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Abstract Caves offer one of the last remaining realms on Earth for original exploration. It is not possible for 

satellites to see inside the Earth, or for robots to map underground labyrinths. Learning about the world beneath 

our feet therefore requires humans to physically enter the underworld. Due to the harsh environment, remote 

location and difficult logistics, the most northerly-known caves in the world, located in North Greenland at c.82°N, 

remain largely unexplored.  

This project aimed to rectify this situation by mounting the first dedicated cave-exploration expedition to North 

Greenland where the team accessed, explored, documented and mapped a number of previously unexplored caves. 

The caves were assessed for their potential to be used in Arctic climate change research. Through exploration of 

the caves, it was possible to establish that cave mineral deposits (speleothems) are present from which records of 

past climate change can be constructed. Such records are critically important for placing present Arctic climate 

change in the context of natural variability, and for providing information about the Arctic response to a warmer 

world. Furthermore, speleothem records are likely to cover time periods beyond the limit of the Greenland ice 

cores, thus providing completely new knowledge about past Arctic climate. In addition to the exploration and 

palaeoclimate research, the project also conducted a number of interdisciplinary projects including modern 

palynology, entomology and microbiology. 

Eqikkaaneq Qaarusuit paasisassarsioqqaariaatsimik periarfissiisuusut Nunarsuarmi pinngortitani kingullersaasa 

ilagaat. Qaammataasiat Nunarsuup ilua takusinnaanngilaat, robotsillu nunap iluaniittut pulatertariat 

sumiiffilersorsinnaanngilaat. Taamaammat isikkatta ataaniittoq nunarsuaq paasiniarneqassappat, inuit nammineq 

nunarsuaq alleq isertariaqarpaat. Nunarsuarmi qaarusuit avannarpasinnerpaat ilisimaneqartut Kalaallit Nunaata 

Avannaani c.82°N-imiipput, tassanilu avatangiisip mersernartuunera, avinngarusimasumiittuunera, aammalu  

ingerlasussanik piareersaanerit aqutsinerillu ajornartuunerat peqqutaallutik, suli iluamik misissorneqanngillat. 

Uumap suliniutip siunertaraa ilisimasanik annertusaanissaq, tassa siullerpaamik qaarusummik misissuisarnermi 

Kalaallit Nunaata Avannaanut ilisimasassarsioriartortitsinikkut tamanna pivoq, tassani suleqatigiit qaarsunnik 

paasisassarsiorfigineqarsimanngitsunut arlalinnut isersimapput, misissuisimapput, takussutisiorlutillu 

sumiiffilersuisimapput. Qaarusuit Issittumi silap pissusiata allanngoriartorneranut misissuinermi 

atorneqarsinnaanerat nalilersorneqarpoq. Qaarusunnik paasisassarsiornermi qulakkeerneqarsinnaasimavoq 

qaarusummi mineralinit sanaat (speleothems) takussaasut, taakkuninngalu qanga silap pissusiata 

allanngoriartorsimaneranik takussutissianik sanasoqarsinnaavoq. Maannakkumut Issittumi silap pissusiata 

pissusissamisoortumik allanngoriartorsimanera inississangaanni, takussutissiat taamaattut 

pingaaruteqartorujussuupput, aammalu Issittup nunarsuaq kiannerusoq qanoq qisuariarfigisimaneranut 

paasissutissiisinnaallutik. Taamatuttaarlu speleothem-it takussutissiat, Kalaallit Nunaata sermersuaanik 

misiliisarnermi piffissat nassaarineqarsinnaasut, qaangersinnaagaat ilimanaateqarluni,  taamaalilluni qanga 

Issittumi silap pissusianut ilisimasassanik nutaarluinnarnik pilersitsisoqarsinnaavoq. Suliniummi 

paasisassarsorfiusumi silallu qanga pissusaanut misissuiffiusumi aammattaaq arlalinnik tapertariittuusunik 

suliaqartoqarpoq, tamatumunnga ilanngunneqarput nutaaliaasumik pujoralaaqqanik misissuineq, sullinernik 

misissuineq tappiorannartulerinerlu. 



iii  

 

Contents 

1.0 Introduction ........................................................................................................................................................................ 1 

1.1 Northern Caves 2023 Participants ................................................................................................................................... 3 

2.0 Expedition Location ........................................................................................................................................................... 4 

3.0 Administration and Logistics ............................................................................................................................................ 5 

3.1 Permits and Insurance ...................................................................................................................................................... 5 

3.2 Camp and General Equipment ......................................................................................................................................... 5 

3.3 Cave Access .................................................................................................................................................................... 6 

3.4 Surveying Methods .......................................................................................................................................................... 8 

3.5 Media Documentation ..................................................................................................................................................... 9 

3.6 Medical .......................................................................................................................................................................... 11 

3.7 Food ............................................................................................................................................................................... 12 

3.8 Water ............................................................................................................................................................................. 12 

3.9 Communication ............................................................................................................................................................. 13 

3.10 Weather ....................................................................................................................................................................... 14 

3.11 Waste Disposal ............................................................................................................................................................ 15 

3.12 Safety ........................................................................................................................................................................... 15 

3.13 Fauna ........................................................................................................................................................................... 18 

4.0 Expedition Log .................................................................................................................................................................. 21 

5.0 Fieldwork and Research .................................................................................................................................................. 41 

5.1 Caves Explored .............................................................................................................................................................. 41 

5.1.1 WUL-8 ................................................................................................................................................................... 41 

5.1.2 WUL-3 ................................................................................................................................................................... 50 

5.1.3 WUL-66 ................................................................................................................................................................. 57 

5.1.4 WUL-7 ................................................................................................................................................................... 60 

5.1.5 óIce Wulffô ............................................................................................................................................................. 65 

5.1.6 óThe Canyonô ......................................................................................................................................................... 66 

5.2 Interdisciplinary Scientific Studies ................................................................................................................................ 69 

5.2.1 Speleothem Samples .............................................................................................................................................. 69 

5.2.2 Water Isotope Samples .......................................................................................................................................... 70 

5.2.3 Surface Microbiology Samples .............................................................................................................................. 71 

5.2.4 Pollen Samples....................................................................................................................................................... 72 

5.2.5 Surface Microclimate ............................................................................................................................................. 73 

5.2.6 Entomology Samples ............................................................................................................................................. 73 

6.0 Finances ............................................................................................................................................................................. 74 

6.1 Expenditure ................................................................................................................................................................... 74 

6.2 Funding and Sponsorship .............................................................................................................................................. 75 

7.0 Acknowledgements ........................................................................................................................................................... 75 

8.0 Bibliography ..................................................................................................................................................................... 76 

 

 

  



iv 

 

Figures 

 
Figure 1: Correspondence sent to John W. Cowie in 1959 by William E. Davies...................................................................... 2 

Figure 2: The aerial reconnaissance photograph of the large solution cave in Wulff Land, North Greenland, referred to in the 

letter sent by William E. Davies to John W. Cowie in 1959 ...................................................................................................... 3 

Figure 3: Expedition Team, left to right. Nathan Hudson-Peacock, Matthias Vogt, Gina Moseley, Chris Blakeley (back), 

Robbie Shone (front), Gabriella Koltai ...................................................................................................................................... 4 

Figure 4: Map of the expedition location and key locations discussed in text ............................................................................ 4 

Figure 5: Twin Otter landing site in Wulff Land ........................................................................................................................ 5 

Figure 6: Four Terra Nova Quasar tents in the snow .................................................................................................................. 5 

Figure 7: The communal base camp tent with porch and no inner ............................................................................................. 5 

Figure 8: Gina Moseley and her 2-year-old daughter Madeline prepare freight prior to the expedition..................................... 6 

Figure 9: Chris Blakeley and Gabriella Koltai sort through gear needed to access caves .......................................................... 6 

Figure 10: Gina Moseley climbs the rope from WUL-8. The loose, shattered, thinly-bedded nature of the limestone is clearly 

visible ......................................................................................................................................................................................... 7 

Figure 11: Gina Moseley and Chris Blakeley walk along the detached flakes outside WUL-7 (Keyhole Cave) with the 

protection of a traverse line ........................................................................................................................................................ 7 

Figure 12: Chris Blakeley and Gabriella Koltai survey WUL-8 using standard cave surveying equipment .............................. 8 

Figure 13: Gabriella Koltai surveys WUL-8 using the LiDAR ZEB Horizon, GeoSLAM. The Cardo Outdoor communication 

device can be seen on the helmet................................................................................................................................................ 9 

Figure 14: Robbie Shone carrying his standard expedition photo gear ...................................................................................... 9 

Figure 15: Robbie Shone photographing camp after the light snowfall.................................................................................... 10 

Figure 16: Nathan Hudson-Peacock uses the portable ultrasound on Gina Moseleyôs wrist .................................................... 12 

Figure 17: Robbie Shone, Chris Blakeley, Gabriella Koltai, Gina Moseley, Nathan Hudson-Peacock enjoy an end-of-

expedition meal at Mary-Annôs Polarrigg, in Svalbard ............................................................................................................ 13 

Figure 18: Wulff Land base camp after the light snowfall ....................................................................................................... 14 

Figure 19: Chris Blakeley walks through base camp after the sun has quickly burnt off the light snowfall............................. 15 

Figure 20: Chris Blakeley prepares to rig into WUL-8 ............................................................................................................ 16 

Figure 21: Chris Blakeley, Gina Moseley and Gabriella Koltai install the óbear fenceô ........................................................... 17 

Figure 22: Arctic Wolf Spider (Pardosa glacialis) .................................................................................................................. 18 

Figure 23: Arctic Fritillary (Boloria chariclea) ........................................................................................................................ 18 

Figure 24: Young, female Lapland Longspur (Calcarius lapponicus) ..................................................................................... 18 

Figure 25: Mature breeding male Lapland Longspur (Calcarius lapponicus) .......................................................................... 18 

Figure 26: Arctic Jaeger (Stercorarius parasiticus) ................................................................................................................. 18 

Figure 27: Ruddy Turnstone (Arenaria interpres).................................................................................................................... 18 

Figure 28: Arctic Hare (Lepus arcticus) ................................................................................................................................... 19 

Figure 29: Arctic Stoat (Mustela erminea) ............................................................................................................................... 19 

Figure 30: Two Arctic wolves (Canis lupus arctos) visit base camp in the early hours of 31st July, 2023.............................. 19 

Figure 31: An Arctic jaeger (Stercorarius parasiticus) flies over musk oxen (Ovibos moschatus) close to base camp on the 

opposite side of the river .......................................................................................................................................................... 20 

Figure 32: A musk ox (Ovibos moschatus) close to base camp ................................................................................................ 20 

Figure 33: Chris Blakeley, Nathan Hudson-Peacock and Gina Moseley discuss plans during the pre-expedition meeting ..... 21 

Figure 34: Nathan Hudson-Peacock, Gabriella Koltai, Gina Moseley, Robbie Shone and Chris Blakeley meet in Reykjavik 21 

Figure 35: Nathan Hudson-Peacock goes through the contents of the emergency field first aid kits ....................................... 21 

Figure 36: Nathan Hudson-Peacock, Gabriella Koltai and Gina Moseley at Station Nord ...................................................... 22 

Figure 37: Inside the Twin Otter going to Wulff Land ............................................................................................................. 23 

Figure 38: Chris Blakeley and Gina Moseley discuss the landscape ........................................................................................ 23 



v 

 

Figure 39: Icy fjords in North Greenland ................................................................................................................................. 23 

Figure 40: Elephant foot glaciers in North Greenland .............................................................................................................. 24 

Figure 41: The expedition arrives at Wulff Land ..................................................................................................................... 24 

Figure 42: Establishing base camp in Wulff Land.................................................................................................................... 24 

Figure 43: Sorting gear inside the base camp tent .................................................................................................................... 24 

