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Volume II: Natural History of Alaska’s Arctic 
 

 
Active Layer. This term refers to the uppermost strata of soil in a given area which are subject to 

yearly cycles of freezing and thawing. It is of most significance where the underlying 
layers are permanently frozen because its lower boundary marks the deepest level to 
which the roots of plants can grow. Depth of the active layer is directly related to summer 
temperatures (not yearly temperatures) and can range from a few inches to several yards 
[Young 1989]. On a local level, other factors also contribute to active layer depth. These 
include the direction and angle of the slope, the insulation value of the plant cover and 
the presence or lack of water on the surface. Since plants rely on the active layer for 
summer growth, the type and size of vegetation can often be used as an indicator of the 
depths of the active layer.1 

 
Factors affecting depth of the active layer: 
 

Latitude. Summers get shorter with higher latitudes and, although there are more 
hours of daylight during summer months, the sun strikes the Earth at an angle and 
has less intensity than it does farther south. This means the active layer tends to 
get shallower closer to the poles. 
 
Altitude. Ambient air temperatures drop with increasing altitude, so the active 
layer is generally shallower at higher elevations. 
 
Direction of the slope. North-facing slopes receive less solar energy than south-
facing slopes and consequently summer thawing is less. In much of interior 
Alaska north-facing slopes will be underlain by permafrost while south-facing 
slopes are permafrost free. 
 
Angle of slope. The more directly the sun’s rays strike the Earth, the more energy 
is transmitted into the ground per unit of surface area. Slopes angled such that 
sunlight strikes perpendicular to the ground (90°) heat up more and can have a 
deeper active layer. 
 
Vegetation. Not all vegetation reflects (or absorbs) solar energy equally. 
Sphagnum moss, which grows in cold, damp areas and creates a thick mat of 
vegetative matter, acts as a natural insulator.2 Once spruce forests with their 

                                            
1 A bit of sourdough wisdom says that averaging the height of the black spruce trees in an area and 
dividing this number by three will yield the approximate depth at which permafrost begins. 
2 Sphagnum moss was a favorite insulation used by natives and early European residents to chink the 
cracks between the logs of their homes. 



attendant sphagnum ground cover become established, far less solar energy is able 
to penetrate and thaw the ground beneath. 
 
Water. Water affects the solar balance in a number of ways which influence the 
active layer. For a detailed description of these, please refer to the entry “Thaw 
Bulbs”. In short, open water hinders freezing of the surrounding soil and can 
increase the depth of the active layer. 

 
 
Active Layer Detachment Slides. These occur when pore water pressure from precipitation or 

thawing ice lifts the surface layers en masse and causes them to slide down slope. Active 
Layer Detachment Slides are episodic, usually lasting only a couple of years, but can be 
quite extensive – up to 50 meters wide and 700 meters long. They often occur when there 
is unusual precipitation coupled with high temperatures [Balser 2015]. 

 
 
Alaskaland. This was the official name of Pioneer Park from its inception in 1967 until it was 

changed in September, 2002. 
 
Alatna River. The Alatna (called the Allenkaket on early maps) is a major tributary of the 

Koyukuk. Several short-lived towns (Beaver City and Rapid City) were established on 
the Alatna during the winter of 1898-1899 when would-be Koyukuk prospectors were 
stranded there. 

 
 
Alluvial fans. Alluvial fans are formed where upland valleys drain into larger valley systems. 

Material from higher elevations is pulled down-valley by running water and deposited in 
characteristic fan-shaped formations. Where streams are closely spaced, the fans coalesce 
into alluvial aprons. Beautiful and striking examples of alluvial fans can be seen on both 
sides of the Atigun Valley [Finkl 1984]. Because of the way they are deposited, the 
material layers in an alluvial fan are often in mirror image to those toward the top of the 
source valley. 

 
 
Amphibians. There are two species of frogs, one species of toad and at least one species of newt 

found in Alaska. Of these only one, Rana sylvatica3, the wood frog, is found outside 
southeast Alaska. 

 
 
Anaktuvuk Pass (AKP). This is the name given to a broad pass in the central Brooks Range, as 

well as to the Nunamiut Inuit village located there. The name Anaktuvuk means "the land 
of many caribou droppings," which, to a people highly dependent on caribou hunting, 
was not meant as an insult. Anaktuvuk Pass was incorporated in 1957. Today, about 350 
people (2012 est. 344 [ADLWD 2012 — Population overview]) live in the village, 85 or 

                                            
3 Since 2006, some writers have been calling this frog Lithobates sylvatica, although not all are in agreement with 
the new classification. 



so of whom are children. For detailed information, see the special appendix on 
Anaktuvuk Pass. 

 
 
Arctic Circle [D115.2]. In the northern hemisphere, to an observer on the ground the stars 

appear to circle around one fixed star, which means that some stars are visible all year 
round while others disappear for part of the year. In Greece, the circle that defines the 
boundary between stars that are always visible and those that rise and set passes through 
the constellation called the big bear, or in Greek, Arktos. This is where the term “Arctic 
Circle” comes from, although we now define it quite differently [Sale 2002]. 

 
 The Arctic Circle is a theoretical line scribed around the Earth at 66 degrees 33 minutes 

(46 seconds as of Feb 1, 2016) north latitude. It marks the southernmost point from 
which, at sea level, the sun's rays can be seen on the horizon at midnight of the longest 
day of the year (summer solstice – June 20-22). It is also the southernmost point at which 
the sun's rays cannot be seen at noon of the shortest day of the year (winter solstice – 
December 21-23). 
 
In point of fact, the Arctic Circle really has very little bearing on where one can observe 
the midnight sun. For one thing, the sun's rays are bent to the south as they pass through 
the Earth's atmosphere, making it possible to see the midnight sun 56 miles south of the 
Arctic Circle at sea level. And of course, if an observer has enough elevation for her 
particular latitude, she may also see the sun at midnight south of 66°33' [Young 1989]. 
 
 

 
 

 
The location of the Arctic Circle is not fixed. It is dependent on the Earth’s axial tilt, 
which fluctuates within a 2° range over the course of a 40,000-year (Milankovitch) cycle, 
which is driven by tidal forces caused by the pull of the moon. Over the course of the 
entire Milankovitch cycle, the Arctic Circle shifts an average of 25 feet per year but this 
can be more (as much as 50 feet) or less depending on where we are in the cycle. The 
Arctic Circle is currently moving northward about 15 m (46 feet) per year. 
 



There is an Antarctic Circle located at 66° 33’ 46” South latitude. 
 
 
Arctic Coastal Plain. This is the broad expanse of essentially flat land bounded on the south by 

the foothills of the Brooks Range and on the north by the Arctic Ocean. The Dalton 
Highway drops down onto the Arctic Coastal Plain around mile D358 at Pump Station 
Two. 

 
 
Arctic Cotton. This broad term refers to any plants of the genus 

Eriophorum of which there are eight to 10 species in 
Alaska. They can easily be identified by their white, fluffy, 
ball-like flowers which dry in almost perfect condition and 
make lasting house decorations [Pratt 1989]. Arctic cotton 
can be seen in the ditches along the Dalton Highway 
especially near Finger Mountain. It is almost ubiquitous 
throughout the northern foothills of the Brooks Range and 
the Arctic Coastal Plain. At times in mid-summer, vast areas 
of the foothills appear to be covered in a dusting of snow 
due to the prevalence of Eriophorum [NATC Guide 
observations].  

 

Tip for Guides: This is the same as "cottongrass", a term familiar to many guests. 
Please note that these plants are neither grasses nor cotton but rather sedges. 

 
 
 
Arctic Ocean. With an area of only 5,400,000 square miles, the Arctic Ocean is the smallest on 

Earth. It is nearly landlocked, with only three connections to the rest of the world's 
oceans: the Bering Straits between Siberia and Alaska connect it to the Pacific; and Davis 
Strait and the Greenland Sea provide for some mixing of waters with the Atlantic. 
Because these exchange points are all shallow relative to the Arctic Basin itself, which 
has a maximum depth of 5,440 meters (17,850 feet or 3 1/3 miles), the Arctic Ocean 
contains a large pool of stagnant and very cold water. 

 
The largest continental margins in the world can be found along the perimeter of the 
Arctic Ocean. Off the northern coast of Siberia, the shelf extends a good 750 miles 
toward the pole [Armstrong 1978]. 

 
The main distinguishing feature of the Arctic Ocean is, of course, its covering of ice 
which is essentially complete for six months of the year. For a few weeks during the 
summer, the ice around the edges melts off leaving a fringe of open water. An ocean that 
is frozen most of the year may sound rather dull, but sea ice is in fact a dynamic and 
complex environment with numerous types of ice, ice flow phenomena, and micro 
environments. 



 
Note: This covering of ice has been shrinking drastically in recent years as a result of 
global warming. Because ice reflects sunlight, the process of ice loss accelerates once it 
gets started. Loss of sea ice has been blamed on declining polar bear populations and has 
opened up the possibilities for shipping through the Northwest Passage. 

 
Some general categories of sea ice are discussed under the heading "Ice." Bear in mind 
that the information contained in this section is very general; the study of ice conditions 
on the Arctic Ocean over the course of a year reveals probably hundreds of different 
types and forms of ice. Among ice flow phenomena, leads and polynyas are especially 
important. Leads (pronounced ‘leeds’) are areas of open water formed when floes of ice 
separate. They may be long-lived or extremely ephemeral, depending on the temperature, 
wind conditions and water currents. Polynyas (poll-EEN-yahs) are more or less 
permanent ice-free areas caused by deep currents welling up to the surface of the ocean. 
These can be extremely important for marine wildlife living year-round in the Arctic 
[Armstrong. T. 1978; Young 1989]. 

 
There are three distinct layers of water in the Arctic Ocean: the Arctic Layer to 300 
meters (980 feet), the Atlantic Layer to 900 meters (2950 feet), and the Deep Water 
[Hansen, W. 1971]. 

 
Fauna: The large continental margins of the Arctic Ocean provide for a surprisingly rich 
environment for marine mammals despite the seasonal covering of ice. Since the 
likelihood of actually seeing these animals is extremely slim on a short stop at East Dock, 
they will only be listed here to give guides an idea of what is out there: 

 
Bowhead whale 
Polar bear 
Walrus 
Ringed seal 
Bearded seal 

Beluga 
Harbor seal 
Killer whale 
Narwhal 
Ribbon seal 

 
Of course, these creatures have to feed on something. Tracing the food chain back reveals 
an array of fish, crustaceans and zooplankton which, while it may not compare favorably 
with warmer waters in terms of diversity, is astounding in its abundance. At least 63 fish 
species are found in the Arctic Ocean [Craig 1989]. A few of the more important of these 
(either for human consumption or for other marine denizens) are: 

 
Arctic char (18 – 30") 
Arctic cisco (12 – 15") 
Least cisco (8 – 10") 
Bering cisco (12") 
Chum salmon 
Pink salmon 
King salmon 
Arctic cod (13" max.) 

Saffron cod (20" max.) 
Rainbow smelt (7 – 8") 
Fourhorn sculpin (8") 
Broad whitefish (18") 
Humpback whitefish (16") 
Capelin (5 – 8") 
Arctic flounder (14" max.) 
Snailfish (5 – 10") 



Canadian eelpout (12") 
 

In addition, at least 38 species of plankton can be found in the upper layer of the Arctic 
Ocean [Hansen, W. 1971]. 

 
Since the Arctic Ocean was icebound during the Middle Pleistocene glaciation and did 
not become ice-free until about 100,000 years ago, the mollusks of the region represent a 
fairly recent migration from the Atlantic and Pacific Oceans. There are around 58 species 
of bivalve mollusks in the Beaufort Sea alone [Bernard 1979]. 

 
 
Astronomical Midnight. Also known as solar midnight, this occurs 12 hours after astronomical 

noon (when the sun is at its highest point in the sky.) At places located exactly on a 
standard meridian (time zone boundary) this happens at 1:00 am during Daylight Savings 
Time. However, most places are located somewhere between standard meridians, and so 
astronomical midnight and astronomical noon do not occur on the hour. 

 
In Fairbanks, astronomical noon occurs 48 minutes after 12:00 Standard Time or 1:00 
Daylight Savings Time. Thus astronomical midnight would be at 12:48am (AKST – early 
November through early March) and 1:48am (AKDT early March through early 
November.) 
 
Astronomical midnight changes with longitude, so these times should be fairly accurate 
for the entire Elliott – Dalton Highway corridor. 

 
 

Atigun Gorge [D270.7] Atigun Valley runs northward from Atigun Pass. Atigun Gorge runs 
eastward from Galbraith Lake until the river flows into the Sagavanirktok River. It is 
from 1,500 to 2,000 feet deep and passes through about 100 million years of geological 
history. The Nunamiut call the part of the river flowing through the gorge Tunugun River 
which means "something worn on the back.” This name comes from the fact that people 
always traveled through the gorge along the south bank of the river, on the back side of 
the mountains (in relationship to the sun) [Nielson 1979]. Most of the Atigun Gorge lies 
within the Arctic National Wildlife Refuge. 

 
 
Atigun Pass. [D244.7-D250] At 1,463 meters (4,800 feet) Atigun Pass is the highest elevation 

on the Dalton Highway (The elevation of the pipeline is actually somewhat lower.) At the 
top of the pass, the road crosses the continental divide. Avalanches and rock slides are 
common in this area and it has posed a number of problems for Alyeska, both in the 
initial construction phase of the pipeline and in more recent years. In 1979 the pipe 
cracked after sagging due to thawing of an unrecorded ice-rich zone and spilled 5,267 
barrels on the north side of the pass. Refrigeration pipes were subsequently installed 
through this area [Coates 1991] and can be seen in the gully to the southeast. Then in 
1991, an 8.47-mile section of pipe had to be replaced when unacceptable amounts of 
corrosion were detected in the line (See: Atigun Floodplain Pipe Replacement Project) 



[APSC 2001]. Starting in 2008, Alyeska began observing vibrations (and welding cracks 
in some of the Vertical Support Members presumably as a result) in the above-ground 
pipe at the bottom of the Pass. For more information on this see: Pipeline – Technical 
Information. 

 
 

Tip for Guides: It is a good idea to announce your presence on the CB when 
beginning your ascent to or descent from Atigun Pass. The road is steep and 
winding and the truckers appreciate knowing what is ahead of them before 
starting down. 

 
 
Atigun River. [D246.8-270.7] The Atigun River is 43 miles long, 11.4 miles of which is in the 

Arctic National Wildlife Refuge. It supports summer feeding habitat for lake trout and 
burbot. A few smaller species such as Dolly Varden and arctic grayling spawn and 
overwinter in its deepeer sections. The 2015 Arctic National Wildlife Refuge 
Comprehensive Conservation Plan recommended that the Atigun River be given Wild 
and Scenic River Status4. 

 
 
Atigun Valley. [D246.8-270.7] Unlike Atigun Gorge, which runs east-west between Galbraith 

Lake and the Sagavanirktok River, Atigun valley runs north-south between Atigun Pass 
and Galbraith Lake. 

 
 
Aufeis. The term aufeis refers to sheets of ice usually formed in layers from overflow. It is a 

phenomenon of small, fast-moving streams which continue to flow throughout the winter; 
of broad, braided-river floodplains; and of the ground downstream from springs. Aufeis 
can form in a number of ways – from build-ups of anchor ice that dam the flow of water; 
from springs that continue to seep even into the winter months and freeze; or from the 
saturation of snow fallen over river ice. Quite often aufeis lasts throughout the summer, 
providing insect-free zones for wildlife [Brown, W. 1988, Young 1989]. 

 
 
Aurora borealis. The northern lights, or aurora borealis, were for centuries one of the world's 

great mysteries. In recent years, scientists have put together a fairly thorough picture of 
how the phenomenon works. 

 

                                            
4 It would require an Act of Congress for this to actually become law. 



In short, the aurora is caused by high energy particles from the sun and atmospheric 
molecules excited by magnetic activity colliding with various gas molecules in the 
Earth’s atmosphere, causing these to ionize and emit photons. 
 
Different molecules emit photons with distinct and specific wavelengths which the 

human eye perceives as color. The aurora begins about 1,000 kilometers (600 miles) 
above the Earth's surface and can penetrate to as deep as 60 kilometers (40 miles) above 
the ground if the solar storm is strong enough. The most common green aurora comes 
from atomic oxygen (O) at around 100 km (55 – 90 miles) elevation. During stronger 
auroral displays, red emissions are produced by molecular nitrogen (N2) at elevations 
below 90 km (40-55 miles). Occasionally, violet-purple colors can be seen. These are 
produced by ionized nitrogen (N2

+) at around 1,000 kilometers [Bone 2007]. 
 

The reason auroras are only seen in the north and south polar regions is because the 
Earth's magnetic field, which serves to deflect the electrically charged particles, is weaker 
at the poles. Shock waves from explosive storms in the sun's atmosphere can disrupt 

magnetic field lines and accelerate high-energy particles 
toward the Earth. One such event occurred on April 6, 
2000 when a coronal mass ejection triggered the most 
spectacular auroral display in over a decade, a display 
that was observed as far south as Florida and Texas. This 
is thought to mark a two-year peak in aurora visibility 
[Alpert 2000]. In Fairbanks, the aurora borealis can be 
seen about 240 nights of the year (in summer the sky is 
too bright) but it is strongest in the spring and fall. 
 



It has long been believed, based on our knowledge of the magnetosphere and the 
behavior of electrons, that the aurora borealis and the aurora australis are mirror images 
of each other. However, recent photographic evidence has revealed that although the two 
are often similar in intensity and shape, they are not symmetrical [Laundal 2009]. 
 
Many people claim to have heard the northern lights hissing in the sky above them. 
Though science has not been able to record any sound with mechanical devices, scientists 
are still searching for an explanation that would explain why this experience is so 
common [A. Almanac 1999; Wescott 1999]. 

 
The Geophysical Institute at the University of Alaska Fairbanks was originally funded for 
the specific purpose of studying the aurora, and its scientists have contributed much to 
our knowledge of the northern lights [Davis 1992 — Nuggets]. 
 
There are two aurora programs in Fairbanks in the summer months. The UA Museum of 
the North shows The Dynamic Aurora film several times daily and the Fairbanks Ice 
Museum presents The Crown of Light every evening at 8 p.m. 
 
Aurora cycles: There are numerous factors affecting the aurora, many of which occur 
cyclically. 
 
On a long range scale, 1870 and 1956 were peaks of very long cycle. Another such peak 
should occur around 2025-2050. 
 
Within this 60-100 year cycle is a shorter one related to the 11 year cycle of sunspot 
activity. 2016 marked the peak of one of these 11 year cycles. 
 
In addition, there seems to be an annual cycle with peaks of auroral activity in the spring 
and fall. 
 
Also, due to the sun’s 27 day rotation period, long duration solar storms will affect 
Earth’s aurora periodically as the active side of the sun points at Earth every rotation. 
 
And finally, because the aurora is affected by how the solar wind shapes the Earth’s 
magnetic field, the time of the day on Earth can also affect the amount of aurora. 

 
 
Avalanches. A phenomenon common in Atigun Pass is spring and winter avalanches. Evidence 

of these can be seen even in summer in the battered guardrails along the road, in the signs 
posted for motorists and for the avalanche blasting crews, and in the gun mounts located 
at either end of the pass. There are two basic types of avalanches: loose snow avalanches 
and slab avalanches. Loose snow avalanches occur when the snow crystals are not 
bonded to each other. These generally start at a point of disturbance and build as they 
move downslope as sliding snow dislodges more material. Loose snow avalanches will 
usually be triangular in shape. They occur more frequently in maritime areas of heavy, 
wet snowfall. 



 
Slab avalanches are more common at Atigun Pass. Slab avalanche snowpack is formed as 
hurricane force winds blow new snow into the pass and deposit it in gullies and 
depressions. Cold temperatures (-30° to -40° C, -22° to -40° F) promote bonding because 
this increases friction and causes strong layering between deposition events. Wind also 
increases bonding because it breaks the snowflakes into smaller, more rounded pieces. 
This means less airspace and more surface contact between particles. Time has a role in 
slab avalanche formation as well. Bonding between snow particles (as between people) 
takes time, so the longer the snow remains, the more tightly it will pack and stick 
together. Also, slab avalanches are most prevalent where there are layers of snow with 
different strengths stacked one on top of another and the build-up of these layers requires 
time. 

 
Other factors necessary for slab avalanche formation are: slopes of between 25° and 55°, 
a surface along which the slab can slide, weaknesses in the snowpack that allow 
fracturing, and a trigger. Avalanches rarely form on slopes of less than 25° because at 
that point the increase of friction due to gravity usually does not allow the slab to gain the 
necessary momentum; they do not usually form on really steep slopes either because 
snow tends to slip downward before it has a chance to pack. Sliding surfaces can include 
smooth ground (especially if there is little vegetation), and layers of ice or harder snow 
buried in the pack. Weaknesses occur because conditions rarely allow the snowpack to 
form evenly. Triggers can include the addition of pressure due to falling snow or rain, 
warming (which changes the structure of the snowpack), earthquakes, physical 
disturbances such as a person or animal adding pressure to isolated areas, ice falling from 
a cornice (overhang), or sound waves which pressure shock the pack [McClung 1993]. 

 
In January 1993, a larger than usual avalanche buried 600 meters (2,000 feet) of road at 
Atigun Pass. This event occurred while a convoy of trucks was attempting to get back to 
Fairbanks. Several trucks were buried, one was overturned and one was carried 140 
meters (150 yards) downhill off the road. (The only reported injury was a broken nose) 
[FDNM — Jan. 10, 1993]. This event prompted the State of Alaska (DOT/PF) to initiate 
an avalanche control program [Bahnson, 1994]. The circular structures at the bottom of 
the pass at either end are mounting stands for 105 mm recoilless howitzers which are 
used to shoot down the snowpack when crews determine the danger level makes this 
necessary. At that point, the road is closed to traffic; the howitzers are hauled from 
Chandalar Camp and mounted. The guns are aimed manually but using predetermined 
coordinates. The "slide path" signs are used by work crews to accurately communicate 
their locations to each other [Stuller 2002]. During blasting, temporary flight restrictions 
are put in place for an area five miles in diameter around the firing locations [Bahnson, 
1994]. 

 
Spring avalanches are caused when warm temperatures begin melting the snow, 
lubricating the layers and destroying the friction holding the snowpack together. 

 
Toward the end of the spring avalanche cycle, slushflows become a problem. Slushflows 
are formed in low-angle gullies where meltwater has a chance to accumulate under the 



snowpack. As this migrates upward through the snow (via capillary action) it collects in 
pockets and can cause sudden crumbling of the pack structure. Slushflows are very 
destructive because they tend to contain a large amount of rock debris. Drumlin-like 
mounds, often with a scattering of large boulders, can be seen throughout Atigun at the 
mouths of slushflow gullies. These are called “whalebacks” [Bahnson, 1994]. 

 
 
 



 

 
 
Bats. At least five species of bats can be found in Alaska during the summer months, and one of 

them, the Little Brown Bat (Myotis lucifugus) ranges to the limit of the coniferous forest 
far north of the Arctic Circle. You are not likely to see one though. The Little Brown Bat 
is secretive and REALLY little...about one quarter of an ounce at maturity and with a 
length of less than 100 mm (3.9 inches). They hibernate in caves during the winter and 
spend the summer months catching and devouring mosquitoes and other insects on the 
wing [AG 8.2]. 

 
 
Bears. Three species of bears live in Alaska. Of these, blacks and grizzlies are commonly seen 

along the Dalton highway — blacks in the forested areas and grizzlies usually on more 
open ground. Polar bears do come to shore at Prudhoe Bay when the pack ice is pressed 
against the coast but are rarely, if ever, seen during the summer. 

 
Black bears. (Ursus americanus) Black bears are found throughout Alaska's forested 
regions. They are predominantly vegetarian, eating large quantities of Equisetum (See: 
Horsetail) in the spring and berries in the fall. They will also eat carrion, insects and any 
small creature they might catch, including moose calves if they get lucky. Like all bears, 
individual weights will fluctuate greatly from season to season; however well-fed males 

can weigh up to 400 pounds. Though not the fastest of the bears, they can 
sprint up to 35 miles/hour. 
 
Black bears usually have 2 to 5 cubs every other year. They mate from late 
May to mid-June when food is plentiful but implantation is delayed until 
later in the fall. Cubs are born in January or February while the females are 
in hibernation. They remain with their mothers through the following 
winter [AG 20.4]. 
 
Black bears go through five stages of activity during the course of the year. 
 
1. Hibernation — adults will burn 4,000 kcals per day but will not eat, 

drink or pass waste. Metabolic rate will be 
reduced by ½, breathing will slow to 1 breath 
every 45 seconds and heart rate can drop to as 
low as 8 beats per minute. Hibernating bears 
may be slow to rouse but will do so. 

 
2. Walking hibernation — for 2 – 3 weeks following hibernation 

bears will voluntarily eat and drink less and 
excrete less waste than normal. 

 
3. Normal activity — adults will consume 5,000 – 8,000 kcal per day. 

Normal body temperature is 100°F (37.8°C) 



and normal heart rate (sleeping) is 40 – 50 beats per minute. 
 

4. Hyperphagia is a period of excessive eating and drinking during which individuals may 
consume 15,000 to 20,000 kcal per day. 
 

5. Fall transition — eating slows but bears continue to drink huge quantities of water to 
purge body waste. Metabolic functions begin to slow in preparation 
for hibernation. 

 
The Alaska Department of Fish and Game estimates there are around 100,000 black bears 
in the state [ADFG, 2014]. 
Brown bears. This is a somewhat arbitrary term for a specific population of grizzly bears 
living along Alaska's coast. 
 
Grizzly bears. (Ursus arctos) Found everywhere in Alaska with the exception of a few 
of the islands, an estimated 30,000 [ADFG, 2014] grizzlies roam the state, although 
naturally their populations are much denser in some areas than in others. Where food 
supplies are good, such as in Katmai National Park, as many as one bear per square mile 
have been recorded. In the Brooks Range and on the North Slope densities are more in 
the neighborhood of one animal for every 35 to 40 square miles. In places where food is 
scarce, females may range over areas as large as 130 square miles. Males generally travel 
much farther [AG 20.4]. 
 
North Slope females weigh approximately 220 pounds in the spring. However, they put 
on fat during the summer and can weigh up to 350 pounds by the time they den in the 
fall. Large males may weigh 700 pounds prior to denning. Coastal (excluding the coast of 
the Arctic Ocean) bears are much larger, no doubt due to better food availability; males 
can reach 1,200 pounds by summer's end [AG 20.4]. 
 
Unlike their coastal counterparts who can gorge themselves on salmon, Brooks Range 
grizzlies subsist on a mostly vegetarian diet, the greatest component of which is the roots 
of Eskimo potatoes. They also eat pussy willows and berries and supplement these with 
arctic ground squirrels, voles and anything else they can find [Reakoff 1999]. Preying on 
caribou, moose, other bears and, for some individuals, muskoxen, is also common. 
 
In 1975, a scatological study was done in Canada on hyperphagic grizzlies in which 
researchers counted the soapberry seeds in grizzly feces. It was found that each feces 
contained about 20,210 seeds (representing 20,210 berries). The author estimated that a 
hyperphagic bear poops about 10 times per day, bringing the daily consumption up to 
about 200,000 berries (which weighs about 20 lbs). One bear was documented gaining 
1.4 pounds per day (over a 16 day period) on a diet of only soapberries. – [Pearson 1975]. 

 
Denning habits vary with environment. North Slope grizzlies may stay in their dens as 
long as eight months without eating, drinking, urinating or defecating (note: this does not 
mean that metabolism has stopped – waste builds up and is stored in the body until 
spring). During this time females will give birth to one or two cubs weighing a pound 



each. Normally, these will remain with their mothers for about 2 1/2 years, though this 
can be extended to as long as 4 1/2 years. The first summer is the most dangerous for the 
young bears; the majority of deaths seem to come at the claws of other grizzlies. Popular 
myth claims it is adult males that prey on first year cubs, but what scanty observations 
that have actually been recorded indicate both sexes are equally culpable [AG 20.4]. The 
mating timeline is similar to that of black bears: Copulation occurs in late May and mid-
June but implantation does not occur until later [Reakoff 1999]. 
 
Brown bears can sprint up to forty miles/hour, fast enough to catch a horse [AG 20.4]. 
 
Kodiak bears. A subspecies of Ursus arctos, U. a. middendorffi, lives on Kodiak Island. 
Kodiak bears may have become isolated from the rest of the brown bear population 
during the Pleistocene glaciation [AG 20.4]. 
 
Grizzly bears are called "aklak" in Inupiaq [MacLean 1980]. 

 
Polar bears. (Ursus maritimus) Somewhere around 3,500 polar bears live in Alaska 
[USFWS, 2013], or, to be more accurate, spend some time on the ice floes around 
Alaska's northern and western shores. They are classified as marine mammals both by 
their natural history and by the Marine Mammal Protection Act, and spend most of their 
time out of sight of land. Males routinely weigh over 1,000 pounds (one of the largest 
ever actually weighed topped 1,600 pounds), females from 300 to 700 pounds. They are 
the most carnivorous of Alaska's bears, feeding almost exclusively on ringed and bearded 
seal, and occasionally walrus and whales which they find washed up on the shore. 
 
There are two distinct populations of polar bear in Alaska. The eastern population ranges 
from Point Barrow to Cape Bathurst in Canada; the western population over the Chukchi 
and Bering Seas. The eastern bears are known to travel over a 95,000 square mile area 
each year. Fifty percent of the pregnant females actually den out on the pack ice and may 
not come to shore for years at a time. Most of the remainder den in the Arctic National 
Wildlife Refuge. The western bears travel even farther each year (up to 135,000 square 
miles), probably due to the ocean currents in the Bering Sea. Nearly all of these bears den 
on Wrangel Island in Siberia [AG 20.4]. 
 
Reproduction: Polar bears mate between late March and early May, however the 
embryo does not begin to grow until after the summer hunting season. If a female does 
not find sufficient food to carry her and her cubs through the winter, her body will 
reabsorb the undeveloped embryo [Ovsyanikov 1996]. 
 
Unlike the other bear species, only pregnant female polar bears den. They hollow out a 
cave in the snow where they will retire during the coldest 3 to 6 months of the winter. 
Here they will complete their pregnancy, give birth and suckle their cubs, all of which 
they do without eating, drinking, urinating or defecating. Because they reach maturity 
only after age five, and because cubs remain with their mothers for two and a half years, 
polar bears have one of the slowest reproductive rates of any mammal [AG 20.4]. 
 



Adaptations: Polar bears are one of the youngest mammals on the earth, having evolved 
from the ancestors of brown bears between 100,000 and 250,000 years ago. They have 
four to five inches of blubber under their skin. The skin is actually black and thus absorbs 
ultraviolet light (heat) [AG 20.4]. The individual hairs are hollow, providing an insulating 
layer of trapped air. In warmer climates, colonies of algae may grow inside the hollows; 
hence zoo bears can acquire a slightly greenish hue if not properly cared for. 
 
Polar bears have a fearsome reputation. They have been known to stalk human beings for 
miles, and many observers believe they actually hunt people. This, however, may be 
somewhat untrue. One of their natural habits is to follow other bears, possibly to take 
advantage of successful kills. It could be that they mistake humans (especially those who, 
subsisting off seal meat and oil, often smell like seals) for their natural prey. 
 
The Inuit word for polar bear is nanuk, hence the University of Alaska Fairbanks mascot 
name "Nanooks.” 

 
Current status (2014): Polar bears have been a hot topic in the media recently. Many, 
but not all, populations seem to be declining and this decline has been blamed on melting 
sea ice as a result of global warming and on poaching in the Russian Far East. Between 
2001 and 2007, polar bear numbers in Alaska declined by 3% per year [Rosen, 2009] but 
I have not found any more recent data. In 2008 the US Fish and Wildlife Service listed 
Polar bears as “threatened,” a decision that survived a challenge in court in 2011. Several 
conservation groups have suggested they should be upgraded to “endangered,” a change 
which has been vehemently opposed by the State of Alaska as it could greatly affect new 
oil development on the North Slope. — RW 

 
 
Beavers. (Castor canadensis) Beavers are found throughout most of forested Alaska, however, 

because they prefer aspen as their main winter diet, they occur only rarely beyond the 
limits of the deciduous boreal forest. The best place to see beavers on NATC tours is 
crossing the Chena River early in the morning. There is also a beaver lodge in one of the 
ponds near the old Prospect Creek Pipeline Construction Camp [D135.7]. There was 
another on the corner of the Dalton Highway at the bottom of Gobbler's Knob on the 
south side [D130.5] but the latest round of road improvements destroyed it. Some of the 
abandoned dam is still visible (barely) on the west side of the road. 

 
Beavers are notably social animals, living in fairly permanent colonies or family groups. 
They are the most famous builders of the animal world, constructing elaborate dams and 
houses of gnawed sticks and mud. In addition, they have been known to dig canals up to 
215 meters (700 feet) long and two feet square for the purpose of floating trees and 
branches to underwater storage sites. Beaver lodges can often house up to ten individuals 
and may be large enough for a man to curl up in. Because these lodges are made partly of 
mud and have a high water content, they freeze during the winter and become virtually 
impervious to any predator desperate enough to try and dig out the sleeping beavers [AG 
8.2]. 
 



One of the most heavily sought after of the fur-bearers, beaver had almost disappeared 
from Alaska by 1910. Protections were put in place and by 1921 the highly prolific 
animals had recovered to the point where trapping was again allowed. Today, from 5,000 
to 13,000 beaver are taken annual depending on demand and the health of the populations 
[AG 8.2]. 

 
 
 
Bering Land Bridge. Beginning about two million years ago, a series of ice ages occurred. 

Large amounts of the Earth's water were trapped in massive ice sheets – enough so that 
the surface level of the oceans dropped about 90 meters (300 feet). This was sufficient to 
expose a strip of shallow land between Siberia and Alaska which has been named the 
Bering Land Bridge. This "bridge" over which prehistoric flora and fauna as well as 
prehistoric peoples traveled to colonize the Americas was actually as much as 600 miles 
wide at the height of glaciation. Due to peculiarities of climate which did not allow 
enough precipitation to fall for glaciers to form in this area, the Bering Land Bridge was 
quite productive biologically for much of its history [AG 21.4]. 

 
Much of the literature describes early peoples as “crossing over the Bering Land Bridge.” 
This crossing probably took many years, even generations, as peoples followed 
advancing game populations (which were following vegetation as it colonized newly 
exposed land). 

 
 
Beringia. This is the name given to the land mass comprising Siberia, the Bering Land Bridge 

and Alaska during the ice ages. More specifically, it refers to the ice-free strip of land that 
allowed animal and human migration from Asia into the Americas. 

 
 
Berries. At first glance, the tundra looks barren to the unpracticed eye, especially after the 

flowers have gone by. Yet this is the time when it is at its most productive in terms of 
foods that humans can eat directly. At least 21 species of berries grow in the country 
north of Fairbanks, and 20 of them are edible. The following is a list of the most 
important northern species. 

 
Baneberry. (Actaea rubra) These deadly poisonous berries 
can be found in wooded areas south of the Yukon River 
Valley. The plant is stout, grows to four feet high and bears 
large (1/4 to 1/2 inch long) scarlet fruits which grow in 
bunches. There is also a white-fruited variety called "doll's 
eyes" because the berries have black tips which make them 
look like eyes.  

 
 
  

Bearberry. 



(Arctostaphylos alpina) Closely related to Kinnikinnick, this plant is most noticeable in 
the fall when its brilliant red foliage can light up huge tracts of open tundra country. The 
berries are black, larger than crowberries and taste somewhat insipid. 
 
 
 
Blueberry. (Vaccinium sp.) There are at least three species of 
blueberries in Alaska. In addition, quite a number of 
subspecies have been identified. The most common, and the 
species growing in northern tundra areas is V. uliginosum [A 
Northwest 1982]. Blueberries can be found just about 
anywhere between Fairbanks and Slope Mountain, including 
Finger Mountain, the Arctic Circle, and Wiseman [NATC 
guide observations]. 
 
 

  
 

 
 Bog Cranberry. (Oxycoccus microcarpus) This cranberry is 
found in mossy peat bogs throughout most of Alaska except the 
North Slope. Some patches have been found in the Colville River 
Valley. Though edible, they are usually not abundant enough to 
be worth picking. 
 
 
 
 

 
 

     
 
 
Canadian Dwarf Dogwood. (Cornus canadensis) Found throughout the boreal forests of 
Alaska, this small, low-growing plant bears bunches of tiny, bright red berries in late 
August or September. Bunchberries, as they are sometimes called, are edible but not 
popular. More information can be found under Wildflowers. 
 
 



 
 
Cloudberry. (Rubus chamaemorus) Look 
for this pale orange raspberry-like fruit in 
peat bogs and wet tundra throughout 
Alaska. It is a small, upright plant with 
relatively large leaves and a single berry 
growing atop a short stalk. Cloudberries, 
sometimes called salmonberries, are highly 
prized, particularly by Native peoples.  

 
 
 
  

 
Crowberry. (Empetrum nigrum) Crowberries are 
common in tundra areas and muskeg and are 
readily identifiable by their small evergreen 
needlelike foliage. The fruit is small, shiny and 
black, and, though edible, is filled with relatively 
large seeds. Many people find crowberries quite 
tasty when ripe and they are greatly prized by the 
Inuit. One can pick huge amounts of crowberries 
in a very short span of time because they grow 
very thick along the stems. 
 
 

Highbush Cranberry. (Viburnum edule) 
Found from the Brooks Range south in forested 
areas or clearings, highbush cranberries are 
extremely soft when ripe. They are better 
picked early and then left to ripen before 
preserving. The leaves look like miniature 
maple leaves.  

 
 
  
 

Kinnikinnick. (Arctostaphylos uva-ursi) Very much 
like its cousin A. alpina, this bearberry grows on 
sandy or gravelly places and in open, dry woods. Its 
fruit is reddish-orange. 

 
 

 
 



Lowbush Cranberry. (Vaccinium vitis-idaea) This is 
possibly the most useful of Alaska's berries, partly 
because it is relatively easy to keep. Lowbush 
cranberries, or lingonberries, are found throughout 
Alaska in woods, thickets, mountain slopes and 
tundra. They are best picked just after the first frost 
and are used in sauces, in breads, in juices, and in 
combination with other Alaskan edibles. 
 
 
 

 
Nagoonberry. (Rubus arcticus) This is a small, edible raspberry-like 
fruit growing in shady thickets and alongside streams throughout 
most of Alaska except the northwestern arctic. Often confused with 
cloudberries, Nagoonberries are considered one of the delicacies of 
the north [White 1973].  

 
 
  
 

Northern Black Currant. (Ribes 
hudsonianum) This bitter tasting currant 
grows as far north as the southern edge of 
the Brooks Range in moist woods and along 
the banks of streams. 

 
 
 
 
 
 
Northern Red Currant. (Ribes triste) The Northern 
Red Currant is a highly sought after berry used for 
jams and jellies. The fruit is a distinctive translucent 
red when ripe. Like Ribes hudsonianum red currants 
are often found along stream and river banks.  
 
 
 
Raspberry. (Rubus idaeus) One can find this prickly shrub all across central Alaska. 
Growing to six feet, often near water, along roadsides, and in forested areas, raspberries 
seem to tolerate both deep shade and direct sunlight. Raspberries make good pies, cake, 
jam and syrup but are best eaten just plain. They are early colonizers after an area has 
been disturbed by fire, flood, or human endeavors. 
 



Salmonberry. (Rubus spectabilis) Though this plant grows along the southern coast of 
Alaska, it does not get as far north as Fairbanks. See cloudberry. 
 

Serviceberry. (Amelanchier alnifolia) Also 
known as Shadbush or Juneberry, this rather 
insipid-tasting blackish berry is better cooked. 
It grows as a low shrub on windy hillsides from 
the Yukon River Valley south.  

 

 
 
 
 

Soapberry. (Shepherdia canadensis) Soapberries are 
found throughout most of Alaska in forested areas and 
on dryer slopes. They are edible but not particularly 
good-tasting. When beaten, they form a frothy mass 
like soapsuds [A Northwest 1982]. There are quite a 
few soapberries in the woods around Wiseman [NATC 
guide observations].  
 
 
 
 
 

Wild Strawberry. (Fragaria virginiana) These tiny 
(1/8 to 1/4 inch) strawberries are mostly found east of 
the pipeline corridor and south of the Yukon River. 
There are some around Fairbanks, however [A 
Northwest 1982]. 

