
PLYWOOD BACKING PIECE BEING
INSTALLED TO SUPPORT DAMAGED
CEILING BOARD

PLYWOOD PANEL TO MISSING SECTION ­
SOUTH PLANE

8.8 MATERIAL IDENTIFICATION

All new material introduced during this work was identified by the following stamp 'AAD 2002'.
Sections were stamped either hidden or out of generai view.

8.9 REPATRIATION OF REDUNDANT BUILDING FABRIC

An amount of building fabric was collected from the roof repair work. The materials collected
included the following:

• Fragments of tarpaper either retrieved from the ice and/or removed from the roof
structure to make way for the installation of new material.

• Sections of fracture timber member, mostly collar ties and trims.
• Bolts removed from repaired connections where new bolts were installed
• Nails removed from ceiling boards etc. New nails were used to reinstate all existing

boards.

The decision was made to RTA this material on the following grounds:

• The material was assessed as being unsuitable for use In the repair program
• All material was documented before removal



• All the material collected is now redundant to the building by the installation of new
replacement material.

• The material collected contains nominal interpretative value.
• The growing stockpile of this material (from earlier expeditions) presents a ionger term

management issue, including documentation records, ioss of identification tags from
stored material and no suitable storage place.

Refer also Material Conservator's Report for detail.



9. SNOW AND MELT WATER INGRESS

9.1 INVESTIGATION

The roof and internal ceiling c1addings were visually inspected to determine the possible sources
of snow / ice ingress. Access to smoke/gas equipment as suggested in the Works Plan, to assist
in the investigation was not available and on inspection unlikely to be of any assistance in
accurately pinpointing sources. Refer below.

9.1.1 WORKSHOP

From the investigation of soft snow / ice accumulation on the surface of the older mass of ice
recorded in the Workshop it is clear that the over cladding of the roof undertaken in 1998 has
been substantially successful. The only sources of ingress can be directly attributed to the
following:

• Rear wall/ roof junction (Refer 11.3)
• Dormer Vent (Refer 11.2)

9.1.2 LIVING QUARTERS

A detailed inspection of the main roof cladding to the Living Quarters revealed the following:
• The roof cladding clearly never sealed the building from snow and ice as evidenced from

the efforts made internally and externally to block up any leakages.
• The 2x layers of tarpaper referred to in the Works Plan (suggesting some sealing

capability) was observed through numerous cracks in the cladding to be either fractured
or completely missing.

• The t&g junctions between practically all boards could be deemed as possible sources of
ingress

• Junctions between a number of the boards had weathered to a degree where there was a
clear visible passage to the roof space behind.

• The accumulation of soft snow / ice observed in the interior of the Hut was substantially
associated with the ridges and the 'exposed' rafters i.e. a junction in the ceiling t&g
boards. This would suggest that the ceiling lining is in itself assisting in the sealing of the
roof and that snow drift occurs within the roof space and only manifests itself to the
interior at the junctions of the ceiling lining along the rafters and hip beams. This being
the case, the use of smoke or similar methods would not be very definitive in determining
the actual path of ingress.

• A section of 'new over-cladding' in the vicinity of the kitchen flue penetration did not
adequately cover the fire damaged section of the roof.

9.2 REPAIRS TO ROOF CLADDING

9.2.1 WORKSHOP

No additional work was identified as being necessary on the Workshop roof at this time.

9.2.2 LIVING QUARTERS

Over-battening work was reluctantly undertaken to seal the larger of the gaps evident in the roof
plane and those that could be reasonably be assumed to be associated with accumulations inside
the building. Each new batten was fixed over a strip of bituminous foam using stainless steel
screws. All new battens were marked in the standard manner and recorded.



Further over-battening of the roof is cleariy not going to substantially reduce the ingress of snow
unless practically each joint is covered. The visual impact of this work and its damage to existing
fabric (especially roof battens and remnant material under them) directs consideration again be
given to the over-cladding of the whole of the roof plane.

The option of replacing whole areas (to a max. of 1.2m2 to anyone roof plane) was not adopted
on the grounds that:

• No single section of the roof was any worse than the rest
• The action would not prove very successful given the ability of the snow to travel through

the roof space
• The max. area nominated to each face appeared to arbitrary
• The destruction of original fabric (including battens) would be significant
• The visual impact would be substantial

It was also considered an undesirable action given that the CMP recognises that the over
cladding of the roof is likely to be necessary in the medium term.

The 'new over-cladding' to the roof around the kitchen flue was removed and new boards
installed and coverage increased to ensure an adequate seal.

""""SHEET ON BUNK IN S-E CORNER
J ~

SHEET ON TOP OF MAWSONS' ROOM

Black plastic sheeting was installed in both the Workshop and the Living Quarters where snow
ingress was most likely to occur to be able to more accurately determine the source, measure the
volumes being ex erieneed and to rotect vuinerable artefacts inside the_hut.

9.3 SEALING RIDGE CAPPING

Ridge capping to the Living Quarters was removed and a strip of bituminous impregnated foam
was carefully secured along the line of the edge of the capping to ensure none was exposed after
refixing the cap. The cap was resecured with the same stainless steel screws.

In most instances the foam did press tight into the gaps in the roof boards but it is noted that in
some instances the gaps were sufficiently wide and long enough that the foam will only be
partially successfully in preventing any further ingress. Refer also above for general comments on
the roof repairs.



DETAIL OF FOAM PRESSING INTO GAPS

9.4 SKYLIGHT FLASHING

Observations made during the 2000-01 Expedition identified melt water dripping from the
skylights to the Living Hut and resulting stalagmites forming below these points inside the Hut.
The Works Plan adopted the recommendation from this expedition to install flashings to apex side
of all of the skylights.

A sheet of 300 X 3mm lead sheet was installed to the apex side of all four skylights. The lead was
formed around the comers of the skylight to run water away front the side junction of the skylight.
The lead flashing was secured with stainless steel screws and over battens as shown below.

All side and edge battens were removed to facilitate the installation and to allow sealing of the
junction with silicone. Battens (and any associated fabric) was then refixed to its original location.

All new material was stamped as per the collar tie work.



9.5 SKYLIGHT GLAZING

The puttying of the glazing to the skylights of the Living Quarters had commenced during the
2000-01 Expedition but not completed.

Weather conditions and time prevailed to be able to complete this task on all windows.

PUTTYING TO EAST SKYLIGHT

10. ICE REMOVAL

10.1 WORKSHOP

Refer Section 8.1 ICE REMOVAL for the details of Stage 1 removal of ice from the Workshop to
allow roof repairs to be undertaken.

Stage 2 was undertaken to remove the broken collars ties remaining in the ice and to locate
original 'u' bolts and straps. Additional excavation was also undertaken to excavate a new home
for 'Dog' in the southeast corner of the Workshop. Refer Material Conservator's Report.



Snow/ice was retained to a minimum of approx 600 above the FFL of the Hut. Additionally ice has
aiso been retained against the northern wall returning half way down the east and west walls.
This ice was not removed to retain an 'ice bank' against the warmer north wall (there being iced in
verandah to this fac;:ade of the Workshop) and to minimise exposure to any artefacts left on the
shelves in this area. The ice retained steps down with 600 min at the top and approx. 1200-1500
at the current floor level.

The excavation for the 'dog' was taken down the ice level retained by Leddingham and approx
300-400 mm retained around all edges and top.

The remaining ice against the walls within the Workshop is likely to contain remnants of shelving
and other artefacts identifiable in photographs taken after the 1978 excavation. Sections of the
shelving exposed during the most recent excavation indicates that substantial damage has
occurred to them collapsing under the weight of snow and ice. Any proposal to remove further ice
from this area will need to consider the identification, restoration and refixing methods required for
these shelves.

A number of artefacts were also encountered during excavation Most of these items were located
on the fioor indicating possible displacement from shelves as they collapsed. It is noted that most
artefacts from the 1978 excavation were collected and stored under the workbench along the
west wall. These boxes remain in place and intact but no attempt was made to open and or
remove during this expedition.

Refer Material Conservator's Report for detail on the decision to RTA fragments of the building
fabric retrieved from this stage of ice removal (principally sections of the former collar ties) that
could not be reinstated and of no future use on site.

10.2 LIVING QUARTERS

Removal of snow / ice from the Living Quarters was determined as a low priority and only
commenced upon completion of all other tasks required under the Works Plan.

Sections of ice removed were considered on the following grounds:
• Areas that could be determined as not directly assisting in the overall holding down of the

structure.
• Accumulations of ice most likely to cause either structural damage and / or damage to

internal elements of the building and artefacts eg those suspended on bunk rails, shelves
etc.

• Areas where artefacts were most unlikely to be encountered either on shelving etc or
fioating in the ice.

• Older Accumulations of ice where there was no evidence of continued build up of soft
snow / ice.

• Areas that might reveal important elements of the interior of the building for interpretation.

The following sections of snow / ice were approved for removal:

1. Above Kitchen Area. Approx 2 cubic meters of ice was been removed from on top of this area
to provide access to a section of the ceiling adjacent to stove flue that has been dislodged.
Excavation was taken to approx 600mm below the collars ties. It was noted on removal of this ice
that sections of the ceiling boards have been dislodged. It is recommended that these boards be
refixed to assist in the sealing of the roof.



REMOVAL IN PROGRESS WITH FINISHED
LEVEL AT THE BOTTOM OF IMAGE

DISLODGED CEILING BOARDS

2. Upper Bunk (Correll's/McLean's) on the west wall.
Approx. 1 cubic meter of ice was removed that was entirely suspended from the centre of the
upper bunk.

BEFORE AFTER - NOTE LAYER OF ARTEFACT RICH
LEFT REMAINING ON HURLEY'S BUNK

3. Upper Bunks in the south west corner. Approx. 1.5 cubic meters was removed for the same
reasons as above. Removal of ice from this area also allowed access to inspect the southern wail
I roof junction for possible leaks. Refer Section 11.5.



,i.
BEFORE AFTER

4. South East Corner
Approx. 4 cubic meters was removed.
This ice mass was suspended between the bunks in the comer and the top of Mawson's room
and had already caused visible damage to this area. Access to the top southeast comer also
assisted in the determination of snow ingress into this part of the room.

This section revealed 'Hyde Park Corner" and the bunks of Mertz and Nlnnis.

A layer of ice was retained on the top bunk as it was likely this area contained artefacts. It is also
not known if further snow I ice will accumulate in this area and recover an artefacts retrieved.
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AFTER - NOTE ICE RETAINED ON TOP
BUNK

5. Top of Mawson's Room
The accumulation of soft snow/ice was removed.

Additionally, small sections of solid ice remaining (after collar tie repair work in 1998) were
removed to a level created in the first stage removal. No further excavation work was undertaken
due to the presence of artefacts in the ice.



6. Interior of Mawson's Room

ACCUMULATION BEFORE REMOVAL AFTER

All excavation will be taken down to the level of the existing ice floor in the centre of the Hut
(approx 700mm). It is noted that the floorboards to the southeast and southwest corner are partly
exposed.

All sections of ice were removed taking care not to either damage and lor bury artefacts with ice
fragments and shavings. Temporary platforms of timber and plastic sheeting were used to protect
vulnerable areas.

When completed, plastic sheeting was placed in areas to protect exposed artefacts from any
further snow I ice ingress.

'AI-
PLATFORM FOR PROTECTiVE SHEET TO
BE LAID OVER READY FOR ICE
EXCAVATION

~-
PLASTIC SHEET LEFT OVER BUNKS TO
PROTECT COLLECTION OF ARTEFACTS
UNDER



11. ADDITIONAL WORKS

11.1 LIVING QUARTER'S SKYLIGHT COVER

The cover to the west skylight to the Living Quarters had blown off during a strong wind even!.
Remnants of the cover were found at Penguin Knob. There was evidence of the impact of the
cover on the southwest ridge of the Workshop. All fragments were within a small area suggesting
the cover remained airborne for the approx. 200m before impacting.

Evidence clearly indicated that the screws used were not sufficiently long enough to bind into the
fixing frame. It is noted that this cover included the original cover boards making it thicker than the
remaining cover. The other covers were inspected and are securely fixed.

A new cover was fabricated and installed to match the other.

Remnants of the 'original' cover were collected and returned to Australia with other materials.
Refer Section 8.9

."'7.::-..:.:=....
NEW COVER BEING FABRICATED

11.2 WORKSHOP DORMER VENT COVER

The dormer vent was identified as one source of snow I ice ingress to the workshop. Refer
Section 4.2.1

A cover was fabricated using 25mm t&g Baltic pine boards and fixed to the outside face of the
vent and sealed with silicone. The cover was fixed to the outside on the grounds that sections of
the vent, including the blades, were becoming fragile and the fixing not secure. The cover would
protect this fabric.



COVER TO DORMER VENT IN PLACE

11.3 WORKSHOP NORTH WALL SEALING

Evidence of snow I ice deposits in the Workshop suggested the primary source was along the
northern wall I roof junction. Refer Section 4.2.1. Light and air movement were clearly apparent
through openings along this connection.

A cover batten was fixed over the join for the full length of the north wall. The batten was fixed
over a strip of bituminous impregnated foam and secured using stainless steel screws.

GAP IN JUNCTION

\

,
DETAIL OF COVER BATTEN AND FOAM
STRIP BEFORE FIXING



11.4 MAWSON'S ROOM

Snow I ice ingress into the top south-east corner of Mawson's Room has been previously
recorded and removed. Following the removal of ice from the Living Quarters (Refer Section
10.2) there was clear evidence of snow I ice entering along the southern roof I wall junction.
The source in this location is believed to be the same.

Bituminous impregnated foam blocks were installed into the far top corner between the sidewall
and ceiling joist from inside the room. This plug was installed and can be removed with no
damage to the existing fabric.

FOAM SEAL BEING INSTALLED EXISTING BLOCK REPLACED

11.5 LIVING HUT - SOUTHERN WALLL SEALING

As per 11.4, it is understood that snowl ice is entering through the wall I roof junction via the
southern. A significant amount was recorded in the southwest corner.

Bituminous impregnated foam blocks were installed into the obvious points of entry from the
verandah side. These plugs were installed and can be removed with no damage to the existing
fabric.



SEALING FOAM IN PLACE ON SOUTH WEST
CORNER

11.6 SEALING SKYLIGHT, SOUTH ROOF OF LIVING QUARTERS

A gap was identified in the south skylight to the Living Quarters as the primary source of snow I
ice ingress to the top of Mawson's Room. The cover and glazing panel removed and the gap
sealed with silicone.

GAP IN SOUTH SKYLIGHT



12. SITE WORKS - MAIN VALLEY

12.1 TRANSIT HUT
The fixings to a number of bracing members in the Transit Hut had failed and had fallen and
remained inside the structure. It was noted that all these members had been previously secured
using stainless steel screws. It was apparent that the screws had failed/fractured at the joint
between members. It is probable that these fixings have fatigued due the wind induced vibration
observed to be occurring during this expedition. It is recommended that the fixings be inspected
on all future expeditions for fatigue.

All dislodged members were replaced in their original positions and refixed.

Elements of the building have eroded to a degree that the integrity of whole structure is becoming
marginal. No new members would improve this situation to any significant level and it was
determined not to install any.

All loose battens / wallboards were checked and secured as required with stainless steel screws.

Locations for all new fixings were recorded.

12.2 ABSOLUTE HUT

The Absolute hut remained substantially buried in snow / ice for the duration of the expedition.

The thickness of wall boards projecting out of the ice on the southern side of this building are now
becoming very thin. The ice embedded around these boards secures them sufficiently to stop
them from becoming detached from the structure.

Refer also the Material Conservationist's Report.

It was determined that no remedial work was necessary to be undertaken.

12.3 MAGNETOGRAPH HUT

The Magnetograph Hut remains substantially intact and structurally sound.

The over-cladding of the roof has been successful in maintaining the interior of the building free of
snow / ice. The 'Intergarin" finish to the new cladding is showing little sign of weathering as per
the Workshop roof.

Areas of the wall cladding (specifically areas on the south and western planes at the top plate
were now sufficiently corraded to a level where the tarpaper membrane in the wall is clearly
visible. It was noted that a section of the southern wall at this level was covered with a wallboard
at the time of the roof over-cladding.

In order to prevent further corrasion of the timber and ultimately the failure of the tar paper an
additional board was fixed to match the existing. A strip of bituminous foam was also installed at
the top of the wallboards.

The section to the west wall was over-clad with new boards down to the rock line where only
nominal corrasion has occurred.



SECTION OF OVERCLADDING TO WEST
WALL- NORTH END

12.4 MEMORIAL CROSS

NEW COVER BOARD TO UNDER SIDE OF
ROOF EAVE - NOTE LIGHT SECTION IS
EXISITNG SECTION

The Memorial cross was inspected and determined that no action was necessary.

Refer also the Material Conservator's Report.

12.5 SURVEY POSTS

A number of exposed timber posts from survey markers were inspected. Many more survey
markers were located but no timber elements exposed.

It was determined that no action was necessary.

12.6 BANZARE POLE

The BANZARE Pole was inspected and determined that no action was necessary.

12.7 GRANHOLM HUT AND MATERIAL STOCKPILE

No action was taken to remove either the Hut and I or the Stockpile on the following grounds:
• Safety issues in respect to the use of the Hut as an emergency shelter for the duration of

the restoration program on the Main Huts. The removal of the Hut should be readdressed
only on the completion of this work.

• The close amenity the Hut provides for workers and storage of tools and loose items for
the restoration program.

• The stockpile should remain where it is until the completion of the restoration program.
Consideration should be given to its removal only when completed.

Refer also Field Leader's Report.

12.8 POST BANZARE FABRIC

A collection of post BANZARE materials, including a number of oil drums, was retrieved and
returned to Australia.



