
Non-Technical Project Summary 
 

Cretaceous High Arctic paleoenvironmental and paleoclimate change 

ᐃᑦᑕᕐᓂᓴᕐᔪᐊᒃᑯᑦ ᖁᑦᓯᑦᑐᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐊᕙᑎᒧᓪᓗ ᓯᓚᒧᓪᓗ ᐊᓯᔾᔨᕐᓂᖅ  
 
Research objectives and rationale 
This project is a continuation of research that was previous submitted to the community of Grise Fiord 
before the 2014 field season. Exceptional sediment exposures of Cretaceous age (144 – 66 Million years 
ago) on the central to southern part of Axel Heiberg Island and Devon Island provide a unique window 
on the Cretaceous Arctic paleoenvironment and climate history of the past. Cretaceous temperatures 
ranged from relatively cool conditions of the early Cretaceous into the peak warmth about 94 Million 
years ago, one of the warmest periods in Earth history. These temperatures of the geological past are 
well understood for low latitude regions, but only few paleontological, paleobotanical and organic 
geochemistry data are known from the Arctic. The Glacier Fiord locality on Axel Heiberg Island is of great 
scientific importance since it exposes a nearly complete section of Cretaceous sedimentation 
documenting paleoenvironmental changes of the Sverdrup Basin over an entire geological period that 
was highly influenced by a greenhouse climate. 
 
ᑖᓐᓇ ᐱᓕᕆᐊᖅ ᑲᔪᓯᒋᐊᕈᑎᐅᔪᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᑐᓂᔭᐅᓚᐅᖅᑐᕕᓂᕐᒧᑦ ᓄᓇᓕᖓᓐᓄᑦ ᐊᐅᓱᐃᑦᑑᑉ ᐊᑐᓚᐅᖅᑎᓐᓇᒍ 

ᐱᓕᕆᓂᐅᓚᐅᖅᑐᖅ ᓄᓇᒥ 2014-ᖑᑎᓪᓗᒍ. ᐱᑕᖃᑦᓯᐊᖅᑐᑦ ᓄᓇᐃᑦ ᐃᑦᑕᕐᓂᓴᕐᔪᐊᑦ ᐅᑭᐅᕋᓴᕐᔪᐊᖃᖅᑐᑦ (144 – 66 ᒥᓕᐊᓐ 

ᐊᕐᕌᒍᐃᑦ ᐊᓂᒍᖅᑐᑦ) ᕿᑎᐊᓂ ᐊᒻᒪᓗ ᓂᒋᐊᓂ ᐋᒃᓱᓪ ᕼᐊᐃᕘᒃ ᕿᑭᖅᑕᖓᓂ ᐊᒻᒪᓗ ᑕᓪᓗᕈᑎᐅᑉ ᕿᑭᖅᑖᓗᖓᓂ ᑕᑯᔭᑦᓴᐅᔪᓂᒃ 

ᖃᓄᐃᑦᑑᓂᕕᓂᖓᑕ ᐅᕙᑦᓯᐊᕈᕐᔪᐊᕌᓗᒃ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐊᕙᑎᐊ ᐊᒻᒪᓗ ᓯᓚᐅᑉ ᐱᐅᓯᕕᓂᖓᓂᒃ ᑕᐃᑦᓱᒪᓂᐊᓗᒃ. 