 
 
 
Note: Of course, what is “good tasting” is a matter of opinion. Some species which 
western authors find only semi-palatable are great favorites among the indigenous 
peoples. — RW 

 
 
 
 
 
 
 
 
 



Birds. Following is a concise list of birds one might expect to see along the Dalton Highway 
during the summer. 

 
N = north of the Brooks Range 
S = south of the Brooks Range 
 
1 = birds you will see nearly every trip 
5 = birds that have been seen in the area but only occasionally 
 
* — does not breed in the area 
 
 
 

 
 
 

Name Family 
       

  
N S forest shrub tundra lakes streams 

 
Acciptridae 

       Osprey 
 

  4       • • 
Northern Harrier 

 
3 2 •   •     

Sharp-shinned Hawk 
 

  3 •         
Northern goshawk 

 
  3 •         

Red-tailed Hawk 
 

  2 •         
Rough-legged Hawk 

 
1 2     •     

Golden Eagle 
 

2 2     •     
Bald Eagle 

 
  3 •     • • 

 
Falconidae 

       American Kestrel 
 

  2 •         
Merlin 

 
  3 •   •     

Peregrine Falcon 
 

3 4     •     
Gyrfalcon 

 
3 4     •     

 
Phasianidae 

       Spruce Grouse 
 

  2 •         
Willow Ptarmigan 

 
2 5   • •     

Rock Ptarmigan 
 

2 3   • •     
Ruffed Grouse 

 
  3 •         

 
Gruidae 

       Sandhill Crane 
 

2 2     •     

 
Charadriidae 

       Black-bellied Plover 
 

3       •     
American Golden Plover 

 
1 3   • •     

Semipalmated Plover 
 

3 1       • • 
Killdeer 

 
  4       •   



 
Gaviidae 

       Red-throated Loon 
 

2 3       • • 
Pacific Loon 

 
1 2       •   

Common Loon 
 

  2       •   
Yellow-billed Loon 

 
3         •   

 
Podicipedidae 

       Horned Grebe 
 

4* 2       •   
Red-necked Grebe 

 
3 2       •   

 
Anatidae 

       Tundra Swan 
 

2 3       •   
Trumpeter Swan 

 
  3       •   

Greater White-fronted 
Goose 

 
1       •     

Snow Goose 
 

2       •     
Brant 

 
2       •     

Canada Goose 
 

1 1     •     
Green-winged Teal 

 
4 2       •   

Mallard 
 

3 2       •   
Northern Pintail 

 
1 2       • • 

Blue-winged Teal 
 

4         •   
Northern Shoveler 

 
3 2       •   

Gadwall 
 

4         • • 
American Wigeon 

 
2 1       •   

Canvasback 
 

  3       •   
Redhead 

 
  3       •   

Ring-necked Duck 
 

  3       •   
Greater Scaup 

 
3 1       •   

Lesser Scaup 
 

4 1       •   
Steller's Eider 

 
4         •   

Common Eider 
 

3         •   
King Eider 

 
2       • •   

Spectacled Eider 
 

2         •   
Harlequin Duck 

 
3 4         • 

Long-tailed Duck 
 

1 3       •   
Surf Scoter 

 
2 1       •   

White-winged Scoter 
 

2 1       •   
Common Goldeneye 

 
  3       •   

Barrow's Goldeneye 
 

  4       •   
Bufflehead 

 
  3       •   

 
Scolopacidae 

       Lesser Yellowlegs 
 

  1     • •   
Solitary Sandpiper 

 
  2       •   

Wandering Tattler 
 

  3       •   



Gray-tailed Tattler 
 

4         • • 
Spotted Sandpiper 

 
  2       •   

Upland Sandpiper 
 

  3 •         
Bar-tailed Godwit 

 
4             

Whimbrel 
 

2 2     •     
Ruddy Turnstone 

 
2       • •   

Surfbird 
 

  4     •     
Sanderling 

 
5         •   

Semipalmated Sandpiper 
 

1       •     
Least Sandpiper 

 
2 3     •     

White-rumped Sandpiper 
 

4       •     
Baird's Sandpiper 

 
4     • •   • 

Pectoral Sandpiper 
 

1       •     
Dunlin 

 
2       • •   

Stilt Sandpiper 
 

2       • •   
Buff-breasted Sandpiper 

 
2       •   • 

Long-billed Dowitcher 
 

2 3     • •   
Common Snipe 

 
2 2 •   • •   

Red-necked Phalarope 
 

1 2     • •   
Red Phalarope 

 
2       • •   

 
Laridae 

       Pomerine Jaeger 
 

3       •     
Parasitic Jaeger 

 
2       •     

Long-tailed Jaeger 
 

1       •     
Bonaparte's Gull 

 
  3       •   

Mew Gull 
 

3 3       • • 
Thayer's Gull 

 
4* 3     • •   

Hering Gull 
 

  3     • •   
Glaucous Gull 

 
1       • •   

Sabine's Gull 
 

1       • • • 
Arctic Tern 

 
1 1       •   

 
Strigidae 

       Great Horned Owl 
 

  3 •         

Snowy Owl 
 

1-
4       •     

Northern Hawk Owl 
 

  2 •         
Great Gray Owl 

 
  4 •         

Short-eared Owl 
 

2 2 • • •     
Boreal Owl 

 
  4 •         

 
Alcedinidae 

       Belted Kingfisher 
 

  3       • • 

 
Picidae 

       Downy Woodpecker 
 

  3 •         



Hairy Woodpecker 
 

  2 •         
Three-toed Woodpecker 

 
  3 •         

Black-backed Woodpecker 
 

  4 •         
Northern Flicker 

 
  2 •         

 
Tyrannidae 

       Olive-sided Flycatcher 
 

  3 •         
Alder Flycatcher 

 
  2   •   •   

Hammond's Flycatcher 
 

  3 •         
Say's Phoebe 

 
3 3     •     

 
Alaudidae 

       Horned Lark 
 

3       •     

 
Hirundinidae 

       Tree Swallow 
 

  2 •     •   
Violet-green Swallow 

 
  1 •     •   

Bank Swallow 
 

  2       •   
Cliff Swallow 

 
3 1 •     •   

 
Corvidae 

       Gray Jay 
 

  1 •         
Black-billed Magpie 

 
  4 • •       

Common Raven 
 

1 1 • • • • • 

 
Paridae 

       Black-capped Chickadee 
 

  2 •         
Gray-headed Chickadee 

 
5   • •       

Boreal Chickadee 
 

  2 •         

 
Sittidae 

       Brown Creeper 
 

  4 •         

 
Cinclidae 

       American Dipper 
 

4 4         • 

 
Muscicapidae 

       Arctic Warbler 
 

  2   •       
Ruby-crowned Kinglet 

 
  1 •         

Bluethroat 
 

2     • •     
Northern Wheatear 

 
2 2     •     

Townsend's Solitair 
 

  3 •   •     
Grat-cheeked Thrush 

 
4 2 •         

Swainson's Thrush 
 

  2 •         
Hermit Thrush 

 
  3 •         

American Robin 
 

3 1 • • • • • 
Varied Thrush 

 
  3 •         

 
Motacillidae 

       Yellow Wagtail 
 

2     • •     
American Pipit 

 
3     • •   • 



 
Bombycillidae 

       Bohemian Waxwing 
 

  2 •         

 
Laniidae 

       Northern Shrike 
 

3     • •     

 
Emberizidae 

       Orange-crowned Warbler 
 

  2   •     • 
Yellow Warbler 

 
  2   •   • • 

Yellow-rumped Warbler 
 

  2 •         
Townsend's Warbler 

 
  3 •         

Blackpoll Warbler 
 

  3 • •       
Northern Waterthrush 

 
  3 • •     • 

Wilson's Warbler 
 

  2 • •       
American Tree Sparrow 

 
  2 • •       

Savannah Sparrow 
 

2 2   • •     
Fox Sparrow 

 
  2   •       

Golden-crowned Sparrow 
 

  3   •       
White-crowned Sparrow 

 
3 1 • •       

Dark-eyed Junco 
 

  1 •         
Lapland Longspur 

 
1 3     •     

Smith's Longspur 
 

2       •     
Snow Bunting 

 
1       •     

Rusty Blackbird 
 

  3 • •       

 
Fringillidae 

       Rosy Finch 
 

3       •     
Pine Grosbeak 

 
  3 •         

White-winged Crossbill 
 

  3 •         
Common Redpoll 

 
2 2 • • •     

Hoary Redpoll 
 

2     • •     

         
                  

 
 

Blackflies. Also known as whitesox or buffalo gnats, these pesky insects belong to the family 
Simuliidae. There are at least 143 species in 11 genera of Simuliidae worldwide. Most are 
black to dark brown in color with short antennae and legs and a humpbacked appearance. 
Like mosquitoes, only the females bite. Some blackfly bites can itch painfully for more 
than a week, and the tiny creatures often actually cause bleeding. Most species in Alaska 
are fairly sedentary but there are others which migrate long distances. In 1923, blackflies 
that had hatched along the upper parts of the Danube swarmed into Rumania in great 
numbers and killed 17,500 horses, donkeys, sheep and other livestock! 



 
Blackflies breed in fast running streams where the larvae cling to underwater rocks or 
sticks by way of posterior hooks. Some species even cling to each other, building huge 
networks of larvae that otherwise would find no place on which to grip [Arnett 1985; 
Grzmek 1975; Wayburn 1994]. 

 
 
Blue Babe. One cold, autumn day near Fairbanks 36,000 year ago two lions attacked and killed a 

steppe bison. They and other, smaller scavengers picked and chewed on the carcass for 
several days until it became too deeply frozen for them to manage. Throughout the winter, 
the bison lay at the bottom of a small valley, preserved by the cold. In the spring, rapid 
melt-off or a squall of rain brought a load of loess down the valley, partially or completely 
covering the body. The ground was cold enough in the shaded valley and the carcass did 
not thaw. The next year more silt buried it further. Soon the permafrost layer crept up and 
engulfed the bison, putting it in deep-freeze for many millennia. Vivianite (an iron 
phosphate that turns blue when oxidized) began to form on the outside of the hide, turning 
it blue. Then, in 1979, a gold miner named Walter Roman on Fish Creek approximately 
where Fort Knox Gold Mine is today washed off the layers of silt and discovered not gold, 
but the mummified remains of a Pleistocene bison. 

 
Blue Babe, as the creature was named, was excavated, preserved and studied by 
paleontologist Dale Guthrie of the University of Alaska Fairbanks. A mold was made and 
Blue Babe's hide was tanned and mounted to it along with a casting of his head and horns. 
This now resides in the University Museum. As for the flesh from Blue Babe's carcass...at 
least some of it was cooked and eaten by the team of scientist who worked on him, 
proving once again the impossibility of escaping one's fate [Guthrie, M.L. 1988; Guthrie, 
D. 1990]. 

 
 
Boreal Forest. The boreal forest is the name given to woodlands in the subarctic. It is comprised 

of seven main types of tree: black and white spruce, birch, cottonwood, alder, aspen and 
willow. In areas underlain by permafrost, only black spruce are present (unless for some 
reason the active layer is relatively dry such as on a steep slope, in which case birches may 
also grow). 

 
Spruce trees are coniferous evergreens with very dark needles which make them appear 
almost black, especially at a distance. Black spruce is the only tree species except the 
relatively uncommon larch which can tolerate cold, wet, acidic soils such as are found in 
low-lying areas underlain by permafrost. More information on spruce trees can be found 
in a separate entry: Spruce Trees. 
 

 



    
 

 
Birches are hardwood trees with white, papery bark. They are a favorite local furniture 
wood. Birch trees can grow on soil underlain by permafrost but only if it is fairly dry. For 
this reason, one often sees them growing on pingos in subarctic Alaska. There are several 
such stands near the Dalton Highway at miles D32 to D33. 
 
In 1992, amber-marked birch leaf miner, an insect pest from Europe was first detected in 
Alaska (Haines). By 1996 it had reached Anchorage and in 1908 it was first detected in 
Fairbanks. The amber-marked birch leaf miner is a ¼ inch long Hymenoptera (sawfly) 
which lays its eggs on birch leaves. The larvae hatch in July and August and immediately 
begin to feed on the soft parts of the leaves. Damage can be extensive and unsightly and 
can seriously jeopardize the trees ability to survive. 
 

 
 
 
The amber-marked birch leaf miner is currently being combated in Anchorage through the 
introduction of a parasitic insect that attacks both adults and larvae {Lundquist 2010]. 

Paper birch 
(Betula papyrifera) 

Amber-marked 
birch leaf miner 
damage 



 
Cottonwood. There are two closely related species called Cottonwood, found mostly 
along stream and river edges, are at first difficult to distinguish from the balsam poplar. 
Their leaves are darker and more elongate than the poplar and on older trees the bark 
appears cracked or wrinkled. 
 

 
 
 
Alder is usually more of a bush than a tree. It has tiny, berry-like cones, dark green ruffled 
and serrated leaves, and dark red bark with white dots. Alder are usually the last trees to 
turn color in the fall and often do not lose their leaves until they are torn off by winter 
winds or displaced by new growth the following spring. 
 

 
 
Willows are fast-growing, early colonizers and can be found along river beds, coming in 
after a forest fire, or in other disturbed areas. There are 33 to 38 (depending on the source) 
species of willow in Alaska. More information can be found under the heading: Willows. 
 
 

Red alder 
(Alnus rubra) 

 
catkins 
 
        leaves 

       and 
 cones 

 

Diamondleaf willow 
(Salix planifolia) 



   
 
Aspen are very similar to the cottonwood and poplar except that their leaves are attached 
to the branch by a flattened stem which allows them to twist and flutter in the slightest 
breeze. In some parts of the country they are known as "quaking asp" or “quaking aspen.” 

 
Aspen in Interior Alaska are periodically attacked by a small gray moth called the aspen 
tortrix (Choristoneura conflictana). The larvae of the tortrix feed exclusively on aspen 
leaves and tend to rapidly reach epidemic proportions, eat up their food source and die off 
as the trees become defoliated. 
 

The gray track-like patterns found on some 
aspen leaves (as well as other species such as 
alder) are from the larvae of another moth 
called the aspen leaf miner (Phyllocnistis 
populiella). This species overwinters as adults 
under the bark of both coniferous and hardwood 
trees. The larvae are tiny and white and can be 
found within the patterns under the outer layer 
of the leaves [Holsten 1980] 

 
 
 
 
Another tree of lesser importance in Alaska is the larch or tamarack. Larches are needled 
trees which lose their needles every year and can tolerate the colder, permafrost-underlain 
soils. They are a much lighter, softer green than the spruces. There are a few larches 
scattered around the Fairbanks area which become quite obvious in the fall when they turn 
pale yellow or orange and stand out amongst their black spruce neighbors like Dall sheep 
in a herd of musk-ox [Viereck 1994; Young 1989]. Takmahak is Abenaki and means 
“wood used for making snowshoes”. 
 
 
 
 

Aspen 
(Populus tremuloides) 



 
 

Tip for Guides: Sometimes used synonymously with "taiga,” the term boreal forest 
often refers to the entire circumpolar sub-arctic forest ecotone. As such, it actually 
encompasses a wide variety of forest types. However, as some botanists have used 
the term to refer to the more specific forest found in non-coastal Alaska, and as 
this definition seems the more useful to me, I have chosen to adopt it here. Be 
aware that you may have guests who understand the term differently from that 
described above – and that they may not be wrong in their understanding. — RW 

 
 
 
Bot Flies. There are numerous species of Bot flies, each adapted to parasitize a different host 

species. One species, Dermatobia hominis, found in the tropics of Africa and South 
America infests humans. 

 
Caribou bot flies (Cephenemyia trompe) are viviparous, giving birth to live offspring 
(larvae) which they deposit in the nostrils of caribou. The first stage larvae grow slowly 
for six or seven months before molting into second stage larvae which migrate down into 
the host's throat. There they attach themselves with two lateral hooks and remain for the 
duration of the winter. In spring they release themselves and are expelled via coughing 
and sneezing. During the summer, caribou can be heard wheezing and coughing from the 
distress these parasites invoke [Valkenberg 2002]. 

 
 
Brooks Range. [D132-D308] Stretching from the western Canadian Arctic over 720 miles to the 

western coast of Alaska, the Brooks Range is a huge and highly varied area. It was named 
after Alfred Hulse Brooks (1871 – 1924) who came to Alaska as a geologist for the United 
States Geological Survey and headed geological surveys in the state for 23 years (for more 
on A.H. Brooks see part 1 of this encyclopedia). 

 
As one quickly notices on most any map of northern Alaska, the Brooks Range actually 
consists of a number of separate (at least in name) mountain ranges. The Alaskan 
mountains are, from east to west: 

 
The Romanzof Mountains. These begin just west of the border. The tallest peaks 
in the Brooks Range, Mt. Isto and Mt. Chamberlin, which are both just over 2,740 
meters (9,000 feet) are located in the Romanzof Mountains. 
 
The Philip Smith Mountains. These comprise the western part of the Arctic 
National Wildlife Refuge and can be seen to the east of the Dalton Highway north 
of Atigun Pass. They are characterized by light gray Lisburne limestone and broad 
U-shaped glacial valleys. The Philip Smith Mountains were named after another 
head of the USGS's Alaska section. The highest peak in the Philip Smith 
Mountains is 2,452 meters (8,045 feet) and is located at the headwaters of 



Accomplishment Creek (which enters the Sagavanirktok River just upstream from 
where it meets up with the Dalton Highway. It has no official name. 
 
From Atigun Pass westward to Howard Pass are the Endicott Mountains. The 
bulk of the Gates of the Arctic National Park lies in the Endicott Mountains as 
does the Dalton Highway from about Coldfoot to Atigun Pass. Like the Philip 
Smith Mountains, they are largely formed of Lisburne limestone. Peaks range from 
1,980 to 2,440 meters (6,500 to 8,000 feet). The Endicott Mountains were named 
by Lieutenant Henry Allen after William Endicott who was Secretary of War 
under President Grover Cleveland [Allan 2013]. 
 
The Schwatka Mountains contain peaks of 2,440 to 2,670 meters (8,000 to 8,800 
feet) in the east but decrease rapidly in elevation to the west. They are famous for 
the spectacular Arrigetch Peaks and Mt. Igikpik which are granite (a rarity in the 
Brooks Range) and quite similar to the mountains in Yosemite. 
 
West of the Schwatkas, the Noatak River forms a divide between the DeLong 
Mountains to the north and the Baird Mountains to the south. These are 
considerably shorter than the eastern ranges, with the highest peaks being 1,200 to 
1,525 meters (4,000 to 5,000 feet). 
 
Finally, tapering off to the sea at Cape Lisburne are the Lisburne Hills. These lack 
the cliffs characteristic of most of the other mountains in the Brooks Range and 
can best be described as rolling, rubble-covered hills [AG 23.3]. 

 
Geology. The Brooks Range consists mainly of sedimentary rocks deposited on a 
continental margin which have been deformed and metamorphosed, more toward the 
south than in the northern parts of the range. Most are Paleozoic and Mesozoic in age 
(from 570 million to 50 million years old) though some date back as far as one billion 
years. By contrast the oldest rocks in the world are about four billion years old. 

 
Around 160-140 million years ago an oceanic plate adjacent to this deposition zone began 
to collide with the continental margin, piling up and metamorphosing these sedimentary 
rocks. This formed the core of the Brooks Range. 
 
One theory suggests that this huge section of what is now northern Alaska began to rotate 
counterclockwise about 50 million years ago. This would explain geological similarities to 
Canada's northern arctic. The northeast section of the Brooks Range is the youngest and 
seems to be currently thrusting upward under the force of this movement [AG 21.4]. 

 
 

Burbot. Burbot (Lota lota) is a white-fleshed 
fish of the cod family found 
throughout Interior Alaska in 
freshwater streams and lakes of all 
sizes. It grows up to 40 inches long 



and is a favorite ice fishing target. Burbot in Alaska reach sexual maturity at between four 
and seven years of age and spawn in late winter (February-April). Other names are lingcod 
(also the name of an unrelated saltwater species), freshwater lush and eelpout [Williams 
1984].  

 
 
Butterflies. Because of the abundance of flowers in the arctic, butterflies are surprisingly 

common. Most belong to one of four families. 
 
 

Pieridae are the Whites and Sulphurs. These are the only 
butterflies in which all three pairs of legs are fully developed. A 
number of species of this family are represented including 
several sulphur butterflies. On a sunny day, sulphur butterflies 
in the arctic will settle on a perch in such a way that the sun 
shines directly perpendicular to their folded wings. This is most 
likely for the purpose of maximizing the benefit from the sun's 
heat. 
 
 

 
Nymphalidae are the Brush-footed butterflies. The 
forelegs of this family are merely stubs covered with 
hair-like scales. Species of this family living in the 
arctic are called lesser fritillaries. Most are orange 
and settle with their wings spread. Fritillus is Latin 
for chessboard; no doubt fritillary refers to the 
pattern of black and orange which is common to 
nearly all of these butterflies itillary.  

 
 
 
 
 

 
 
 

 
Satyrs were once considered to be in a family of their 
own, the Satyridae, however they are now classified as a 
subfamily of the Nymphalids. Satyrs are not particularly 
colorful but can be identified by their curious, erratic 
flight. When they land, they usually disappear because of 
their drab coloration. There are a number of species from 
several different genera. 

 
 
 
 
 
 

Banded alpine 
(Disa fasciata) 



 
Lycaenidae are relatively small butterflies known as 
either Blues or Coppers.  

 
 

 
 
 
 
 
Arctic summers are often too short for butterfly caterpillars to mature fully, 
necessitating that they overwinter one or more times. Incredibly, most caterpillars 
are able to freeze solid without lasting damage and continue their activities again 
when the weather warms. One moth caterpillar, called the Arctic Wooly Bear 
(Gynaephora rossi), takes 3 – 4 years to reach maturity [Pielou 1994]. 
 

 
 
Caribou. (Rangifer tarandus) Caribou are probably the most important mammalian species in 

Alaska in terms of human subsistence. 
 

Taxonomy. Biologists subdivide the species in a number of ways. The populations in 
Alaska all belong to the subspecies Rangifer tarandus granti, or Alaskan barren-ground 
caribou. Three other living North American subspecies are recognized. In addition, the 
distinction can be made between wild and domestic animals, the latter being known by the 
popular term reindeer. Domestic stock has been isolated from wild populations long 
enough to have developed slight differences in physiology, having generally shorter and 
more rotund body structures. In 1920, reindeer were imported to Alaska from Scandinavia 
and reindeer herding was introduced. Today, there are domestic herds in Nome and 
Kotzebue. 

 
The Inupiaq word for caribou is tuttu [MacLean 1980]. 
 
Though caribou have been around for nearly one million years (the oldest remains were 
found in Germany and date back about 440,000 years), they have only been in Alaska 
around 100,000 years. They are believed to have moved from Europe eastward across 
Siberia and the Bering Land Bridge sometime before the penultimate period of glaciation. 
 

 

High Mountain Blue 
(Agriades franklinii) 



 
Demographics. According to a 2010 census, there are approximately 750,000 caribou in 
Alaska, down from 1 million in 1999. They are subdivided into 31 different herds. 
Northern Alaska herds are as follows [Harper, 2011]: 

 
 

Herd 
Population 

1999 
Status 
1999 

Current 
Population 

Current 
Status 

Year 
of data Notes 

Central Arctic 27,128 ↑ 22,000 ↓ 2016 was increasing faster than any herd 
in North America, stabilized 
between 2010 and 2013, then 
declined drastically.5 

Denali 1,930 stable 2,780  2015   
Galena Mountains 105 ↓ 89 ↓ 2009 recovery unlikely 
Hodzana Hills6     775 ↑ 2009 previously part of Ray Mountains 

caribou 
Porcupine 123,052 ↓ 218,000 ↑ 2017   
Ray Mountain 1,900 ↑ 953 ↓ 2009   
Teshekpuk 26,000 stable 32,000 ↓ 20137   
Western Arctic 463,000 stable 201,000 ↓ 20168 winter rains, predation & poor 

winter food supplies are blamed for 
decline 

White Mountains 700 ↓ 575 ↓ 2009   
Wolf Mountain 500 stable 400 ↑ 2009   

 
 

Natural history. Caribou are nomadic animals with a fairly complicated migration pattern 
that can generally be divided into eight sections: 

                                            
5 ADF&G 2014, 2017. Three reasons for the decline have been postulated: Late springs in 2013 and 2014 
may have increased female mortality; aging out of animals from earlier high-productivity years; and 
individuals abandoning the Central Arctic herd for other herds (mostly Porcupine). 
6 Also known as “Fish Creek caribou” [Lenart 3.19.2014] 
7 This was up to 63,999 in 2008 
8 ADF&G 2014, 2017 



 
1) Spring migration — April and May. The animals are heading to the calving grounds, 

first the cows, the bulls following along later. Coastal areas are chosen, perhaps 
because the constant winds provide some relief from insects. At this time many 
pregnant females still have last year’s antlers, while the bulls are beginning to sprout 
new ones which can be identified by the presence of velvet which gives them a 
thicker, darker look. 

 
2) Calving — late May to early June. The herd scatters into small (1 – 20 individuals), 

nuclear groups. The mosquitoes and other parasites are getting bad. Calving grounds 
are chosen based upon several factors including high nutrition vegetation and 
topography that favors predator avoidance. 

 
3) Post calving aggregation — late June and July. Caribou are highly aggregated, usually 

on snowbanks, gravel bars, windy ridges, or wherever else nature provides relief from 
the insects. 

 
4) Summer dispersal — August. The insects have begun dying down and the animals 

scatter around their summer feeding grounds. 
 
5) Fall shuffle — September. Gradually, the caribou begin gathering together again. 
 
6) Rut — October. Aggregations are fairly large again (100s of individuals). The bulls are 

in rut and mating takes place. 
 
7) Fall migration — October and November. Caribou move south in full force (1,000s) to 

reach their winter forage, males, females and calves all together. 
 
8) Winter scattering — December through March. Group sizes vary greatly from as few as 

10 to thousands of individuals. 
 

Migrations are necessitated by two major factors: food accessibility and insect numbers. 
Mosquitoes are incredibly numerous on the summer tundra, and caribou are also plagued 
by botflies which get into their lungs via the nostrils, and warble flies whose larvae 
burrow into their flesh. Caribou have been observed standing on hilltops in dense clumps 
with their rumps facing outwards to provide themselves with some protection from the 
hordes of insects. 
 
Until around 2000 it was relatively rare for individuals to mix or migrate with different 
herds. In recent years this appears to have changed. For example, in 2013, about 20,000 
Porcupine caribou were present in the Central Arctic herd during Alaska Department of 
Fish and Game counts [ADF&G 2014].9 
 
Diet. Reindeer moss (actually a lichen), sedges, grasses, evergreen shrubbery. 

                                            
9 This could be due to pressure from overgrazing as stated by ADF&G, or a reflection of technology 
allowing managers to more accurately track and monitor the movements of individual caribou – RW. 



 
Antlers. In Alaskan caribou, unlike some eastern Canadian 
herds, both males and females have antlers, though not at 
exactly the same time. In bulls, full growth coincides with 
the fall rut, whereas in cows it occurs later in the winter. 
Quite probably this affords the females with a means of 
competing with the larger bulls for food at critical time in 
their pregnancy and at a time when food is the most difficult 
to find. 

 
Cold adaptations. Caribou have a body temperature of 
40.5°C (105˚ F) but their legs can be as much as 50˚ colder to 
reduce winter heat loss. Arterial blood flows alongside 
inflowing veins, transferring heat so that much of it stays in 

the animal’s body core. In addition, caribou guard hairs stand perpendicular to their bodies 
(unlike other deer species whose guard hairs lay flat) and contain cells filled with air. This 
helps trap air near the animal’s body, providing further insulation. 
 
Vision. Recent research has shown that caribou (and possibly other arctic animals) can see 
well into the ultraviolet range of light. This allows them to see lichen and urine, both of 
which absorb large amounts of ultraviolet light. Since lichen is the primary winter food 
source, and since the presence of urine can indicate both predators and competitors for 
food, it is easy to see how this could be a very useful adaptation. Caribou also, like most 
arctic animals, seem to be immune to snow-blindness (which is caused by UV light), 
though the protective mechanism is still not known [Hogg 2011]. 
 
Sounds. Caribou are mostly non-vocal except during calving and rut, at which time they 
may grunt or snort. However, they do exude a clicking sound with their hooves as they 
walk; a noise which comes from “the displacement of muscle tendons, interplay of carpal 
or sesamoid bones and the cohesion between various tissue layers”10 [AG 23.4]. 
 
Response to Pipelines/Development. The Central Arctic Caribou herd had about 6,000 
members when oil began flowing down the Trans Alaska Pipeline. Numbers have 
increased steadily since then with a minor dip between 1991 and 1998. In 2010 there were 
around 70,000 individuals in the herd [USF&WS, 2012]. Fluctuations are a result of 
natural factors and would, on the surface, indicate that the oil activity at Prudhoe Bay and 
elsewhere on the North Slope has had no deleterious effects. However, numerous studies 
have indicated that caribou population densities in the oil fields are considerably lower 
than in undisturbed areas [Alt 1978; Ehrlich 1988]. In addition, and perhaps of greater 
importance, the research is pretty conclusive that cows in the weeks prior to and following 
calving avoid the industrialized areas, including calving grounds which formerly saw 
heavy use by pregnant females (such as Milne Point). Other studies have been done to 
determine how successful caribou are at crossing roads and pipelines. Results vary widely 
depending on the criterion for a successful crossing – and who is paying for the study 
[Fancy 1983; Smith, W. 1985]. 

                                            
10 James L. Davis, "Caribou," Alaska Geographic Vol. 23, No. 4 (1997): p.38. 



 
These facts suggest that caribou are negatively impacted by oil development and that the 
increases in population have been in spite of habitat losses [Cameron 1992; Smith, W. 
1994]. The North Slope is a huge area; so far habitat losses due to oil development have 
not been enough to harm overall caribou populations, however this does not mean that 
such development can continue ad infinitum without effecting the herds. 
 
 
Note. Occasionally one sees caribou meat advertised locally in restaurants. This in all 
likelihood comes from the reindeer farms on the west coast. Buying and selling wild game 
is illegal; the Alaska Hunting Regulations [ADFG 1998] concerning caribou clearly state 
that subsistence users in GMU 22-26 (essentially from the Brooks Range north including 
the Seward Peninsula) may barter caribou meat if it is not taken out of the Management 
Unit but that they may not sell it. — RW 
 

 
 
 
Chandalar Lake. This large lake is located on the Chandalar River approximately 40 miles east 

of the Dalton Highway. The name reportedly comes from French word for Gwich’in 
Indians, Gens de Large, which means “nomadic people” [Jensen 1994]. 

 
The first explorer to visit Chandalar Lake may have been Lieutenant George M. Strong 
who was there early in 1886 [Gubser 1965]. Some gold was discovered near the lake 
around 1905 and around 200 miners, mostly Koyukukers, "stampeded" to the lake in 1906 
– 1907. In 1910 a quartz-ledge strike was made and three men, Sam Marsh, Tom Carter, 
and Frank Yasuda (a whaler turned prospector who traveled with his Inuit wife and 
children) started the Alaska-Chandalar Mining Company with some Fairbanks financial 
backing. They figured to beat the problems of small scale miners by throwing enough 
money at the strike to get into a different economy of scale. Unfortunately, getting the 
necessary equipment to Chandalar proved impossible and their venture could only limp 
along until it folded during the Great Depression [Brown 1988]. Other small mining 
operations continued near the lake until the 1940s [Nielson 1975]. For a short time there 
was a Northern Commercial Company store at Chandalar but it closed in 1909. Also, a 
small supply town called Caro sprang up on the Teedriinjik (formerly Chandalar) River 
but it, too, was short-lived. 
 
Goldrich Mining Company (Spokane, WA) began explorations of the Chandalar area in 
2002 and formed an alliance with NyacUA (Anchorage) in 2012 to begin creek bottom 
placer mining during the summer of 2013 (as well as to continue hard-rock explorations) 
[Goldrich 2013].  
 
Chandalar Lake should not be confused with Chandler Lake which is considerably smaller 
and lies west and slightly north of Anaktuvuk Pass. 

 
 



Chandalar River was renamed in October 2015 and is now the Teedriinjik (north fork and main 
river) and Ch’indriinjik (a major tributary). 

 
 
Chandler Lake. Not to be confused with Chandalar Lake located east of the Dalton on the 

Teedriinjik River, Chandler Lake lies on the north side of the Brooks Range west of 
Anaktuvuk Pass. It is here that Simon Paneak and others lived for a time in the late 1930s 
and early 1940s before moving to Tulugak Lake. The Nunamiut name for Chandler Lake 
is Narivakvak [Nielson 1979]. 

 
 
Char, Arctic. (Salvelinus alpinus 

Linnaeus) This salmon-like 
anadromous fish is closely related 
to the Dolly Varden. Some of the 
largest populations of arctic char in 
Alaska are to be found in the 
Sagavanirktok River. These fish 
average two and a half to three 
pounds at maturity, slightly more 
than their more southerly 
counterparts [ADFG Notebooks]. 
The pair illustrated below are in 
spawning colors.   

 
 
 
Chena River. The Chena River, which bisects Fairbanks, begins about 70 miles east of town. The 

name means "River of Rocks" in Athabaskan [Deely 1996] because it "circled a pinnacle 
of rock"11 where it discharged into the Tanana Slough (Piledriver Slough) five miles 
upstream from Fairbanks [Wickersham 1938]. In the early years of Fairbanks' history, the 
distinction was made between the Chena Slough and the Chena River. The Chena River 
flowed into Piledriver Slough (an offshoot of the Tanana River) and formed Chena 
Slough, which then flowed through Fairbanks back out to the Tanana. 

 
Nearly every spring for the first several years, ice going out on the Chena tore down the 
wooden bridges, several of which were draw bridges for the steamboats. The Turner Street 
Bridge was lifted every spring before breakup to protect the span, however, the pilings 
were often torn out by the ice and needed to be replaced [Hedrick 1988]. In 1916 the first 
steel bridge was built. In 1941, the Moose Creek Dike was constructed to prevent 
overflow from the Tanana from annually swelling the Chena [Solka 1980]. Despite this, 
the river overran its banks in 1967 and flooded much of Fairbanks. Between 1973 and 
1979 a series of dams were constructed between Fairbanks and North Pole to control the 
level of water flowing through town. These are collectively known as the Chena River 
Flood Control Project. 

                                            
11 James Wickersham. Old Yukon. pg.182. 



 
 
Note: Around 1905, the residents of Fairbanks raised $12,000 for the purpose of diverting 
water from the Tanana into the Chena in an attempt to extend the season for riverboat 
shipping. This project was not particularly successful [Cole 1981]. 

 
 
 
Cirques. Cirques are glacially eroded, usually rounded, basins partially enclosed by steep cliffs. 

They are found high up in mountain valleys where glaciers are born and are often filled 
either with water or pockets of ice called cirque glaciers. Though the processes 
responsible for the formation of cirques are not fully understood, scientists agree that 
abrasion, joint-block removal and freeze-thaw action all play a role. Joint-block removal 
occurs when some deformation in the glacier such as a large boulder creates added, 
localized pressure on the underlying bedrock. This pressure causes fractures to form in the 
bedrock. When the pressure from above is released, the now broken bedrock "springs" 
back into place. Because it is now not a single unit, this does not happen evenly. Pieces 
projecting above the rest are sheared off by the glacier and carried away. Eventually a 
rounded depression will form [Embelton 1968]. 

 
 
Climate. Alaska’s climate can be roughly divided into four zones which are, from south to north: 

the maritime zone, the transition zone, the continental zone and the arctic zone. Weather is 
influenced by many factors, but probably the most important is the proximity of a given 
area to the ocean. This is because water is less conductive of energy than solid ground and 
thus ocean temperatures change more slowly and less drastically than those of the land 
masses. 

 
The maritime zone includes southeast Alaska, the Gulf Coast and the Aleutian Islands. It 
is characterized by mild temperatures – that is, relatively warm winters and cool summers 
– and lots of rainfall. Along the coast proper, precipitation ranges from 127 to 508 cm (50 
to 200) inches per year but on some mountain slopes it can be as high as 10.6 meters (400 
inches) per year. Especially along the Aleutian chain, winds are essentially constant and 
winter storm waves can reach 15.5 meters (50 feet). 
 
The transition zone stretches from Anchorage up to the southern slopes of the Alaska 
Range and along the west coast from Bristol Bay to Point Hope. Summer temperatures are 
higher than in the maritime zone, winter temperatures somewhat lower, and rainfall is less 
though still more than in the Interior and Arctic regions. 
 
The continental zone is bounded on the south by the Alaska Range and on the north by 
the Brooks Range, both of which provide effective barriers to maritime weather systems. 
Rainfall is minimal; Fairbanks has an annual total precipitation (snow and rain) of around 
15 inches. Summer temperatures are quite warm with the hottest official reading ever 
taken in the State of 37.7°C (100°F) having been recorded at Fort Yukon in 1915. In 



addition, the coldest temperature in the State was also recorded in this zone: -62.2°C (-
80°F) at Prospect Creek in January 1971 [D137.1]. 
 
 
Note: Thermometers placed at 15,000 feet on Mount Denali have recorded temperatures 
of below -95°F (1913 – this thermometer only recorded to -95°F) and -100°F (1950-1969 
– the coldest temperature for this time period) — RW 
 
 
The arctic zone encompasses everything north of the Brooks Range. It is characterized by 
low precipitation and smaller seasonal temperature fluctuations than in the Interior. 
Though it does not generally get as cold in terms of absolute temperature as the 
continental zone, the arctic is plagued by near-constant winds which create chill factors 
down to -140 to -150°F. At Barrow the average annual temperature is 9.4°F and the 
average annual precipitation is around 5 inches [AA 1999]. 
 
 
 
 
 
Note: Predicting and describing climate has to be one of the most futile and frustrating 
exercises with which mankind has chosen to torture itself. The above descriptions, though 
generally true, tell very little about the weather in a specific place. Local variables often 
overpower general expectations and microclimates created by such factors as plant cover, 
snowpack, winds, hot springs, and topology can radically alter the climate of a given area, 
even on scales down to the inch. — RW 

 
 
Cold Adaptations (animals). There are very few human inventions that nature has not already 

honed to perfection. A look at the techniques arctic animals have developed to survive the 
long winters clearly illustrates this point. 

 
Clothing. The lush and beautiful furs of Interior Alaskan mammals are legendary. They 
have kept both their original owners and humans warm for thousands of years. As an 
extreme example, the insulating value of wolverine fur is so great that a hide will freeze to 
the inside cabin wall in winter because it so thoroughly protects the wall from the cabin's 
warmth. The insulation value of fur is not just a function of its thickness. The morphology 
of individual hairs is also important. Some, like the guard hairs of caribou, are quite stiff 
and aligned perpendicular to the animal’s body. This creates a layer of dead air which 
slows the speed at which heat is lost to the atmosphere. Other hairs, such as those of the 
polar bear, are hollow; another means of accomplishing the same thing. 
 
But fur isn't the only good clothing material. Many arctic animals, especially marine 
mammals, use fat as a barrier against the cold. Walrus may have up to four inches of 
blubber underneath their skin [Seaworld 2001]. As another twist in the story, seal oil 



(rendered from the fat that kept the seal warm while it lived) was widely used across the 
arctic in traditional times by native peoples to heat and light their homes. 
 
Even the skin itself can be highly effective in warding off the elements. Moose, for 
example have a hide which keeps them warm down to about -45.5°C (-50° F), at which 
temperature they will bed down and let the snow help keep them from freezing. 
 
Furnace. Another strategy for staying warm during cold weather is quite simply to 
produce the energy needed to stay warm. A high metabolism requires more fuel (food) 
than a slow one but produces more heat as a byproduct. This is why we are told to "keep 
moving" when swimming in a cold pool or hiking on a chilly day – to increase our 
metabolism and pump out more heat. This is also why we shiver: shivering is a 
mechanism for temporarily increasing our metabolism. Some animals have evolved to 
burn incredible quantities of fuel in order to stay warm. A good example of this is the 
chickadee which can put on 8% of its own body weight in fat per day [Wright 2001]. 
Details of the chickadee's survival adaptations may be found under Songbirds. 
 
Houses. Several animals construct houses to get them through the coldest parts of winter. 
The champion builder would be the beaver, of course. Beavers actually use two types of 
houses – bank dens and lodges. Bank dens are chambers dug into the silt of the riverbank. 
Lodges are the more well-known stick-and-mud constructions often seen by boaters 
[Shepherd 1984]. 
 

  
 
Another resident that makes a house of sorts is the ptarmigan, which will burrow into a 
snowbank and use the insulation value of the snow to protect it from the deep cold. Many 
animals use houses nature provides for them – cracks and crevices in the ground, hollows 
in dead wood, etc. And of course many make improvements by digging and/or layering 
with plant material for insulation.  
 