13. SUMMARY OF RECOMMENDATIONS

The following is a summary of the recommendations arising from the investigation work outlined
in the Works Plan and observations made generally during the carrying out of the restoration
works:

o Urgent consideration is given to the over-cladding of the roof of the Living Quarters. This
over-cladding should be undertaken on all 4X planes of the roof.

o Detailing should be included in the over-cladding to incorporate a future system of 'tie­
down' if and when it is required.

o Consideration should be given to the need in the medium term to protecting the wall
cladding to the walls (most urgently to sections of the south wall) to preserve the original
fabric as well as maintaining the 'ice bank' to the verandahs.

o Section of ceiling above kitchen to be carefully removed and replaced I refixed.
o Skylight covers to Workshop to be removed and new covers fabricated to sub-frame and

new fixing rails to roof. The broken pane of glass in west skylight to be replaced at the
same time.

o Techniques for the removal of artefacts, especially fragile items such as glass and paper,
from crystalline ice and solid melt ice be agreed upon and training undertaken prior to
any future ice excavation.
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To be read in conjunction with Section 2.0

Table 2.1 Mawson's Huts Hlsto,lc SII. - Works Plan 2002

Task Task Delail CMPRef Othsr Refs PtlHequisite Resources/Materials Action.., T....

1.0 AAD Responsibilities

1.1 Approval of this Works Plan by the Director of MO after environmental 11.4,11.6 AAD
assessments and referral 10 the AHC and to Environment Australia

1.2 Consull with the Sleering Committee AAD/AH
C/MHF

1.3 Consult with stakeholders 11.6 AAD

1.4 Advise Antarctic Treaty Par1Y members of proposed management actions 12.4,12.16 AAD

2,0 Works Team Responsibilities and Decision Making

2.1 AU team members reqUired to be familiar with eMP AAD Team

2.' Team group discussion on eMP and Works Plan AAD Team

2.5 Team briefing from GML AAD Team

2.6 Works proposed by team outside scope of Works Plan require approval by 11.4 AAD/AH
Director AAD may require Seclion 30 referral to AHC C

3.0 R'$OUrC8S and Training

3.1 Training In ice removal techniques including use of equipment such as variable 12.17 Variable speed AC/B
speed angle grinder angle grinder

3.2 Training In t1e-down procedures 12.7 Appendlx B a/CA

3.3 Training in surveying equipment (EDM) + GPS 12.17 Consultant to AAD S/AC/Me
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Task Task Detail eMP Ref Other Ret. PrG-reql.lhdte Resources/Materlais ActionR., Taskl

3.4 Create a collections management database prior to expedition (and take 12.17 Appendix E, AAO, computers, FUAC/M
computer equipment). F software C

3.5 Monitoring equipment and training 11.9,12.6 Appendix G MCIB

3.6 Fire-fighting equipment (extinguishers and lire blankets} and training (CMP Fire 12.612.15 Team
Plan Section 12,15)

3.7 General $ite introductory training (CMP SecUon 11.13 eg site no-go zonas elc) 11.13 AAD Guide AAD FL

4.0 Main Hut Sub-Floor Strueturallnveltlgatlon

4.1 Refer also to Engineer's Report AppendiX B 12.7 Appendix B Hughes Trueman Team

4.2 Excavate around 4 main frame posts (2 in Uving Quarters and 2 in Workshop) 12.17 Appendix B 3.4,4.1 CNB/AC
to determine anchorage conditions of posts

4.3 Monitoring by Archeologist of all excavations 12.17 Appendix E 3.4,4.1 AC

4.4 Document and check connections between floor and foundation posts 12.17 Appendix B 4.1 CA

4.5 Reinstate foundatlon conditions Appendix B 4.1 B/AC/CA

4.6 Excavate lee in 'meat cellar' area to gain access to cellar investigate sub-floor 12.17 Appendix E 3.4,4.1 S/CAJMC

• structural and environmental conditions lAC

4.7 Monitor sub-floor temperature with 4 thermocouples 12.17 Appendix G 3.5 MC/8

5.0 Temporary Tie Down of Main Hut

5.1 Aefer also to Engin"r's Report Appendix B Appendix 8 Team

5.2 Assessment by Conservation Architect (With advice from team) that if pre- Appendix B 5.1 CAfTeam
requisite actions In 4.1-4.5 above show lee is a factor in anchorage then
temporary tie down Main Hut In manner specified by the Structural Engineer

5.3 Monitor vibration and uplift before (and after) tie downs installed using 1 linear Appendix G 5.1 MC/CA
displacement sensor fixed to Hut and bedrock and vibrations sensors fixed to
roof (1 Uving Quarters, 1 Workshop)

5.4 Install tie doWns to Living Quarters and Workshop as per Appendix B Appendix 8 3.2, 5.1, 5.2 Rock drilling etc SICA

5.5 Tie-downs separated from the roof fabric by timber spacers and loads directed AppendiX 8 3.2. 5.1, 5.2 Appendix B 8/CA
off the roof by posts introduced adjacent to the building

5.6 Monitor condition tie-downs regularly throughout the expedillon 3.2, 5.1, 5.2 CNS
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Task Task Detail CMP Re' Other Rels Pre-requisite Resources/Materials Action

R,' Tasks

6.0 Main HIn General Structtuallnv••tillation

6.1 Investigate the condition of Main Hut structure generally as recommended!" Appendix B eNe/Me
the Structural Engineer's report Appendix B

6.2 Establish the adequacy of the connections between floor and walls and walls AppendlxB 6.1 CAiS
and roof with, if necessary, minor Intervention In fabric

6.3 Assess the condition 01 fasteners and limber fabric generally Appendix B 6.1 CAibIMC

6.4 Use survey eqUipment to record information 10 enable a measured drawing Section 2.15 3.3,6.1 GAlS
record of Main Hut

65 Investigate claddings generally, including Its thickness on different roof planes Appendix 6.1- GAlMG
and the adequacy of fixings S,F

6.6 Undertake repair works to loose connections, cladding boards and battens Appendix B Robertson 58 BICA
using stainless steel fixings screws

6.7 As an emergency, if assessment is thai roof structure is under an Immediate Appendix a 6.1, 6.2, 6.3, Baltic pine & GAlS
threat of total structural failure, than repair using traditional mechanical repair 65 Oregon on site &

and fixing means;eg re-fixlng loose boards with screws andlor reinforcing the steel strapping
timber framing structure with bolts, adding new framing timber laid over the rool
or adding Internal braCIng

6.8 As an emergency measure over-eladdlng could only be considered for 1.2,6.1,6.2, FUCAIB
structural reasons (not snow Ingress reasons) If the roof was assessed as 6.3,6.5
being under an immediate threat of total structural fallure and could not be
repaired using the techniques outlined in 6.5 and decision-making process
outlined In Sections 2.10 and 2.3 were followed

7.0 Ice Remo'lll

7.1 Record in three dimensions (EDM) survey and drawings and make photo 12.17 Appendix A B/AC/GH
archival record of the eXisting Ice In the Workshop, llvlng Quarters and
Verandahs prior to any lee removal (photos and drawings)

7.2 Ice removal would be approached In a very cautious manner to avoid fabric 12.7 & 12.17 Appendix E 3.1,5.2,7.1 Variable speed AC/B
Impacts (structure and artefacts), Proceed only after processes used for ice angle grinder
removal can demonstrate a lack 01 fabric Impacts.

7.3 Remove Ice In Workshop to approximately 200mm above floor using electric APpendix E 3.1,7.1,72 Chain saw & V$A B/AC
chain saw and agreed techniques near structure/artefacts i

7.4 Remove lee In living Quarters to apprOXimately 200mm above floor using Appendix E 3.1,5.2,7.1 Chain saw & VSA BIAG ,,)
agreed techniques (do not use chain-saws In Uvlng Quarters)
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Task Tasle Detail CMP Re' OlherRen Pre-requisite Res(Jurces/Malllrials Action
R,' Task!

7.5 Essential: collections management database and Archaeologist and Materials 11.10,12.11, 3.4 AAD computers MCfAC
ConselVator undertake cataloguing and condition moniloring (including 12.16,12.17
emergency ccnselVatlon It necessary) as part of the ice removal

7.7 Instaillemporary timber board near Main Hut entrance Report 2000 SICA

7.• Install Umber 'baffles' to Main Hut entrance at completion of expedition B

8.0 Workshop RoofStnlclure

•• 1 ReIer 10 Appendix B for details contained in Structural Engineer's report and 11.6,12.16, Appendix B Sa also GML 1997, GAiB
drawings 12.17 ANARE 1998

1978

8.2 Photographic archival record of existing damage to rafter, collar ties, platform 11.6,12.1-6, GH
and platform sleel tie rods 12.17

•.3 Repair works done in a similar manner to thai in the Uvlng Quarters repaired in 11.6,12.16, GML t998 GAiB
1998, using new timber sections scarfed Into good limber. The approa.ch 12.17 Report
would be to retain the maximum amount of original fabric.

8.. First priorily Is to do work from inside Workshop. Carefully ease ceiling lining 11.6,12.16, Appendix B GAiB

~
boards oft 10 gain access to rafters to effect repairs. Insert new timber through 12.17
skylights. Second priority is work from outside through new and old roofs.

8.5 Restore/reconstruct the ends of between six and eight rarters where the collar 11,6,12.16, Appendix B GAiB
ties joined Ihe rafters that have also failed 12.17

8.6 Ae-fix rafters to purllns and rafters to top plates wilh stainless steel screwS 11.6,12.16, Appendix 8 Oregon 8 x 1.5m x GAiB
12.17 125x38mm

8.7 Restore/reconstruct the four collar lies that have faHed and flx to rafters 11.6,12.16, Appendix B GML 1997 Oregon 4 off6m x GAiB
12.17 125 x 38mm

••• RepaIr steel tie rodS that connected the collar ties to the apex boards, 11.8,12.16, Appendix B M121hreaded GAiB
preferably re-using original fabric 12.17 stainless steel rods

,2

8.9 Use steel plates to connect collar ties at crossing points If evidence suggests 11.6,12.16, Appendix B Stainless steel GAiB
use of this technique 12.17 connector Appendix

B

8.10 Restore (preferern::;e) or reconstruct damaged lining boards and other fabric 11.6,12.16, ANARE GAiB I
Including shelves Inside Workshop 12.17 1978

I
8.11 Use repair wor1<s as opportunity to Investigate connections between wall studs Appendix B CNMC

and top plat" and top plate and rafters
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Task Task Delail CMPRel Other R.fs Pr••requisite RO$OllrcesJMilterials Action
••f Tasb

9.0 Snow and Meltwller Ingreu

9.1 Record any recent Ingress and undertake Investigation of where snow and 12.6,12.17 CNB
meltwater gains ingress to the liVing Quarters using non Intervention
techniques, it possible (gas/smoke) or intervention (for example ceiling lining
board removal)

9.2 Undertake flashing repairs and finish the puttying of glaZing to the skylights 12.17 Report 2000 9.1 B

9.3 Make patch repairs 10 speclrlc and llmited areas of roofctadolng; eg continue 9.1 CNB
previous approach of timber strips over gaps In T&G Joints, If this Is where

IIngress is shown to be happening

9.' Instailltexible/compressible fabric under ridge caps to provide a weatherproof Report 2000 CNB
seal where the edges of the ridge capping meet the roof cladding

9.5 Protect artefacls in areas where Ingress may occur or relocate after recording AC

96 Manllor locations of any further ingress using black plastic, etc MC/AG

10,0 Site Worn - Establish GIS Framework

10.1 Create a survey framework to Ilnk collections management information to 11.10,12.11, 3.3,3.4 FUB/MG
existing and historic survey Information 12.16, 12~17

10.2 Link site surveys to 'real World' location If pot;sible via GPS or simUar 3.3 FUB

10.3 Check and incorporate existing survey Information: 1985/1986 Crispo survey. AAD maps & 3.3,3.4 GIS FUB
1998 Alan Gran! survey and satellite Imagery held by 1he AAD satellite database/computer

photos

10.4 First priority should be to record and fix the relationship between objects on the 3.3,3.4 SlAG
site

10.5 Second priority should be to locating objects on site to 'reat world' using 3.3,3.4 B/AG
techniques such as differential GPS

10.6 Survey and assessment of potential ASMA and ASPA boundaries 12.3 EA

11.0 Sit. Works - M.in V.lleV- Vi,u.1 Profecliofl Z",ne - Wo""s

11.1 Undertake assessment and stabilsiation conservation works to the Trans!! Hut 11.11,12.17 GML 1998 As for Main Hut CNBlMC
Fig 7.2

11.2 Undertake assessment and conservation works to the Magnetograph House 11.11,12.17 CAiS/MG
Fig 7.2
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Task r..sk Detail CMP Ref OlberRels Pre-requisite Resources/Materials Action
••f Taskl

11.3 Undertake assessment and stabitslallon conservation works to the Absolute 11.11,12.17 CAiS/Me
Magnetic Hut Fig 7.2

11.4 Inspect other AAE structures Including Memorial Cross, survey posts and 12.17,7.5 CAfS/Me
BANZARE pole

11.5 Undertake investIgations as part of creallng an Antarctic Specially Managed 11.3,12.3 EA
Area over the whole of Cape Denison and an Antarctic Specially Protected
Area over the AAE Main Valley and other Investigations 10 assist the
preparation of a Plan of Management of the site

11.6 Continue 10 record & remove post BANZAAE fabric from the AAE Main Valley n15 ACIB

11.7 Record and remove Granholm Hut and the material stockpile adjacent to lhe 12.16,12.17 FUGHfBI
Granholm Hut al end of this works program if another significant short-term AC
works program is not required.

11.8 Investigate relocation out of Ihe VPZ the Automatic Weather Station that is 12.17 FUEA
near the BANZARE Proclamation Po/e

11.9 Undertake works outside VPZ inCludIng the re-establishment of the materials 12.17 FUS
stockpUe to and the extension of the tent plalform at lhe Jubilee Base site

12.0 Movable Heritage/Collections Management

12.1 Refer also 10 Malerials Conservation Program AppendiX F Appendix F Team

12.2 Undertake materials conselVation program as part of the Collections 11.10,12.11 AppendiX F 3.4 MC
Management Policy for artefacts/movable hernags on site, in assooialion with
the Archaeologist

12,3 Deploy new and ongoing monitoring programs 12.6 Appendix G 3.5 Australian Museum MC

12.4 Undertake other building investigations In association with the ConservaUon 11.8 MCfCA
Architect

13.0 ArchaeologyProgram

13.1 The Archaeology Program will be undertaken by the Archaeologist whO will 11.10 Appendix E AC
implement the Collectlons Management Polley with the Materials Conservator.
See AppendIx E for details.

13.2 Highest priorIty Is to monitor and assist with lee excavations for structural 12.7 Appendix E 3.1,3.4 AC/MC

investigations and any required artetact removal during Ice removal generally
using agreed techniques to limit impacts

f
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Task Task Detail CMPR.f Other Refs Pre-requisite Reloun:es/Materials Action
R.f Tasks

13.3 Record (agreed AAD database), label and locate (Total Slatton survey) 11.10 Appendix E 3.1,3.4 ACIMe
artefacts within the Main Hut and across the site generally. Artefacts within the
Main Hut are highest priority.

13.4 Assess significance and advise on policy for Individual artefacts including 11.10,12.17 Appendix E AC/MC
conservation. protections, relocation on site, and, as a last resort, repatriation
to Australia (In association with the Materials Conservator

13.5 The Archaeologist will, with Ihe Materials Conservator, relocate lhe AAD Husky 11.10,12.17 Appendix E AC/MC
dog remains in one allhe Main Hut verandah areas

13.6 Archaeologist to assist with management of any tourists that visit the site. FUAC

13.7 After the expedition the Archaeologist will work attha AAD to enter artefact 11.10,12.17 Appendix E AAD GIS/database AC
records from previous expeditions, yelto be fully catalogued, and neW records
from this expedition in a database linked to a GIS system. Make the database
accessible and available interesled persons.

14.0 Monitoring/Research/Records

14.1 Continue existing monitoring programs to monitor Impacts 01 ice r&mova! on the 11.9,12.6, Appendix G Me
Internal environment 12.16,12.17

14.2 Undertake new monlloring programs on bUildIng movement and vibratIon, 11,9,12.6 Appendix G MCtB
corrosion and salt Impacls

14.3 Undertake monitoring identified In the CMP 11.9, 12.6 Appendix G MC/S

14.4 Undertake research identified in the CMP on AAE survey marks and AAE 12.9 Appendix G Me
animal caches

14,5 Archival photographic record during all works and In particular before removal GH
of fabric eg Granholm Hut

14.6 Date stamp new fabric introdu~d as part of conS&lVatlon works B

14.7 Review eariier photogrammetric measurement of Main Hut and continue If time eA
permits (refer to 1998 Field Leader's report) in association with EDM survey 01
Main Hut and artefacts to prOVide a new measured draWing 01 the Main Hut

14.8 Record condition 01 limber and lasteners (including bolls and nails) and record 11.8 Appendix B MC/CA
cladding condiUon and thickness

14.9 Make a lull posl-expedilion report that docurnents all works and Identifies FL
location of all records.
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APPENDIX B DRAWINGS

01 WORKSHOP CEILING - NORTH & WEST ELEVATIONS
02 WORKSHOP CEILING - SOUTH & EAST ELEVATIONS
03 WORKSHOP ROOF - COLLAR TIE REPAIR PLANS
04 WORKSHOP ROOF - COLLAR TIE REPAIR SECTIONS
05 WORKSHOP - ROOF FRAMING PLAN
06 WORKSHOP - DETAILS
07 WORKSHOP - DETAILS
08 WORKSHOP -INTERNAL WALL ELEVATIONS
09 MAIN HUT ROOF - NORTH ELEVATION
10 MAIN HUT ROOF - WEST ELEVATION
11 MAIN HUT ROOF - EAST ELEVATION
12 MAIN HUT ROOF SOUTH ELEVATION
13 MAIN HUT WALLS - EAST & WEST ELEVATIONS
14 TRANSIT HUT - FLOOR & FRAMING PLAN
15 TRANSIT HUT - SOUTH & WEST ELEVATIONS
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ARCHAEOLOGICAL PROGRAM AT MAWSON'S HUTS 2002 ­

REPORT TO THE AUSTRALIAN ANTARCTIC DIVISION

Dr Estelle Lazer

Work on the Main Hut was given first priority as it has been identified as the major
artefact in the field of artefacts that makes up the site associated with Mawson's 1911-14
expedition to Cape Denison.