ᑕᐃᑦᓱᒪᓂᐊᓗᒃ ᐅᖅᑰᓯᕙᓐᓂᖓ ᓂᓪᓚᓱᒐᓚᓐᓂᖅᓴᐅᔪᕕᓂᖅ ᐅᖅᑰᓇᖅᓯᓗᐊᓚᐅᖅᑎᓐᓇᒍ ᐃᒻᒪᖄ ᐊᕐᕌᒍᐃᑦ 94 ᒥᓕᐊᓐ ᖄᖏᖅᑐᑦ, 

ᐅᖅᑰᓂᖅᐹᕆᖃᑕᐅᓯᒪᓂᖓ ᓄᓇᕐᔪᐊᖅ ᐱᙳᖅᓯᒪᓂᖓᓂᒃ. ᑖᒃᑯᐊ ᓯᓚᐅᑉ ᐱᐅᓯᕕᓂᖏᑦ ᖃᐅᔨᒪᔭᐅᑦᓯᐊᖅᑐᑦ 

ᐊᑉᐸᓯᓐᓂᖅᓴᓃᑦᑐᓂ ᓄᓇᓂ, ᑭᓯᐊᓂ ᖃᑦᓰᓐᓇᐅᔪᑦ ᑕᐃᑦᓱᒪᓂᑕᕐᔪᐊᕕᓃᑦ, ᐱᕈᖅᑐᕕᓂᑐᖄᓗᐃᑦ ᐊᒻᒪᓗ ᐆᒪᔪᕕᓃᑦ 

ᐋᖅᑭᑦᓱᖅᓯᒪᓂᖏᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ.  ᓯᕐᒥᕐᔪᐊᓕᐅᑉ ᐊᐅᓱᐃᑦᑐᒥᒃ ᑲᖏᖅᓱᐊᓂ ᑕᐃᑲᓂ ᐋᒃᓱᓪ ᕼᐃᕘᒃ ᕿᑭᖅᑕᖓᓂ 

ᐱᒻᒪᕆᐅᔪᖅ ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒧᑦ ᐱᑕᖃᑦᓯᐊᕐᒪᑦ ᐊᓚᒃᑲᐅᒪᔪᓂ ᑕᐃᑦᓱᒪᓂᑕᑐᖃᕐᓂ ᖃᓕᕇᓕᖅᓯᒪᔪᓂ ᓄᓇᓂ 

ᓇᓗᓇᐃᖅᓯᒪᓪᓗᓂᓗ ᖃᓄᖅ ᐊᓯᔾᔨᖅᓯᒪᒻᒪᖔᑕ ᑕᐃᑲᓂ ᓯᕗᔭᑉ ᓄᓇᖓᓂ ᓯᓚᐅᑉ ᖃᓄᐃᓐᓂᕆᓯᒪᔭᓕᒫᖓᓂ 

ᐊᑦᑐᖅᑕᐅᓯᒪᓪᓚᕆᑦᑐᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ. ᐅᑯᐊ ᑎᑎᕋᕈᑕᐅᓯᒪᔪᓂᒃ ᓴᖅᑮᒍᑕᐅᓯᒪᓕᖅᑐᑦ ᑕᐃᑲᙵᑦ 2014-ᒥ ᓄᓇᓂ 

ᖃᐅᔨᓴᕐᓂᐅᓚᐅᖅᑐᒥ: 

 

 
Research questions 
1. How did Arctic environments react to the massive volcanic eruptions and their gas emissions that 
took place during the Cretaceous in the High Arctic, called the High Arctic Large Igneous Province? 
2. How warm was the Arctic region during the Cretaceous and how small was the temperature gradient 
between low and high latitudes during that time? 
3. How did the Cretaceous polar marine ecosystem react to climate changes, weathering patterns and 
associated runoff into the ocean? For example, how was marine plankton affected by those changes? 
4. What biotic crises took place in the Cretaceous Arctic Ocean and how did life recover? 
 
1. ᖃᓄᕐᓂ ᐅᑭᐅᖅᑕᖅᑐᐃᑦ ᐊᕙᑎᖏᑦ ᐊᑦᑐᖅᑕᐅᓂᖃᖃᑦᑕᓂᖅᑲᑦ ᐊᐅᒪᐃᑦ ᓄᓇᐅᑉ ᐃᑭᐊᖓᓃᑦᑐᑦ ᖄᖅᑐᐊᓘᒐᐃᒻᒪᑕ ᓄᓇ 

ᓱᐱᓯᓪᓗᓂ ᐊᐅᒪᒥᒃ ᐊᒻᒪᓗ ᐃᓯᕐᓗᖏᑦ ᐊᑦᑐᐃᓂᖃᕐᐸᓐᓂᕐᒪᖔᑕ ᑕᐃᑦᓱᒪᓂᐊᓗᒃ ᖁᑦᓯᑦᑐᐃᑦ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ, 

ᑕᐃᔭᐅᓂᖃᖅᑐᖅ ᑖᓐᓇ ᖁᑦᓯᑦᑐᒥ ᐅᑭᐅᖅᑕᖅᓱᒥ ᐊᐅᒪᕕᓃᑦ ᑲᑎᓯᒪᓂᖏᑦ? 