Snow. The insulation value of snow makes it possible for many small mammals to survive 
the winter by remaining active at the interface between the ground and the snow pack. 
This subnivean world is important because hibernation is a hazardous alternative under 



arctic conditions; it can only be successful in a location where the organism will not be 
exposed to sub-freezing temperature. 
 
Metamorphoses. This is a technique used by many insects. If you can't survive the winter, 
then create an egg, or a larva that can. Many insects use leaf litter, snow cover or ponds as 
places to hide their eggs/larvae because these places do not get as cold as the ambient air. 
 
Migration. The vast majority of birds breeding in Alaska have evolved to survive winter 
by avoiding it. This is another strategy employed by humans as well. For many years there 
was a man living in Wiseman by the name of Tahiti Bob. Tahiti Bob had conquered the 
harsh winters of the central Brooks Range through the expediency of an annual migration 
to the South Pacific. 
 
Birds that summer in Alaska spend their winters in a large variety of places from Mexico 
(Robins) to the high Andes of central South America (Golden Plover) to Australia (also 
Golden Plover) to Eurasia (Arctic Loon) to the Bahamas (Savannah Sparrow) to northern 
Africa (Yellow Wagtail) to Tierra del Fuego (Greater Yellowlegs). Some migrate only as 
far as they absolutely must – most eiders remain as far north as they can, seeking out 
polynyas (areas of open water surrounded by ice) around the Aleutian Islands. 
 
The champion of all migrators is the Arctic Tern which travels over 44,000 kilometers 
(round trip) every year between the arctic and the antarctic seas! [Ehrlich 1988] 
 
It should be noted that some birds migrate not because of the cold but due to the 
inaccessibility of food. During the winter of 1999-2000, when the local snowshoe hare 
population was extremely high, a number of golden eagles remained in the Koyukuk 
country throughout the winter [Reakoff 2000]. 
 
Hibernation. A few animals survive the winter and it’s attending lack of food by 
hibernating. Arctic ground squirrels and hoary marmots are two examples. Many insects 
also go into a state of dormancy when the temperatures get cold – some, such as the 
mourning cloak butterfly, as adults. Unlike the mammals, which rely on a variety of cues 
including diurnal rhythms and their own body processes to trigger warming from within, 
cold-blooded creatures rely on warming temperatures to bring them out of their torpor. 
 
Most insects that overwinter as adults avoid freezing by producing antifreeze proteins 
which circulate in the blood and prevent ice crystals from growing large enough to do the 
tissues any damage; by filling their blood and tissues with sugar (some the very same 
ethylene glycol that was used in early automobile antifreeze); and by isolating themselves 
from outside sources of ice that could act as catalysts for ice formation. A few animals, 
though, have gone so far as to adapt to actually tolerate freezing. The wood frog is one 
example. The specific adaptations of this amazing creature are discussed under "Frogs.” 

 
 
Cold Adaptations (Plants). Arctic vegetation must contend with and be adapted to a number of 

adverse conditions, including 1) a short growing season, 2) high winds, 3) infertile soils, 



and 4) summer freezing events. Of these, cold temperature events are the biggest hurdle to 
success; indeed, low temperatures directly cause or at least contribute to all of the other 
factors. 

 
In order to survive arctic cold plants must be able to do two things. First, they must be 
able to withstand the deep cold of winter. This they accomplish by going dormant, 
specifically by producing parts which can withstand desiccation and thereby avoid the 
damage caused by freezing. Perhaps a more difficult task is to overcome summer cold 
spells when the plant is active and its parts are susceptible to the ravages of freezing. 
Many of the strategies for doing this also serve to stretch the growing season at either end 
as well. 
 
Size. All arctic plants are small in comparison to their more southerly relatives, and most 
restrict their growth to a very low layer above the ground. This is partly because soil, 
being dark, absorbs solar energy and remains warmer than the ambient air temperature, 
partly because being low to the ground minimizes the desiccating effects of wind, and 
partly because less energy is put into producing non-reproductive parts [Pielou 1994]. 
 
Evergreen leaves. In areas where snow cover can protect plants from winter wind 
abrasion, evergreen leaves are common. The heathers and the saxifrages are good 
examples of plants that get a jump on photosynthesis by keeping their leaves through the 
winter. Many evergreen plants also employ the strategy of retaining dead material as an 
additional buffer against the wind (see "mats" below).12  
 
Wintergreen leaves. A few northern plants such the arctic poppy and the alpine saxifrage 
produce specialized leaves in the fall which can last throughout the winter. These go 
dormant, but remain on the stems ready to begin photosynthesis as soon as the sun returns 
in the spring. In this way, the plant does not have to waste precious time growing leaves 
before it begins the time and energy consumptive chore of producing seeds [Pielou 1994]. 
 
Fleshy roots. Like wintergreen leaves, tuberous storage organs and roots can allow plants 
to maximize their use of the summer months by promoting rapid spring growth that would 
not otherwise occur. Louseworts and pink plumes are several wildflowers that utilize this 
technique.13 
 
Mats. Many arctic plants grow in dense mats, often holding onto dead material for several 
years and creating a cushion of dried plant matter around the growing parts. This serves 
several purposes. It provides an area of "dead" air which holds absorbed solar energy near 
the living parts of the plant; and it provides protection from the sand-blasting effects of 
winter winds (Blasting occurs because the wind carries tiny particles of ice rather than 
sand.) [Pielou 1994] “A 15° C difference has been recorded between the temperature 
within a clump of saxifrage and the local ambient air.”14 Cotton grass tussocks are another 
good example of this strategy in use. 

                                            
12 Unsourced document in the NATC Basic Knowledge Manual. 
13 ibid. 
14 ibid. 



 
Buds. Most arctic plants grow their flower buds in late summer and hold them in 
dormancy through the winter. This way they can utilize the entire summer to produce 
seeds [Pielou 1994]. 
 
Flower shape. Some plants, such as the arctic poppy and dryas, have flowers shaped to 
focus sunlight into their centers. This creates a warmer microclimate for the all-important 
reproductive parts [Pielou 1994]. 
 
Flower rotation. Of course the reflective ability of a flower is only useful when the sun is 
shining into the flower itself. For this reason both dryas and poppies turn to follow the sun 
as it rotates around in the northern sky. Arctic poppies, in fact, rotate 24 hours a day when 
the sun is shining. This is accomplished, not by twisting, but by differential growth speed 
on opposite sides of the stem. The plant continually tips toward the slower growing side 
[Pielou 1994]. 
 
Color. We all know that dark colors absorb heat and light colors reflect it. Many arctic 
plants have evolved to take advantage of this fact as well. Willow catkins, for example, 
have very dark stems; and close observation will show that much arctic vegetation is dark 
in color [Pielou 1994]. 
 
Hair. A close look at the stems and leaves of many arctic species will reveal that they are 
covered with numerous, fine "hairs."15 These keep plants warm in much the same way that 
fur keeps an animal warm. Although heat is absorbed in plants and produced in mammals, 
both still benefit from the ability to retain it. 
 
Vegetative reproduction. Most arctic plants can reproduce asexually. This ensures their 
survival in years when the summer is too short or too cool to produce viable seeds. A good 
example of this is the spider saxifrage which can be seen with its long, red, spider-like 
rhizomes around Atigun Pass [Pielou 1994]. Another would be the balsam poplar in 
which, as Interior farmers discovered to their dismay, new root systems can grow from 
small chips of root stock. 
 
Antifreeze. Northern plants often produce simple sugars which lower the freezing point of 
their cells. This allows them to withstand summer cold snaps which often occur in the 
arctic. 16 

 
 
Continental Divide. [D246.8] A continental divide is "an extensive stretch of high ground from 

each side of which the river systems of a continent flow in opposite directions."17 The 
Brooks Range marks the divide between waters which flow into the Arctic Ocean and 
those which flow into the Bering Sea via the Yukon, Koyukuk and other rivers. The 

                                            
15 ibid. 
16 ibid. 
17 American Heritage Dictionary. p.407. 



continental divide runs just north of the village of Anaktuvuk Pass and crosses the Dalton 
Highway at the top of Atigun Pass. 

 
 
Coyotes. (Canis latrans) Any biological system 

is a dynamic set of circumstances and 
processes. A given area will have a 
natural ebb and flow of species, 
seasonally, of course, but also over longer 
periods of time. The coyote in Alaska is a 
case in point. Prior to the turn of the 
twentieth century, they were unknown in 
the state. However, around 1920 they 
began showing up near Eagle and by the 
1930s had established strong populations 
near the headwaters of the Tanana River. 
This influx, though roughly coinciding 
with the growth of American settlements in Alaska, probably was an independent, natural 
phenomenon. Today, though not particularly common in the state as a whole, they may be 
found just about anywhere with exception of the northern and western coastal regions [AG 
8.2]. Because of the availability of denning sites in the bluffs along the river, the valley of 
the Yukon has become a favorite place for coyotes [Valkenberg 2002].  

 
Coyotes can be distinguished from wolves by their slender form, small size (25 – 40 
pounds as opposed to the wolf's 75 – 100 pounds) and quick, almost nervous movements. 
Coyotes have more pointed ears and a much smaller nose pad than wolves. 

 
 
 
Creamer’s Field Migratory Waterfowl Refuge. In the early days of Interior gold mining, a 

couple named Belle and Charles Hinckley brought three dairy cows and some horses by 
sternwheeler up the river system to Fairbanks; they sold milk and other dairy products for 
many years. In 1928, the Hinckleys sold their dairy to Charlie Creamer, who continued to 
operate and enlarge it until 1966. 

 
As the years went by, more and more birds began to congregate in the fields around the 
dairy during spring and fall migration. Unlike many farmers, Creamer liked having them 
around and would put up nesting boxes and spread extra grain. By the time he retired in 
1966, the farm was already established in the public’s mind as a wonderful local wildlife 
attraction. Money raised by the community and an appropriation from the state legislature 
was used to leverage a grant from the federal government and the farm was purchased by 
the Alaska Department of Fish and Game. In 1979 the entire parcel was designated as a 
waterfowl refuge, which currently encompasses 2,000 acres of fields and seasonal wetland 
forest [FoCF 2014]. 
 
 



Note: Creamer’s is a great place to recommend to guests spending extra time in Fairbanks. 
There is a gift shop and great hiking trails, and of course, wonderful bird viewing 
opportunities, especially during migration. 

 
 
 
 



Dall sheep. Along with wolves, Ovis Dalli, the Dall sheep, is one of Alaska's wildest creatures. 
Because of the rugged, inaccessible habitat to which they restrict themselves, as well as 
the beauty of their pure white coats, they are a prized target for hunters, photographers and 
lovers of wildlife. 

 
Demographics. Dall sheep may be found anywhere in Alaska where there is sufficient 
alpine habitat for populations to overwinter. This means the Kenai, Chugach, Wrangell, 
Talkeetna, and White Mountains as well as the Alaska and Brooks Ranges. They have 
occupied the northern parts of their habitat for the last 125,000 years or so. Estimates of 
Dall sheep numbers vary widely and seem to be based on quite a bit of speculation. In 
2007, Gates of the Arctic officials estimated 12,000 – 14,000 sheep in the park [NPS-
GANP 2014]. The Alaska Department of Fish and Game estimated another 7,000 in the 
eastern Brooks Range [Harper 2011]. 
 
Natural History. Lambs are born during an extremely concentrated period in mid-May; 
usually all young from a given population will drop within a three day period. This 
minimizes losses to predators [Reakoff 2000]. Even so, survival rates can be dismal – as 
low as 29% for the first year. Most ewes reach sexual maturity at two-and-a-half years, at 
which time they may weigh 110 pounds or more (males are generally larger – 150 to 200 
pounds). Brooks Range Dall sheep are heavier than those found in the Alaska Range. In 
the early spring, rams can sometimes be seen with family groups; however, they soon drift 
off on their own or in bands, usually to higher, more rugged habitat for the summer. They 
rejoin the group in the fall and winter to breed and share the more restricted grazing areas. 
Dall sheep seek out windblown slopes that are relatively snow-free, from which they can 
see predators coming, and which have nearby rugged cover areas [AG 8.2]. Warm winters 
can be disastrous because thawing and freezing means ice may make feed difficult to 
reach, or worse, trap whole flocks in one place. Even in a good winter, female sheep 
generally lose about 30% of their body weight [Hansen 1996]. A Dall sheep which 
manages to avoid winter starvation, human hunters, wolves, bears, eagles (which attack 
newborn lambs), or a fall from a cliff, can expect to live up to 15 years, at which point its 
teeth will cease to grow and it will become weak from starvation [Hemming 1967]. 

 
Collective noun terminology. Rams form “bands” outside of the breeding seasons. Ewes 
live in “groups.” The term “flock” seems to be reserved for domestic sheep. 
 
Diet. Grasses and sedges are the most important foods for Dall sheep. Dryas, lichen and 
willow may also be utilized [AG 10.4]. 
 
Horns. The horns of a Dall sheep continue to grow throughout its life. In females, they are 
thinner than in males and tend to curve back from the head but not around. The horns of a 
full grown male may exceed forty inches in length and make more than a full curl. In most 
places in Alaska today, only full-curl rams may be hunted [AG 10.4]. 
 
Response to the Pipeline/Development. The crossing of the pipeline over Atigun Pass 
has created a place where humans can see Dall sheep fairly regularly and at remarkably 



close range. Their tameness in this particular locality has to do with several factors. First 
of all, the road (and the traffic on it) acts as a buffer against predators. Grizzly bears will 
sometimes hunt in the pass, but wolves tend to avoid it because of the proximity of human 
activity. This makes it a relatively safe place to raise young, especially since hunting with 
firearms is forbidden within the pipeline corridor. Secondly, minerals, either found in the 
fill used in constructing the highway or put down to minimize dust (calcium chloride), 
attract sheep as a natural salt lick [Reakoff 2000]. Since oil development itself has not and 
is not likely to take place in areas used by Dall sheep, there is little concern about its 
impact on them. 

 
 
Dalton Highway Invasive Weeds Pull. Every year since 2006 a group called Friends of Alaska 

National Wildlife Refuges has been organizing a volunteer weed-pulling event along the 
highway. This event concentrates on those parts of the highway adjacent to the National 
Wildlife Refuges and is especially targeting white sweet clover. Weed pulling takes place 
in late June and late July. 

 
See: Invasive plants  

 
 
 
Daylight. The amount of daylight a given location receives is directly related to the time of year 

and to the latitude. As can be seen from the chart below, actual hours of summer daylight 
increase rapidly as one travels north. 

 

 

Hours of 
Daylight 

 

  Summer daylight Winter darkness 

Barrow May 10-Aug 4 
(84 days) 

Nov 18-Jan 24 
(67 days) 

Fairbanks 21:49 hours18 21:18 hours19 

Anchorage 19.21 hours20 18:32 hours21 

[AA 1999] 
 
Though these figures are interesting in and of themselves, what is more important 
biologically is the total amount of solar energy falling on a given area. In the north, 
although there may be more hours per day of sunlight during the growing season, that 
which does strike the earth is not as strong (does not contain as many BTUs of energy/unit 

                                            
18 At summer solstice (June 21) 
19 At winter solstice (Dec. 21) 
20 At summer solstice (June 21) 
21 At winter solstice (Dec. 21) 



of area/unit of time) as that which falls on more southerly latitudes. This is due to the 
increased angle of incidence of the sun's rays as illustrated below [Langdon 1993]. 

 

 
 
Denali. This, the tallest mountain in North America, has a Tanaina Athabaskan name meaning 

"the great one." It was named Mt. McKinley in 1896 after William McKinley who was at 
the time the republican presidential candidate. The name was "officially" changed by the 
State of Alaska in 1975 back to Denali; however, the United States Board of Geographical 
Names has never recognized it as such [AA 1999]. 

 
Denali is 121 miles south of Fairbanks. It can (occasionally) be seen from Hagelbarger 
when driving south and (even less frequently) from mile 44.5 of the Elliott Highway, also 
southbound. Probably the best chance of seeing it is heading north on the Arctic Circle Air 
Adventure [NATC Guide observations]. 
 
The highest peak in North America, the South Peak is 6,168 meters (20,237 feet) high22. 
Because its base is so close to sea level, relatively speaking, Denali actually seems more 
impressive than comparable mountains in other parts of the world. 
 

                                            
22 In 1910, a survey by Alaska Statewide Digital Mapping Initiative using advanced radar technology 
established Denali’s height as 6,168 meters, some 26 meters lower than the earlier estimate made in 1952 
[Davidson, Jacob 2013]. 



Koyukon creation story. In the beginning the entire world was one big ocean. Then 
Raven came and began turning the water into stone. He struck one particularly big wave 
with his spear and it became Deenaalee [Nelson 1983 — Athabaskans]. 

 
More information on Denali and Denali National Park can be found in the Denali 
appendix. 
 

 
Dolly Varden. (Salvelinus malma) Dolly 

Varden are members of the 
Salmonidae family and are closely 
related to Eastern brook trout. 
They have a firm, pinkish flesh and 
are much sought after by anglers. 
Most individuals reach between 
two and three pounds at maturity, 
though some have been reported as 
large as 12 pounds. Both 
anadromous and non-migratory 
populations of Dolly Varden live 
in Alaska. Those fish which 
migrate do so annually, moving out to sea in the spring and timing their return to fresh 
water to spawning salmon, whose eggs are their main summer sustenance. They 
overwinter in rivers and lakes. Unlike salmon, about 50% of adult Dolly Varden live to 
spawn twice; a small number may even manage to spawn three times during their lifetimes 
[Armstrong 1978]. The name Dolly Varden may come from a character in Charles 
Dickens’ Barnaby Rudge, or from a style favored by women in the 1970s which consisted 
of “sheer figured muslin worn over a bright-colored petticoat.” [Moyle 1976] 

 
 
 
Drift. This is a "general term applied to material transported and deposited by a glacier."23 
 
 
 
Ducks. There are many ducks in Alaska and many look quite similar. They are best identified 

with the aid of a bird book or an experienced birder, and an understanding of their habits 
and behaviors. One of the problems in using color patterns to identify the ducks is that 
nearly all females are very drab to protect them from predators during breeding and molt; 
and the males, who often provide the best means of identification, do not hang around 
after the eggs have been laid. (Many males also have a camouflage molt coloration during 
the latter part of the summer.) The following entries will attempt to bring out the most 
important markings, habits or facts about the various birds which may help in figuring out 
which species you are seeing. 

                                            
23 William Diel. Riches from the Earth. p. 120. 



 
The first thing to do is to decide if the duck in question is a dabbler or a diver.  

 
I. Dabblers. Dabblers are surface feeders. They may upend to get aquatic plants or animals 

but do not dive. Dabblers take off directly into the air. 
 

Mallard (Anas platyrhynchos) Mallards are the most common ducks in the world 
and are the stock from which most domestic ducks come. Mallard males are the 
only ducks (at least in Alaska) that have upcurling feathers just above their tails. 
Mallards can be seen practically anywhere in the state, though they are much more 
common within the boreal forest than out on the tundra. A good diagnostic is the 
yellow bill, if you can see it. 

 
 
 
Northern Pintail. (Anas strepera) These are 
extremely common on the North Slope and can 
easily be identified by their long, slender, up-
tilting tail feathers. They prefer feeding in areas 
shallow enough that they can reach the bottom 
without diving. 
 
 
 
 
 

Green-winged Teal. (Anas crecca) Green-winged Teal are the smallest ducks in 
Alaska. They prefer small ponds surrounded by forest and are seldom seen north of 
the Brooks Range. 
 
 
Northern Shovelers (Anas clypeata) 
are best identified by their long, 
spoon-like bills which they use to 
strain plankton, insects, and 
crustaceans from the water. They 
prefer still, marshy habitat. Males 
have a dark head, like a mallard, but 
their bills are black instead of yellow. 
 

 
 
American Wigeon. (Anas americana) Wigeon are fairly large dabblers who spend 
more time in open water away from the safety of shore vegetation than most. They 
ride high on the water, like a coot, and tend to pick grasses and other plants from 
the surface rather than diving. Wigeon also steal plant material from other birds 



such as swans. They are generally restricted to the boreal forest during breeding 
season. 

 
II. Divers (inland waters) Divers dive, and most of them must run along the water to some 

degree while taking flight. 
 
Greater Scaup. (Aythya marila) The two scaup species are extremely difficult to 
differentiate. Greater Scaup are somewhat larger, but not enough so that it is 
obvious unless they are seen in a mixed flock. Greater Scaup are more widespread 
in Alaska – common in the Interior and occasionally seen breeding on the North 
Slope. 

 
Lesser Scaup (Aythya affinis) are found in summer in the Tanana and Yukon 
Valleys but rarely anywhere else in Alaska 

 
III. Divers (Sea ducks). Because of their preference for deeper water, all sea-going ducks 

dive. Sea ducks can be observed on land during the breeding season. Some feed very 
little while raising their young, having stored up a supply of fat over the course of the 
winter. 

 
Common Goldeneye. (Bucephala clangula) Goldeneye are identifiable by the 
prominent white spot between the eye and the bill. Since they prefer nesting in 
trees, they are normally found only south of the treeline in Alaska. When nesting 
sites are scarce, several females will lay in the same nest. Once the chicks are 
hatched, they will often form nurseries, the young from a number of birds being 
watched over by two or three adults. 
 
Barrow's Goldeneye (Bucephala islandica) has much more black on the back 
than the common, a characteristic that can be used for identification even at a 
distance. Though these birds may occasionally be seen in the Interior, they seem to 
prefer the longer summers south of the Alaska Range. 
 
Both goldeneye species have stiff wing feathers that make a whistling sound when 
the birds fly. 
 
Bufflehead. (Bucephala albeola) This is a small, puffy-headed duck with a large 
white patch (males) on the head. They nest in trees, often in old woodpecker holes 
and are commonly seen in the Yukon and Tanana Valleys. Bufflehead are very 
territorial during the nesting season and do not form large groups like the 
goldeneye. 
 
 Long-tailed Duck. (Clangula 

hyemalis) Probably the most 
common sea duck in the Prudhoe 
Bay area, Long-tailed Ducks 
(formerly known as Oldsquaw) are 



easily identified by their long, upturned tail spike. The pattern of white feathers 
overlying black ones on their back is also striking. Long-tailed Ducks dive to as 
deep as 70 meters (200 feet) in search of aquatic crustaceans, mollusks and fish. 
 
Steller's Eider. (Polysticta stelleri) These are the smallest of the eiders at around 
15 inches. Broods tend to remain isolated during the summer months. 
 

     
Steller’s eider       Common eider 
 
Common Eider. (Somateria mollissima) Only the Common Eider is common 
around Prudhoe Bay during the breeding season. They are the largest wild ducks in 
North America. Females of this species do not feed during incubation. The males 
desert the females soon after incubation begins. This annoying habit of ducks 
makes individual very difficult to identify during the summer months because most 
females look, well, brown. The shape of the forehead of the common eider, being 
rather long and straight, is distinctive if you can get a good look at it. Soon after 
the chicks begin to venture from the nest, large nurseries (called crèches) form. 
 
 
 
King Eider. (Somateria spectabilis) 
Most of the King Eiders wintering in the 
Aleutians breed in northern Canada. 
They may be seen by the 100,000s at 
Prudhoe Bay but only for short periods 
of time during the spring and fall 
migrations. Males are identified by 
large, orange knob-like shield on the 
forehead, white fronts and black backs. 
 
 
 
Spectacled Eider. (Somateria fischeri) Every true-blooded birder wants to see 
Spectacled Eider. Unfortunately, they very rarely breed east of the Colville River 
delta. Still, if you see a largish brown duck (female) with a fairly obvious pale eye 
patch, you might have hit the jackpot. Males are gray and white and their eye patch 
is even more prominent. Spectacled Eider winter in the Bering Sea west of St. 
Lawrence Island. 



 
White-winged Scoter. (Melanitta fusca) The larger of the scoters, White-winged 
Scoters breed mostly on ponds in the Interior. Where several nests occur on one 
lake, the dominant female will drive off the others after the chicks have hatched 
and gather these all into one huge brood; as many as 60 chicks have been observed 
with one female. 
 
 Surf Scoter. (Melanitta perspicillata) 

are found throughout the state during 
breeding season, including on arctic 
tundra ponds. Males have a white patch 
on the back of the neck which gives 
them a skunk-like appearance. 

 
 
 
 
Red-breasted Mergansers (Mergus serrator) are easily identified. They are sleek, 
dark-headed birds with an obvious crest. Females are sometimes confused with 
female Common Mergansers, which have a sharp line in the neck coloration and 
are generally not seen in the northern parts of Alaska. Mergansers breed along 
rivers and creeks. 

 
[Armstrong 1990, Ehrlich 1988, Peterson 1990] 

 
 
 
 



 

 
 
Eagles. There are two species of eagles endemic to Alaska and another two which stray 

occasionally into the state from Japan and Asia. White-tailed eagles (Haliaeetus albicilla) 
and Steller's eagles (Haliaeetus pelagicus) are rare enough (especially in Interior Alaska) 
that they need only be mentioned. 

 
Bald Eagles (Haliaeetus leucocephalus), though quite common along Alaska's southern 
and eastern coastlines (there are around 50,000 in the state – more than in all of the 
contiguous United States combined) are only occasionally spotted in the Interior. The best 
place to see them is along rivers, especially clear running rivers, where they can fish. 
Sometimes they will hang around Creamer's field during the waterfowl migrations hoping 
to nab an unwary duck, and they have also been seen along the Yukon River. 
 
Bald Eagles most often build their nests high in trees where they have easy access to some 
food supply such as spawning salmon. They usually lay two eggs which hatch after five 
weeks of around-the-clock brooding. Males and females take turns caring for both eggs 
and young, a circumstance necessitated by the fact that bald eaglets are the fastest growing 
birds in North America, increasing from 3.5 ounces to more than 10 pounds in three 
months. The characteristic white head and tail feathers do not fully develop until the birds 
reach maturity at around five years. An adult bald eagle may weigh from 7 to 16 pounds 
and have a wing span of 2 ½ meters (eight feet). 
 
Normal traveling speed for Bald Eagles is 30 mph but they may be able to top 100 mph 
when diving. Like so much of Alaska's wildlife, they are extremely opportunistic in their 
feeding habits. Though most feed primarily on fish, they have been known to eat foods as 
varied as carrion, clams, crabs, ducks, porcupine, foxes, and burrowing rodents. Normally, 
eagles are solitary hunters but they will occasionally team up to take down difficult prey. 
One teamwork strategy is for a pair of eagles to take turns chasing another bird until it 
tires. Or one eagle may flush rabbits or ducks while another waits to pounce upon the 
hapless prey. 
 
We are all aware of the symbolic aspect of the Bald Eagle, and most of us know that in the 
rest of the country it is considered an endangered animal. Although today the birds are 
protected in Alaska (both by federal and state law) this was not always the case. In 1917 
fishermen, fox farmers and a few sheep men convinced the territorial government to put a 
bounty on eagles. This practice became quite lucrative when the bounty reached $2.00 in 
1949 (Alaska was exempt from the Eagle Protection Act of 1940). The practice continued 
until 1953, by which time more than 120,000 bounties had been paid [AG 24.4]. 
 
 
 
 



Eagle antics. In 1987, an Alaska Airlines Boeing 737 climbing out of the Juneau airport 
crossed the path of a bald eagle carrying a fish. The eagle, frightened no doubt by the huge 
metal bird rising from the depths, dropped its dinner and dodged out of the way. The fish 
struck the aircraft on top of the cockpit. This is probably the only time an airplane has 
struck a fish during takeoff. 
 
One morning, Lee Krausse of Sitka was sitting down to breakfast with his family when his 
dining room window exploded with a horrendous crash. Imagine his consternation upon 
realizing that a mature male bald eagle had landed in his pancakes!24  
 
Golden Eagles (Aquila chrysaetos) can often be seen during the summer months 
throughout the Brooks Range and even out on the Arctic Coastal Plains. They prefer 
treeless upland areas and open tundra, soaring along with the contours of the land in 
search of ground squirrels, marmots, hares and ptarmigan. In the spring, some individuals 
will feed on newly-born Dall sheep lambs. Though normally migratory (it is speculated 
that the Brooks Range birds winter in Texas), this seems to be necessitated by the 
hibernation and unavailability of marmots and ground squirrels rather than by cold 
temperatures. In years when the hare populations are high, golden eagles have been seen 
in the Koyukuk Valley throughout the winter. 
 
During the breeding season, golden eagles are highly territorial. Dominant pairs seek out 
the best nesting areas (protected cliffs in proximity to regions of good hunting) and 
aggressively chase off any outsiders. Battles to the death, though not common, do occur. 
Immature eagles are not tolerated by the breeding adults and find themselves banished 
from the mountains. This is why they can sometimes be spotted sitting rather forlornly out 
on the more gentle northern foothills and even the coastal plains. 
 
Adult Golden Eagles are only slightly smaller than Bald Eagles, with wingspans up to 
nearly 2.4 meters (eight feet). Golden Eagles are difficult to distinguish from immature 
bald eagles except that they prefer very different habitats. Golden Eagles have feathers all 
the way down to their talons whereas bald eagles do not. Unfortunately, one rarely gets 
close enough to pick this out even with a good pair of binoculars [Armstrong 1990; 
Peterson 1990; Reakoff 2000; NATC guide observations]. 

 
 
Earthquakes. Alaska is well known for its earthquakes. Three of the 10 largest quakes recorded 

worldwide occurred in the state, and the United States Geological Survey measures 
between 80 and 120 earthquakes greater than magnitude 1.025 each week in Alaska. 
However, 75% of them are in Cook Inlet, the Alaska Peninsula and the Aleutian Islands. 
Fifteen percent occur in Southeast Alaska and 10% in the Interior, which leaves virtually 

                                            
24 More wonderful eagle stories can be found in the Alaska Geographic Vol. 23, No.4 (1997); pg. 81-83. 
25 Use of the old Richter scale has been supplanted by the moment magnitude scale (MMS) in many 
countries. 



none for the northern portions of the state [USGS 1994]. This is what one might expect 
given what we know of the region's geology. 

 
With that said, arctic Alaska is not completely without earthquake activity. Thirty-five 
miles west of Deadhorse is a place called Oliktok Point, which means “the place where the 
ground shakes” in Inupiaq, implying that Native peoples probably felt an earthquake at 
some time [West 2015]2627. In 2014, several mid-size (magnitude 4-6) quakes were 
recorded ~35 kilometers northeast of the village of Noatak in the western Brooks Range; 
then on August 11, 2018 a magnitude 6.4 quake struck about 100 miles east of Sagwon in 
the Arctic National Wildlife Refuge. This, the largest earthquake recorded on the North 
Slope, was soon followed by an aftershock of 6.1. No damage was reported by residents, 
the oil companies, or Alyeska [FDNM – Aug 13, 2018]. There is a north-south corridor 
through Brooks Range from the approximate eastern border of the Gates of the Arctic to 
somewhere west of the Canadian border (and containing the Dalton Highway), which has 
a higher number of earthquakes than the rest of the Brooks Range. The geology behind 
this is not known but it does correspond roughly with the demarcation between the Philip 
Smith and the Endicott Mountains [West 2015]. 

 
On March 27, 1964 "one of the greatest earthquakes of all time struck south-central 
Alaska."28 Measuring magnitude 9.229, the quake killed 114 people and destroyed 
between ½ and ¾ of a billion dollars’ worth of property [Naske 1987; USGS website]. 
The tremors were felt over a ½ million square mile area, including deep into the Interior; 
sea waves accompanying the earthquake traversed the Pacific and were measured as far 
away as Australia. One result of this earthquake was that it provided impetus for the State 
of Alaska to hold petroleum lease sales of the newly acquired land at Prudhoe Bay to help 
offset the cost of damages [Roderick 1997]. 
 
On November 30, 2018, Anchorage was hit by two large earthquakes (magnitude 7.0 and 
5.8), which caused substantial road damage, left 10,000s of people without power and 
heat, stopped flights in and out of Ted Stevens International Airport, and prompted 
Alyeska to shut down the pipeline as a precautionary measure. 

 
 

Note: The Alaska Earthquake Information Center recorded 40,686 quakes in 2014, 
significantly more than the previous high recorded in 2003. Although some of this 
increase can be attributed to more and better seismic recording devices covering a greater 
percentage of the state, 2014 was, in fact, a very active year with 6-8 larger (magnitude 5 
or greater) quakes and their attendant aftershock swarms [FDNM — Jan. 13, 2015]. 

 
 
                                            
26 Or, in light of the 2018 quakes, that the Inupiaq have a far greater knowledge of the North Slope than we 
tend to give them credit for – rw. 
27 Other sources (US Department of Energy: Office of Science) have this name referring to the strong 
winds frequent at Oliktok Point, which could make it feel as if the ground were shaking. 
28 Clause-M Naske, Alaska: A History of the 49th State. p.3. 
29 This is 8.5 on the Richter scale. 



Eddies. An eddy is a current, either of water or air, which moves "contrary to the direction of the 
main current, especially in a circular motion."30 In rivers and streams, they tend to form 
behind uneven areas in the shore, as where a large rock sticks out into the water. Eddies 
are particularly important to people subsistence fishing in Interior Alaska because 
spawning salmon use the counter-current to work their way upstream against the main 
flow of the water. Most gill nets are located where salmon re-enter the main current when 
leaving the sanctuary of an eddy. 

 
 
Eskimo potato. (Hedysarum alpinum) Growing up to two feet in height, this branched, sprawling 

member of the pea family with clusters of pink flowers can often be seen along the 
roadside in June and July. The root is edible but should not be confused with its close 
relative the wild sweet pea (Hedysarum Mackenzii) which is poisonous. Brooks Range 
grizzlies eat large quantities of Eskimo potatoes, especially in the spring [Pratt 1989]. 

                                            
30 American Heritage Dictionary. p.584. 



 

 
 
Fireweed. Fireweed is arguably Alaska's most famous flower. When most people think of 

fireweed, they think of the taller, showier of our species, but there are actually several. 
 

Epilobium angustifolium 
grows over most of the state 
except the extreme arctic 
coastal areas. It is an early 
colonizer of newly burned or 
otherwise disturbed areas. 
Some authors claim this is the 
source of its name; some 
attribute it to the brilliant pink 
flowers which can look like fire 
when in great enough 
concentrations; and others 
because of the fall coloration of 
its leaves, which is also very 
reminiscent of flames. The 
entire plant is edible, though 
only indigenous peoples make 
much use of them. There is an 

uncommon white variety of fireweed. Until road crews widened the road in 2001, there 
was a small stand of white fireweed at Gobbler's Knob [NATC Guide observations]. 
 
One piece of sourdough wisdom says fireweed can be used to predict the beginning of 
winter. Since the flowers mature from the base up, the long thin seed pods burst open and 
show white starting at the bottom. As these creep up the stalk, they indicate fewer and 
fewer days remaining before winter sets in. A cute theory, but probably no more accurate 
than a myriad of other things going on at the same time of year – leaves turning colors, the 
hours of daylight declining, etc. 
 
Epilobium latifolium is smaller cousin to 
the fireweed discussed above. It, too can 
be found throughout the state but prefers 
gravely river bottoms – hence its 
nickname "River beauty.” This species is 
commonly seen along the Dalton 
Highway.  
 
[Hulten 1968; Pratt 1989; White 1974] 

 
 



Flooding. Flooding is fairly common during Arctic Alaska summers and generally occurs during 
break-up in the spring and in the fall. Spring flooding is caused by snow melt getting 
backed up by ice dams on the rivers. Fall flooding is caused by heavy rainfall. Flooding is 
often exacerbated by permafrost or seasonally frozen ground creating an impermeable 
layer which does not allow rainfall to be readily absorbed. 

 
One major flooding event occurred along the Middle Fork Koyukuk in 1993. Heavy 
rainfall in August caused major road damage at numerous stream crossings and closed the 
Haul Road for several weeks. The town of Wiseman was flooded, as was the airstrip at 
Coldfoot. 
 
On May 28, 2013 an ice jam on the Yukon caused the river to overrun its banks and flood 
the village of Galena. 90% of the buildings in Galena (population ~400) were destroyed 
and residents were evacuated to Fairbanks. Air Arctic and Warbelows worked with FEMA 
evacuating residents (two planes went out in the middle of the night) and then bringing 
people back after the waters had subsided [NATC coworker accounts]. 
 
A highly unusual series of flooding events occurred in March and April 2015 when the 
Sagavanirktok River innundated vast stretches of the Dalton Highway and surrounding 
tundra. Original theories as to what caused this focused on high precipitation the previous 
summer, a cold winter and a warm spring. However, analysis of temperature and 
precipitation data showed that none of these conditions was actually present. There was 
considerably seismic exploration east of the Sagavanirktok River delta that winter, with 
crews staged on the west side and making frequent trips over the delta on ice roads. These 
ice roads compacted the snow cover, reducing its insulative value and creating a “frost 
belt”. This in turn obstructed the flow of ground water, forcing it to the surface and 
creating large amounts of aufeis. Continuous downriver ground water flow building up 
behind the ice dams ran out of room and overflowed bringing large amounts of slush into 
Deadhorse and the Dalton Highway. Because of this, when spring thaw began there was a 
much larger reservoir of water present than normal, and this, in conjunction with ice 
damming across the delta, cause the second flood event [Shur lecture Dec 2017]. 

 
 
Forest Fires. Forest fires are a natural and essential part of the boreal forest ecology. End-

succession spruce forests are not very productive from a biological standpoint. However, 
the chain of succession that results after a forest fire (or any disturbance) results in a wider 
diversity of vegetation and consequently of fauna. Moose, for example, depend heavily on 
willow browse as a winter food source and are rarely found in spruce forest environments. 
Forest fires create areas for willows to colonize and provide moose with forage. 

 
Most forest fires in Interior Alaska are started as a result of either lightning strikes or 
human activity. 
 
For many years, forest fires were regarded as destructive (as indeed they can be, especially 
in areas of harvestable timber) and fought even in remote areas with a diligence that today 
seems foolish. As understanding of boreal forest ecology has improved, this policy has 



shifted radically. Today, most fires are left to burn unless they threaten some village or 
other human endeavor [Young 1989]. 
 
Fire suppression in Alaska is coordinated by the federal Bureau of Land Management. 
There are four possible response options laid out by an interagency team and every acre of 
land in Alaska is assigned to one of these four options. Critical lands are those in 
“wildland-urban interface and other populated areas where there is an immediate threat to 
human life, primary residences, inhabited property, community-dependent infrastructure, 
and structural resources designated as National Historic Landmarks”31. Full protection 
lands include “cultural and paleontological sites, developed recreational facilities, physical 
developments, administrative sites and cabins, uninhabited structures, high-value natural 
resources, and other high-value areas that do not involve the protection of human life and 
inhabited property.”32 Limited management “is designed for broad, landscape-scale areas 
where the low density and wide distribution of values to be protected best 
allows for fire to function in its ecological role.”33 Areas designated as 
modified leave decision makers with a wide array of options. The level of 
fire suppression would depend on conditions and circumstances [BLM 2010 
– Plan]. 
 
Tundra fires have historically been less frequent that forest fires, however, 
the number and severity of tundra fires has been increasing in recent years. 
The Finger Mountain area burned in 2004, and a large wildfire burned a 
significant area north of Anaktuvuk Pass in 2007. 
 
Fires and the Pipeline. Right from the beginning, Alyeska has claimed that 
the pipeline is impervious to forest fires. Quite understandably, the Bureau 
of Land Management, which is responsible for fighting fires in Alaska, was 
skeptical. In 1994 a fire near the Yukon River got away from BLM smoke 
jumpers and swept across the pipeline. In 2005 the Fish Creek fire burned 
right up to and over the pipeline at mile D26. Neither of these fires did 
damage to the line, however the BLM still has the pipeline corridor 
classified for the highest level of response. 

 
 
Foxes. One of the more common fur-bearing animals seen along the Elliott and 

Dalton Highways are foxes. There are two species of fox in Alaska.  
 

Arctic Fox. (Alopex lagopus; Inupiaq = tigiganniaq [MacLean 1980]). The 
smaller of Alaska's two fox species, the arctic fox can be found all along the 
west and north coasts of Alaska and as far inland as the extent of the tundra. 
They also range widely on the sea ice during the winter, scavenging on 
polar bear seal kills. They can be differentiated from the red fox easily 
during the winter by their pure white fur. In summer identification is a little 

                                            
31 Alaska Interagency Wildland Fire Management Plan 2010 p.18. 
32 Alaska Interagency Wildland Fire Management Plan 2010 p.20. 
33 Ibid. p 22. 



tougher. Look for comparatively short legs without the red fox's black stockings. Short, 
rounded ears and the lack of a white tip on the tail are also characteristic. There is a blue 
phase which remains dark throughout the winter, though this is not common in the eastern 
arctic. 
 
