While Cromwell lived Hacker continued a staunch supporter of the Protectorate; he arrested
Lord Grey in February, 1655 and was employed in the following year to suppress cavalier
intrigues in Leicestershire and Nottinghamshire. An abortive rising in Nottingham on
Thursday, March 8th, 1655, was nipped in the bud; three troops of Hacker's horse descended
on the county promptly and within a few days traced all the conspirators. A cartload of arms
was found in a barn at Farnsfield and the details of the plot ferreted out of the
prisoners.4 Meanwhile Hacker's men patrolled the county, disarming malignants and
searching for any suspects to give security for good behaviour. A party of horse was also sent
to search Newstead Abbey, but no arms were found there.

In Richard Cromwell's parliament Hacker was a member for Leicester but a silent one. 'All
that have known me,' he said at his execution, 'in my best estate have not known me to have
been a man of oratory and God hath not given me gift of utterance.'

In the troubled period preceding the Restoration he generally followed the leadership of his
neighbour, Sir Arthur Haslerigg, whose 'creature' Mrs. Hutchinson (who disliked Hacker),
termed him.5 By Haslerigg's persuasion he, first of all the colonels of the army, accepted a
new commission from the hands of the speaker of the restored long parliament and was the
first to recognize the supremacy of the civil power over the army. ' The ice being thus
broken,'6 says Ludlow, 'the rest of the officers began to consider better of the matter, and
divers of them growing more moderate, came also, and took their commissions ' (June 8th).
Hacker opposed the mutinous petitions of Lambert's partisans in September, 1659, and when
they expelled the parliament from Westminster he entered into communication with
Hutchinson7 and Haslerigg for armed opposition. After the triumph of the rump he was again
confirmed in the commission of his regiment and seems to have retained his command until
the Restoration.8

He was then taken into custody, having had assurances from Monk that he would be fully
indemnified. ' But the next day,' Ludlow tells us,9 when he came to London he made a visit to
Monk, and was received with all the appearance of friendship and affection. But the next day
after he had thus been caressed, he was seized, examined and sent to the Tower.' (5th July).
The house of commons did not at first except him from the act of indemnity, but during
debates on it in the house of lords the fact emerged that the warrant for the execution of the
king had been in Hacker's possession, and this fact proved fatal.

When, very shortly afterwards, he was placed on his trial, and charged with the murder of the
king he did not attempt to deny the part which he had played, but answered,' Truly, I have
been no counsellor, nor adviser, nor abetter of the act charged against me; but in obedience to
the command over me, I did the act. My desire hath ever been for the welfare of my country,
and that the civil power might be upheld.' He was told to produce the warrant, which the lords
desired to use as evidence against the regicides. His wife, who was in faithful attendance on
him through the trial, was sent to fetch the warrant which she pathetically thought might
secure her husband's acquittal; but, on the contrary, his judges held that this order showed
that he had not acted as he did ignorantly or unwillingly, and refused to listen to his wife's
plea' that he was a soldier and under command, and had done what he did by the commission
that she held in her hands.' The document was regarded solely as incriminating all the
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signatories and did not save the colonel from the scaffold. 'Colonel Hacker,' says
Ludlow,10 "excepted not against any of the jury, seeing them all to be of the same stamp.' He
made no serious effort to defend himself11: ' I have no more to say for myself but that I was a
soldier and under command, and what I did was by the command you have read.' He was
sentenced to death and his execution fixed for October 19th. At nine o'clock on that morning,
he and a fellow-officer were drawn on a sled to the place of execution at Tyburn.
By order of the king, probably influenced by the earnest beseechings of the indubitably loyal
brother Rowland, Hacker's body was given to his son Francis, and carried for burial to the
Church of S. Nicholas Cole Abbey, in London, the advowson of which belonged to the
Hacker family. There is, however, no entry of the interment in the registers of that
church,12 and local tradition at Stathern suggests that the body may have been taken there
without attracting attention, for final burial.

Hacker's estate was forfeited to the crown by his sentence as a traitor13; it is described in a
contemporary pamphlet as 'Houses, Lands, etc., at Colston Bassett and Bridgford ad Montem,
now part of the possession of his Royal Highness James Duke of York, late did belong to
Francis Hacker, 1662 ' (383 acres, valued at £213 9s. 4d.). As this description shows, the
estates passed into the hands of Charles II's brother. The hall at Stathern was pulled to the
ground, as mentioned previously, but the royalist brother Rowland was allowed to buy back,
almost, we might say, ransom, part of the estate, including the site of the hall, at an exorbitant
price.

After Francis's death, his wife Isabell, continued to live at Withcote Hall, a property of the
Hacker's in Rutland, and worshipped with the Somerby community of the friends.
Persecution of the quakers was renewed under Charles II as their religious scruples would not
permit them to swear to the oath of allegiance, and, on December 14th, 1664, the unfortunate
Isabell was sentenced with a group of seven men and thirteen women to be transported for
seven years to Jamaica,14 a virtual death-sentence, considering the climate and the conditions
both in Jamaica and on the voyage. It is said that they lay packed on board ship in the Thames
estuary before the order came for their release; and soon afterwards death finally set Isabell
free. Her burial is recorded in the friends' register as having taken place at Stathern; probably
she was actually buried in the nearby quaker burial-ground at Long Clawson, four miles
away. Hers is the true tragedy of the whole story: cruelly robbed of her husband, of whose
death she was the unwitting cause, deprived by the plague of her two small daughters and
finally, in the evening of her years, martyred for the faith her husband detested. Du Boulay
Hill states15 'Colonel Francis Hacker left no sons to survive him.' This is inaccurate, since his
son Francis received his father's body after the execution. He had been an officer in his
father's regiment during the civil war but what his ultimate fate was is unknown.16 It has been
suggested that he emigrated to the American colonies, where members of the Hacker family
may still be living. Of his four daughters the eldest, Barbara, was buried in infancy at East
Bridgford in 1635, a second Barbara and Isabel died of the plague at Stathern in April, 1646,
and only Anne survived her parents. She is mentioned under the will of Samuel Brunts, 1711,
a distant relative and the benefactor of the present Mansfield school of that name, by whom
she was bequeathed an annuity of £40. Whether she married and left descendants is not
known.

1 Ludlow's Memoirs, T, p. 316, June, 1652.
2 Life and Letters of Cromwell, Thomas Carlyle, ed. S. C. Lomas, No. CLXII.
3 Op. cit., No. CLXII.
4 Wood, op. cit., pp. 168-9.
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5 Hutchinson Memoirs, p. 308; Clar. State Papers iii, p. 53.
6 Ludlow's Memoirs, p. 90. Commons' Journs., vii, p. 876.
7 Hutchinson Memoirs, p. 401.
8 Commons' Journs., vii, p. 824.
9 Ludlow's Memoirs, ii, p. 321.
10 Ludlow's Memoirs, ii, p. 321.
11 Trials of the Regicides, etc., 1661 (Contemporary Broadsheet).
12 The Story of the Church of St. Guthlac, Stathern. Pierson.
13 Du Boulay Hill, East Bridgford, p. 45.
14 Besse, Hist, of the Sufferings of the People call Quakers, vol. i, p. 403
15 Op. cit., p. 72.
16 Briscoe, Old Nottinghamshire, p. 134.