Figure 44: Chris Blakeley begins the descent from the plateau into WUL-8 ........................................................................... 25 

Figure 45: Looking south along Apollo Lake from the plateau above WUL-8 ........................................................................ 25 

Figure 46: Chris Blakeley rigs into WUL-8 ............................................................................................................................. 26 

Figure 47: Gina Moseley follows Chris Blakeley down the gully into WUL-8 once it had been rigged .................................. 26 

Figure 48: Happy 50th Birthday Chris ...................................................................................................................................... 27 

Figure 49: Grey skies and a rainbow after a rain shower in Wulff Land .................................................................................. 28 

Figure 50: Low cloud and fog surround base camp .................................................................................................................. 28 

Figure 51: Chris Blakeley and Gabriella Koltai help the visiting Twin Otter with refuelling .................................................. 29 

Figure 52: Chris Blakeley and Gabriella Koltai hike up from the helicopter drop-off to the entrance of WUL-3.................... 30 

Figure 53: Chris Blakeley and Gabriella Koltai look out over the foggy valley close to WUL-3 ............................................ 30 

Figure 54: Gabriella Koltai descends down the scree slope from WUL-3 to the helicopter pick-up point ............................... 31 

Figure 55: The helicopter emerges from the mist as it flies up to collect Chris Blakeley, Gabriella Koltai and Robbie Shone 

after exploring WUL-3 ............................................................................................................................................................. 31 

Figure 56: Chris Blakeley and Gabriella Koltai depart the helicopter after a hot drop-off by Matthias Vogt close to WUL-66

 ................................................................................................................................................................................................. 32 

Figure 57: The beautiful valley where Matthias Vogt and the helicopter waited while Chris Blakeley, Gabriella Koltai and 

Robbie Shone explored WUL-66 ............................................................................................................................................. 32 

Figure 58: Gina Moseley washing up in the cold rain .............................................................................................................. 33 

Figure 59: Gina Moseley, Gabriella Koltai and Robbie Shone collect water from the river .................................................... 33 

Figure 60: Nathan Hudson-Peacock exploring his first caves and Gabriella Koltai in óThe Canyonô ...................................... 34 

Figure 61: Gabriella Koltai heads down óThe Canyonô ............................................................................................................ 34 

Figure 62: Chris Blakeley begins the traverse to WUL-7 (Keyhole Cave) ............................................................................... 35 

Figure 63: Gina Moseley heads down the scree slope to óIce Wulffô ....................................................................................... 35 

Figure 64: Chris Blakeley communicates to the drone that there are speleothem samples in WUL-7 (Keyhole Cave) ........... 36 

Figure 65: Gina Moseley and Chris Blakeley discuss the weather forecast with Matthias Vogt .............................................. 36 

Figure 66: Snow fell intermittently at base camp in Wulff Land.............................................................................................. 38 

Figure 67: Chris Blakeley and Gabriella Koltai pack the rigging equipment ........................................................................... 39 

Figure 68: Gina Moseley packs the scientific equipment ......................................................................................................... 39 

Figure 69: Nathan Hudson-Peacock prepares the medical inventory ....................................................................................... 39 

Figure 70: Nathan Hudson-Peacock, Gina Moseley and Gabriella Koltai preparing food in the base camp tent ..................... 39 

Figure 71: Being tent bound took its toll after a while ............................................................................................................. 39 

Figure 72: Chris Blakeley and Robbie Shone collapse the empty fuel drums ready for further transport ................................ 39 

Figure 73: Chris Blakeley and Gabriella Koltai slice open the first speleothem samples from North Greenland .................... 40 

Figure 74: Chris Blakeley and Gabriella Koltai holding the first speleothem sample from North Greenland .......................... 40 

Figure 75: The Twin Otter arrives to collect The Team ........................................................................................................... 40 

Figure 76: Aerial reconnaissance photograph of WUL-8 ......................................................................................................... 41 

Figure 77: Aerial photograph of WUL-8 .................................................................................................................................. 42 

Figure 78: Aerial photograph of WUL-8 .................................................................................................................................. 42 

Figure 79: Looking out of WUL-8 across the icy entrance pool .............................................................................................. 43 

Figure 80: The icy entrance pool in WUL-8 ............................................................................................................................ 43 



vi 

 

Figure 81: Looking east out of WUL-8 across the icy entrance pool ....................................................................................... 44 

Figure 82: Small speleogenetic features are visible above WUL-8 .......................................................................................... 45 

Figure 83: Gabriella Koltai collecting water from the icy entrance pool in WUL-8 ................................................................ 45 

Figure 84: Gina Moseley and Gabriella Koltai collecting microbiology samples in WUL-8 ................................................... 46 

Figure 85: Gabriella Koltai swabs an ice stalagmite for microbiological research ................................................................... 46 

Figure 86: Plant growing in between rocks in the entrance to WUL-8 ..................................................................................... 47 

Figure 87: One of the many birds nesting on ledges high up in WUL-8 .................................................................................. 47 

Figure 88: Temperature time series as recorded by four Gemini Tinytag View 2 temperature loggers at 5-minute intervals 

placed on the surface (plateau) above WUL-8 (#1), in the cave entrance (#2), in the middle of the cave (#3), and at the rear of 

the cave (#4) ............................................................................................................................................................................. 48 

Figure 89: Survey of WUL-8 ................................................................................................................................................... 49 

Figure 90: Aerial reconnaissance photograph of WUL-3 ......................................................................................................... 50 

Figure 91: Chris Blakeley and Gabriella Koltai in the entrance of WUL-3 .............................................................................. 51 

Figure 92: Chris Blakeley and Gabriella Koltai leave the entrance of WUL-3 ........................................................................ 51 

Figure 93: Chris Blakeley admires the ice formations in WUL-3 ............................................................................................ 52 

Figure 94: Gabriella Koltai collects ice samples in WUL-3 ..................................................................................................... 52 

Figure 95: Chris Blakeley surveying in WUL-3 ....................................................................................................................... 53 

Figure 96: Feathers in the ice of WUL-3 .................................................................................................................................. 53 

Figure 97: Temperature time series as recorded by three Gemini Tinytag View 2 temperature loggers at 5-minute intervals 

placed in the WUL-3 cave entrance (#1), middle of the cave (#2), end of main passage (#3) and at the rear of the cave (#4) 55 

Figure 98: Survey of WUL-3 ................................................................................................................................................... 56 

Figure 99: Aerial reconnaissance photograph of WUL-66 ....................................................................................................... 57 

Figure 100: Gabriella Koltai looks over the ice pool covered in fine-grained sediment ........................................................... 58 

Figure 101: Survey of WUL-3 ................................................................................................................................................. 58 

Figure 102: Temperature time series as recorded by four Gemini Tinytag View 2 temperature loggers at 5-minute intervals 

placed in the WUL-66 cave entrance (#1), at óthe junctionô (#2), near the ice lake from 18:10 to 18:34 and then relocated to 

the lowest point in the side passage at 18:35 (#3), and at the end of the cave near the ice plug ............................................... 59 

Figure 103: Aerial reconnaissance photograph of a series of caves including WUL-7 (Keyhole Cave; upper caves) and Ice 

Wulff (lower cave) ................................................................................................................................................................... 60 

Figure 104: Gina Moseley about to enter WUL-7 via the skylight entrance rigged by Chris Blakeley .................................... 61 

Figure 105: Photograph taken from helicopter of WUL-7 (Keyhole Cave) ............................................................................. 61 

Figure 106: Chris Blakeley descends through the skylight entrance into WUL-7 .................................................................... 62 

Figure 107: Chris Blakeley in the keyhole-shaped passage of WUL-7. Note the major fracture running through the rock ..... 63 

Figure 108: Gina Moseley collects flowstone samples from the hoar frost-lined passage in WUL-7 ...................................... 64 

Figure 109: Survey of WUL-7 ................................................................................................................................................. 64 

Figure 110: Various images from óIce Wulffô including the ice-lined passage leading to a shaft ............................................ 65 

Figure 111: Sketch survey of óIce Wulffô ................................................................................................................................. 66 

Figure 112: óThe Canyonô from ground level ........................................................................................................................... 67 

Figure 113: Cave entrances in óThe Canyonô ........................................................................................................................... 67 

Figure 114: View into óThe Canyonô from one of the larger entrances .................................................................................... 68 

Figure 115: Various images from óThe Canyonô including a fossilised vascular plant ............................................................ 68 

Figure 116: Slabs taken from speleothem samples ................................................................................................................... 69 

Figure 117: Images of basecamp microbiology sampling sites ................................................................................................ 71 

Figure 118: Images of various pollen sampling sites ................................................................................................................ 72 

Figure 119: Temperature variability as recorded at 1-hour intervals at 2m-surface height at the basecamp ............................ 73 

Figure 120: An entomology sample was collected at the base camp using a malaise trap ....................................................... 73 



vii  

 

Takussutissiat 

 

Takussutissiaq 1: 1959-imi allagaq William E. Daviesimit John W. Cowiemut nassiunneqarsimasoq ...................................... 2 

Takussutissiaq 2: Kalaallit Nunaata Avannaani Wulff Landimi misissuinermi qaarusuup qulaaniit assilinera, 1959-imi 

William E. Daviesip John W. Coviemut allakkamini innersuussaa ............................................................................................ 3 

Takussutissiaq 3: Suleqatigiit saamerlermiit talerperlermut Nathan Hudson-Peacock, Matthias Vogt, Gina Moseley, Chris 

Blakeley (tunorleq), Robbie Shone (saarleq), Gabriella Koltai .................................................................................................. 4 

Takussutissiaq 4: Ilisimasassarsioriarfiup sumiiffia allaaserisamilu eqqaaneqartuni sumiiffiit pingaarnerit .............................. 4 

Takussutissiaq 5: Wulff Landimi Twin Otterimik miffik ........................................................................................................... 5 

Takussutissiaq 6: Apummi Terra Nova Quasarsit toqqit sisamat ............................................................................................... 5 

Takussutissiaq 7: Tupeqatigiiffimmi tupeq paarsuaasalik ilorleqanngitsoq ............................................................................... 5 

Takussutissiaq 8: Gina Moseley panialu marlunnik ukiulik Madeline ilisimasassarsiornerup aallartinnginnerani usisassat 

piareersarai ................................................................................................................................................................................. 6 

Takussutissiaq 9: Chris Blakeley Gabriella Koltaillu qaarusunnut isernissamut atortut pisariaqartinneqartut 

immikkoortitseraat ..................................................................................................................................................................... 6 

Takussutissiaq 10: WUL-8-imit Gina Moseley allunaasalerluni innartorpoq. Ujarak kalkilik katariaannaq, sequtsernikoq, 

amitsunik qaleriiaartoq erseqqittumik takuneqarsinnaavoq ........................................................................................................ 7 

Takussutissiaq 11: (Keyhole Cave) WUL-7-ip silataani Gina Moseley aamma Chris Blakeley aqqutissiakkut allunaasalimmik 

illersuuserlutik qunneqqat eqqaatsigut pisuttut. .......................................................................................................................... 7 

Takussutissiaq 12: Chris Blakeley Gabriella Koltaillu WUL-8 qaarusunnik misissuinermi atortut naliginnaasut atorlugit 

misissoraat. ................................................................................................................................................................................. 8 

Takussutissiaq 13: Gabriella Koltaip LiDAR ZEB Horison atorlugu WUL-8 misissoraa. Niaqorornaveeqqummi The Cardo 

Outdoorimi attaveqaqatigiinnermut atortoq takuneqarsinnaavoq ............................................................................................... 9 

Takussutissiaq 14: Robbie Shonep ilisimasassarsiornermi assiliisarnermut atortakkani nassarai .............................................. 9 

Takussutissiaq 15: Robbie Shonep apilaareernerata kingorna tuperfik assiligaa ...................................................................... 10 