2. ᖃᓄᑎᒋ ᐅᖅᑰᓇᖅᓂᖃᓚᐅᖅᑲ ᐅᑭᐅᖅᑕᖅᑐᖅ ᑕᐃᑦᓱᒪᓂᐊᓗᒃ ᐊᒻᒪᓗ ᖃᓄᑎᒋ ᐊᔾᔨᒌᙱᓐᓂᕆᔭᐅᔪᕕᓃᑦ ᐅᖅᑰᓇᕐᓃᑦ 

ᐊᑉᐸᓯᑦᑐᓂ ᖁᒡᕙᓯᑦᑐᓂᓐᓗ ᓄᓇᓂ?  



3. ᖃᓄᖅ ᐊᑦᑐᖅᑕᐅᓂᖃᓚᐅᖅᑲᑦ ᑕᐃᑦᓱᒪᓂᐊᓗᒃ ᐃᒪᕐᒥᐅᑕᐃᑦ ᓯᓚ ᐊᓯᔾᔨᕐᓂᖃᖅᑎᓪᓗᒍ, ᓯᓚᐃᑦ ᐊᐅᓚᓂᕆᕙᑦᑕᖏᓐᓄᑦ, 

ᑰᖃᑦᑕᕐᓂᖏᓪᓗ ᓱᕈᕐᓇᖅᑐᐃᑦ ᐃᒪᕕᓐᓄᑦ? ᐆᑦᑑᑎᒋᓗᒍ, ᖃᓄᕐᓕ ᐃᒪᕐᒥᐅᑕᑦ ᒥᑭᓂᖅᐹᑦ ᓂᕆᔭᐅᕙᑦᑐᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ 

ᐊᑦᑐᖅᑕᐅᓂᖃᖅᓯᒪᕙᑦ?  

4. ᖃᓄᖅ ᐆᒪᔪᐃᑦ ᐊᑦᓱᕈᕐᓂᖃᓚᐅᖅᑲᑦ ᑕᐃᑦᓱᒪᓂᐊᓗᒃ ᐅᑭᐅᖅᑕᖅᑐᐃᑦ ᐃᒪᕕᖏᓐᓂ ᖃᓄᕐᓗ ᓇᖅᑭᒍᓐᓇᖅᓯᒪᕙᑦ?  

 
Duration and location of field research 
July 3: Arrival of team members in Resolute 
July 5: Flight by Twin Otter from Resolute to Sherwood Head, Axel Heiberg Island 
           Continue with helicopter from Sherwood Head to Glacier Fiord (1. Field locality) 
July 15: Camp move from Glacier Fiord to Lost Hammer Diapir by helicopter (2. Field locality) 
July 24: Camp move from Lost Hammer Diapir to Strand Fiord by helicopter (3. Field locality) 
July 31: Pick-up by twin Otter and transport to Noranda Landing Strip on Devon Island 
July 31: Further transport to Eidsbotn Graben, Devon Island by helicopter (4. Field locality) 
August 9: Pick up by helicopter, transfer to Noranda Air Strip and continued transfer by Twin Otter back 
to Resolute, termination of field season. 
 
