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AIS'l'RACT 

Studiee of mink in the Yukon- Kuekokwia Delta of aou~at Alaeka 

were condllcted tztom June, l96o, to February, 1962. The ae atudiea in­

dicate that t he 1101t illportc t food 1teu of mink in t hi s area an 

saall ll&lllll&l.a t aken durinl the sWIIIUr and blaald'iah taken during the 

fall and early winter. It was found that mink of this region ute dur­

ing the second and third weeks of April, and have their 10wag during 

the -.!·idle of June. Mink are very selective in their choice of natal den 

sites. Natal dena were always found in areas of deep annual tba, 

un1er a plant coYer of Spiraea beauverdiana or ~ app. Suitable 

conditions occur most commonly on the banks of small streams, or on 

pingos. 

Sex ratios of the 1960-1961 and 1961-1962 harvest were determin• d 

through examination of pelts. The sex compositi?n was 59.J per cent 

males during the 1960-1961 trapping season, an1 67.2 per cent males dur­

ing the 1961-1962 season. The difference was significant (Chi-square• 

39.22), and was attributed to differences in trapping conditions and 

population levels. Certain s)!:ull measurell8nts can be used to separate 

the sexes. These are the b~silar length (of Hensel), and length of the 

tooth rowe • 

Age determinations were based on criteria established by previous 

investigators. The phenoMnOD of decreasing depth of skull with increas­

ing age or mink, was brought to light. Differences in t his 118asurement 

appear to correspond to different age .groups. 

Trapping methods, procedures and effects are considered, and it 

is concluded that the taluyak is the most s atisfactory trap for taking 
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adak :1a -u. Dll~. 'I'M bU'ftlte ot II1D.Ir 1a tbe O.lta rlapd fro. 7,ooo 
to Ja0 000 peltl ,.r HUODt Witb a OOJ"niPOad1DC ranp in 'f'al.u of1 

ll7S,ooo.oo to t1,ooo,ooo.oo. 
The aoat Wpcrtan'i factor :reaponaible tor popalatU. l.tqll ctu­

iag 8Jf¥ tl'&ppinl 1ea1on b '\be IUZ"f'i'f'&l IUOO..I of J"''IUUC a1nJc Nn -'• 

ing the ~r preoedinl the trapping aeuon. l'f'i~oe ia41oatel 'ibat 

the major factor• affecting suZ"f'i'f'al nooesa are clt.atio. S.uon1 or 

hilll m.nk alnuldADce tollmred breeding Muon. dlal'inl which wana, dry 

nather pre'f'ailed, and vioe 'f'ersa. 

leveral other upeots of the biologr of m1ak are di1cuseed 1Dclud­

1ng the effect• ot topographic feature• and heavy maobinery on a1Dk 

habitat. Heavy uchinel'y, especially tracked T1h1cle11 penu.nentl7 

d.eetror• babitat b7 disrupti.Dg tundra 'f'egetation. Di1rupt1on ot the in­. 
aulating sat of ngetation cauaee ditfential thawing of pel'llatrost, re­

sulting 1n the tonation of extensive thaw sinks. 

It 11 thouaht that the 'f'alue of a1Dk tU.n in the Del'ia can be 

increased b7 unitora processing and quantitr marketing of pelt•• 
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00 PREP'ACE 

Thil innstic&tion Wall made posaible by funds provided by f.S.ral 

Aid in Wildlife Reatoration, Project W- 6-1-2, Work Plan G, Job No. -· 

through t he Cooperative Wildlife Research Unit of t he Uni versi ty of 

·- Alaeka. Inn stigation begar. in June, 1960, and wae concl uded in Feb­

ruary, 1962. 

Completion of this project is the result of effort b,y a great 

many people; they are too numerous to mention each b,y name. A fn 

ot the people instrumental in the completion of this study, and to 

whom ! am especially thankful, include1 Dr. Frederick C. Dean for his 

efforts in directing this study, and for hie invaluable help in revin­

ing this thesist Mr. Robert F. Scott, Unit Leader, who initiated the 

projectf Dr. James E. Morrow and Dr. James Lindzey tor guiding the pro­

ject, offering helpful suggestions and tor their critical review of the 

thesis; Dr. Albert W. Johnson and Dr. Leslie A. Viereck for identifying 

some ot the plants and revit!ltling sections of this thesis; Dr. L. Gerard 

Swartz for identifying parasites found in mink from the study area1 

Dr. David M. Hopkins, Dr. Troy P~~ and Mrs. Florence Weber tor their en­

lightening discussions and suggestions with respect to geology of the 

Delta; bush pilots John Samuelson Jr. and the late Gary Hodgins, !or 

or ientation and their logistic support; traders in the area including 

John Samuelson Sr., Jim Stevenson, Joe Mendola, George Sheppard and 

Keith Swanson, for tneir cooperation in many w~s; and the people of 

Nunapitchuk and Kasigluk f~r attempting to teach a novice the w~s of 

the tundra and providing interesting and informative com~any. Edward 
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and Michael Chue o! Nune:pitchuk and 010&1' Beaver and !von Albrilht of 

luicluk were especial~ helpful. The !ollowinc Buzoeau o! Indian At!ail'e 

t eaohezoe were veey helpful• Mzo. and Mr1. JU1e1 Hinlllan , Mr. and Mr1. Bno~ 

Crow, Mr. and Mzo1. Duane Cu llon ·and Kzo. and )(zoe, ban linn.y, who on 

many oooae1ion1 provided warm qu&l'tezo1 and hot meal• ~ an uncoa!ozotable 

investilatorJ Mra. Delores TinjUIII !or her helpful co.ent1 an4 t)'P1nc o! 

the final dl'att o! this thelia. 

Lut, but 11101t iJilportant, 11\Y wife Joyoe del!lei'Yes recognition !or 

her enoourag..ent throuchout th11 atudJ and for her effort• directed 

tow~d oompletinl it. To her I aa espeoi~ thankful. 

Authoritiel for soientifio nounclatuzoe used in th1111 thesis include: 

Anderson (19S9), Alllerican Ornitholo1ilte' Union (19.5?), Fink (1960), 

Hall and Kelson (1959), Simpson (194.5), and Wilimovsky (19S8). 
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INTRODUCTION 

The larse scale production of domestic mink t hroughout many sect ­

ions ot t he United Stat es and Canada has had its effect on t he trappinc 

industry by generally decreas i ng the demand for wild mink. With t n 

exceptions , the price ot wild mink f rom most areas of Nor th Aaerioa 

has declined steadily si noe World War II. An exception to this trend 

is the mink produced on the Yukon-KuskokwimDelta of sout hwestern 

Alaska. Demands of French and Italian fur markets have placed these 

mink among the most valuable produced in North America today. 

In recognition of the importance of the Yukon-Kuskokwim Delta mink , 

this stud7 wae originally initiated with the aims of t rying to gather 

information on their ecology, working toward identifying and evaluating 

factors affecting production and harvest, and attempting an explanation ot 

the reported marked fluctuations in abundance characteristic of mink in 

this region. During the course of study two additional pointe arose and 

have since become an integral part of this thesis. These are a discussion 

of certain taxonomic characters of mink from the Delta, and a discussion 

of the value and economic importance of the delta mink. 

Eskimos inhabit the area, and almost one half of the total Alaskan 

population of these natives is found on this triangular Delta. These 

people are largely dependent upon fish and wildlife resources for their 

physical and economic well being. SUrprisingly enough, there are only 

a few land mammals present which can be utilized, and the mink is by 

far the most important. Mink flesh is used as a food item, and pelts 

are used in the manufacture of home-made garments or as a source of 

income. 

1 



THE STUDY AREA 

The project ar~a includea all ot the Yukon-Kuskokwim Delta and 

nearby Nelson and Nunivak Islands. It extenda trom S9° 4'' north 

latitude to 62° ~'' north latitude, and 161° 00 1 west loncitude to 

16?0 )0' west longitude. This st~ area is bounded on the north by 

the Illivit Mountains which closely border the Yukon River as tar waet 

as Mount-in Village. From this point westward, the Yukon River Delta 

begins to fan out. The Kilbuk Mountains represent the eouthern boundar,y I 
and extend almost to the Bering Sea near the village of Kwinhagak. 

Tuluksak, a village approximate~ J8 miles northeast ot Bethel, repre­

sents the east boundary. Nunivak Island is the most westerly part of the 

area and is separated from the mainland by Etolin Strait. This study 

area includes a total area of a·'Jproximately 2), 000 square miles (Fig. 1). 

Relative Relief 

Almost 90 per cent of this is a lowland plain ~nth numeroua ponds 

and lakes ranging in size from a few yards to 1~+ miles in length. This 

lowland plain is developed on unconsolidated materials. The remaining 

area is occupied by isolated island-like, barren, hil~ masses close~ 

underlain by bedrock. Relative relief throughout most of the lowland 

plain rare~ exceeds 100 ft. The highest elevations occur in the Kusilvak 

Mountains which rise from almost sea level to 2, 450 ft. (Coonrad, 1957) . 

Climate 

The climate of this area is greatly influenced by the Bering Sea. 

Temperatures are lower during the summer months and higher during winter 

months than in interior Alaska . Weather stations in the area are 
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located at Bethel, Nunivak Ieland and Mountain Village. Theee etatione 

border the studJ area, and all are intluenoed by bodiee ot water. The \ 

kinds ot information recorded from eaoh vary considerablY and the data 

cannot be used ae an accurate meaeure ot actual conditione exieting in 

inland areas of the Delta. The.y are however, useful tor general dee­

criptions of climate. 

During 1959, the average Januar,y temperatures were highest at 

Nunivak Island. They decreased toward Mountain Village and Bethel. 

temperatures in June occurred in the reverse order with Bethel record­

ing the highest average, and Nunivak the lowest. These eXamplee 

illustrate how proximity to the sea affects temperatures. 

The greatest climatic differences in the area are in the amounts ot 

precipitation. Amounts of precipitation decrease to the north and also, 

during summer months, are less toward the coast. During 1959, pre­

cipitation recorded at Bethel was 16.08 in.; 12.48 in. fell at Mountain 

Village, ~d an unrecorded amount occurred at Nunivak Island. Past 

records from Nunivak Island indicate that it has more precipitation dur­

ing the winter and less during the summer than does Bethel or Mountain 

Village. Information from these stations is included to illustrate 

general climatic gradients existing between these pointe (Tables 1, 2 

and )). 

Geology 

Rock Units 

Hoare (1952) etates that rocks in the lower Kuskokwim Region 

range in age from Precambrian to Pliocene or Pleistocene. Gneiss or 

schist formed by the metamorphism of sedimentar,y and volcanic rocks are 



Table I.--Temperature, Precipitation. and vlind Readings at Bethel, Alaska, From January to 
December1 1222* -

TemEerature (OF~ Long Term PreciEitation (in.) 
Month Maximum M;nimum Aver .age Total ~nowfal1 

Snow On 
GroWJd (in.) 

Wind Veloci t;~: (!!!Eh) 
AYerage Maxj1111111 

January 36 -21 3-3 .23 2.5 3 17.8 )8 

February 36 -18 20.6 2.12 18.1 12 16. 0 55 

M.;.rch 38 -27 -2.7 .41 5-5 16 12.3 32 

April 44 -21 18.3 .86 7.0 16 15. 4 )8 

May 68 26 42.1 .61 1.7 4 13. 0 35 

June 86 35 51.4 .85 0 0 11. 8 32 

July 68 31 50-5 1.35 0 0 14. 3 35 

August 77 35 54.4 4.94 0 0 14.1 36 

September 62 27 44.9 2.36 1.3 T 12.2 44 

October 51 4 28.0 .73 2.8 2 14.8 33 

November 44 -3 21.4 1.0) 5-J ) 15.4 40 

D§cember 26 - J2 -z.6 - ~ z.6 2 1:2.1 40 

Total 16.08 )5.51 

• Records compiled by U. S . Departme~tt of Commerce. Weather Bureau. 

"' 




Table 2.-Temperature and Precipitation Readings for Nunivak Island, Alaska, From January to 
DeoellbeJ; 19~ 

Temperature (Oy) Long Term Precipitation (in.) Snov On 
Month J.taximum MiniM Average Total ~all Ground {in.) 

January J4 -10 13.4. .61 - 1 1 

February 36 1 23.9 • 51 - 14 

March 

April 

May 

June 54 29 41.4 - - 0 

July 61 28 46.0 .84 0 0 

August 65 32 50· 9 l. 48 0 0 

September 55 - 46.5 - 0 0 

October 52 24 J4. 5 •?8 

November 40 10 28.6 1.25 ­ .5 

December 31 - 20 J. 9 1. 20 ­ 10 
i Records compiled by U. S. Department of Com;··!erce, Weather Bureau. 
lindicates that no information was recorded. 



Table ).--Temperature and Precipitation Readings for Mountain Village, Alaska, From Januar,y to 
December. 1959• 

Tem!!!!rature (°F1 Long Term Preci2itation (in.) Snow On 
Month Haximum Minimum Average Total Snowfall Ground {in.} 

1January 28 - 20 4.4 .J9 - 10 

February J4 -17 19.1 .40 - 10 

Maroh 2.5 -26 -1.9 .14 - 10 

April 40 -21 16. 4 . 07 - 10 

May 68 26 40. 9 -79 - 4 

June 74 J.5 49.2 1.17 - 0 

July 68 Jl 48.9 1.49 - 0 

August 72 J7 5J.1 J.B6 0 0 

September 61 26 4J.9 2.JJ 0 0 

October .57 10 J0.2 .6J - 2 

November J6 -11 19.9 .88 12-
December 24 -Jl -Z·Z . JJ - 16 

Totals 12.48 

• Records com~iled by U. S. Department of Commerce, ~eather Bureau. 

1
Indicates that no information was recorded. 

~ · 
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thought to be of Precambrian age. Rooks ot early Paleozoic age are 

largely limestone. Fine-grained clastic rook, chert, volc~io rook, 

and limestone represent the Permian and Triassic periods. According 

to Hoare (1952), th~se rooks were deposited under nonorogenic conditions 

and were derived from local submarine and subaerial volcani8111 and 

from a distant terrestrial source. 