Arctic foxes are monogamous. They breed once a year in March or April. An average 
litter has about seven pups, which are born in a fairly deep den, usually with a south-
facing entrance. After a month, the pups begin to play around the outside of the den and 
by September or October they are able to take care of themselves. Along the coast, arctic 
foxes prey heavily on nesting seabirds and the carcasses of sea mammals left on the beach 
by the tides. In the fall they feed on spawning salmon and berries [AG 8.2]. 
 
 

Tip for Guides: Like the red fox, arctic foxes are known to carry rabies. Though I 
know of no documented cases of humans contracting rabies from foxes in Alaska, 
being the first would not be a good thing. — RW 

 
 
Red Fox. (Vulpes vulpes; Inupiaq = kayuqtuq [MacLean 1980]). This beautiful and often 
curious creature can be found along the entire length of the Elliott and Dalton Highways, 
especially in the gloaming hours. There are a number of color phases. The most common 
is the red phase, a rich, golden color with black-stockinged legs and a white tip on the tail. 
Others may be black, silver (which is actually black with silver-tipped guard hairs) cross, 
Samson, or bastard. Cross foxes are brownish-yellow with a dark band across the 

shoulders and down the back. Samson foxes lack guard 
hairs altogether and are very rare. Bastard foxes are also 
rare. They have a smoky coat midway in color between 
the red and the black [AG 8.2]. The black and silver 
phases seem to be more common in northern Alaska than 
they are at lower latitudes. 
 
Red foxes are omnivorous. They hunt small mammals 
(squirrels, hares, voles) and birds, raid nests for eggs and 
love carrion when they find it. During the summer, they 
also consume surprising amounts of berries and insects. 
Many foxes cache food during times of plenty and they 
seem to have an uncanny memory for finding their 
supplies in times of need. 
 
Their life cycle is very similar to those of arctic foxes, 
though their litters are often smaller [AG 8.2; Jennings 
1977]. 
 
Though red foxes are definitely native to Alaska, there has 
been a certain amount of mixing with feral animals from 



fox farms in the past. This has resulted in local populations of some color phases being 
much higher than they originally were. A good example of this is the high incidence of 
silver and cross foxes on Kodiak Island. Joe and Nancy Carlson had a fox farm in Joy 
from 1986 to 1994 with as many as 150 animals at its peak around 1990. 
 

Tip for Guides: As young red fox remain close to their den for the first few months of 
their lives, it is quite common to see them day after day in the same general area. If 
you see some, keep your eyes open in the same place on subsequent trips. They 
can be extremely curious and are susceptible to outbreaks of rabies — so don't try 
and make friends with them! — RW 

 
 
 
Frogs. Although there are two species of frogs and one toad found in Alaska, the only species 

found in interior and northern Alaska is the wood frog (Rana Sylvatica). It has been 
observed even north of the Brooks Range [Broderson 1989]. 

 
Rana sylvatica34 is one of a number of amphibians that can survive actual freezing. 
Because they winter on land, which allows them to exploit breeding areas more quickly in 
the spring, wood frogs cannot readily escape sub-zero temperatures. In order to survive, 
they have evolved a number of interesting physiological features. First of all, they are 
proactive in using ice nucleating proteins to start the freezing process at just below 0° 
Celsius. This ensures that freezing takes place gradually. Secondly, they produce huge 
quantities of glucose which causes the insides of their cells to form a thick, syrupy mixture 
which does not actually become solid. (They can tolerate blood sugar levels of 100 times 
their normal levels without 
experiencing any of the problems of 
diabetics.) Ice forms in all the fluid 
compartments of the frog’s body, 
except inside the cells themselves. In 
addition, and this is critical to 
survival, they are able to go for long 
periods of time without getting 
oxygen to their organs. The 
mechanisms that make this possible 
are still not understood. Finally, 
injuries to organs that do occur during 
the freezing process are repaired with 
incredible speed. One mechanism for this is a very high level of clotting proteins in the 
blood which quickly stops any internal bleeding [Storey 2001]. 

 
 

                                            
34 Since 2006, some writers have been calling this frog Lithobates sylvatica, although not all are in agreement with 
the new classification. 



Frost cracking. Frozen ground which is subjected to long periods of intense cold such as occur 
during Arctic winters begins to contract and will eventually crack under the stress. 
Because it is the change in temperature that triggers this process, frost cracks will only 
extend as far down into the ground as winter cold can penetrate. Since the change in 
temperature is greatest near the surface, the cracks will be wedge-shaped with the widest 
part at the top [Young 1989]. 

 
Frost cracking can occur in non-permafrosted areas but no deeper than the extent of the 
frozen soil in winter. In permafrosted areas, cracks can reach down to the depth winter 
cold can penetrate, often (where winters are longer than summers) below the active layer. 

 
 
Frost heaving. When water-saturated soils freeze, the increased volume (ice has 9% more 

volume than the same mass of water) causes them to expand. Because larger particles are 
less likely to return to their original position during the thaw cycle (smaller particle tend to 
trickle in under them) sorting occurs and the larger rocks gradually float to the surface. 
This phenomenon also effects artificial structures such as foundations and telephone poles 
and is sometimes referred to as frost-jacking [Young 1989]. 

 
 
Frost splitting is another term for frost wedging. 
 
 
Frost wedging. When water seeps into the crevices in surface rocks and freezes, it expands, often 

splitting the stone into smaller fragments. How quickly this happens depends on the nature 
of the rock, the intensity and number of freeze/thaw cycles and the amount of water 
present [Young 1989]. 



 
 
 
Galbraith Lake. [D272-D276] Galbraith Lake and the surrounding valley were molded into their 

present form by successive periods of glacial scouring which occurred between 15,000 
and 25,000 years ago. At its peak, the Atigun ice sheet probably reached about 100 meters 
(330 feet) in depth at this location. Soon after the last glacier receded, prehistoric humans 
began to make use of the area and it has been inhabited by nomadic peoples sporadically 
ever since. The valley makes an irresistible migration route for caribou heading up into the 
mountains for the winter, and in addition contains a fortunate abundance of chert-agate 
which could be used for manufacturing tools. Quite a few archaeological studies were 
conducted prior to and during construction of the pipeline and over 100 sites have been 
identified, 90 of them adjacent to the pipeline. These include at least "five sizable village 
sites of modern Inupiat occupation."35  

 
Even today there are several older Nunamiut who remember camping at Galbraith Lake as 
children. There are fish in the lake, and the flat area where the airstrip is now located 
(called Natiguaq) was known as a good place to hunt caribou because hunters could drive 
them into the lake at the concave section of shoreline and kill them in the water. 
 
The first white people to set foot in the valley were probably gold prospectors in the early 
1900s. In 1945, Galbraith Lake was mapped for the first time and in 1947 a base camp 
was there for oil geologists exploring the area. By 1950, the Atigun Valley had become 
known to crews working on the Distant Early Warning line as an exceptional hunting area 
and pilots could make a bit of extra money flying construction workers out to the lake 
where they were within reach of the elusive Dall sheep. 
 
The original Inupiaq name for the lake was Narvaqpak. For a while, it was known as 
Sagavanirktok Lake but this name died out when it became officially Galbraith Lake in 
1951. Bart Galbraith was a pilot who, while flying from Kaktovik to Barrow for Alaska 
Airlines, disappeared somewhere over the Beaufort Sea and was never found [Nielson 
1979]. 
 
Galbraith Lake is about 7 meters (23 feet) deep at its maximum. 

 
 
Geese. Four species of geese may be seen seasonally along the Dalton Highway. 
 

White-fronted Geese (Anser albifrons) are gray-brown birds with pinkish bills and 
orange feet which are the best thing to look for when trying to identify them. North Slope 
White-fronted Geese winter from the Canadian prairies south into eastern Mexico. 
 
 
 

                                            
35 Jon Nielson. "History of the Atigun Gorge, Atigun Pass, Galbraith Area" pg.9. 



     
White-fronted goose               Snow goose         Blue morph snow goose 

 
Snow Geese (Chen caerulescens) are nearly all white with black wing tips. They are early 
migrators and can be seen along the highway north of the Brooks Range during that time 
of the year when snow still lies on the ground but patches of open water are beginning to 
appear. Snow Geese spend most of the summer in northern Canada and winter in northern 
Mexico and the Gulf Coast. Occasionally blue morph Snow Geese may be seen scattered 
among flocks of normal Snow Geese. 
 
 
 
 
 
 
 Brant (Branta bernicla) are dark, short-

necked geese about the size of a large 
mallard. Though Brant breed along the 
entire northern coast of Alaska and western 
Canada, the largest populations are found in 
the National Petroleum Reserve around 
Teshekpuk Lake and Kasegeluk Lagoon. 

 
 
 
 
 
Canada Geese (Branta canadensis) are the most widespread of Alaska's geese and need 
no introduction to most as they have been making nuisances of themselves in parklands, 
airports, golf courses and lawns all across the country for a number of years now. Some 
experts believe there are at least 11 subspecies of Canada Geese, six of which occur in 
Alaska. They are later migrants than the Snow Geese and White-fronted Geese and can 
usually be seen at Prudhoe Bay throughout the summer. Some populations also breed in 
Interior Alaska. 
 
[Armstrong 1990; Kessel 1989; Peterson 1990] 
 

 
Gelifluction. The process of solifluction (down-slope movement of soils) when hastened by 

freeze-thaw cycles and the presence of permafrost is called gelifluction. Permafrost 



prevents moisture from penetrating any deeper than the limit of the active layer and 
provides a slippery surface over which the saturated soil can slide. The action of freezing 
and thawing is a bit more complicated. When talik (saturated surface material) freezes, it 
increases in volume and expands outward perpendicular to the slope. When it thaws, it 
loses volume and sinks back down. This process, however, is directed by gravity straight 
downward, bringing the soil stepwise down the slope. 

 
 

 
 

 
Gelifluction often forms lobes which can move quickly or slowly downslope depending 
on the conditions. On slow-moving lobes vegetation patterns resulting from differences in 
slope angle and soil quality can accent their outlines [Young 1989]. These lobes are 
sometimes called cryoplanation terraces. 

 
 
Geography. For convenience sake, Alaska has been, both officially and unofficially, divided into 

six basic geographical regions: the Arctic, the Panhandle, Southcentral, Southwestern, 
Western, and Interior Alaska. This division is based on a number of factors which include 
climate and weather, vegetation, geology and economic activities [Naske 1987]. 

 
 
Geology — Formation of Alaska. On the broadest scale, Alaska can be divided into two major 

geological parts: North American Alaska, and Accreted Alaska. North American Alaska 
consists of those parts whose materials were formed in North America: roughly the North 
Slope, the Brooks Range and the Yukon-Tanana Uplands. The rest of the state is 
comprised of materials formed elsewhere and added on through a process called accretion 
which occurred as various continental plates ground against the North American Plate. 
Large geological blocks, called terranes, mark various stages of this accretionary process. 

 
The major terranes from north to south as shown on the map are: 
 

Ruby: Rocks in this terrane are as much as 1 billion years old. 
 
Yukon-Tanana: The stones of this complex were metamorphosed between 200 
and 120 million years ago. At various times since then, granitic bodies have been 



thrust up through them along vault zones. These are the structures which contain 
gold. 
 
Kanektok: The oldest rocks in Alaska, some Kanektok metamorphic rocks are 
more than 2 billion years old. 
 
Alaska Peninsula: Some of the highest mountains in North America, including 
Denali, are made of this and rocks of the Wrangelia terrane. 
 
Wrangelia: Probably this is part of a larger complex including both the Peninsular 
and the Alexander terranes which collided with Alaska between 150 and 100 
million years ago.  
 
 

 
 
 
Chugach/Prince William: Found along the entire Gulf of Alaska from Chichagof 
Island to the Sanak Islands, the mountains formed of this terrane are the youngest 
in the state. 
 
Alexander: Quite possibly this block is moving northward as part of the current 
cycle of accretion. Rocks of the Alexander terrane are from 220 to 600 million 
years old [AG 21.4]. 
 
A number of geological processes have been important in Alaska besides the 
movement of tectonic plates. Glaciation and its effects are discussed under a 
separate heading. Volcanism is and was an extremely prevalent around the 
southern edge of the state: the Aleutian Islands, the Alaska Peninsula and the 
Wrangell Mountains. Mount St. Augustine, Mount Redoubt and Mount Spurr are 



all active volcanoes on Cook Inlet which have dumped ash on Anchorage in the 
past 20 years [AG 21.4]. Earthquakes are another geological phenomenon 
important to the State. They are also discussed separately. 

 
 
Glaciation. More than 95% of all the glaciers in the United Stated are found in Alaska, mostly in 

south and southeastern Alaska. Although temperatures are cold enough in Northern and 
Interior Alaska, most areas do not have enough precipitation for glaciers to form; the 
Brooks Range has a few, small ones [AG 21.4]. One of these can be seen from the Dalton 
Highway west of Galbraith Lake, especially by southbound traffic. 

 
Throughout the geological history of Earth, the planet has gone through periods of warmer 
and colder weather. During cold periods, ice has built up in and migrated downward from 
mountainous areas and southward from northern areas. Pleistocene ice ages have been 
well documented in Great Britain, northern Europe, northern Russia and North America. 
There is also some evidence of glaciation during earlier periods such as the Precambrian. 
The problem with tracing older glacial episodes is that subsequent ice ages tend to wipe 
out evidence of what has gone before. 
 
Within a given glacial period, smaller fluctuations in temperature occur. Milder intervals 
are called interstadials. The warmer times between major episodes of glaciation are 
called interglacials. 
 
In order for glaciers to form in a given area, two things must be present: a period of time 
in which the average annual temperature is below 0° C and enough precipitation that snow 
accumulation is greater than loss through melting and sublimation [F Evening News]. 
 
In Alaska, although temperatures were sufficiently low during the Pleistocene ice ages, 
many areas, especially inland, did not receive enough precipitation for extensive glaciers 
to form. Thus a wide swath between the two major mountain ranges (Alaska and Brooks) 
including the Tanana Valley and the Yukon-Tanana Uplands were free of ice even during 
the height of glaciation. The Brooks Range was glaciated as detailed below, as was the 
Alaska Range and most of the southern coastal areas. 
 
Brooks Range glaciation. There seem to have been at least four major periods of glacial 
advance in the Brooks Range. The first and most extensive is called the Anaktuvuk 
Glaciation. It probably stretched some forty miles north of the Brooks Range and 
occurred during the late Tertiary and early Pleistocene (2.58-1.6 million years ago). This 
was followed by the Sagavanirktok Glaciation which reached a maximum distance of 
around thirty miles north of the Range. This period took place between 780,000 and 
125,000 years ago [Hamilton 2001]. Itkillik Glaciation, considered to have occurred in 
the late Wisconsin time period 31,000 to 9,000 years ago, extended some 10 miles less 
than the Sagavanirktok. Finally, the Echooka Glaciation occurred between 4,000 and 500 
years ago. This advance consisted of independent valley glaciers which did not extend far 
enough to coalesce into one ice sheet. This is a very general run-down. Geologists 
recognize many subdivisions of these major events [UA Anthropology 1971]. It is 



important to realize that evidence of any advance would be erased by later, more extensive 
glaciations unless these happened not to extend as far as their predecessors. 
 

 
 
 
 
Grapefruit Rocks. [E39.3] Grapefruit rocks are granite tors as described under the heading: Tors. 

It is a favorite place for local rock climbers. The side road goes to a potential quarry. UAF 
student and NCAA champion shooter Dan Jordan fell from one of the rocks in May 1999 
and broke his back, becoming paralyzed from the waist down. In March 2000, he 
competed in a 20 kilometer cross-country ski race using a specially designed “skichair” 
and shortened ski poles [FDNM]. Since 2005, Dan has been the UAF head rifle coach. 

 
 



Grayling, Arctic. (Thymallus 
arcticus) Arctic graying are 
a truly cold water species 
and are thus almost 
completely unknown in the 
United States outside 
Alaska, Montana and Idaho. 
Here, however, they can be 
found in practically every 
clear-running stream in the Interior and north of the Brooks Range. They are very 
intolerant of sediments in the water and are almost never found except as transients in 
naturally or unnaturally turbid streams. Grayling are slow growing and reach a length of 
12 inches in about six or seven years. They eat insects and are highly susceptible to fly 
fishing [Andrews 1978].  

 
 
Grouse. Grouse are very much like pheasants except that they lack the long tail feathers, and like 

pheasants in other parts of the country, they are favorite game for Natives and weekend 
hunters. There are three species one might expect to see traveling the Dalton Highway – 
the Ruffed, Spruce and Sharp-tailed Grouse. Both Ruffed and Spruce Grouse can often be 
seen in the evening hours beside or on the road where they come to get small stones for 
their crops. These are used to help grind down food and are especially important when the 
birds begin eating spruce needles in the fall. 

 
Ruffed Grouse (Bonasa umbellus) are 
fairly common in the deciduous forest of 
Alaska's interior. They can be identified by 
the fact that they have a dark band near the 
tip of their fan-like tails...when they 
cooperate by showing it. In the spring, 
ruffed grouse males establish territory by 
"drumming,” which sounds much like a 
generator starting up in the distance. This is 
produced by quick strokes of the wings 
while the birds are standing upright and can 
carry for a remarkably long way. 
 
 Spruce Grouse (Dendragapus 

canadensis) are more widespread 
than ruffed grouse because they like 
the black spruce forests as well as 
other woodland habitat. Their tails 
are tipped with a rusty orange band. 
Generally darker than ruffed grouse, 
spruce grouse are considerably more 
showy, especially when the red eye 



patch of the males can be seen [Armstrong 1990; Peterson 1990]. 



 

 
 
Hares. Two species of hares live in Alaska, the snowshoe hares of the woodlands, and the more 

northerly tundra hares. 
 

Snowshoe Hares. (Lepus americanus) These animals can be found anywhere 
between Fairbanks and the Arctic Ocean, though they prefer sheltered areas where 
they can hide themselves in the brush at any sign of danger. Snowshoe hares were 
first reported on the North Slope in 1977; apparently expanding their range 
northward in response to warming temperatures which have increased the amount 
of winter browse available in many river bottoms. They are highly cyclic; some 
summers literally hundreds of them can be seen licking at the gravel alongside the 
roadway, especially early in the morning and late in the evening; in other years 
hardly a one will be visible. The summers of 1998 and 1999 were both high level 
years for snowshoe hares, especially in the central Brooks Range [NATC guide 
observations]. 
 
Snowshoe hares prefer to eat grasses, buds, twigs and leaves during the summer, 
twigs and bark during the winter. However, like many arctic animals, they will 
occasionally feed on carcasses when the opportunity presents itself and other feed 
is scarce. 
 
Generally speaking, snowshoe hares are short lived (less than 8 years) and breed 
rapidly, having up to three litters a year. Normally around four leverets are born 
per litter. They are born in shallow depressions on the surface of the ground, 
usually under a thick bush or some other cover. Rarely does a snowshoe hare stray 
from a territory of about 100 acres; in fact, it is practically impossible to chase 
them from their home ground. 
 
The change from white winter pelage to the brown of summer and vice versa takes 
about 10 weeks, so there are often times during the spring and fall when they stick 
out from their surroundings like an eagle in a bean field [AG 8.2]. 
 

 
 



Tundra Hares. (Lepus othus) Chances of seeing tundra hares along the Dalton 
Highway are extremely slim as they generally do not range so far east. They are 
worth mentioning because guests may be expecting to see them. 
 
The northern or tundra hare is larger than the snowshoe hare, being 2 ½ feet long 
and weighing over 12 pounds at maturity. They are also remarkably social; 
traveling in herds of from two to ten individuals (A related Canadian species can 
sometimes be found in herds of 100 or more). Unlike hares of the Canadian high 
arctic, which are white year-round, those in Alaska turn a dusky brown in summer. 
The tips of their ears remain black no matter what the season. Like the snowshoe 
hare, tundra hares are cyclical animals, though they do not generally reach the 
same kinds of highs as their more southern cousins. They prefer windswept, barren 
areas and avoid bottomlands and wooded areas. 
 
Tundra hares are omnivorous, though they prefer willow, grasses, saxifrages and 
crowberry twigs. They will eat carrion when they find it, and have even been 
known to feed on kelp along the shores of the Arctic Ocean and Bering Sea [AG 
8.2]. 
 
 

Note: though commonly called rabbits by locals and visitors alike, neither species is a 
rabbit. Rabbits are born hairless and with their eyes closed; hare are born covered in fur 
and with their eyes open. 

 
 
 
Hawks. Identifying the various raptors is not easy. This heading has been divided etymologically 

to help guides sort out the various birds. 
 

I. Hawks (Accipitridae). Unlike the falcons, hawks have rounded wingtips. Most soar. 
Even accipiters, which do have strong, rapid wing-beats, tend to have a pattern of 
stroking and gliding.  

 
A. Buteos have broad wings and wide, rounded tails. They tend to soar high in the 

sky. 
 

Red-tailed Hawk (Buteo jamaicensis). The reddish tail of this large buteo 
is often difficult to see. It can best be distinguished from the Rough-legged 
Hawk by its lack of a white tail patch and darker wing patches and by the 
fact that it prefers forested and mountainous areas. It can usually be seen 
soaring high overhead or perched on the top of some tall tree. 

 
Rough-legged Hawk (Buteo lagopus). This is a commonly seen raptor of 
the open tundra and is quite easily distinguished by its large size, the white 
patch on the tail, and the conspicuous dark elbow blotches (actually, these 
mostly just appear dark in contrast to the white patches on the outer part of 



the wings.) Rough-legged Hawks glide along close to the ground, 
sometimes hovering on beating wings. 
 

      
 

 
 
B. Accipiters have small heads, short, rounded wings and long tails. They tend to 

fly with a pattern of quick wing beats and a glide. 
 

Northern Goshawk (Accipiter gentilis). By far the larger of Alaska's two 
accipiters, the Goshawk hunts by flying close to the ground near the edge 
of timber. It nests in heavy coniferous forest about 12 meters (40 feet) 
above the ground. With its powerful talons it is capable of taking down 
grouse, hares and ducks, though it will kill voles and songbirds as well. 
Unlike the Sharp-shinned Hawk, Goshawks remain in and around their 
home territory throughout the year. 

 
Sharp-shinned Hawk (Accipiter striatus). This woodland hawk is about 
the same size as the American Kestrel but has short, rounded wings. It is 
fairly common throughout the boreal forest in summer but may be difficult 
to see because it flies close to the ground and likes to perch in deep 
thickets. Its gray back coupled with rusty undersides and its squared-off tail 
are distinguishing marks. Sharp-shins are more maneuverable than 
Goshawks and tend to feed on smaller, quicker prey. 

 
C. Harriers are slim birds with long tails and long, slim, round-tipped wings. They 

often glide low over the ground. 
 

Northern Harrier (Circus cyaneus). Also known as a Marsh Hawk, this 
open country raptor is commonly seen in the northern foothills and on the 
Arctic coastal plain during the summer. It is easily distinguished from the 
Rough-legged Hawk by its slightly smaller size, slimmer wings and 
conspicuous white rump patch which can be seen whether the bird is 
perching or flying. Harriers hover rather unsteadily low over the ground.  
 

Rough-legged hawk 



 
 

During the nesting season, females do not stray far from their clutch. Males 
do most of the hunting, either dropping their catch into the nest or passing 
it to the females through a spectacular mid-air transfer. During this 
maneuver, the male flies over the female coming toward him. At precisely 
the right instant, he lets go of the vole (or whatever it is). The female twists 
so that her back is to the ground for a split second and reaches out with her 
talons to grasp the falling tidbit [MacWhirter 1996]. 

 
II. Falcons (Falconidae). Falcons in general can be distinguished from the hawks 

by their long, pointed wings and long tails. They are strong, fast flyers and 
do not soar. 

 
Peregrine Falcon (Falco peregrinus). Though 
endangered on a world-wide scale, the Peregrine 
is not uncommon on the North Slope. The cliffs 
along the Colville River have perhaps the densest 
breeding population of Peregrines anywhere. 
Look for them around D348 where the 
Sagavanirktok takes an eastward bend away from 
the road. 

 
Though gray like the Gyrfalcon, Peregrines can 
be distinguished in several ways: They are 
considerably smaller and, if you can get a good 
look at one, they have a fairly distinct facial 
pattern of black and white. 

 
Peregrine Falcons are considered to be the fasted creature on the planet, 
having been clocked at an incredible 180 mph when diving after prey. 
Their preferred diet is waterfowl and shorebirds. 
 
 
 
 
 



American Kestrel (Falco 
sparverius). This beautiful small 
hawk is about the size of a jay and 
has a reddish tail and back. Also, it 
can be identified by its strong 
black-and-white facial pattern. 
Also known as sparrow-hawks, 
these birds hover on rapidly 
beating wings, usually at the edges 
of clearings in forested areas. They 
eat insects, voles, and small birds. 
Kestrels are quite common in the 
boreal forest during the summer 
months.  

 
 

 
 
 Merlin (Falco columbarius). More widespread but less common than the 
American Kestrel, this small hawk can best be distinguished by its lack of 
reddish coloration. It is sometimes called a pigeon hawk. 
 
 
 

 
 
Gyrfalcon (Falco rusticolus). This is 
the largest of the falcons with a 4-foot 
wingspan. It is usually fairly gray in 
color and hunts in open country with 
short rapid wing beats. In summer it 
can be found nearly to the coast of the 
Arctic Ocean.  

 
 
 

 
 
III. Osprey (Pandion haliaetus). This is the 

only North American raptor that 
hovers over the water and then 
plunges in, talons first, to catch fish. 
It is only found south of the Brooks 
Range, never far from rivers or lakes 
(or the coast) and is rarely spotted in 



Interior Alaska. It is black above and white below.  
 
[Armstrong 1990; Clarke 1989; Peterson 1990; NATC guide observations] 
 

 
 
Hess Creek. [D23.9 – D25] Hess Creek begins in Livengood and flows into the Yukon River 

some thirty miles upstream from Rampart. Named after Mike Hess (not Luther Hess of 
Livengood) who discovered gold in the creek in 1892, this little stream has a surprisingly 
rich history. Deposits of coal across the Yukon River from the mouth of Hess Creek were 
mined by the Pioneer Coal Mine between 1895 and 1902 for sale to steamboats [L’Ecuyer 
1997]. There was dam at the headwaters of Hess Creek for many years to supply water to 
the gold diggings at Livengood. The creek contains arctic grayling, burbot, whitefish and 
northern pike [Barnes 1999] and is also the location of some archaeological sites. 

 
 
 
Hibernation. There has long been controversy amongst biologists as to what defines hibernation 

— and which animals actually hibernate. In fact, there are relatively few mammals in 
Alaska which all experts agree truly practices this particular winter survival strategy. 
Arctic ground squirrels and marmots are two examples. 

 
Hibernation is a physiological state of reduced activity characterized by a lowering of the 
metabolic rate. In winter, when plants are dormant, the available food supply for 
herbivores is greatly reduced. In addition, the amount of energy required to keep a given 
organism operating is increased by colder temperatures. The advantage to hibernating is 
that it lowers the body's energy requirements and allows an animal to get more hours of 
sustenance out of a given amount of fuel. Most hibernators store energy in the form of 
body fat; others put away a supply of food during the summer large enough to get them 
through until spring. 
 
It is important to know that all of a hibernating animal's body processes are still going on, 
albeit at a slower pace. This means they must rouse themselves periodically to expel waste 
and to sleep. Details on hibernation information for specific animals can be found under 
the individual headings 
 

 
Hoar Frost. Hoar frost is ice crystals that form on objects exposed to open air. This happens 

when there is more moisture in the air than it can carry. The point at which air is saturated 
with water is called the dew point: The dryer the air, the colder the dew point. When the 
dew point is above freezing, dew drops form on exposed surfaces. When the dew point is 
below freezing, hoar frost forms [Davis 1979]. 

 
 



Horsetail. (Equisetum). These are common plants with short stalks 
and no flowers often found growing in moist areas. They 
stand out along the Dalton Highway because of their 
distinctive, fresh yellow-green color. Although it is a favorite 
springtime food of bears and muskoxen, it is not 
recommended as a human staple because it contains the 
enzyme thiaminase which is toxic [Viereck 1987].  

 
Equisetum is the only living genus of the class Sphenopsida 
which dominated the understory of Paleozoic forest for over 
100 million years [Scagel 1984]. 

 
 
Hot Springs. There are numerous hot springs around Interior Alaska. The most well-known of 

these are discussed under their own headings. 
 

In much of the old literature Manley Hot Springs was simply named Hot Springs. 
 
 
 
 



 

Ice: Ice is one of the most important features of life in the north. From the opportunities for 
hunting created by the sea ice, to the periglacial and glacial phenomenon that shaped the 
land, to the difficulties in surviving in a place that is locked in ice so much of the year, the 
effects and behavior of frozen water cannot be escaped. Because of its importance, 
numerous terms have been coined to describe the myriad forms ice can take. Some of 
these are defined below. 

 
Fast ice refers to sea ice which is attached to the shore. 
 
Iceberg is mass of floating ice which has broken away from a glacier. Technically, 
icebergs stick up more than 4.5 meters (fifteen feet) above the surface of the water; 
however the term is often used rather loosely to indicate any block of floating ice. In 
addition, chunks of sea ice often break away from the pack and are found floating by 
themselves. These are also technically not icebergs but are often referred to as such in the 
literature. 
 
The shape of an iceberg varies greatly but, due to the density of ice in relationship to the 
density of water, it is normally safe to assume that two-thirds of an iceberg is underwater. 
 
Pack ice is any area of sea ice that is not attached to the shore. Since it is continuously 
moving, pack ice is sometimes called drift ice. Though level pack ice rarely exceeds 3 
meters (10 feet) in depth, when it has been broken and uplifted into pressure ridges it can 
be much thicker — as much as 21 meters (70 feet) or more. Sometimes the term pack ice 
can be used to refer to any ice, even on lakes and rivers, which is not attached to the shore 
[Armstrong, T. 1978]. 
 
Sea ice. Formed from freezing sea water, this ice is somewhat different in composition to 
land ice which is formed from non-saline water on shore [Armstrong, T. 1978]. 

 
 
 
Ice Fog. When water cools rapidly, as when vapor at 250° F is emitted from a vehicle at -30° F, it 

forms tiny ice crystals. These crystals are so small (5 – 10 micrometers – 10 of them could 
rest on the edge of a piece of paper) they will hang in the air for a long time. When a 
temperature inversion holds cold air at the surface, ice fog can build up, getting thicker 
and thicker and seriously limiting visibility [Rozell, 1997]. Because of ice fog in the 
winter (and forest fire smoke in the summer) Fairbanks has some of the lowest air quality 
days of any city in the world. In 1997, it was estimated that Fairbanks cars, power plants, 
etc. produced more than 6,000 tons of water vapor every day. 

 
 
Ice Lenses. The term ice lens is a general one used to describe horizontally-oriented patches of 

underground ice. In fact, ice lenses may be formed in a number of ways and contain a 
number of different kinds of ice. The term is most useful in making the distinction 
between horizontal formations and vertical ice wedges. 



 
It is the formation of ice lenses through hydrostatic pressure which creates pingos, palsas 
and other minor soil uplifts. This type of ice is sometimes called pingo, intrusive, or 
injection ice. Ice lenses may also be formed of segregation ice. Segregation ice is created 
through the tendency of water to collect in areas of low pressure (or high suction). It will 
form in cooling soil under the right circumstances: A source of water must be available, 
that water must be able to move through the soil, the freezing zone must be slow enough 
that new water can continuously reach the freezing zone (this is a function of soil 
temperature), and the suction on the water must be enough to allow the pressure of the 
forming ice to be greater than the pressure from the weight of the soil above the formation 
zone [Davis 2001].  

 
 
Ice-wedge Polygons. Ice-wedge polygons are the most common and noticeable periglacial feature 

of the arctic tundra. They are formed when surface snow, covering regular cracks in the 
ground (see frost cracking) melts and trickles downward. The deeper ground warms more 
slowly, and so this melt water freezes, forming a wedge of ice in the soil. Later in the 
summer, the deeper permafrost begins to warm, not melting but expanding, and since the 
cracks are now filled with ice, it has no place to go but up. Thus the soil along either side 
of the ice wedge is raised slightly. Because ice is weaker than frozen soil, frost cracking 
tends to occur repeatedly along the same stress lines; the process is repeated year after 
year until large bodies of ice are formed in the upper layers of sediment. 

 
Young ice-wedge polygons have low centers bordered by ridges of raised soil and thus 
shallow pools of water often collect in them during the summer months. These are called 
low-center polygons. When the upper surfaces of the ice-wedges begin to melt, they can 
slump inward, allowing the melt water to drain away and forming a high-center polygon. 
 
There is a natural process of growth and subsidence of ice-wedge polygons as illustrated 
below. However, if the permafrost table is lowered (through surface disturbance or 
unusually warm summers), the wedges themselves begin to melt, the ground slumps and 
thermokarst ponds can form. 
 
Ice-wedge polygons can be anywhere from a few meters to as much as 100 meters (328 
feet) in diameter. The variance in elevation between the ridges and the centers is enough to 
cause noticeable differences in vegetation [Young 1989]. Also, the ridges provide dry 
spots for nesting birds and microtenes. 
 
 

 
 
 
 
 
 
 



 
Ice Wedges. These are wedge-shaped ice veins formed through freezing and thawing of water in 

cracked ground (see Frost Wedging). Ice wedges start out thin and grow thicker over time. 
They can be as much as several meters deep and are younger than the surrounding 
material and generally relatively pure [Ehlers 1996]. A good place to see ice wedges is 
along the cut-bank sides of rivers. Sometimes they can also be seen along the side of the 
road after the DOT has cleared out the ditches. In this case they usually last several days 
before either melting away or being covered by slumping earth and vegetation [NATC 
guide observations]. 

 
 
Insects. The arctic environment is extremely well suited for insects — at least those that have 

adapted to the long winters and cool, short summers. One reason for this is the abundance 
of seasonal standing water which many species need during the egg and/or larval part of 



their life cycles. Another is the amazing plethora of wildflowers and their high-energy 
nectar. Some of the more interesting or important insects are discussed under their own 
headings. 

 
 
Invasive plants. According to the Bureau of Land Management, 28 non-native invasive plants 

have been documented along the Dalton Highway. 
Eleven of these are considered highly invasive but are 
restricted in distribution and probably eradicable. 
Unfortunately, there are eight species which are highly 
invasive and already well established. The species of 
most concern is white sweet clover. This is a legume 
which fixes nitrogen; a nutrient in which arctic 
ecosystems are naturally poor. White sweet clover can 
radically change the quality of the soil in which it 
grows and adversely affect native species. 

 
The primary vector for invasive plant infestation is the 
highway itself. Seeds get transported for long 
distances by highways users and road maintenance 
vehicles. Newly burned areas are especially 
susceptible to invasive species, so those places where 
fires burned in close proximity to the road are of 
particular concern [BLM 2009]. 

 
 
Inversion. Under normal conditions, there is a gradient from warmer to cooler temperatures with 

an increase in elevation. (Cooler temperatures are what determines the tree-line and, in 
part, where alpine tundra starts). A temperature inversion occurs when the surface air 
cools at night but air at higher elevations remains warm. This can happen because the 
ground loses heat rapidly and air is a poor conductor of heat. Inversions are especially 
strong when nights are long and when lack of wind prevents circulation of air. The warm 
layer above acts like a lid, pressing down on the cold layer below [NWS 2014]. The 
boundary between warm and cold air is often very sharp, leading to a number of visible 
phenomena. Smoke rising from a chimney may go straight up and then flatten out along 
the inversion boundary. In the winter, one will sometimes see a horizontal demarcation 
along a hillside where hoar frost has formed in the warmer air but not at lower elevations. 
This can persist long after the inversion has disappeared. Ice fog is another phenomena 
exacerbated by inversions. 

 
 

White sweet clover 
(melilotus alba) 



 

Jaegers. Jaegers are predatory sea birds much like gulls in appearance and size. Most of their 
lives are spent in and around coastal areas, although Long-tailed Jaegers  

 

 
 
will nest far inland wherever they find open country. A good place to see them for those 
not getting north of the Brooks Range is the Finger Mountain, Kanuti Flats area. During 
the breeding season, Jaegers will hunt microtines and small birds. However most of the 
year their strategy consists mostly of harassing seagulls into dropping their food. At times 
they can be quite persistent in chasing even small birds such as sandpipers over long 
distances through the air. 
 

 
Adult Long-tail Jaegers are usually quite easy to recognize as they have long, scissor-like 
tail feathers. However, these feathers often get lost or broken during the course of the 
bird's feisty, aggressive lives and their lack does not necessarily lead to the correct 
identification of Pomerine or Parasitic Jaegers, neither of which usually strays too far from 
the coast [Armstrong 1990; Peterson 1990; NATC Guide observations]. 

 
 

 
 

Long-tailed jaeger 
(Stercorarius longicaudus) 



 

 
Kames. Kames are formed when melting water flows through irregular openings and crevasses in 

glacial ice. Often this water carries a large load of debris, which can get deposited in the 
irregularities, forming pockets of rock or soil. When the glacier recedes and the remaining 
ice melts away, these deposits are left behind as mounds. Kames can be divided into a 
number of different types including hillocks, flat hill or plateau, ridges and terraces. The 
"opposite" feature would be a kettle lake [UA Anthropology 1971]. There are numerous 
kames in the Arctic foothills north of the Brooks Range. 

 
 
Kanuti Hot Springs. This undeveloped hot springs is located about 12 miles downstream from 

the Kanuti River Bridge (D105). Kanuti Hot Springs is occasionally visited by skiers in 
winter. There is no trail so one should only attempt the trip with maps and a compass and 
the skill to use these tools. 

 
 
Kanuti National Wildlife Refuge. This refuge, larger than the state of Delaware (it is around 1.6 

million acres), was established in 1980 as part of the Alaska National Interest Lands 
Conservation Act. Its primary purpose is to protect summer breeding habitat for the 
thousands of waterfowl that use the rich and varied wetlands within its borders. The refuge 
boundary is seven miles west of the Dalton Highway at its closest point at the Arctic 
Circle. 

 
Most of the central part of the refuge is a huge flat bowl formed 50,000 years ago during a 
period of glaciation. Ice, damming off an area 200 square miles in size, created an 
enormous lake. As water flowed into the lake, it brought the normal complement of 
sediment, and this sediment slowly built up, forming a flat bottom. When the dam finally 
melted or was breached, the water drained away, leaving behind marshy ground ideal for 
waterfowl. Today, the refuge is utilized by nearly 160 species of birds. (As an indication 
of the importance of Alaska's wetlands, ducks banded in the Interior have been found in 
45 of the other states, seven Canadian provinces and numerous other countries [Schulz 
2002].) 
 
Moose are plentiful in the Kanuti, as well as muskrat and beaver. In addition, caribou from 
several herds (mostly the Ray Mountain and Hodzana Hills caribou but occasionally small 
numbers of the Western Arctic herd as well) use the area to some degree or another during 
the winter. 
 
There are no roads in the Kanuti, and no developments. Native peoples from Allakaket 
and Evansville are the primary users for they are allowed to continue their tradition of 
hunting and fishing in the area. The years 2000 and 2001 saw about 1,200 total use days of 
the refuge and 1,170 of these were for subsistence by Native peoples (quantitative visitor 
statistics are not kept for the refuge). Several air taxi operators are licensed to fly visitor 
into the refuge, and it is possible to get into the refuge by canoe or kayak via the Kanuti, 
Jim and Koyukuk Rivers — but very few if any people do this without making use of air 



services to get them back out because it is such a long way to the nearest village on the 
river system, Allakaket. Airplane access to federally held lands in the refuge is restricted. 
 
Some 300,000 acres of the refuge are privately owned either by Doyon Regional 
Corporation, the village corporations of Evansville and Allakaket, or by individuals. 
Visitors must be aware of these holdings and treat them as they would any other private 
land. 
 
One other interesting fact about the Kanuti is that it has the shortest burn cycle of any 
place in Alaska. Forested portions of the Kanuti burn once every 30 years on average and 
1/3 of the refuge has been burned since 1990 [Schulz 2002, USFWS Kanuti website 
2014]. 