ᔪᓚᐃ 3: ᑎᑭᑦᑐᑦ ᐱᓕᕆᖃᑎᒌᓐᓂᐊᖅᑐᑦ ᖃᐅᓱᐃᑦᑐᒧᑦ  

ᔪᓚᐃ 5: ᑎᒻᒥᔫᒃᑯᑦ ᒪᕐᕈᓕᒃᑯᑦ ᐊᐅᓪᓚᕐᓗᑎᑦ ᖃᐅᓱᐃᑦᑐᒥᒃ Sherwood Head ᓄᓇᒧᑦ, ᐋᒃᓱᓪ ᕼᐃᕘᒃ                 ᕿᑭᖅᑕᖓᓄᑦ  

           ᑲᔪᓯᓕᕐᒥᓗᑕ ᖁᓛᒎᓕᒃᑯᑦ ᑕᑲᙵᑦ Sherwood Head-ᒥᑦ ᓯᕐᒥᐊᓘᑉ ᑲᖏᖅᓱᖓᓄᑦ (1 ᐱᓕᕆᕕᐅᔪᖅ)  

ᔪᓚᐃ 15: ᐱᓕᕆᕕᕗᑦ ᓅᑦᑎᕐᓗᓂ ᓯᕐᒥᐊᓘᑉ ᑲᖏᖅᓱᖓᓂᒃ (Glacier Fiord) ᐊᓯᐅᒪᔫᑉ ᑲᐅᑕᐅᑉ ᓄᓇᖓᓄᑦ (Lost Hammer 

Diapir) ᖁᓛᒎᓕᒃᑯᑦ (2. ᐱᓕᕆᕕᐅᔪᖅ)  

ᔪᓚᐃ 24: ᐱᓕᕆᕕᕗᑦ ᓄᑦᑎᓕᕐᒥᓗᓂ ᐊᓯᐅᒪᔫᑉ ᑲᐅᑕᐅᑉ ᓄᓇᖓᓐᓂ (Lost Hammer Diapir) ᓯᑐᕌᓐ ᑲᖏᖅᓱᖓᓄᑦ (Strand 

Fiord) ᖁᓛᒎᓕᒃᑯᑦ (3. ᐱᓕᕆᕕᐅᔪᖅ) 

ᔪᓚᐃ 31: ᐊᐃᔭᐅᓗᑕ ᑎᒻᒥᔫᒧᑦ ᒪᕐᕈᓕᒻᒧᑦ ᐊᐅᓪᓚᐅᔾᔭᐅᓗᑲ ᓄᕋᓐᑕ (Noranda) ᒥᑦᑕᕐᕕᖓᓄᑦ ᑕᓪᓗᕈᑎᐅᑉ ᕿᑭᖅᑖᓗᖓᓄᑦ  

ᔪᓚᐃ 31: ᐊᐅᓪᓚᐅᔾᔭᐅᓕᕐᒥᓗᑕ ᐊᐃᑦᓯᑕ ᒍᐊᕙᓐ (Eidsbotn Graben), ᑕᓪᓗᕈᑎᐅᑉ ᕿᑭᖅᑖᓗᖓᓄᑦ (Devon Island) 

ᖁᓛᒎᓕᒃᑯᑦ (4. ᐱᓕᕆᕕᐅᔪᖅ) 

ᐊᐅᒡᒍᓯ 9: ᐊᐃᔭᐅᓕᕐᒥᓗᑕ ᖁᓛᒎᓕᒃᑯᑦ, ᐊᐅᓪᓚᐅᔾᔭᐅᓗᑕ ᓄᕋᓐᑕ (Noranda) ᒥᑦᑕᕐᕕᖓᓄᑦ ᑲᔪᓯᓂᐊᖅᑎᓪᓗᑕ ᑎᒻᒥᔫᒃᑯᒃ 

ᒪᕐᕈᓕᒃᑯᑦ ᖃᐅᓱᐃᑦᑐᒧᑦ, ᐱᔭᕇᖅᑐᑦ ᐱᓕᕆᓂᑉᒥ ᓄᓇᒥ. 

 
 
Field methods 
In the field we measure sedimentary section and record all observations such as lithological changes, 
macrofossil occurrences, colour changes, grainsize changes, and sedimentary structures such as ripples 
marks. Then every 1 to 5 m we are collecting a sediment sample, which we take with a pick-ax and put 
into a labelled bag. Each sample bag will be labelled with a number. Each section will have a location 
(Latitudes and Longitudes) for its start and end point.  
Samples will be shipped to laboratories at Carleton University in Ottawa, University in Frankfurt 
(Germany), and University of Nebraska, Lincoln, USA where material will be broken down for microfossil 
content and analyzed geochemically. 
 