Coonrad {195?) states that the Cretac~ous rocks on Nelson Island 

are predominantly gr~acke-type sandstone and siltstone; there are minor 

amounts of calcarious siltstone, sandy pebble conglomerate, and thin 

coal beds. He based the age of these rocks on the identification of 

plant fossils and on their lithologic similiarity to rocks of known 

Cretaceous age. He also infers tha.t the bedded rocks cropping out in 

the Kusilvak rr.ountains and the outcrops on Nunivak Island are of 

Cretaceous age. 

The western part of the Yukon-Kuskokwim Delta is part of a dis­

continuous volcanic belt that extends from eastern Seward Peninsula 

southward along the Berine Sea ~J Nunivak Island and possibly to the 

Pribilof Isl~nds. The numerous small cinder cones and lava sheets 

present in the Delta are composed of mafic volcanic rocks, Coonrad {195?) 

has divided the Delta region into five main areas of volcanic rock out­

crops. These are Nunivak Island, Nelson Island, Kinia River, Ingakslugwat 

Hills and Ingichuak Hill, 

Surficial Deposits 

According to Coonrad (195?) , the unconsolidated deposits on 

whioh the lake-pocked lowlands have developed include surficial deposits . 

of silt, sand, gravelr and organic materials, ranging in age from early 



' 

Pl.e1t teoene to .Recent. It ia believed t hat tl'.e pre1enoe o! hi e,ril;r 

111od1!ied cil'qu11 and U-ahaped Yalleya in t he higher parte o! the .bkimlk 

Mount~a indicate possi ble sources of unconsolidated depoaits o! glacial 

origin. .1 large part of t he Delta is mantled with loees, but extensi'Ye 

areas of alluYiWil1 colluYiWil, and marine beach and lagun&l deposita exiat . 

llllportant Geological Pbeno.,na 

Topographic features of ~Y area and the geology o! their !oraation 

are :!:aportant as they often play a large part in deteraininl t.be typea 

of fauna and !lora which will develop. Three geologic phenoaena were 

recorded as playing important roles in the ecology of minlc !ound in tbe 

Delta. These are the occurrence of permafrost, thaw lakes, and pingos. 

Permafrost 

The Yukon-Kuakokwia Delta lies 1n the zone of discontinous perma­

frost. This permafrost or perenially !rozen ground (even without obvious 

ice) has a great influence on the fauna and !lora of the area because of 

its influence on formation of thaw lakes, pingos, sink holes and polygonal 

ground patterns. 

Muller (1947) defines permafrost as: 

A thickness of soil or other superficial deposit or even 
of bedrock, at a variable depth beneath the surface of the 
earth in which a temperature below freezing has existed con­
tinually for a long tiae (from two to tens of thousands ot 
years). 

He also defines two additional terms which will be helpful to this 

discussion: 1) permafrost table - that surface that represents the upper 

limit of permatroatJ 2) active layer - the layer of ground above permafro~t 

which thaws in SU!IIIIIer and freezes again in winter. This layer may extend 

down to the permafrost table. 



Permafrost probably tirst appeared at the beginning ot the Pleilto• 

cene, perhaps a million years ago, Subaequent perioclll or cl.illlatic nuot­

uationll produced corresponding changes in ths thicknesa and extent ot 

permafrost (Muller, 1947). 

The ice content of silts similiar to those existing in the Yukon­

Kuskokwim Delta m~ exceed 80 per cent by volume and will probablY average 

over 50 per cent (Taber, 1943). Hopkins (1949) states that the porosity 

of similiar unfrozen silts would be 20 to 30 per cent. He aleo s~s that 

excess ice becomes segregated and forms olear ice lensea, wedges, and 

veinlets distrubuted through the sediment. Ice lenses and ice wedges are 

an important factor in the formation of pingos and polygonal ground patterns. 

Annual differences in thermal relatiqnships determine the depth to 

which the activ.e layer will thaw during any given summer. The differences 

are caused by variation in cloud cover allowing solar radiation to penetrate 

to the ground, prevailing temperatures, precipitation, and the type of 

plant cover present. 

According to a well driller in Bethel, permafrost occurs there to 

a depth of at least 400 feet. With respect to the ecology of mink on 

the Delta, it will be shown that permafrost is a physical factor con­

trolling many environmental conditions. 

Thaw Lakes 

Permafrost conditions in the Delta have contributed to the devel­

opment of systems of lakes, sloughs and rivers so numerous and complicated 

that they are a hazard to stra.ngers traveling by boat {Fig. 2). Although 

little work has been done on the origin of lakes in this area, evidence 
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Fig. 2 The village of Nunapitchuk 
and surrounding countr,yside. 



indicate• that many ot them are the result ot differential rates o! thaw­

inl· 

Lakes euch as those in the Delta are co-.onq called "thaw lakes" 

and originate 1n areas ot locallY deep thawing which, according to Hopkins 

(1949), can take place in any ot the following w~a1 

1. As the result ot disruption ot the vegetal cover by troet-heavinl 

and subsidence of the resulting bare soil areas. 

2. As the result ot accelerated thaw beneath pools in small streams. 

Luxuriant vegetation or dams raised by frost-heaving create standing pools 

beneath which rapid thawing and subsidence take place. Small streams 

commonly consist of a series of such thaw pools connected by short, shallow 

water courses. 

J. As the result of accelerated thaw beneath water occupying inter­

sections of ice-wedge polygons. Once a pool of water becomes established 

it will usually enlarge. 

Hopkins goes on to s~: 

The presence of the lakes simply reflects the occurrence of 
~ thawing season sufficiently long or warm to produce import­
ant differences in the depth of thaw in and beneath bodies of 
peat, mineral soil, or water. 

Pingos 

The term "frost-mounds" as used by Huller (1947) refers to mounds 

produced by frost action. They vary widely in size, structure, origin 

and duration. As in the case of lakes in the Delta, there has been very 

little work done on the frost-mounds. 

Of the several hundred pingos I have observed in the Delta, all were 

of the olosed-s,ystem type. Closed-system pingos , described in detail by 



Muller (1959), have thus far been recorded only f r om area£ of continuous 

permafrost. Like the closed-~ etam pingos of more nor t hern lat itudes, 

those in the Delta usually ocou:m~d i n shallow or drained lake baeine 

(Fil• J), Closed-system pin1o~ result from the freezing or r efreezing of 

water-rich ground, and from the segregation of contained interstit ial water 

(Porsild, 1938), 

Pingoa in the Yukon-Kuskokwim Delta are circular, oval, elliptical 

or irre~lar in plan, 15 to 200 ft across, and usually lass than 30 ft 

high. In profile they usually appear ovoid or conical. Older pingos 

are more plateau-like, 

Cross sections of aix pingos revealed a frozen core of two types. 

The cores of three relatively small (30 to 60 ft in diameter, leas than 

15ft high), unstable, grass-covered pingos were lens shaped, and of 

frozen mud. The cores of three older and more stable pingos were lenses 

of ice, overls.in by froz"n mud, 

Pingos in the Delta are used to a great extP.nt by mink. In swampy 

areas such as exist on the north side of Baird Inlet and north of the 

villages of Kasigluk and Nunapitchuk, they are the only land features 

which provide suitable natal den sites for mink. A differenc~ exists ut 

the utilization of pingoa by wildlife, depending on the type of vegetation 

that is present. As will be mentioned in a later section, there is a 

definite plant succession on newly established pingos. ft~other important 

factor in the ~ tilization of these features by wildlife (waterfowl, mink 

and ~uskrats), is that t hey are surrounded by or adjacent to water, 

Vegetation of Lowlands and Tundra 

The Del t a is a low, coastal P-.ain, bearing many vegetation types 

http:overls.in


Fig• .3 A large pingo approximately .30 feet 
in height near Nunachuk, Alaska 
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depending upon ditterencea in reliet. There are eztensive , law-lying, 

wet areas of marsh between Bethel and Baird Inlet, and near the mouth ot 

the Yukon River. The following plants are abundant in t hese marshes: 

Menranthes tl'itoliata, E!!,!!!! palustria, Petasites !rigidus, ~ alpina , 

Pclemoniu. acutiflorum, ~ aguatilia, ~ aib1ricus and ~ pulchra. 

Yanyanthes tritoliata forma extensive floating mats in areas ot stagnant 

or sluggish water. Equiaetum varies;atum occurs extensively along lake and 

stream borders. 

Willows usually occupy ground whd.ch is slightly higher and better 

drained. They usually grow along stre&IIIS where a high bank affords pro­

tection from abrasion by wind-driven snow. In areas close to the Kuskokwim 

River, alder (~ criapa) is found growing with the willowe. 

During spring and early 8UIIIIIIer many marshes are covered with water 

which becomes shallower as summer progresses. 

Areas of greater relief support a completely different type of plant 

cover. The change from one type to another is striking and occurs with 

an increase of only a few inches in relief. Bank3 of water courses and 

thaw lakes are steep-sided and are most coDDDOnly between l ani 10 ft in 

height. The higher areas are covered by the typical tundra plants including 

a thick mat of mosses (mostly Sphagnum spp. and Polytrichum spp.), lichens 

(Cladonia spp.), Empetrum nigrum, ~ palustris decumbens, ~ cham­

aemorus, Vaccinium !!!!!-~, Vaccinium uliginosum, Eriophorum angusti­

~~ Festuca altaica and, in some locations, Spiraea beauverdiana. This 

was the most c~mmon community type found on the higher sites. Frozen 

ground occurred closest to the surface under this type of vegetation, be­
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ing within 4 to 8 inches. 

Vegetation of Pingos 

Pingos, which are numerous in the low lying areas of the Delta, 

exhibit a definite plant succession. In analyzing vegetation of these 

topographic features, it was found that they could be classed as one of 

three types depending upon the plant community they supported. The three 

types include a grass type, a mixed vegetation type, and a tundra type. 

Secondary succession on pingos is caused by localized changes in 

relief, drainage, A:qposure. and ground ioe conditions. The first plant 

to invade a growing pingo is Calamagrostis canadensis. This species was 

found on the smallest topographic features identified as growing pingos. 

The duration of dominance of this species apparently depends on the rate 

of accumulation of organic m~terials in the soil, and the stability of the 

pingo. While pingos are .forming, they a.re comparatively unstable, and 

areas of extensive slumping are present. They are crisscrossed by deep 

cracks. particularly around the sides. Without exception, all pingos in 

this condition support communities composed almost entirely of Q. canadensis 

(Fig. 4}. 

As the stability of pingos increases and more organic material becomes 

incorporated into the soil, a second species, Spiraea beauverdiana, becomes 

established. I have called pingos supporting this community type "mixed­

veget~tion pingos." The codoninant plant species are Calamagrostis 

canadensis and Spiraea beauverdiana with the former declining as the latter 

becomes dominant. Pingos on which Calamagrostis canadensis and Spiraea 

beauyerdiana occurred in combination were arbitrarily termed "mixed­
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vegetation pincos" i ! ~· beauye£d1!Qt occupied 20 per cent or nor• o! t he 

total area. There were no cues observed in whioh..§.. btiUY'rdi W occurred 

in pure stands occupying an entire pingo. The maxi mum ob1erved cover age 

of this species on any one· mound was 75 to HO per cent. Other plants 

found on Mixed-vegetation pingos include Angelica lucida, Artemisia 

tilesii, Petasites frigidus, and Epilob1um angustitoltqm (Fig. 5). 

The next important stage in the succession is the appearance o! 

mosses and lichens. These plants coM in under Spiraea beayverdiana. 

Perhaps §. beauverdiapa is eliminated because its seeds do not reach 

mineral soil due to the pres~nce of Mosses and lichens. This insulating 

mat also permits the permafrost table to rise and this may eventually 

kill the root system of Spiraea. 

When the thickness of the mat of mosses and lichens increases, other 

plants begin to invade. One of the first is ~ chamaemorus. The 

sequence of other plants which follow is unclear, but the plants include 

Ledum palustris decumbens, Vaccinium vi\is-~, VacciniuM uliginoaum and 

other plants found on the higher tundra of surrounding areas. 

Pingos assume the Rspect of typical tundra, and all but the sloping 

sides are covered wit~ tundra ve~etation. Instability of the sides due 

to slumping and continued crao,king disrupts the normal succession. Vege­

tation of these sites is of the grass type, or, in some cases, the mixed 

vegetation type (Fig. 6). 

The occurrence of vegetation types under particular conditions on 

adjacent or asymmetrical pingos is an indication of factors affecting 

relative rates of succession. 



Fig. 4 	 A grass type pingo approximately 15 
tt high. The two major species are 
Calamagrostis canadensi1 on the pingo 
and carex ~atilis In the roreground.
NunapitchU , liaaka. 

Fig. 5 	Side or a mixed-vegetation type pingo 
showing the two codominant species 
Calamagrostis canadensis andJPirea 
beauverdiana. NunapitchUk, aska. 
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Fisure 7 shon an ~tric&l Pineo on which t be three co.un1t7 

types occur. The gra111 coaunity is not well d8?elcped and occurs 

onJ.¥ on areas of disturbance lacking a well fo:r'lled litter J.qer . 'lhe 

llliDd coliiBlnity occurs at the highest points on the pingo. Since the 

top is more etable than the aides, an accumulation ot organi c material 

in the z.oil could be expected. On this site, exposure to wind and 

blowing snow has apparently slewed down the succession but not to 

the same iegree that cracking and slumping has. '!he actual reason 

or reasons for elimination of Calamagrostis canadensis is not known, 

but it is assumed that once Spiraea beauverdiana is established it 

can successfulJ.¥ compete with.the grass. 

The climax community, which in this succession is the local tundra 

type, occurs on the broad, more protected sides. It occurs here 

because of favorable conditions allowing for a more rapid succession 

on this site. In protected areas such as this, organic material 

accumulates more rapidly, and wind and snow do not exert the same 

degree of influence as they do on the more exposed sites. Eventually, 

tundra vegetation will occupy the major portion of the pingo. In 

this case, the broad flat si1e of the pingo shown in Figure 8 does 

not exhibit the slumping and cracking characteristic of the more 

curved sides of the same pingo. 

Animals Present 

Animals present in the ilelta can be divHed into t wo categories , 

those present throughout the year and those that are present only 

1uring the sprint; and SU!lllll8r. The first group includes Willow 



Fis. 6 	 A tuncira type pingo near Nunaehuk, 
Alaak~. Plants present include mosses 
(mostly Se~num spp, and Polytriehllll app), 
.lichens ( on!a spp,) 1 .Hubue ohamumorus 1 

~trllll ~' Ledum ~a.I\iitris daeumbens,r aaa baauTerdi&iii""""'an cilamasrost!s 
can&aens!s. 