Takussutissiaq 16: Nathan Hudson-Peacockip ultralyd angallattagaq Gina Moseleyip passianiittoq atoraa. ........................... 12 

Takussutissiaq 17: Robbie Shone, Chris Blakeley, Gabriella Koltai, Gina Moseley, Nathan Hudson-Peacockilu 

ilisimasassarsiornerup naammassinerani Mary-Anns Polarrigimi, Svalbardimi nereqatigiittut ............................................... 13 

Takussutissiaq 18: Wulff Landimi apilaareernerata kingorna tupeqatigiiffik ........................................................................... 14 

Takussutissiaq 19: Chris Blakeley apilaareernerata kingorna, seqernup ingerlaannaq aputaarutsereersimaleraa tupeqatigiiffiup 

eqqaa pisuffigigaa .................................................................................................................................................................... 15 

Takussutissiaq 20: Chris Blakeley WUL-8-mut aqqutissiuinissaminut piareersartoq .............................................................. 16 

Takussutissiaq 21: Chris Blakeley, Gina Moseley, Gabriella Koltaillu ónannunut ungaloqô ikkussoraat ................................. 17 

Takussutissiaq 22: Avannaarsuaata aasiaa (Pardosa glacialis). ............................................................................................... 18 

Takussutissiaq 23: Pakkaluaq qillaalasortalik (Boloria chariclea). .......................................................................................... 18 

Takussutissiaq 24: Narsarmiutaq arnaviaq piaraq (Calcarius lapponicus) ............................................................................... 18 

Takussutissiaq 25: Narsarmiutaq angutiviaq piaqqiorsinnaasoq (Calcarius lapponicus) ......................................................... 18 

Takussutissiaq 26: Papikkaaq (Stercorarius parasiticus) ......................................................................................................... 18 

Takussutissiaq 27: Taliffak (Arenaria interpres) ..................................................................................................................... 18 

Takussutissiaq 28: Ukaleq (Lepus arcticus) ............................................................................................................................. 19 

Takussutissiaq 29: Ukaliatsiaq (Mustela erminea) ................................................................................................................... 19 

Takussutissiaq 30: Issittup amarui marluk (Canis lupus arctos) juulip 31-ni 2023-mi ullaaralaakkut tupeqatigiiffik 

qanillattoraat ............................................................................................................................................................................. 19 

Takussutissiaq 31: Tupeqatigiiffiup qanittuani tatsip akiani papikkaap (Stercorarius parasiticus) umimmaat (Ovibos 

moschatus) qulaakkai ............................................................................................................................................................... 20 

Takussutissiaq 32: Tupeqatigiiffiup qanittuani umimmak (Ovibos moschatus) ....................................................................... 20 

Takussutissiaq 33: Chris Blakeley, Nathan Hudson-Peacock aamma Gina Moseley ilisimasassarsiorneq sioqqullugu 

pilersaarutit ataatsimiinnerminni eqqartoraat ........................................................................................................................... 21 



viii  

 

Takussutissiaq 34: Nathan Hudson-Peacock, Gabriella Koltai, Gina Moseley, Robbie Shone aamma Chris Blakeley 

Reykjavikimi naapittut ............................................................................................................................................................. 21 

Takussutissiaq 35: Nathan Hudson-Peacockip asimi ajornartorsiulernermi ikiueqqaarnermut atugassiat misissorai ............... 21 

Takussutissiaq 36: Nathan Hudson-Peacock, Gabriella Koltai aamma Gina Moseley Station Nordimi .................................. 22 

Takussutissiaq 37: Wulff Landimukarnermi Twin Otterip ilua ................................................................................................ 23 

Takussutissiaq 38: Chris Blakeley aamma Gina Moseley asi eqqartoraat ................................................................................ 23 

Takussutissiaq 39: Kalaallit Nunaata Avannaani kangerluit sikullit ........................................................................................ 23 

Takussutissiaq 40: Kalaallit Nunaata Avannaani sermersuit nagguaatsup isigaatut ilusillit  ..................................................... 24 

Takussutissiaq 41: Ilisimasassarsioriartortut Wulff Landimut tikittut ...................................................................................... 24 

Takussutissiaq 42: Wulff Landimi tupeqatigiiffissamik inissiineq ........................................................................................... 24 

Takussutissiaq 43: Tupeqatigiiffimi toqqip iluani atortut immikkoortitserneqarneri ............................................................... 24 

Takussutissiaq 44: Chris Blakeley qatsinnersarsuarmiit WUL-8-mukarluni ammukalertoq .................................................... 25 

Takussutissiaq 45: WUL-8-p qulaani qatsinnersarsuarmiit Apollo Lakep kujataata tungaanut isikkivik ................................. 25 

Takussutissiaq 46: Chris Blakeley WUL-8-mut aqqutissiuisoq ............................................................................................... 26 

Takussutissiaq 47: WUL-8-mut aqqutissaqalermat Gina Moseleyip Chris Blakeley qunnikkut ammukartoq malikkaa .......... 26 

Takussutissiaq 48: Chris 50-inik ukioqalernerni pilluarit ......................................................................................................... 27 

Takussutissiaq 49: Wulff Landimi sialualaareernerata kingorna qilak qasertoq neriusaarlu .................................................... 28 

Takussutissiaq 50: Tupeqatigiiffiup eqqaa putserlunilu pujuannguartoq.................................................................................. 28 

Takussutissiaq 51: Chris Blakeley Gabriella Koltaillu Twin Otteri tikeraartoq orseeqqittoq ikioraat ...................................... 29 

Takussutissiaq 52: Chris Blakeley Gabriella Koltailu qulimiguullip miffianiit WUL-3-ip isaariaanut majuartut .................... 30 

Takussutissiaq 53: Chris Blakeley Gabriella Koltailu WUL-3-ip eqqannguaniittoq kooroq putsertoq isigigaat ...................... 30 

Takussutissiaq 54: Gabriella Koltai WUL-3-miit qulimiguullip miffissaanukarluni innaarsukkut ammukartoq. Maluginiaruk 

innaarsuunera peqqutaalluni, qulimiguulik tasamani koorumiimmat ....................................................................................... 31 

Takussutissiaq 55: Chris Blakeley, Gabriella Koltai aamma Robbie Shone WUL-3 misissuiffigereermassuk, qulimiguulik 

putsimiit nuisoq aallugit ........................................................................................................................................................... 31 

Takussutissiaq 56: Chris Blakeley Gabriella Koltailu WUL-66-ip qanittuani Matthias Vogt aquttoralugu, qulimiguullip 

millatsiarneriinnaani niusut ...................................................................................................................................................... 32 

Takussutissiaq 57: Chris Blakeley, Gabriella Koltai, aamma Robbie Shonep WUL-66 misissuiffiginerata nalaani, kooroq 

kusanartoq Matthias Vogtip qulimiguulillu utaqqiffigisaat ...................................................................................................... 32 

Takussutissiaq 58: Gina Moseley qiianartumik siallernerani erruisoq ..................................................................................... 33 

Takussutissiaq 59: Gina Moseley, Gabriella Koltai aamma Robbie Shone tatsimut imertartut ................................................ 33 

Takussutissiaq 60: óThe Canyonô-imi Gabriella Koltai, Nathan Hudson-Peacockillu qaarusunnik misissueqqaarnera ........... 34 

Takussutissiaq 61: Gabriella Koltai óThe Canyonô-imut ammukartoq ..................................................................................... 34 

Takussutissiaq 62: Chris Blakeleyip (Keyhole Cave) WUL-7-imukarnini aallartikkaa ........................................................... 35 

Takussutissiaq 63: Gina Moseley óIce Wulffô-imukarluni innaarsukkut ammukartoq ............................................................. 35 

Takussutissiaq 64: Chris Blakeley drone-kkut attaveqarpoq (Keyhole Cave) WUL-7-imi speleothem-inik misissugassaqartoq

 ................................................................................................................................................................................................. 36 

Takussutissiaq 65: Gina Moseley aamma Chris Blakeley Matthias Vogt peqatigalugu silassaq eqqartoraat ........................... 36 

Takussutissiaq 66: Wulff Landimi tupeqatigiiffimmi nittaalannguartaartoq ............................................................................ 38 

Takussutissiaq 67: Chris Blakeley Gabriella Koltaillu allunaasaq aqqutissiuinermi atortagaq poortoraat ............................... 39 

Takussutissiaq 68: Gina Moseley ilisimatusaatinut atortut poortorai ....................................................................................... 39 

Takussutissiaq 69: Nathan Hudson-Peacockip ikiueqqaarnermut atortut piareersarai.............................................................. 39 

Takussutissiaq 70: Nathan Hudson-Peacock, Gina Moseley aamma Gabriella Koltaip tupeqatigiiffimmi nerisassat 

isumagigaat .............................................................................................................................................................................. 39 

Takussutissiaq 71: Sivitsortumik tupermiiginnavileqqalluni qasunarsisinnaasoq .................................................................... 39 

Takussutissiaq 72: Chris Blakeley Robbie Shonellu nappartat imaqanngitsut assartorneqaqqinnissaannut isateraat ............... 39 



ix 

 

Takussutissiaq 73: Chris Blakeley Gabriella Koltaillu Kalaallit Nunaata Avannaani speleothem misissugassaq siulleq 

pilallugu ammaraat ................................................................................................................................................................... 40 

Takussutissiaq 74: Chris Blakeley Gabriella Koltaillu Kalaallit Nunaata Avannaani speleothemit misissugassat siulliit 

tigummigaat.............................................................................................................................................................................. 40 

Takussutissiaq 75: Twin Otteri suleqatigiit aallugit tikittoq ..................................................................................................... 40 

Takussutissiaq 76: WUL-8 misissuiffissap qulaaniit assilinera ................................................................................................ 41 

Takussutissiaq 77: WUL-8-p qulaaniit assilinera ..................................................................................................................... 42 

Takussutissiaq 78: WUL-8-p qulaaniit assilinera ..................................................................................................................... 42 

Takussutissiaq 79: WUL-8-p isaariaani taseqqap qerrumaartup qulaaniit isikkivik ................................................................. 43 

Takussutissiaq 80: WUL-8-p isaariaani taseraq qerrumaartoq ................................................................................................. 43 

Takussutissiaq 81: WUL-8-p isaariaani taseraq qerrumaartup qulaannguarlugu kangiata tungaanut isikkivik ........................ 44 

Takussutissiaq 82: WUL-8-p qulaani speleothemit ilisarnaatai mikisut ersipput ..................................................................... 45 

Takussutissiaq 83: Gabriella Koltai WUL-8-mi taseqqap qerrumaartup imertaa tigusiffigigaa ............................................... 45 

Takussutissiaq 84: Gina Moseley Gabriella Koltailu WUL-8-mi tappiorannartunik misissugassanik tigusisut ....................... 46 

Takussutissiaq 85: Gabriella Koltaip kusugaq tappiorannartunik misissuinermi atugassaq tigusiffigaa .................................. 46 

Takussutissiaq 86: WUL-8-p isaariaani ujaqqat akornanni naasoq .......................................................................................... 47 

Takussutissiaq 87: WUL-8-p qulaani salliarnaniittuni timmiarpassuit iniliuutillit ilaat ........................................................... 47 

Takussutissiaq 88. Kiassutsit piffissap ingerlanerani Gemini Tinytag View 2 kissarnermut nalunaarsuiffiit sisamat atorlugit 5 

minutsikkaarlugit (qatsinnersarsuup) qaanut ilillugit nalunaarsuinerit,WUL-8-p qulaani (#1), qaarusuup isaariaani (#2), 

qaarusuup qeqqani (#3), qaarusuullu ilorlersaani (#4).............................................................................................................. 48 

Takussutissiaq 89: WUL-8-p misissorneqarnera ...................................................................................................................... 49 