Ice excavation

The techniques that were pioneered in the 1997-98 season were again successfully
employed. Most ofthe excavation was carried out with chainsaws, with fine work being
done with pinchbars, chisels, small trowels and brushes. Variable speed angle grinders
were not considered necessary to liberate the artefacts that were exposed in the 2002
season as the majority of artefacts were more easily exposed with the cautious use of
chisels, fine trowels and brushes.

Ice was removed from a large area in the Workshop to facilitate structural repairs. Ice
was also removed from various areas in the Living Hut, especially where the ice load
was likely to be causing damage, for example, to bunks.

The Workshop had been cleared by the ANARE in 1978. It was reported that after
artefacts had been documented, they were placed in boxes that were stored under the
bench on the westem side of the Workshop. The hard ice above the floor was not
excavated. It was therefore assumed that the Workshop would contain no artefacts above
floor level. A number of artefacts, however, were revealed on shelves, the collar ties and
hooks on the walls. The most significant artefact that was revealed was the tail of the air
tractor. At least one other portion of the air tractor was uncovered inside the Workshop.
Portions of the tyres were identified in the artefact scatter to the northwest of the Main
Hut. These remains reflect the first attempt to use an aeroplane in Antarctica.

The tail of the air tractor was exposed at the eastem side of the Workshop. It had
originally been stored on the collar ties but had been brought down by their collapse. This
artefact, which consisted of fabric laced to a metal frame, required special treatment. The
conservator decided that damage to the fabric would be minimised if it were liberated
from the ice with the use ofheat guns and fine trowels and brushes. This method proved
successful.

Ice removal from the Living Hut included the excavation of ice above the southeastern,
southwestern and western upper bunks, as well as above Mawson's cubicle and the top
shelves on the southern and eastern walls. Minimal ice was removed from the northern
end ofthe Living Hut as this area was considered to be likely to be artefact-rich and time
and resources were not available to adequately deal with the documentation and



conservation of artefacts that would have been exposed. Among other finds, the ice
removal revealed the bunks that had been used by Mertz and Ninnis in 1912 at the
southeast side of the Living Hut, and a tin with a handwritten note by Mawson on its lid
on the top shelf on the eastern wall of Mawson's cubicle.

Artefacts were documented by the archaeologist and materials conservator as they were
exposed. Artefacts that required special treatment, such as the air tractor tail, were treated
by the materials conservator. Where possible, artefacts were replaced in their original
locations after ice removal. When this was not possible, for example, when they were
found floating on ice or their survival would be compromised by future ice ingress, they
were allowed to ablate, labelled and stored at the southeastern end of the Workshop.

Ice samples

This part of the program was undertaken to provide additional information to assist in the
interpretation of the ice cores taken from the Living Hut and Workshop in the 1997-98
season. This work is being done in conjunction with the Department of Glaciology at the
University of Tasmania. Twenty five ice samples were collected from a number of
specified locations in and around the Main Hut. These samples will be subjected to
oxygen isotope analysis, which should provide information about the microclimate inside
the Main Hut as well as establishing whether the main snow and ice buildup inside the
huts was primarily the result of one season's snow ingress as suggested by the preliminary
examination of the ice core samples.

Docnmentation of artefacts inside the Main Hut

The documentation of artefacts inside the Main Hut was a high priority as it is important
for the Australian Antarctic Division to be aware of the extent of the collection so that
appropriate policies can be developed to manage the site.

Documentation of the artefacts inside the Main Hut was initiated by the 1978 ANARE
and has been continued in varying degrees of detail by subsequent expeditions. Artefacts
that had not previously been documented as well as those that had been described were
catalogued to produce a standardised record of all the accessible artefacts inside the Main
Hut. This work was done in conjunction with the materials conservator. The catalogue
will include detailed condition reports so that the rate of deterioration of artefacts can be
monitored by future expeditions. Written and photographic records from previous
expeditions enable the assessment of changes to artefacts over the last twenty-four years.
For example, magazines on a shelf on the northern outer wall of Mawson's cubicle that
could be examined individually in 2001 are now frozen into a solid mass.

Out-of-context artefacts

A number of items dating to the period of Mawson's occupation but no longer in context
have been stored inside the Main Hut. These included excavated artefacts stored in
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plastic containers by Project Blizzard in 1986, and artefacts originally on the platform and
structural elements that were removed from the platform as part of the conservation
program of the 1997-98 AAP Mawson's Huts Foundation expedition. It could be argued
that as these artefacts are no longer in their original context, they should no longer be
stored inside the Hut.

Permission was granted to return failed building materials to Australia. Some of these
items, such as samples of tar paper and a variety of metal fixings, will be used to establish
a reference collection of building materials for researchers and future field parties
planning to undertake repairs.

An area at the southeastern corner of the Workshop has been set aside for stored artefacts
until a policy is established to deal with these objects.

The freeze-dried remains of an AAE husky found on the plateau have been stored in the
Workshop since 1998. A kerosene tin found near the remains has also been stored in the
Workshop. The Works plan indicated that the dog should be reburied in the eastern
verandah of the Main Hut, but this was found to be impractical. After the dog was
inspected to ensure that it is not deteriorating, it was relocated to the southeast corner of
the Workshop.

The conservator ablated, dried and labelled all the artefacts left in plastic containers by
the 1985-86 Project Blizzard expedition. These were also stored in the same area.

Artefacts exposed by the 2002 excavations that could not be returned to their original
locations were also, ablated, labelled and stored in this area.

Documentation of the fabric of the huts

The history of the occupation ofthe site is embedded in the fabric of the huts. For
example, the battens on the Main Hut are a reflection of the attempt to arrest snow and ice
ingress into the Hut in the second year of the expedition. Documentation of the fabric of
the huts on the site is therefore important for the interpretation the site. It is also
important for conservation management.

Outdoor site survey

The distribution of artefacts across Cape Denison provides a basis for the identification of
the boundaries of the site. The outdoor artefacts also reflect the activities of the members
of the AAE and provide a means of gaining some understanding of their behaviour during
the period of occupation. Further, this material provides information that is not included
in the AAE's written records.

Priority was given to the continuation of the survey of outdoor artefact scatters across
Cape Denison that was commenced in 1984-85. It was considered important to record
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these scatters as they are potentially vulnerable to damage or collection by unsupervised
tourists.

Emphasis was placed on the artefact scatter to the north of the Main Hut as this has the
richest artefact field and is in an area most likely to attract tourists.

The key aim of the 2002 season's documentation was to establish a GIS framework that
will be linked with a database to make this material accessible for research and
educational purposes.

Total Station and hand-held GPS

A number of classes of artefacts in the scatter to the north of the Main Hut were recorded
and surveyed using a Total Station. Artefacts in the vicinity ofthe Granholm Hut, to the
south of the Main Hut, around Penguin Knob, and to the east of the Sorensen Hut were
also surveyed using this method. Artefacts that could not be recorded with the use of this
method were recorded with a hand-held GPS (Garmin GPS 12). As a number of artefacts
that were resurveyed with the hand-held GPS at different times were found to have
substantially different margins of error, some artefacts were surveyed both with a GPS
and the Total Station. The resulting data should give some indication ofthe margin of
error of the hand-held GPS.

This is a cumulative survey as the amount of ablation across the site varies from season to
season. As this work was undertaken early in the season, only a limited amount of the
artefact scatter was visible. It is known from previous expeditions that there is a much
larger area of artefact scatter across the site. Only a small area of the known scatter was
visible in the large scatter to the north of the Hut. A number of artefacts across the site
that have been observed on earlier expeditions were not visible during this season.
However, a number of artefacts that have not previously been recorded were seen at
various times in the 2002 summer season. This included a number of seals that were
cached in areas known to house the remains of seals that were killed by members of the
AAE, such as Penguin Knob, to the northwest of the Granholm Hut and to the east of the
Sorensen Hut. Up until this season, all the cached seals that were observed were found in
the vicinity of the sea edge. The discovery of seals some distance from the water, such as
two seals to the north east of the Transit Hut and a seal to the east ofAnemometer Hill,
were therefore of some interest. It was also interesting to note that certain artefacts were
visible only for a short period during the 2002 season, such as the two seals recorded to
the northeast of the Transit Hut and some of the seals to the west of the Magnetograph
Hut in the region of Penguin Knob. This confirms the need for a continuing study of the
site over time, preferably during different seasons.

Three metre square grids with hundred-millimetre divisions were constructed at Cape
Denison by one ofthe carpenters to enable dense areas of artefacts to be quickly
documented photographically for later mapping. Artefacts in each grid were described.
This method was particularly useful for recording the artefacts beneath the bunks on the
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southwestern and western sides of the Living Hut and the floor of the darkroom. It was
also used to record artefacts outside the Main Hut, especially on the relatively flat ground
to the east and west of the Main Hut. The only disadvantages with this method were that
the squares could not easily be held down on windy days and they were difficult to set up
on very uneven terrain.

Digital video records were made ofthe artefact scatter around and to the north of the
Main Hut. Three detailed video studies were recorded in October, November and
December to show the density and distribution of artefacts revealed over the period of the
expedition. These will be used in conjunction with digital video footage taken in the
2000-2001 season as part of the detailed record of the site for the GIS. They will also
provide a detailed record of the degree of ablation associated with the artefact scatter in
the vicinity of the Main Hut over time. An understanding of the patterns of artefact
exposure will assist in the development ofmanagement strategies for the site.

Tourism

Passengers travelling on the Sir Hubert Wilkins visited Cape Denison in December.
About four hours were devoted to taking tours through the Main Hut, guided by either the
materials conservator or the archaeologist. As on previous occasions, each tour group was
limited to two or three individuals. The slippery, ice-covered floors and low doorways
present a definite safety hazard for individuals.

Digital video footage was taken for the purpose of making a briefing video to be shown to
visitors prior to landing at Cape Denison. This included footage of one of the guided
tours of visitors from the Sir Hubert Wilkins. The footage could also be incorporated into
an education package about the site.

Post-BANZARE artefacts

Documentation and removal ofpost-BANZARE artefacts was an important component
of the 2000-2001 Works program. This work was continued in the 2002 season. A
conservative approach was taken so that if an object could not be dated with certainty, it
was left in situ.

RECOMMENDATIONS

• That there be a briefing prior to departure to enable priorities of different programs to
be established so that there is no conflict of interest between completion of various
programs in the Works plan and so that personnel can be deployed in the most useful
ways for the time available on site.
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• If possible, ice removal should be planned for the earlier part of a season as time is
required for the documentation, conservation and management of artefacts that are
exposed by excavation.

• The use of the Total Station proved to be an excellent way to record a large number of
artefacts in a short period of time. The operator, though not a trained surveyor, was
able to successfully use the equipment. Despite the fact that training and support
were required, once the system was up and running it proved to be a fast and efficient
method of surveying the artefacts across the site. It should be noted that this system is
most effective on days with little or no wind. Further, it took three people at a time to
complete a survey: one operating the equipment, a person holding the staff and a
person identifYing and documenting artefacts as they were surveyed. To make the
process faster, artefacts were described and photographed prior to the actual survey.
This did help but artefacts still had to be found again, and occasionally artefacts
documented on one day were found to have disappeared under snow and ice on the
day of the survey. Conversely, new artefacts had often ablated out between the period
of documentation and the day of the survey.

Perhaps other methods of surveying, such as the use of a differential GPS, should also
be considered for future expeditions. Differential GPS has the advantage ofbeing
able to be used by one operator once it is set up. Also, it can be used in more extreme
weather conditions than the Total Station.
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MATERIAL CONSERVATION REPORT - 2002 AAD MAWSON'S HUTS EXPEDITION

This report describes the work undertaken by the materials conservator during the 2002 AAD
expedition to Mawson's Huts. The report is divided into three sections:
• environmental monitoring program
• building program
• collection management program

Attachments:
A Condition of bnildings and structures
B Moisture content profiling
C Timber thickness measurements
D Artifacts returned to Australia

ENVIRONMENTAL MONITORING

Task
Calibration
Data logger set up
Vibration sensor
Salt candle

Estimated time needed at site
3 days
10 days
2 days
2 days

Actual time spent at site
6 days
12 days
1 day
1 day

Environmental Monitoring Program
Continue monitoring the internal environments ofthe Main Hut and Magnetograph Hut and the
external environment at Cape Denison. Monitoring will produce data that can be used to provide
information on biological activity, corrosivity, the impact ofpartial snow and ice removal and the
structural stability ofbuildings. This information will be used in developing a management
strategyfor the cultural resources at Cape Denison.

The 2002 monitoring program involved:
• re-establishing the Campbell's Scientific CRIOX monitoring system;
• collecting two meltwater sensors, an external solar radiation sensor and bundles ofwire used by

previous expeditions and returning them to Australia;
• installing two vibration sensors in the Living Hut;
• collecting and reinstalling agar plates, leather and paper samples, corrosion coupons and three

Tiny Tag Ultra dataloggers at various locations in the Main Hut and Magnetograph Hut;
• installing three salt candles inside and outside the Main Hut for the duration ofthe expedition.

Campbell Scientific CRIOX Monitoring System
The Campbell Scientific CRI0X monitoring system is designed to collect information provided by
a variety of environmental sensors and transmit this information back to Australia via a satellite
phone. The data will be downloaded and processed from the Australian Museum during 2003.

The sensors installed by the 2002 expedition included eight Vaisala temperature and relative
humidity (T/RH) sensors and six thermocouples. A linear displacement sensor was not installed as
insufficient cable was supplied.

The base unit consists of a CRI0X datalogger (including replacement datalogger canister), wiring
panel, multiplexer, satellite phone and batteries for the datalogger and satellite phone. The base unit
is housed in a white plastic box, which was set up in the south east comer ofthe Workshop. The
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sensors were installed at various locations inside and outside the Main Hut and fed back to the base
unit where they were wired into the datalogger through the multiplexor.

For the duration of the expedition, the datalogger was run from one of the old batteries (voltage
12.42 volts on 6/11/02). The system was connected to new batteries at the end of the 2002
expedition (Iridium phone battery 15.5 volts, datalogger battery 15.66 volts on 3/12/02).

The system was connected as per. Campbell Scientific instruction manual. All equipment was well­
designed and easy to use. The unit was slightly modified (by moving the multiplexer and terminal
block one hole closer to the edge ofthe box) in order to fit the permanent batteries and allow cable
entry to the terminal block. The box housing the system is full and replacement batteries will need
to be of similar size to those already in place.

The instruction manual was easy to read and follow but did not always describe the design
configurations and part numbers supplied (for example, ribbon cables did not always have the same
number as indicated in the instructions). Communication (via e-mail and phone) with Vinod
Daniel, Ian Godfrey and Campbell Scientific was excellent and all queries were promptly and
thoughtfully answered, enabling the program to proceed without unnecessary delay.

The main difficulties experienced with the Campbell Scientific CR10X monitoring system were:
• Insufficient pre-departure training andpreparation time.
Linda Clark and Michael Staples spent only one day in Hobart with Vinod Daniel and Ian Godfrey
going over the system. This time was not sufficient to understand and test all equipment and
software.

Fortunately Michael was able to work at the Australian Antarctic Division headquarters at Kingston
for four weeks prior to departure (this time was not originally allocated). During this time he
successfully installed monitoring software on two expedition computers and assembled and tested
all equipment. The satellite phone was found to be faulty and was replaced.

It is absolutely essential that all expedition equipment aud software is first assembled and
tested in Australia by expeditioners/AAD staff to ensure:
1. all components are functional and compatible;
2. computer software is installed in appropriate computers;
3. enough time is available to source and replace faulty equipment and software;
4. equipment is inventoried and securely packed.

• Locating previously used monitoring equipment inside the Main Hut
Previous visitors to Cape Denison have commented unfavourably on the tangle ofmonitoring
equipment, electrical wires and cables strewn around the interior of the Main Hut. To make it easier
for future expeditions to relocate, identify and access monitoring equipment, approximately 6 days
were spent running sensor cables neatly back to the base unit via the ice free roof rafters and tying
cables at frequent intervals to the rafters. The cable and wire layout was photographically
documented.

Some sensors in both the Workshop and Living Hut were covered with snow. The data10gger box
and some TIRH and meltwater sensors in the Workshop were buried under 10 ems of snow. The
plastic coating on the wire leading to the external radiation sensor was accidentally damaged while
removing snow from the inside the entrance door..
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• Limited veranda access due to snow/ice build-up.
It was originally intended that some sensors would be installed in, or their cable/wires would pass
through, the verandas. However, the verandas remained filled with snow and ice for the duration of
the 2002 expedition and therefore inaccessible. Exterior sensor cables previously led through the
western Workshop veranda had become frozen in ice and could not be removed.

Generous amounts of cable, wires, clamps, cable ties (in various sizes) need to be supplied, as it is
often impossible to run cables via the most direct route back to the datalogger.