Fig, 7 	 An asymmetrical pingo showing the 
occurrence of the three vegetation 
types illustrated in Figs. 5, 6, and 
7. Nunvarnuk Lake, Alaska. 
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Ptarmigan1 , vol ea, shrews , muskrats, weaael1, otter, Deaver , r ed 

fox , mink, snowshoe hare, arctic hare , pike , ni ne-spined stickleback, 

blackfish, whitefi sh, and burbot. 

Those present only during the mild part of t he year include 

many species of birds, eapecially shorebirds and waterfowl. These 

include the Pintail, Greater Scaup, Shoveller, Mallard, Green-winged 

Teal, Oldsquaw, Bufflehead, Amer ican Sooter, Common Loon, Canvalb&ck, 

Widgeon, Cackling Goose, White-fronted Goose, Pacific Brant, Common 

Eider, Sandhill Crane1 Northern Phalarope, Red Phalarope, Wilson •s 

Snipe, Bar-tailed Godwit, Black-bellied Plover, American Golden 

Plover, Huddy TUrnstone, Knot, Greater Yellowlegs, Least Sandpiper, 

PectoraJ. Sandpiper, Baird's Sandpiper1 Semipalmated Sandpiper, Long­

tailed Jaeger, Parasitic Jaeger, Glaucous-winged Gull, Mew Gull, 

Sabine's Gull, Arctic Tern, Savannah Sparrow and Violet-green Swallow. 

For mo~e detailed information on bir1s in the area see Walkinshaw 

and Stophlet (1949), and Willamson (1957). 

The most important fishes of the area are the migrant species, 

including king salmon, silver salmon, dog salmon, red salmon, pink 

salmon, sheefish, an1 smelt. 

Seals and walruses are present along the coast, depending upon 

ice conditions, the largest numbers being taken during early spring 

and late fall. 

Human Inhabitants of the Area 

Most inhabitants of the Delta are Eskimos. As yet there 

are very few shite people, and those present are mostly 
Scientific names of animals are listed in Appendix B. i 
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traders, teachers, miesionariea, or in eome wa, representi ns a 

government &gency, Eekillloe in thb area are divided into five groupe, 

which include the NunivRgmUt, living on Nunivak leland and northwestern 

Neleon Island; Kaialiosmut, livin« along the coast from Cape Romansot 

approximately to the village of Chefornak; Maaemut, inhabiting the 

area eouth an~ weet of the Yukon River; and the Kuskokwagmut who live 

along the Kuskokwilll River (Nelson, 1898), 

Natives or the Delta commonly divide themselves into three 

general groupe, the coast people, river people, and tundra. people. 

The staple food items vary from sea mammals on the coast and ealmon 

along the Yukon ~nd Kuskokwim Rivers to whitefish, migratory birds, 

and blackrieh to~ the tundra groups. 

The ethnography and culture of these Eskimos are di8Cussed at 

length b,y Nelson (1898), Lantis (1959) and Oswalt (1963), This thesis 

considere only the groups present in the immediate stuqy area and 

the rQctors affecting their harvest or mink, 

, In the Delta, as well as throughout the rest or Alaska, the 

Eskilllos are in the midst of a cultural change which affects maqy 

or their activities, including trapping. Formerly there were m~ 

more villages in the area than exist at prP,sent, and they were more 

widely dispersed throughout the Delta. Wide distribution of villages 

allowed great.er coverage or the area, and there was less hunting 

pressure per unit of area, particularly considering the limited 

r~nge or hunters using dog tea~s. 

The operational range of hunters has remained the same, but 

owing to the consolidation of smaller villages into fewer, larger 

http:great.er
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onu, t her e an IIO!'e I'ISen hunting on a --.J.ler ana. The 1101t iapol"tant 

causes of consolidation were est ablishment or tradinc po1t1, tchools, 

and ohu!'chea. 

With traplines, the situation is slightl y different . A t rapline 

or trapping area belongs to a man or, at moat, t o a small group or 

men. The lines are retained in the rw~, and when a ll&n gl'OWS old 

his son usual~ takes over. Most t raplinee have remained where they 

original~ were . Due to the consolidation or villages , traplines 

are often far !!'om areas where trapper s now resi de. Other fllcto!'e 

exist which turther complicate the picture. Trapping previousq wae 

a !ami~ endeavor, but at pr esent, children must remain in school. 

The woman or the household thus must also remain in ite village. 'l'hie 

situation creates conditions where men must provide quantitiee or 

wood to last their families while they are aw~, and trappers have 

the additional work at o&Mp which was tormerlJ done b.r women. 

Frequent tripe have to be made from traplines to Yillagee in 

order to out additional firewood and to do other chorea. 

Once home, trappers are otten reluctant to return to their 

camps. This is one factor responsible tor decreased trapping effort. 

Another cultural change decreasing trapping effort is the tact 

that boys attending school are not learning how to trap. In lll&l\Y 

caees when they finish school they do not desire to spend two months 

at camps which, without the presence or a cook and houeekeeper, leaYe 

11111ch to be desired. They are also disinclined to accept the rigors 

of trapping llB an alternative to the comforts of a wage earning w~ 



ot li,te. Most men not engapd in trappinc 111nk do 11ttle except 

dal~ chorea during winter .onthe, 

'l'raditional~, Mink are animale ot relatively little ftlue to 

these people. They are ueed. to eome extent ae food., and pelte are 

used tor aaking women' • and children's parkas, It was not until the 

appearance of European and Aaerican tradere that mink are tr&pped 

during the tall and winter. For home use, rdnk are ulll&&lly captured 

during Auguet when they are abundant and kiti are easy to catch, 

At thia time the leather is pri~e and fur ie short, which ie ae the 

natiYee deeire it. GU'Mnte are l!IAda with tur on the inside. 'l'he 

nWftber ot Jdnk parkas observed indicates that, this t)'pe or trapping 

ie still practiced, 

THE MINI: ITS CHARACTERISTICS AND BIOWGY 

To deecribft the Delta 111nk is to mention characteristice which 

make it one or the moat valuable wild mink produced in North '-erica. 

Mink !r0111 the Yukon-Kuskokwim Delta are large in size compared with 

those !rom other sections of Alaska. Adult males attain a length of 

about 6.50 111111 while females are approximate~ .5.50 111111. Weighte of 

entire, quickly killed, male mink caught during the 1961-1962 trapping 

seaaon were as much as 2,010 g, while the weight or females was as 

much aa 1,100 g. These weights are or mink caught in the vicinity 

ot Dall Lake, 

In winter-prime condition these mink are· a dark chocolate brown 

in color with coarse guard hairs 2,.5 to 3 cm in length. They are 

uniformly coloren except tor irregular white patches which occur on 

the chin, throat or belly, White patches are usually lar8er on 
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females and often occur in the area of the JII8IIIIIW'Y gllnde. Und.ertur. 

is usually thick and wavy with an average length of approxiu.tely 

1.$ em, anj is dark grey or l ight brown in color with a sli ght augcestion 

of light and dark bands. The tail is one fourth to one third ot the 

total body length, with slightly longer and darker guard hairs, espec­

ially at the tip. 

There is a great deal of uniformity in color among individuala, 

and the fact that large numbers of uniformly colored ania&ls are 

available is another point contributing to their value. In comparison, 

mink taken from different draina5es within localized areae of interior 

Alaska often exhibit differences in color which make them hard to 

match. Young mink observed during late !ugust appeared slightly 

shorter than adult females and were more chunky with slightly lighter 

fur. 

All mink observed moved rapidly but deliberately an1 they 

alW&fS appeared inquisitive. In a normal standing position they 

resemble an undulating serpent. This appearance is further amplified 

in these mink by their unusual. length. 

Classification 

!ccording to Simpson (1945), classifi~ation of this mink to 

genus is as follows: 

Class Mammalia Linnaeus 

Subclass~ Parker ani Haswell 

lnfraclass Eutheria Gill 

Cohort Ferungulata Siapson 

Superorder !!t!! Linnaeus 

J 




lrdtr Carnivora Bovdloh 

Suborder 1"1f11ptdia BlUMnb&oh 


Ruperf&lliq Canoidla Si~~~paon 


l"Uiiq Huatelidtt Swainton 


Subfallliq Mutttll.ny 0111 


Genua Muattl& Linnaeus ~Including Pptoripe l"rlech, 

1??51 Wtnola Wagner, 1841; Kolonocut Satunin, 19111. Hall 

and K~laon (t9S9) continue this olaseiflc~tion: 

Subgenus Lutnola Wagner 

Speoiee .IU2D Grey 

Subapeciea ·inllnJ Osgood 

The type specimen of thh subspecies is from Fort Yukon, Alaeka. 

The subspecies in£!n1 is found throughout Alaska north of th• Alaska 

Range and east to Anderson River, Fort Good Hope and the Ogilvie 

Mountains in the Macke~zie District, Northwest Territories, Canada. 

~ink of this subspecies are noted tor their Rize and ~ tar, 

particularly those of the Yukon-Kuskokwim Delta, the lower country 

of the Mackenzie River and the upper Yukon River country of Alaeka 

and Canada, 

:Aee and Hall ( 19.56) provisionally used the subspecif'ic name 

~ until such time as more specimens are available from areas 

north of the Brooks Range. Mink closely resembling thoee of the · 

Delta an found on Nnnivak Island and are here considered as belonging 

to the same subspecies. 

-----.-- ­ -- .... - - ­ ~ 
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Body Meuuremente ot Delt.a Mink 

Measuremente or mink taken in the Delta duzoing the 1960-1961 

trappinc season are presented ~n Table I or Appendix A. Recorded 

weight• or NOet ot theee oazooae~ee are ot little Yalue due to 

variation caused br different trapping met hodR and etorage under 

dr,y, cold conditions . Measurement• ot length are accurate and are 

preeented here ae a 1ource for comparative studiee. · 

As an exuple ot the l arge eize ot the Delta lld.nk, the total 

len~he ot 25 mink (ot both eexee), trom the Delh, n re c0111pazoed 

vith the total lengths ot 20 •tilllber• lllink trom the central Kulkokwia 

River area (frOIII the rleinity or Aniak). The mean length ot thoee 

tr0111 the Aniak area 1e 51.6 em. The mean length ot thoee tr0111 the 

Delta 1e S9.9 em (a ditterenee or alMost 14 per cent). Mink tr0111 

the noinity ot Ft. Yukon, Aluka, are only elightly llll&ller than 

thoee tr0111 t.he Yukon-Kuskokwim Delta. A more complete COIIlparieon 

ot Yariation be~een Alaskan Mink populations will be presented in 

a separate paper. 

Distribution and Abundance 

Mink occur throughout the Yukon and Kuskokwim River drainages, 

as tar net ae the mouths ot th~ rivers, but the •Kuskokwim llli.nk• 

locally known ae "tundra mink• are found (as their na. implies) on 

the tundra. 

Topographic t'eatures which torm the northern and southern bound­

aries or the Delta are generally the northern and southern linits or 

distribution except in the eastern portion where finger-like project­
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ione ot nekec and bOC estend tor _,.. diltanae down both the Yukon 

ancl luakokwia Jli.ftf'l, Both lllltkel and bo1 an dieouteecl in detail 

by Druey (19~). 

Abundance of delta Mink within the continet of the tundra-tJPe 

coJIIIIIIlllity nl"iea ooneiderably with diffeJ'encet in habitat. Figure 

8 shove the areaa of hilh, Mdiwa Md lov lllink abandanae bated on 

trapper ~""tporte and ael'ial IUf'V.,-a ot b&bitat. 

Two ujor areae haft hilh aink deneitiee. The fil'at, and 

largeet, ie in the eouthwest section of the etudr area encompaes1ng 

Neleon' 1 (1898) "big lake countr,y." This lov, swampy te!'f'ain 

surroundt the largeet bodiee of water in the area: Baird Inlet; and 

Dall, Nuna.nkpak, Takslealuk, Nunavak, Anukelak, a.nd K)'igqalik 

Lakee. The second, 1111ch 8111&ller, area. is loca.ted eaet of Sc8111110n 

Bq, largely in the drainage ot the Kashunuk River. Exteneively 

interconnected water -.ysteme with large concentrations of bla.oktieh 

a.nd whitefish characterize both areae. Individual aatchee of l'link 

in the Dall Lake-Ba.ird Inlet area hsve been as high ae )OO per year. 

Areas of medium mink abundance (shown in Fig. 8) include that 

portion ot the Delta extending tr011 the Johnson River to the eaetern 

edge of the tundra; the southern portion of the Delta. to the foothills 

of the lilbuk Mountains; the area from Owl Village on the Kaehunuk 

River, to the margin ot tundra a.long the Yukon River; the mouthe of 

the Yukon River, except tor the extensive tide flats; and the lover 

portione ot Nelson Island• 

.A.reae of lov mink abundance include 110et of those portions of 

the Delta where the relative relief exceeds 100 teet, including an 



Fir:. 8. Areas of hir,h, mediu111, and low mink abundance within 
the study area. From U.S. Geol. Surv., Alaska Map E. 





ana extendin1 fi'CIII the oentr&l p&l't ot the Delta eaetward to Ph1l11p1, 

the hipr anaa ot Helton lal&nd, Alld.mak 1M ot.ber nlo&nio llftlltd.n•, 

and the anu olo•q &djaoent •o the oout and 'bot.h the Yukon and 

Inkokwia Rivera. 

Mink have not previousq been recorded a1 beiftc P"•nt on 

Nunh'ak Island, although it 11 quite certain tb&t 11UV vilitore to 

the ana were aware ot their presence. According to loo&l trappere 

!1"0111 Mekol')'11k, mink are preeent i .n low to l'llldiUlll abundance on tbe 

southern and eaetern sidee ot the leland. The trapping presl\lre 1e 

relative~ low u none of the 111en have long traplinee, or IPind IIUch 

time at camps. The combined seasonal catch of trappers on Hunivak 

Island ranges fl'Of1l .50 to 1.50 mink. 