Takussutissiaq 90: WUL-3 misissuiffissap qulaaniit assilinera ................................................................................................ 50 

Takussutissiaq 91: Chris Blakeley Gabriella Koltailu WUL-3-p isaariaani ............................................................................. 51 

Takussutissiaq 92: Chris Blakeley Gabriella Koltailu WUL-3-p isaariaaniit anisut ................................................................. 51 

Takussutissiaq 93: Chris Blakeley WUL-3-mi sermit ilusai alutorsaatigigai ........................................................................... 52 

Takussutissiaq 94: Gabriella Koltai WUL-3-mi serminiit misissugassanik tigusisoq .............................................................. 52 

Takussutissiaq 95: Chris Blakeley WUL-3-mi misissuisoq ..................................................................................................... 53 

Takussutissiaq 96: WUL-3-mi sermip iluani meqqoq .............................................................................................................. 53 

Takussutissiaq 97 Kiassutsit piffissap ingerlanerani Gemini Tinytag View 2 kissarnermut nalunaarsuiffiit pingasut atorlugit 5 

minutsikkaarlugit WUL-3-mi nalunaarsuinerit, qaarusuup isaariaani (#1), qaarusuup qeqqani (#2), torsuusap naanerani (#3), 

qaarusuullu ilorlersaani (#4) ..................................................................................................................................................... 55 

Takussutissiaq 98: WUL-3-p misissorneqarnera ...................................................................................................................... 56 

Takussutissiaq 99: WUL-66 misissuiffissap qulaaniit assilinera .............................................................................................. 57 

Takussutissiaq 100: Gabriella Koltaip taseraq qerrumaartoq kinnermik karritut qallerneqarsimasoq qimerlooraa .................. 58 

Takussutissiaq 101: WUL-3-p misissorneqarnera .................................................................................................................... 58 

Takussutissiaq 102: Kiassutsit piffissap ingerlanerani Gemini Tinytag View 2 kissarnermut nalunaarsuiffiit sisamat atorlugit 

5 minutsikkaarlugit WUL-66-mi nalunaarsuinerit, qaarusuup isaariaani (#1), ókateriffimmiô (#2), taseqqap qerrumaartup 

eqqaani 18:10-miit 18:34-tungaanut, taasuma kingorna torsuusap sinaani allerpaamut 18:35-nngortoq nuunneqarpoq (#3), 

taavalu qaarusuup naanerani sermip matusimasaata eqqaani ................................................................................................... 59 

Takussutissiaq 103: (Keyhole Caves; qaarusuit qulliit) WUL-7, aamma (qaarusuk alleq) Ice Wulff misissuiffissat qulaaniit 

assilinerat (najoqqutassiat tikkuutit takukkit) ........................................................................................................................... 60 

Takussutissiaq 104: Chris Blakeleymit aqqutissiorneqarsimasukkut Gina Moseley WUL-7-ip isaariaasa qullersaatigut 

isilertoq..................................................................................................................................................................................... 61 

Takussutissiaq 105: (Keyhole Cave) WUL-7 qulimiguulimmiit assilisaq. Inuk qernertunik atisalik takuuk, talerpiata tungaani 

qeqqaniippoq. Isaariaq qulleq tikkuummik ilisarnaaserneqarnikuuvoq .................................................................................... 61 

Takussutissiaq 106: Chris Blakeley WUL-7-imi isaariaq qulleq aqqutigalugu ammukartoq ................................................... 62 

Takussutissiaq 107: Chris Blakeley in the keyhole-shaped passage of WUL-7. Note the major fracture running through the 

rock .......................................................................................................................................................................................... 63 



x 

 

Takussutissiaq 108: Gina Moseley WUL-7-ip torsuusaani qaqornannit qallerneqarsimasumi imermik ujarannguunnikunit 

misissugassanik tigusisoq ......................................................................................................................................................... 64 

Takussutissiaq 109: WUL-7-ip misissorneqarnera ................................................................................................................... 64 

Takussutissiaq 110: Ice Wulffimi assilisat assigiinngitsut, tassani ilanngunneqarpoq torsuusaq qaqornannit 

qallerneqarsimasoq qaarusuliap tungaanukartoq ...................................................................................................................... 65 

Takussutissiaq 111: óIce Wulffô misissuiffigisap titartarneqarnera .......................................................................................... 66 

Takussutissiaq 112: óThe Canyonô naqqaniit............................................................................................................................ 67 

Takussutissiaq 113: óThe Canyonô-imi qaarusuup isaariai ....................................................................................................... 67 

Takussutissiaq 114: óThe Canyonô-imi isaarissat annerit ilaaniit isikkivik .............................................................................. 68 

Takussutissiaq 115: óThe Canyonô-miit assilisat assigiinngitsut, tassani naasuusaq eqingasoq ilaavoq ................................... 68 

Takussutissiaq 116: Speleothem-inik misissugassanik tigusat ................................................................................................. 69 

Takussutissiaq 117: Tupeqatigiiffimmi tappiorannartunik misissugassanik tigusiffinni assit .................................................. 71 

Takussutissiaq 118: Pujoralaaqqanik misissugassanik tigusiffinni assit assigiinngitsut ........................................................... 72 

Takussutissiaq 119: Tupeqatigiiffimmi 2m-imik qaffasissuseqartumi 1 tiimikkaartumik kiassutsip allanngorarnerata 

nalunaarsorneqarnera................................................................................................................................................................ 73 

Takussutissiaq 120: Tupeqatigiiffimmi qassutaasat atorlugit sullinernik misissugassanik tigooraasoqarpoq .......................... 73 

 

Tables 

Table 1: Microbiology samples collected from WUL-8 ........................................................................................................... 47 

Table 2: Microbiology samples collected from WUL-3 ........................................................................................................... 54 

Table 3: Fine-grained carbonate samples collected from WUL-3 ............................................................................................ 54 

Table 4: Description of speleothem sampling locations ........................................................................................................... 69 

Table 5: Description of water isotope sampling locations ........................................................................................................ 70 

Table 6: Water isotope results .................................................................................................................................................. 70 

Table 7: Description of microbiology sampling locations around basecamp ........................................................................... 71 

Table 8: Description of pollen sampling locations ................................................................................................................... 72 

Table 9: Expenditure for Northern Caves 2023 Expedition...................................................................................................... 74 

Table 10: Funding sources for Northern Caves 2023 ............................................................................................................... 75 

 

Nalunaarsuiffiit  

Nalunaarsuiffik 1: WUL-8-mi tappiorannartut tigusat misilitassat........................................................................................... 47 

Nalunaarsuiffik  2: WUL-3-mi tappiorannartunik misissugassat katersorneqarsimasut ........................................................... 54 

Nalunaarsuiffik 3: WUL-3-miit carbonatit karritut mikitigisut misissugassat katersorneqarsimasut ....................................... 54 

Nalunaarsuiffik 4: Speleothem-inik misissugassanik tigusiffigisat sumiissusaannik nassuiaat ................................................ 69 

Nalunaarsuiffik 5: Imermi isotopinik misissugassanik tigusiffigisat sumiissusaannik nassuiaat .............................................. 70 

Nalunaarsuiffik 6: Imermi isotopit inerneri .............................................................................................................................. 70 

Nalunaarsuiffik 7: Tappiorannartunik misissugassanik tigusiffigisat tupeqatigiiffiup qanittuani sumiissusaannik nassuiaat .. 71 

Nalunaarsuiffik 8: Pujoralaaqqanik misissugassanik tigusiffigisat sumiissusaannik nassuiaat ................................................ 72 

Nalunaarsuiffik 9: Northern Caves 2023-mi Ilisimasassarsioriarnermut aningaasartuutit ........................................................ 74 

Nalunaarsuiffik 10: Northern Caves 2023-mut aningaasaliisut ................................................................................................ 75 

 

  



1 

 

1.0 Introduction 

During the 1950s and early 1960s, at the height of the 

Cold War, the U.S. Air Force Cambridge Research 

Laboratories undertook an extensive campaign to 

evaluate emergency ice-free landing sites in North and 

Northeast Greenland (Davies and Krinsley, 1961). The 

campaign was successful and significantly enhanced 

our knowledge of Greenlandôs glacial and geological 

history in one of the remotest parts of the planet. As 

part of those investigations, the first Greenlandic 

limestone caves were discovered, including twelve 

caves in the Centrumsø region (80.2°N) of eastern 

North Greenland and one cave in Wulff Land (81.8°N) 

in western North Greenland (Davies, 1956; Davies, 

1957; Davies and Krinsley, 1960), which, at the time, 

was the northernmost-known cave in the world. 

The caves in the Centrumsø region were partly 

explored in 1960 and have since been visited by only 

three dedicated caving expeditions (Loubiere, 1987; 

Moseley, 2016; Moseley et al., 2020), the most recent 

two of which, in 2015 and 2019, were led by Principal 

Investigator (P.I.) Gina Moseley as part of the 

Greenland Caves Project. In contrast, the cave in 

Wulff Land was photographed in 1958 by W.E. 

Davies as part of an aerial reconnaissance but was 

never explored (Moseley, 2024). 

Over the years, numerous explorers have dreamed of 

accessing the cave in Wulff Land. The original 1958 

photograph of the Wulff Land cave was passed on to 

Dr. J.W. Cowie, formerly of the University of Bristol's 

Department of Geology (Figs. 1 & 2). Through this 

connection, speleologists from the University of 

Bristol Spelæological Society (UBSS) became 

involved in the story. In the late 1980s, members of 

UBSS attempted to mount an expedition to the cave, 

but, due to logistical and budget constraints, they were 

unable to leave British shores. Later, in 1992, the 

Oxford University Officers' Training Corps also 

considered mounting an expedition to Wulff Land, but 

they too encountered the same problems. Gina 

Moseley learnt about the Wulff Land cave from 

Charlie Self of UBSS around 2008, and he was kind 

enough to provide her with his collection of literature 

and correspondence on Greenlandic caves. 

Correspondence written by W.E. Davies to various 

speleologists over the decades following the 

photograph stated that: 

1) ñThe one in Wulff Land has not been explored. To 

enter it would require roping down an escarpment 

about 100m high. There appears to be another 

entrance to it on the upland to the west that would not 

require so much rope work. The cave appears to be 

very large with the opening on the scarp having a 

diameter of 10m.ò (correspondence to J-F. Loubiere, 

1981). 

2) ñAs far as I know, no one has entered the cave on 

Wulff Land. It would be difficult to enter on the east 

side. Here the entry is in a cliff on the west side of what 

we call East Lake. The entry is near the north end of 

the lake. The cliff is about 150 m high and extends to 

the top of the ómesaô. At the bottom of the cliff is a 

steep rock slope cut by a few equally steep but 

shallower ravines. In the lower half of the slope is the 

usual accumulation of talus and rocky fans. The cave 

entrance is about halfway up the cliff face. The top of 

the mesa is in the order of 600 m above the valley floor 

lake. There appears to be a depression or sinkhole on 

top of the mesa, near its center, WSW of the cliff 

entrance. The upland is approachable on the west side 

of the mesa where slopes are gentler and there is a 

break in the cliffsò (correspondence to C. Self, 1986).  

Personal communication with Prof. M. Paul Smith 

(University of Oxford), who undertook extensive 

geological mapping campaigns in the area in the 1990s 

additionally indicated that the cave entrance was so 

large that a helicopter pilot once contemplated trying 

to land inside it. Unfortunately, the back draft was too 

much, and nerves were too tested, so the attempt was 

aborted. Nevertheless, such observations indicated 

that the Wulff Land cave entrance is much larger than 

any of the caves in the Centrumsø region (Moseley, 

2016; Moseley et al., 2020). Smith provided Moseley 

with his own photographs of the cave, which clearly 

showed the large entrance in the eastern face, as well 

as other caves in the region, indicating that the large 

entrance is not an isolated feature. 