Satellite Telephone
A satellite telephone was installed so data can be regularly transmitted back to Australia. As the
telephone may consume a large volume ofcurrent, it is designed to tum on and access data at
selected intervals. As a back-up, a replacement canister was inserted into the datalogger. The
existing datalogger canister was returned to Australia.

A satellite phone antenna was installed on a short piece of steel tube attached (with hose clips) to
the corrosion coupon frame erected on the dormer ventilator on the northern roof of the Workshop.
A reinforcing bracket of 25 x 25mm aluminium angle was bolted to the corrosion coupon frame
and secured to the edge of the dormer roof over-cladding in order to reduce vibration and resist the
additional wind load imposed by the mounting of the antenna.

The antenna was led inside the Workshop through a hole bored in the over-cladding covering an
existing flue hole in the original cladding. The hole was sealed with a backing ring ofplywood set
in silicone on the exterior of the cladding. The antenna cable was led to the datalogger along the
eastern collar tie (ofthe pair ofN-S collar ties) and secured to the collar tie with plastic cable ties.
All exterior connections were sealed with self amalgamating tape.

Because ofthe amount of snow and ice surrounding the building, it was difficult to find a suitable
place to secure the rock bolt for the earth wire from the satellite phone FMA surge protector.
Eventually, the earth wire was secured with hose clamps to a galvanised steel stake driven down
alongside the northwest Workshop footings to provide contact with underlying rocks and gravel.

TEMPERATUREIRELATIVE HUMIDITY MONITORING
The internal and external environment of the Main Hut was monitored using Vailsala TIRH
sensors, Tiny Tag ultra data loggers and thermocouple (temperature only) sensors installed at
various locations inside and outside the Main Hut. The Vaisala TIRH cables and thermocouple
wires were fed back to the datalogger unit in the south east comer of the Workshop and wired into
the datalogger via the multiplexor. A great deal of time was spent feeding and securing cables and
wires to roof rafters so they would remain unobtrusive but easy to relocate.

Vaisala T/RH Sensors
These sensors monitor conditions at a number oflocations inside the Main Hut as a basis for
assessing the impact ofice removal on the microclimate.

Seven old TIRH sensors were collected from the following locations on the 6/11/02:
• exterior, north west comer ofthe Workshop veranda;
• centre ofthe Workshop (3 sensors, buried under lOcm ice);
• shelf above centre (upper) bunk, west wall, Living Hut (buried under ice);
• shelf above centre (upper) bunk, east wall, Living Hut;
• suspended from platform near kitchen area, Living Hut.
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Eight Vailsala T/RH sensors were installed at new locations inside and outside the Main Hut. These
sensors included four new sensors (1-4) and the four most accurate old sensors.

Calibration ofT/RH sensors
It was originally intended to calibrate the old sensors using a Vaisala calibration unit containing
two set point saturated salt solutions of sodium chloride (RH =74.5%) and magnesium chloride
(RH = 33%) in separate sealed chambers.

Calibration commenced on 13/11/02 and continued until 4/12/03. Unfortunately, relative humidity
measurements were considerably higher and more varied than anticipated (40-60% for magnesium
chloride solution and 70-90% for sodium chloride), even though the sensors remained in the sealed
chambers for much longer than suggested. Although the calibration unit was transferred to the
warmer Sorenson Hut in an attempt to achieve more consistent results, the sensors still failed to
reach equilibrium in the sub zero temperatures. Calibration was made more difficult by the failure
of computers to power up and the keypads to operate at the low temperatures.

The Vaisala calibration unit was eventually discarded as a means of calibrating the old sensors. As
an alternative, sensors were bundled together inside a plastic bag and the temperature and relative
humidity measured after 24 hours. The new sensors consistently gave RH readings within 1.5% of
each other. The four old sensors giving relative humidity readings closest to the average reading
given by the new sensors (within 3.5%) were selected for re-use.

The sensors finally selected and their new locations (the numbers in front of the location refer to
the location numbers used in the Works Plan) are:

Sensor
I
2
3
4
5
6
7
8

Previous number
I tip and base (new sensor)
C tip (old sensor), 2 base
3 tip and base(new sensor)
4 tip and base (new sensor)
2 tip (new sensor), A base
ext tip, E base (old sensor)
B tip, ext base (old sensor)
E tip, Dbase (old sensor)

Location
7 - suspended, north east Workshop
9 - west wall on workbench, Workshop
4 - suspended north east Living Hut
6 - suspended, south west Workshop
2 - exterior (top), north west Workshop
8 - suspended, apex, Living Hut
3 - exterior (lower), north west Workshop
5 - suspended south west Living Hut

The location of each sensor was photographed in situ. The external sensors at the north west corner
of the Workshop veranda were moved away from the comer to prevent them becoming covered
with drift snow. The twelve plate radiation shield was not covered with gauze as the material
supplied was in poor condition.

THERMOCOUPLES
Designed to monitor temperatures in the sub floor and assist in predicting possible melting ofthe
sub floor ice.

Six thermocouple sensors were installed in the Main Hut; one outside the Workshop veranda; one
at the Workshop apex and four at sub floor level in the Workshop and Living Hut.
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Ice was removed from all sub floor interior locations to allow access to floor-boards. A small (3mm
diameter) hole was drilled through the timber boards and underlying ice to a depth of
approximately 118mm. The soldered tip of the thermocouple wire was inserted into the hole to the
full depth. Water was poured into the hole to freeze the tip securely.

Thermocouple sensors 1- 5 were installed on 4/12/02. Thermocouple 6 was installed on 9/12/02.
The thermocouple sensors are located in the following places (the numbers in brackets refer to the
multiplexor terminal they are wired into):

• 1(6)- exterior, 118cm into hard ice below footings level, north west comer Workshop;
• 2 (7) - 113 mm below surface of trapdoor (trapdoor approx 40mm thick, ice under door) above

meat cellar, against east wall of west veranda;
• 3 (8) -118mm into hard water ice, below floorboards under workbench, west wall Workshop;
• 4 (9) - apex, Workshop;
• 5 (10) - 118mm below surface of floorboards (boards approx 25mm thick, then approx 30mm

air then ice), north west comer, Hurley's Darkroom (under sink);
• 6 (II) - south west comer Living Hut. Three lengths ofthermocouple wire had to be joined

together by soldering and insulated with heat shrink over join. Inserted 118mm below surface
of floorboards (boards approx 25mm thick, then approx 30mm air then ice).

All installed thermocouples were photographed in position.

It was originally intended to place thermocouples 5 and 6 in the north west and south west verandas
near the Living Hut footings. As these areas were filled with snow and ice (and therefore
inaccessible), these thermocouples were instead placed in the north west and south west comers of
the Living Hut and not in the adjacent veranda areas.

Limited amounts of thermocouple wire were supplied. All verandas fill with snow and ice in
winter, making direct access through them difficult (except possibly in January and February).
Obstacles inside the Main Hut (for example snow, ice, artefacts, building fabric) further restrict
direct access. Three lengths ofwire needed to be soldered together so that thermocouple 6 reached
the datalogger.

TINY TAG ULTRA DATALOGGERS
Designed to monitor temperature and relative humidity.

Two Tiny Tag Ultra dataloggers were retrieved from the second shelf on the south wall (outside
Mawson's Cubicle) of the Living Hut and from a shelf on the north wall of the Darkroom on
6/11/02. A third Tiny Tag Ultra datalogger was collected from a shelf in the north east comer ofthe
Magnetograph hut on the 6/11/02.

Three new Tiny Tag Ultra data loggers were installed on 15/11/02 in the same locations:
• Logger 1 Living Hut - second shelf on southern wall (outside Mawson's Cubicle) at 13.43

(CD time);
• Logger 2 Darkroom - shelf on north wall, at 13.43 (CD time)
• Logger 3 Magnetograph Hut - shelf in north east comer at 21.12 (CD time).

The two Tiny Tag Ultra datalggers left in the Main Hut were both placed in white cardboard trays.
The Tiny Tag Ultra datalogger left in the Magnetograph Hut was placed under a perforated tin can
to protect it from falling hoar frost.
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The new Tiny Tag Ultra dataloggers were pre programmed to start reading on 16/11/02 at 15.00
(EST). New batteries had been inserted on 2/10/02.

BUILDING STABILITY
It was intended to monitor the stability of the Main Hut in strong winds and following partial snow
and ice removal by a linear displacement sensor and two vibration sensors.

LINEAR DISPLACEMENT SENSOR
Designed to monitor vertical movement (lifting) ofhut and will assist in justifYing necessary tie
down ofthe Hut.

The linear displacement sensor was not installed as insufficient cable (only 5 meters) was supplied.
The sensor was designed to be fitted to the south east comer of the Main Hut, the side of maximum
Hut movement. As the verandas surrounding the Hut were filled with snow, approximately 40
meters of cable was needed to run around the external walls of the building and back to the
datalogger box in the south east comer of the Workshop.

It was originally intended that one end ofthe sensor would be attached to an exterior (veranda) wall
and the other end fixed to the ground. However, the movement of the veranda walls does not reflect
the movement of the Hut walls and data measured by the linear displacement sensor should not be
used to justify tie down ofthe Hut (refer CA's report). The CA suggested that attaching one end of
the sensor inside the hut to the south wall (either the south east or south west comer) would more
accurately indicate the stability of the Hut. However, no suitable location was found where the
displacement sensor could be adequately secured without damaging original building fabric.

VIBRATION SENSORS
Designed to monitor vibration ofthe roofas an indication ofthe stability ofthe building in strong
winds and the impact ofsnow and ice removal.

Two Tiny Tag Plus vibration dataloggers were screwed to the ceiling cladding above the southern
Living Hut skylight (the side ofmaximum movement) on 6/11/02 at 20.00 (EST). The sensors were
installed before any substantial amount of snow was removed from either the Workshop or Living
Hut.

During the expedition, a large quantity of snow and ice was removed from the Workshop and a
smaller quantity of snow was removed from the south east and south west comers of the Living
Hut.

The sensor attached above the western side of the skylight was removed at 13.30 hours (EST) on
the 10/12/02 and given a sharp knock to register the time ofremoval. This sensor was returned to
Vinod Daniel at the Australian Musuem, Sydney. The second vibration sensor was left in place and
will be returned to Australia by the next expedition.

BIOLOGICAL ACTIVITY
Biological activity inside the Main Hut and the Magnetograph Hut is being monitored with agar
plates and paper and leather experimental samples.

AGAR PLATES, PAPER AND LEATHER EXPERIMENTAL SAMPLES
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Samples to be analysed.

Agar plates and leather and paper experimental samples were collected from the following
locations inside the Main Hut (on the 1111102) and Magnetograph Hut (on the 14/11102):
• MHI Ice free lower shelf, outer northern wall, Mawson's Cubicle;
• MH2 Ice free lower shelf adjacent to the developing tank, Darkroom;
• MH3 Ice free shelf on outer northern wall ofMawson's cubicle;
• MH4 Shelf above upper bunk (CL 1912), east wall, Living Hut;
• MHS Shelf above upper bunk immediately outside Darkroom, west wall, LivingHut. Note

samples covered by snow;
• MH6 Centre of Workshop. Note: all samples covered by snow;
• MH7 Ice enclosed shelf on southern wall ofthe Workshop. Note: paper sample - the blue

printed lines in the centre of the top two pages had lost definition;
• MHS Ice free shelf in north eastern comer of the Magnetograph Hut.

To prevent contamination ofthe agar plates, they were sealed and removed before any other work
was done inside the Huts. Samples were collected from the Workshop and sealed before entering
the Living Hut.

Dust masks and nitrile gloves were worn while collecting samples. Glass lids were replaced over
each agar plate and the join between the lid and plate sealed with the plastic adhesive tape supplied
(the tape was extremely brittle and had little stickiness at the cold temperatures inside the hut). The
plate location was written in black felt tip marker on the outside of each agar plate. Each agar plate
was sealed in a zip lock bag and all plates were then placed together inside a large zip lock bag.

Leather samples were individually wrapped in the un-buffered acid free tissue supplied and paper
samples individually wrapped in the buffered acid free tissue supplied. Samples were returned to
the Sorenson Hut and immediately prepared for RTA. All wrapped leather and paper samples were
individually sealed in zip lock plastic bags. To maintain a dry environment, a small amount of blue
silica gel was added to each bag. Samples were regularly checked during the expedition and any
silica gel that had turned pink was replaced with blue silica gel. The pink silica gel (indicates
moisture absorption) was regenerated by heating in the oven until the blue colour returned.

Small isolated spots of white mould were observed on the part of all agar plates exposed to air. No
mould was observed on the part of the plate protected by the lid. No mould was visible on any of
the leather or paper samples.

All samples were retumed to the Australian Antartcic Division and collected by Dr. Ian Godfrey of
the Western Australian Maritime Museum in January 2003.

Replacement agar plates, leather and paper samples were installed in similar locations at the end of
the 2002 expedition, just before the buildings were sealed for the final time. Samples were installed
in Magnetograph Hut on 10/12/02 and in Main Hut on 14/12/02.

All agar plates were inspected prior to installation to ensure they remained sterile. A dust mask and
nitrile gloves were worn during installation to prevent contamination. The lid of each agar plate
was slid off to expose approximately halfof the lower plate (with the lid resting on the lower plate).
After placing samples in the Living Hut, the door between the Living Hut and Workshop was
sealed before Workshop samples were exposed. When all samples were in position, the inner
Workshop veranda door was sealed.
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New sample identifying numbers and locations are as follows:
• MHIA (agar plate, leather and paper sample) Ice free lower shelf, outer northern wall,

Mawson's Cubicle;
• MH2A (agar plate, leather and paper sample) Ice free lower shelf, eastern end ofnorth wall,

Darkroom;
• MH3A (agar plate, leather and paper sample) Ice free shelf (2nd from top) on outer northern

wall ofMawson's Cubicle;
• MH4A (agar plate, leather and paper sample) Shelf above upper bunk (CL 1912), centre of

east wall, Living Hut;
• MHSA (agar plate and paper), C2A (leather) Shelf above upper bunk (JFH 1912), immediately

outside Darkroom, west wall, Living Hut;
• MH6A (agar plate, leather and paper sample) Ice platform approximately 300mm above vice,

western side of Workshop;
• MH7A (agar plate, leather and paper sample) Ice enclosed lower shelf on southern wall of the

Workshop;
• MH8 (agar plate, leather and paper sample)???Ice free shelf in north eastern comer of the

Magnetograph Hut;
• MH9A (leather and paper), agar plate. Ice platform approximately 1.2m above floor level,

northern side of Workshop;
• MHIOA (leather and paper), agar plate. 1m above floor level, on datalogger box, south east

comer of Workshop;
• CIA (agar plate, leather, paper) Shelf above upper bunk (JFH 1912), centre of west wall,

Living Hut;.
• C2A (agar plate, paper) On plastic on ice platform approximately 2m below ceiling, Kitchen

area, northern wall, Living Hut;
@ Agar Plate 400mm above floor level on plastic on ice surface in centre of Workshop.

CORROSIVITY
Corrosion coupons, wet candles and snow and ice samples, were installed to monitor the corrosivity
of the internal and external environment of the Main Hut and the Magnetograph Hut.

CORROSION COUPONS
Check collection and installation dates

Corrosion monitoring CLIMAT bolts and copper steel coupons were collected from various
internal and external locations in the Main Hut and the Magnetograph Hut at the start of the
expedition (before people and work inside the huts influenced the extent and composition of
corrosion on the coupons). The coupons on a shelf on the west wall of the Living Hut and in the
centre of the Workshop were found buried under snow and the bolts were covered with dark orange
corrosIOn.

To minimise post removal changes, coupons were handled by their perspex base wearing nitrile
gloves. As soon as possible after collection, coupons were heated (in the Sorenson Hut oven) to
approximately 90C for 2 hours. Coupons were then placed in individual calico bag inside a zip lock
bag containing blue silica gel. All samples were then placed in a large zip lock bag containing blue
silica gel.
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Corrosion coupons were forwarded to the Aeronautical and Maritime Research Laboratory,
Defence Science and Technology Organisation, 506 Lorimer St, Fisherman's Bend VICTORIA
3207 for analysis

New corrosion coupons were installed externally on a purpose built frame previously erected on the
north facing Workshop roof and on the automatic weather station on Anemometer Hill on 16/11/02.
A corrosion coupon was placed in the Magnetograph hut on 2/12/02 (following completion of other
work inside the Main Hut) and seven corrosion coupons were placed in the Main Hut on 14/12/02
(following completion of other work inside the Magnetograph Hut).

• CC2701 Attached to automatic weather station onAnenometer Hill (Faint orange brown on
edges of flat plate and flat surface oftop bolt);

• CC2702 Attached to a purpose built frame previously erected on the north facing Workshop
roof;

• CC2703 Ice free lower shelf, outer northern wall, Mawson's Cubicle (Digital photo 4486-7,
CD #Photos).

• CC2704 Ice free lower shelf, eastern end of north wall, Darkroom (Digital photo 4485, CD
#Photos).

• CC2705 Ice free shelf (2nd from top) on outer northern wall of Mawson's Cubicle (Digital
photo 4488, CD #Photos).

• CC2706 Shelf above upper bunk (CL 1912), centre of east wall, Living Hut (Digital photo
4489, CD #Photos).

• CC2707 Shelf above upper bunk (JFH 1912), immediately outside Darkroom, west wall,
Living Hut (Digital photo 4490, CD #Photos).

• CC2708 Ice platform approximately 300mm above vice, western side of Workshop. Note:
corrosion coupon damaged prior to installation and one plastic bolt sheared into two parts.
(Digital photo 4495, CD #Photos).

• CC2709 Ice enclosed lower shelf on southern wall ofthe Workshop. (Digital photo 4494, CD
#Photos).