Food Habits 

The number of different kinde of food available to mink in the 

Delta ia eaall c0111pared with other regions, and in III&IV' cases aeaeonal 

abundance 1e very striking. Mink, like most predaceous lll&lllll&la, are 

opportunists and ueuaJ.l1' take advantage of any eituation which mq 

provide an euy meal. Availability, which is usually a tunction of 

abundance, determines the extent to which a prey species will be 

utilized b,y lllink. Intol'lll&tion obtained from 20 fall-caught mink and 

tr0111 eXA111ination ot summer and tall scats pointe out the eeuonal 

changes in diet. 

Figure 9 shows food items that are present, their period of 

highest availabilit;y and co~~~parative abundance. 'l:t should be kept 

in mind that although a prey species must be present in an ·area 

http:ueuaJ.l1
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Indicates duration of presence. 
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relative abundance. 

Period of relative availability. 


Per.iod of utillzation by mink. 


f'i&. -9.. Major food it- of mink in the Yulcon-Xuekdadm Delta. Al.allka. 
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before it is available to mink, presence alone even in relative~ large 

numbers does not neoessari~ mean it is readily available. As an 

example, blackfish (R!!il! pectoralis) and muskrats (Ondatra zibethiguJ) 

were both abundant during the fall of 19611 but blackfish were taken 

more frequent~ than mustrats. Although muskrats were present in large 

numbers, the fact that they are more difficult to kill than blackfish 

would probab~ make them less available even if the biomass of these 

two prey species were relative~ the same (which it is not). 

Information from trappers in the area indicates that the greatest 

predation upon muskrats occurs during late winter and spring. At this 

time of ~rear blackfish, sticklebacks (~itius pungitius), and white­

fish ( Coregonus spp.) are not very numerous in the small slough!l and 

streams and are no longer an easily available food source. During spring, 

absence of other prey species increases utilization of muskrats and 

low water conditions coupled wi~h increased muskrat activity during 

breeding season make them particularly vulnerable. Errington (19;4) 

points out that in central Iowa the incidence of muskrat remains in mink 

scats deposited during the colder months of the year was about three 

times that of the warmer months. Dearborn (1932), Sealander {1943) and 

Hamilton (1940) found muskrats to he an important food of mink in 

Michigan and New York. Sealander showed that male mink consumed more 

muskrats than did females, and suggested that "the size of a mink tnay 

determine the size of its prey." Wilson {1954) implies that in coastal 

North Carolina, where mini: are rehtively small and the muskrats large, 

there is a tendency on the part of mink to avoid ·;trenuous conflict with 

muskrats, and they are a minor fall-winter food of mink. With respect 
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to comparative size the reverse con1ition is true in the Yukon-Kuskokwia 

Delta . The average weight of 1$ unekinned mink carcasses from the Delta 

was 11 4$6 g comparee!. to the NO e .otverage of 25 muskrats . 

Another factor influencing utilization by mink is fluctuation in 

the nbundan~e of a prey species. Some species which are periodically 

abundant in this area incluie snowshoe hares (~pus americanus) , tundra 

voles (Microtus oeconomus), an ·! to a lesser extent muskrat.s. Cowan (19 8 ) 

found that in the M"'.ckenzie Delta of northwest Canada the v:Jr;ring hare 

~~ was tl.~ most important single food item of mink, followed by Microtus :I 

pennsylvanicus and ~ trimucronatus. 

In the Yukon-Kuskokwim Delta the tundra voles are heavily preyed upon 

by mink during the summer months, at least in years when they are abundant. 

Apparently conditiona associated with winter decrease their Availability 

as the frequency of occurrence is much less in mink scats denosited in 

fall and early winter. 

Throughout the perio-.i of this study snowshoe hare populations 

were extremely low ani ther~ waa no indication of their use bf mink. 
.11 

A~cording to local natives, when hares are abun·.lant they ar~ most 'I f. 
I;

frequently taken by mink during early spring, when the hares are con- I 

centrated along rivers, and during the l-leriod when the you.ng hares ara 

bor.n. 

MigratoiJ· and resirient bird species an·t their eggs are available 

dur i ng the time t hey are nesting, an i it was fcunr! that. P.ggs wer e 

comrnnrl~· t aken oy both mink and weasel s (Mus tela erminea). 

Isopo l.s (Acelous sp. ) , r. lackfish, sti~klebacks, and whitefish 



are available during the tall, at which time they are found in larse 

numbers in the streams and slougha. They become less num~rous as fall 

progresses and are apparently moving into the deeper lakes and rivers. 

During the first two weeks of Movomber, 1961, six observations of 

mink and seven of otter (~ canadensis)were made as the animals were 

actively fishing. The first observation was made on November 7 when a 

pair of mink was seen r.oinl! into a small area of open ,.,ater at the 

outlet of a large lake, While the mink were under water, a trapper and 

I crept to the edge of the lake. One of the mink, a large male, sur­

fac~d but im~ediately dived. After ~ short oeriod of time a female 

crawled out on the ice with a live cisco about seven inches long in its 

mouth. The mink was shot and examination of the fish showed that it 

had been paralyzed by being bitten immediately behind the head. 

The second observation was of a large male mink llhich we.l'J coming 

up an open water slough toward us. About 200 yards from us the Mink 

stopped and went into the water, coming out shortly with a medium 

sized blackfish, which was en.ten ,~hole. The mink ther. prcoeed'!d. toward 

us at a mustelid ~~llop and stopped appror.imately JO yards from our 

dog team. 

The remaining four observa.tions of mink were essentially the same 

as the second except that a heavy snowfall had covered the open water 

area with a thick layer of slush. Instead of crawling out on the edge 

of solid ice, the mink entered and came out of the ;1ater through holes 

they had pushed through the slush. Three of these mink were feeding 

on blackfish and one, observed at the outlet of a large lake, was feed­

ing on small sticklebacks, 
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Northern pike (~~) are taken during su~~er months when 

they are found in the shallow wnter close to shore. During the sum~ere 

of 1960 and 1961 several observations were made of small pike (10 to 14 

inches in length), ~mich were partially ~aten by mink. 

Snails, which 11.re present throughout the yePtr, wer" found in both 

summer and fall scats and it is as~umed that they are eaten by mink 

throughout the year. 

Stomach and Scat Ana1ysis 

Many of the usual problems encountered in stomach and soat analysis 

were ~inimized for two reasons: l) because of the large expanses of 

homop;Anous habitat; 2) because of the reduced number of prey species 

available . In the comparison of stomPtch contents and sc~ts (Table 4) 

the major reason for the discrepancy in frequency of occurrP.nce, 

particularly of isopods and fish, is thought to be the small sample size. 

Differential digestive rates would also affP.at the comparison. In this 

case the rapid digestion of iso1~ds and small fish (not lar~er fish like 

whitefish) t.10uld remove them from the stomachs more ra11idly t~an the 

hair, skin and bones of mammal~. 

Table 5 is a comparison of sc~ts coll ected at different t imes of 

the year. It illustrates the marked change in seasonal feedin~; habits 

of delta mink. During the S\l.lllr.le1·, !"'arnm~tls and birds are t he most i'llportant 

food items, while during the fall, fish are most imPortant. 

Breeding Habits 

Compared with many mam~als mink have a rather r Pstri cted breeding 

season, with ovulat.ion e<.nd spermatog•mesis occurring between late Feb­

ruary and early Hay (Enders, 19~). HaJ!J"'ond (195:3) found that photoperiod 
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Table .5· ••Comparison of 23 Fall and 32 Summer Scats Collected in the 
Yukon-Kuskokwim Delta, Alaska, During 1961 

Fre~eD~ 2t Oo~e~gf
lall C2J t ea )ej2 aoats) 

fo25l lllll Numbe£ Per Cent. Number Per Cent 

Mammal• (total) 6 26 30 94 

Muekrat 4 l? ? 2? ~ 
,, 

Vole 2 9 25 ?8 i 
ll 

Shrew 

Snowshoe Hare 

Inseote (total) J 9 

Isopod& (total) ? 30 l J ,I' 
Birds (total) 1 4 10 31 ! 

Large 1 4 7 22 	 Jl 

i 
lSmall 	 J 9 

Fish 	(total) 20 87 6 19 

Bla.okfish 13 57 6 19 

Sticklebacks 5 22 
If, 

ICisco 	 2 9 

Pike 1 3 


Whitefish 1 4 
 r 
Snails (total) 11 48 10 31 

Vegetation Debris 11 48 12 38 I 
II' 

i 
'I
f 



influences the estrous cycle of mink in that decreasing day length 

caused a delayed response, Enders (19.52) states: "Genetic constitution 

ar>pears to be a determining factor of the date of estrus. 'Yukon' Mink 

are said to breed about 2 weeks l ater than ' Quebec' or 'Eastern' mink, 

but indi.vidue.l variation is often greater than this." According to 

Tra.vis and Schaible (n.d.) once eg»: s are shed in ovulation it takE'S 6 

or 7 days for another set can~hle of being fertilized to nevelop. Mar­

shall (1936) describes the mnting b~havior as promiscuous, j.mplying 

polygamy and possible polyandry under wild conditions. Young within a 

litter can be the result of fertilization by different '':ales (super­

fecunriation) and/or two differP-nt ovulations mere than a week apart 

(superfetation). LaBeree (191~1) indicatP.s that in southern Ontario, 

mating begins during the first week of !~arch for Quebec types and on 

the fifteenth for Alaskan and Yukon types. 

3ohn Samuelson (!!!! ~) said he had successfully raised and 

bred Kuskokwim mink which he live-trapped while he was living in 

Nunapitchuk (60° .53 1 N., 162° 2.5 1 W.). According to him, these mink 

mated during April; no exact riates were given. His statement lends 

support to the contention that mink of northern latitudes breed at a 

later date than their south~rn counterparts. 

Travis and Schaible (n.d,) report the gestation oE'riod as 38 

to 76 days while Enders (1952) stated that pregnancy lasts 40 to 

7.5 days . Enders goes on to say that the length of gestation varies 

with the date of inseMination, the longer neriods being associated •nth 

early ovulation and insemination. The mean / ( ~station eriod is about 51 
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d~e (Bowneee, 1942; Kellogg~ Al·• 1948; Travis and Schaible, n.d.). 
I' 

i 
Embr,yonio attachment is for a period of )0 to 32 d_,e regardleee of date 

of breeding (Travis and Sch~ibl~, n.d.). Variation in gP.station period 

occurs mainly due to the ·length ot the period of implantation, making 

welping dates more closely grouped than breeding dates. 

Samuelson (viva :!22!) said that kits ot Kuskokwim mink were born 

during June. Assuming the average gestation period to be 51 ~s, a 

female mink bred on April 25 would welp on June 15. It the period ot 

embryonic attachment ie )0 to J2 d~s, then the period during which the 

developing embr,yo is unattached is 1? to 19 ~s. 

Harbo (1958) found that the !Iiddle of Juoe is the approximate time 

that young mink are born in the Huslia area ot interior Alaska. His 

findings coincide closely with the informatiOn given by Mr. Samuelson. 

During the summer of 1961, live-trapping operations were discontinued 

on July 28, due to unfavorable weather and travelling conditions. By 

f 

!
~I 

I 
I 
I 

that time no captures or observations of juvenile mink had been made, 

although traps were placed near active dens. The capture and observation 

of juvenile mink would not be possible until they emerged from their 

dens in e~rly Au~st. Field data concerning the size of mink litters 

in the Delta 1e:re not obtained. 

Natal Den Sites and Their Ecology 

Observations of natal den sites were made durin~ the summers or 

1960 and 1961 in three widel y separated areas. The area of most in­

tensive work was in the vicinity of Nunapitchuk. The other areas 

were on the northeast side of Baird Inlet (appr~ximately 60° 50 1 N., 

162° 45 1 W.), and in the vicinity of Nountain Village on the lower 
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Yukon River. 

There was a high degree of similiarity in topographic and plant 

forms in the vicinity of natal dens. 

Difterences in topographic features between the area near Kasigluk 

and Nunapitchuk, anri the area north of Baird Inlet created slight 

differences in selection of den sites. The area around Nunapitchuk is 

a large expanse of low swampy and marshy terrain. Banks of lakes and 

streams are low, and in many cases the only thing separating one lake 

from another is a stand of emergent vegetation with one or more channels 

winding through it. This area gives the impression of having been a 

very large body of water presently undergoing ch&nie• It is in this 

area that pingos are most abundant anri are heavily utilized as den 

sites. West of this area, toward Haird Inlet, the lakes and sloughs are 

well defined by steep-sided banks often 15 ft high, and there are many 

areas above the summer high water levels in which mink can den. The 

number of pingos present in this area is comparatively small. 

Table 6 is a summary of iata on 18 natal ·lens which were ac:tive 

during the summers of 1960 or 1961. Those discovered during November , 

1961, were classed as nata! dens of the previous summer on the basis of 

scats present, heavy use of runs over a period of time, and wear on 

adjacent roots and stems of bushes. 

ln both areas mink dens, active and inactive, were most commonly 

situated in bushy type vegetation such as ~ spp. or Spiraea beauverdiana. 