In 2021, Moseley received the Rolex Award for 

Enterprise to explore the cave in Wulff Land. This 

provided the motivation to research further afield, and 

thanks to aerial photography from the geological 

mapping campaigns of the 1990s, numerous potential 

cave entrances were discovered throughout North 

Greenland, many of which were reported in Smith and 

Moseley (2022). 

For the expedition to take place, a significant amount 

of planning and further funding was required. 

Sebastian Rasmussen of the Polog Polar Logistics 

Company invested countless hours in the logistical 

plan. In summer, 2022, 20 drums of A1 jet fuel were 

sent by ship to Qaanaaq in North-West Greenland, 

where they were stored in a shipping container.  
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Figure 1: Correspondence sent to John W. Cowie in 1959 by William E. Davies. Reproduced with permission of Ian Cowie. 

 Takussutissiaq 1: 1959-imi allagaq William E. Daviesimit John W. Cowiemut nassiunneqarsimasoq.  

 Nuutsitaq Ian Cowiemit akuerineqarnikuuvoq. 

. 

 

The plan was that a ski-equipped DC3 would transport 

the fuel to a depot in Hall Land, western North 

Greenland, in winter, 2023. The fuel would then be 

retrieved with a Twin Otter in summer, 2023, and 

brought to the Northern Caves base camp. 

Unfortunately, and unpredictably, after the fuel was 

deposited in Qaanaaq, the runway was reclassified and 

deemed too short for the DC3 to land. This meant that 

the option for a winter fuel dump to North Greenland 

was no longer viable. Rasmussen devised a new plan 

that involved chartering a Robinson R66 from Iceland. 

The R66 is more fuel-efficient than the helicopter in 

the original plan, therefore reducing the fuel 

requirements of the expedition.  

Further setbacks came in spring-summer, 2023, when 

it was announced that there was only one operational 

Twin Otter currently servicing East Greenland. Parts 

were needed for two others that were grounded, but 

due to the knock-on effects of COVID, there were 

production and shipping delays of unknown duration. 

Finalising logistical plans was almost impossible, 

which caused further issues for making permit 

applications and purchasing compulsory expedition 

insurance. One project partner, who was due to share 
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mobilisation and demobilisation costs of the Twin 

Otter and helicopter, decided about one month before 

the expedition to postpone their field season until 

2024. This added a substantial financial burden to the 

expedition. 

Further complications arose when the Fagradalsfjall 

volcano erupted in Iceland just days before the 

expedition. When the team members finally arrived in 

Iceland, they were still without the final expedition 

permit. Thankfully, the expedition did continue, and 

all the small hiccups were ironed out. The Expedition 

Log (Section 4.0) provides details specific to the 

execution of the Northern Caves 2023 Expedition. 

 

 

Figure 2: The aerial reconnaissance photograph of the large solution cave in Wulff Land, North Greenland, referred to in the 

letter sent by William E. Davies to John W. Cowie in 1959. Photo: William E. Davies. 

 Takussutissiaq 2: Kalaallit Nunaata Avannaani Wulff Landimi misissuinermi qaarusuup qulaaniit assilinera, 1959-imi 

William E. Daviesip John W. Coviemut allakkamini innersuussaa. Assiliisoq: William E. Davies. 

. 

 

1.1 Northern Caves 2023 Participants 

Prof. Dr. Gina Moseley, University of Innsbruck                                

Leader, palaeoclimatologist, speleologist 

Chris Blakeley, Petzl                                                            

Rope-access specialist 

Dr. Nathan Hudson-Peacock                                         

Expedition doctor 

Dr. Gabriella Koltai , University of Innsbruck               

Palaeoclimatologist, speleologist 

Robbie Shone, National Geographic                                

Expedition photographer 

Matthias Vogt, Volcano Heli                                                   

Helicopter pilot 

Hans Erik Lange, Greenland National Museum and 

Archives Archaeologist                                   

Unfortunately travel cancellations prevented him 

from joining the expedition. 

Sebastian Rasmussen, Polog                                                                  

Logistics organiser, not present on expedition 
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Figure 3: Expedition Team, left to 

right. Nathan Hudson-Peacock, 

Matthias Vogt, Gina Moseley, Chris 

Blakeley (back), Robbie Shone (front), 

Gabriella Koltai. Photo: Nathan 

Hudson-Peacock. 

Takussutissiaq 3: Suleqatigiit 

saamerlermiit talerperlermut Nathan 

Hudson-Peacock, Matthias Vogt, Gina 

Moseley, Chris Blakeley (tunorleq), 

Robbie Shone (saarleq), Gabriella 

Koltai. Assiliisoq: Nathan Hudson-

Peacock. 

 
 

2.0 Expedition Location 

Figure 4: Map of the expedition location and key locations discussed in text. Designed and produced by Lena Friedrich. 

Takussutissiaq 4: Ilisimasassarsioriarfiup sumiiffia allaaserisamilu eqqaaneqartuni sumiiffiit pingaarnerit.                               

Lena Friedrichimit ilusilersorneqarlunilu sananeqarpoq. 
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3.0 Administration and Logistics 

3.1 Permits and Insurance 

The following permits were obtained: 

KNNO Expedition Permit C-23-11 

Genetic Resources G23-030 and G23-087 

General Scientific Research Permit GSR-1-2023-03 

Rifle Permit C-23-11 

Radio Permit 2023-6569 

Insurance SP5035702.1.7 

Export Permit 2023-97 

Further, the Mineral Licence and Safety Authority 

(MLSA) assessed the activities of the project and 

concluded that the activities fell beyond the scope of 

the Mineral Resources Act. The expedition therefore 

did not require a Scientific Permit from the MLSA. 

3.2 Camp and General Equipment 

 

Figure 5: Twin Otter landing site in Wulff Land. 

Photo: Robbie Shone. 

Takussutissiaq 5: Wulff Landimi Twin Otterimik miffik. 

Assiliisoq: Robbie Shone. 

The base camp was established at the same location as 

the Twin Otter landing strip (Figs. 4 & 5) in the north 

of Wulff Land, approximately 35 to 50 km from the 

investigated caves (Fig. 4). The camp included five 

two-man sleeping tents (four Terra Nova Quasars and 

one MSR tent). The Quasars were equipped with an 

entrance and porch at each end, which was useful for 

both storing equipment and providing a quick exit in 

the optimal direction when the bear fence was 

triggered (Fig. 6). All the Quasars were modified with 

valances for rocks and snow and stood up well to the 

strong gusts and winds. Unfortunately, one of the 

poles on the MSR tent snapped in the strong wind, 

piercing the tent and severely damaging its structural 

integrity. This required it to be moved to a more 

sheltered location outside of the protected sleeping 

area. 

 

 

The base camp also had an 8-10-man communal tent 

with a porch; however, due to weight limitations, only 

the outer layer was transported to Wulff Land (Fig. 7). 

While this made it harder to warm up on cold days, it 

had the advantage that footwear did not need to be 

removed upon entering the tent.  

 

Figure 6: Four Terra Nova Quasar tents in the snow.  

Photo: Robbie Shone. 

 Takussutissiaq 6: Apummi Terra Nova Quasarsit toqqit 

sisamat. Assiliisoq: Robbie Shone. 

 

Figure 7: The communal base camp tent with porch and no 

inner. Photo: Robbie Shone. 

 Takussutissiaq 7: Tupeqatigiiffimmi tupeq paarsuaasalik 

ilorleqanngitsoq. Assiliisoq: Robbie Shone. 

Preparing the freight for the expedition took three 

months (Fig. 8). Most of the freight was sent in 

aluminium transport boxes. The main components 

included tents, food, kitchen equipment, scientific 

equipment, medical supplies, cave access equipment, 

power generation equipment, and safety and rescue 

gear. 
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Figure 8: Gina Moseley and her 2-year-old daughter 

Madeline prepare freight prior to the expedition.        

Photo: Robbie Shone. 

Takussutissiaq 8: Gina Moseley panialu marlunnik ukiulik 

Madeline ilisimasassarsiornerup aallartinnginnerani 

usisassat piareersarai. Assiliisoq: Robbie Shone. 

3.3 Cave Access  
                                by Chris Blakeley 

 

Figure 9: Chris Blakeley and Gabriella Koltai sort through 

gear needed to access caves. Photo: Robbie Shone. 

 Takussutissiaq 9: Chris Blakeley Gabriella Koltaillu 

qaarusunnut isernissamut atortut pisariaqartinneqartut 

immikkoortitseraat. Assiliisoq: Robbie Shone. 

In terms of equipment for this expedition, the focus 

was on accessing and exploring the Wulff Land óCold 

Warô cave (WUL-8; Smith and Moseley, 2022) while 

also ensuring the team could travel as lightly as 

possible. Striking a balance between carrying enough 

equipment and maintaining a lightweight load is 

always a challenge, especially when estimating how 

much rope will be needed (Fig. 9). Rope is the heaviest 

piece of rigging equipment, and its weight became 

significant considering the scale of the objectives. 

Once underground, and with prior experience of 

Greenland caves, managing rope lengths became a bit 

easier depending on the extent of the cave 

development. However, predicting the terrain that 

might require protection while accessing the caves 

was more challenging. If insufficient rope was taken, 

then the cave entrances may have been inaccessible. 

Steep and ñhigh-consequenceò terrain on the approach 

to the entrance could easily have required hundreds of 

metres of rope and numerous anchors. 

Focusing on WUL-8, the most likely access route was 

from above. The plan to have the team dropped by 

helicopter with all equipment directly above the 

entrance proved successful. Ideal aerological 

conditions for the helicopter, a suitable landing zone 

identified on the approach, and just a few minutes to 

survey the face on either side of the entrance gave 

confidence that the equipment and terrain allowed a 

good chance of accessing the cave. 

The biggest hazard identified was stone-fall, worsened 

by the primarily vertical gully and linked crack system 

that the route followed from the cliff top (Fig. 10). A 

significant amount of time-consuming ñcleaningò of 

the route was done while rigging to limit stone-fall 

onto the team and the rope. However, it was 

impossible to remove every loose rock in this shattered 

environment. Thus, a priority was to avoid sending 

debris onto team members below or onto themselves 

as they passed beneath ledges and loose rocks. 

For WUL-8, all the rope and every removable anchor 

available that day were used just to reach the entrance. 

The route presented a mix of obstacles that required 

the entire team to have competencies and confidence 

in single rope techniques to descend into the cave. 

Delicate and sometimes unwieldy photographic and 

scientific equipment, such as tripods and 3D laser 

scanning tools, were brought down the route, then up 

a short, steep, and very mobile slope into the main 

cave. A lightweight first aid kit, food, and simple 

emergency equipment were also brought down, while 

the main first aid and rescue equipment remained on 

the plateau with Nathan. Inside the cave, no further 

rigging or rope work was needed. Although a few 

interesting leads higher up the walls were noted, the 

potential scientific benefits of further exploration were 

minimal, and time was too limited for bolting up to 

them. 

Keyhole Cave (WUL-7) had a generally more 

horizontal access route, also approached from a 

helicopter transfer and a landing zone above and to the 

south. The descent toward the cave was relatively 

straightforward, except for one very exposed traverse 

sloping 20 metres on hollow and corroded rock. A slip 

here could result in a slide down to a lower platform, 

but since this lower level wasnôt visible during the  
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Figure 10: Gina Moseley climbs the rope from WUL-8. The loose, shattered, thinly-bedded nature of the limestone is clearly 

visible. Photo: Robbie Shone. 

 Takussutissiaq 10: WUL-8-imit Gina Moseley allunaasalerluni innartorpoq. Ujarak kalkilik katariaannaq, sequtsernikoq, 

amitsunik qaleriiaartoq erseqqittumik takuneqarsinnaavoq. Assiliisoq: Robbie Shone. 