• CC2710 Ice free shelf in north east comer ofthe Magnetograph Hut.

WET CANDLES
Designed to measure internal and external levels ofatmospheric salt as an indication ofthe
corrsosivity ofthe environment.

Three wet candles were installed at the beginning of the expedition; one in the Workshop, one in
the Living Hut and one outside, near the south west comer of the Main Hut.

The CSIRO produced wet candle consists of a polypropylene screw top bottle filled with a glycerol
solution and containing gauze covered stainless steel wick support. The candles were installed by
inverting the wicks, exposing them to the atmosphere and letting the gauze strips dangle in the
glycerol solutions. Nitrile gloves were worn to prevent contamination when handling the wicks.
Plywood housing was constructed to support and protect the candle exposed in the south west
comer of the Main Hut veranda. This housing was designed so it could be clamped to the veranda
window without permanently damaging the wooden building fabric.

(Note: a previously constructed housing supposedly stored in the Granhohn Hut was not found.
These supports are time consuming to construct and their storage location should be carefully
recorded so they can be reused by future expeditions.)
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The three wet candles were installed as follows:
• 12/11/02, below A McL 1912 bunk, west wall, inside Living Hut;
• 12/11/02, on ice shelf, north wall inside Workshop;
• 13/11/02, in veranda window, near the south west corner of Living Hut.

All exposed wet candles were photographed in situ.

All three wet candles were collected on 10/12/02 by re-inverting the wicks, replacing the flat plastic
covers (rinsed with methylated spirits) and screwing the retainer caps on tightly. The candles were
returned to Ian Godfrey, West Australian Maritime Museum for analysis.

The external candle housing was dismantled, clearly labelled and stored in the Granholm Hut.

SNOW AND ICE SAMPLES
Collectedfor conductivity and chloride content determinations, as an indication ofthe corrsosivity
ofthe internal and external environment.

Snow and ice samples were collected from various places inside and outside the Main Hut for
conductivity and chloride content determinations. Four samples of coloured (brown and purple)
snow were also collected from inside the hut. No examples of aromatic snow were discovered.

Where possible, samples were collected by pushing a clean plastic sample bottle into the snow. In
some instances however, a drill, chainsaw, cold chisel or brush was used to collect the sample. All
equipment was wiped between uses to avoid contaminating samples with snow from another
sample. Contact with skin was avoided by wearing nitrile gloves when collecting samples.

The samples were stored in screw topped polythene bottles. Tape was wound around the outside of
lids to prevent evaporation and subsequent increased concentration of salts. The location, depth,
date collected was recorded for all samples.

Ice sample 1
Living Hut - interior northwest corner, above stove
Collected 6/11/02, 350 mm below top edge of ice bulb.

Ice sample 2
Living Hut - interior SE corner above SE bunks
Collected 6/11/02, 300 mm below top of ice bulb.

Ice sample 3
Living Hut - interior SE corner
Collected 6/11/02, level with Mawson's ceiling, 900mm below top of ice bulb.

Ice sample 4
Living Hut - interior SE corner
Collected 6/11/02, 1700mm below top of south eastern ice bulb.

Ice sample 5
Living hut - interior northwest corner
Collected 6/11/02, 1350mm from top of ice bulb.
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Ice sample 6
Living Hut - interior northwest corner
Collected 6/11/02, 2150mm from top of ice bulb, northwest comer.

Ice sample 7
Workshop - interior south east corner
Collected26/11102, 300mm above floor level (approximately 1978 excavated level) - brown stained
Ice

Ice sample 8
Workshop - interior south east corner
Collected 26/11102, 1000m above floor level- icy snow

Ice sample 9
Workshop - interior, under eastern skylight
Collected 26/11102, approximately 300mm above floor level under eastern skylight - brown
coloured ice

Ice sample 10
Main Hut - exterior northwest footing near latrine
Collected 6/11102, from 1000mm northwest of intersection of Living Hut and Workshop and
300mm below level oftoilet floor.

Ice s.ample 11
Workshop - exterior, northwest footing
Collected 6/11102, 2400mm east and 300mm north of northwest comer of Workshop.

Ice sample 12
Workshop - exterior north east corner
Collected 6/11102, 400mm due north of north east comer of Workshop.

Ice sample 13
Workshop verandah - west side above meat cellar
Collected 20/11102, from excavated area above black plastic (placed over trapdoor to meat cellar by
2000/2002 expedition).

Ice sample 14
Mawson's cubicle - bunk
Collected 24/11102 from snow deposited on Mawson's bunk (deposited post Jan 2002 when bunk
cleared of snow by Ian Godfrey)

Ice sample 15
Workshop - interior, southern end of workbench, west wall
Collected 29/11/02 from orange stained ice, above the surface of the workbench, approximately 64
cm from the southern end of the workbench on the west wall of the Workshop.

Ice sample 16
Workshop - interior, southern end of workbench, west wall
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Collected 29/11/02 from purple stained ice, above the surface ofthe workbench, approximately 50
cm from the southern end of the workbench on the west wall of the Workshop.

Ice sample 17
Workshop - interior, eastern skylight
Collected 6/11/02 from ice under the eastern skylight.

Ice sample 18
Living Hnt - exterior, south east corner
Collected 9/12/02 from 10cm below the surface of fresh (undisturbed) snow, approximately 2m
south east of the comer ofthe Living Hut.

Ice sample 19
Living Hut - exterior, south west corner
Collected 9/12/02 from 10cm below the surface of fresh (undisturbed) snow, approximately 3m
south west ofthe comer of the Living Hut.

Samples were returned to Ian Godfrey at the West Australian Maritime Museum for analysis.

BUILDING PROGRAM

CONDITION OF BUILDINGS
The condition of the Main Hut, Magnetograph Hut, Magnetic Absolute Hut, Transit Hut, Memorial
Cross, Proclamation Plaque and the stake at the apex of the Main Hut were visually examined and
photographed (Appendix A). Moisture profiles (Appendix B) and thickness measurements
(Appendix C) were determined.

EXTERIOR WOODEN CLADDING
The exterior cladding provides a physical barrier to snow ingress, contributes to the structural
stability of the buildings (refer CA) and significantly influences the aesthetic values ofMawson's
Huts. To assess its effectiveness, the following characteristics were visually assessed (refer
Appendix B):

• location;
• intactness;
• surface colour;
• erOSIon;
• corraSlon;
• surface texture;
• staining - metal, mould, melt water;
• shrinkage;
• residual material under battens;
• condition and type of metal fastenings.

The exterior cladding was originally intended to provide an intact, impermeable barrier to snow.
Drift snow penetrates the smallest openings and historical records indicate that even the 1911AAE
had difficulty keeping snow out of the Main Hut. Substantial amounts of drift snow continue to
penetrate the exterior cladding, filling the roof and wall cavities and entering the living spaces
through gaps in the interior cladding.
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Wooden cladding covers most exterior walls of the Main Hut and Magnetograph Hut, although
there is some loss from the southern end of the west veranda and the northern end ofthe west
Workshop veranda. Most boards remain securely fastened.

Snow appears to enter the roof cavities along the ridge cappings, around skylights and through gaps
within and between boards. The tar paper lining in the Main Hut is fragmentary and ineffective in
preventing snow passing from the roof cavity into the interior spaces. The tar paper lining the
interior of the Magnetograph Hut remains substantially intact.

CONDITION OF IRON FITTINGS AND FASTENERS
Iron fastenings and fixings deteriorated rapidly following extraction from wooden building fabric
and from snow and ice showing weeping corrosion and flaking of surface.

'U' bolts extracted from ice showed weeping within 2 days ofbeing re-installed. Weeping
concentrated in areas of stress, that is at top of 'U' and to a lesser extent on nuts. Re-installation
coincided with increase in external temperatures and dripping water inside hut and increase
humidity inside. 'U' bolts removed, surface slightly pitted and very small corrosion flake breaking
away from surface. No evidence of weeping. Cracks and delamination in bend areas visible in 2
bolts. Nuts seized by corrosion. 2 slightly distorted sides, damaged as collar ties collapsed. surface
wire brushed to remove loose surface and immersed in WD 40 to loosen nuts. Within a few days
all reinstalled bolts show beads of orange brown liquid on surface. This acidic chloride rich
solution indicative of active corrosion. Observed on surface of bolts and fittings removed in 1997
and stored on platform in LH

Bolts, nuts and washers removed during building repairs to the Workshop Oct-Dec 2002
Surface has a thin layer of red brown corrosion. Powdery orange brown rust covers some shaft
surfaces. Shafts generally of fairly uniform thickness, although one the shaft diameter of one bolt
is considerably reduced approx 10mm below the bolt head. Soft concretion (corrosion, wood fibres
and soil) are present on the shafts and nuder the heads of some bolts. Thick corrosion flakes have
broken off the surface of the domed head of two bolts and flakes are breaking away from some
nuts. The exposed surface is covered with a thin, red, crystalline corrosion material Very small
droplets of orange liquid have formed on the thread, nuts and nuder the heads of two bolts since
they were removed from wood and ice.

The shafts of some of the bolts and nails were twisted when removed from the building fabric,
however only one nail snapped (just nuder the head). Broken nails in the reference collection were
deliberately cut to facilitate removal from timber.

SNOW INGRESS
The continuing ingress of snow into the Main Hut emphasises the need for regular building
maintenance. The 2002 AAD expedition identified where snow was entering the interior of the
Main Hut and made repairs necessary to block further ingress at these areas. However, given the
deterioration of the building fabric and exposure to extreme winds, it is most likely new entry
points will continually appear.

The 2002 expedition observed fresh snow in the:
• Workshop;
• Living Hut platform above Mawson's Cubicle and overhanging the eastern side;
• Mawson's Cubicle;
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• Living Hut, south west comer;
• Living Hut, on bunk at northern end of west wall;
• Living Hut, northwest comer.

To monitor the effectiveness of past attempts to seal the Main Hut, black plastic sheeting had been
left in the centre of the Workshop and on a platform above Mawson's Cubicle by the 2000/2001
AAP Mawson's Huts Expedition. Although these sheets were clear of snow in Jan 2002 (refer I
Godfrey report), by October 2002 a substantial amount of snow had collected on both sheets.

The AAD 2002 expedition removed and weighed (using a spring balance) fresh snow that had
collected on these sheets and in Mawson's cubicle.

Workshop Platform
A considerable amount of snow had entered the Workshop, extending from the north east comer to
the eastern skylight and into the centre of the room. The lid of the Campbell Scientific datalogger
box in the centre of the Workshop was covered with a 90mm layer of snow. Only snow that had
collected on the plastic sheet, measuring 900 x 1300mm and lying 1440 from the west wall and
2800 from the south wall, was weighed.

Weight ofsnow removed (2/11/02) 52.5Kg

Platform above Mawson's Cubicle, Living Hut
A considerable amount of snow had entered the Living Hut through the southern skylight, covering
the entire platform above Mawson's Cubicle, including the black plastic sheet.

Snow was carefully removed from the black plastic sheeting on 2/11/02. The entire platform was
later cleared of snow to carry out repairs to the southern skylight to stop further ingress (refer CA's
report).

Weight ofsnow removed from black plastic sheeting (2/11/02
Weight ofadditional snow removed from platform (26/11/02)
Total snow removed

80.4Kg
62.25Kg

142.65Kg

Mawson's Cubicle
Mawson's Cubicle was emptied of fresh snow in January, 2002. By October, 2002, the room had
partly refilled with snow, entering from the south east comer and cascading over the comer shelves
and onto the floor in front of the bed. Additional snow collected on the shelves above Mawson's
bunk after a mild two day blizzard.

Weight ofsnow removed (check date)
Weight ofsnow removed (3/12/02)
Weight ofsnow ingress after a two day blizzard (9/12/02)
Total snow removed

75. 65Kg
17.45 Kg
14.25gKg

107.35Kg

SNOW DRIFT PROFILES
The north, east, south and west face ofall buildings (Main Hut, Magnetograph Hut, Transit Hut and
Magnetic Absolute Hut) were photographed in early November before a substantial amount of
snow ablation had occurred. Two metre ranging poles (500mm divisions) were used as a scale in all
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photos. Due to the strong wind and hard icy ground, the poles had to be hand held in photographs
(ie documentation required two people). The photographs record the extent of snow cover and
amount ofwind scour around the buildings in early November 2002.

MELT WATER PROFILES
The snow around the Main Hut remained frozen throughout November and early December. Snow
first began to melt around the Main Hut on the Sth December, forming small melt pools on the
eastern and western sides of the Hut. Scale photographs ofall sides of the Main Hut were taken on
the 9/12/02 to document the extent and location of the melt pools and visible tide marks on the
exterior cladding.

The photographs show that during summer, water accumulates against the east side ofthe Main Hut
and many hut timbers are in contact with melt water. Melt pools did not form against the north,
south and west sides, although two previously frozen pools melted a short distance from the west
side of the Main Hut. Submerged artefacts were observed in all melt pools.

Melt pool Location (9/12/02)
SOcm west of Main Hut at northern end
? west of Main Hut at southern end
Centre of east wall (between 34-49 from southern end)
Under north east comer of Workshop veranda

Size (em)
190 (wide) x 250 (long)
190 (wide) x 490 (long)
120 long
Not recorded

Tide Line Location (9/2/02)
East wall - tide marks visible on most boards at the southern end, approximately 1O-30cm above
the level of snow and water. Snow and rock cover the base of most boards, except those in the
centre of the wall (34 - 49) which are in blubber/water and the IS boards at the northern end which
are in air.
Eastern end of south wall (4 boards) - faint tide mark above snow line. The base ofthe two eastern
board rest in water. The lower 50cm ofthe boards are a grey colour.
Western end of south wall (9 boards) - faint tide line above snow cover. Boards are a grey colour
below tide line. Snow still covers most of south wall.
Northern end of the west wall (36 boards) - jagged tide line extended between 0-25mm above the
base ofthe cladding boards. Below the tide line, the boards are a dull grey colour.
Western end of south roof (boards 31 - 54) - jagged tide line extends approximately O-SOcm from
the roof edge.

DEFIBRING UNDER TARRED GALVANISED METAL
Not located

TIMBER LOSS AROUND A CIRCULAR METAL CHANNEL ON NORTHERN PLANE
OF LIVING HUT ROOF
To complete
Circular outline made by a loose batten (since lost) rotating around an iron nail. The nail protrudes
6mm above the wooden cladding. The circular impression extends over 2 cladding boards (boards
17-IS from the eastern end).
Impression is not visible as a continuous circle - most distinct at the top and bottom, not evident on
eastern and western sides
Shallow depression, approx 2mrn wide with rounded sides
Colour-?
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TIMBER THICKNESS
The exterior timber cladding provides a protective barrier against the strong and very abrasive
winds at Cape Denison. To provide some indication of the integrity of this barrier, the thickness of
wood at selected points on the Main Hut, the stake on the apex of the Main Hut, Absolute Magnetic
Hut, Proclamation Board and Memorial Plaque were measured. Many of these timbers had
previously been measured in Jan 2001.

Result recorded in appendix

MOISTURE CONTENT PROFILING
The moisture contents of a selection ofMain Hut, Magnetograph Hut, Absolute Magnetic Hut
timbers were determined in early November and repeated in December 2002, using a Protimeter
Mini C moisture meter (refer Appendix B). Moisture content had previously been determined at
similar locations in January 2001.

The November readings were determined before snow began to melt. December readings were
taken while snow was melting in roof and wall cavities and on the ground, and pools had begun to
form against the east wall of the Main Hut.

The results show a steady increase in moisture content (for nearly all timbers) between November
and January that corresponds to warmer ambient temperatures and increasing melt. As a rough
guide, moisture contents increased approximately 2-5% each month between November and
January.

Exterior timbers have significantly lower moisture contents than interior timbers - drying effect of
the wind and sun and reduced humidity ofthe air.

Main Hut (interior)

East wall
South wall
West wall
East ceiling
Outer walls Mawson's cubicle
Darkroom east wall

Moisture content (%)
3/11/02 8/12/02
17-20 22-28
17-19 20-28
19-20 20-23
Not recorded Not recorded
19-20 23-28
19-26 18-40+

1/01
22-32
25-28
23-25
23-28
23-28
23-50

Main Hut (exterior)
East veranda
South veranda
West veranda
North Workshop wall

Magnetograph Hut (interior)
Stable door 1
Stable door 2
Stable door 3
Inner porch
East wall
South wall
West wall

3/11/02
6-9
11-12
6-8
6
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8/12/02
6-20
12-14
6-9
6

17
20
20-26
17
17-23
20-26
19-22

1/01
8-9
14-15
8-11
8-9

20-25
20-23
20-23
22-23
19-28
22-60+
22-23



North wall

Absolute Magnetic Hut
East wall
South wall
West wall

17-26

6
6-11
6

17-60+

9-17
11-17
6-8

Wet timbers (those in contact with melt water) recorded moisture contents up to and exceeding
60%.

Interior battens along the top of the north wall of the Magnetograph Hut recorded moisture contents
in range 28-35% in December 2002. This is significantly greater than recorded in Jan 2001. No
evidence of snow ingress into the Magnetograph Hut.

Interior timbers against east wall higher moisture content in Dec and Jan as base ofboards in
contact with water and not dried by sun.

Moisture readings of exterior timbers on the south wall of the Main Hut were slightly higher than
for other walls. This probably caused by melting of drift snow resulting in damp timbers shaded
from direct sunlight.

COLLECTION MANAGEMENT

ARTEFACT DOCUMENTATION
The materials conservator and the archaeologist work together to describe, photograph, locate and
condition report artefacts inside and outside the Main Hut. Priority was given to documenting
selected artefacts in the scatter north of the Main Hut, seal caches distributed throughout Cape
Denison, artefacts in Mason's cubicle and Hurley's darkroom. A detailed inventory was completed
of the exposed artefacts in the Living Hut.