 
 
Kanuti River. [D105] The Kanuti River flows westward through the Kanuti National Wildlife 

Refuge into the Koyukuk downstream from Allakaket. For much of its length, the Kanuti 
is slow and meandering as it passes through a huge prehistoric lakebed. However, 16 
miles downstream from the Dalton Highway Bridge is a short stretch called the Rock 
Garden which, though not officially rated requires a high degree of skill. Experienced 
boaters have reported "quite an adrenaline rush"36 going through the Rock Garden during 
high spring water, and it is impassable during low water. The lower section of the river, 
just before it leaves the refuge, is called Kanuti Canyon and has rocky cliff up to 122 
meters (400 feet) high which provide nesting habitat for peregrine falcons [Schulz 2002, 
USFWS 1987]. Kk’oonootne is a Koyukon Athabascan word which means “well-traveled 
river by both man and animals” or possibly “fish roe river”. It has also been called Old 
Man River or Old Man’s River (hence Old Man Camp) [Orth 1967; USFWS – 2008; 
Allan 2017]. 

 
 
Kettle Lakes. During periods of advancing glaciation, blocks of ice are sometimes covered by 

deposits of gravel and other debris. As the glacier melts back during warmer periods, the 
debris subsides and a water-filled indentation is formed in the terrain. This is known as a 
kettle lake. Depending on the amount of ice originally buried, kettle lakes can be quite 
deep [Embelton 1968]. 

 
 
Koyukuk River. [D156.3-D204.3] The Koyukuk is the third longest river in Alaska and is by 

volume the eighth largest [AG 10.4]. It flows from north to south out of the middle Brooks 
Range (tributaries include the Alatna, John, Wild, North, Middle and South Forks) into the 
Yukon at Koyukuk — a distance of around 554 miles [AA 1999]. There are a number of 
Koyukon Athabaskan villages along the Koyukuk including Huslia, Hughes, and 
Allakaket, which is at the headwaters of navigation for a boat with a 3-foot draw during 
normal high water. Farther upstream are Bettles, Coldfoot and Wiseman — all 
communities with roots in early gold mining. 

 
                                            
36 Robert Schulz. March 21, 2002. 



The North Fork has its headwaters high in the Endicott Mountains and drops over 3,000 
feet before joining with the Middle Fork south of the mountains. The Middle Fork, formed 
by the confluence of the Dietrich and Bettles Rivers, begins just north of Sukakpak at 
around Dalton Highway mile 205. The South Fork flows through more subdued terrain 
and is slow and winding. 
 
The North and South forks join in the Kanuti National Wildlife Refuge and flow 
southwest through the Koyukuk National Wildlife Refuge and finally into the Yukon 
River [AG 10.4]. 
 
This whole river system was one of the last to be explored in Alaska. The first non-Native 
to reach the Koyukuk country seems to have been Henry T. Allen, a lieutenant in the 
United States Army, who walked overland to the Kanuti in 1885 and traveled down that 
river to its confluence with the Koyukuk. His maps and journal indicate that he then 
proceeded up the Koyukuk to about five miles upstream on the John River above Bettles. 
 
After Allen, a trickle of prospectors started working their way into the drainages of the 
Koyukuk. One of the early gold seekers was a man named John Bremner, for whom the 
John River is named. John Bremner was murdered in around 1888, and a group of 
Bremner’s friends, including Gordon C. Bettles, organized a posse to bring his killer to 
justice. Apparently, they found some of Bremner’s tools in an Indian camp, elicited a 
confession from a young man and hanged him. 
 
In 1893 Jonnie Folger discovered gold at Tramway Bar on the Middle Fork, but this never 
proved large enough to attract any but the ‘local’ prospectors, those few die-hard gold 
seekers who roamed the country even before it had proven its worth. By 1898 rumors of 
gold in the Koyukuk had filtered through to the Klondike and a rush to the Brooks Range 
ensued, most of the miners coming upriver by boat. Winter struck suddenly that year. 
Sixty-eight steamers carrying around 900 people [Brown 1988] were caught before they 
reached the diggings and they were forced to stop wherever they happened to be and hole 
up for the cold months. Encampments sprang up at random places along the Koyukuk, and 
most had glamorous names such as Arctic City, Seaforth and Soo City. A few even had 
big plans. Peavy, just upstream from the confluence of the North and South forks had a 
schoolhouse and blueprints for streets and avenues. Arctic City had electric lights and a 
dance hall. Bergman, downstream from present day Allakaket, had a reputation for whisky 
consumption, fighting and general hellery. When spring arrived, 90% of the prospectors 
called it quits and started back down toward the Yukon. 
 
In 1899 a geologist named F.C. Schrader, working for the United States Geological 
Survey explored the North Fork of the Chandalar River, then portaged across to Robert 
Creek and descended this stream to the Dietrich and on down the Middle Fork of the 
Koyukuk, mapping the river in its entirety for the first time. 
 
Some of the headwaters of the Koyukuk contain deposits of heavy metals. The South Fork 
contains sporadic amounts of low grade zinc, tungsten and lead and just north of the 
Bettles River is a deposit of copper and zinc ore [Kurtak 2002]. It has been speculated that 



this may be partly responsible for the paucity of fish in upper Koyukuk waters, though it is 
likely that the shallow waters and lack of deep holes that do not freeze in winter plays a 
more significant role [Reakoff 1999]. 

 
 
 
Kuparuk River (D290). The Kuparuk River flows directly into the Arctic Ocean 320 kilometers 

(200) miles from its headwaters in the north central Brooks Range not far from where it 
crosses the Dalton Highway. A major discovery of oil was made near the mouth of the 
Kuparuk in 1969, the second largest on the North Slope. 

 
In 1983 scientists began a long-term experiment in stream enhancement by the constant 
drip addition of phosphorus. At first, this fertilization increased populations of algae and 
insects and stimulated the growth of fish. Then, eight years after the start, a sudden bloom 
of moss covered much of the experiment area. This moss created a physical matrix that 
hosts an insect community which is very different from the control area (more mayflies 
and fewer blackflies, for example) and which does not support increased fish growth 
[Arctic LTER 2013].  

 
 



 

 
Lichen. There are approximately 18,000 species of lichen world-wide. They are colonizers and 

are often found in harsh environments where other plants cannot survive. Some species, 
called endolithic lichens, actually grow within the crystal structure of rocks themselves. 

 
Lichens are symbiotic organisms composed of a fungal and an algal component arranged 
in three distinct layers. The basic structure is formed by the fungus. This is overlain by a 
layer of algae and finally covered by a skin of fused, or gelatinized, fungal cells. The 
fungus provides the algae with a relatively consistent and protected environment (many of 
the algal species cannot tolerate full sunlight) as well as nutrients. The algae provide the 
fungus with carbohydrates through photosynthesis. 
 
Lichens are slow growing. Studies of arctic species have shown growth rates of only 
0.17mm to 27mm per year. As one might expect, they are also relatively long-lived. 
Cladina rangiferina, reindeer moss, can live from 10 to at least 55 years. Some colonies of 
lichen in Sweden (not Cladina) have been estimated to be as much as 9,000 years old 
[Hale 1983] with individuals living as long as 1,000 years [Nash 1966]. 
 
Lichen and Pollution. Lacking roots, lichen absorb water and minerals from the air. 
Whatever particles land on their surfaces get taken in and used by the plants to maintain 
themselves and grow. This is significant because it makes them the perfect collecting 
agents for radioactive fallout and other pollutants. Studies have shown that lichen retain 
virtually 100% of the radioisotopes that land on them, a problem which is exacerbated by 
their slow growth and long lifespan. Lichen are a favorite winter food for caribou, which 
are in turn one of the main subsistence foods for many Alaska Natives. Thus, these 
seemingly innocuous little organisms act as a conduit for bringing such dangerous 
substances as strontium 90 into the bodies of many Alaska subsistence peoples [O’Neil 
1994]. 
 
Though very prone to absorbing air-borne minerals, lichen themselves appear to be highly 
tolerant of many toxic substances. In Washington, D.C. for example, lichen located along 
heavily traveled highways were measured in the late 1970s for lead concentration and 
were found to contain up to 2,000 parts per million. Normal values for the same species 
are about 250 parts per million. In fact, they have been used by numerous researchers to 
measure the levels of heavy metal pollutants. 
 
On the other hand, lichen are highly sensitive to sulfur dioxide and other smog pollutants 
and provide early indicators of acid rain problems. 
 
Uses. A few species of lichen are edible, most notably the rock tripes, but because of their 
slow growth rate will probably never be of any commercial value. Caribou winter diets 
may be as much as 60% lichen and in Libya sheep graze extensively on mats of lichen in 
desert areas. 
 



As one might expect, the 18,000 or so species of lichen produce numerous chemical 
compounds. Some of these have been found to inhibit gram-positive bacteria; others show 
minor effects against lung cancer; still others have been used for the suppression of HIV. 
Usnic acid, a lichen compound, "is reported to be more effective than penicillin salves in 
the treatment of external wounds and burns and is also used to combat tuberculosis."37  
 
Before the development of synthetic dyes, lichens played an important role in dye stuffs. 
Even today, Harris Tweed is still dyed with native lichen colors38 and amateur weavers 
create a panoply of dyes from lichen. In addition lichen extracts are used to make perfume: 
harvests of 'oak moss' and 'tree moss' in former Yugoslavia, France and Morocco range 
between 8,000 to 10,000 tons per year [Nash 1966]. 

 
 
 
Loess. This is a broad term used for wind-blown silt. Most but not all loess originates from the 

grinding action of glaciers which creates a flour-like dust. Because of its small size, loess 
can be carried long distances. However, once deposited it is usually not susceptible to 
further wind action. This is because of the cohesiveness of the tiny particles [Finkl 1984]. 
The layer of loess overlying the gravel or bedrock near Fairbanks can be as much as 90 
meters (300 feet) deep. 

 
 
Loons and Grebes. I have chosen to lump the loons and grebes together because they have very 

similar habits. Both are swimming birds more at home on the water than either on land or 
in the air. They both dive for aquatic crustaceans and/or fish and both fly heavily and close 
to the ground, with their necks lower than their bodies as if they are afraid of hitting their 
heads on a cloud. 

 
Loons are second only to penguins in the bird world when it comes to swimming and 
diving. Unlike most birds, loons have solid bones which help them stay under water with 
little effort [Paul 1989]. Most dives last less than a minute and don't go down more than 9 
meters (30 feet). However, in times of need, common loons and yellow-billed loons may 
dive 76 meters (250 feet) and more and remain under water for several minutes. When 
swimming on the surface, loons are capable of adjusting their buoyancy to ride either high 
or low in the water. They do this by fluffing or flattening their feathers and through special 
air sacks which they can fill or empty as it suits their needs [UA Encyclopedia 2002]. 
One article in Sports Afield claims that loons can actually swim with only their heads 
above the surface but I have not found any other source to corroborate this.39 
 
Generally speaking, loons are very devoted parents. Both sexes hunt and care for the 
young, and both sexes will carry small chicks upon their backs as they paddle across the 
water. There are five species of loons worldwide and all of them can be found seasonally 
along the Dalton Highway. 

                                            
37 Thomas H. Nash, Lichen Biology. p.178. 
38 ibid. p.180. 
39 Frank S Golad, "Loon Antics," Sports Afield. March 1995, Vol.213 Issue 3, pg.64. 



 
Red-throated Loons are the smallest of the 
species and tend to frequent smaller ponds; in 
fact, they avoid competition with their cousins 
by utilizing ponds small enough that the larger 
birds cannot take off from them. In addition to 
the red throat (which is often tough to see) they 
have a distinctly up-turned bill. 
 
 
 
 

 
 
The Pacific Loon is similar to the common loon, only a bit 
smaller. It breeds throughout most of Alaska, including along 
the Arctic Coastal Plains. Some authors consider Arctic and 
Pacific loons to be the same species. 
 
 
 
 
 
 

 
Common Loons are probably the most familiar to 
most visitors. Their call is the most eerie of all the 
loons and probably gave rise to the name "loon" 
being given to these birds. Common loons may push 
their habitat beyond the limits of the tree-line at 
times but not very far. One is most likely to see them 
on larger lakes within the boreal forest. Yellow-
billed Loons (Gavia adamsii) are called Tulik 
(Toolik) by the Inuit, a word that translates roughly 
to "king loon". It is the largest of the genus and 
breeds along the northern coast of Alaska and 
Canada, often within a quick flight of the ocean 
where it feeds on small fish and crustaceans 
[Armstrong 1990, Peterson 1990].  

 
 
 

Red-throated Loon 
(Gavia stellate) 

Common Loon 
(Gavia immer) 

Pacific Loon 
(Gavia pacifica) 



Grebes are somewhat smaller 
than loons. They almost never 
fly except during migration, and 
have practically no tail at all. 
Both the Red-necked Grebe 
and the Horned Grebe may be 
found on the freshwater lakes 
and sloughs of the boreal forest 
during the summer breeding 
season. Horned Grebes are 
easily identified by the thatch of 
pale feathers behind the eyes, 
which look like huge ears or diving goggles [AG 95.2].  
 
 
 
 

 
 
Lynx. (Lynx canadensis) The only cats native to Alaska, lynx are the 

ghosts of the boreal forest. Being nocturnal, they are seldom 
seen, and when they are, it is usually little more than a flash of 
gray disappearing into the trees like smoke. They are heavily 
dependent on their main food source, the snowshoe hare, and 
have a (roughly) ten-year cycle that follows the cycles of the 
hare. They can be found in forested areas to the northern edge 
of the trees. In poor years, when food is scarce, they will 
sometimes venture out onto the tundra to hunt lemmings, 
ptarmigan and hare. In 1965, a lynx was spotted feeding on a 
caribou on the ice east of Point Barrow [Berrie 1984].  

 
Lynx grow to 40 inches in length and can weigh up to 45 
pounds, though generally they are somewhat lighter. Breeding 
takes place during March or April, and litters are born 60 days 
later. They can have anywhere from one to 10 kittens but the 
usual number is four. Male lynx usually hunt alone but 
females will hunt in small groups comprising of one adult and 
several kittens from the previous summer. 
 
Two features of the lynx physiology stand out: the tufts of hair on its ears and the huge 
paws that allow it to move with ease on top of the snow. To trappers in Interior Alaska, 
the lynx is notorious for its fleas. When they catch one, they generally put it in a tightly 
meshed bag liberally doused with flea powder [AG 8.2; Arnett 1985].  

 
 

Red-necked Grebe 
(Podiceps grisegena) 

Horned Grebe 
(Podiceps auritus) 





 

Maar. A maar is a broad volcanic crater formed when groundwater comes in contact with hot 
magma. When this occurs in areas of permafrost, the resulting crater is often quite large 
because the frozen ground releases its water slowly, drawing the event out over time. 
Maars usually fill with water, forming maar lakes. The largest maar lakes in the world are 
found on the Seward Peninsula within the Bering Land Bridge National Park; between 
4,000 – 8,000 square meters. The youngest maar in BLBNP is called Devil Mountain 
Maar and was formed about 17,500 years ago [NPS 2013]. 

 
 
Microtines. “Microtine” is a term of convenience used to refer to a variety of small, mouse-like 

mammals found throughout the state. It comes from the genus name for meadow voles, 
Microtus. Though these species are referred to as "mice" by the general populace, it is 
important for guides to know that they are NOT mice but rather voles, lemmings and 
shrews. There are some true mice in Alaska but they do not range north of the Alaska 
Range. 

 
Microtines are important food sources for hawks, owls, weasels, coyotes and even wolves. 
They are active year-round, in winter making tunnels under the snow and accessing 
storage caches of seeds tucked away the previous fall. They are relatively safe from most 
predators except where packed snow forces them to come to the surface to cross a trail or 
some other obstacle. Even in winter owls can be a threat. Owls hunt by sound and can hear 
microtines moving through their tunnels, and they attack them right through the snow. 
Snow is highly insulative and is the greatest factor enabling microtines to survive the cold 
of winter. Several species huddle to minimize exposure and share warmth (Taiga vole 
(Microtus xanthognathus) groups of 5 to 10 individuals can maintain a nest temperature 7° 
to 10°C warmer than ground temperature and 25°C warmer than air temperature) and 
many add deposits of brown fat (which burns more efficiently than white fat) for the 
winter [Marchand 2013]. 
 
Lemmings. Though generally smaller than the 
voles, lemmings can best be distinguished from 
them by the fact that their ears and tails are 
normally so hidden in fur as to be nearly 
invisible. As one might expect of so small a 
creature, and of one with their incredible 
breeding capacity, they are very important prey 
for just about any hunting species — wolves, 
foxes, owls, hawks, jaegers, gulls, grizzly bears 
etc. Three species of lemmings live on the North 
Slope. Brown lemmings (Lemmus sibiricus) are 
best known for the mass emigrations which 
occur periodically when populations get so high that their food sources become 
inadequate. Though most lemmings that do this fall prey to predators, exposure or 
starvation, the migration does not really resemble the suicide runs of yore, which stem 
from the habits of closely related European species. Northern bog lemmings 

Collared lemming 
(Dicrostonyx groenlandicus) 



(Synaptomys borealis) are the smallest of Alaska's lemmings at about 5 inches. As their 
name implies, they prefer spongy, damp woodland areas. Collared lemmings can grow up 
to 7 inches in length. Their fur, grayish in summer, turns white in winter, the only 
microtine species to do this. Their third and fourth claws also grow much larger during the 
winter, perhaps to help them dig through the snow, and are shed every spring [AG 8.2].  

 
 
 
Meadow voles. There are many species of meadow voles under the genus Microtus — 
from seven to 17 depending on who's counting. They range from 3 1/2 to nine inches in 
length. In general, Microtus species are highly prolific: Females mate at less than one 
month of age and, in warm climates, may produce ten litters in a year. 
 
 
 Red-backed voles. This is the most 

commonly known microtine in Alaska. It 
can be found throughout the state with the 
exception of a few islands. However, it 
prefers cool, damp, forested environments 
and is uncommon north of the tree line. 
Red-backed voles are usually solitary and 
feed on greens, berries and seeds with the 
occasional bit of carrion thrown in. They 
can be distinguished (by a practiced eye) 
from other voles by a reddish band running 
down their backs. 

 
 
Shrews. Seven species of shrews (Sorex and 
Microsorex) live in Alaska. They are very small, 
some only 2 inches long – if one includes their tails. 
Most shrews are insectivores and/or scavengers; all 
must be constantly on the alert for the host of larger 
animals which feed on THEM: wolves, coyotes, 
weasels, foxes, lynx, hawks, owls, shrikes, 
mergansers, gulls and, in the case of water shrews, 
grayling [AG 8.2].  

 
 
 
Migration. The arctic in summer provides many superb habitats for birds to breed and molt. 

However, because it is so inhospitable the rest of the year, most are forced to migrate to 
more temperate climates in the fall. Of the approximately 160 species that can be seen 
along the Dalton Highway during the summer, only 24 regularly remain year round. 

 

Red-backed vole 
(Clethrionomys rutilus) 

Tundra shrew 
(Sorex tundrensis) 



During migration, some birds fly in relatively short hops, spending only a few hours each 
day in flight. Others make longer jumps that may last an entire night or, when crossing 
unsuitable habitat (such as oceans for songbirds) even longer. A few, such as swallows 
which normally catch insects on the wing, do not stop at all until reaching their 
destination. 
 
There are two major routes between Alaska and the most commonly used wintering 
grounds. The Pacific flyway brings migrators either down along the west coast or through 
Interior Alaska and then down the coast to the contiguous United States, Central and 
South America. The Central flyway brings them down the eastern side of the Rocky 
Mountains. This means there are a number of species which are common along the north 
coast in summer which are almost never seen in the Interior. Some birds, such as eiders 
and jaegers, spend very little time on land at all. These return to the sea as soon as they are 
done breeding and migrate over water. 
 
There are a few birds which migrate erratically depending not so much on the seasons but 
on the availability of food due to other factors. The white-winged crossbill is one example. 
It remains within the coniferous boreal forest, but huge flocks of them drift from place to 
place in search of the best crops of spruce cones. They are circumpolar and it is possible 
individuals may move between Canada, Scandinavia, Alaska and the Russian north during 
their lifetimes. Another bird that may have a similar pattern is the snowy owl, which 
would be following highs in tundra microtine populations [Ehrlich 1988; Line 1997; 
Peterson 1990]. 
 
Some mammals migrate as well. Caribou tend to winter in the high country and calve in 
specific locations where food is readily available and insect numbers are mitigated by 
wind. For some herds, this means an annual migration of several hundred miles; for others 
much less. One mammal famous for its eternal wandering is the polar bear. Individual 
polar bears may travel many thousands of miles in the course of a year. They do not 
generally travel in groups, but there are certain favorite denning areas (such as Wrangel 
Island and Hudson's Bay) which see a seasonal influx of polar bear females [Ovsyanikov 
1996]. 

 
 
Minto Flats. This is a large area of wetlands west of Fairbanks between the villages of Minto and 

Nenana. It is fed by waters from the Tatalina, Chatanika and Tolovana rivers and provides 
habitat for numerous waterfowl, moose, fur-bearers and fish. In 1988, 500,000 acres of the 
flats were set aside by the state legislature as the Minto Flats State Game Refuge. The 
purpose of the refuge is to "ensure the protection and enhancement of habitat, the 
conservation of fish and wildlife, and to guarantee the continuation of hunting, fishing, 
trapping and other compatible public uses."40 The Minto Flats is the traditional hunting 
area of a group of Tanana Athabaskan peoples living in the village of Minto. 

 

                                            
40 Alaska Department of Fish and Game. Minto Flats State Game Refuge. 
http://www.state.ak.us/adfg/wildlife/region3/refuge3/minto.htm 



The Minto Flats actually played a big part in the native claims issue in Alaska and the 
eventual drafting of the Alaska Native Claims Settlement Act. It was a selection of the 
Minto Flats by the State of Alaska (as per the Statehood Act) that triggered the original 
lawsuit in the federal courts against the state and eventually halted the selection process 
until passage of ANCSA. 

 
 
Moose. (Alces alces) Of Alaska's big game species, moose are undoubtedly the most often seen 

by visitors. They range over nearly the entire state and have a great ability to adapt to the 
presence of humans. This delights most Alaskans and dismays a few, especially those 
determined to raise a vegetable garden. It can also be dangerous, both to the moose and to 
humans. Around 700 moose are killed in collisions with automobiles every year for they 
like salt found in roadside ditches and because roads provide snow-free corridors during 
the winter. Best estimates currently place the number of moose in Alaska at around 
150,000 animals, although numbers fluctuate dramatically. For example, prior to 1930 
there were no moose north of the Brooks Range [UAF News November 11, 2015] but by 
1991 biologists were estimating a population of around 1,600 for the North Slope. Current 
population estimates (2010) have North Slope numbers at around 950 [Harper 2010].  

 

 
 

 
The word moose comes from Algonquin "moz" or "mons" which means "twig eater". The 
Inupiaq word is tuttuvak [MacLean 1980]. 
 



There are six subspecies of moose, two of which live in Alaska. By far the most common 
is A. alces giga, the largest of them all. Bulls can weigh from 1,200 to 1,700 pounds, cows 
from 800 to 1,200 pounds, depending on the season. 
 
Life history: A. alces giga is the only subspecies which collects a harem. In the fall a 
mature bull may gather together as many as 15 females and breed them. Calves are born in 
the spring after a 230 day gestation period, usually singly or as twins, although occasional 
triplets are seen. Mortality during the first summer is high, somewhere between 40% and 
90% and the first winter often takes its toll as well. After that, individuals may live as long 
as 20 years for cows and 12 years for bulls. Early spring is the toughest time, especially 
for bulls who put so much of their energy into the fall rut that they are unable to put on as 
good a store of fat as the females do. 
 
Moose are ruminants with a four-chambered stomach. Their favorite foods are fireweed 
and Equisetum in the spring, aquatic plants in summer (these are high in sodium, a mineral 
practically absent in their winter browse) willow, aspen and birch in winter. A part of the 
desirability of aquatic plants may be that being in the water protects the animals from both 
heat and insects.  
 
Bull moose grow antlers starting in April or May in preparation for the rut, during which 
they serve as symbols of power to other males, and occasionally as weapons. A full rack 
of a mature bull can weigh up to 70 pounds. They are shed during the early months of 
winter, to be regrown the following spring [AG 23.4]. 
 
Adaptations. The large, bulbous nose warms the air before it goes into the animal's lungs, 
protecting them from frostbite [AG 23.4]. The long legs give moose the ability to walk 
through fairly deep snow with relative ease. In addition, their hooves splay out on the 
downstep and contract inward on the upstep. This, coupled with their odd gait (the legs 
seem to come up, then move forward in two almost separate motions) allows them to walk 
through snow with a hard crust without cutting their legs. The skin of a moose has an 
insulative factor of about R60 — good to about -50° Fahrenheit, after which they lay 
down in the snow with their legs tucked up underneath their bodies for warmth. This 
insulative ability can cause problems for the animals as well. If forced to run any distance, 
moose are incapable of releasing body heat at a high enough rate to compensate for that 
produced by their efforts and can die of heat stroke, even during the winter. 
 
Moose and the Pipeline. Although some reluctance to crossing the pipeline was observed 
during construction when cribbing created a more substantial barrier than does the 
completed line, the overall effect on moose seems to have been fairly insignificant 
[VanBallenberghe 1978]. In fact, a high number of cows have been observed during 
calving season in the area along the Dietrich River where the strip of land between the 
pipeline and the road is covered in high brush. It could be that the proximity of human 
activity affords some protection from wolf predation during the critical weeks after 
calving [Reakoff 1999]. 

 
 



Moraines. Moraines are depositional features formed through glacial activity. They usually 
consist of unsorted rock material, called till, carried downslope either subglacially or on 
the glacier's surface. Glaciologists differentiate them in a number of ways: according to 
their position relative to the glacier, according to their state of activity, or according to 
their method of formation. 

 
Lateral moraines occur along the sides of the glacier and are comprised of materials 
plucked or scraped from the valley walls. They usually become more distinctive when the 
glacier leaves the valley and can appear post-glacially as a ridge extending the normal 
sides of the valley. 
 
Median moraines are those most conspicuous on active valley glaciers. They can be seen 
"prolonging a spur between two confluent valley glaciers in a down-glacier direction"41 
and appear as lines of darker detritus on the surface of the ice. Median moraines leave 
relatively little trace when the glacier melts away. 
 
Recessional moraines are laid down as a glacier retreats. Since retreat is rarely uniform 
over time, a succession of relatively small terminal moraines can be deposited in the wake 
of the ice. 
 
Terminal moraines, also known as end moraines, occur at the front edge of an advancing 
glacier and are composed of materials pushed along by the moving ice. Terminal moraines 
can become quite high under the right circumstances. Geologists use these features to 
determine the extent of prehistoric glaciation. Sometimes, terminal moraines will dam up 
the flow of water melting off a glacier and form lakes, especially when the ice is retreating 
rapidly [Finkl 1984]. 

 
 
Mosquitoes. There are between 25 and 40 species of mosquitoes in Alaska, all of which use 

blood from birds or mammals in the production of their eggs. Male mosquitoes do not 
bite. Since mosquitoes breed in slow moving or standing water, they are often at their 
worst near low lying and boggy areas. They inject their victims with an anticoagulant to 
facilitate the transfer of blood, and this often causes their bites to itch. Mosquitoes locate 
their blood sources by sensing heat and carbon dioxide (from exhalation) – it is possible 
that the heat from a camp-fire does as much to protect a traveler as the smoke does, 
overloading the mosquitoes’ receptors and luring them into the flames [AA 1999]. 

 
 
Mount Chamberlin. At 2,749 meters (9,020 feet), Mt. Chamberlin is the tallest mountain in the 

Brooks Range [AG 20.3]. It is located in the Romanzof Mountains south of Kaktovik in 
the Arctic National Wildlife Refuge. 

 
Note: some sources claim neighboring Mount Isto is several feet higher than Chamberlin. 

 
                                            
41 Clifford Embleton. Glacial and Periglacial Geomorphology. p.345. 



Mount Doonerak. This spectacular, 2,319 meter (7,610 foot) giant is the tallest mountain in the 
Koyukuk drainage. Robert Marshall called it the Matterhorn of the Koyukuk and almost 
admitted that it was unclimbable (he tried several times unsuccessfully). Doonerak means 
devil or spirit in Kobuk Inupiaq. 

 
 
Muskeg. This is a word which refers to the peatlands of boreal North America [Young 1989]. 

Generally speaking, they are areas underlain by permafrost and covered in a thick mat of 
low-growing vegetation such as Sphagnum moss. The only tree species tolerant of the 
cold, acidic conditions of muskeg are black spruce and larch. 

 
 
Muskrat. Like their larger cousins the beaver, muskrats (Ondatra zibethicus) spend most of their 

time in the water. They are found anywhere in mainland Alaska south of the Brooks 
Range but are most common in areas such as the Minto and Yukon Flats where there is an 
abundance of still water. Though often looked down upon by white trappers, muskrats are 
an important source of furs and food for Interior Native peoples. They are most heavily 
hunted and trapped in the spring when their grass and reed houses are inundated by high 
water and when the males begin wandering in search of mates. Muskrats are mostly 
vegetarian, preferring sedges and aquatic plants, however they will also eat crustaceans 
and occasionally fish [AG 8.2]. 

 
 
Muskoxen. (Ovibos moschatus) 
 

History. Muskoxen are members of a very old species. Scientists believe they evolved in 
Central Asia two to seven million years ago. Originally, they were considerably larger; 
however, during the late Pleistocene as the glaciers receded and their range became more 
and more restricted to northern climates, their body type shrank. Throughout their history, 
muskoxen seem to have flirted with extinction time and again, only to surge back from a 
relatively few individuals — a pattern which has left them with a fairly restricted gene 
pool. The fossil record of relatively recent times shows that muskoxen ranged across 
northern Alaska up until the early 1880s. However, by the mid-1880s they had pretty 
much disappeared. Though occasional sightings by Native peoples are recorded, none of 
the area's early European explorers ever saw a muskox. In Canada they were hunted both 
for food and for their hides until 1917 when the Northwest Game Act disallowed the 
practice and started a modern muskoxen comeback. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In 1930, the United States Congress appropriated $40,000 to purchase 34 young 
muskoxen from eastern Greenland. These were transported by ship via Norway to New 
York where they spent a month in quarantine. From there they went by rail to Seattle, by 
ship to Seward and again by rail to Fairbanks. Remarkably, all 34 animals survived this 
four month odyssey. In 1935, 31 animals were moved to Nunivak Island, where by 1968 
the herd had increased to 750 individuals. At that point, biologists began transporting them 
to other parts of the state, including what is now the Arctic National Wildlife Refuge. 
 
There are around 3,000 muskoxen in the United States, 200 of which live in the northeast 
corner of Alaska. This is down from a high of about 800 in 1999 [Lenart 2011]. 
 
Natural History. Muskoxen live in fluctuating herds of around 40 individuals, although 
occasional groups of up to 200 have been observed. Males can weigh up to 800 pounds, 
females up to 600 pounds. 
 
The Inuit word for these prehistoric creatures is oomingmak (umingmak) which means 
"bearded one". Indeed, muskoxen appear to be all hair and horns. Long guard-hairs grow 
throughout the animal’s life and do not fall out; a shorter, warmer hair called qiviut is shed 
each year in the spring. Finer than cashmere, qiviut is a premier, non-itching natural wool 
much in demand by connoisseurs. In 2014, spun qiviut yarn was selling on-line for $80 to 
$100 per ounce. One adult muskox may shed as much as five to seven pounds of qiviut 
each year.  
 



Adaptations. Muskoxen are, except for their lips 
and the edges of their nostrils, entirely covered 
with hair. This is useful not only against the cold in 
winter, but also provides an effective barrier to 
insects during the summer. For this reason, 
muskoxen are able to remain still during the heat 
of warm summer days, unlike the caribou for 
which the only protection from the bugs is often 
constant motion. Muskoxen like to find a 
snowbank in a hollow or north-facing slope to 
sleep on to provide surcease from the heat. This 
sedentary lifestyle is a boon in a land where food 
resources are often scarce because less motion 
translates directly into lower energy needs. Like 
most northern animals, muskoxen are able to 
accumulate layers of fat during the summer to help 
get them through the winter. One of the most well-
known muskox adaptations is their habit of 
forming a defensive circle when threatened. The males and females form a ring with their 
heads facing outward, protecting the younger animals with their horns. Not only does this 
dissuade even larger wolf packs from attacking them, it also requires less energy than 
running [AG 23.4].  
 
The Palmer Muskox Farm is a commercial operation which raises muskoxen for their 
qiviut. The qiviut is sold to a Native Alaskan knitting cooperative which produces and 
sells some 3,000 to 4,000 items every year. In addition, there is a herd of muskoxen in 
Fairbanks at the Large Animal Research Station off Yankovich Road. These are raised 
primarily for research although the qiviut is also harvested to help support the farm. 
 

 
Mustelids. Also known as weasels, the mustelids are a family of fur-bearing mammals which 

includes marten, mink, weasels, wolverines and otters. Most are secretive and shy; you are 
not likely to see them, especially through the window of a moving vehicle, but many of 
the species are quite common. 

 
 

 



Least weasel. (Mustela nivalis / Mustela rixosa) This is the smallest of the mustelids in 
Alaska: least weasels usually weigh less than four ounces. They turn completely white in 
winter except for a few black or brown hairs on the tail. Found throughout most of the 
state except the islands, they can be especially common on the North Slope when 
microtine populations are high [AG 8.2]. 
   
 
  

Marten. (Martes americana) Known as the 
"weasel of the forest", marten depend on old-
growth spruce habitat and can be found throughout 
the coniferous forests of Alaska. Males grow to 
about 24 inches in length with a seven inch, bushy 
tail, which makes them easy to distinguish from the 
other weasels. Between 10,000 – 20,000 marten are 
trapped each winter. The majority of these come 
from the McGrath, middle Yukon and central 
Tanana regions [AG 8.2]. 

 
Mink. (Mustela vison) Although most common in the coastal areas of Southeast Alaska, 
mink can be found just about anywhere south of the tree line. They are extremely 
versatile, being excellent hunters both on land and in the water where they have been 
known to travel as far as 15 meters (50 feet) without coming to the surface. They eat fish, 
crustaceans, hares, microtines, birds (including ducks) and insects. Perhaps slightly larger 
than marten, they can best be distinguished by their darker color and less bushy tails [AG 
8.2]. 
 
Otter. There are two species of otter in Alaska, however only the river otter (Lutra 
canadensis) lives in the northern parts of the state. As the name implies, river otter prefer 
riparian habitats, though they will travel surprising distances away from water to get from 
one stream to another. They can and do eat just about anything but prefer fish, which they 
catch with astonishing proclivity. A full-grown river otter, or land otter as they are 
sometimes called, can weigh between 10 and 25 pounds, with the females considerably 
smaller than the males [AG 8.2]. 
 
 Short-tailed weasel. (Mustela erminea) 

Ermine, or short-tailed weasels, (also 
known as stoats in Britain) live throughout 
mainland Alaska. They are master hunters 
and unlike their larger relatives do not 
seem to eat carrion at all, preferring live-
caught lemmings, voles and shrews. Like 
the least weasel, ermine turn white during 
the winter months, however, the tip of 
their tail remains deep black at all seasons. 
They reach 14 to 16 inches in length and 



weigh about seven ounces at maturity. 
 
Short-tailed weasels love old log cabins and are generally looked upon with great favor by 
cabin owners because of their effect on the microtine populations [AG 8.2]. 
 
Wolverine. (Gulo gulo) For some reason, wolverines are one of those animals which have 
a rather nasty reputation in general lore. Perhaps this is due to their complete lack of 
culinary discrimination, or perhaps to their solitary nature which lends itself to such 
personifications as "misanthropic" and "crotchety". The fact of the matter is, wolverines 
fill a niche just like any other species; theirs just happens to be that of the large scavenger 
(which never seem to fare very well in myths and stories when filtered through the human 
psyche, perhaps because of the association with death and the odor of rotting meat). 
 
Adult wolverines weigh between 25 and 35 pounds, making them the largest of the non-
marine mustelids. Though nowhere abundant, they range throughout mainland Alaska, 
often following the caribou herds or other sources of carrion. They will hunt, but are not 
particularly good at it, being better suited for ranging over long distances and tearing apart 
frozen carcasses than sprinting and killing. In the wild, they may live as long as 13 years, 
which is quite long and testifies to their resourcefulness [AG 8.2].  

  
 
National Petroleum Reserve-Alaska. The NPR-A is a 22.8-million-acre reserve on the 

northwest coast of Alaska. It was originally set aside in 1923 as Naval Petroleum Reserve 
Number 4 and, until 1976, was managed by the United States Navy. However, at that 
time, jurisdiction was transferred to the Department of the Interior and the name was 
changed. In 1980, Congress authorized the Secretary of the Interior to lease oil and gas 
tracts in the Reserve, though the oil industry showed little interest in the area [AA 1999]. 
In 1997, under pressure from Alaska's Governor Tony Knowles, the Bureau of Land 
Management again announced plans to hold a lease sale, touching off a flurry of protest 
from the environmental lobby. 

 
Within the NPR-A are a number of quite distinct and remarkable biomes. Teshekpuk 
Lake is one of the larger lakes on the North Slope and is the calving grounds for the 
Teshekpuk Lake caribou, of which there are around 64,000 individuals. It is also used by 
numerous geese, including a large proportion of the world's Black Brant. Within the 
Teshekpuk Lake area is a region of active sand dunes bearing the rather unromantic name 
Pik Dunes. Several rare plant species are found in the dunes, and scientists feel the area 
may hold some clues to long-term climate changes over the past 12,000 years. The 
Colville River, forming the eastern boundary of the NPR-A, is a haven for nesting raptors, 
including Peregrine Falcons. In the far northwest corner is Kasegaluk Lagoon where 
extensive salt marshes provide habitat for thousands of waterfowl and shorebirds. Spotted 
seals and beluga whales also come to feed in the rich waters there. Yet another waterfowl 
haven is the area surrounding the village of Atqasuk called the Atqasuk Wetlands. 
Finally, the Utukok Uplands provide calving grounds for a large proportion of the 
Western Arctic caribou herd, the largest in Alaska. 

 



 
 

Current Status: In May, 1999, despite a pending lawsuit filed by a broad-spectrum 
environmental coalition, the BLM offered up several million acres for lease bids in the 
north-east corner of the reserve, 800,000 acres of which were subsequently leased by 
British Petroleum, ARCO and others. The first test wells were drilled in 1999. By late 
2012 the BLM had sold 186 oil and gas leases in both the northeast and northwest portions 
of the reserve. In 2013 Secretary of the Interior Ken Salazar announced the first ever area-
wide plan for the NPR-A. This plan included expanding the existing Special Areas and 
adding another at Peard Bay, bringing the total area off-limits to drilling up to 11 million 
acres. 11.8 million acres remain available to oil development. According to the Audubon 
Society's website “this plan provides a responsible balance that protects about half of the 
nearly 23-million acre Reserve while still allowing for the vast majority of the area's oil to 
be accessed and developed.”42 

                                            
42 Audubon Alaska; National Petroleum Reserve Alaska. 2013. National Audubon Society, Inc. website 
http://ak.audubon.org/vision-western-arctic-conservation. 



 
 
 
 
Noctilucent Clouds. Normal clouds generally extend no more than 15 kilometers (9.5 miles) into 

the atmosphere. Noctilucent clouds, by contrast are formed in thin sheets in excess of 80 
kilometers (50 miles) above the Earth’s surface. Since there is very little moisture at these 
elevations, noctilucent clouds are extremely tenuous and only visible under very specific 
conditions. They are believed to form only in summer and can be observed when the sky 
is dark enough for them to light up in contrast (as they are illuminated by the sun) against 
a dark sky. For this to occur, the sun must lie between 6° and 16° below the observer’s 
horizon. Noctilucent clouds appear as thin, white bands in the evening or early morning 
sky [Bone 2007]. 

 
 
North Slope. This somewhat nebulous term refers to the area of land from the northern foothills 

of the Brooks Range out to the Arctic Ocean. A related term, the Arctic Coastal Plain, 
more specifically means the broad, essentially flat area between the ocean and the 
foothills, exclusive of the hills themselves. Though there does not seem to be a concrete 
southern boundary to the North Slope, an argument could be made that along the Dalton 
Highway it begins at Slope Mountain. 

 
Geology. At one time, today's North Slope was a shallow sea between the developing 
Brooks Range and the continental interior of North America. Around 130 million years 
ago northern Alaska began to rotate and break away from the continental land mass. As 
this occurred, the Brooks Range, which continued to grow, shed eroded sediment into the 
basin, filling it. By 90 million years ago the North Slope was a swampy delta ideal for 
growing the organisms that eventually became its oil and coal deposits [AG 21.4]. 