ᐱᓕᕆᔾᔪᓯᐅᔪᖅ: ᐱᓕᕆᓂᖃᖅᑎᓪᓗᑕ ᓄᓇᒥᒃ ᖃᐅᔨᓴᕐᓂᐊᖅᑐᒍᑦ ᐅᔭᖅᑲᓂᒃ ᑎᑎᕋᖅᐸᓪᓕᐊᓗᒋᓗ ᖃᐅᔨᓴᕈᑎᕗᑦ ᖃᓄᖅ 

ᐊᓯᔾᔨᖅᓯᒪᒻᒪᖔᑕ ᐅᔭᖅᑲᑦ, ᒥᑭᔫᑏᑦ ᐅᔭᕋᕈᖅᓯᒪᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᖏᑦ, ᑕᐅᑦᑐᖓᑕ ᐊᓯᔾᔨᕐᓂᖓ, ᐋᖅᑭᑦᓯᒪᓂᖓᑕ ᐅᔭᖅᑲᐃᑦ 

ᐊᓯᔾᔨᖅᓯᒪᓂᖏᑦ, ᐅᔭᖅᑲᐃᓪᓗ ᖃᓄᖅ ᓴᖅᑭᐸᓪᓕᐊᓯᒪᒻᒪᖔᑕ. ᐱᓕᕆᕕᑦᑎᓐᓂ ᐆᑦᑑᑎᑯᑖᑦ 1-5 ᐊᑯᓐᓂᖏᓐᓂ 

ᓄᐊᑦᓯᖃᑦᑕᕐᓂᐊᖅᑐᒍᑦ ᖃᐅᔨᓴᖅᑕᐅᒐᑦᓴᓂᒃ, ᐅᔭᕋᓐᓂᐊᕈᑎᓄᑦ ᑲᐅᑕᕐᓄᑦ ᐲᔭᖅᑕᐅᖃᑦᑕᕐᓂᐊᖅᑐᑦ ᓇᓗᓇᐃᖅᑕᐅᓗᑎᓗ 

ᓇᑭᙶᕐᒪᖔᑕ ᐴᖏᑦ. ᐴᕆᔭᖏᑦ ᖃᐅᔨᓴᕋᑦᓴᐃᑦ ᓈᓴᐅᑎᓕᖅᑕᐅᖃᑦᑕᕐᓂᐊᖅᑐᑦ ᓇᓗᓇᐃᒃᑯᑕᓂᒃ. ᐱᓕᕆᕕᒋᓂᐊᖅᑕᕗᑦ 

ᐃᓘᓐᓇᑎᒃ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓂᐊᖅᑐᑦ ᓇᒦᒻᒪᖔᑕ ᐱᒋᐊᕐᓂᖓᓂᒃ ᐱᔭᕇᕐᓂᖓᓄᑦ.  



ᖃᐅᔨᓴᕋᑦᓴᐃᑦ ᐊᐅᓪᓚᐅᔾᔭᐅᓂᐊᖅᑐᑦ ᖃᐅᔨᓴᕐᕕᖓᓄᑦ ᑲᐅᕈᑕᓐ ᓯᓚᑦᑐᓴᕐᕕᕐᔪᐊᖓᓄᑦ ᐋᑐᕚᒧᑦ, ᓯᓚᑦᑐᓴᕐᕕᕐᔪᐊᖓᓄᑦ 

ᕗᕌᓐᑯᑦ (ᔮᒪᓂᒧᑦ), ᐊᒻᒪᓗ ᓯᓚᑦᑐᓴᕐᕕᕐᔪᐊᖓᓄᑦ ᓂᕗᐊᔅᑲ, ᓕᓐᑲᓐᒧᑦ, ᒥᐊᓕᒐᕐᓂ ᑕᐃᑲᓂ ᕿᒥᕐᕈᔭᐅᓂᐊᖅᑎᓪᓗᒋᑦ 

ᖃᐅᔨᓴᕋᑦᓴᐅᔪᑦ ᖃᐅᔨᓴᐅᑎᓄᑦ.  

 
 
 