 

Figure 11: Gina Moseley and Chris Blakeley walk along the detached flakes outside WUL-7 (Keyhole Cave) with the 

protection of a traverse line. Photo: Robbie Shone. 

 Takussutissiaq 11: (Keyhole Cave) WUL-7-ip silataani Gina Moseley aamma Chris Blakeley aqqutissiakkut 

allunaasalimmik illersuuserlutik qunneqqat eqqaatsigut pisuttut. Assiliisoq: Robbie Shone.
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traverse, it gave the impression of a fall all the way to 

the valley floor 800 metres below. From there, the 

route crossed an exposed scree slope that was 

protected by a steeply angled descending rope, which 

led to a couple of horizontal platforms. These 

platforms were actually massive detached flakes (Fig. 

11), huge pieces of the cliff. It was possible to see 

between them and the cliff and around their sides, 

making it hard to understand how they remained in 

place. The rope could be rigged horizontally with 

removable bolts placed in the rare solid parts of the 

main cliff, just in case the flakes broke away while the 

team was walking along them. At the end of this 

traverse, a beautifully round, person-sized window 

looked into the cliff and down an 8-metre pitch. Two 

anchors placed just outside this window allowed for a 

straightforward drop into WUL-7, giving direct access 

to its truncated main benched passage, which had been 

observed from the helicopter a few days earlier, 

earning it its name. The cave included a short, loose 

climb up into a small aven at its inner extremity, but 

nothing that required additional rigging. 

The Petzl PUSH 9 mm rope proved to be reasonably 

robust yet light enough to transport, although it was 

still the heaviest component of the access equipment 

overall. It was used for climbing, single rope 

techniques, and regularly for handlines. 

Using Petzl PULSE 8 mm removable anchors has 

transformed expedition-style rigging. Knowing that an 

anchor can simply be removed after use means that 

rigging for prospecting or protecting an area quickly 

will not ñwasteò a precious bolt that could be needed 

later. Progress is only limited by drill battery power in 

this respect, and, of course, nothing is left in the 

environment except for an 8 mm diameter hole. 

Regarding the drill, the team used the HILTI TE2 A22 

hammer drill, as they did in 2019, along with 8 mm 

HILTI SDSplus bits. Although the batteries were fully 

charged before each day's activities, the entire 

expedition's rigging could probably have been 

completed on a single battery, given the efficiency of 

the bits and the drill. 

3.4 Surveying Methods  
              by Gabriella Koltai 

A variety of methods were used to document the 

newly accessed caves, ranging from standard cave 

surveying to state-of-the-art 3D laser scanning and 

photogrammetry. Given the limited time in the field, 

only WUL-8 was documented using all methods, 

while the other caves were surveyed using traditional 

cave surveying techniques. 

Standard cave surveying involved the use of a DistoX 

laser range finder coupled with a smartphone running 

the Sexytopo cave surveying software (Fig. 12). The 

two DistoXs were calibrated inside WUL-8, yielding 

values of less than 0.5. Chris and Gabriella refined the 

field sketches while sitting in base camp on poor 

weather days. Gina later drew up the surveys using 

Adobe Illustrator. 

 

Figure 12: Chris Blakeley and Gabriella Koltai survey 

WUL-8 using standard cave surveying equipment.     

Photo: Robbie Shone. 

Takussutissiaq 12: Chris Blakeley Gabriella Koltaillu 

WUL-8 qaarusunnik misissuinermi atortut naliginnaasut 

atorlugit misissoraat. Assiliisoq: Robbie Shone. 

The photogrammetry of WUL-8 involved Gina taking 

over 1,000 photographs of all angles of the cave using 

a Nikon Z7ii mirrorless camera. Due to the constant 

daylight throughout most of the cave, additional 

flashes were not required. It was essential to have a 

good overlap between adjacent photographs. 

Photogrammetry targets were integrated into the main 

cave survey to add scale to the photogrammetry model 

later. Attempts to produce a low-resolution 

photogrammetry model in the field were unsuccessful, 

resulting in the cave appearing as a canyon. The main 

high-resolution model was produced later by Artur 

Dublyanskiy at the University of Innsbruck using 

Metashape Agisoft. 

The 3D laser scanning was carried out by Gabriella 

using a handheld laser scanner (Fig. 13; LiDAR ZEB 

Horizon, GeoSLAM Inc.). The scanning process 

involved walking around the cave for a maximum of 

15 minutes multiple times and returning to the same 

point each time. Some of the cave survey stations were 

selected as starting points for the laser scanning. A key 

factor for a successful laser scan is to have a large 

spatial overlap (~30%) between loops, which allows 

the merging of numerous scans into one cohesive 3D 

model. The main high-resolution model is currently 

being produced at the University of Innsbruck using 

Connect. 
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Figure 13: Gabriella Koltai surveys WUL-8 using the 

LiDAR ZEB Horizon, GeoSLAM. The Cardo Outdoor 

communication device can be seen on the helmet.      

Photo: Robbie Shone. 

Takussutissiaq 13: Gabriella Koltaip LiDAR ZEB Horison 

atorlugu WUL-8 misissoraa. Niaqorornaveeqqummi The 

Cardo Outdoorimi attaveqaqatigiinnermut atortoq 

takuneqarsinnaavoq. Assiliisoq: Robbie Shone. 

3.5 Media Documentation  
    by Robbie Shone 

Documenting the teamôs journey and discoveries in 

the arid and remote wilderness of Wulff Land and the 

neighbouring peninsulas across Greenlandôs northern 

territory was a major objective of the expedition. It 

was crucial for the success of the expedition that the 

team returned with high-quality documentary 

photographs and video footage. 

As a professional photographer, Robbie Shoneôs 

primary role in the field was to shoot RAW 

photographs and capture video footage (Figs. 14 & 

15). Before the expedition, the team identified several 

challenges and technical difficulties they were likely 

to face while working in the field. Fortunately, after 

three previous expeditions, they had a good idea of 

what to expect, what to avoid, and what equipment not 

to take all the way to Greenlandôs northern peninsulas. 

However, the team had never been this remote and 

isolated in Greenland before. One of the main 

concerns was ensuring that all electronic devices could  

  

Figure 14: Robbie Shone carrying his standard expedition 

photo gear. Photo: Gina Moseley. 

 Takussutissiaq 14: Robbie Shonep ilisimasassarsiornermi 

assiliisarnermut atortakkani nassarai.  

Assiliisoq: Gina Moseley. 

be charged properly so everything would run 

smoothly. These devices included cameras, laptops, 

the aerial drone, satellite phones, GPS units, a battery-

operated grinder, and cordless drills for coring 

samples and installing the Petzl PULSE anchors. 

Unlike the 2015, 2018, and 2019 expeditions, the 

weather on this trip was poor. After just a few days, 

conditions turned against the team. The sun rarely 

shone, and they were forced to spend days confined to 

their tents. This made using solar power almost 

impossible. Thankfully, the team had anticipated this 

problem before departure. During their trip up the east 

coast, they stopped at Constable Point (Nerlerit Inaat) 

to pick up a second small Honda generator from the 

shipping container belonging to POLOG (the team's 

logistics organiser). This second generator was never 

used but served as a backup to their own small Honda 

generator, which performed perfectly and provided 

enough power to meet all their needs. As a precaution, 

the team also brought 20 litres of petrol and two spare 

NGK spark plugs for the generator, which were never 

needed. 

As is typical with remote expeditions to far-flung parts 

of the world, time in the field was limited. The 

ambitious plan to reach multiple cave sites along the 

northern coast of Greenlandôs peninsulas and spend 

sufficient time at each site to study the landscape and 

explore the caves was always going to be challenging. 
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During the 2023 expedition, bad weather further 

complicated matters, making it difficult to fly the 

helicopter. When the team eventually reached a cave, 

they had only a minimal amount of time to carry out 

their objectives. 

Robbie faced the dual challenge of shooting still 

photographs and capturing video footage. However, 

his workload was somewhat eased as Nathan was 

tasked with capturing vertical video content on his 

smartphone for all National Geographic Partners 

social media requirements. Nathan embraced this role 

and began gathering content even before leaving his 

home. 

During the planning stages, the team had identified 

dozens of key and exciting locations they wanted to 

visit. However, due to the poor weather or the vastness 

of the landscape, several were quickly crossed off the 

list. To document the story of the expedition, it was 

important to record everything, including the days 

spent confined to base camp. When the weather 

allowed, the team visited the giant óCold Warô cave 

named WUL-8. This was a remarkable story in itself, 

offering stunning visuals, from atmospheric vistas 

stretching for kilometres over several fjords to vertical 

cliff abseils over hundreds of metres of empty space, 

culminating in a vast cave portal with an ice lake and 

excellent acoustics. Further spectacular photographic 

opportunities arose while flying in the helicopter or 

piloting the small DJI drone. These included flying 

over low-lying lake shores, braided rivers of turquoise 

and brown waters, deep ravines and canyons, and 

high-level hillsides. 

On one occasion, the last day of exploration before the 

weather turned, Gina and Robbie separated from Chris 

who stayed behind to rig ropes into what turned out to 

be the only cave the team discovered that contained 

calcite samples. Gina and Robbie found a stunning 

cave with several passages, one of which had walls 

fully covered in ice and ice crystals. Another passage 

led to a giant ramp of boulders ending in an unusual 

ice plug. The ice was crystal clear, like glass, with 

huge crystals decimetres in size. Although Robbie was 

equipped with his photographic gear, time was the 

most precious commodity of the day. Just as they were 

about to spend a few hours documenting the cave they 

named óIce Wulffô, Chris broke through on the Cardo 

device to report that the cave he had just successfully 

rigged down into did contain the elusive calcite 

samples Gina was searching for. óIce Wulffô did not. 

This meant that Gina and Robbie had to pack all their 

photographic and surveying equipment and race back 

up the steep, 200-metre scree slope to meet Chris in 

time to collect the calcite samples. They had just over 

two hours before the planned helicopter pickup. As a 

result, óIce Wulffô remains undocumented, though it 

was the most spectacular cave that this team has 

observed in Greenland. 

For lighting in the caves, Robbie mainly used battery-

powered flashguns (strobes) and StellaPro REFLEX 

lights, which were provided through a sponsorship 

deal. Fortunately, the caves the team explored were 

not too large or overwhelming for the lighting 

equipment they had brought. Ice, being very reflective, 

also helped. All photo and video materials were 

downloaded at the end of each day and backed up three 

times onto three small portable LaCie 1TB external 

hard drives. 

The team did not carry out any social media posts 

while in the field. 

 

Figure 15: Robbie Shone photographing camp after the 

light snowfall. Photo: Nathan Hudson-Peacock. 

Takussutissiaq 15: Robbie Shonep apilaareernerata 

kingorna tuperfik assiligaa.  

Assiliisoq: Nathan Hudson-Peacock. 