 
 
 
No-See-Ums. No-see-ums are some of the smallest of Alaska's biting insects and can go through 

most conventional mosquito netting. Punkies, as they are sometimes called, belong to the 
family Ceratopogonidae (biting midges) of which there are over 460 species in North 
America. Some no-see-um larvae are terrestrial but most are aquatic, floating freely in still 
water along lakeshores or stream banks. In general, the adults do not move far from their 
breeding grounds, and as they are fairly slow-moving, they can often be avoided simply 
by walking out of their range. Blood is used in the incubation of eggs and it is only the 
females which bite. It can be seen as a small measure of cosmic justice that some no-see-
ums even bite and get blood out of mosquitoes [Arnett 1985, Wayburn 1994]. 

 
 
 
  

 



Owls. Owls are one of nature's most fascinating creations. Shrouded in legend and mystery for 
hundreds of years, scientist are now beginning to ferret out their secrets — and 
discovering them to be amazing creatures indeed. Here are some strange owl facts: 

 
Feathers. The forward edges of owl wing feathers are serrated; a feature which 
reduces the sound of air moving over their wings. This allows owls to move 
silently, of course, but it also enables them to hear their quarry much better than 
they would if the wind whistled through their wings [Guthrie 2000]. 
 
Ears. In many owl species, the two ears are not located symmetrically on the head. 
In addition, one may be slightly larger than the other. Apparently, these features 
enable owls to more exactly locate the source of sounds. In addition, feathers on 
the bird's face can be lined up (through facial muscles) to form a circle of tiny 
megaphones funneling sound into the ears [Guthrie 2000]. 
 
Sight. Most birds have excellent vision. But owls have evolved to hunt at night, 
and their eyesight is truly remarkable. Their eyes are huge in proportion to their 
heads, and their pupils can dilate to almost the entire diameter of the eyeball itself 
[Guthrie 2000]. 
 
Sound. Owl sounds are used for two main purposes: for communication between 
individuals, and as yet another weapon in their arsenal of hunting tricks. When an 
owl has locked in on a target, it will often give out a horrendous screech. This 
freezes the prey just long enough for the hunter to reach it and latch on with its 
talons. 

 
There are six species of owls living in the area along the Dalton Highway. 

 
Great Horned Owls (Bubo virginianus) can be found from the arctic treeline all 
the way south to the tip of Tierra 
del Fuego. Though seldom seen 
because of their nocturnal habits, 
camouflaged coloration and 
penchant for forested areas, Great 
Horned Owls are heard often 
enough to indicate that there are 
probably quite a few of them 
around. They are large (18 to 25 
inches — only slightly smaller 
than Snowy Owls) and can easily 
be identified by their prominent 
ear tufts which are most likely 
ornamental and used for courtship and species recognition. They remain in Alaska 
year round, feeding on hares, squirrels, porcupine, ducks and just about anything 
else they can get their talons into [Armstrong 1990; Guthrie 2000].  
 



 Northern Hawk Owls (Surnia ulula) have long tails, 
like a hawk, and hunt by day (most owls in Alaska do 
this out of necessity during the summer but Hawk Owls 
prefer daylight). They can be seen throughout the boreal 
forest, often perched atop a tall tree [Armstrong 1990; 
Peterson 1990]. 
 
 

 
 
Great Gray Owls (Strix nebulosa) are the largest of all Alaska's owls, though both 
the Great Horned and the Snowy are stronger, more powerful hunters. Great gray 
owls feed mostly on microtines and squirrels of the boreal forest. Compared with 
the other species, Great Grays are rare 
in Alaska [Armstrong 1990, Peterson 
1990]. Like many northern owls, Great 
Grays use their hearing to locate prey 
under the snow. Then they take aim 
and dive, talons first, as much as 18 
inches into the snow to snatch the 
unsuspecting rodent. They have been 
observed breaking through a crust 
strong enough to support a 175 pound 
man [Bull 1993]. 
 
 
 

Boreal Owls (Aegolius funereus) are quite small, less than a 
foot in length. They are unusually tame and can often be 
heard in suburban areas within the boreal forest. They feed on 
voles, small birds and even insects during the summer 
[Armstrong 1990; Peterson 1990]. 
 
 
 
 

 
 
Short Eared Owls (Asio flammeus) are the most common 
owls of the open tundra. They are also the only regularly 
migratory owl in Alaska, spending their winters on the 
prairies of the mid-west. They can easily be identified by their 
deep, irregular, moth-like wingbeats. This is the most 
common owl seen along the Dalton Highway [Armstrong 
1990; Peterson 1990]. 

 



The Snowy Owl (Nyctea scandiaca) is the most powerful owl in North America 
and the largest avian predator on the tundra. Adult Snowy Owls can weigh up to 
six pounds and have a wingspan of 1.5 meters (five feet). This, coupled with a 
fierce disposition and a complete lack of fear, makes them extremely formidable. 
Their primary prey are lemmings and voles but they do take an occasional eider, 
ptarmigan, Snow Bunting, Lapland Longspur, ground squirrel, or even char. Most 
of the year, Snowy Owls pay little attention to humans, but during the breeding 
season they become extremely protective of nesting sites and will attack anyone or 
anything that could remotely pose a threat. One male Snowy Owl was observed 
driving off two wolves who strayed too near its eggs. 
 
 Snowy Owls probably roam 

nomadically over large areas of the 
arctic from season to season, 
depending on where the high 
populations of microtines are found. 
During nesting, the female may be 
bound to her clutch for as long as two 
month at a time. During this long 
period, the male hunts day and night 
providing for himself, his mate and 
their young. Nesting success rates are 
virtually 100% in good microtine 

years and one clutch may have as many as sixteen hatchlings, so the male is 
certainly asked to pull his own weight. 
 
Many Snowy Owls migrate to the Great Plains of Canada and the northern United 
States every winter. However, some remain in the arctic throughout the year, 
sitting on humps of snow and waiting for the unlucky rodent to stick its head up 
from the protecting blanket of snow [Kessel 1989; Line 1997]. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Oxbow Lakes. As water flows down a stream or river it is constantly wearing away at the outer 
curves of the channel. At the same time, sediment gets deposited on the inner curves 
because the slower current there gives it a chance to settle. In many places in Alaska the 
topography is flat enough that the streams wind and twist rather magnificently, doubling 
back on themselves to the point where the erosional action of the stream can break through 
a narrow barrier between curves. When this happens, a part of the stream gets bypassed. 
Eventually it will become blocked off and a thin, sickle-shaped oxbow lake will be left 
behind. 

 

 
 
 



 
 
 
Paleontology. Fossils of Cretaceous dinosaurs have been found in a number of locations in 

Alaska; and prehistoric mammal remains are relatively common throughout the Interior. 
 

Dinosaurs. The northernmost terrestrial dinosaur bones in the world (so far) were 
discovered on Alaska's North Slope in 1961 by Shell Oil geologist Robert Liscomb. Their 
presence was rather unexpected because no one believed dinosaurs could have survived at 
such high latitudes. In addition, the bones were extremely well preserved, many of them 
having scarcely undergone any mineralization at all. This unusual circumstance opens up 
the possibility of actually studying dinosaur genetics and may have triggered the idea for 
the book Jurassic Park. 

 
The best known find is the Liscomb bone bed at Ocean Point on the Colville River west of 
the Dalton Highway. This and the rest of the Colville "may be one of the greatest 
Cretaceous vertebrate regions in the world."43 At least six different types of dinosaur have 
been identified from the Colville region. 

 
Albertosaurus. This late Cretaceous meat-
eater was about 9 meters (30 feet) long and 3 
meters (10 feet tall). It walked on two legs and 
must have been very similar to Tyrannosaurus 
Rex. The finds at Ocean Point probably 
represent a number of closely related species. 
 
 
 
 

Edmontosaurus. Also known as the 
duckbill dinosaur, this plant-eating 
hadrosaur also lived during the late 
Cretaceous about 68 to 72 million years 
ago. It weighed 3 tons and grew to a 
length of 12 meters (40 feet) or more. 
 
 
 
 
 
 
 
 

                                            
43 Roland Gangloff. In Alaska Geographic. Vol.21 No.4. p.29. 



 Pachyrhinosaurus. This four-legged ceratopsian plant-
eater may have had a light-weight horn or horns which 
were not preserved. It was 5.5 meters (18 feet) long and 
lived during the late Cretaceous some 64.5 million years 
ago. 
 
 
 

 
 
 
Saurornitholestes. At around 100 
pounds saurornitholestes was the 
smallest of the dinosaurs so far 
discovered on the North Slope. Its 
name means "bird robber". Many 
renditions of saurornitholestes have it 
more or less feathered, probably an 
effect of its name, not its biology.  
 
 
 
 
 
 
 
 
 
 Thescelosaurus. Perhaps a few million 

years prior to the other Liscomb 
dinosaurs, this smallish (200 pounds or 
so) plant eater was probably very agile. 
Its name means "pretty lizard". 

 
 
 
 
 
 
 
Troodon. This was a small meat-eater 
with a relatively large brain cavity. It was 
probably a fast-moving hunter and 
scavenger. Its bones were filled with air 
pockets similar to the air pockets of 
present day avian bones.  

 
 
 
 



 
 

 
 
Fossil bones from a seventh Alaskan dinosaur, Edmontonia, were discovered in the 
Talkeetna Mountains between the Glenn and Parks Highways. 

 
Fossils of swimming dinosaurs such as plesiosaurs, ichthyosaurs and mixosaurs (a 
dolphin-like creature that lived in the Triassic period) have also been discovered along the 
coast of Alaska. The earliest find occurred in 1922 at the mouth of the Kejulik River on 
the Alaska Peninsula [AG 21.4]. 
 

     
 

 
 
Cretaceous Plants. There is considerable evidence that the climate of the North Slope 
during the late Cretaceous might have been quite similar to western Oregon today. More 
than 100 kinds of plants thrived in the lush river deltas, including cone-bearing conifers up 
to 27 inches in diameter, trees similar to China's dawn redwoods, ginkgoes, broad leafed 
sycamore-like plants and Equisetum [AG 21.4]. 
 
Prehistoric Mammals. Along the cut banks of many Interior rivers where erosion 
exposes loess deposits buried for thousands of years, numerous remains of Alaska's 
prehistoric mammals have been found. Ninety percent of these fossils stem from the 
Wisconsin glaciation of the Pleistocene which took place from 100,000 to 10,000 years 
ago. Because much of Interior Alaska was ice-free during this time, it acted as a biological 
refuge of sorts; indeed some 50 or more mammalian species are thought to have lived in 
the area. Some were the ancestors of today's creatures: caribou, muskox, Dall sheep, etc. 
Others perished along the way. These include the woolly mammoth, mastodon, giant 
ground sloth, steppe bison, sabertooth cats, short-faced bears, steppe lions, wild asses, 
horses and others. 

 

Left: plesiosaur 
 
Right: mixosaur 
 
Bottom: ichthyosaur 



Woolly Mammoth. These are 
probably the most well-known of 
Alaska's extinct mammals because 
a number of mummified examples 
have been found. Mammoths were 
slightly shorter than modern-day 
elephants but their tusks were truly 
massive, reaching up to 3.5 meters 
(12 feet) in length. Scientist 
estimate that they made up about 
30% of the large mammal biomass 
of Beringia. 
 
Steppe Bison. Ancestors of the Steppe Bison entered North America about 
300,000 years ago and populated most of the continent. Unlike their modern 
relatives, these creatures apparently did not form massive herds, but tended to 
gather in small groups scattered across the landscape. Still, they were the most 
numerous species on the mammoth steppe (see below). 
 
Muskoxen. At one time at least four species of muskoxen roamed Interior Alaska. 
All but two of them were displaced when the bison entered the area about 400,000 
years ago. Modern muskoxen are true relics of the Pleistocene, having changed 
very little since that time. 
 
Camels. Up until 12,000 years ago camels roamed the hills around Fairbanks and 
on up through the Brooks Range and the North Slope. They were probably driven 
out of Alaska by encroaching forests for which their splayed, soft hooves were 
poorly suited. 
 
Beaver. There were giant beavers living in eastern Beringia which grew to an 
incredible 400 pounds. They seem to have been present during the warmer 
interstadial periods when there was more swampland available. The giant beaver 
died out about 11,000 years ago. 
 
Giant Short-faced Bear. Undoubtedly the most fearsome of Alaska's Pleistocene 
carnivores, this bear-like creature probably did more scavenging and stealing from 
other carnivores than actual hunting. Still, it was twice the size of a modern grizzly 
and quite capable of killing practically anything it stumbled across. 
 
 

Saber-toothed Cats. This predator was well-
suited to an environment where prey species 
were dependably present year-round. It would 
probably starve to death in today's Alaska, being 
made for lying in ambush rather than long 
pursuits, or even sprinting [AG 21.4]. 



 
 
 
 

 
 
Mammoth Steppe. The plethora of mammalian species and numbers of individual 
animals present in Pleistocene Alaska demanded a very different environment than we 
have today. Indeed, it seems fairly certain that rather than tundra, which is composed 
mainly of slow-growing species such as sedges and mosses, Interior Alaska was 
dominated by grasslands. Grasses grow more quickly and have large root systems which 
allow them to lose their above-ground growth and still survive — ideal for grazing. The 
Mammoth Steppe, as the Beringian environment has been named, was nearer in aspect to 
the American Midwest at the time of settlement than to modern tundra. The main 
difference was that it was probably more diversified, with more species filling a larger 
number of different niches [AG 21.4]. 

 
See: Blue Babe 

 
 
 
Palsas. These ice-core mounds are similar to pingos, though usually smaller (one to eleven meters 

or three to 36 feet in height) and less regular. Unlike pingos, palsas are filled with frozen 
peat, not clear ice. They occur in wet, boggy areas and result from differential frost 
heaving, in association with variations in snow cover. Where winter wind exposes high 
areas, these get cooled more and faster than surrounding mossy regions. This difference in 
temperature leads to deeper freezing and the formation of segregation ice which heaves 
the surface upwards. 

 

 
 Palsas at Sukakpak [D204] 



 
 
Palsas do not last forever. Eventually, they dry out; the surface cracks and water and heat 
penetrate the mound, thawing the frozen peat, and causing slumping [Davis 2001; Young 
1989; Pielou 1994]. 
 
Palsas grow in the active layer; pingos grow from the permafrost layer. Open-system 
pingos require a source of hydrostatic pressure; palsas do not. 

 
 
Peatlands. Found throughout much of the world, peatlands are areas in which for one reason or 

another decomposition of plant materials is inhibited. In the Arctic, the main reason is 
underlying permafrost which keeps the active layer cold and prevents meltwater from 
soaking in. Since the decomposing materials are underwater (or frozen) for most, if not all, 
the time, oxygen is scarce or absent and the microorganisms that would normally break it 
down are also absent. Exceptionally wet areas are known as peat bogs [Young 1989]. 

 
Much of Interior Alaska, especially in low lying areas, is typified by peatlands. They can 
be easily identified by the preponderance of Sphagnum moss, either with or without black 
spruce. In Alaska, the term most often heard to refer to peatlands is "muskeg". 

 
 
 
Permafrost. Any ground which remains continuously below 0° C ( 32˚ F) through two or more 

summer seasons is called permafrost, regardless of its water content [Davis 2001]. 
Permafrost is further subdivided in a number of ways: 

 
Continuous permafrost, as its name implies, occurs where the extent of frozen ground is 
unbroken by nonpermafrosted areas, such as north of Atigun Pass. 
 
Discontinuous permafrost occurs when patches of permafrost are interspersed with 
patches of nonpermafrosted ground. In many cases of discontinuous permafrost, the actual 
freezing took place sometime in the geologic past — frozen areas are relics protected from 
thawing by an insulating layer of vegetation, depth or location [Young 1989]. However, 
under special conditions, permafrost is still being formed today. We usually think of 
human activities as causing permafrost to thaw, such as the cat train marks on the North 
Slope which destroyed swaths of vegetation and its insulative effect, but there are also 
situations where man has caused local freezing. In areas close to the line between freezing 
and thawing, the ground in the shadow on the north side of buildings can begin to freeze 
[Davis 2001]. 

 
Engineers also categorize permafrost ground on criteria having to do with the effects 
thawing has upon it. Thaw-stable permafrost tends to maintain its shape and structure 
even after thawing. It is generally dry soil or soil containing a high proportion of larger 
materials such as gravel and is usually located at higher elevations and on steeper (well-



drained) slopes. Thaw-unstable permafrost is ground which, due to its high water 
content, loses volume and is prone to slumping and sinking when thawed. 

 
 
 
Pike, Northern. (Esox lucius Linnaeus) Pike are predacious fish whose main diet in some places 

is whitefish and other pike. They prefer slow-moving streams or sloughs and can often be 
found where these 
waterways join faster-
moving rivers and streams. 
Pike in Alaska regularly 
grow to 20 pounds and 
individuals in the 30-pound 
range have been caught. The 
Minto Flats, Tolovana River, 
and lower Chatanika support 
abundant populations of 
trophy sized pike [Alt 1977].  

 
 
 
Pingos: Pingos, or hydrolaccoliths, are steep-sided mounds with cores of solid ice found in many 

permafrosted areas. They range in size from a few meters to as tall as 75 meters (245 feet) 
and as much as 500 meters (1,640 feet) in diameter. They are covered with sediment and 
vegetation, and when this insulative layer is disturbed, they tend to melt and collapse. 
Pingos come in two basic types, although the distinction is not as clear-cut as it was once 
thought to be. 

 
 
 

 
 

 



 
 
 
 
 
Closed-system pingos get started when a body of liquid water causes a substantial amount 
of talik, or highly saturated soil, underneath it to thaw. As the lake drains or the river 
changes course, as often happens in permafrosted areas, this soupy mixture is once again 
susceptible to the cold and begins to freeze inward from the sides, top and bottom. 
Freezing water in the talik expands, forcing liquid water to push upward (the direction of 
least resistance) forming a mound. It, too eventually freezes giving the pingo its core of 
pure ice. 
 



 
 
The largest known closed-system hydrolaccolith in the world is located 40 kilometers (25 
miles) southeast of Prudhoe Bay. It is 54 meters (178 feet) high and is called Kadleroshilik 
Pingo. It is not visible from the Dalton Highway. 
 
Open-system pingos depend on artesian water sources and are found in areas of 
discontinuous or shallow permafrost. Groundwater, under pressure but prevented from 
reaching the surface by a layer of permafrost, finds a discontinuity in the permafrost cap. 
It pushes toward the surface and freezes, expanding in volume and creating a mound of ice 
[Pielou 1994; Young 1989]. Open-system pingo do not get as large as closed-system 
pingos and are usually found in valley bottoms. 
 



 
 
 
Pipkrakes. These are vertical crystals of ice that grow just beneath the surface of the ground on 

cold nights (-2°C or colder). Over the course of several successive nights, pipkrakes can 
grow into layered crystal up to 40 cm (15 inches) tall. Pipkrakes grow from the bottom up, 
starting a few centimeters below the surface. They often lift the surface layers of soil and 
contribute to the formation of cryoturbation steps. Pipkrakes require a source of 
subsurface water for continued growth [Davis 2001]. 

 
 
 
Plant Succession. When an ecosystem is disturbed, a succession of biological events takes place 

which can result in replacement of the original ecosystem (as in after a forest fire in the 
boreal forest) or development of a new one (as in progressive erosion and deposition along 
streams and rivers). No matter what the disturbance, the order of colonization by various 
plant species is remarkably constant. 

 
The first plants to colonize a disturbed area are usually specialized for doing so. In Interior 
Alaska, the most important of these are fireweed, raspberries, mosses and horsetails. 
Fireweed has extremely light seeds ideal for being carried great distances by wind; 
raspberry seed are dispersed by birds; and mosses, liverworts and horsetails have spores 
which are also spread readily by wind. Often the first four or five years after a burn will be 
marked by a phenomenal display of colors from fireweed and other flowers. 
 
Willows also have lightweight seeds and get an early foothold. Since they grow more 
slowly than the smaller invaders but add on to existing growth year after year, they 
gradually take over and choke out the other early colonizers. For several decades after a 
disturbance, an area will be covered by a dense stand of willow and other shrubby, 
herbaceous vegetation. 
 
In time, the willows begin to collapse of their own weight and birches and aspens get 
established. Once these form a canopy which prevents much of the sunlight from reaching 



the forest floor, the understory thins out. The birch/aspen forest may last for seventy to 
several hundred years. 
 
Eventually, spruce trees start to overtop the deciduous trees, which begin to die back. The 
end-succession boreal forest (which very rarely actually comes to fruition,) is composed 
almost solely of spruce trees [Young 1989]. 
 
Various stages of this process can be seen along the Dalton Highway. Burned areas have 
been noted in the highway log with their approximate dates. A good place to see all the 
stages of succession is at Hess Creek [D24-D25] where the outer curve of the river has 
been working its way up the permafrost-underlain valley, leaving a stand of trees in its 
thawed wake. 
 
The order of succession on permafrost-underlain soil is similar but shortened, the willow 
and birch/aspen stages being omitted. Black spruce forests recolonize very quickly 
because the cones open up under the heat of fires and spruce seeds are often the first to be 
deposited in newly-burned areas. 

 
 
 
Polynyas. Polynyas are bodies of open water surrounded by arctic ice which form where 

upwelling sea currents prevent the surface from freezing. Some are small and temporary; 
others can last all winter and recur from year to year. The largest known polynya, called 
North Water, is located at the head of Baffin Bay in Canada and can be as large as Lake 
Superior. North Water was discovered by whalers in 1616 [Pielou 1994]. 

 
Polynyas are extremely important to arctic wildlife. By providing a nutrient-rich 
environment for marine invertebrates, they enable a whole ecology of creatures to survive 
the arctic winter. Fish feed on the smaller organisms and provide food for ducks and other 
sea birds as well as marine mammals. The open water also provides access to oxygen and 
a source of heat without which many species could not overwinter in the Arctic. 

 
 
Ponds. The arctic coastal plains are between 50% and 90% covered by water, mostly shallow 

ponds, which freeze solid during the winter months. If one looks at a detailed map of the 
arctic coast, one is struck by the symmetry of the lakes. The majority seem to orient in an 
east-west direction. This is because the prevailing winds (blowing westward from Canada) 
tend to push waves against the western shore and cause disproportional thawing (see 
Thaw bulbs). 

 
Most of the ecological activity of North Slope ponds occurs in the layer of mud and 
organic detritus at their bottoms (as opposed to bodies of water in warmer climates where 
plankton and surface algae dominate). A surprising variety of organisms live in this 
benthic layer, including bacteria, protozoans, flatworms, caddis flies, stoneflies, snails, 
mites and tadpole shrimp [Kallendorf 1972]. These in turn provide food for a myriad of 
ducks, geese, loons and shorebirds who make use of them during the summer months. 



 
In spring, guides will notice that some of the ponds are ice-free earlier than others. This is 
a function of the pond depth — the deeper the pond, the deeper the layer of ice that forms 
in winter and the longer it takes for the pond to thaw in spring. 

 
 
 
Porcupines. (Erethizon dorsatum) Porcupines are solitary rodents. They are most active at night 

and can commonly be seen along the roadside in the late evening hours. As they range 
throughout the boreal forest, expect to see them as far north as Chandalar Shelf. In 
summer, they tend to be on the ground (except to sleep during the heat of the day,) feeding 
on leaves and buds of shrubs. In winter, they eat the inner bark of spruce, birch and aspen 
and can often be spotted high up in a tree. Sometimes they will remain in one tree as long 
as three weeks, probably because moving about through the snow is difficult for them. 
This usually results in the death of the tree. 

 
Alaskan porcupines do not throw their quills. When threatened they will turn their back on 
the offender and switch their tails back and forth menacingly. The quills are hollow and 
barbed; when one gets into an attacker's flesh it will work its way deeper and deeper, 
sometimes even to the point of causing death if it gets started in the wrong direction. If a 
predator catches a mouthful of quills, it can also starve to death before they work their 
way through. Despite these dangers, porcupines are hunted by lynx, wolves, coyotes, 
wolverines and even Great Horned Owls. The Native peoples of Alaska have also 
traditionally utilized porcupine, for food as well as for their quills, which make good 
decorations. 
 
The fossil record indicates that porcupines have been in Alaska for 20 to 30 million years 
[AG 8.2; Barnes 1999]. 

 
 
 
Predator Flooding. This method of avoiding predation, practiced by a surprising number of 

species, illustrates the often ruthless nature of nature. Biological mechanisms within a 
given population of a prey species will cause the majority of young to come into the world 
within a very short period of time. All or most of the predators in the area will be able to 
make successful kills. However, there will be a lull in hunting activity after the predators 
have sated themselves, and the surviving young of the prey species will have a chance to 
gain coordination and skills which make them much more difficult to catch by the time the 
predators are ready to hunt again. If births were spread out over a long period of time, 
predators would have a chance to make numerous easy kills and the total effect on the 
prey species would be greater. 

 
One noticeable example of predator flooding which occurs along the Dalton Highway is in 
the Dall sheep populations. All the pregnant ewes in a given area tend to drop their lambs 
within a three-day period in mid-May. 

 



 
 
Prospect Creek. [D134-D137.1] This term refers to the area around Pump Station Five, being the 

name of the airstrip there and of the creek which flows into the Jim River nearby.  One of 
the construction camps for the pipeline was located on Prospect Creek. This was to the 
west of the Dalton Highway and can be reached via the side road that serves as the 
beginning of the winter trail to Bettles [D135.7]. When construction of the pipeline was 
finished, the entire camp was dismantled and removed. 

 
The coldest officially recorded temperature (-80° F) in Alaska was made at Prospect Creek 
International Airport in 1971 [AA 1999]. 

 



 
 
 
 

 
 
 
 



Ptarmigan. These hardy, non-migratory game birds live just about everywhere in Alaska where 
there is no forest. In winter they form flocks numbering in the hundreds and even 
thousands but become very territorial during the breeding season. They have acquired a 
reputation for being extremely stupid animals (they will sit in one spot without moving 
while a hunter fires off round after round in their direction) but this, like most 
anthropomorphic notions, is patently unfair. Ptarmigan are not the world's greatest flyers. 
Instead, they have a natural camouflaging which makes them all but impossible to see. 
Instinct tells them: lie still, be quiet, be invisible. A person walking on the tundra may see 
a male ptarmigan sitting conspicuously on a tussock and, knowing it is nesting season, 
suspect there is a female nearby. He looks carefully around, but sees nothing. Then, going 
a few steps farther, he is startled by a racket of fluttering wings at his feet. It is the female 
taking off at the last possible second. If the hiker had passed two feet to one side or the 
other, he might well never have seen her. Ptarmigan are white in winter, but turn brown 
for the summer. The male, whose primary role in rearing the chicks is that of a decoy (or 
sacrificial lamb) remains white considerably longer than his mate. Thus there is a time 
during the spring when one sees numerous male ptarmigan dotting the tundra, but not a 
single female. Later, the males, too disappear from sight. 

 
 

 Willow Ptarmigan (Lagopus lagopus) is 
the Alaska state bird. Like other 
ptarmigan, willows nest on the ground; 
when the female leaves the nest (which 
she rarely does) she covers the eggs with 
vegetation. Chicks hatch after three 
weeks and begin to walk around only 
twelve hours later. Both the males and 
females care for the unfledged chicks; 
willows are the only species of North 

American grouse in which both parents participate in this activity. Mortality is 
high, sometimes as high as 80% for the first year. Willow Ptarmigan are generally 
a richer, redder brown than Rock Ptarmigan and lack the black eye-stripe. 
 
Rock Ptarmigan (Lagopus mutus) are not 
as common on the North Slope as willows. 
The two species are tough to differentiate 
but rocks are generally less reddish in color, 
tending toward gray and have a black line 
from the eye to the pill. They prefer higher, 
rockier, barren habitats, but this is not really 
a good tool for identification because there 
is some overlap [Armstrong 1990; Kessel 
1989; Weeden 1989].  

 
 



 

 
 
Rampart Canyon. This is the name given to an approximately 80-mile stretch of the Yukon 

River between the E.L. Patton Yukon River Bridge and the village of Tanana. Though not 
as spectacular as its name implies, the river does reach its narrowest point in the canyon 
— some 250 yards just east of Tanana. Fishing is especially good in the Rampart Canyon 
because there is only one channel and the salmon are concentrated there. 

 
 
 
Ray River. [D70.4] At the head of the Ray River is a hot springs called Ray River Hot Springs 

[Orth 1971]. For a number of years in the early days of Rampart gold mining, a couple of 
families tried farming near the springs. They raised vegetables and chickens with the 
intention of selling them to the miners, however, the site proved too far from Rampart and 
they were forced to give up on the venture. 

 
For a few years, NATC took guests downriver to the Ray River and sometimes beyond on 
a charter boat owned by Stevens Village and operated by Dave Lacey or Jack Schmid. 
 
Things to look for in the Ray are: clear but very brown water resulting from tannins 
leaching out of decaying vegetation, possible ice wedges in the cut bank, beaver, and a 
variety of bird life including songbirds, peregrine falcons, kingfishers, ducks and geese. 
 
From the highway [~D70] a number of beautiful oxbow lakes can be seen in the Ray River 
valley. 

 
 
 
Reptiles. There are no wild reptiles living in Alaska. 
 
 
 
Roches Moutonnées. This nearly universal rock formation created by glaciers has one side which 

is smooth and streamlined and one which is abruptly broken and shattered. Roches 
Moutonnées can be used to determine the direction of a no longer existent glacier's 
movement, the broken side being in the lee or advancing edge of the ice. The stoss side is 
worn down through abrasion; the lee side is formed through subglacial freeze-thaw action 
induced by changes in pressure in conjunction with subsequent plucking away of the 
fractured rock [Embleton 1968]. Fields of roches moutonnées are known as stoss-and-lee 
topography [Young 1989]. 

 



 
 

Moutonnées were wavy wigs popular in France in the late 1780s [Embleton 1968]. 
 
 
Rock Aprons. When talus builds up in a ring at the base of a slope, the resulting feature is 

sometimes called a rock apron. 
 
 
Rock Glaciers. These are 

masses of angular rock 
which move down-
slope in the same way 
ice glaciers do as talus 
material accretes from 
steep slopes at higher 
elevations. Most rock 
glaciers have a lower 
layer whose interstices 
are filled with ice. 
Though their movement 
is extremely slow, often 
less than one meter per 
year, they often look 
much like normal 
rockslides [Finkl 1984]. 
There is a rock glacier 
on the south side of 
Kalhabuk Mountain 
(Wiseman) visible from 
the highway. 

 
A very similar feature known as a “frozen debris lobe” can be found in gullies and valleys 
in the southern Brooks Range. There is still not a lot known about frozen debris lobes (43 
of them have been identified along the Dalton Highway corridor – 23 within a mile of the 
uphill side of the road). They are 2°F warmer than the surrounding permafrost (about -1°C 
or 30°F) and composed of frozen sand, gravel, rock, silt, old pieces of wood, ice and other 
materials. It is believed that they move on a layer of water 65 – 75 feet under the surface 

Frozen debris lobe at Dalton Highway MP219 – Aug 2013. 



which is prevented from freezing by pressure from the overlying material. One such lobe 
in the Dietrich River Valley has been measured moving 125 feet per year [Hubbard 2013, 
Cole 2014]. 
 
 
 
 
 
 

 
 
 
 
 
 



 

Sagavanirktok River. [D308-D400] The name Sagavanirktok means "strong current" [Jensen 
1994]. During the summers of 1913 and 1914, two prospectors, S.J. Marsh and F.G. 
Carter, worked the river and its tributary streams, but they did not find any gold [Gubser 
1965; Nielson 1979]. Today the Sagavanirktok is a favorite fishing river especially for 
workers on the North Slope and along the pipeline. It is well-known at least locally for its 
exceptional arctic char, which overwinter in deep lakes and pools along the river system. 
Dolly Varden (up to 10 inches) overwinter in the Sagavanirktok but leave for the ocean as 
soon as the river opens up in the spring. 

 
Periodic spring ice jams on the Sagavanirktok flooded the highway in various places off-
and-on through the years prompting several large scale upgrades of the road. By 2015, 
much of the road had been raised many feet above the surrounding flats. In March and 
April, 2015, the worst flooding recorded to date occurred, covering large sections of the 
road (despite its height above the natural terrain) with slush and closing the highway for 
many days (March 30-April 1, April 4-6, 8-12) [AND – April 6, 2015; FDNM – April 13, 
2015]. Road crews dug a number of trenches to drain water away from the road. These 
were later filled in with gravel which will presumably show for a few years along the 
highway. 
 
A month later, in mid-May, when the ice pushed across the road by the April flooding 
began to thaw in earnest, rising water took out parts of the highway and the Department of 
Transportations decided to cut a section out of the road just south of Deadhorse Camp to 
“control” the movement of this meltwater back into the river. The road was impassable for 
18 consecutive days from May 19 to June 5 [FDNM – June 6, 2015].  
 

 

 
 

 



 
 
Salmon. (Oncorhynchus) There are five species of salmon in Alaska. All are anadromous, which 

means they spend their lives partly in the ocean, and partly in fresh water. Of the five, 
three species run in the Yukon River: the king salmon, the chum salmon and the silver 
salmon. Though the timing varies between species and populations, all have similar life 
cycles beginning with eggs and progressing through alevins, fry and smolts before 
reaching adulthood. For more detail see the discussion under King Salmon. At maturity, 
the salmon return to the same stream in which they were hatched to spawn. During their 
journey home, they do not eat and there is a gradual deterioration of their flesh. Yukon 
salmon are rich in omega 3 fatty acids due to the length of their journey and are highly 
prized for this reason.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chum Salmon. (O. keta) Also known as dog salmon, this is the most widely 
distributed of the Pacific salmon and can be found in the Chatanika, Jim, and 
Koyukuk Rivers as well as the Yukon. Although its flesh is not as desirable as that 
of the silvers or kings, its numbers make it a very important subsistence species; 
often it is used to feed sled dogs, hence its name. At maturity, chum salmon can 
weigh from four to 30 pounds [Dangle 1978]. Chum do not remain in their 
freshwater habitats after emerging as fry but begin their journey to the sea 
immediately. 

 

 
Coho Salmon. (Oncorhynchus kisutch) Also known as silver salmon, this is the 
second largest species, reaching weights up to 36 pounds at maturity. Cohos are 
one of the three species to run in the Yukon River [Mariott 1984]. 
 
King Salmon. (O. tshawytscha) Also known as chinook, these are the largest of 
Alaska's salmon. They begin their lives as alevins which live in the gravel, 
absorbing the nutrients of their yolk sacks. Then, in early spring, several weeks 
after hatching, the alevins wriggle up out of the gravel. At this stage, they are 
called fry. King salmon fry often live in the clear waters of their birth until their 



second year of life, feeding on plankton and later insects. When they migrate out to 
sea, they are called smolts. Kings can become sexually mature anywhere from 
their second through their seventh years, which means the fish caught running in 
the rivers can vary greatly in size. The largest king ever caught weighed 123 
pounds [AG 24.3], but some mature three-year-olds can weigh less than three 
pounds [Regnart 1984]. This differentiation in the age of maturity leads to a 
greater mixing of genetic material than would otherwise be the case. 
 
Pink Salmon. (O. gorbuscha) Also known as humpbacks or humpies, pink salmon 
mature regularly in two years, which means odd and even year populations are 
essentially unrelated. It is a very important commercial fish throughout Alaska's 
coastal areas as far north as Kotzebue [Kingsbury 1978]. 
 
Sockeye Salmon (O. nerka) are also known as red salmon, or blue backs (on the 
Columbia River). Sockeye have traditionally been one of the bread-and-butter 
species for Alaskan commercial fishermen: "The average yearly catch from 1955 
to 1971 was worth approximately $16.4 million, or over twice the original 
purchase price of Alaska."44 Sockeye are the only salmon to spawn in lakes rather 
than streams and, occasionally, they fail to migrate. These populations are called 
kokanee [VanHulle 1978].  

 
 
 

Dalton Highway-Yukon River salmon runs. The first kings arrive at the Yukon crossing 
around June 15 and run three to four weeks. In early July the chums begin to run and the 
local fishermen often pull in their nets and stop fishing at this time. From early August to 
early September, the silvers begin coming through and the nets go back in the river. 
 

 
Current Status of Yukon River salmon. Beginning in 1997, Yukon River salmon runs 
have seen a steady decline. Commercial salmon fishing along the Yukon has been 
severely curtailed and in some years discontinued altogether. During the summer of 2001, 
only a few hours were open to commercial fishing in an effort to increase escapement. By 
international treaty, the United States is required to maintain fishing quotas for the number 
of king salmon crossing the border. These goals have been reached only twice in the last 
seven years (2006 — 2013.) In 2013, only 30,000 kings were counted at the monitoring 
station in Eagle with an escapement quota of 45,000 [FDNM — M July 25, 2013]. Things 
looked a little better during 2015 when the count reached 83,000 [Bross 2015]. 

 
Federal disaster declarations were made for the Yukon River salmon runs in 1997, 1998, 
2000 (kings, chums and sockeye), 2009, 2010, 2011 and 2012. For 2009, $5 million in 
federal money was distributed to commercial fishermen by the Pacific States Marine 
Fisheries Commission [Discner 2012]. 

                                            
44 Frank VanHulle. "The Sockeye salmon in Alaska," Alaska Department of Fish and Game Wildlife 
Notebook Series (1978). 



 
 
 
Seals. Though there are six species of seals in the waters around Alaska, only the ringed seal 

(Phoca hispida) and the Pacific bearded seal (Erignathus barbatus) make it as far north 
and east as Prudhoe Bay45. 

 
Ringed seal (Inuipiaq = netchik [Nelson 
1969]) are the most widespread of the northern 
seals, having been reported everywhere man 
has been, including the North Pole. They are 
quite small, the largest only about 150 pounds. 
Some have been known to have lived more 
than 40 years in the wild. Fish such as sculpin 
and cod make up the majority of the ringed 
seal's diet [AG 8.2]. 

 
 
 
Bearded seals (Inuipiaq = uguruk [Nelson 1969]) are much larger than ringed 
seals, weighing up to 750 pounds. This makes them a favorite food staple for 
native peoples of the far north. 
Unlike their smaller cousins, their 
favorite foods are bottom-dwellers: 
shrimp, crab, octopus worms and 
bottom fish [AG 8.2]. 
 

 
 
 
Sheefish. (Stenodus leucichthys nelma) Also 

known as "inconnu,” this is the largest of the whitefish; individuals in the Selawik-Kobuk 
area can weigh up to 60 pounds, though Interior fish rarely exceed 25 pounds [Alt 1978]. 

 
 
Shorebirds. Identifying the shorebirds can be a daunting task because they all seem alike at first. 

The best thing to do is divide them into groups and learn each group separately. There are 
around 24 shorebirds one might expect to find along the Dalton Highway. 

 
Shorebirds, despite the small size, are famous for their long migrations. Many of Alaska's 
sandpipers and plovers winter in South America and the West Indies. 

 
 I. Plovers. Three species of these chunky, short-billed birds can be seen along the 

highway at various times of the year. They are actually fairly easy to differentiate. 
                                            
45 Elephant seal, Harp seal, Spotted seal, Northern fur seal are found in warmer waters south of the Arctic 
Ocean. 



 
 

 
Semi-palmated Plovers (Charadrius 
semipalmatus) are small (about 7 inches) and 
have a black ring around their shoulders. Semi-
palmated Plovers winter as far south as 
southern Argentina. 

 
 

 
 
 
 
 
 
 

Golden Plovers (Pluvialis dominica) are 
about 10 inches long and have a distinctive 
white streak running up the sides and around 
the forehead above the eyes. Their dark 
heads distinguish them from Black-bellied 

Plovers vs. Sandpipers 
 
Plovers are usually more compact and thicker-necked than most 
sandpipers, with pigeon-like bills and larger eyes. They run in 
short stops and starts.  
 

 
 



Plovers. Golden Plovers winter in central South America, presumably in 
the Andes. 
  
 
 

 
 
 
 
 
 
 
 
Black-bellied Plover (Pluvialis 
squatarola), the largest of Alaska's 
plovers, has a white cap and a black 
underbelly. It winters along the coast of 
Chile. 
 
 

 
 
II. Sandpipers. Unlike the plovers, sandpipers have relatively long bills. They can 
be further subdivided according to shape and habits. 

 
 



 
 

 
A. Phalaropes are small shorebirds which, unlike most sandpipers, swim. 

Often they will spin like a top, creating a tiny suction of water from 
which they pick plankton, brine shrimp and other organisms. 
Phalaropes are also unusual in that the females are more colorful than 
the males. This may be because it is the males who do most of the 
incubating and caring for young. 