CONDITION OF ARTEFACTS

Bone
Variety of sheep, seal, penguins, and possibly dog. Many of the penguin bones are probably not
related to Mawson artefacts (no evidence of cut marks, use).
Some bones complete, many incomplete and fragmentary and unable to be identified.
All bones sun-bleached a brilliant white.
Green algal stains on bones in contact with artefact soil.
Most bones fully exposed but some still partly buried in snow.
Some bones show distinct cut marks.
Surface of many bones partly eroded, exposing cancellous tissue
Ligaments and other soft tissue remain on some bones -light yellow, stiff inflexible.

Iron artefacts
Surface generally smooth and slightly iridescent
Dark reddish brown uniform colour, dotted with small areas ofbright orange (1-3mm diam)
Small corroded flakes breaking away from surfaces (2-5mm)
Many artefacts distorted - missing areas with brittle, jagged edges. Some tins only remain as
corroded base or top open rings
No remains oftinning visible on cans.
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Wooden artefacts

Iron fittings
Surface has a thin red brown corrosion layer with a solid metal core. Powdery orange brown rust
covers some shaft surfaces. Shafts generally of fairly uniform thickness, although the shaft
diameter of one bolt is considerably reduced approx 10mm below the bolt head. Soft concretion
(corrosion, wood fibres and soil) are present on the shafts and under the heads of some bolts. Thick
corrosion flakes have broken offthe surface of the domed head of two bolts and flakes are breaking
away from some nuts. The exposed surface is covered with a thin, red, crystalline corrosion
material Very small droplets of orange liquid have formed on the thread, nuts and under the heads
of two bolts since they were removed from wood and ice.

The shafts of some of the bolts and nails were twisted when removed from the building fabric,
however only one nail snapped (just under the head). Broken nails in the reference collection were
deliberately cut to facilitate removal from timber.

Wood surrounding in situ fixtures stained concentric oval shaped rings with greatest along wood
grain. Orange coloured next to metal gradually becoming grey outer ring.

Shelfbrackets
Remnants ofblack enamelled surface - variable amount left.
Many distorted and broken due to weight of overlying snow.
Severe delamination
Orange brown crystalline powdery surface. Some active weeping

Tin cans
Variable condition, some good, some less so, depends on contents, moisture etc. Tin cans in
Hurley's darkroom very poor. And many completely eaten through - possibly contents or locally
higher humidity as result of small confined space (chech TIRH sensors) and some weeping in this
room. No detectable parts ofhut worse.
tinned surface broken with powdery crystalline orange brown small spots in places becoming
continuous reddish brown surface. Rims, particularly base generally most corroded - continuous.
Where tin open and inside visible, gen heavier corrosion inside. Small flakes often cover shelves
around tins.

Copper alloy artefacts
Inside - brown patina interrupted to varying extent with smooth, powdery bright aqua green blue
corrosion. When copper alloy artefacts covered with hoar frost, the surrounding ice is stained and
impregnated with green corrosion.

Wood
Excellent condition, dimensionally stable and little shrinkage and separation between boards.
Stained by metals, particularly iron stains (refer above).
Mould visible only areas with locally high humidity (eg Hurley's bunk, Hurley's darkroom above
sink, inside entrance W doorway) and where paper tape sealed over joins. Generally grey to vivid
black" mostly staining, some rased bits??
Smoke etc darkened grubby surface, as inidicated by lighter areas which originally protected and
hidden by tape.
Structural strength not assessed.
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Paper
Generally okay, limp. Some mould stained and some have small spots ofpowdery black mould.
depending on location.

CONSERVATION

Rex
Detailed description and condition previouly recorded. Compared with, seems little changed,
mould extensive but not worse as present when removed from plateau. Smell not thought to be
attributable to active rot - doctors assessment. No sign of thaw inside box Not rewrapped in bubble
pack as damage likely to be cause bone fragment s caught in plastic when unwrapping when
unwrapping etc as plastic catches in claws etc. Sat on a bed ofbubble wrap
No sign of thaw inside box.

Tail Plane
Soft snow on south side
Tail Plane - North side hard ice, south side less compacted softer snow. Large areas of ice sawn
away using chainsaws (mark on frame on north side). Cold chisels used to approximately define the
extent of the frame and to chip away ice to within I-Scm of the canvas. Comment - hard ice frozen
to and supported by fragile canvas - great care required, can't be quick as risk tearing canvas.
Requires understanding and patience of all concerned as slows down ice removal. Heat gun set on
low heat and used approx 20cm away and continually moved used in combination with cold chisels
to soften and chip ice - two people one to operate hot gubn and support canvas as nec and one to
chip and remove ice (without melting too much). Archaeologist did not consider variable speed
grinders appropriate given the extreme delicacy of the canvas. Heat gun quickest and safest means
available although extreme care as easy to burn fabric and concern at wetness

STORAGE OF OUT-OF-CONTEXT ARTEFACTS
Ice removal by the 2002 expedition and by previous expeditions has exposed a large number of 'out
of context' artefacts. Future ice removal will yield even more 'out of context' artefacts that cannot
be returned to their original location (in many cases the original location was destroyed during ice
removal). Photographic and other evidence indicates that many artefacts inside the Main Hut have
been moved, possibly by past expeditions and visitors to the Hut, and are no longer in their original
location (that is 'in context').

'Out of context' artefacts excavated by previous expeditions were scattered throughout the Main
Hut. Many ofthese artefacts had become frozen in ice (for example, artefacts stored on bunks on
the west wall of the Living Hut, in plastic containers in the south east corner of the Workshop and
under the lower bunks in the south east corner ofthe Living Hut). Frequently artefact labels had
been lost or become illegible. A variety of storage containers had been used, contributing to the
untidy and confusing impression inside the hut.

To consolidate artefact storage, all freshly excavated 'out of context' artefacts and many previously
excavated 'out of context' artefacts were relocated to a temporary storage area in the south east
corner of the Workshop. This area appears to be free ofdrift snow, is the coldest part of the
Workshop and is visually unobtrusive (it is partly hidden behind the door leading into the Living
Hut). Unfortunately, time did not permit the relocation of all 'out of context' artefacts stored by
previous expeditions to this area.
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The following 'out of context' artefacts are presently stored inside the Main Hut:
• Rex, a freeze dried husky, collected from the plateau in 1997/98 - stored in a large pine

crate buried in ice in the south east comer of the Workshop;
• artefacts exposed by the 1985/86 Project Blizzard excavation (to install Acrow props in the

Living Hut) - stored in a covered black plastic bin in south east comer of Workshop
(previously stored in plastic bags and boxes on bunks on the western side of the Living Hut
and south east comer of the Workshop. This material was completely frozen in hard ice
when we arrived in October 2002);

• miscellaneous organic and metal artefacts liberated from ice in Workshop and Living Hut
by 2002 expedition - stored in covered black plastic bin in south east comer of Workshop;

• large tin and acetylene tubing excavated by 2002 expedition in the Workshop - stored in
covered black plastic bin in the south east comer ofthe Workshop;

• kerosene tin collected from the plateau in 1997/98- stored in wooden AAD crate in south
east comer ofthe Workshop;

• air tractor tail excavated by 2002 expedition - stored on a specially prepared wooden framed
string support on collar ties below the west skylight in the Workshop.

• artefacts exposed by the 1978 Workshop excavation - stored in large wooden boxes
(including large pine box) under the west workbench in the Workshop. Only three boxes are
partially visible although other boxes may be buried under snow.

• artefacts excavated from the Living Hut platform in 1997/98 - stored on labelled mylar
sheets under the eastern bunks in the Living Hut. This material is now partly frozen in hard
Ice.

• metal building fixings replaced during the 1997/98 expedition - individually labelled and
stored on the shelf adjacent to the acetylene plant. This material is actively corroding.?????

'Out of context' artefacts excavated during the 2002 expedition and 1985/86 Project Blizzard
expedition were freed of ice, labelled (brown cardboard labels found in the Granholm Hut) and
stored in covered black plastic bins (reused food bins).

Ice was removed from artefacts using a combination ofpercussion and natural freeze drying
techniques. On calm days, the artefacts were placed outside in plastic containers or on black foam
sleeping mats for the snow to melt and ablate. Artefacts were stored dry.

Fragmentary artefacts were placed with a label in brown paper bags or zip-lock plastic bags. Ideally
labels should be made from an inert material that remains flexible in freezing temperatures and is
easy to remove from ice (cardboard sticks to ice). Permanent, non fade and non bleeding pens
should be used for writing.

Although the Artefact Implementation Guidelines state that 'out of context' artefacts and replaced
building fabric should be clearly labelled and stored in the building from which it is removed, this
is neither practical nor appropriate in the long term. The policy of using the hut as a dedicated
storage space seems at odds with the plan to open the hut to visitors. The presence oflarge
quantities of stored artefacts and building debris obscures significant fabric and spaces inside the
hut and diminishes visitor experience and understanding of the hut as a living space. According to
the CMP, the building material can not be (and generally could not be) reused.

Eventually, 'out ofcontext' artefacts should either be removed to a dedicated storage area outside
the Hut (either at Cape Dennison or in Australia) or reinstalled in an appropriate, visually
accessible setting inside the hut.
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It would be inappropriate to move'out of context'artefacts from other historic buildings, including
tin cans and stove parts in the Magnetograph Hut, into the Main Hut for storage. The clothing in the
Magnetograph Hut is in its original location and should remain in situ.

REFERENCE COLLECTION
Shattered collar ties and a large amount of failed tar paper were collected during the 2002 season.
This material was all recorded in situ prior to commencement of excavation and restoration work.
A substantial amount of replaced building fabric from previous expeditions, including the collar
ties replaced during the 1997/98 season, was stored in or under the Granholm Hut. Although clearly
labelled at the time, most labels had been lost or become illegible and therefore the context was no
longer certain.

Replaced building materials from all expeditions and representative samples oflining (including tar
paper), insulation, fittings, wooden building materials and wooden battens were assembled and
(following approval from the AAD) returned to Australia for assessment. It is proposed to form a
reference collection ofbuilding materials at the AAD for research and the preparation of future
expeditions. Returned material not required should be disposed of as the AAD sees fit. Appendix
D lists items returned to Australia for assessment.
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APPENDIX A
CONDITION OF BUILDINGS AND STRUCTURES

PROCLAMATION PLAQUE

Description
The proclamation plaque is attached to the base of a metal pole located east of the automatic
weather station near the top of Anemometer Hill and southeast of the Main Hut. The rectangular
plaque is secured against the north side of the pole with ferrous wire threaded through the centre
top and bottom ofthe plaque. Rocks partly cover the south side. Wood grain runs horizontally.
Letters (partly hidden by pole and rocks) carved on southern side read: 'CO BY CLS HUSTER
ACT: 1986'

Condition
The north surface of the board is a uniform grey colour and all lettering is distinct with sharp edges.
The southern side is a golden colour with white streaks towards the base.

The thickness of the board increases towards the bottom edge, which is protected to a greater extent
from the abrasive, south (katabatic) winds.

Faint brown metal staining extends along the wood grain both sides ofthe metal wire. Water
staining of top 2 em ofwest side.

Wood split top west comer and extends for 5cm along top edge and down west side. Fine cracks
extend inwards from the east and west edges. Larger cracks extend from the eastern edge to the 'r'
of British and from the western side to the 'y' in Sovereignty.

Slight corrasion present on top edge. Wind eroded top west and east edges. Wind eroded scar
above the rock on west edge.

Moisture contents of the north and south sides were 6% or less.

Thickness measurements
Thickness measurements - eastern side from top to bottom
Top edge (IOmm below) 21.17mm
Middle 22.37mm
Lower (20mm above) 23.18mm

Thickness measurements - western side from top to bottom
40 mm below top edge 22.78mm
Middle 22.87mm
Depression upper edge 23.41
In depression 20.80

Thickness measurements - top edge behind pole 22.52mm
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MEMORIAL CROSS
The memorial cross is located near the crest of the rocky ridge on the western side of the Main Hut.
The commanding location exposes the cross to abrasive windborne particles carried by the
prevailing katabatic winds.

The cross is presently structurally sound in its rock foundations and the join between beam and
post.

Description
The memorial cross is constructed from two large wooden pieces (post and beam) and metal bolts
and brackets. The post is embedded in rock and protected by a rock cairn near its base. The
crossbeam was re-erected in 1997 with new metal bolts and brackets. An original bolthole in the
centre ofthe post and crossbeam was not reused.

The replica plaque consists of three individual wooden boards bolted together at all four comers.
The grain runs horizontally in the outside boards and vertically in the middle board. The plaque is
bolted to the northern face ofthe cross with two metal bolts. The bolts pass through the cross post
and the two southern most boards of the plaque.

Condition
The ridged west, south and east surfaces of the cross indicate corrasion by windborne ice particles.
Corrasion is particularly severe on the south east corner ofthe post and under and on the south
facing side of the crossbeam. The north east and northwest corners of the post, immediately above
the plaque are corraded and have been hollowed out (approximately 30 x 30mm each side) by the
wind (photo CD1 122-2291). Very little corrasion is evident near the ground, where rocks protect
wood surfaces from abrasive wind. The replica plaque exhibits minimal corrasion.

Abrasive winds have significantly reduced the thickness of the wooden cross and the south facing
board ofthe replica plaque. Where wood is covered by metal fittings (for example iron brackets
cover the ends of the cross beam), it has nearly retained its original shape and thickness (photo CD1
122). For example, the wood is approximately 10-22mm thicker where the upper bolt attaches the
plaque to the post. The lower bolt is not raised above the surrounding wood as the rock caim and
snow protects it from abrasive winds. The comers of all the cross timbers are rounded, except near
the base of the post which is protected by rocks and also snow for much of the year. The southern
face of the plaque has worn very thin, except where it is protected from the wind by the post, the
rock cairn, snow and the metal bolts (photo CDl: 122-2294). The northern face of the plaque
exhibits little loss of surface and the edges of the letters remain sharp.

Timber thickness measurements of the replica plaque were taken to indicate the abrasive nature of
the wind and assess the rate of timber loss. These measurements repeated measurements taken
during the AAP Mawson's Huts Expedition 2000/2001. Timber thickness measurements are listed
in Appendix C. The length of the north side of the cross in contact with the plaque is 1O.94cm

Severely corraded wooden surfaces are a rich golden brown colour, indicating recent surface loss.
The northern side of the cross and plaque has oxidised to a bleached grey colour. A white material,
probably salt, is present on the western, southern and eastern sides. The lower western and eastern
sides ofthe plaque are a darker brown colour, possibly water stained by melting snow and through
contact with wet rocks (photos CD: 122-2289, 122-2295).
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Longitudinal cracks are present on the north face of the plaque, originating from the western and
eastern edges. (oxidation progressively results in decomposition of lignin causing staining and
longitudinal cracking Kaila). Cracks are also present on the south face of the plaque.

Dist from top eastern edge (cm)
7.8
15.5
22
26.6
32.2
39

Dist from top western edge (cm)
15
24
27.5
37

Length of crack (cm)
5
9.3
10.3
13
5
9.2

Length of crack (cm)
9.7
7
58
5

A small amount of defibring is present on the plaque; on the middle of the west side and on the
north side, extending from the top left comer to the post. The wood surrounding the metal bolt at
the top left comer is also rust stained (photo CDI: 122-2284). The wood around the three other
plaque bolts is unstained. Both defibring and rust stains indicate the presence ofhigh humidity and
salts.

Thickness measurements were taken along the upper and side edges of the memorial cross plaque
at 5cmintervals (Appendix C).

STAKE AT APEX OF LIVING .HUT

121-2193 16/11/02 Facing south Michael Staples measuring thickness of stake at apex of Living Hut roof.
east

121-2194 16/11/02 Facing north Corrasion at base of stake on apex ofLiving Hut roof.
east

121-2195 16/11/02 Facing north Lower copper alloy fitting on stake on apex of Living Hut roof.
east

121-2196 16/11102 Facing south Upper copper alloy fitting on stake on apex ofLiving Hut roof.
east

No scale used because of difficulties with wind and location Apex orientated in nw-se plane, in line
with iron topped roof ridge capping

Description
Wooden stake projects 1115rnm (measured on northwest side) above the apex of the Living Hut
roofin (approximately) a north east- south west orientation (ie. parallel with roof ridge capping).
Slightly crumpled iron cladding covers the roof at the base of the stake.

There are four holes in the stake. The top two holes (diam. 6.5rnm or Y4") lie in a north east-south
west direction. The lower two holes lie in a north west-south east direction and a bolt passes
through these two holes. Both bolts are threaded with a ferrous nut either side of the wooden stake
and a short length of a copper alloy cylinder are soldered to the southeast ends. A pink rubber
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washer fills the interior of the lower cylinder. The upper cylinder is empty. Copper alloy wire is
loosely wound around the bolts.

Length of upper bolt between faces of nut and cylinder
" lower" " ,.
Diameter ofbolts
?Outside diameter of nuts
?Inside diameter of nuts
?Outside diameter of copper alloy cylinder
?Inside diameter" "
Inside diameter ofrubber tubing
Diameter ofwire

153mm
157mm
9.5mm
12x 25.4mm (1")
19-34mm??
22-25mm

5.5mm (3/16")
1.4mm

Condition
The stake is very fragile and visibly moves in medium and strong winds.
The stake is a golden colour on all sides.
All wooden surfaces facing the prevailing katabatic winds are severely corraded (photo CD1, 121­
2194).