Photographic and communication equipment 

included: 

Cameras and Lenses: 

¶ Nikon Z8 Mirrorless Camera - courtesy of 

Nikon Europe 

¶ Nikon Z8 Mirrorless Camera - on loan from 

National Geographic Partners (NGP) 

¶ Nikon Z7ii Mirrorless Camera 

¶ Nikon Z 24-70mm F/2.8 S Lens 

¶ Nikon Z 14-24mm F/2.8 S Lens - on loan from 

NGP 

¶ Nikon Z 70-200mm F/2.8 Lens - on loan from 

NGP 

¶ Nikon Z 105mm Macro Lens - on loan from 

NGP 

¶ Nikon Z Nikkor 2.0x Teleconverter - on loan 

from NGP 

¶ 5× Nikon Camera Batteries 
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Tripods and Supports: 

¶ 3 Legged Thing Pro LEO 2.0 Portable Carbon 

Fibre Travel Tripod 

¶ Acratech Tripod Ball Head 

Lighting and Flash Equipment: 

¶ 3× Sunpak 120J Flashgun/Strobe 

¶ 5× Pocket Wizard Plus II Transceiver Radios 

¶ 2× StellaPro REFLEX Lights for Filming 

(Single LED) 

¶ 4× StellaPro REFLEX Batteries 

Action Cameras and Drone: 

¶ 2× GoPro HERO11 Black with Volta Hand 

Grip 

¶ 1× DJI Mavic 3 Classic Drone with Hasselblad 

20MP Camera 

¶ 3× DJI Mavic 3 Classic Drone Batteries 

¶ iPhone 13 Pro 

¶ 1× DJI Mini 2 

¶  

Memory Cards: 

¶ 2× Lexar Professional 128GB CFexpress 

Memory Cards 

¶ 2× Lexar Professional 128GB SD Memory 

Cards 

¶ 2× Lexar Professional 64GB CF Memory Cards 

¶ 2× Lexar Professional 64GB SD Memory Cards 

¶ 2× Lexar Professional 64GB Micro SD Memory 

Cards 

Communication Devices: 

¶ 5× Cardo Systems Packtalk Outdoor Units ï 

Sponsorship Deal 

¶ 4× Motorola PMR Walkie Talkie Radios  

 

3.6 Medical  
        by Nathan Hudson-Peacock 

Prior to the Northern Caves 2023 expedition, Nathan 

dedicated a significant amount of time to preparation. 

This included assessing various options for the fastest 

possible medical evacuation, while also planning for a 

worst-case scenario involving a prolonged evacuation, 

potentially lasting weeks in the event of adverse 

weather conditions. Nathan assembled a 

comprehensive medical kit to be kept at base camp, 

multiple small first aid kits for the teams to carry, and 

two field medical kits: one for immediate medical 

management, and another for advanced interventions 

and prolonged field care. Some medical supplies were 

sent in advance with the freight, while the remaining 

items, including all prescription medications, travelled 

with Nathan at the time of the expedition. 

Before departure, all team members completed a 

detailed medical screening questionnaire, which 

Nathan reviewed and followed up on as necessary. He 

advised on required vaccinations and recommended 

dental check-ups well in advance to allow time for any 

necessary treatment. Gina and Gabriella attended a 

wilderness first aid course in preparation, while Chris 

already held advanced first aid training from his 

professional background. 

The primary medical concern for this expedition was 

its extreme remoteness. Given the limited timeframe 

for fieldwork, the teamôs reliance on helicopter access 

to the caves, and the lack of redundancy due to the 

small number of personnel, any medical issue 

affecting a team memberôs ability to operate could 

have significantly disrupted the expeditionôs research 

objectives. Moreover, a serious incident requiring a 

medical evacuation would have halted all field activity 

and left remaining team members without on-site 

medical support. As such, it was vital to anticipate and 

ideally prevent medical issues, manage new concerns 

aggressively and early, and possess the capability to 

diagnose and treat a wide range of conditions in the 

field, either through definitive management or initial 

stabilisation prior to evacuation. 

Evacuation logistics were a major consideration. The 

expedition involved small teams dispersed across 

potentially vast areas. To manage this, three identical 

first aid kits were assembled, each capable of 

providing basic first aid, managing a range of medical 

issues, and addressing trauma. These kits were 

intended to buy time until Nathan could reach a 

patient, or to enable self-evacuation to the helicopter 

and back to base camp. Evacuation to definitive 

medical care would have taken a minimum of 24 

hours, and potentially days or even weeks, depending 

on weather conditions. The best-case scenario 

involved helicopter evacuation from the field site to 

base camp, refuelling, and then a helicopter transfer to 

Station Nord. From there, a fixed-wing aircraft could 

transport the patient to a tertiary hospital, the nearest 

being in Tromsø, Norway. 

The expedition posed several specific risks that 

required careful mitigation. The risk of major trauma 

was considered high, with hazards including blunt or 

penetrating trauma from musk oxen, wolves, or polar 

bears; rotor blade injuries; accidental firearm 

discharges due to the presence of rifles and flare guns; 

falls from height; rockfall; and injuries from 

machinery used in sampling. Preventative strategies 

included a carefully planned camp layout; wildlife 

early-warning perimeter alarms; helicopter safety 

briefings, firearms training, and; appropriate personal 

protective equipment for climbing and machinery use. 

First aid and medical kits were planned accordingly to 

reflect these potential scenarios. Additional common 

expedition risks, such as sunburn and gastroenteritis, 

were mitigated through the use of SPF 50 sun cream, 

and by enforcing rigorous water safety and hand 

hygiene protocols. 
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Several medical issues arose during the expedition that 

required attention. Upon arrival at base camp, the team 

was immediately besieged by mosquitoes, 

necessitating the early use of antihistamines and 

steroid cream to treat itchy bites. Robbie again 

experienced itchy, swollen hands, an issue he had 

encountered on the three previous Greenland Caves 

Project expeditions. This episode began within half a 

day of digging in the soil without gloves. Robbie 

promptly informed Nathan, as the condition had the 

potential to seriously impact his ability to handle 

photography equipment and operate on ropes. Nathan 

was able to manage the issue effectively and prevent 

blistering (unlike previous years) through the early use 

of a potent steroid cream, moisturiser, daily 

antihistamines, sun cream, and by issuing strict 

instructions to keep hands warm and protected, 

including a ban on washing up duties. 

 

Figure 16: Nathan Hudson-Peacock uses the portable 

ultrasound on Gina Moseleyôs wrist. Photo: Robbie Shone. 

Takussutissiaq 16: Nathan Hudson-Peacockip ultralyd 

angallattagaq Gina Moseleyip passianiittoq atoraa. 

Assiliisoq: Robbie Shone. 

Gina developed a problem with her left wrist, initially 

presenting as pain but soon progressing to difficulty 

gripping and ascending ropes. Nathan used a portable 

field ultrasound device (VScan Air, GE Healthcare; 

Fig. 16) to diagnose the issue as a fluid collection 

overlying the radius. The condition was treated 

conservatively with compression and analgesia, 

although ultrasound-guided aspiration remained an 

option if her symptoms worsened and began to limit 

functionality.  

While there were no ñnear-missò incidents during the 

expedition, the wildlife perimeter alarm was found to 

be unreliable in high winds, prompting the team to 

deactivate it on multiple occasions. Additionally, the 

volume of the alarm varied with wind direction and 

was not always loud enough to wake the entire team, 

something noted during a wolf-triggered activation 

toward the end of the expedition. 

Overall, the expedition was a success from a medical 

point of view with no serious injuries or illnesses 

occurring, and minor ailments being managed 

effectively with appropriate early management.  

3.7 Food  
 by Nathan Hudson-Peacock 

There was a range of dietary requirements within the 

team: four members had no restrictions, one was a 

vegetarian, and one was a vegan with a nut allergy. 

During their time in Iceland, the team sampled local 

restaurants and purchased fresh supplies in preparation 

for their journey north. While waiting for the King Air 

in Akureyri, they prepared sandwiches for lunch at 

Constable Point. Upon arrival at Station Nord, they 

enjoyed their final fresh meal of the expedition: pasta 

with tomato, garlic, and olive oil, made using 

ingredients brought from Iceland. 

For the remainder of the expedition, the team relied on 

provisions organised by expedition leader Gina. A 

communal supply included tea, coffee, hot chocolate, 

powdered milk, and powdered oat milk. Breakfast 

consisted of cereals, dried fruit, and porridge oats. 

Lunches featured a variety of items such as chocolate, 

crackers, rye bread, tinned fish, cheese, and vegetable 

or soya protein pâté. Dinner options included olives 

and dried bruschettas (carefully rationed as high-value 

items), powdered soups, and 800 kcal dehydrated or 

freeze-dried meals from suppliers including Firepot, 

Expedition Foods, Lyo, and Adventure Menu. One 

surprise meal included cricket-based penne pasta, 

though it was perhaps too much of a surprise as no one 

was willing to eat it.  

Each team member also brought along some personal 

favourites, ranging from Oreos and freshly ground 

coffee to a bottle of whisky, which was gifted to Chris 

Blakeley, much to his surprise, on his 50th birthday at 

basecamp. The food throughout the expedition was 

regarded as a great success, with precisely planned 

quantities and every dietary need fully accommodated. 

On arrival in Svalbard, the team celebrated with a 

fantastic dinner at Mary-Annôs Polarrigg, their first 

fresh meal in nearly three weeks (Fig. 17). 

3.8 Water 
   by Nathan Hudson-Peacock 

Having a readily accessible and safe supply of 

drinking water is essential for any expedition. The 

base camp was located near a river with numerous 

tributaries just upstream, and team members took turns 

collecting water. However, the water contained a 

significant amount of silt, which quickly rendered the 

Grayl filter bottles ineffective, as their filters became 

clogged within the first couple of days. 
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 Figure 17: Robbie Shone, Chris Blakeley, Gabriella Koltai, Gina Moseley, Nathan Hudson-Peacock enjoy an end-of-

expedition meal at Mary-Annôs Polarrigg, in Svalbard. Photo: Robbie Shone. 

 Takussutissiaq 17: Robbie Shone, Chris Blakeley, Gabriella Koltai, Gina Moseley, Nathan Hudson-Peacockilu 

ilisimasassarsiornerup naammassinerani Mary-Anns Polarrigimi, Svalbardimi nereqatigiittut. Assiliisoq: Robbie Shone. 

 

Fortunately, the team had a backup filtration method 

in place. This involved an initial stage using stocking 

material to remove larger particles, followed by a 

second stage using a Millbank bag to filter finer 

sediment. The resulting water was visibly clear and 

subsequently either chlorinated for drinking or boiled 

for use in hot drinks, soups, and dehydrated meals. 

Towards the end of the expedition, the team explored 

a branch tributary further upstream and discovered a 

source with much clearer water and significantly less 

silt. This became the primary water source for the final 

few days of the expedition. 

3.9 Communication 

The expedition's communication devices were largely 

dictated by permit requirements, which stated: "Please 

note that all expeditions are required to bring a PLB, 

maritime VHF, and satellite telephone. In case the 

expedition will split up into several groups, all sub-

groups will need to be equipped with PLB, VHF, and 

satellite phones." The expedition carried the following 

communication devices: 

¶ 2× Ocean Signal RescueMe Personal Locator 

Beacons (PLBs) 

¶ 2× Uniden MHS75 Waterproof Handheld 2-

Way VHF Marine Radios 

¶ 4× Motorola TLKR T80 Extreme Walkie Talkie 

PMR Radios 

¶ 5× Cardo Packtalk Outdoor Bluetooth 

Communication Devices. These proved 

extremely valuable for keeping team members in 

contact, such as during descents on the wall to 

WUL-8. While these devices require a line of 

sight to function, when multiple devices are in 

operation, a mesh network enables 

communication over greater distances and 

beyond line of sight. 

¶ 2× Iridium 9555 Satellite Phones 

¶ 1× Iridium Go! with SOS Function 

¶ 1× Garmin Inreach Explorer+ with SOS 

Function 
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Daily messages were sent to the expedition logistics 

organiser, Sebastian Rasmussen, as well as the Disney 

Global Security Team. It was found that the Garmin 

Inreach Explorer+, connected to the Garmin 

Earthmate app on a smartphone, was the most efficient 

way to send and receive messages, whereas some 

problems were experienced with the satellite phones. 

The Cardo Packtalks (Fig. 13) worked flawlessly, 

allowing smooth communication when team members 

were out of voice range. 

3.10 Weather 

óPremiumô weather forecasts were obtained using the 

Garmin Inreach Explorer+. This service provided 7-

day forecasts with varying intervals: 1-2 hour intervals 

for the first day, 3-6 hour intervals for the second day, 

and 12-hour intervals for the remaining five days. 