 
 
Red-necked Phalaropes have a black bill like a needle, 
and a pale belly. They may be found throughout most of 
Alaska during the summer. Red-necked Phalaropes winter 
at sea off the coast of South America. 
 
 
 
 
 
 
 

Red-necked Phalarope 
(Phalaropus lobatus) 



 
 
 
Red Phalaropes (Phalaropus fulicaria) have a yellow bill and dark 
(reddish-brown) breast. They do not stray very far inland from the 
coast, even during the breeding season. 

 
B. "Nodders" are birds that bob their heads in a characteristic manner. 

 
 

Yellowlegs are slim-looking sandpipers with 
long legs. Often seen during the summer around 
Interior ponds sometimes perched in the top of a 
tree, Yellowlegs are another incredible migrator, 
wintering as far south as Tierra del Fuego. 

 
 

 
 
 
 
 
 
The Solitary Sandpiper (Tringa solitaria) is a similar but smaller 
species also found in Interior Alaska. 
 

 
C. Turnstones are squat, 
relatively short-legged 
sandpipers that feed by 
turning over shoreline stones 
to get at the small creatures 
underneath. Two species may 
be found in the Prudhoe Bay 
area; Ruddy Turnstones and 
Black Turnstones (Arenaria 
melanocephala).  
 
 
 
 
D. "Peeps" are tiny sandpipers that run along the shore in search of insects, 
worms, seeds and small crustaceans.Least Sandpipers (Calidris minutilla), 
and Baird's Sandpiper can be found inland south of the Brooks Range; 
Baird's Sandpiper may also be found along the north coast, as can the 
Dunlin. 

Lesser Yellowlegs 
(Tringa flavipes) 

Ruddy Turnstone 
(Arenaria interpres) 



 
    

E. "Teeterers.” Some sandpipers "teeter" with their entire bodies. The 
most common of these is the Spotted Sandpiper which can be found 
throughout the state during the summer months. In winter, Spotted 
Sandpiper may be found in northern Chile, Argentina and Uruguay.  
 
Another "teeterer" is the Wandering Tattler (Heteroscelus incanus) which 
breeds in the Brooks and Alaska Range. These birds can be identified from 
the other sandpipers in that they are almost entirely gray and without 
markings. 
 
F. Dowitcher. Only one species, the Long-billed Dowitcher (Limnodromus 
scolopaceus) is found in northern Alaska. Dowitchers feed off aquatic 
plants and invertebrates in the mud along freshwater pond margins. The 
adults will hover over their brood, herding them away from danger. Long-
billed Dowitchers winter in Mexico and Guatemala. 
 
G. Pectoral Sandpipers (Calidris melanotos) fall somewhere between 
the "peeps" and the solitary sandpiper in size. They are unique in that they 
have two sacs beneath the skin on the neck which they inflate to produce a 
deep booming noise while courting. 

 
 

III. Other shorebirds found along the Dalton. 
 

Whimbrel are large shorebirds with long, down-curved bills. A good place 
to spot them in the spring and summer is along the Finger Mountain/Kanuti 
Flats area. 
 
Snipe (Gallinago gallinago) can be seen around Finger Mountain (and 
throughout Alaska) during the summer, often flying high and making a 
distinctive who-who-who-who with their tails and wings. They are long-
billed, like a dowitcher, which are not usually seen in the air. 
 
Godwit. Bar-tailed Godwits (Limosa lapponica) are large shorebirds (16 
inches) with a straight or slightly up-turned bill. They winter in Europe, 
northern Africa, and even Australia. One female, outfitted with a geo-
tracking device, took off from the Arctic National Wildlife Refuge in the 
fall and landed 9 days later in New Zealand, 18,680 kilometers (7,257 
miles) from her starting point. Prudhoe Bay is on the eastern edge of their 
breeding range, so sightings will be rare.  

 
[Armstrong 1990; Peterson 1990] 

 
 



 
Slushflows. These are a specific kind of avalanche prevalent at Atigun Pass in late spring. 
 
 
Snow. Snow is “precipitation in the form of small white ice crystals formed directly from the 
water vapor of the air at a temperature of less than 32°F (0°C).”46 
 

Types of snow 
 
There are many types of snow. Skiers have a rich vocabulary to describe various 
snow conditions, as do many Arctic cultures. There has been quite a bit of 
controversy about how many words the Inuit have for snow. In the 1880s, Franz 
Boas claimed there were 50 some Inuit words for snow and that this reflected how 
important snow is to a people who live in such a snowy landscape. This idea 
became quite controversial in the 1950s because others writers had used the lack of 
words in a language to denigrate certain cultures47 and many writers began 
“debunking the myth” of Inuit snow words. They pointed out that there are only 
two basic root words for snow in Inupiaq: aput (snow on the ground) and qanik or 
(snow in the air) but because of how the language builds complex thoughts into 
words by adding prefixes and suffixes, it just seems like a lot of words. In recent 
years, linguists and ethnographers have begun reversing this trend, and those who 
claim Inuit languages have many words for snow are beginning to gain traction 
again. No matter how one defines “a word”, Inuit peoples have an incredible 
understanding of the actions and forms for snow and ice and this knowledge is 
reflected in their language. 
 
Snow falls as flakes, which are complex crystalline matrices that contain large 
amounts of space. Almost immediately after falling, the delicate crystals begin to 
break apart under increasing pressure of more snow building up on top of them. 
The crystals transform into grains, becoming rounded and denser. This process is 
called destructive metamorphism and occurs more quickly at warmer than at 
colder temperatures. A few hours after snow deposition, a second type of 
metamorphism, constructive metamorphism, begins. During this process, water 
vapor sublimates off snow crystals near the ground where it is warmer, migrates 
upward, and condenses on snow crystals near the surface of the snowpack where it 
is colder. The surface becomes harder and more stable, but the lower layers 
become less stable. When any part of the snowpack is subjected to temperatures 
above freezing, a third type of change occurs. This is called melt metamorphism 
and needs little explanation. Since temperatures are very dynamic, melt 
metamorphism can result in layers of ice forming at various depths within the 
snowpack [Marchand 2013]. 
 
Powder generally refers to new snow that is light enough and dry enough to be 

                                            
46 Merriam Webster English Dictionary on-line. Accessed 10.21.2015. 
47 In Lapland, some cultures have no words for “honesty” and “virtue” and therefore, according to this 
theory, these concepts must not exist or not be important. 



easily picked up by wind. Powder snow is much beloved by downhill skiers. Once 
the flakes of snow have broken apart and reformed into denser structures it is 
known as graupel, or corn snow. Graupel can form in the air as the snow 
descends through temperature layers in the atmosphere. 
 
Over time, a crust forms at the top layer of the snowpack. This can occur through 
surface melting and freezing, but happens even without these conditions through 
destructive metamorphism. If one piles up a mound of snow it will settle and “set” 
after a few hours. This fact has been used by Athabaskan peoples who pile up 
loose snow to make temporary shelters when away from their homes for extended 
periods of time. 
 
If a solid surface is cooled below the dew point (that point at which, at a given 
temperature, the air is saturated with moisture), excess water vapor in the 
surrounding air freezes to that surface. This is called frost. Depending on 
conditions (wind, depth of cold), different kinds of frost may form. 
 
Hoarfrost is a frozen equivalent of dew which forms on the snowpack (and other 
surfaces) during windless periods when there is moisture in the air. Depth hoar 
forms during constructive metamorphism within the lower layers of the snowpack 
as water vapor moves upward. It is very loose and very brittle [Marchand 2013]. 
 
Hail forms in thunderclouds. If it is cold enough in the thundercloud, water 
droplets will freeze. They will continue to grow until their weight is enough to 
overcome the force of updrafts and wind holding them aloft. 
 
Sleet refers to ice pellets which form when snow falling through atmospheric 
layers of alternating above- and below-freezing temperatures partially melts and 
refreezes. Sleet ice pellets are clear, unlike hail, which is white. 

 
Snow bedforms. 
 

All snow bedforms, i.e. the shapes and formations one sees on the ground, are produced 
through two methods of transportation. Creep is when snow grains slide or roll along the 
surface under the power of gravity or wind. Saltation occurs when wind speeds are great 
enough to pick particles up and hold them in the air for short periods. Saltating grains of 
snow dislodge other grains when they hit the snowpack, creating a chain reaction. When 
winds are strong enough to hold snow grains in the air, creation of bedforms cannot occur 
because there is no deposition. Many snow bedforms have sand equivalents; however, 
unlike sand, snow particles can bond to one another, and this gives rise to a few unique 
formations [Filhol 2015]. 
Dunes are mounds or piles of snow deposited by wind. 
 
 Snow waves are formed during snowfall at moderate wind speeds. They form on 

flat surfaces and are quite rare because the specific and unusual conditions 
(significant snowfall immediately followed by a wind event) that create them are 



uncommon. Snow waves can be from 5 to 20 cm in height (2 to 8 inches) and have 
wavelengths from 3 to 15 meters (10 to 50 feet) long. 

 
Barchan dunes are “crescent shaped mounds with a tail directed upwind and two 
horns pointing downwind,”48 like an arrowhead or a laundry iron. Snow barchans 
are smaller than sand barchans; only about .5 meter (1.5 feet) tall and 3 to 20 
meters (10 to 65 feet) long. 
 

 
 

Like snow waves, snow barchans are rare because the conditions necessary for 
their formation – low snowfall combined with winds between 15 to 21 
meters/second (50 to 70 feet/second) – are rare. Most snow barchans have been 
observed in Antarctica. Sand barchans have been observed in desert areas on 
Earth and on Mars. 
 
Whaleback dunes form at higher wind speeds. They are elongated domes 
running parallel to each other and to the direction of the wind. Whalebacks are 
fairly large (20 – 50 meters long and up to 2.5 meters tall49). The Inupiaq call 
these features qimuagruk, which also means whaleback. 
 

Ripple marks form when larger snow grains creep down wind and smaller ones saltate. 
The saltating particles dislodge both large and small particles when they hit the snow 
surface; the larger particles roll along the surface and tend to collect at ripple crests – the 
smaller ones perpetuate the process and tend to collect in the ripple valleys. The ripples 
are perpendicular to the direction of the wind. Ripple marks are generally small; 2 to 20 
centimeters (3/4 to 8 inches) apart and less than 2 centimeters (3/4 inch) tall. 
 
Crag and tail features require some kind of small, fixed obstacles on the ground or snow 
surface. Wind-blown snow collects in the lee of these obstacles and scouring occurs on the 
upwind side creating irregular, rough, elongated drifts. 
 
Pits form in windy regions where the snowpack has a thin surface harder than the 

                                            
48 Filhol and Sturm. 2015. p5. 
49 65 to 165 feet long and up to 8.2 feet tall 



underlying layers. The wind abrades this surface, finding weaknesses in the shell and 
creating dimples or cup-shaped depressions. 
 
Sastrugi are features formed through the erosion, mostly by wind, of existing snowpack50. 
There are many different sastrugi shapes and forms. Sastrugi can be differentiated from 
other snow features by their sharp edges – grooves, scallops and flutes [Filhol 2015]. 
 

   
 
 
 
Snow doughnuts. Rarely, when temperatures on snowy inclines are warm enough to 
sustain trickling water, clumps of rocks, mud or snow get dislodged from a slope and roll 
downhill. If the snow is sticky enough, a snowball will form. The rock or clump of mud 
will warm up faster than the snow, melt out the surrounding layers and fall away, leaving 
a doughnut shape behind [FDNM – October 18, 2015]. 
 

 
 
One of the largest snow doughnuts observed was 66 cm (26 inches) tall with a 20 cm (8 
inch) diameter hole in the center.51 

                                            
50 Similar sand features are called yardangs. 
51 North Cascades Highway, Washington March 2007. NPR Hourly Newscast, March 19, 2007. 
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Snow rollers. Rollers are similar to doughnuts, but are formed as wet, sticky snow gets 
rolled along the ground by wind. Rollers form in flat areas and often have a relatively long 
axis. 
 

 
 
Snow rollers are quite rare in Interior Alaska because temperatures are generally too cold. 
 
Snow affects plants, animal and humans in a number of ways, both positively and 
negatively. 
 
 Picked up by wind and driven along the ground, often at high rates of speed, ice 

crystals are extremely abrasive and the effect they have on exposed plants is often 
the limiting factor in above-ground growth. Whatever part of a plant is exposed to 
these conditions is destroyed, so the plant can only grow to reach the height of its 
winter protection, whether this is a hollow or lee in the topography or the depth of 
the snowpack. 

 
Wind driven snow is also a major hazard for people driving in winter 
environments, creating conditions of very low or zero visibility. Often, the blowing 
snow remains close to the ground and there are conditions in which a driver, 
especially of a larger vehicle such as the trucks on the Dalton Highway, can see 
quite well straight ahead but the ground is totally obscured. Note the reflective 
stakes marking much of the road across the arctic coastal plains and how short they 
are (5 feet from the grade of the road). 

 
The snowpack also covers food sources for many animals. Some, like many owls, 
have evolved to hunt prey that is hidden from view by the snow, but many other 
raptors rely on visual contact and are forced to migrate once the voles and 
lemmings are protected by the snow. Others, such as Dall sheep and caribou, have 
to move to areas where wind keeps snow from accumulating to any depth. 
 
Snow can also be a barrier to movement. Although many arctic animals have 



evolved ways to get around on top of the snow (snowshoe hares, lynx, ptarmigan, 
caribou), others may find themselves trapped by heavy snows. There are stories of 
porcupines stripping whole stands of trees of their bark because they cannot travel 
to new locations; and deep snow years have a huge effect on moose populations, 
culling out shorter animals and selecting to taller, more robust individuals. 
 
Another deleterious effect of snow which people in arctic environments need to 
protect themselves against is snow blindness. Snow blindness occurs because of 
the high reflectivity of snow; sunlight bouncing of the snowpack is very 
concentrated and can easily cause sunburn and blindness. 

 

    
 

Of course, snow can be beneficial as well. Because snow contains a large volume of dead 
air between flakes or particles, and because air is a very poor conductor of heat, snow is a 
fantastic insulator. There is a whole web of life active throughout the winter in the 
subnivean world, which is the place where the ground and snowpack meet. Because the 
snow prevents cold from the surface from reaching the ground, and heat from the ground 
from escaping into the air, there is a layer where the temperature rarely dips below -5°F (-
3°C). Within this layer voles and lemmings are active all winter long, making tunnels in 
search of grass seeds left on the stalks. Weasels also tunnel through the snow, hunting 
voles. On really cold days, or during longer cold snaps, other animals such as grouse and 
ptarmigan burrow themselves into the snowpack to escape the frigid outside temperatures. 
At -40° F (-40° C) and colder, moose bed down in deep snow with their legs beneath them 
and are very unwilling to move. Even humans use snow as insulation. Native peoples have 
always made shelters out snow (temporary or seasonally permanent), and some people still 
bank their cabins with snow to conserve heat and cut down on the amount of wood they 
need to chop or oil they need to purchase. 
 
 



 
 

Because the air within the snowpack is relatively warm, and because of sublimation 
occurring near the ground and upward movement or air, the subnivean environment is 
moist. This prevents desiccation of vegetative material – a major problem for plants 
exposed to cold surface temperatures. It allows, for example, lowbush cranberries 
(Vaccinium vitis idaea) to retain green leaves under the snow throughout the winter. 
Snow acts as a protective layer shielding everything under it from the destructive forces of 
wind abrasion. 
 
For some animals which browse on plants such as willow, the snowpack provides access 
to food resources they would not otherwise be able to reach. A great example of this is the 
snowshoe hare. Hares have evolved large, furry hind feet which allow them to stay on top 
of even light, unpacked snow. As the depth of the snow increases over the course of the 
winter, hares can reach twigs higher and higher on the bushes. 
 
Humans, too, benefit from the snowpack in the winter when it comes to getting around. 
Many parts of Alaska are extremely difficult to traverse during the summer months due to 
thick brush and swampy conditions. Once the ground freezes and the snow falls, these 
areas become much more accessible using snowshoes, skis and snow machines. Dog sleds 
have been used to transport materials and people in snowy environments for at least the 
past 4,000 years. In fact, it is entirely possible that Arctic environments could only have 
populated by humans with the help of dogs and sleds. 
 

 
 
Solifluction lobes. These are long, string-like mounds caused by the downslope creeping of soils 

under the force of gravity (solifluction). When this process is exacerbated by freezing and 
thawing, it is called gelifluction [Young 1989]. 

 
 

Jack Reakoff in 
Wiseman has 
shoveled snow 
right up to his 
window to help 
conserve heat. 



Solstice. There are two solstices. These are “…times of the year when the sun is at its greatest 
distance from the celestial equator."52 The summer solstice is the longest day of the year; 
the winter solstice is the shortest. In the northern hemisphere the summer solstice occurs 
around June 21. The winter solstice occurs around December 21 [AH Dictionary 1992]. 

 
 
Songbirds. Nearly 60% of all bird species world-wide are passerines, or perching birds, which 

have four toes, three directed forward and one backward. The passerines can be divided 
into two suborders: the oscines (I-XI below) and the suboscines (XII). By far the larger of 
these groups is that of the oscines or songbirds. There are far too many songbirds to 
describe each one here. The following is a brief rundown on the different families. 

 
I. Larks. There is one species of lark, the Horned Lark (Eremophila alpestris), which is 
found in the open country of Alaska's Interior. 
 
II. Swallows. Four species of swallow may be seen along the Dalton Highway. Look for 
small, quick, darting birds wherever there is open water. Swallows feed on insects caught 
during flight. I once found myself surrounded by dive-bombing swallows at the Yukon 
River – they were using me as a source of mosquitoes! — RW 
 
III. Corvidae. This family includes jays, magpies, crows and ravens. Two species can 
commonly be seen in northern Alaska. 

 
Gray Jays (Perisoreaus Canadensis). Also known as the Canada Jay, Camp 
Robber or Whisky Jack, Gray Jays are tenacious birds who show little fear of 
humans. Watch out for your tundra mud at the Arctic Circle! 
 
Gray Jays are one of the few passerines that live in the Interior year-round. They 
actually nest in late winter when there is still considerable snow on the ground and 
can bring their eggs through temperatures as low as -30° Celsius (-22° Fahrenheit). 
When a cold snap hits, the female does not leave the nest. Instead the male 
provides her with food which the two of them stored earlier in trees nearby. Gray 
Jays have enlarged salivary glands and produce a particularly sticky saliva which 
they use to "glue" food to trees. As in many species which display such 
cooperative behavior, Gray Jays mate for life [Strickland 1993]. 
 
Gray jays will eat just about anything, including insects and mushrooms, but they 
prefer carrion. At times, they will even land on the back of a moose and pick 
winter ticks from their hide, like an oxpecker on a cow. 

 
Raven. (Corvus corax) )  
 

It was Raven who transformed into a spruce needle and let himself be swallowed by a woman so 
she would give birth to him as a boy. When the boy (Raven) was old enough to play, he took from 

                                            
52 American Heritage Dictionary. p.1717. 



beneath a blanket in the woman's house the missing sun and rolled it to the door. Once outside, 
Raven became himself again and flew up to return the sun to the sky, making the earth light 
again.53 —  Koyukon Athabaskan 

 
 

A very long time ago, Raven was flying over the big waters and saw a beautiful fish 
woman swimming below. Raven fell in love with her and flew down to ask her to marry him. The 
fish woman was happy to see him, but before she would marry him she made him agree to one 
condition. 

"I will marry you, Raven," she said, "if you will make some land so that I don't have to 
swim all of the time and I can dry my hair on the beach." 

Raven agreed to her request and flew away to make land. He wanted someone to help him 
so he went to find help. 

He flew around until he found a seal swimming in the warm waters. 
"Seal," said Raven, "I need some sand from the bottom of the sea. Will you dive down and 

bring up some for me?" 
Raven was very clever and did not tell the seal what he wanted the sand for. 
Seal replied, "I will have to ask Frog for the sand." 
Raven thought for a moment and said, "If you will ask Frog to get the sand for me, I will 

grant you both a favor." 
"Oh," said Seal, "I'd like to have a shiny, warm coat of fur to keep me warm instead of 

these slimy scales. Then I could swim in the colder waters and keep warm." 
Raven promised Seal the fur coat if he'd get the sand for him. At once Seal dived to the 

bottom of the sea where he found Frog. He told him of Raven's request and promise to grant them 
both a favor. 

Frog told Seal, "Tell Raven that if he wants my sand he will have to make me Keeper-of-
the-Earth's-Treasures, once and for all." 

Seal was amazed at such a request but told it to Raven who was also amazed. 
"That's asking for a lot," Raven said, "but tell Frog that if he gives me the sand I will grant 

his request." 
With that, Seal again dived down deep to speak with Frog, all the while wishing that he 

had asked for more than just a fur coat. 
When he told Frog that Raven agreed, Frog filled an old frog skin with sand and gave it to 

Seal. 
As soon as Raven had the sand, he flew high into the air where the wind was blowing the 

strongest. Then, he opened the frog skin and cast the sand into the wind where it was scattered to 
all four corners of the world. Every place that a grain of sand landed, an island was formed. Some 
islands were bigger than others because the sand grain it was made from must have been bigger 
than others. 

Once the land was made, the fish woman walked on the beach and dried her hair for the 
first time in her life. She agreed to marry Raven, and from their marriage came the great Raven 
clan. 

For their help, Seal received a warm fur coat and Frog became the guardian of the earth's 
treasures. 54 — Tlingit 

                                            
53 Richard K. Nelson. Make Prayers to the Raven. pg.17. 



 
Ravens are very intelligent birds with a highly developed system of social 
behaviors, a complex repertoire of sounds and an astounding ability to survive — 
no, thrive — in the harshest of environments. No doubt this is why they play such 
an important part in the mythology of so many northern peoples (More Raven 
stories can be found under Tlingit and Nunamiut.) 
 
At 22 — 27 inches, they are the largest of the passerines. Unlike Crows (there are 
no Crows in northern Alaska), Ravens are solitary birds which form lasting pair 
and family bonds. Sometime in July you will begin seeing groups of four to seven 
Ravens alongside the road. These are the young of a nest getting out to see the 
world and learn what they can from their parents before striking off on their own. 
In areas where food is plentiful (such as around Fairbanks) Ravens will often form 
large roosting flocks at night. As many as 800 birds have been seen roosting 
together near Fairbanks [Schwan 1989] 

 
IV. Chickadees. Both Boreal (Parus hudsonicus) and Black-capped Chickadees (Parus 
atricapillus) can be found in the boreal forests of Interior Alaska. These birds, which only 
weigh about 1/3 to 1/2 of an ounce, remain in Alaska throughout the long cold winters. In 
order to survive the cold, they have developed several key adaptations: First of all, their 
plumage is much denser than that of other birds of a similar size. Secondly, they are able 
to put on weight very quickly — about 8% of their own body weight per day. This allows 
them to stock up enough fuel during the daylight hours to keep their bodies producing heat 
throughout the night. And finally, they are able to lower their metabolism (like a ground 
squirrel in hibernation, though not as extreme) and thus conserve their fat supplies while at 
rest. 
 

        
 

 
 
Chickadees eat a wide variety of insects in the wild — but do not turn up their beaks at 
seeds, peanut butter or suet placed in a bird feeder. About half of their winter diet is seeds 
[Smith 1992; Wright 2001]. 

 

                                                                                                                                              
54 John E. Smelcer. The Raven and the Totem. Pg. 9-10. 

Boreal Chickadee 
(Poecile hudsonica) 

Black-capped Chickadee 
(Poecile atricapillus) 



V. Dippers. The American Dipper (Cinclus mexicanus) makes up for its drab, grayish 
appearance with its unorthodox feeding habits. Dippers eat aquatic insects, small fish and 
fish eggs which they glean by walking along the bottoms of streams, grasping the gravel 
with their strong toes, and prying under rocks with their bills. Though they prefer clear, 
fast moving mountain waters, many individuals retreat to the coast or larger lakes when 
things begin to freeze over. Still, there are enough warm flowing creeks from natural hot 
springs in the Brooks Range to support a small but stable year-round population of these 
amazing birds. 

 
VI. Muscicapidae. This large family includes robins, thrushes, flycatchers, warblers 
and kinglets. Nine species may be found north of Fairbanks in Alaska. One interesting 
species which, though not common, can occasionally be seen in the northern foothills is 
the Bluethroat (Luscinia svecica). Look for them in areas of thick brush during the 
summer months. Bluethroats winter in northern Africa. 
 
 

 
VII. Motacillidae includes the wagtails and pipits. Yellow Wagtails are regularly seen 
very close to Deadhorse in the brush along the Sagavanirktok River. The only other 
common species is the Water Pipit (Anthus spinoletta) which resembles a sparrow but 
runs rather than hops.  
 

 
 
 
 
 
 

 
 
VIII. Waxwings. The 
red and yellow wing 

pattern of the 
Bohemian Waxwing (Bombycilla garrulus) makes it unmistakable. 
Though uncommon in winter, waxwings do occasionally visit the 
Fairbanks area during the colder months. They eat berries and insects 
(which they catch on the wing).  
 
 
 
 
 
 

 
 
 

Yellow Wagtail 
(Motacilla 
flava) 

Bohemian Waxwing 
(Bombycilla garrulous) 



 
IX. Shrikes are robin-sized birds which remind one of a Canada Jay. Look closely, 
though, and you will see the hooked, predatory beak. Northern Shrikes catch small rodents 
and birds, sometimes impaling them on a broken twig for later consumption. In some parts 
of the country they are known as "butcher birds.” 
 
 
 
 
X. Emberizidae. This large group includes the warblers, sparrows and buntings. About 18 
species may be found along the Dalton highway. Keep a special eye out for Snow 
Buntings while in Prudhoe Bay. These beautiful birds are known throughout the Arctic as 
harbingers of summer. They are the first migrators to return after the long winter, 
preceding the geese by about two weeks. Snow Buntings winter on the Great Plains, often 
in associative flocks of Horned Larks and Lapland Longspurs (Calcarius lapponicus), 
another species commonly seen around Deadhorse and the oilfields. 
 

   
 

 
 
 
XI. Finches. There are several finches in northern Alaska, but these generally go by 
different names and so might not be recognized as such. They include the Pine 
Grosbeaks, Redpolls and White-winged Crossbills. The crossbills are locally cyclic 
depending on the availability of spruce seeds. In both of the species illustrated below the 
males have red dish coloration and the females greenish. 
 

    
 

  
  

Snow Bunting 
(Plectrophenax nivalis) 

Lapland Longspurs 
(Calcarius lapponicus) 

White-winged Crossbill 
(Loxia leucoptera) 

Pine Grosbeak 
(Pinicola enucleator) 



Weighing only 0.4-0.7 ounces, Redpolls are the smallest birds found in Arctic Alaska. 
Sometimes on very cold nights, Common Redpolls will tunnel up to 1 foot down into the 
snow to keep warm. They have cheek pouches for storing seeds which allow them to 
survive the long winter nights when it is impossible for them to forage. On a cold day, 
redpolls will burn about 12% of their own body weight in order to maintain active body 
temperatures. 
 
 
XII. Tyrant flycatchers (Tyrannidae). These are the only 
passerines in Alaska which are not considered to be songbirds. 
Species found along the Dalton include Say's Phoebe (which 
often nests in the eaves of buildings in Wiseman) and the 
Alder Flycatcher.  

 
Most of these birds are small and secretive and impossible to 
identify without binoculars and time. Most birders make their 
identifications as much by sound as by sight, a difficult thing 
from a moving vehicle. 

 
[Armstrong 1990; Peterson 1990] 

 
 
Sphagnum Moss. There are several species of moss in the genus Sphagnum. They all grow as 

moist, spongy carpets and are usually found as ground cover in spruce forests. Sphagnum, 
commonly known as peat moss, is very important to arctic natural history as it is a fierce 
insulator. Once sphagnum mosses get established, they protect the underlying ground from 
warming during the summer and allow the permafrost layer to creep closer to the surface. 
They also tend to hinder decomposition by creating a cold, wet, acidic environments at the 
soil-surface interface. Sphagnum mosses are not common in tundra environments where 
other moss species dominate [Pielou 1994; Smith 2008]. 

 
Spruce Rust. There are several types of fungus which attack Interior coniferous forests. 
 

Spruce Needle Rust (Chrysomyxa ledicola) can turn huge areas of spruce forest a 
bright orange color when it is fruiting in mid to late 
summer. Spruce rust lives part of its life cycle on 
Labrador tea and hence is only found on spruce trees 
where their range coincides with that of Labrador 
tea. It attacks new growth and does little lasting 
damage to the forest unless it persists for a number 
of seasons [Holsten 1980]. Large patches of spruce 
rust could be seen from the air during the summer of 
1999 in the hills between the Yukon River and the 
Brooks Range. There was a lot of it at Mackey Hill 
[NATC guide observations].  
 

Say’s Phoebe 
(Sayornis saya) 



  
Spruce Broom Rust. (Chrysomyxa arctostaphyli) 
This is the fungus which causes the prominent knots 
of spindly, dead-looking branches up in the spruce 
trees called witches broom. For part of its life cycle 
C. arctostaphyli uses bearberries (Arctostaphylos 
uva-ursi) as host [Holsten 1980]. 

 
 
 
 
 
Spruce Trees. There are three species of spruce trees in Alaska, two of which occur in the 

Interior. Easily identified by their dark coloration and needle-like leaves, spruce grow 
throughout the boreal forest and even in areas of cold, acidic soils where other tree species 
cannot survive. They are used extensively for firewood and for house logs, and in 
Southeast Alaska, the Sitka Spruce is harvested commercially for its high-quality pulp 
[Viereck 1994]. Because of the harsh conditions, most spruce in Interior Alaska grow very 
slowly; age of Brooks Range spruce trees varies greatly but a tree three inches in diameter 
can range anywhere from 40 to 120 years old depending on sun exposure [AG 20.3]. 

 
 
 

Black Spruce. (Picea 
mariana) It is quite 
difficult to separate the 
various spruce species 
visually, especially 
from a moving 
vehicle. However, 
there are a few things 
one can look for. First 
of all, black spruce is 
the only tree species in 
Alaska (with the 
exception of the 
relatively infrequent 
larch trees) which can 
tolerate wet, acidic, near-permafrost soils. In cool, low-lying areas, north-facing 
slopes and areas of poorly drained soil, most of the trees will be black spruce. 
Secondly, black spruce do not drop their cones. These remain on the tree until they 
burst and the seeds fall to the ground. Since black spruce tend to colonize marginal 
habitats, they often have a scruffy, unhealthy look about them, though this is not a 
diagnostic characteristic. Popular wisdom has it that one can estimate the depth of 
permafrost under a black spruce forest by dividing the average height of the trees 
in a given area by three: in a stand of P. mariana averaging nine feet, one could 



expect to find permanently frozen ground around three feet below the surface. 
Black spruce can grow in as little as 10 inches of active layer. Experts can identify 
black spruce through the fine hairs on the twigs which are absent in the other 
species [Viereck 1994]. Black spruce occasionally reproduce through “rooting” or 
“branch layering”. This occurs when the lower branches touch the ground, sending 
out a shoot which becomes the root of a new tree [Smith, Ron 2008]. 
 
White Spruce. (Picea glauca) Unlike black spruce, P. glauca cannot grow on wet 
acidic soils. They require at least 20 inches of active layer. It will often be found in 
mixed stands of birch and aspen, along riverbanks where flowing water has thawed 
out a strip of soil, and on south-facing, well-drained slopes. White spruces drop 
their cones when these reach maturity. In addition, there are differences in the 
needles of black and white spruce, but these are subtle, even under close 
inspection. White spruces often have wider growth rings than their more hardy 
cousins, but this is probably due to the fact that they tend not to grow in the 
harsher environments [Viereck 1994]. 
 
Of all the plants in Interior Alaska, white spruce was the most important to 
traditional Athabaskan culture. They used various parts of the tree for house 
construction, dyes, bandages, medicine, insulation, fish hooks, tanning, firewood, 
canoes, fish wheels and traps, snares, carving, glue, chewing gum, lashings and to 
drive out bad spirits [Nelson 1983]. 

 
 
Squirrels. 
 

A rctic Ground Squirrels. (Spermophilus 
parryi) Ground squirrels have traditionally 
been somewhat maligned, partly because 
they are often overwhelmingly common in 
those areas where they occur and partly 
because there is very little romance in 
being at the bottom of the food chain. 
However, scientists have been getting quite 
interested in these little creatures of late 
because it is thought they might hold 
information that would potentially help 
assist the recovery of stroke victims. This 
hope stems from the squirrel's ability to 
lower its body temperature below the 
freezing point of water during hibernation 
and periodically revitalize itself. 
 
Ground squirrels are one of the few arctic animals that actually hibernate. In deep 
hibernation, the squirrel’s heart and breathing rates slow down to about 1% of 
normal. They are basically catatonic and do not respond to being disturbed. 



 
Arctic ground squirrels are voracious animals. They consume huge quantities (in 
relation to their size) of seeds, roots, bulbs, stems, leaves, mushrooms, insects, 
carrion, and bird eggs. They are also staples in the diet of wolves, weasels, 
wolverines, golden eagles and others [AG 8.2]. 
 
Northern Flying Squirrels. (Glaucomys sabrinus) Although seldom seen, flying 
squirrels can be found as far north as the limit of the coniferous forest. They prefer 
dense, mature stands of spruce, live in social groups of twenty of more individuals, 
eat seeds, fruit, buds and sometimes carrion, and are strictly nocturnal [AG 8.2]. 
 
Red Squirrels. (Tamiasciurus hudsonicus) One of Alaska's most recognizable 
small mammals, red squirrels typically act as the alarm signals of the forest, 
breaking into a loud and raucous chattering at the least provocation. Their favorite 
food is spruce seeds and they are never found far from a stand of mature trees. 
However, like most northern creatures, they are quite opportunistic and will 
consume a variety of seeds, fungi, insects or even small birds when the necessity 
arises. Though less active in winter, red squirrels do not hibernate as ground 
squirrels and marmots do. Unlike their smaller cousins the flying squirrels, reds are 
mostly solitary except during the breeding season. They are territorial and rarely 
leave their home range, which is typically about 150 meters (500 feet) across [AG 
8.2]. 
 

Marmot. Three species of 
marmot live in Alaska: Hoary 
(Marmota caligata), Alaska 
(Marmota broweri) and the 
woodchuck (Marmota monax). 
Of these, only the Alaska marmot 
lives in the Brooks Range and it 
is restricted to the eastern Brooks 
Range and possible the Ray 
Mountains [Gunderson 2009]. 
Hoary marmots can be found at 
Wickersham Dome; woodchuck 

are seen occasionally around Fairbanks. 
 
The largest of Alaska's squirrels, most marmots can be found at higher elevations. 
They are burrowers and prefer warm, south-facing slopes near timberline where 
they have access to patches of boulders. Marmots live in colonies and have a 
variety of sounds, the most distinctive of which is a shrill whistle. They eat grasses 
and forbs, from which they become fat enough during the summer to hibernate for 
as long as nine months. Their fur is prized by Inuit peoples and makes some of the 
most durable parkas. Their Inupiaq name is sik-sik-puk [AG 8.2]. 
 

 

Marmota broweri 



Stains River. In 1901 a Japanese man named Frank Yasuda tried to establish a trading post on the 
Stains River, a tributary of the Canning River, about 50 miles west of Barter Island, which 
was unsuccessful [Gubser 1965]. 

 
 
 
Sukakpak Mountain. [D202] This spectacular limestone (Devonian Skajit) formation is 1,359 

meters (4,459 feet) high. Its marble rocks were formed 380 million years ago as intertidal 
deposition [Brown 1983]. A 2002 Bureau of Land Management report estimated 
Sukakpak contains 31,000 tons of gold-bearing quartz veins with an average of 39.4 ppm 
gold [Kurtak 2002]. Sukakpak, according to several sources, means "marten deadfall" in 
(Kobuk) Inupiaq [Jensen 1994; Orth 1971]. At Sukakpak’s foot can be seen ice-cored 
mounds or palsas formed by the freezing of groundwater as it moves down slope within 
the active layer [Brown 1983]. 

 
 
Sun Dogs. These are colorful brightening in the sky formed by sunlight refracting from 

suspended ice crystals in the air. True sun dogs appear at the same height above the 
horizon as the sun and 23° from the sun. Other names for sun dogs are “parahelia” and 
“mock suns.” Similar phenomena can result from moonlight under similar conditions. 

 

 
 

When conditions are favorable an entire arc or halo can be seen, also 
23° of distance from the sun. 
 
 
 
Sun-Pillars. On calm, cold days one can sometimes see vertical pillars 
of light extending from the sun. These are a result of refraction of 



sunlight through flat, hexagonal plates of ice hanging suspended in the atmosphere. The 
same conditions can create vertical pillars of light extending upward from artificial light 
sources at night [Bone 2007]. 

 
 
 
 
 
 
 
Swans. Alaska is extremely important to the swans of North America. In 1968, the year 

Trumpeter Swans (Cygnus buccinator) were taken off the endangered species list, 80% 
of all the trumpeters on the continent were breeding in the Alaska. The North Slope is also 
an extremely important Tundra Swan breeding ground. 

 
As both species of swans are completely white except on the face, legs and bills, they are 
often difficult to identify in the field. One distinguishing mark of the Tundra Swan 
(Cygnus columbianus) is a yellow spot between the bill and the eye. This is great, if you 
can see it. Unfortunately, it is not always present, and when it is, it is often only visible 
with a spotting scope. They are considerably smaller than trumpeters (about 2/3 the size) 
but this, too, is often hard to determine in the field without anything to compare with.  In 
the absence of better means of identifying the species, probably the best thing to go by is 
the habitat in which one sees them. Trumpeter Swans normally breed on ponds in the 
forested Interior; Tundra Swans prefer the open country of the North Slope*.  
 
All swans mate for life. They begin breeding at anywhere from two to five years of age, 
build ground nests out of uprooted plants, and lay from two to seven eggs. Both males and 
females participate in the rearing of the young, who remain under the care of the parents 
until they fledge at about 11 weeks (for tundras). Swans are vegetarian, feeding on a 
mostly aquatic variety of plants. 

 
Trumpeter Swans winter from southeast Alaska to as far south as the Columbia River in 
Washington. Tundra Swans of the North Slope winter on the Atlantic coast from 
Maryland to North Carolina. They may fly over 1,000 miles without a stop, and have been 
recorded at 1,525 meters (5,000 feet) of elevation traveling along at an amazing 50 miles 
per hour! Another group of Tundra Swans from the Seward Peninsula-Bristol Bay area 
overwinter in California [Nelson 1969; Kessel 1989]. 

 
Note: Even this has been called into question of late as claims of trumpeter sightings as far 
north as Barrow have been made. It makes sense that as the population has increased over 
the years, the birds would have extended their range. Still, it is a long way from the taiga 
to Barrow and I have my doubts, especially given that trumpeter cygnets need three weeks 
or so more time to achieve flight than do tundra swans.  — RW 

 
 



 

Taiga. Taiga is a Russian word used to refer to regions in which coniferous trees become 
increasingly sparse and the forest is interspersed with areas of treeless barrens or 
peatlands. Unfortunately, the English usage has become somewhat muddled. Some 
scientist use it to refer to the vast black spruce forest (or larch in Siberia) found on soils 
underlain by permafrost. This is to distinguish these areas from the broader term "boreal 
forest" which refers to all of the subarctic woodlands. Others use it to indicate only those 
areas of mixed black spruce forest and open muskeg — a definition much closer to the 
original [Young 1989].  

 
 
Talik. Saturated, almost soupy soil found in the active layer of many permafrosted areas [Young 

1989]. 
 
 
Talus Cones. Talus or scree cones are deposits of stone rubble broken loose from steep slopes 

through various processes. In arctic regions the most common cause of this type of 
weathering is frost wedging. Talus cones are routinely found in association with glaciation 
because glaciers often leave steep-sided valleys in their path [Young 1989]. Since larger 
rocks tend to roll farther than do smaller ones, there is some sorting of material by size 
during the formation of talus cones. Talus cones are different from alluvial fans in that 
material is not transported by running water. Thus they can form even in places where 
there is no accumulation of water [Davis 2001]. A good place to see talus depositions is at 
Sukakpak Mountain. 

 
Occasionally, one sees secondary mound deposits away from the base of the slope and the 
main talus accumulation. These occur when snow builds up at the base of a slope and 
forms a platform over which new rock, breaking off above, can slide. When the snow 
melts, it leaves an area of thinner deposition [Davis 2001]. 