Above the roof flashing, the stake rapidly reduces in thickness. The greatest loss occurs in the
NW/SE plane, 85mm above the flashing (photo CD1 121-2194). The original size ofthe stake is
indicated by its dimensions at the roof flashing (53.2 x 56.1mm). Originally, the stake probably had
parallel sides, as the distance between the nuts on both bolts is approximately 53 mm. The
northwest side remains relatively straight as this side is protected from the wind.

Thickness of stake in WSW/ENE direction
Top of stake 41.03mm
Above top bolt (105mm) 46.51
Midway between bolts 47.5
Above lower bolt 45.8
85mm above flashing 43.7
Flashing 53.2

Thickness of stake in WNWlESE direction
Top of stake 29.05mm
Above top bolt 44.30
Midway between bolts 36.25
Above lower bolt 36.6
85mm above flashing 2.8
Flashing 56.1

The stake exhibits no defibring, longitudinal cracking or splitting.
The copper alloy cylinders have a smooth, dull greenlbrown patina with light blue/green corrosion
near the soldered bolt join. The bronze bolt have a redlbrown patina and steel nuts are dark
brownlblack. Dark brown metal staining discolours wood above and below the lower bolt on the
northeast side of the stake, and to a lesser extent the upper bolt (photo CD1: 122-2195,122-2296).

The pink rubber washer is inflexible and cracked.

Movement of the bolts by wind has enlarged the bolt holes.
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2 washers
2 washers (fragment ofhessian under lower washer)
1 washer
2 washers (fragment ofhessian under lower washer)

MAGNETOGRAPH HUT
Roof
The south sloping roof of the Magnetograph Hut was over-clad with bright golden coloured
Integrain varnished Baltic pine timber boards in 1997. The Intergrain varnish is beginning to
weather at the edges of individual boards. Board are slightly cupped and have shrunk a little
(photos 124-2468 - 124-2476).
Original roof battens are present on the northwest comer, eastern end of north edge and western
end of south edge. Battens are a light golden colour and severely eroded, particularly on their
southern edge. Knots (slightly harder) protrude above surface. Roofbattens are generally secured
with copper alloy rose-head nails. Fragment of two layers of sheepskin and layer ofhessian
survive under the roofbatten at the eastern end of the north edge (photo 124-2476).
The timber around the vent on the western edge ofthe roof is severely corraded (photo 124-2475).

South wall
The south wall is almost completey protected by a rock wall which butts against the wall. Solid
snow drifted against the rock wall. A small amount of timber is exposed above the wall, varying
between 0-300mm (note in snow drift profile snow covers all boards and part of top batten). An
uneven tide mark exposed later in the seaon. Above the tide mark, boards are a polished light
golden colour. While below, the boards are light grey with black mould on boards behind rocks
Fragments of the hessian that originally covered the external wall surface are visible. Hessian a
dark brown colour. The hessian appears to have been held in place by copper alloy tacks with
square copper alloy washers present on boards 10, 12, 16, 17, 18, 19,22,28 (from eastern end)
All exposed nails are copper alloy rose head nails with brown/green patina.
The exposed part ofboards from western end to 16th board (from eastern end) are severely corraded
and boards 16, 19, 23 and 24 from eastern end there is complete loss of soft tissue in places
(corraded boards covered as part of the 2002 building program - refer CA's report).

East wall
Timber cladding bleached a light cream colour, grading to grey with black mould surface behind
rocks. Boards slightly corraded. Boards have shrunk slightly and there is shallow spits along grain
in boards and gaps (up to 5mm) between boards. Boards secured with copper alloy rose head nails.
Hessian fragments visible beteen rocks and boards 1,2,5,6 (from northern end). Snow obscured
other boards near rock wall edge. Copper alloy washers are present on the following boards (from
northern end)
Board 1
Board 2
Board 5
Board 7

North wall
Covered with snow except western end which cleared around stable door to gain access inside.
Boards above stable door - some corrasion and shrinkage with gaps between boards up to 10mm.
Flapping board east of stable door. Melting snow dripping onto east side of door. Mixture of iron
and copper alloy nails used in door.

West wall
Timber boards at the northern end are severely corraded at the top. Boards 1-3 (from northern end)
complete loss of soft tissue near top. Wood is a deep golden colour.
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Iron and copper alloy fittings nails used to attach wall cladding. Hessian fragments and copper
alloy washers, visible between rocks and wall from 4th board (from northern end) to southern end.
Copper alloy washers present on 4th and 8th boards.
Tide mark visible approx 6cm above snow line on boards 1-7.

124- 20/11102 Facing north Eastern end of south wall, Magnetograph hut.
2468 Note tide marks on wall cladding above snow and rocks. Under the

tide mark (where boards are protected by the rock wall) the boards
are a grey colour with areas ofblack mould. Above the tide mark
the boards are a light golden colour and are splitting and there is
some loss of tongue and groove parts. The Intergrain roofboards
are beginning to cup and crack at their ends (particularly boards
5-7 from eastern end).

124- 20/11102 Facing north South end ofroof of Magnetograph Hut (point to ranging pole 8th
2469 board from eastern end). Note hessian fragments between the rocks

and the wall cladding. Note erosion of Integrain varnish from the
edge ofroofboards.

124- 20/11102 Facing north South end ofroof of Magnetograph Hut (point to ranging pole 8th
2470 board from eastern end). Note hessian fragments between the rocks

and the wall cladding. Note erosion of Integrain varnish from the
edge ofroofboards.

124- 20/11102 Facing north South end ofroof of Magnetograph Hut (point to ranging pole14th
2471 board from eastern end). Note copper alloy tacks and square washers

originally used to secure hessian against the wall. The 16-21st boards
(from eastern end) are severely corraded under the roof-line.

124- 20/11102 Facing north Detail of corrasion of 16tH board (from eastern end), under the roof
2472 line. Note that in some places the soft tissue has been completely lost.
124- 20/11/02 Facing north South end ofroofof Magnetograph Hut (from 21st board from eastern
2473 end).
124- 20/11102 Facing north South end of roof of Magnetograph Hut (JPoint ofranging pole on
2474 22nd board from eastern end).
124- 20/11102 Facing north North west comer of Magnetograph Hut roof. Note severe corrasion
2475 oftimber around vent and erosion of southern edge of the batten on

the northern edge of the roof
124- 20/11/02 Facing north North east comer of roof, Magnetograph Hut. Note thick layer of
2476 sheepskin under batten and eroded south side ofbatten
124- 20/11102 Facing west Linda Clark in front of northern end of east wall of Magnetograph
2477 Hut. Note sheepskin under batten at top northern edge of east wall
124- 20/11102 Facing south Northern end of east wall of Magnetograph Hut. Note sheepskin
2478 west under roofbatten and black mould on wood under sheepskin. Note

corraded surface ofwall cladding.
124- 20/11102 Facing north Severe corrasion of timber wall cladding, northern end ofwest wall
2479 east
124- 20/11/02 Facing east Severe corrasion of timber wall cladding, northern end ofwest wall
2480

MAIN HUT
West wall, Living Hut
Wood rich golden colour,
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Fairly smooth surface with some splitting along grain
Erosion indicated by thicker wood where battens lost
Blackish under battens
Brown streaks below and above iron nails. No staining from Copper alloy nails
Copper alloy nails green patina - continuous and uniform - concentrated at Send
Iron nails dark brown colour
Metal fastenings for cladding boards gen tight and close to wood surface
Severe corrasion of some battens
No evidence oftide marks on exposed boards (tide marks became visible later when snow at base
melted

West wall, Living Hut
Wood rich golden colour,
Surface texture - smooth dry surface, little sponginess. Loss of surface evidenced by raised surface
where battens missing. Little evidence ofcorrasion ofwall cladding but some battens severely
corraded.
Copper alloy, concentrated at southern end, nails have uniform greenJbrown patina and little metal
staining of surrounding wood
Iron nails smooth red brown surface. Staining of surrounding wood - long thin brownJblack streak
above and below nail along grain, pronounced at Send.
Grey black wood surface under battens and on northern edge (leeward edge) ofbattens and near
base. No grey staining where battens lost - only raised wood
No evidence of tide marks until very end of expedition
Surface splitting along grain
Grey staining where battens lost (some, also on root)

East wall
Boards grey brown increasingly wind polished and bleached towards S end and more bleached
towards roof. Grey weathered in areas frequently wet at base are weathered a dark grey
Defibring evident on N edge ofboards as soft white fluff. No evidence towards S end (from
board23 from Send)
Longitudinal cracking at LH end with and across 9DIAG) GRAIN and some splitting along grain in
greyer boards
East facing Living Hut roof
Cladding boards are generally bleached a light golden/grey with black mould????? Shrinkage of
boards opened gaps between adjacent boards up to lOmm. Toungue and grooves are generally
intact although some part lost. Shallow splitting ofboards along grain.
Boards on Workshop more golden - quite sharp transition and knottier and knots dark brown
Slight cupping at southern end
Long brown streaks
Seperation between boards Icm about. T gen inteact

North Facing walls
Mostly covered by snow except extremeties east and west. Boards golden under eaves north west
comer (upper) of Workshop (not veranda) Black mould along edges ofgolden boards.. Where
boards are often covered by snow - surface colour is weathered greylbrown with black (mould?)
about below second row of nails from top. Tongues, where visible (as result of shrinkage) is also
surface grey colour. Shrinkage, as indicated by gaps between boards is greater at the roofline and
progressively becomes less at lower level where boards covered by snow more. Boards tightly
fitting together at foundation level.
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Horizontal cladding exposed at NE veranda comer - cladding attachment not secure - sep from
eastern end
Softish rough surface. Splitting along grain
Small dark brown pronounced knots.
Iron staining thin brown streak

South wall
Not cupped
Smooth surface
Little corrasion - boards towards wend severely corraded and corrugated.
Significant loss ofpart ofwestern most boards at top - entry into veranda
Long thin streaks from iron nails
Jagged tide mark visible as ice ablates in summer
Splitting along grain exposed boards at south east comer

East roof, LH
Eroded polished surface
Gaps between boards
Fragments of iron cladding (northern near ridge capping)
Colour - variable golden grey with black mould where batten lost Light bleached golden grey
towards south
Surface splitting
Seperation with gaps between boards lcm. T and G generally intact.
Dotted with square FE washers with tar paper - top souther quarter to north mostly round Fe
washers with nothing underneath

North roof
Dark, grey brown, bleached to an increasing extent towards apex and east side. Black mould
Splitting along grain of surface all over, lots of
Boards shrunk - sep between boards l-2cm. Cupping
T and G lost partly or completely from many boards. T and G mostly grey with black mould
Surface hardish
Streaky water? Stains from apex - brown coloured jagged tide marks above skylight and below
apex
Round iron washers except above skylight and lower W comer. Iron cladding fragments on lower
half. Fragments of sailcloth above skylight
Thin brown metal staining from iron nails and washers from E \end to board 16
Putty in fire damaged area shrinking
No corrassion, although battens corraded near apex.
Snow ingress through fire damaged patch over kitchen - refer CA

Cladding timbers near the roof apex and above the skylight are a bleached and streaked with water
stains and black (mould?). The grey/brown boards on western end gradually shade to a light golden
brown oon the eastern end. Boards have shrunk to a considerable degree, all show surface splitting
along grain and separation between boards. There are significant gaps (caused by loss oftongue or
shrinkage) between (from eastern end) boards

5-6
6-7
12-13
13-14
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24-25
32-33
33-34 (note, board 34 cracked below chimney)
38 (note: lower comer of board 38 missing)

Small round iron washers dot the roof except in the area above the skylight and at the lower
western com (west ofbatten 33). Fragments of iron cladding are present on the lower part ofthe
roof.

West roof
Light gold, with grey mould, especially at Send
Sailcloth under battens rust stained near ridge capping
Eroded at southern end
Horizontal battens lighter?? thanvertical ones anddarker towards the lower Send.
Cladding darker above top row of battens near apex. Below top row, cladding bleached golden
colour, occassionally with black mould. Golden boards polished but with surface splitting.
Sedge - cladding boards eroded and thin
Cladding boards slightly cupped.
Significant gaps between many boards.
Orange metal staining on boards above skylight (from ridge capping)
No round or square Fe washers on W roof

South roof
Rope along some battens
No corrasion
Surface eroded (diffthickness where battens lost), edges ofboards rounded, greater towards Wend
Polished surface
No defibring
Golden colour, bleached light golden
Shallow surface cracking along grain - less deep than on N roof
Meltwater staining - some at roof edge Gagged tide mark) and below skylight
Slight cupping
Metal staining - thin brown streak from nails, not so long
Sep between boards 1-2cm
Some partial loss ofT and G. T and G gen golden colour
Eroded surface, rounded splitting and edges
No black staining on lost batten areas

Workshop
NW comer of veranda, N side
Min corrasion or erosion (though knots raised). Horizontal boards at comer (not T and G) flapping
and fluttering with gaps between boards and eroded. Golden colour with black on edges. Many
horizontal boards lost
Colour ofboards away from NW comer - grey brown with black mould? where covered by snow
for most of year.
Gaps between boards greatest at roof line. Little gap at foundation level
Slight cupping

Workshop Grey brown surface colour. Splitting along grain
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Latrine corner
Uneven colour - grey brown to golden, T and G dark grey
Corrasion ofhorizontal boards on N wall ofNW comer ofW veranda (4-5 from base)
Some splitting along grain
T and G intact and complete but some looseness between boards
Meltwater staining in comer above and below Hurley's drain and on inside wall ofW veranda
Metal staining - thin brown streaks from nails on boards facing north. Concentric orange to dark
brown rings by Hurley's drain. Bright orange streaks from iron nails between door and latrine.
Defibring on 2 boards below drain outlet.
N facing boards close together and T and G intact
Green algal growth on ends of exposed floorboards of dunny and at base of drain (chute)
Hessian fragments around chute rfagmentary and tom and bleached a light grey.

East wall
streaky bleached golden and grey
Dry feel
Soft, slightly defibring on N side where splitting along grain occurs - slightly streaky surface (hard
grain golden colour, soft grain white)
Corrugated surface ofboards near N end.
Knots dark tan colour, slightly raised
Some deep spitting along grain and cracking
T and G damaged on many boards with gaps from loss under roof line and elsewhere
Sep between boards pronounced
Base ofboards grey (protected by snow, melt water)
Narrow grey brown streaks from iron nails, not as long as on other sides

West wall
Separation between boards from N edge and 300 below roof
Many tongues lost and significant shrinkage - gaps (2-5mm) between boards
Cladding golden colour, grey brown staining of edge of some boards and on T and G
Corrasion of 2 N most boards, lessens towards Send
Thin brown stain above and below Iron nails - qiute long
Nails generally protrude l-3mm above boards. Nails secure (tight)
Knots prtude - knotty
Boards golden colour with grey staining on edges
Minimal splitting or cracking
South ofdoorway into Main Hut, boards weathered grey

BATTENS

MAGNETIC ABSOLUTE HUT
Incomplete with substantial loss of cladding.
All copper alloy nails with dark green brown patina. Minimal metal staining on wood.
All boards thin and become progressively thinner towards the top.
Timber frame corraded on east, south and west faces.
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East wall
Bleached a very light golden colour.
Corrasion increases towards eastern end.
Prominent dark brown knots.
Board 2 (from northern end) split along grain.

South wall
13 very eroded boards survive. Corrasion ofboards at eastern end
There are large gaps between the boards and tongues lost from most boards near top. Fragment of
tar paper under board 3 (from west). Boards vulnerable and board 1 (from west end) flapping

West wall
Two boards survive at southern end. Boards thicker than on other sides but corraded and eroded.
North wall
Three detached boards protrude from snow. Boards bleached a golden colour.
Severely eroded on south facing side ofboards

125- 21/11/02 Facing north Western end of south wall, Magnetic Absolute Hut. Note eroded
2506 surface of cladding boards; gaps between boards and thinness of

boards towards the roof line. Note tar paper fragment under the third
board from the western end.

125- 21/11/02 Facing north Western end of south wall, Magnetic Absolute Hut. Note eroded
2507 west surface of cladding boards; gaps between boards and thinness of

boards towards the roofline. Note tar paper fragment under the
third board from the western end.

125- 21/11/02 Facing north Eastern end of south wall, Magnetic Absolute Hut. Corrasion of
2508 east boards increases towards the eastern end.
125- 21/11/02 Facing north Eastern end of south wall, Magnetic Absolute Hut. Corrasion of
2509 east boards increases towards the eastern end.
125- 21/11/02 Facing west Southern end ofeast wall, Magnetic Absolute Hut. Boards bleached
2510 a light cream colour with prominent dark brown knots. Boards very

thin as a result of erosion of their surface, particularly near the
exposed roof -line.

125- 21/11/02 Facing east Northern end of west wall, Magnetic Absolute Hut
2511

TRANSIT HUT
To complete and format
East wall- battens severely eroded and corraded ( south edge by katabatic winds). Attached with
iron nails and fragments of sailcloth held under battens.

Some battens secured with SIS screws - refer CA's report
Intactness of cladding
Many boards horizontally laid.
Snow cover
Horizontal boards - T and G?

Interior
Fine and medium weave hessian frozen in snow in north west comer.
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Four iron brackets uniforn dark reddish brown wind polished surface.
East wall lined with fibro sheeting.
Blue strip painted onto north face of southern most timber upright in east wall.
'ROO" painted in black on 2nd surviving board from top at eastern end of south wall.

Blue strip painted on southern end of west wall.
Exposed light grey coloured floor boards in good condition.