Marshall (1936), in his work on the wint.er activities of mink in 

Mir.higan, located 16 dens suitable for mink, all of which were under 

the roots of trees. Harbo (1958) founi that at Husli a, Alaska, mink 



Table 6.--0bservations of 18 Natal Mink Dens Active During the Summer of 1960 or 1961 In the Yukon­
Kuskokwim Delta, Alaska 

General Location ToEQgra£hic Feature Dominant Plants Date 

Kasigluk Peninsula on lake Salix and Calamwostis 2 July, 196o 

Kasigluk Pingo bordering lake Spiraea & Calamagrostis 2 July, 1960 

Nunapitchuk Bank of slough §!!!! and Calamagrostis 6 August, 1960 

S of Nunapitchuk Pingo bordering lake Spiraea & Calamagrostis l2 Au!nJ.st, 1960 

NW of Nunapitchuk Pingo bordering lake Spiraea & Calamagrostia 20 August, 1960 
Kasigluk River High hank Salix and Calamagrostis 6 June, 1961 

Kasigluk River High bank Salix and Calamagrostis 6 June, 1961 

Nunachuk Pingo bordering lake Spiraea & Calamagrostis 1.5 June, 1961 

Nunapitchuk Pingo bordering lake Spiraea & Calamagrostis 26 June, 1961 
Nunapitchuk Pingo bordering lake Spiraea & Calmagrostis 26 June, 1961 

Nunapitchuk Pingo bordering lake Spiraea & Calmagrostis 27 June, 1961 

Nunachuk Pingo bordering lake Spiraea & Calamacrostis 27 June. 1961 

Mountain Village Bank of stream ~ & Calamagrostu 5 July, 1961 

Nunachuk P~ngo bordering lake Spiraea & Calamagrostis ? July, 1961 

Nunachuk Pingo bordering lake Spiraea & Calamagrostis 11 July. 1961 

20 mi W Kasigluk High lake shore Spiraea & Calamagrostis 11 November, 1961 

NE side Baird Inlet Bank of stream Dense Salix 14 November, 1961 

NE side Baird Inlet Pingo bordering lake Spiraea & Calaaagrostis 19 November 1961 

~... 
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were quite adaptable, with respect to selection of den sites, and they 

utilized root syetaaa of trees, abandoned beaver housee, and brueh pilea. 

lll active dens in the Delta were found under root sy1te11111 ot 

either ~ spp. or Spiraea beauverdiana. No r eaaons were advanced by 

Marshall or Harbo for the preference of s ites under roots of buahee 

or trees, but there appear to be s~ definite correlations present in 

the Delta. 

As stated earlier, the Delta is underlain by a thick layer ot 

permafrost which comes very close to the surface especially under certain 

types of vegetation. Measurements of this depth were taken periodically 

from July 7 to July 171 1961. During this time little if any chan.5e 

was noted. Permafrost came closest to the surface, ranging in depth from 

4 to 13 in., under tundra-type vegetation (refer to section on vegetation) 

with its thick mat of mosses and lichens. In the majority of cases 

permafrost was found about 7 in. oelow the ground surface. On tundra­

type pingos depth was only slightly deeper, averaging 8 in. 

On grass-covered pingos, depth to frozen ground ranged from 6 

to 12 in. On most pingos of this type it was about 11 in. Grassy 

pingos had a thick litter layer which was ,,sually saturated. Many holes 

utilized by mink were found on these pingos, but no natal dens were ob­

served. 

Mixed-vegetation-type pingos consistently had the greatest depth 

to grozen grm,nd. Dopth ran5ed from 8 to 18 in. 1 with about 17 in. 

occurring on the majority of pingos having active dens. This type of 

plant cover afforded other advantages besides deep unfrozen soil. A 

cruje test to find relative saturation of soil (squeezing a handful of 



soil to determine friabili ty) indicated t hat soil was most fri~ble under 

both ~ spp. and Spiraea beauverdiana. Root systems extended further 

into soil under both of these plant covers , probably accounting for 

increased friability due to removal of soil moisture to a greater 

depth. The roots also impart stability to subterranean tunnels . 

Bank d~ns were usually under willows, as Spiraea did not normal ly 

occur along borders of strearns or lakes. Conditions similiar to those 
I 

found under Spiraea also occurred under willows, except that depth to i 
frozen ground was slightly greater. Areas overlain 1i'ith tundra -type ',I
vegetation did not make suitable den sites due to shallowness of the 

thawed soil layer. 

The number of possible natal den sites seemed almost unlimited, 

as suitable holes occurred in almost every location havine a willcw or 

Spiraea co•1er. Most of them appeared to have been used at one time or 

another by mink. 

None of the mink dens observed showed signs of recent di; :ging. 

It is assumed that in most cases, burrows used by mink were constructed 

by 111uskrats. Holes, once dug , seern to .Last for a long tine. 

Winter Dens 

S~veral previously active dens were locnted during November, 1961. 

Two of nine observnd were apparently natal dens o!.' the past sulftl·1er. A 

juvenile female mink was taken from one of these dens. W~nter dens 

which showed the most use were also four.d in stands of Spiraea and wil low. 

A possible ex?lanation for this ~reference may lie in the .'ac t th'l.t 

while most areas were blown free of snow, both wi l l ows and Spiraea 

caught and held it. The thick mantle of snow held by these plants 
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probably affords mink some protection !rom the elements as is the case 

w1th many smaller m8111111als uf the tundra. 

Sex and Age Ratios of Trapped Mink 

Petrid.. (1950) points out t.hat ratios of sex and age may be use­

ful m~asures of breeding success, relative mortality rates and other 

aspects of population fluctuations. There are various means of determin­

ing the age and sex of mink by pelt and carcass examinations. Several 

methods described in the literature have definite application to this 

study, while others seem to be of little value. Mink caught during the 

1960-1961 traopinr, season were sexed from pelts and carcasses. Pelts 

alone were the only means of sexing mink caught during the 1961-1962 

trapping season. The Rge of mink caueht during the 1960-1961 trapping 

season was determined from c~rcasses. No age determinations were made 

on the 1961-1962 harvest. 

Use of Pelts for Se.x Determination 

Sex can be determined easily in mink pelts by the presence or 

absence of a penile scar. Presence of mamnary nipples on female pelts 

is a secondary, us,1ally unneeded, indicator (Petrides, 1950). In 

areas such as Alaska where most pelts are sold with fur side turned out, 

the penile scar can us,Jally be felt by !IIOVinr a har.d down the ventral 

midline of the pelt. In this manner, large numbers of skins can be 

sexed in a relatively short period of time. Care must be taken in 

handling pelts which have boen stret~hed improperly or off center. On 

these pelts mammary nipples of females, particularly adults, can easily 

be m1.staken for a penile scar. Doubthl pelts can be properly identified 

as to sex by looking into the cased skin for a penile scar. 
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Pelts of f emales are usual!y smaller, l ess leathery and have 

si lkier fur t han those of males, particularly in delta mink which have 

comparat i ve!y leathery hides. In t he majority of instances pelts 

separated according to size and texture ar e also correc t ly segregated 

with r espect t o sex. 

Results of '!Wo V.ear Study 

~ink pel ts were check~d for sex dur i ng both 1960-1961 and 1961­

1962 trapping ~easons . Hesult s show some interesting dif f erences in 

sex ratios whi ch can be attributed direc t ly to t he mechanics of trapping 

in the Delta, and to the varying abundance of mink. 

The examination of pelts 1uring both 1960 and 1961 was made just 

prior to the Christmas Ho!idays. By this time of year, most trappers 

have traded or sold their pelts, and the traders sti!l have them on 

hand. Christmas normally marks the end of the trapping period unless 

unusually favorable weather conditions, or high concentrations of mink, 

exist (situations occurring neither in 1~6u nor 1961). I t is felt that 

the samples obtained allow fairly accurate estimates of the catch, and 

its characteristics. 

In December, 1960, 1,349 mink pelts were examined. Of these, 799 

were males an·"i 550 females (59.3 per cent males, 40.7 per cent females) . 

This sample represents approximately 14 per cent of the total harvest . 

During the same period in 1961, 1,245 pelts were examined. or these 

836 were males and 409 were females (67.2 per cent males, 32.8 per cent 

females). 'l'he harvest of mink during 1961-1962 trapping season was poor 

and probab!y did not exceed 1,000 pelts. Assuming a harvest of 7,000 

pelts, the December , 1961, sample represents a~proximately 18 per cent 
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of the total harvest. 

Differences in sex ratios between 145 males: 100 females caught 

during the 1960-1961 trapping season, and 204 males: 100 females caught 

during the 1961-1962 trapping season (Chi-square•J9.22) can be explained 

on the basis of trapping pressure and duration of trappi ng Qeriod ae 

affected by abundRnce of mink. Under normal tra~ping conditions more 

males than females are caught durin~ the early part of the season. 

This is due to the larger area of activity of males, which increases 

their chances of finding sets (Yeager, 1950). Greer (1956) and Quick (19;6) 

found that with marten there was a progressive decline in the proportion 

of males as the trapping season progressed. This seems to be due to 

a co~bination of factors including a decreasing number of males in the 

population and a ~rowing food sc3rcity in late winter l-l'hich leads the 

females to range more widely (Yeager, 1950). Hence, if for some reason 

the t~apping period is shortened, the harvest will be composed of 

animals caught early in the season, mostly males. 

The 1~61-1962 trapping season was one of relatively low production 

due to low mink abundance. All but the most avid mink trappers stopped 

trapping early. Thus, female mink that normally corn~rise much of the 

late season catch were not taken. It would seem that this works to the 

advantage of the mink population in that many of the females not taken 

are available to produce youn12: the followinr. sprj_ng. With this situation 

the popule.tion recovery rate would be more ra!Jid if suit:•ble conditions 

existed during breeding seasons following short trapp:.ng :;easons. 

Use of Pelts for Aee Determination 

Petrides (1950) found that differences in the size of mammary 

http:trapp:.ng
http:Chi-square�J9.22
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nipples permi t the pel ts of females to be separated into two age groups, 

juvenile an i atiult. Upples of juveniles are smaller than 1 mm in 

diameter , scarce y raised, and not pigmented. 

However the combined effects of the technique of pelt preparation 

and the poor conditions under which examinations were made during the 

study rendered Petrides' crj teria useless. rlegardlng males Petrides ijl 

aGates: "Other than the small size and thin skin of young inlividuala, 1·, 

;:'IIno characteristic of pelt indicated age in males." 
!• 

Use of Carcasses for Sex Determination 

Sex determination from entire carcasses presented no problem. Most 

skulls of mink taken in November and Jecember could be separated 

according to sex by conformation. The skull measurements used by Hall 

(1951) were made on 70 mink skull. obtained from the Delta. Even with 

this small sample, it was found that several measurEments could be used 

as a basis for ascertaining sex when only skulls were availaole. The 

measurements found to be of use in this study were described by Hall 

(1951) as follows: 

Dasilar length (of Hensel) . -From the anterior-most border 
of the foramen magnum to a line connecting the posterior 
margins of the alveoli of the first upper incisors. 

Length of tooth-rows. -Least distance between a line 
connecting posterior borders of upper molars and a line 
connecting anterior faces of middle upper incisors. 

Depth of skull at anterior margin of basioccipital. ­
Measured from anterior end of ventral face of basioccipital, 
excluding median ridge, verti~ally to dorsal face of 
parietal exc.ludin~ sagittal crest. 

The most useful of these measurements are the basilar length 

(of Hensel), and the length of tooth-rows. Table 7 shows the sexual 

differences in these measurements . 



Table ?.--Basilar Length, and Length of Tooth-rows of Mink Caught During the 1961 Trapping Season 
in the Yukon- Kuskokwim Delta1 Alaska 

Length of 
Sex N (of Hensel~ mm No. Skull t!l Tooth-rows 1 !IIIII {~l1 

~ 
:, 
I'

' l 
J 

~ 

M 

F 

37 

33 

Max. 

Min. 

i 

s2 

S-
X 

Max. 

Min. 

i 
sz 

S­
X 

70.5 

63.J 

66.J 

3-73 

.Jl 

63 . 2 
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In the sample of 70 skulls separated on the basis of basilar length, 

only one female was incorrectly classified using 63 mm to divide the 

larger males from the smaller females. This resulted in an accuracy of 

100 per cent for determination of males, and 98.6 per cent for females. 

Basilar lem~th of the female incorrectly classed was 63. 2 mm. 

Length of tooth-rows proved to be of equal acoul'acy in determining 

sex. An qrbitrary value of 25.0 mm was established as differentiating I' 
males from females. Using this value, one was incorrectly classified as 

a female. The length of the tooth-row for this specimen WJ S 24.9 mm, 

closely aoproximating the arbitrarily established limit. 

Depth of skull at the anterior marr,in of basioccipital was also of 

some value in separating the sexes, but it did not prove to be as 

accurate as the above ment~oned methods. The mean depth of skulls for 

male nink was 22.0 mm, with a r~ge from 20.5 MM to ~3.0 mm. The mean 

depth of skulls for females wns 20.7 nm, with a range of from 19. 3; illllll 

to 23.2 mm. 

The chMce of erroneously classifying adult males on the basis of 

skull ~epth increases since the skull shrinks in old age. This 

phenomenon will be discussed more fully later. 

Sexine; mink from skulls alor e is very usef,ll 1n areas like the Delta 

where carcasRes are used as food for dogs and humans. It is much easier 

to obtain skulls than entire carcasses. 

The major shortcomings of these methods are that skulls require 

preparation, and the methods described are applicable only after the .I 
I 

values for separating the sexes are established. The values will vary 

I 
,) 
' 



with different mink populations , due t o gec.-v,raphical variation in si ze . 

Use of Carcasses for Age Determination 

Several methods have been developed for determini ng age of mink 

and other mustelids, using various parts of the c~rcass. Petrides (1950) 

mentions the greater distance between canine teeth, greater tooth wear , 

and the increased development of sagittal crest as means of segregating 

adults from juveniles. One of the most accurate means of determining 

age of male mink involves examination of t he baculua • Lechleitner (1954) 

mentions that these two age groups can be separated on the basis of 

baculum conformation alone . This method of determining ~~e in male 

mink is probab~ the most wide~ used by wildlife biologists. 

Petrides (1950) discusses differences in bacula as a method of 

determining age in mink. According to Petrides, b~cula of adults are 

thicker and heavier in weight than those of juveniles , and can also be 

identified by the enlarged basal portions which are encircl~d near the 

&nd by an obvious ridge. Wright (1950), also indicPtes chan~es during 

the baculur.t1 s develot:mtent which make it usefnl as a criterion of aP,;e. 

Observing the distinction between bacula of immature and mature weasels, 

he considered the possibility that baculum growth was stimui ated by 

increased production of androgens during the breedin~ season. He tested 

this theory by castrating several immature animals and found that they 

did not develop bacula characteristic of adults. He then implanted pellets 

of testosterone propionate in castrated males , whereupon the b~cula 

grew to adult size . Bacula of ani mals castrated as adults showed no 

regression. 

Greer (195?) mentions se~ral other osteol ogical characteristi cs 

--- ----.-- ·--- - ----·-­
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which are of value in rletermining a.ge of mink including the presence 

or absence of the supra-sesamoid tubercle of the fei':'!Ur and prP.sence or 

absence of the jugal-squamosal suture. 

In the pree~nt study, age of mink was determined on thA basis of 

baculum conformation (males) and the presence or absence of the jugal­

squamosal su t•lre (females). Females were classed as juvenile if the 

suture was present, and adult if it WHS absent. Although baculum con­

formation was used as the final criterion for age determination in males, 

there were no discrepancies when age was determined on the basis of 

presence or absence of the jugal-squamosal suture. 