 
 
Tanana River. The "River of Mountains" is 530 miles long, the fifth longest in Alaska [AA 

1999]. It runs from the Wrangell Mountains just west of the Canadian border into the 
Yukon at the village of Tanana. In 1885, Lieutenant Henry Allen of the United States 
Army traveled up the Copper River and over a pass, perhaps Mentasta Pass through which 
the Glenn Highway now runs, to the Tanana. This was the first time a non-Native had 
crossed the Alaska Range. The journey to the Yukon took Allen and his men three months 
and they nearly starved on the way [Cole, T. 1991]. The Tanana is reliably navigable for 
boats with less than a four foot-draw as far as Nenana — from there by smaller river craft 
to the mouth of the Chena [AA 1999]. 

 
The north bank of the Tanana has been heavily fortified with a series of spur dikes and 
rock bulwarking where it flows past Fairbanks. This is to prevent natural erosional 
migration and to protect Fairbanks from flooding. This runs from the Fairbanks 
International Airport to about South Cushman Street. 

 



 
Teedriinjik River. For many years this was known as the North Fork of the Chandalar River. In 

October 2015, the name was changed back to its original Gwitch’in Athabascan name. 
Teedriinjik means “shimmering river”. The middle fork of the Chandalar was also 
renamed Ch’idriinjik at this time. Ch’idriinjik means “heart river” [AD – October 11, 
2015]. 

 
 
Telluric Currents are low frequency electrical currents in the earth's surface generated in the 

same way as the aurora when ionized particles from the sun interact with the planet's 
magnetosphere. Like the aurora, these are stronger at different times of the year and 
correspond to solar storms [Wescott 1999]. They are also much stronger near the poles. 

 
 
Thaw Bulbs. Wherever there is open water in the arctic, this water acts as a heat source and 

causes local "aberrations" in the permafrost. This happens for several reasons. One, 
because water is darker in color than snow, it absorbs solar energy at a greater rate. This 
means areas where melt water collects in the spring end up absorbing more solar energy in 
the following days than surrounding high spots. Two, water retains its heat longer than 
bare ground, so when there are day/night temperature fluctuations lakes and rivers stay 
warm longer and have a head start the next day. Finally, since water insulates the ground 
from cold to a certain degree, freezing takes place later in the fall under the water than it 
does on shore. The extreme example of this is the case of ponds deep enough that they 
never freeze solid — obviously, the ground underneath does not freeze during the winter 
either. The result of this is what we call a thaw bulb, a patch of ground where the 
permafrost has been pushed to a lower depth than in surrounding areas [Young 1989]. 

 
Thaw bulbs can be seen throughout the Interior as places where the vegetation, responding 
to a deeper active layer for root development, grow taller. Stream crossings are good 
places to see thaw bulbs — particularly obvious ones are located at Globe Creek [E37] 
and Bonanza Creek [D124.5]. Thaw bulbs can occur even when the amount of water is not 
great. Where the Dalton highway traverses the slope just south of Connection Rock 
[D118-119] there are several small swales where streaks of brush taller than the 
surrounding tundra bisect the road. Here you can see several man-made thaw bulbs which 
have developed since the building of the highway. These begin downhill from the road 
where water trickling down slope through the tundra is caught by the highway, gathered in 
volume and funneled through culverts [NATC Guide observations]. 

 
 
Thaw Slumps. Also known as “retrograde thaw slumps”, these are natural landscape features that 

form through thermokarsting. When an area rich in ground ice begins to thaw, either 
through the addition of heat or loss of insulation, the ground losses volume and begins to 
slump. Some of these events are short-lived and result in a relatively small change in 
topography; others can be quite visible and significant and grow for years, even decades. 
This can happen when the slump exposes a large ice wedge or lens, or when it occurs in 
some place where the slumped material is washed away by seasonal surface water. In 



2004, a spring rain helped melt off the snow cover about two weeks earlier than normal. 
This was followed by a second rain which occurred before new leaf growth had a chance 
to insulate the ground, drawing heat into the soil. These two events triggered the formation 
of an unusual number of thaw slumps. A thaw slump stabilizes when it runs out of ice or 
when revegetation halts the melting process [Balser 2015]. 

 
 
Thermokarsting refers to the process of melting ground ice within the permafrost layer. There 

are a number of thermokarst formations, including thermokarst lakes, thaw slumps and 
thermokarst pits which can be observed in the Brooks Range and Arctic Coastal Plain. 
These are treated under separate entries. 

 
 
Thermokarst Lakes. Thermokarst, or thaw, lakes are formed as a result of melting ground ice. 

When the insolating layer of vegetation is disturbed, the frozen soil beneath may begin to 
thaw, losing volume. The resulting depression then fills with water, compounding the 
process. Thermokarst lakes are usually shallow. They tend to increase in size through ice 
melt and slumping along the margins. Thermokarst lakes can, when they occur in areas 
with consistently prevailing winds, exhibit a distinct orientation parallel to the direction of 
air movement. On the North Slope of Alaska, summer winds blow consistently from the 
northeast, pushing driftwood west from the MacKenzie River and orienting lakes in an 
east-west direction [Young 1989]. 

 
 
Thermokarst Pits. This is the name given to the hollows in which thermokarst lakes are found. 

Occasionally, some change in the surrounding topography will cause the water to drain 
away, leaving empty pits. 

 
 
Timberline. Timberline is the transition between those climatic areas in which arborescent 

coniferous forests grow and those in which they do not. Generally speaking this occurs at 
the 10°C (50°F) isotherm — that is, where the warmest month of the year (in Alaska this 
is July) has an average temperature between 0° and 10°C (32° and 50°F). As with tundra, 
there are two types of timberline: altitudinal and latitudinal. 

 
Altitudinal timberline is often surprisingly abrupt because the temperature drops off 
relatively rapidly with elevation. It can be found anywhere where the mountains are tall 
enough but will occur at higher elevations in equatorial regions and at lower elevations in 
polar and sub-polar regions. 
 
Latitudinal timberline marks the boundary between subarctic regions and the true Arctic. 
It is usually not as obvious as altitudinal timberline because temperature changes are 
proportionally less per unit of horizontal change than per unit of vertical change. This 
means other factors such as soil quality and microclimate have a chance to effect tree 
growth. In addition, unless the region in question is perfectly flat, elevation plays a role in 



tandem with latitude. Thus the arctic timberline can often incorporate a zone of transition 
tens or hundreds of kilometers wide [Young 1989]. 
 
Technically, one does not reach the latitudinal timberline on the Dalton Highway until 
around Chandalar Shelf. The timberline encountered at Finger Mountain is altitudinal. 

 
 
Tolovana Hot Springs. Located at the edge of the Minto Flats off the Elliott Highway 

approximately half way between Livengood and Minto, this rustic hot springs resort is a 
favorite destination of snowmachiners, mushers and some of the more ambitious of 
Fairbanks' cross-country skiers. 

 
 
Toolik Lake. [D284.2] Toolik is a kettle lake at the headwaters of the Kuparuk River formed at 

the time of the Itkillik II glacial deposits. The name means “king loon” (Yellow-billed 
Loon) in Inupiaq. Note: tuullik is also the word for the Golden Plover (Pluvialis 
dominica) [MacLean 1980]. The lake contains five species of fish including arctic 
grayling, lake trout, burbot, and whitefish [Barnes 1999]. In older reports Toolik is 
referred to as Murphy Lake [UA Anthropology 1971]. Maximum depth of Toolik is 23 
meters (77 feet). 

 
There are several Nunamiut archaeological sites along the eastern edge of the lake, 
probably dating from "just pre-contact to some indefinite time in the near past."55  
 
The moist heath around Toolik Lake is home to a rare plant, a species of water blink 
(Montia bostockii) much like a spring beauty, which is only otherwise known in a few 
places along the Alaska-Yukon border [Murray 1980]. 

 
 
Tors. This term describes "a residual mass of upward projecting bedrock exposed by differential 

weathering and removal of weathered debris."56 Tors can be exposed through wind 
erosion, water erosion or glacial activity. Tors can be seen in many places throughout the 
Yukon-Tanana Uplands; along the Elliott Highway specifically, granite tors can be seen at 
Wickersham Dome and at Grapefruit Rocks. 

 
 
Trapping.  
 
 See Volume 1: Human History. 
 
Tropics. The tropic of Cancer (northern hemisphere) and the Tropic of Capricorn (southern 

hemisphere) are similar to the Arctic and Antarctic Circles in that they mark special events 
in the suns peregrinations. They mark the farthest north (Cancer) and south (Capricorn) 

                                            
55 Glenn Bacon, in Final Report of the Archaeological Survey and Excavations along the Alyeska Pipeline 
Service Company Pipeline Route. pg.273. 
56 Clifford Embleton. Glacial and Periglacial Geomorphology. p.533. 



points on the Earth where the sun is directly overhead for some portion of the day. This 
occurs during the June (Cancer) and December solstices (Capricorn). 

 
Trout. (Salvelinus namaycush) The lake trout is Alaska's largest fresh water fish and can reach 

weights in excess of 50 pounds. It is a char and thus closely related to arctic char and 
Dolly Varden. Trout do not migrate and are 
only found in lakes large enough and deep 
enough to provide forage and shelter 
throughout the winter. They eat anything 
they can find; one researcher found a trout 
along the Denali Highway with four voles, 
which had presumably fallen into the water, 
in its belly [Redick 1970].  

 
 
Tulugak Lake. About 16 miles north of the present day village of Anaktuvuk Pass, Tulugak Lake 

was the site of a semi-permanent camp of the Nunamiut Inuit for several years prior to the 
settlement of Anaktuvuk Pass itself. The name Tulugak (or Tulugaq) means "raven" [Orth 
1971]. 

 
 
Tundra. The term tundra, when used in English, refers to any area beyond the limit of tree 

growth. The original Finnish word actually means an area of sparse woodland near 
timberline [Young 1989]. 

 
Though it may look barren at first glance, a wide variety of plant species grow on the 
tundra, most dominant of which are the sedges. Nearly all Alaskan sedges belong to two 
genera: Eriophorum (arctic cotton) and Carex (true sedges). Over 100 species of Carex 
are known in Alaska. In addition to the sedges, many species of grass thrive in the arctic, 
as well as heaths (rhododendrons, azaleas, manzanita, heather, blueberry, cranberry, 
Labrador tea, and mountain laurel), roses (Dryas, tundra rose, lupine), saxifrages, mosses, 
lichens, primroses, gentians, etc. [White 1974]. 
 
Tundra can be subdivided in a number of ways, most broadly into alpine and arctic tundra. 
The plant families of alpine and arctic tundra are generally the same, though different 
species may be present in the different types. 
 
Alpine tundra occurs at elevations above which arborescent coniferous forests do not 
grow. Since this implies mountains, alpine tundra is often but not always relatively well 
drained. Alpine tundra is encountered along the Dalton Highway at Finger Mountain and 
off and on from there north to Chandalar Shelf. 
 
Arctic tundra occurs at latitudes north of which arborescent coniferous forests cannot 
survive. As there is nearly always a component of elevation involved, and because alpine 
tundra occurs at lower and lower altitudes as one moves north, designating an exact 
boundary of arctic tundra can be somewhat arbitrary. 



 
Note: The last naturally occurring spruce tree occurs at the bottom of Chandalar Shelf 
along the Dalton Highway — just where the road hits a steep grade up to Atigun Pass. 
There are at least two spruce trees on the shelf itself – one just below the turnout at the top 
of the incline; the other across from the DOT Maintenance camp. These were both planted 
by road maintenance personnel [Reakoff May 7, 2017]. It could be argued that true arctic 
tundra is not encountered until one descends again on the north side of the pass into the 
Atigun Valley. — RW 

 
Scientists also differentiate between types of tundra based on the dominant species. 
Tussock tundra is characterized by a large proportion of Eriophorum vaginatum (a type 
of arctic cotton). It is the only type of arctic tundra which burns readily and seems to 
thrive best when thus disturbed periodically. Wet tundra is more widespread than tussock 
tundra and generally contains a different species of arctic cotton, E. angustifolium, which 
can tolerate standing water throughout the summer. Wet tundra is usually composed of a 
variety of plant species. Mesic tundra areas are also known as rock gardens. They are 
neither too wet nor too dry and often contain a number of grass species, making them 
important to microtines and grazers such as muskox and Dall sheep. Shrub tundra 
generally occur at lower latitudes and contain more woody plants such as dwarf birch, 
willow, heath and the various berries. Fell fields are stony areas where vegetation is 
sparse and discontinuous [Young 1989]. 

 
 
 
Twilight. 
 

Twilight is a continuum of light conditions occurring from the time the sun goes below the 
horizon to full dark. There are three different definitions of twilight. 
 
Civil twilight occurs when the sun drops to 6° below the horizon. It is marked by light 
levels at which it is difficult to read without artificial light. 
 
Nautical twilight occurs when the sun drops to 12° below the horizon. It is marked by 
light levels at which the horizon at sea becomes indistinguishable from the sky. 
 
Astronomical twilight occurs when the sun drops to 18° below the horizon. At this point 
the sky is as dark as it will become and a full complement of stars can be seen. (Of course 
the phases of the moon, cloud and snow cover, and artificial light sources can affect this.) 

 
 
Volcanoes. Most of Alaska's volcanoes are concentrated around the Pacific Rim — the Aleutian 

Islands and the Gulf of Alaska. 
 

Mount Katmai erupted in a series of explosions in June of 1912. Ash from these eruptions 
plunged the city of Kodiak 100 miles away in total darkness for 60 hours. The explosions 
could be heard as far away as Juneau which lies 750 miles from the mountain [Naske 



1987]. Since then numerous eruptions have occurred along Cook Inlet and elsewhere in 
the state. Mount Iliamna, Mount Redoubt, Mount Spurr and Mount St. Augustine are all 
active volcanoes. 
 
There are no active volcanoes north of the Alaska Range. 

 
 



 

Walrus. One of Alaska's most fascinating creatures is the Pacific walrus (Odobenus rosmarus). 
Though rare enough east of Point Barrow that they do not contribute significantly to 
native subsistence efforts, they do apparently range as far as Canada at times. 

 
These huge beasts (mature bulls can weigh up to two tons) feed mainly on clams, snails, 
crabs, shrimp and worms which they graze from the ocean floor much like a sheep grazes 
on land — apparently they eat only that part of the clam which protrudes from the sea 
bottom. Occasionally, some individuals catch and devour seals. They are relatively long-
lived (bulls may survive as long as 35 years) and have strong social ties. Over the years, 
people have observed walrus in a number of behaviors that indicate a high degree of social 
bonding. One might expect cows to bond closely with their calves, and indeed they have 
been known to go to great extremes to protect or rescue their young, even to the point of 
carrying dead calves away from Eskimo hunters. But other ties exist as well. Males will 
frequently try and rescue stranded or wounded companions from ice-flows even in the 
presence of danger [AG 8.2]. 
 
Walrus have a number of physiological adaptations worthy of special mention. One of 
these is a pair of sacks or bladders in their necks which can be filled with air when the 
animal needs to sleep at sea and which keep their heads at or near the surface [AG 8.2]. 
Another is a network of blood vessels in the skin which contract when the animal is 
swimming in cold water so that little blood can circulate through them. This minimizes 
loss of body heat to the environment, as well as making them appear white rather than the 
pinkish-brown we expect [Sea World 2001].  

 
 
Warble flies. (Hypoderma tarandi) Though of little concern to humans, warble flies are a serious 

caribou pest and may even contribute to the death of some calves. Female warble flies lay 
their eggs on the hair of the host's legs and abdomen. When they hatch, the larvae bore 
through the skin and burrow their way upward to lodge against the skin of the back, where 
they winter. Nearly 2,000 of these parasites have been counted in a single yearling caribou 
[AG 23.4; Valkenberg 1999]. Late in the spring, the maggots emerge through the skin of 
the host and drop to the ground, where they pupate. In about a month, the pupae hatch into 
flies and the cycle starts anew [Pielou 1994]. 

 
 
Whalebacks. Whalebacks are geological formations similar to glacial moraines found at the 

mouths of slushflow gullies. Whaleback dunes are fairly large snow bedforms formed 
during high winds. 

 
 
Whales. Several whales get as far east as Prudhoe Bay during the summer months. 
 

The most important of these for subsistence hunters is the Bowhead Whale (Balaena 
mysticetus). Bowheads are filter feeders, or baleen whales. This means they use finely 
fringed plates called baleen to sieve krill and other tiny creatures from the ocean. One strip 



of baleen may reach as much as 3.5 meters (12 feet) in length. Bowheads grow to 15 to 18 
meters (50 or 60 feet) in length and weigh up to 60 tons. Native hunters report having 
observed bowheads use their heads to break through ocean ice more than a foot thick [AG 
8.2]. 
 
Beluga whales (Delphinapterus leucas) are also found throughout the Arctic Ocean. They 
are shallow water whales and are often seen in bays and estuaries. Some have even been 
spotted as far as 600 miles up the Yukon River. Unlike bowheads, belugas are toothed 
whales, feeding on fish, squid and marine invertebrates. Adult males reach about 4.5 
meters (16 feet) in length and weigh around 3,500 pounds. They are extremely social 
animals and can sometimes be seen in herds of several hundred individuals [AG 8.2]. 
 
Killer whales. (Orcinus arca). Though not common, orcas do follow the receding ice 
pack deep into the Beaufort Sea. They are the most easily recognized of all the toothed 
whales and can be identified by their black-and-white coloration and their large, erect 
dorsal fin. Killer whales are considerably larger than belugas, weighing up to 10 tons [AG 
8.2]. 
 
Narwhals (Monodon monoceros) inhabit most of the Arctic Ocean but occur most 
commonly in the Canadian Arctic and northwestern Greenland. Only about a dozen 
narwhals have been recorded in Alaskan waters. The name narwhal comes from 
Norwegian and means “corpse whale,” probably because of the mottled color of their skin 
which resembles a drowned person. Narwhals catch and crush deep-living crustaceans, 
squid and cod in their powerful jaws. The horn, found only in males, is actually a tooth, 
one of only two the animals possesses. Occasionally, both teeth will grow out from the 
gums in the manner of the more normal single spiral. It is unclear what purpose these teeth 
serve [AG 8.2]. 

 
 
 
Whitefish. There are eight species of whitefish in Alaska; one or more of them may be found in 

just about every type of freshwater habitat north of the Alaska Range. Though entirely 
edible, whitefish are mostly used for feeding dogs. They can be caught year round and are 
popular with ice fishermen [Alt 1978].  

 

 
 
 
 
Wickersham Dome. [E28] Also known as Wickersham Mountain, Wickersham Dome is the 

highest elevation along the Elliott Highway. The summit is 977.5 meters (3,207 feet). At 



one time, there was a roadhouse, called Snowshoe Roadhouse, near the top of 
Wickersham along the old Livengood Trail [McGarvey 1960]. Wickersham Dome was 
named after James Wickersham. 

 
There is a second Wickersham Dome located just northeast of Camp Denali at the 
northern edge of Denali National Park. 

 
 
Wildflowers. The following list makes no pretensions of being complete, even at the family level. 

I have tried to give a few interesting facts or identifying characteristics that will give your 
own study of the flowers along the Dalton Highway a place to start. I expect you will soon 
outgrow the information provided here. 

 
 

Borage. Several well-known flowers belong to this family. 
 

Forget-me-nots. The most famous members of the 
borage family are the forget-me-nots, of which 
there are several species. The flowers are 
unmistakable, a brilliant sky-blue with a yellow 
center. They are not uncommon but one has to look 
hard because individual flowers are quite tiny and 
they do not always grow in clumps like one sees on 
postage stamps and other romanticized renditions 
of Alaska.  
 
 
 
 

   
 

Bluebells. This very common flower goes by many names in 
various parts of the country: lungwort, bluebell, chiming bell. 
It is an early colonizer after forest fires and sometimes can be 
seen in incredible quantity and splendor several years after a 
burn. 

 
 
 
 
 
Composites. This is a huge family including goldenrods, daisies, asters, fleabanes, 
marigolds, chamomile, yarrow, pineappleweed, chrysanthemums, artemesia, arnicas, 
groundsels, dandelions and a host of others. Composites as a family are easily recognized 
by the fact that their blossoms are made up of many separate flowers. There are over 125 
composite species in Alaska. 

 Bluebells 
(Mertensia paniculata) 

Alpine forget-me-not 
(Myosotis alpestris) 
Alaska State Flower 

 



 
Crowfoot. This is a well-represented family in Alaska which includes marigolds, 
columbines, larkspur, monkshood, crocus and anemone. Of these several grow in northern 
Alaska. 

 
Dwarf (Arctic) Larkspur is a cream- to deep blue-colored flower that prefers 
stony mountain slopes and tundra and can be found as far north as the Brooks 
Range [White 1974]. It is poisonous and related species in more southerly cattle 
raising country are sometimes known as locoweed. 
 

   
 
 
Monkshood of several species can be found just about anywhere in the state. One, 
A. maximum, grows in the Aleutian Islands and was traditionally used by the 
Aleuts as an ingredient in their harpoon poison [Langdon 1993]. 
 
 
 Pasque Flower (Pulsatilla patens or 

Anemone patens). Found throughout central 
Alaska and into the Yukon Territory on 
south-facing bluffs or slopes especially in 
sandy or gravely soil, the pasque flower is a 
favorite of many Alaskans because it blooms 
early and in places many other flowers shun. 
It is also known as the wild crocus and can 
be identified by its violet, star-like petals and 
yellow stamen. 

 
 
Windflower (Anemone parviflora), also known 
as northern anemone, is often found in large 
beds on stony slopes and in meadows, especially 
in places where drifted snow lingers. There are 
several related anemones which grow in arctic 
Alaska.  

 

Larkspur 
(Delphinium bracycentrum) 
 
 
             Monkshood 
            (Aconitum delphinifolium) 
 
 
 
Both of these plants are 
poisonous! 



 
 
 
Dogwood. Cornus canadensis is quite ubiquitous in forested areas. Short, with one four-
petaled white flower peeking from a nest of large, heavily veined leaves, it has orange or 
red berries. It is known by various names including bunchberry, Canadian dwarf 
dogwood, and dwarf cornel. More information and a photo can be found under berries. 

 
Evening Primroses. These are the fireweeds and can be found under the heading: 
Fireweed. 
 
Figworts. A large and varied family with at least 13 members growing in our area of 
interest alone; members include the paintbrushes and louseworts. 
 

 
 Woolly lousewort. (Pedicularis Kanei) Mostly this lovely pink flower 
needs to be mentioned because of its ghastly name. Sheepherders in 
days gone by feared that the fuzz of the lousewort harbored lice. The 
root is long and starchy and has been used as a food by Inuit peoples. 
 
 
 
 
 
 

 
Gentians. Four species of gentians may be found along the 
Dalton Highway. The glaucus gentian (Gentiana glauca), a 
small, bluish-green flower is quite common near the Galbraith 
Lake-Gates of the Arctic access parking area.  

 
 
 
 
 
Heaths. Include Labrador tea, Lapland rosebay (a rhododendron), alpine azaleas, 
cassiope, bog rosemary, bearberry, blueberry, and lowbush cranberry. 

 
 Alpine azalea. (Loiseleuria procumbens) 

Many visitors will be familiar with azalea 
blossoms and amazed at how diminutive 
our alpine variety is. It blooms for only a 
short time early in June, but look for them 
at Finger Mountain 

 
 



 
 
 
 
Arctic bell heather. (Cassiope 
tetragona) These tough plants are wide 
spread and quite common. They can be 
recognized easily by their leaves which 
grow in four tightly packed and 
regimented rows and remind one of a 
phillips-head screwdriver. The flowers 
are small, white, dangling bells that 
bloom from mid-June to mid-July.  

 
  
 

Labrador tea. (Ledum palustris) Very common in the boreal forest and 
alpine tundra areas, Labrador tea is very easily identified. The leaves are 
dark green above, orange below and fuzzy. When crushed they give out a 
pungent, though pleasant odor. Flowers are long-lasting white balls seen 
long after most other flowers have gone to seed. 
 
 
Note: Although all the literature mentions that a tea can be brewed from 
Labrador tea leaves, (it is mildly diuretic) I have never actually met 
anyone who acknowledges drinking it. — RW 
 
 
 
  

Iris. Wild irises are quite common around Fairbanks but become scarcer as one travels 
north. Some of the washes at Creamers Field have great iris displays in the summer. 

 
 
 
Lilies. Five species of lilies can be found north of 
Fairbanks. These include the white or death camas 
which produces a toxin called zygadenine which 
causes vomiting, lowered body temperature and 
finally a coma, and wild chives which are aromatic 
and tasty, being one of the few green plants 
harvested and stored by Inuit peoples.  

 
 
 
 

Death camas 
(Zygdenas elegans) 



 
Mustard. There are many mustard plants in Alaska both indigenous and imported. Most 
are fairly unremarkable. Several, however can be quite showy. Cardamine purpurea, the 
purple cress, is found in moist meadows and hillsides up to 1,825 meters (6,000 feet) in 
elevation. Smelowskia are white-flowered plants found in mountainous areas, especially 
on rockslides. 
 
Orchids. Surprisingly enough, there are 31 different species of orchids in Alaska. Of 
these, nine grow north of the Arctic Circle. It is against the law to pick or transplant wild 
orchids in Alaska [AG 23.3]. 
 

 
Note: I have not found a source that pinpoints specifically which if any of these can be 
found along the Dalton Highway. — RW 

 
 
Peas. Eskimo potatoes and wild sweet peas are treated under the heading: Eskimo 
potatoes. Other important peas in northern Alaska are lupines, milk vetch, and oxytropes. 

 

  
 
Lupines. (Lupinus arcticus) Many travelers will be familiar with lupines from 
other parts of the country; in Texas, a similar species is called bluebonnet. Large 
numbers of lupines grow on the North Slope creating magnificent fields of blue 
which, when seen at a distance, can fool one into thinking one is looking at a lake. 
 

 
 Pinks. This family is represented by over 30 

species along the Elliott and Dalton Highways, 
including numerous nondescript chickweeds. 
The most interesting member of the family is 
moss campion (Silene acaulis); a ground-
hugging plant with a mat of tiny pink flowers 
found in sandy, dry soils at higher elevations. 

 
 
 



 
Poppies. For information on these interesting flowers, see the discussion under: Cold 
adaptations (plants). 
 
 

Primroses. There are a number of primroses in 
northern Alaska, of which one of the prettiest is the 
frigid shooting star (Dodecatheon frigidum). The 
anthers of this delicate flower are black and point 
downward. The petals are pink and drawn back 
toward the sky, like the plume of an asteroid 
entering Earth's atmosphere. 
 
 
 

 
Purslanes. Spring beauty's distinctive pale petals with brightly colored pink veins can be 
found mostly in rocky, wet soils, often in the mountains to about 1,825 meters (6,000 
feet). One purslane, Montia bostockii is quite rare and found only in a few isolated 
locations including the moist heaths around Toolik Lake [Murray 1980].  

 
 
 

 

   
 
 
Roses. Roses are represented in Alaska by a striking variety of plants that little resemble 
traditional roses. These include Alaska spirea, 
mountain ash, cloudberry, raspberry, 
cinquefoil, the avens, and dryas. 
 

 
Alaska spirea (Spirea Beauverdiana) 
is found in most places in Alaska 
except the North Slope. It is a bushy 
plant with very small white flowers in 
clusters. A good place to point out 
Alaska spirea is at Finger Mountain.  

 
 

Spring beauty 
(Claytonia samentosa) 
 
 Montia bostockii 



Avens. There are three species of avens within our area of interest. Geum 
macrophyllum is a large-leafed yellow flower found mostly in thickets and woods. 
Geum Rossii, known as Ross avens, is also yellow; a low-growing species that 
prefers rocky areas at higher elevations. Geum glaciale is an early flowering rose 
with a striking mass of bright green vegetation. It, too, is usually found in 
mountainous areas. 
 

   
Geum macrophylum               Geum Rossii                Geum glaciale 
 
 
 
Cinquefoil or potentilla is a lovely 
yellow-flowered plant, most species 
of which have five-fingered leaves. 
Some species, especially within the 
boreal forests, are large and bushy 
while alpine species tend to grow low 
to the ground.  

 
 
 
 

Dryas are represented by a number of species 
including yellow dryas and a white-petaled 
relative commonly called mountain avens, 
though it is technically not an avens. Eight-
petaled dryas is quite common and easily 
recognizable by its leaves which are oblong, 
small and very tough. Look for these white 
flowers at Finger Mountain. 

 
 
 
 

Tundra rose 
(Potentilla fruiticosa) 

Eight-petalled dryas 
(Dryas octopetala) 



Wild roses. (Rosa acicularis) These beautiful pink-
flowered bushes are famous for a number of reasons. For 
one thing, they have thorns which make walking in 
Interior forests somewhat uncomfortable without the 
proper clothing (another common name for them is 
prickly rose). For another, they produce fruits, call 
rosehips, which are high in vitamin C and can be made 
into jams, jellies, syrup and marmalade.  

 
 

Saxifrages. Around 26 species of saxifrage may be found in our area of interest. These 
include a variety of interesting flowers, as well as a couple of edible currants. Saxifrage 
means "rock breaker.” 
 

 
 Bear flower. (Boykinia richardsonii) This tall 

white-flowered plant has large, crenelated leaves 
and is a favorite food for bears [White 1974]. 

 
 
 
 
  
 
 

Bog saxifrage. (Saxifraga hirculus) This a 
beautiful yellow saxifrage whose petals have 
distinct orange spots on them. As the name 
implies, this plant grows in bogs and wet 
meadows, including wet tundra areas. 

 
 
  
Purple Mountain saxifrage. (Saxifraga 
oppositfolia) An early-blossoming, high-mountain 
saxifrage, this variety has striking reddish-violet 
petals and tightly bound rosettes of leaves. 
 
 
  
 
 

Spider saxifrage. (Saxifraga flagelleris) 
Recognizable in all seasons by the creeping 
rhizomes which allow this plant to reproduce 
asexually during weather-shortened summers, 



spider saxifrage can be seen around Atigun pass. See: Cold adaptations (plants). 
 

 
 
Sundews. These are some of Alaska's only insectivorous 
plants. They are found throughout most of the state south of 
the Brooks Range, especially in peat bog areas. Sundews 
attract insects via sticky secretions on the ends of tentacles. 
These tentacles move when disturbed and bring trapped 
insects into contact with glands which secret digestive 
enzymes. Flowers are found on stalks which reach relatively 
far above the rest of the plant. Insect prey and insect 
pollinators are generally different species. The plant 
illustrated is Drosera intermedia or long-leaved sundew. 
 
 
  
 
 

Wintergreen. A number of similar species can be found in 
northern Alaska. All have white flowers growing heavily from 
stiff stalks and smooth, rounded basal leaves. 

 
[Hulten 1968; Pratt 1989; White 1974] 

 
 
 
 
 
 
Willow. There are 33 to 38 species of willow in Alaska but only around 20 live in the Arctic. 

Alaskan willows are water-loving, deciduous shrubs which can occasionally reach 5-6 
meters (15-20 feet). 

 
Feltleaf willow is the most common willow in and north of the Brooks Range. Called 
uqpipiaq by the Nunamiut, feltleaf willow was used in the construction of tent poles, 
snares, traps, snowshoes and the framing of small boats. Leaves and new shoots were also 
mixed with oil and eaten in early spring [Partnow 2008]. 

 



 
 
 
 
Diamondleaf willow (Salix planifolia) or kanuŋŋiq was also used for making sled runners 
and snowshoes [Partnow 2008]. 
 
 
Round-leafed willow (Salix rotundifolia) 
looks more like a flower than a shrub. It 
grows in tundra and rocky areas and rarely 
gets more than a few inches in height. 
Round-leafed willows produce a stiff 
reddish catkin which acts as a heat wick in 
the spring and creates a small circle of 
ground around the plant which thaws a few 
days early than the surrounding tundra 
[NATC Guide observations].  

 
 
Net-veined willow (Salix reticulata) is easily confused with bearberries in that its leaves 
look very similar (although they have a distinct stalk) [Pielou 1994]. 
 
 
 
 

 
 

Feltleaf willow 
(Salix alexensis) 



Wolves. (Canis Lupus) When speaking or writing of wolves it is important to realize any 
generalizations about their behavior have value only in an abstract sense. As soon as one 
tries to relate "facts" about wolves to a particular animal, pack or population, they tend to 
break down amidst the welter of individual personalities. For example, although we can 
make some general statements about pack behavior, specific packs may be timid or 
aggressive, loosely knit or military, show a tendency to eat small game over larger game, 
etc., etc. depending on the composition of individuals making up the group. With this in 
mind, here are some more or less acknowledged facts about wolves.  

 
History. Canis emerged as a 
recognizable genus during the 
Pleistocene about one million years ago, 
but the modern wolf did not develop 
until quite a bit later. At one time, 
wolves ranged throughout the northern 
hemisphere, but today exist only as 
isolated pockets or protected 
populations with the exception of 
Alaska, Northern Canada and probably 
Russia. There are 20 to 30 subspecies of 
wolf, depending on who is counting 
[Lopez 1978]. 
 
Wolves in Alaska normally weigh up to 
120 pounds. The largest wolf ever 
recorded came from central Alaska near 
the Canadian border and weighed 175 
pounds. 
 
Adaptations. Wolves are protected from the cold by two layers of fur. 
The under fur is shed yearly but the guard hairs are (mostly) retained. 
The long, extremely bushy tail is used as a blanket for the nose and face 
when the animal is sleeping. A less obvious adaptation is that the 
temperature of the footpads, where the feet come into contact with the 
snow, is regulated independently from the rest of the animal's body and 
is maintained just above freezing [Lopez 1978]. Since the heat 
differential between the foot and the environment is relatively small, far 
less heat is lost than if the animal had to maintain warm temperatures 
throughout its extremities. 
 
Packs. Wolves are highly social animals which live and hunt in packs of 
from two to 20 individuals. The largest pack whose numbers have been 
confirmed was seen in Alaska and had 36 members. Stories of wolf 
packs of up to 100 animals are probably exaggerations. The pack is led 
by an Alpha Male and an Alpha Female, though the actual role these 
individuals take varies with their personalities and those of their pack 



mates. For example, under normal circumstances only one female in a pack becomes 
pregnant in a given season; and this may or may not be the Alpha. 
 
Wolf packs are territorial, the size of the range depending on the size of the pack and on 
the amount of game available. Generally speaking, ranges get larger the farther north the 
pack is found. Pack ranges in northern Alaska may be as large as 600 square miles. 
Wolves spend eight to 10 hours a day on the move and can cover 30 or more miles per 
day. They can run nearly 40 miles/hour when chasing game [Lopez 1978; Mech 1988]. 
 
Wolves communicate with each other in three distinct ways: through sound, body posture 
and scent. Close observation shows that most wolves have facial coloration that accents 
their eyes and ears. It is believed this aids others in recognizing and interpreting facial 
expressions. Scent is used to ward off other packs from a territory, but more importantly it 
serves to maintain "a sense of spatial organization for the resident pack."57 Scent comes 
from glands located on the anus, between the toes, on the heels, on top of the tail and on 
the cheeks. 
 
 
 
Natural history. As mentioned, usually only one female in a pack becomes pregnant in a 
given year. She will normally drop from four to six pups, though as many as 13 have been 
recorded. The mortality rate of the pups is high — about 60% in the first summer. Those 
individuals that make it through the first two winters will often strike out on their own the 
following spring, searching for another pack that will take them in. This provides for 
better genetic flow, i.e. less inbreeding. Generally, individual wolves live for eight to nine 
years if they do not meet up with a fatal accident along the way. Hunting moose and 
muskoxen are extremely dangerous occupations; getting caught in the home range of a 
competing pack can lead to conflicts which sometimes result in death; and human trapping 
(not to mention predator control programs) all tend to thin wolf populations. 
 
Control. The reasons given for killing wolves have ranged over the years from self-
protection, economic necessity (wolves sometimes kill livestock, and in Alaska they 
compete for subsistence resources such as moose and caribou), religious necessity (wolves 
were often thought of as evil, agents of the devil), and for their own good (In Alaska it has 
been argued that wolves deplete caribou populations to the point that they starve 
themselves, and by killing wolves today, we can increase the prey base so they can be 
healthy in the future. Also, it has been argued that killing lice-infested packs is necessary 
to prevent the parasites from spreading [Lopez 1978]. 
 
In Alaska, a bounty was established on wolves in 1915 [Lopez 1978]. 
 
In 1972, aerial hunting by private individuals was outlawed [Lopez 1978], and then 
reinstated in 1976. The Department of Fish and Game continued to issue permits to "pilot-
gunner teams"58 at least into the late seventies [FDNM — August 27, 1977]. At that time, 

                                            
57 Barry Lopez. Of Wolves and Men. pg.49. 
58 Fairbanks Daily News Miner. August 26, 1977. 



wolves were being hunted in the western Arctic in an effort to boost caribou populations 
there. 
 
Current status on wolf control. In January 2000, the Alaska Board of game approved a 
plan to kill wolves in the McGrath area and in the Nelchina basin northeast of Anchorage, 
both for the purpose of increasing moose numbers to satisfy human hunting demands. 
However, these plans were subject to approval by the governor, and Governor Tony 
Knowles at first refused to give them the go ahead without further study [FDNM — 
February 27, 2000]. Approval was finally granted, under the condition that as long as 
measures were in place to control the wolves, people would not be allowed to hunt moose 
— a compromise that did not please the residents of McGrath in the least. — RW, April 
2001 

 
 
The Inupiaq word for the gray wolf is amaguq [MacLean 1980].



 
 

 
Yukon River. [D55.5] The Yukon is the major river draining the area between the Brooks Range 

and the Alaska Range. It is either 1,800 or 2,300 miles long depending on which starting 
point one chooses, flows east to west and empties into the Bering Sea. From the E.L. 
Patton Yukon River Bridge it is 800 miles to the mouth and 500 miles to the Canadian 
border. The Yukon is the fifth longest river in North America and the 21st in the world; 
however, it carries the fifth largest volume of any river in the world. At the bridge, it is 1/2 
mile wide but upstream at Fort Yukon on the Yukon Flats where it is heavily braided, it is 
20 miles wide and just west of the Dalton it narrows in Rampart Canyon to just 250 yards 
east of the town of Tanana. Salmon, whitefish, burbot and pike (at the confluence of clear 
water streams) can be found depending on the season. The Yukon ranges in depth from 6 
to 21 meters (20 to 70 feet). It is frozen over from mid-October to mid-May. 

 
 

Breakup dates for the Yukon 
at the Yukon Crossing 

 
Year Date Year Date Year Date Year Date 
  

 
1990 May 6 2000 May 11 2010 May 4 

  
 

1991 May 3 2001 May 20 2011 May 12 
  

 
1992 May 24 2002 May 15 2012 May 4 

  
 

1993 May 7 2003 May 5 2013 May 16 
  

 
1994 May 4 2004 May 8 

 
  

  
 

1995 May 2 2005 May 4 
 

  
1986 May 15 1996 May 16 2006 May 10 

 
  

1987 
 

1997 May 7 2007 May 9 
 

  
1988 May 9 1998 May 8 2008 May 7 

 
  

1989 May 4 1999 May 14 2009 May 8     
 
 

Note: Most of these dates are extrapolated from USGS stream flow data. As a baseline for 
water level at which the ice could theoretically be expected to go out I used actual known 
breakup dates for 1998 and 1999. — RW 

 
 
Yukon-Tanana Uplands. [S1-D55.5] This geographical region includes all the area within a 

triangle formed by the Yukon River to the north, the Tanana River to the south and 
roughly the Fortymile to the east. It is characterized by rugged ridges and rolling hills. 
Higher elevations are treeless alpine tundra with boreal forest filling the valleys, lower 
hills and south-facing slopes. One important feature of the Yukon-Tanana Uplands is that 
they were never glaciated [UA Anthropology 1971]. 

 



Geology. Some of the oldest rocks in Alaska are found within this area and are estimated 
to be 1 billion years old and more. The Yukon-Tanana Uplands are composed of 
metamorphosed rocks of the North American continent with some intrusions or overlays 
of more recently accreted material (See: Geology). They have also been intruded by 
numerous granitic bodies at various times, probably as the northern section of Alaska 
rotated away from the Canadian arctic. 
 
During the ice ages, when the Wrangell-St. Elias and Alaska Mountains were heavily 
glaciated, large deposits of debris accumulated in the Tanana Valley. Dry conditions 
allowed this to be picked up and swept northward by the prevailing wind where it was 
dropped as a thick blanket of loess over the bedrock. In some places this loess can be as 
much as 60 meters (200 feet) deep [AG 21.4]. 
 
Over time, as later erosional processes carried this loess down into the valley bottoms and 
out to sea, tors of granite and Yukon-Tanana bedrock were exposed. These can be seen 
along Chena Hot Springs Road, on Wickersham Dome and in a few other places along the 
Dalton Highway. 

 