Central pillar
South, north and east facing sides are a golden colour. Brown strip painted on southern side near
base and black lettering painted onto northern side.
West facing side is a light grey brown colour
Two battens on the north east and south west top of the black.
Six iron nails in the south east corner top ofthe block and five iron nails on the north west corner
top
Three copper alloy nails in the edge ofthe north east side and two in the north west side with
fragments of fine white fabric under nails heads. One iron nail on both other sides.
Raised black lettering 'longitude 9 30 10E FI'?? painted onto north face ofcentral pillar
Face Length at top (em)
South west 38
South east 35.3
North east 35
North west 34.5

East wall
Horizontally laid
Cladding generally intact with one board missing.
Cladding boards light brown becoming dark brown towards base
Some cracking along grain.
Prominent dark brown knots.
Brown streak short distance along grain from iron nails.
Boards corraded
Battens have severely eroded undulating southern face
dark brown where battens originally were.
Gaps of between 1-2cm between boards

South wall
Many boards missing from top. Significant gaps between boards.
Light golden brown colour
Prominent dark brown knots.
Cladding severely eroded with uneven thickness, Generally thin
Severe corrasion ofboards at lower western end and top eastern corner. Severe corrasion of
exposed southern face ofbuilding frame.
I-Scm gaps between boards
Fragments oftar paper at the lower south east comer between cladding and rock foundations.

West wall
Exposed frame timbers severely corraded on all sides.
Cladding boards generally golden to reddish brown colour stained with brown.
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Some loss of cladding boards
Brown iron stained streaks
Prominent knots

North wall
Significant loss of cladding except for lower boards and top west comer.
Surviving boards vary from light to dark brown.
Raised black surface where battens lost.
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APPENDIXB

MOISTURE CONTENT PROFILING

The moisture contents of a variety of internal timbers of the Main Hut and external timbers of the
Main Hut, Magnetograph Hut, Absolute Magnetic Hut and TH? were determined in November and
December 2002 using a Protimeter Mini C moisture meter. These readings repeated similar
reading previously determined in December 2000/January 2001 also using a Protimeter Mini C
moisture meter and taken from similar place.

Readings taken in early November were determined before/prior to any snow melt. Readings taken
in middle December when were taken after significant amount of snow had ablated and melt pools
forming at base of the Main Hut. At this time the temperature inside the Main Hut had risen
considerably as a result ofhuman activity inside the hut and sun melting ice and snow trapped
inside the roof cavity.

Board numbers run from the ground to the ceiling unless otherwise stated. Ie board number 1 is the
lowest board next to the ground. Data has not been corrected to compensate for the wood type
being measured (baltic pine).

MAIN HUT INTERNAL TIMBERS - 3/11102

Board No.
1
2
3
4
5
6
7
8

Moisture Reading
20
19
19
19
19
19
19
covered in hoar frost

Structural timbers of Hurley's bunk
Uprights 19
Beams 17
Bookshelf 19
Board with name on 19
Bunk above Hurley's 19
Side rail board 19
Dark room door(all four panels in centre of door) 17

Darkroom -East wall
A series ofreadings were taken approximately 15 ems north of the darkroom entrance door on the
east wall. Measurements were taken from the lowest board upwards.

The east wall ofthe darkroom abuts the ice and snow filled kitchen area of the Living Hut. Boards
10 and 11 felt damp to touch on 8/12/02
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Board No.
1
2
3
4
5
6
7
8
9
10
11
12
13

Moisture reading (%) - 3/11102
19
20
19
22
25
26
22
22
20
25
20
22
20

Moisture reading (%) - 8/12/02
18
22
22
26
26
28
28
28
26
38
40+
26
28

Moisture reading (%) - 8/12/02
22
23
23
23
23
23
23
28
26
23
23
23
23

Moisture reading (%) - 8/12/02
Unable to measure
Unable to measure
26
26

Darkroom - south wall
The only accessible board (mid way up the wall) had a moisture content of 23%.

Darkroom - north and west walls and ceilng
A variety of readings were taken from accessible boards, all giving values between 20-23%

Northern outer wall Mawson's Cubicle
The northern outer wall ofMawson's cubicle was not covered with thick hoar frost, compared to
many other walls. Readings were taken near the western end ofthe north wall. Boards 8 and 9 are
immediately under shelves
Board No. Moisture reading (%) - 3/11/02

1 20
2 22
3 20
4 23
5 19
6 20
7 20
8 19
9 19
10 20
11 19
12 20
13 19

Eastern Outer Wall, Mawson's Cubicle
The south eastern corner of the Living Hut was partially filled with snow and ice suspended from
the platform above Mawson's Cubicle. The snow obscured the power boards of the eastern outer
wall ofMawson's Cubicle. This snow was removed at the end of the 2002 expedition revealed the
eastern outer wall
Board No. Moisture reading ("/0) - 3/11102

I Unable to measure
2 Unable to measure
3 20
4 20
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5
6
7
8

Platform

20
20
20
20

26
26
26
26

Southern wall, Living Hut
The south west comer of the Living Hut was, at the start of the expedition, partially filled with
suspended drifted snow. This snow was removed revealing the southern wall ofthe Living Hut.

Readings were taken vertically above and below the 'H' of AIH bunk as this area was free of ice
and hoar frost.

Board No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
16

Eastern wall
Board No.

1
2
3
4
5
6
7
8
9

Moisture reading (%) - 3/11/02
19
19
19
19
17
19
19
19
17
19
17
covered in hoar frost
covered in hoar frost
covered in hoar frost
covered in hoar frost
obscured by snow
obscured by snow
obscured by snow
obscured by snow
obscured by snow
obscured by snow
obscured by snow

Moisture reading (%) - 3/11/02
20
17
17
20
20
20
20
20
20

3

Moisture reading (%) - 8/12/02
20
23
22
22
26
24
26
26
24
20
26
26
28
20
20 - under top bunk?
20
22
22
22
24
22
20

Moisture reading (%) - 8/12/02



Further measurements taken of timbers made up wall of upper bunk (C,L. bunk).

Board No.
9
10
11
12
13
14
15
16

Moisture reading (%) - 3/11/02
no reading
23
19
19
20
19
19
17

Moisture reading (%) - 8/12/02
28
28
26
24
26
22
22
26

Ceiling boards
All ceiling boards covered in hoar frost and could not be measured

EXTERNAL TIMBERS MAIN HUT

(Climatic conditions when readings taken.)

Southern veranda walls
13th board from south west comer covered in ice from just below second batten. No tide marks
exposed. Moisture readings vary from 12-14%

Exposed timbers on southern wall generally vary from 14-15%.

South East corner
Southern veranda wall - random readings 12-14%

Living Hut - Southem Roof
1-3 boards from south east comer, 11 % 75cm below level of roof. 12-14 % just under eaves all
along roof. Note most of wall covered by ice.

Living Hut - Eastern Veranda Wall
Moisture readings on the 8/12/02 determined on a sunny day following a three day blizzard and the
first day when small melt pools formed at the base of the eastern wall. Readings determined from
the 34th board from south east comer

Boardposition
Wet patch
Above frozen pool
5cm above frozen pool
10cm above pool
15cm above pool
halfway up board
just under eaves

Moisture reading - 3/11/02 Moisture reading - 8/12/02
20%

6~o 14
6% 9
6% 6
6% 6
6% 8
9% 8

random measurements along wall <6-9%
5-7 boards (Boards around penguin cache, frozen melt pool in contact with boards) on eastern wall
from northern end, 5-40 cm above ice. Under eaves 8%- II %
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Main Hut eastern roof
Just above eaves <6-8% all along roof

Main Hut western wall veranda
Random readings immediately above ice 8-9%. Body of wall vary from 9-11 %

Workshop veranda wall
lOth board from northwest comer, immediately 65cm below roof 15%

37cm 11%
12cm 11~o

14th board from northwest comer, 30 cm below roofl4%
14cm below roof 9%

Workshop northern wall west of auroral shelter (refer Ian's diagram)
2nd board at melt zone (damp timber) 38%
10cm above melt zone <6%
all other wall timbers were too dry to give a reading (>6%)

Eaves out ofreach, no readings taken

Workshop northern wall east of auroral shelter
Covered in snow, no readings taken

MAGNETOGRAPH HUT

Absolute Magnetic Hut
These measurements were taken before snow began to melt significantly, although small pools
formed in rock crevices during the sunny afternoon.

South Wall

Board (from west) Top
1 12
3 12
5 12
7 12
9 12
11 12
13 12

West wall
Board (from north) Top
1 9
2 8

250mm below top
9
9
11
11
11
11
9

250mm below top
8

5

500mm below top
11
11
11
12
11
11
11

500mm below top
6
6



East wall
Board (from north) Top
1 8
2 14

250mm below top
12
17

500mm below top
under snow
under snow

Note: readings 250mm below top were close to the snow line.
Board numbers run from the ground to the ceiling unless otherwise stated. Ie board number 1 is the
lowest board next to the ground.
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APPENDIXC

Timber Thickness Measurements

Stake at apex of Living Hut

Thickness of stake in WSW/ENE direction
Top of stake 41.03mm
Above top bolt (105mm) 46.51
Midway between bolts 47.5
Above lower bolt 45.8
85mm above flashing 43.7
Flashing 53.2

Thickness of stake in WNW/ESE direction
Top of stake 29.05mm
Above top bolt 44.30
Midway between bolts 36.25
Above lower bolt 36.6
85mm above flashing 25.8
Flashing 56.1

Proclamation plaque (from top to bottom)

East side Thickness (mm)
Top edge (lOmm below) 21.17
Middle 22.37
Lower (20mm above) 23.18

West side
40 mm below top edge
Middle
Upper edge ofdepression
In depression

Thickness (mm)
22.78
22.87
23.41
20.80

Thickness ofplaque in front ofpole 22.52mm

Memorial Plaque
Thickness measurements were taken along the upper and side edges of
the memorial cross plaque at 5cm intervals, using a digital vernier caliper.
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The readings confirm a decrease in the thickness of timber when exposed
to katabatic winds. Iron fittings, rocks and snow significantly protect
wood from the abrasive action of the wind.

Thickness of top edge of southern plaque board

Distance from east edge (em) Thickness (mm) Distance from
west edge (em) Thickness (mm)
3 3

4.1
5 5.9 5

4.1
10 5.9 10

4.6
15 3.8 15

4.6
20 7.0 20

3.5
25 16.0 25

7.7
30 22.7 30

21.5

Thickness of east and west sides of plaque

Distance from top (em)
o
5
10
15
20
25
30
35
40
45
55

East elevation (mm)
9.9
9.3

10.9
16.3
18.9
19.7
21.8
22.8
23.1
22.4
21.6

West elevation (mm)
6.2
8.7

10.2
12
15
16.3
18.8
21.2
21.4
22
21.6

Length ofnorth side of post in contact with plaque = 1O.94cm.
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Absolute Magnetic Hut

South wall
Note all board measured 100mm from the top of the wall cladding and taken at the
eastern edge. Measurements taken using the full (4cm) jaws of the digital vernier
callipers.

Board
1
3
7
12
13

Thickness
l1.45mm
8.45mm
inaccessible
3.57mm (4.15 200mm blow top ofboard)
4.63mm

West wall
Note all board measured 100mm from the top of the wall cladding and taken at the
northern edge. Measurements taken using the full (4cm) jaws ofthe digital vernier
callipers.

Board 1
Distance from top (mm)
100
200
300
400

Board 2 (south edge)
Distance fi'om top (mm)
100
200
300
400
500

Thickness (mm)
29.5
15.14
14.92
15.18

Thickness (mm)
14.10
13.14
13.78
13.55
13.79

Stable Door
Measurements taken as per Ian Godfrey's diagram in his 200012001 report.
Measurements taken at 50mm intervals from top to bottom.
Top 17.89
50 20.9
100 19.9
150 19.83
200 19.57
250 19.84
300 20.45
350 19.89
400 20.33
450 20.54
500 20.75
550 21.26
600 21.45
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Note while these results show the same general pattern of increase from top to bottom
as Ian's results the amount of increase and the measurements are very different.

East wall
Board I (north edge), 100mm from top - 9.97mm.. Measurements taken using the full
(4cm) jaws of the digital vernier callipers.
No other measurements possible as design of callipers prevented access between
boards.
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APPENDIXD

List of artefacts to be returned to Australia for assessment (attn: Estelle Lazer) ­
either to be incorporated into a Mawson's Hut reference collection or discarded.

Iron fittings removed during AAP 1997/98 building program and stored on
platform above kitchen.

• Ferrous spade fitting, nut and washer from bolt A junction NW - E, with
washer and nut.

• Ferrous spade fitting Gunction NS-E at Bl.
• Ferrous spade fitting, bolts, nuts and washer from junction NS-W collar tie at

Bl bearer.
• Ferrous bolt, nut and washer from junction post P2 and joist J4.
• Ferrous bolt and nut from lower shelf support, through junction 3x2.
• Ferrous platform bolt connection between collar tie and western post.
• Ferrous platform collar tie connection between post and joist.
• 7 ferrous washers.
• 6 ferrous nuts.
• Ferrous hinge.
• 3 ferrous screws and 1 ferrous nail.
• Unlabelled ferrous bolts and washer.
• Unlabelled ferrous bolt fragments and nut.

Shaft length
Shaft diam - square
Shaft diam - round
Nut
Washer - ext. diam.

Iron fittings removed during AAD 2002 building program
" 3/8" bolts, nuts and washers removed from Workshop apex.
(Condition: Weeping corrosion on and under heads and threaded part of shaft and
washers. Shafts slightly twisted during extraction. Small flakes, approximately
Imm thick, breaking away, leaving a pitted surface. Dark brown corrosion
covered with fine orange brown powdery material).

Dimensions (mm)
97 -120
11-12
8.35 (max), 7.6 (min)
16.5
33

Nail4(mm)
87.75 (straight
10.33
4.5
3.69

Nail3(mm)
79.6 (bent)
10.09
4.25
3.8

Shaft length
Headdiam
Shaft diam (max)
Shaft diam (min)

• 6 strapping flathead nails (90.x.4mm) removed from Workshop collar ties.
(Condition: 4 complete, 2 fragments. Thin brown/black corrosion layer, shallow
pits. No flaking under on or under head. Metallic core visible where nail surface
scratched when extracting nail. One fragment longitudinal cracks. Many shafts
thinner approximately 40 - 45mm from top.

Naill (mm) Nail 2(mm)
86.62 (bent) 83 (Bent)
10.17 10.42
4.17 4.52

3.43
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Round washer
Square washer
Tack head (diam)
Tack length

Shaft
Head (diam)
Shaft (diam)

Shaft
Head (diam)
Shaft (diam)

• 3 round and one square tar paper fixings, collected from Living Hut east roof.
(Condition: dark red brown polished surface interrupted all over with orange pits
(1 - 2mm). Fixings consist of slightly domed round or irregular shaped square
washer pierced by a small flat headed tack).

Dimension (mm)
22-24
5 - 10
6.26
13.86

• Approximately 40 ceiling lining nails (3 - 4.2mm) removed from Workshop.
(Condition: fine powdery light brown surface on thin dark brown adherent
corrosion. Metallic core visible where nail surface scratched when extracting nail.
Many nails thinner approximately 30 - 33mm from top.

Dimension (mm)
57 -68
57 -67
3 - 3.15

• 8 bullet head nails removed from Workshop.
(Condition: thin dark brown corrosion layer. Very small flakes breaking away
from surface, leaving a pitted surface Metallic core visible where nail surface
scratched when extracting nail.

Dimension (mm)
54 - 57
4.3 -4.7
2.6-2.7

• 1 flat headed nail collected on Living Hut east roof
• Misc nails removed from Workshop.
• 13 nails (3.5Omm), possibly used by 1978 expedition, removed from

Workshop.
• Skylight window glass, collected from Living Hut east roof.
• Grass insulation excavated from SE comer Living Hut.
• White paper tape, excavated from SE comer Living Hut.
• Tar paper, excavated from SE comer Living Hut.
• Paper tape and white crumpled paper (used to push into cracks between timber

lining board) sexcavated from SE comer Living Hut.
• Cotton wool, (used to push into cracks between timber lining board)

excavated from SE comer Living Hut.
• Hessian fragments collected by Ian Godfrey in January 2002 from timbers

associated with offcuts and equipment left by 1997/98 AAP expedition,
outside the Main Hut and stored in the Granholm Hut.
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Tool box 1
• Timber with oW' carved on one side, removed from Living Hut during

1997/98 building program.
• Timber with a diamond carved on one side, removed from Living Hut during

1997/98 building program.
• Timber packing crate board stamped with 'AA.' and 'SY.AU... ' and a red

painted strip, collected by Ian Godfrey in January 2002 from timbers
associated with off-cuts and equipment left by 1997/98 AAP expedition,
outside the Main Hut and stored in the Granholm Hut.

• Iron strap removed during building works in Living Hut, AAP expedition
1997/98

Tool box 8
• Four pieces ofwood collected as experimental wood samples for Ian Godfrey

RTA Timber Bundle 1
• collected by Ian Godfrey in January 2002 from timbers associated with offcuts

and equipment left by 1997/98 AAP expedition, outside the Main Hut and
stored in the Granholm Hut.

RTA Timber buudle 2
• Building timbers removed during the AAD 2002 expedition during building

work in the Workshop, including 2 apex collar ties.

RTA Timber bundle 3
• Part of a Main Hut skylight constructed by AAP 1997/98 expedition,

including original timbers.

RTA Timber bundle 4
• Collar tie timbers removed during the AAD 2002 expedition during building

work in the Workshop.

RTA Timber bundle 5
• Timbers removed from the Living Hut by AAP 1997/98 expedition.

RTA Timber bundle 6
• Timbers removed from the Living Hut by AAP 1997/98 expedition.

RTAbundle7
• Tar paper extracted from ice removed from Workshop as part of AAD 2002

conservation program.
RTA Timber Bundle 8
• collected by Ian Godfrey in January 2002 from timbers associated with offcuts

and equipment left by 1997/98 AAP expedition, outside the Main Hut and
stored in the Granholm Hut.
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