The sample from the Delta included 37 males (six adults and 31 juv­

eniles). The mean weight of bacula from adults was 592.6 mr., while the 

mean weight of those of juveniles was 168.0 mg. The 95 pP.r cent confidence 

intervals for these Means are! 134.7 and! 10.1 respectively. The 

complete agreement between baculum conformation (and weight), and the 

jugal-squamosal suture as ~e indicators in males, is sug~estive of the 

accuracy of the presence or absence of the suture for age determination 

of females. 

Decreasing cranial size in old age animals has been noted by various 

authors, including Augier (1932), DeBeer (1937) and Pruitt (1954). 

According to Augier (1932) skull shrinkage in man May be attributed 

to a decrease in volume of the brain with a corresponding erosion of bone 

on the internal surface. Pruitt (1954) sugeP.sts that broadening of 

the head in Sores cinereus m~y be due to an increase in muscle volume 

since the skull itself May aP.tually shrink with age. This shrinkage 

may be due to erosion by muscle action. He f!Oes on to say, "A co1!11~on 



exampl e of t his act i on is t he erosi on of the scapul a in t he region uf 

the infraspinatus fossa in some old , hard- worked hor ses." 

Present data indi c~te that t he dept h of skulls at t he anter ior 

mArgin of the basioccipi ta l decreases as the age of the mi nk increases. 

The mean depth of t he skul l at this point i n six adult ~ale s, was 20.6 mm 
2(S =. 1925, S =. 4)9) while that of J l juvenile males was 22. ) mm 
2(S =. 28?0, S =. 5)6 ). Without a sample of known- age wil d mink, there 

is no means of finding the rate of decrease in depth of t he skull. It 

is my opinion that skul ls of ranch M· nk are not suitabl e f or determintng 

the rate of bone erosion as it is decreased due to restricted ~ctivity 

and food requiring lit.tle if any mastication. 

Pelt Primeness 

In general, pelt primeness is defined as the cond i tion and ar~ear-

ance of pelts •Nhen leather prime and fur prime condi..t i.. ons occur si~1ltan-

eously. During the trapping seasons of 1960- 1961 and 1961-1962 this 

condition occurred in male mink by November 20 (by November 16 in 20 

of 24 pelts exaMined spPcifically for primeness). Female mink were 

also prime by November 20 but were usually later than r1ales; eight of 

16 examined wert' completely prime by November 16. PP.lt quality begins 

to deteriorate shortly After pri~eness is attainen . By the end of 

the trapping seascn, pelts are wrth a ~Jproximately 2/3 or t heir ful) 

v;:,lue. 

Conditions of suppl y and demand existing with respect to mink 

pelts from the Yuk0n-Kuskokwim Delta hn.ve P..llowed profitable harvest 

of 11li.nk which are not niologically pri rr.e. Beca•1se of this I have 

tried to a~rive at the mean date of economic pri meness. 

http:condi..ti
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Econoaio pri.Mnese 11 the condition or llink pelt• in which thq 

ca.and f'ull or ahlo1t full vaiue. Two .thode wre U18d to U'J'ive 

at th• average date of economic primeness, the.. being the aquieition 

of a Mriee of lllink pelte with a known date ot capture and tbe in­

spection of a series ot mink tor which the date of capture vae onlJ 

g•nerall;y known. 

Due to the expen111 involYed in acquiring a •riee of lllink tor 

which the date and location ot capture were known, only a limited 

eeriee vas obtained. Intol'lll&tion tr011 then pelt1 h pre•nted in 

Table 8. Persons naluating the degree of primeness and nlue were 

f'ur ~ere fi'Olll the Bethel area including Jilll Stevenson, Northern 

Com.ercial Co,; John Samuelson, local trader: Henr,v Jung, trader at 

Napakiak; and .Joe llendola, trader at Oecarville, It wu the unaniJIIous 

opinion of these ~nd other traders in the Delta that during noraal 

years an opening date ot Nove111ber 10 is optimum for mink trapping. 

They said thRt although most male mink were economically prime before 

this date, m&nJ of' the females, particularly juveniles, were not. 

Most felll&le mink were economically prime by November 10. 

rn interior and western Alaska, decreasing ~light and more 

severe weather conditions tend to restrict trapping pressure as the 

season progresses. It is to the trappers advantage to open seaeons 

as early as possible. 

TRAPPING 1 METHODS, PROCEDURES AND EFl"ECTS 

Mink trapping generally begins when conditions ~e suitable tor 

travel by dog team. In normal ;years ~ trappers are on their lines 

and have most ot their traps set by November 5. The greatest trapping 

n
,I
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Table 8.--Primeneee, Conditio~ and Date ot Capture or Mink Prom the 
Yukon-Kuekokwim Delta, Alaeka 

Sex 
Date and Location 

ot Caoture 
Extent of 

Unpril!e Condition V&lut 

F ? Nov. 1961-X~teigluk 
Fur aoderately long, 
akin gener~ blue 1/2 

M 8 Nov. 1961-H~rd Inlet Tail and close~ 
adjacent hide blue Full 

M 8 Nov. 1960-Kaaigluk Tail blue Full 

r~ 10 Nov. 1960-Nunapitchuk None Full 

F 10 "'ov. 1960-Nunapitchuk Tail blue Full 

F 10 )Jov. 1960-Nunapitchuk Tail blue Full 

M 14 Nov. 1960-Nunapitchuk Tail blue Full 

f.( 14 Nov. 1961-Baird Inlet Tail blue F...~u 

M 14 Nov. 1961-Baird Inlet None Full 

M 14 Nov. 1961-H~rd Inlet None Full 

M 14 Nov. 1961-Bai rd Inlet None Full 

M 16 Nov. 1960-Nunapitchuk 
Skin yellow, 
Tail blue Full 

F 16 Nov. 1961-Baird Inlet 
Tail 1Jlue1 

Fur .t'ht J/4 

M 16 Nov. 1961-Baird Inlet None Full 

M 19 Nov. 1960-Nunapitchuk None Full 

F 19 Nov. 19~1-Baird Inlet None Full 

M 20 Nov. 1960-Nunapitchuk None Full 

F 20 ~ov. 1960-nunapit ehuk None Full 
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effort is put forth during the first two weeks ot the se&8on, and the 

degree of success or failure at this time often determines the total 

effort that will be expended, 

Methods or capture include use or enarea, small caliber rifles, 

steel tr~ps and wire traps(taluraks). 

As a trapping method, the use of snares has almost completely 

passed out ot the picture except tor taking heaver and otter. With 

thee8 animals it is used whenever possible, 

Rifles are often very effective, particularly during periods of 

warm weather or near R.rells of open WR.ter wh9re min;: are active above the 

ice, Trappers carr,y ,22 caliber rifles in their sleds; these firearms 

are used to kill mink and other small game whenever the opportunity 

arises. Although in most cases observation of mink is incidental, 

these animals are often actively hunted and many are shot after luring 

them out of '.heir holes, This is done by thumping the ground near a 

hole, st~ppine back a short distance and waiting until the animal sticks 

its head out. The gun muzzle is held next to the hole. During years 

when mink are ahu~dant, or in local areas or abundance, trappers seek 

out dens or holes mink havP. recently entered, and try to lure them out. 

It' a trapper kills an animal in this manner he will usually Npeat the 

procedur~ at the same hole in order to get other mink which ~ be there. 

Frequently, morP. than one mink is taken, usually from natal dens ot the 

previous summer, and it is assumed that the mink killen are of the same 

litter. 

Size 1t side spring traps are thG type of st~el trap most rr~quently 

used, Wea~her conditions are an importR.nt fR.ctor limiting their effective­
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ness. Blowing snow and freezing rain often render steel t r aps useless. 

At the opening of the 1960-1961 trapping season, mink sign was abundant 

and snow conditions were favorable for the use of steel tr~ps. Shortly 

after the legal trapping season opened, there was a heavy snowfall 

followed by high winds. The resulting conditions reduced the efficiency 

and caused the loss of many steel traps. Trappers usually set their 

steel traps close enough to their camps to allo\T checking at regular 

intervals except during the most severe weather conditions. 

Several kin1s of sets are used, but the most common and most 

effective is in the entrance of holes observed to be used by mink. 

'!raps are also set in runways on top of pingos. These runs are very 

definite and may appear as completely enclosed tunnels through matted 

grass. '!rappers make no attempt to conceal their traps and the mink 

aften r;o around or jump over them. At certain times there is considerable 

loss of value in steel-trapped mink through the action of red foxes, 

and smaller mammals which also frequent pingos. Red foxes often sit 

on the tops of pingos, and will usually dis~over and partia ly destroy 

captured mink, particularly if they are left for extended periods of time, 

as during prolonged periods of adverse weather. 

The most important metho~ of ca ~ching mink in the Delta involves 

the use of what are err~neously called fish-traps. Mink traps evolved 

from a type of fish-trap which is extensively used to catr. h ~lackfish. 

Modifications required to capture mink greatly reduce the ability of 

the traps to catch black!ish. In recent years , traps of this type 

have been mo1ified to the point that they catch no black!ish . 

In the following discussion the Eskimo term taluyak (ta lou'yuk) 



will be u~ed when reference 1e JU.&t to the trap ueed for ld.nk and the 

teJ'III • f'ieh-traJtl will be re"I"Ved for the tJPe ueed to catch blacktith. 

Old fashioned willow taluy&k• differ from .tith-traps (Fis. 10) in one 

respect. The throat opening i8 larre enough to allow a llink to enter 

(approxi.JUte}J 4 in. in diueter). Thie decreuee its ei'teotiTeMII 

ae a tith-trap in that it allows blacktieh to escape after the,y haTe 

entered. 

Adnntages of' willow tal&!kt are that they will catch aone black­

fish, which m&¥ eei"Ve as bait, and it e. ppelll's ae a more completelJ 

concealed area, one that a diving or evil'IIJIIing llink 1e more likel,v to 

enter. Disadvantages ot the old style taluxako are that they are heayY 

and hard to repair it a captured mink damages them. They also tend to 

become clogged by debru. 

The next step toward devdopment of the 1110dern taluy!k is i llus­

trated in Figure 11. It consists ot a wire throat and bod;y built 

around a willow frame, The wira has a rectangular mesh of .2.5 to •.50 

in. Thsee traps have the same drawbacks as willow talux&k• except that 

they are lighter and will withstand more abuse. Also, captured mink 

will not damage them as much. Advantages ot this trap are euentiallJ 

the same ae with the split willow trape. 

The most widely used t:ype ot taluyak is made entirely ot one inch 

mesh chicken wire, and is constructed without a frame. Its relative 

dimensions are shown in Fig 12. According to the natives, thli.s t1})8 

ot taluz!j is the most desirable because or their lightne~s, ruggedness 

and flexibility. If crushed or bent, wire taluyaks are merely reshaped. 

Trappers going to tall camp usually take a roll or virP. with thea and 



Fig. 10 	 A willow fishtrap used to catch blacki'ish. The 
object in foreground ie a dip net ueed to remove 
fish from the trap. \ihite meter stick indicates 
size. 



Fig. 11 	 A wire and willow fishtrap used to catch blackfish. 
This type is sometimes used to catch mink. 'lbe white 
atick is a meter stick. 

Fig. 12 	 Taluyak used exclusively for mink. 1~ote the large 
mesh wire and size of throat opening. 

- --------------========------=====-=-==--c------.---i 
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spend their eYenings constl'llcting traps. 

The u.. ot talUYiks tor catching mink has been strongly criticiced 

becauae: captured mink are lett underwater, and pelts become damaged 

due to slipping or the hair; talu,yeks J118iY be abandoned or lost and 

continue to take mink as long a s they remain intact. Prom evidence 

I haYe found regarding trapping conditions and methods, I feel this 

criti8111 is unjustified. Unorthod~ 1e not grounde tor maldng its 

use illegal. According to people who grade and btJ1' these pelts, the 

percentage of skins damqed in this manner 1e very low (Dededer,Sheppard, 

Stennson, Mendola, .!!!1 J:22!). Out of 23 trappers who were uked how 

long they thought dead mink could remain underwater without damage to 

the fur, all claimed one week, and JIIOst said two weeks or more. This 

is certainly the case with beaver caught beneath ice. These estiaates 

were verified by Mr. Clleorce Sheppard of Mt. Village who handles a large 

share of the mink f'r0111 the lower Yukon River. It should be pointed out 

that sloughs in which these traps are eet are often covered with a thick 

layer of ice, and the water beneath is close to freezing. 

The most important point against use of talu.yake ie that they are 

eometimes left in the water a.t'ter t he legal season has closed, or that 

they are loet. A~ kind or t r ap lost or abandoned will continue to catch 

mink. Anilllals lost in this manner represent a shameful waste . In 

general, trappers remove their taluraks when i ce becomes too thick t o 

chop through easily (usu~lly in late December), A common practice is t o 

place talu.vaks on the tundra wi~h grass in the throat. 

In t he Chevak area, near Hooper Bay, abandonment of talUJ'aks has 
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been a problem in the past, 9erhapa as the result or proximity or enforce­

ment activity during a period when this traditional gear was illegal. Sev­

eral informants from that area said they have seen taluyaks while they 

were gathering bird eg~s(during early June) and some of the traps contained 

three or more mink skeletons. 

Moat of the traps in the water at the time of SPring breakup are 

cruRhed by moving ice and debris. 

Abandonment of taluyaks is a problem that is being resolved. Traders 

in the area have always encouraged trappers to re~Jv~ their traps, and in­

creasing cost of materials has been an added incentive. Each taluyak re­

presents an investment of approximately $3.00 and 2t hours af labor. Under 

normal trapp1ng conditions (traps being removed each season) 16 gauge wire 

taluyaka will last three or four yea.rs. One of the biggest steps toward 

encouraging removal of these traps a.f'ter the tra1.ping season 1-1as taken at 

the 1~61 spring meeting of the ALaska Board of Fish ~d Game. At that time 

use of talu..vaks for the purpose 'Jf catchinf! Mink was legalized. 

Inherent advantages of the bluyak far outweigh its disa.dvanhgea. 