Unsurprisingly, the forecasts for such a remote and 

difficult -to-model region were not perfect. However, 

they were fairly accurate regarding temperature and 

wind speeds. Rain and snow predictions were less 

reliable in the long-range forecasts but improved 

significantly in the short-term forecasts. 

Specific details about the weather can be found in the 

expedition log. In general, the expedition began with 

warm temperatures, clear blue skies, and no wind. On 

the second day, the sky became overcast, and over the 

following days, the weather gradually deteriorated. 

Temperatures dropped to around 0 °C, and the wind 

increased, with gusts exceeding 25 knots. There was 

light rain on some days, and one light snowstorm left 

a thin covering of snow (Fig. 18). By lunchtime, the 

snow in the valley bottom had already melted (Fig. 

19). 

 

 

Figure 18: Wulff Land base camp after the light snowfall. Photo: Robbie Shone. 

 Takussutissiaq 18: Wulff Landimi apilaareernerata kingorna tupeqatigiiffik. Assiliisoq: Robbie Shone. 
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Figure 19: Chris Blakeley walks through base camp after the sun has quickly burnt off the light snowfall.                       

Photo: Robbie Shone. 

 Takussutissiaq 19: Chris Blakeley apilaareernerata kingorna, seqernup ingerlaannaq aputaarutsereersimaleraa 

tupeqatigiiffiup eqqaa pisuffigigaa. Assiliisoq: Robbie Shone. 

 

3.11 Waste Disposal 

All waste was managed in accordance with the 

regulations outlined in the "Rules for Field Work and 

Reporting Regarding Mineral Resources in 

Greenland," issued by the Government of Greenland 

Bureau of Minerals and Petroleum (Ref No. 69-03-

20+01). These regulations included the following: 

1.07.01: Waste products were treated and stored in a 

way that prevented them from being scattered by the 

wind or accessed by wildlife. 

1.07.02: Combustible waste was burned in a steel 

drum or transported to Station Nord for further 

handling. 

1.07.06: Non-combustible waste was transported to 

Station Nord for further handling. 

1.07.09: Small quantities of wastewater produced 

from cleaning kitchen utensils were managed using 

soap with an eco-friendly label. Human waste was 

buried in a manner that avoided contamination of the 

surroundings. 

 

1.08.03: All equipment and empty fuel containers 

were removed from the base camp and transported to 

Station Nord. 

3.12 Safety  
      by Chris Blakeley 

As experienced during previous Greenland Caves 

Project expeditions and in similar group situations in 

the mountains, one of the most useful items to carry is 

a short length of rope, along with a couple of slings 

and carabiners. This lightweight equipment is often all 

that is needed to effectively protect an exposed step, 

haul or lower equipment, enable a group member to 

move without their heavy rucksack, or provide a 

simple descent or protection for a climb. On a few 

occasions during this expedition, these methods were 

used successfully, avoiding more time-consuming and 

potentially hazardous routes. 

Before the expedition, the team decided to equip 

themselves with a lightweight technical stretcher. The 

Petzl NEST was chosen for several reasons: Chris was 

very familiar with the device, it is easily transportable, 

ideal for confined spaces, and comes with an 

integrated casualty harness that is perfect for both 
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Figure 20: Chris Blakeley prepares to rig into WUL-8. Photo: Robbie Shone. 

 Takussutissiaq 20: Chris Blakeley WUL-8-mut aqqutissiuinissaminut piareersartoq. Assiliisoq: Robbie Shone. 

horizontal and vertical rope rescues. Additionally, the 

stretcher was sourced at no cost to the expedition. It 

was transported in a 2-metre-long tube containing the 

four stiffening lattes and a bag with the rolled-up 

stretcher, making it far simpler to handle than a basket-

style equivalent. The stretcher was certainly extra 

weight to consider, especially during discussions at 

Station Nord when the team faced the possibility of 

leaving 200 kg of equipment behind. However, it was 

brought to base camp, where it remained stored for the 

duration. Although it wasnôt needed, having a 

stretcher can make a critical difference in even simple 

cases of casualty evacuation on difficult terrain, 

providing an added level of confidence for Nathan and 

the rest of the team. 

While a stretcher is invaluable for many evacuation 

scenarios, this expedition aimed to access specific 

cave entrances and potentially explore further 

underground. In addition to their personal progression 

equipment for ropes, the team carried a dedicated and 

compact hauling system, ready to be deployed if a 

casualty needed to be hauled vertically over any 

significant distance. This system could be used with or 

without the stretcher and included two additional 

removable anchors. 

Working with helicopters introduces potential hazards 

that can quickly escalate into high-consequence 

situations. Unlike previous Greenland Caves Project 

expeditions, this one relied exclusively on the 

presence of the helicopter and its ability to fly. 

Ensuring that the helicopter had sufficient fuel for its 

operations, weight capacity for the team and 

equipment, visibility, appropriate wind speed, and 

consideration of the pilot's daily flying time were all 

key components of the team's daily discussions and 

safety planning. Matthias took care to provide a 

thorough explanation of the specific hazards 

associated with the Robinson R66 helicopter, 

including how to enter and exit safely, loading and 

unloading procedures, and rotor-running (hot) drop-

offs. The handling of rifles, distress flare pistols, and 

ammunition was also strictly managed during all 

fixed-wing and helicopter operations. 

Firearms, flare pistols, and ammunition are not 

equipment the expedition members regularly handle 

outside of Greenland though most team members had 

previously undergone firearms and polar bear safety 

training. Nathan hadnôt, and therefore undertook such 

training prior to this expedition. Additionally, at the 

beginning of the expedition, the team dedicated time 

to familiarising themselves with the weapons, 

different types of ammunition, and the proper 

procedures for loading, unloading, presenting, and 

carrying. Target practice was also conducted to ensure 

each team member has some experience with how the 

weapon feels, aims, and responds when firing. No 

pencil flares were taken on this occasion, but the team 
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practised discharging a flare pistol while at base camp. 

It was important to avoid a flare landing behind a bear 

or another threat, which could potentially drive it 

towards a person. It was very useful for the whole team 

to see just how far the flare was launched, as it would 

be very easy to 'overshoot.' 

To avoid attracting musk oxen, wolves, and 

particularly polar bears, the kitchen tent, along with its 

enticing smells and food storage, was situated about 

300 metres downwind of the sleeping tents. Upon 

arrival at base camp, the prevailing wind was 

northerly, driven by cool air coming from the sea ice. 

It was also thought that this would be the likely route 

taken by any bears moving away from the sea. Over 

the next couple of weeks, the wind changed with the 

unstable weather, and the team also encountered 

southerly winds. 

To minimise visits from wildlife, the team took great 

care to store all food in sealed aluminium containers, 

secure waste in knotted bags, and burn anything that 

might tempt wildlife. During longer periods confined 

to the base camp tent, team members kept a regular 

lookout for local wildlife. They always took a weapon 

with them when collecting river water, visiting the 

toilet, exploring nearby areas, or accessing the 

sleeping tents. Poor visibility due to low cloud often 

meant staying more alert for sudden sightings and 

relying more heavily on the bear fence alarms. 

The óbear fenceô was erected around the sleeping tents 

with as much distance as possible between the tents 

and the perimeter (Fig. 21). The fence was designed to 

be lightweight, with posts made from wooden broom 

handles. Every second post had a loud personal attack 

alarm attached, and a 2 mm Dyneema cord ran 

between the posts, designed to pull out the pin on the 

alarm if the fence was disturbed. Over the years, the 

team has debated the usefulness of such a fence, 

questioning whether there would be time to react 

during a serious attack. On this expedition, the fence 

was triggered three times while team members were 

sleeping: first by a hare, second by a musk ox, and 

thirdly by a wolf. Without the fence, these incidents 

would have gone unnoticed. The loud noise clearly 

scared the animals away and woke the team members, 

allowing them to act if needed. Issues were 

encountered with the bear fence on windy days when 

it was triggered and therefore disabled for extended 

stretches of time. Additionally, some team members 

slept through the alarm when it was triggered far from 

their particular tent. The team democratically decided 

that they were comfortable with only the óbear fenceô 

whilst sleeping, but were prepared to switch to watch 

duty in the event that the risk was elevated.  

As with most expeditions, the more likely incidents 

are related to simpler activities, where attention is 

often less focused. Tasks such as refilling the 

generator with petrol, lighting the MSR Dragonfly 

stoves, burning rubbish, cutting and flattening empty 

Jet A1 fuel drums for transport, and carrying fresh 

water from the river were all discussed and noted for 

their potential risks. Even seemingly straightforward 

incidents like a sprained ankle, a burn, or a deep cut 

could have serious consequences, not just for the 

individual but for the entire expedition, due to the 

small team size and the extremely remote location. 

 

 

 

 

Figure 21: Chris 

Blakeley, Gina Moseley 

and Gabriella Koltai 

install the óbear fenceô. 

Photo: Robbie Shone. 

  

Takussutissiaq 21: Chris 

Blakeley, Gina Moseley, 

Gabriella Koltaillu 

ñnannunut ungaloqò 

ikkussoraat.  

Assiliisoq: Robbie Shone.
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3.13 Fauna

 

Figure 22: Arctic Wolf Spider (Pardosa glacialis).  

Photo: Gina Moseley. 

 Takussutissiaq 22: Avannaarsuaata aasiaa (Pardosa 

glacialis). Assiliisoq: Gina Moseley.  

 

Figure 23: Arctic Fritillary (Boloria chariclea).       

Photo: Nathan Hudson-Peacock. 

 Takussutissiaq 23: Pakkaluaq qillaalasortalik (Boloria 

chariclea). Assiliisoq: Nathan Hudson-Peacock.  

 

Figure 24: Young female Lapland Longspur (Calcarius 

lapponicus). Photo: Nathan Hudson-Peacock. 

 Takussutissiaq 24: Narsarmiutaq arnaviaq piaraq 

(Calcarius lapponicus).                                              

Assiliisoq: Nathan Hudson-Peacock. 

 

 

Figure 25: Mature breeding male Lapland Longspur 

(Calcarius lapponicus). Photo: Robbie Shone. 

 Takussutissiaq 25: Narsarmiutaq angutiviaq 

piaqqiorsinnaasoq (Calcarius lapponicus).        

Assiliisoq: Robbie Shone 

 

Figure 26: Arctic Jaeger (Stercorarius parasiticus). 

Photo: Nathan Hudson-Peacock. 

Takussutissiaq 26: Papikkaaq (Stercorarius parasiticus). 

Assiliisoq: Nathan Hudson-Peacock. 

 

Figure 27: Ruddy Turnstone (Arenaria interpres).    

Photo: Nathan Hudson-Peacock. 

 Takussutissiaq 27: Taliffak (Arenaria interpres). 

Assiliisoq: Nathan Hudson-Peacock. 
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Figure 28: Arctic Hare (Lepus arcticus).                  

Photo: Robbie Shone.  

Takussutissiaq 28: Ukaleq (Lepus arcticus).      

Assiliisoq: Robbie Shone. 

 

Figure 29: Arctic Stoat (Mustela erminea).              

Photo: Robbie Shone. 

 Takussutissiaq 29: Ukaliatsiaq (Mustela erminea). 

Assiliisoq: Robbie Shone. 

 

 

 Figure 30: Two Arctic wolves (Canis lupus arctos) visit base camp in the early hours of 31st July, 2023.                

Screenshot taken from iPhone film, Gina Moseley. 

 Takussutissiaq 30: Issittup amarui marluk (Canis lupus arctos) juulip 31-ni 2023-mi ullaaralaakkut tupeqatigiiffik 

qanillattoraat. iPhone-kkut immiussamiit tigulaariffigisaavoq, Gina Moseley. 

. 

 




















































































