Efficiency of this trap lies in the fact that it '··ill conti nue to catch 

mink after one has already been caught. Mink caught are drowned in a 
ill 

matter of minutes and are not subjected to starvation and ex,lOsure as are 

animals caught in steel traps. Because of thE: p,ood condition of mi nk 

caught in taluyaks they are used as human food, particularly by people 

in the southwestern part of the Delta. Another important consideration 

is that dead mink are protected from damage caused by foxes and other animals. 

According to local traders in the area, between ?5 and 85 per cent of the 

total catch of mink is taken by taluyaks. 

I 
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Taluyaka oan be used only under conditions similar to those ex­

isting in the low wet country of the Yukon-Kuskokwim Delta. Here there 

are numerous small sloughs draining the many lakes or the area. In low, 

wet tundra areas blackfish are abundant wh~reas in the higher areas of 

the Delta the number of lakes and slough decreases. In the l atter 

areas lakes are small and isolated; and, e.ccording to the natives, black­

fish are less abundant. 

Talwaks are usually placed in narrow sloughs, about 21 feet below 

the surface of the water. They are held against the bank by diagonally 

placed sticks and bushes. Sloughs in lihich taluyaks are placed have 

steep banks. Undercut banks are considered undesirable. If the water 

where a trap is to be placed is deeper than the desired depth, the 

trap is suspended ~Y ~ string or wire (Figs. 13 and 14) . The most 

desirable.sets are at the confluence of two small sloug~. , or wherA a 

small slough leaves a lake. 

Suitable sites for this type of trap are limited to portions of 

sloughs, outlets or inlets of lakes , and other restricted bodies of 

water that for some reason do not freeze rapidly. A trapper is very 

fortunate to have 40 or More such trapsites on hi5 line . With few 

exceptions, men from Nunapitchuk and Kasigluk rarely h.«ve more than 

25 such sites on their lines. 

Conditions which motivate a mink to enter a taluyak are a matter 

of speculation. The f~ct that small sloughs (up to 4 ft wide) are 

chosen as trap 5ites would increase the chaPces of intercepting a 

swimming mink. ApParentl y the most important factor is that taluyaks 

are covered with willows ..)r the ch:mnel is blocked, crP.ating both an 

_j 



Fig. 13 	 Resetting a talu~ak. This trap was set in the 
small ice-covere slough. Not~ the debris on the 
ice and in the trap . This lebris often blocks the 
throats. 

Fig. 14 	 Setting a taluyak under thick ice (approximately 
12 in.) . String tied to the bush suspends the 
trap at proper 1epth under water, sticks in the 
nole hold trap against the bank and willows are 
used to direct mink into the trap . 
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obstacle for a mink to swim around and a sheltered area that a mink in 

search of blackiish would ent er . The areas where taluyaks are most 

effective coincide exactly with reported areas of high blackfish abund­

ance. These areas seem to hav~ relatively low small mammal populations. 

Trapping Pressure 

In discussing trapping effort and the resulting pressure on mink 

popul ation c. , it is well to recogn1ze the d~fferenoe betwee a dedic~ted 

trapper and a man who goes tr~pping . To t~e ~ormer, long hours of hard 

..,,ork under severe conditions are well s9ent whether t he cat ch is large 

or small. An exaMple of the drive exhibited by a good t rapper may 

help to illustrate my poi nt . On several occasions during November, 1961, 

there were heavy snowfalls all of which e ded in rain. During this time , 

I was at tle camp of two Eskimos from the villagE' of Ko.si . ~luk. During 

each rainy period one of the trappers would walk the rivers and sl oughs, 

hunting nink with a rifle . I ~ccompanied him on several occasions and 

was surprised to find how successful hunting during these 1-1et peri ods 

could be. Four trips under thE>se condit::..ons produced five mink. The 

other man at our camp, and those at nearby camps nreferred to remain 

warm and dry by their stoves. 

One of the more successful trappers in Hethel has his camp on the 


north side of Baird Inlet, about two days travel by dor. team from his 


home. His trapline varies between 100 and 140 miles in length depend.­

. ing on travel and trapping condi tions. He has a single base carr.p from 

which several short lines extend. The longest leg of the l ine requires 

two days to cover and his nights on t he trail are spent sleeping in the 

sled. The re•Jorted catch of this trapper during the 960-1961 season 



was 106 mink. During the 1961-1962 season he reportedly caught 94 

mink. 

Most trappers have three or four lines which are 10 to 20 miles in 

length, radiatinr, from their base camp. They try to return to their 

camp each night if possible. The average total length of most lines 

is between 45 and 60 miles. 

During the first part of the trapping period, most able men in 

the villages go out on their traplines, They spend a week or two 

setting traps and making new taluyaks to re~lace old ones. When all I 
I 
Itraps are set they often return to their villages for a day or two to 

replenish the supply of firewood for their homes and to gP-t additional 

supplies, including food for their dogs, 

The first check of the traps is made upon returning to the lines. 

At this time they decide to either continue trapping in earnest or to 

just remain on the line, periodically checking traps. By the first 

week in December, the ranks of trappers have been thinned to those 

willing to cope with severe weather condi tions and relatively short days. 

During the present period of high mink prices, the number of nen re­

~~aining on the lines is surprisinP,ly lar~e. 

Trapping with taluyaks usually ends by Christmas. By that tine, 

the ice has become too thick to allow trappers to check more than a 

fr~ taluyaks during the short daylight hours. The legal trapping season 

normally extends to January )1. 

Table 9 shows the population and the number of trappers from each 

village in the Delta. Figures for the populati.on of villages were ob­
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Table 9. - - Villages, Popul ation, and Number of Trappers in the 
Yukon-Kuskolcv1m Delta . Alas ka. PuriM 1960 

Number ot Per oent ot 
Villye Populati on Trapper s Population Trapping 

Akiachak 226 45 20 

Aki~£k 1B9 ? 4 

Alakanuk 2?8 5? 20 

Andreaf eky 350 22 6 

Bethel 1258 15 l 

Billmore Sl ough 20 5 25 

Chaneliak 81 ? 9 

Chevllk 312 40 13 

Chefornak 126 22 1? 

Eek 194 18 9 

Hamilton 35 10 28 

Hooper Bay 456 39 8 

Kalskag 143 13 9 

Kasigluk 23? 40 1? 

Kipnuk 21? 40 18 

Kotlik 5? 11 19 

Kwethluk 270 40 1.5 

Kwigillingok 32? 25 6 

Kwiguk 349 39 11 

Lower Kalskag 105 11 11 

Marshall 180 32 18 

Mekoryuk 238 19 8 
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Table 2•--Continued 
Nulllber ot Per cent ot 

Village Population Trappers Population Trapping 

Mt. Village 27S 19 7 

Napakiak 199 22 11 

Napaskiak 20.5 3.5 1? 

Newktok 132 19 14 

Nishtrnute 233 2.5 11. 

Nunapitchuk :no 41 12 

OscArVille .51 .5 10 

Paatolik 30 .5 17 

Pilot Station 201 26 13 

Pitkae Point 28 7 2.5 

Quinhacak 136 8 6 

Russian Mission 102 22 22 

Scammon a~ 10? 20 19 

Sheldon& Point 110 40 36 

Tulukaak 138 22 16 

Tunhtuliq 143 21 1.5 

Tununak 171 )0 17 

Totals 8,239 924 11 



68 

tained !rom the Bureau of Indian Affairs Be t hel District Office . Fi g­

ures shown for the number or trappers from each vil lage were obtained 

through a postcard survey followed by per sonal contac t with as many 

villagers as possible. A letter with an enclosed post card was sent 

to each or )7 villages in the study area. People r eceiving the l e t ters 

were school teachers, postmasters, or village council presidents. or 

the 37 cards sent, 34 were returned. Information for villages from 

which a postcard was not returned was obtained through personal inter­

views or through examination or Fur Dealer's Reports. 

The population of villages on the Del ta exclusi ve of ~ethel is 

approximately 6,960 people most of whom are ~skimo. In these same villages 

there are 909 mink trappers representing 13 per cent of the population. 

Bethel is the only large town in the area and has a population of 

1,2SB, a large part of which is white. In analyzing Table 9, it 

should be kept in mind that to include the population and number of 

trappers from Bethel, which is largely a trading and transportation 

center, gives a misleading picture of the percentage of the Eskimo 

population engaged in trapping, as it lowers this figure. I am aware of 

no full-blooded Caucasian, other than an occasional school teacher, 

who traps on the Delta. 

Extent of Exploitation 

Considering the large areas of s ~ itable mink habitat present 

in the Delta, the conditions under which mink are trapped, the duration 

of the actual trapping period, and the shift in the economy of the 

local Eskimos from a subsistence to a wage earning economy, it is hard 
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to believe that man constitutes more than a modifying influence upon 

population levels of delta mink. Fluctuations in harvest seeM too 

severe to be attributed solely to trappi ng pressure. This can be 

illustrated b~ the fluctuation in harvest from the poor catch reported 

for the 195)-1954 trapping season (estimated at 10,000 to 12,000 pelts), 

to the exceptionally good catch of 40,000 pelts taken during the 1954-1955 

trapping season. Effective trapping pressure would not allow a pop­
I 
I ,,ulation increase (as reflected by the catch) to occur as rapidly as 
,,'I 
I,occurred between the 1953-1954 and 1954-1955 trapping seasons. It 
1: 

appears that a factor other than trapping pressure (and trapping 	 II 
'I''· 

success) is responsible for the 1o1ide fluctuations in harvest. 	
I" 
il' 
l'i 
tl:tFurther evidence in favor of the existence of a controlling factor 
111 
Iii 

other than trRpping pressure is indicRted by the decrease in catch 	 1/J 

''I 'I 
between the 1959-1960 and 1960-1961 trapping seasons (25,000 and 10,000 II' 

1·1 
oelts resp~ctively). With the conditions existing in the Delta, this IIdecrease was too large to be the direct result of traoping pressure. 

'·1'1To the present time, the number of men tra' ping from year to year II < 

I1I,1. 1~,,,has remained fairly stable at a high level when compared with other 
''I

area~ of Alaska. At present, these men are working traditional traP- iiil 
Ilil'l' lines, leaving large ?Ortions of the Delta, particularly interior 
I'/I'll 

areas, almost untouched. :1· 1 
'I. 

It is ny belief that at !)resent levels, trappin~ pressure is not 'llj;
:1: 

resulting in th!! over-exploitation of Delta mink populat:.ons. In fact, :1::1: 
! ~, 

Ill' many portions of the study area could safely support an increased har- Iii 
vest. 

Due to the p~ysical limitations of the men 

; I 
II :! 
':jli
'1 .. 
tl'';

and dog teams, in-	 .\:11,,, 
·II 
,,1'1 

·i·''t'i 
,,I'It' 



creased trapping pressure would have to be t he result of an i ncrease 

in the numbAr of men trapping mink. The majority of those presently 

trapping are exerting their maximum efforts , at l east duri ng t he be­

gi nning or the trapping season. The changinl': econom.v probably precludes 

~n.Y increase in the number of trappers. 

Fluctuations in Harvest 

In order to determine the degree of f luctuations of mi nk harvested 

from the Yukon-Kuskokwim Delta, an attempt was made to utilize the 

Alaska Game and .l<'ur Harvest Statistics compiled by the United States Fish 

and Wildlife Service. These reports were compiled from information 

obtained from trappers at the timP. they purchased their trapping licenses . 

Due to a combination of factors, including inaccurate tran er reports 

and failure of ~any traopers to purchase a license, the statistics are 

completely : nadequate and erroneous. According to these Game and Fur 

Harvest Statistics the total number of ~ink harvested in Alaska ~s a 

whole, cluring Fiscal Year 1947 was 55,429. Durinp: Fiscal Year 1948 

it was 2J,268 and in Fiscal Year 1949, 27,468. These records show the 

h!U'vest from the Yukon-Kuskokwim Delta far the s:lJlle periods to be 338 1 465 

and 0 pelts respectively. 

The second means of trying to esti mate numbers of mink taken in 

Alaska, and in particular areas within t~e State, relies on annual re­

port!! submitted by fur dealers. These reports were "reviously submitted 

to the U. S. Fish and Wildlife Service and are presently sub~itted to 

the Alaska Department of Fish and Game. This system is adhered to by 

most trading companies in A aska but , t o date , has proven inaccurate with 
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respect to numbers of mink bought in the Yukon-Kuskokwim Delta. · In­

acouraa,y in harvest data from this region is due to the fact that many 

traders in the area have simply. neglected to purchase a Fur Dealers 

License, much less submit annual reports. This is further complicated 

by the fact that managers of cooperative native stores, operated by 

the Bureau of Indian Affairs (there are approximately 25 such stores 

in the Delta), have not been submitting annuRl reports to the Alaska 

Department of Fish and Game. This situation is presently beinh rectt ­

fied through an agreement between the Department and the Bureau. 

Data concerning the actual number of mink taken in the Delta are 

restricted to those compiled during the course of this study and were 

arrived at in two ways. Personal correspondence with Mr. tlike Dederer, 

President of the Seattle Fur :~xchange, yielded a ,::eneral idea of the 

number of pelts which they have received from the Delta. Records of 

cooperating traders in the Delta were then examined to •ee if they in­

dicated a har•rest similar to that re! '.lorted by Mr. Dederer. By these 

methods, harvests for the 1959-1960 and 1960-1961 trapping seasons were 

estimated. The number of !!link taken during the 19.54-1955 tr:.'l-'' :'.tlf.': 

season (an exceptionally productiJre season) was calculated by dividing 

the ~verage value per pelt into the total reportP.d value of mink har­

vested during that season. It was also estimated on the basis of diff ­

erences in numbers of mink purch~sed by certain traders in 1954 and 1960. 

Catch during the 1961-1962 trapping season was estimated from the number · 

of pelts traders bought as of December 20,1961. 

Resulting fiGures showing fluo,uations between these four years 
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are presented in the following section. 

According to traders in the area, the catches made during the seasons 

of 19$4-1955 anj 1961-1962 represent the extremes in magnitude of harves t s . 

The high value on this range is approxiaately six times larger than the 

low value. 

COMMERCIAL VALUE OF MINK FROM THE IELTA. 

The actual commercial value of furs trapped in the Delta is 

difficult to evaluate for the same r easons t hat affect the acquisition 

of harvest information. This atudy r evealed only scattered bits of 

information relating to the value of commercial harvests in the past. 

There are many trading posts in the Delta including those of the 

Sheppard Trading Compaey with stores in Mountain Village, Chevak, 

Andrea!' sky, and A.lukanuk; the Northern Co111111ercial Company w1 th stores 

in Bethel, Kwiguk, and Hamilton; and other smaller stores throughout 

the Delta. As far as can be determined, there are between 60 and 65 

traders in the area. Although most of them do not handle large numbers 

of mink, in aggregate the total number is relatively large. 

Bethel is the trading center of the lower Kuskokwim River area, 

and a large percentage of the mink harvested on the Delta is sold there. 

Seven traders in Bethel buy and sell mink, anrJ. there are an arJ.ditional 

four traders in the near-by villages. Besiies the Northern Commercial 

Company store in Bethel, three other store operators provided information 

which indicates the value of Delta mink. 

During the 1960-1961 trapping season the four commercial estab­

lishments purchased approximately 3,420 pelts which were sold for 

approximately tlO),l)6.oo or an average of $)0.1$ per pelt. The price 

http:tlO),l)6.oo


received by trappers was $25.00 to $2?.00 per pelt. 

Mr. James Stevenson, fur b~er tor the Northern Commercial Company 

store in Bethel, provided information concerning the average price per 

pelt received by the Company from the Seattle Fur Exchange. During 

the latter part of the 1958-1959 trapping season ~~. Stevenson shipped 

644 mink pelts (mostly late caught) for which the N. C. CoMpany re­

ceived $13,900 or an average of $29,34 per pelt. During that same year 

he made an earlier shipment ot 11 29? pelts tor which the company re­

ceived $501 ?66 (an average of $39.14 per pelt). During the 1960-1961 

trapping season four shipments totaling 11 804 mink pelts we~e sold by 

the N. C. Company, Bethel store. The.y received $55,651.20, or an average 

ot $30.85 per pelt for everything including weak and poor skins. 

The estimated cash value of fur sold by traders and trappers in 

the Delta, during trapping seasons mentioned in the previous section is 

as follows: 

Number of Value To Value To 
Trapping Season Mink Harvested Trappers Traders 

1954-1955 40,000 $1,000,000 $1,206,000 

1959-1960 25,000 625,000 753.?50 

1960-1961 11,000 2?5,000 331,650 

1961-1962 ?,000 1?5,000 211,050 

PROJECTED VALUES OF MINK AND OTHER FUR RESOFRGi':S 

OF THE YUKON-KUSKOKWIM DELTA 

Potential values of any natural resource are certainly mattersot 

speculation, dependent on a great many variables which are apt to change. 

http:55,651.20
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Mink r eeourcee of AJ.uka1 and the Yukon- Kuskokwim. Delt a in particular, 

are presently enjoying a period of good demand, with fair to good 

prices. The immediate outlook for mink f r om the Delta is good. France 

and Italy, the greateet market• for these mink, are exper iencing a 

rising economy1 with a corresponding rise in the demand for luxury 

items such as mink. .Prospects are that the ColiDIIOn Market Nations will 

continue to experience a rising econo~. Barring tari ff wars or a 

change in styles from short to long-haired f urs , the Delta mink should 

continue to be in demand. 

On the basis of informati on obtained during this sutdy, l have 

made estimates of the cumulative potential value of mink ani other fur 

resources of the Yukon-Kuskokwim Delta and adjacent areas of Game 

Management Unit 18, based on 10-1 2$- , $0-1 and 100-year projected values. 

The mean value of $23.00 per pelt for mink is a conservative 

estt.ate used here to balance the possibility of error in estimating 

the quantity of other fur-bearers taken. During 1960 and 19611 the 

avera~e value per mink pel t was approximately $)0.00 

Mink 

Range of harvest=71 000 to 40,000 pelts per year. 

Mean harvest=l8,ooo pelts per year. 

Mean value=&2J.OO per pelt. 

Average annual value~,ooo.oo 

Accumulated value, 10 years=$4,14o, ooo. oo 

Accumulated value, 25 years=$l0,35o, ooo. oo 

Accumulated value, SO years=$20,7001 000. 00 

Accumulated value, 100 years=$41, 400 , 000. 00 

http:value~,ooo.oo
http:value=&2J.OO
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Bener 

Average annual harvest•2,000 pelts. 

Mean value=$1),00 per pelt 

Average annual valu.-$26,000.00 

Accumulated value , 10 years•$260,000.00 

Acc~mulated value, 25 years•$6SQ,OOO.OO 

Accunulated value, 50 years••l.~.ooo.oo 

Accumulated value, 100 yearsa$2,600,000 . 00 

Otter 

Average annual harvest=)OO pelts. 

Mean value=$22.00 per pelt. 

Average annual value•$6,600.00 '· 
•j 

Accumulated value, 10 ye~s=$66,000.00 

Accumulated value, 25 years=$165,000.00 

Accumulated value, 50 years=$330,000.00 

Accumulated value, 100 years=$660,000.00 

Muskrat 

Average annual harvest=80,000 pelts 

Mean value= $.50 per pelt. 

Average annual value=$40,000.00 

Accumulated value, 10 years=$400,000.00 

Accumulated value, 25 years=$1,000,000.00 

'IAccumulated value, 50 years=$2,000,000.00 
' 

Accumulated value, 100 years=$4,000,000.00 

Value of Combined Fur Resources of the Yukon-Kuskokwim Delta 

Present annual value=$532,000.00 

~ 


http:value=$532,000.00
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http:years=$400,000.00
http:value=$40,000.00
http:years=$660,000.00
http:years=$330,000.00
http:years=$165,000.00
http:ye~s=$66,000.00
http:value�$6,600.00
http:value=$22.00
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Accumulated value, 10 yeara=$5,321,000.00 

Accumulated value, 25 years=$1),)02 1 500.00 

Accumulated value, 50 years=$26,605,000.00 

Accumulated v~lue, 100 years=$5) 1 210 1 000.00 

The importance of mink as a renew~lle natural resource of the Delta 

is clearly seen when it is considered that mink constitute ??.8 per 

cent of the total value of fur from the Delta. At present, fur is one 

of the few resourcP.s of this relatively "barren" area. 

DISCUSSION 

Economic Importance To !he Area 

Fish and wildlife were and still are tne mainstay of the econony 

in the Delta. As stated prevLously, peo?le inhabiting villages along 

the Yukon and Kuskokwim Rivers are mainly fishermen, those along coastal 

areas are sea mammal hunters and those living on the tundra den~nd on 

fish and SMall gane. In the present-day economy of these people, the 

status of furbearers has been changed from that of supplying food and 

the necessary materials for making clothing to that of suoplyi ng a 

limited amount of food and an important source of incone. 

Mink pelts are tr~ed for manufactured goods or are sold for cash 

which is then used to purchase goods. This source of income is im•10rtant 

because it comes at a time of year when nany fami l ies have no other 

means of obtaining cash. Actual degree of importance varies from 

village to village depending on their ?roximity to labor markets, 

amount of outside assistance received , and the productivity of historical 

hunting and trapping areas utilized by v~llage ner.bers. 

The most stable sources of cash to villagers are the Federal and 

http:years=$26,605,000.00
http:yeara=$5,321,000.00
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State .funds received. Due to the short period of time cash remains in 

the hands of these people, and the monumental task of finding the 

amounts of wages earned during summer months this discussion will be 

confined to the economic importance of mink in the winter economy of the 

area, with one exception. This exception is a breakdown of the total 

annual income in the village of Napaskiak as reported by Van Stene and 

o.-alt (1960). They state the .f~llowingl 

In the year 1954 the total cash income for the community 
amounted to approximately $12 1 000 for fUrs, $18,000 for 
wages, ~161 000 for relief (Olrl Age Assistance, Aid to the 
Blind, and lid to Dependent Chil·.iren), and probably some 
~3, 000 was received from other sources, such as special 
Bureau of Indian Affairs, and government insurance pay­
ments and Social Security. 

Because of its close proximity to dethel1 opportunities for summer 

employment of people from 1~apaskiak are Greater than in most villa~es; 

consequently, the amount of wages received by these people lowers the 

relative importance of fur in the overall income of this village. How­

ever, fur accounted for 24.5 per cent of its total annual income. 

Federal and State aid to the 37 villages in the area amounted to 

approximately 1286,914 for the months of October, 1960, through aarch, 

1961. This includes General Assistance Grants, Old Age Assistance, 

Aid to the Blind, and lid to Dependent Children. 'Ihe approximate value 

of mink produced in this area during the 1960-1961 trapping season was 

estimated to be $275,000. The merchants in Bethel, dealing with the 

trappers of a large region, count heavily upon mink as a source of 

income, but the sale of mink pelts by trappers from this community adds 

relatively little to its overall economy. This is because of the larger 
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economic base in Bethel and the small proportion o.f Bethel residents who 

trap, Residents of Bethel receive a large proportion of the welfare 

received in the Delta, but contribute few pelts to the annual catch of 

mink. With the exclusion of Bethel, Stn.te and Federal aid to the Delta 

during the six 111qnth period of October, 1960, to Harch, 1961, a.'!lounted 

to about $2?5,030 which is approximately the same value received for 

mink duri ng the l960-l9ol trapping season. 

The :1ctuEtl im:1ortance of mink varies from one tranping !:eason to 

the next and was at a low .,oint. during the winters of 1')60-1961 and 

1961-1962. To merchants of the area, 111ink are a double source of in­

come. Pelts themselves are sold for a profit, and money paid to 

trappers is oft~n used to purchase r,oods from their stores. Many store­

keepers claim that profit or loss in their operation depends upon the 

success of the ~ink trapping season. 

Traopers, being self employed, are not entitled to receive •:overn­

ment support. Conseouently, fa111ilies receiving winter income from mink 

receive no outside aid, a.nd tra· .l')ing be~omes their only source of winter 

incoMe. 

In appraising the importance of money in a subsistance-1-rage 

earner econoey such as exists ~.n the Delta, it should be kept in mind 

that as t ime spent earning vrae;es increases, the lmporta.nce of money for 

buying food also increases, but at a faster rate. Food purch~sed at 

the local store is very expensive, e~~ecially in contrast to native 

foods Nhich are available for the taking during cert~in periods of the 

year. At present, relatively little money is spent on food except for 

such thinrs as sugar, salt, tea, coffee, flour ilnCl nilk . .'ost cash is 
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used to purchase clothing and equipment which will aid in obtaining food 

or in more fully exploiting the environment. 

Cultural Changes and Their Influence On Trappi: .g 

Esk ·II'IOS of ... .,., Delta, with the exception of those from villages along 

the Yukon River, have had much less contact with \oJhite men th!Ul most 

groups of Alaska natives. They are presently unnereoinr. cultural changes 

that affect almost everJ phase of their way of life, including trapping 

lctivities. In former years fall and spring tra. •pj.ng wr..s a family 

endaavor, with the men and older boys working the lines while the women 

did the skinninp, and camp chores. When the entire family unit was at 

the camp, young boys hlld an ooportunity to learn tra· ping techniques. 

With the advent of government schools and compulsory attendance laws 

this situation .egan to change until now only the men are ;~ctua .ly on 

the trap line. 

Another change which has af!'ected t.r·Tlping effort has been con­

~olidation of the nany small, widely spread villages into the fe~r larger 

ones existing today. Villagtls existing today center around the trading 

posts, churches anci schools which were non-existent in the :l·'iSt. This 

consolidation has resulted i~ fa~ilies moving away from historical 

h'mting and trapping areas, thus increasinv the time and effort involved 

in traveling between homes A.nd c?.Mps. f.!en in the camps must still 

provide for the comfort end safety of their ra~ilies, and this involves 

ueriodic trips back to their respective villages to ;:ather firewood, 

make repairs and do other cbores as they are required. Once home they 

are reluctant to leave for the lines tJarti cularly if rnink are not abundant, 

!' 
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or during periods of adverse weathe~. 

In n:eneral this situation hP.s the net effect of lowet-t.ng trapping 

eff~rt. In most cases with which I am familiar, trapltnes are 15 or 

more miles from the villaees. A day is required to go from, and one 

to return to, a vill~ge, and the time spent at home is usually two 

or three days. Each trip made means that four or five days are spent 

away from t.raplines. Fortnnately taluyaks, which are used in this 

area to catch mink, need little attention and 1·•ill continue to trap 

althour,h they may alre~v contain a mink or several muskrats. If steel 

traps are to be effective, they must be checked frequently to remove 

trapped animals before foxes or other ani~als d~~age them, and to remove 

snow which may cover them. Those men •·emaining on their lines and 

Flpplying themselves to the task of cat.ching mink i n'iariably do better 

than those making frequent t rips . home. 

With the present comoulsory school a.ttendsnce r equirements, boys 

do not start tr .' !1'1ing until they ;. re P..t le~st 17 and i n most cases 

those under 25 years of <>ge are Member·, of the !"ati-:mal Guard, Hhich 

often re~aires their services durin~ part or all of the trappinrr season. 

In general the number of r~en enl!; ·"J.ged in tr'lpping is decreasing as the 

yo· ~nger people find different kinds of employnent and the older people 

pass out of the ~icture. AlMost every C\J.ltural change involvinf! native 

peoples in this area re!lloves the!'! further frC'"l a subsiste·1ce t:rpe 

econoMy of which trappi nr,: i s an i m•!ortant part. 

One r ecent char.ge ~-1hich ··~ay afff'ct trfinp1.1;G has been the in~rod­

uction of motorized snow vehicles tihich can greatly i ncrease the range 

of a tr2.pper 1 s operati on. As yet, the im;.·ortance of these vehicles can 

http:lowet-t.ng
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not be as• eed, but it is hoped that it \rill in~rease mink harvests 

from the Delta. 

Effects of Heavy Machinery 

W~. thin The Study Area 

Oil exploration in the Yukon-Kuskokwim Delta has introduced 

henvy machines and all the advantages and disadvantages associated with 

them. The area of most intensive oil exnloration is within the boundaries 

of the Pan-American Napatuk Creek Development Contract, an area ~'lhich 

includes 465,000 acres centered 40 miles west of ~ethel. 

Possible oroblems, insofar as mink are concernP.d, tvere first called 

to my attention hy mink trappers who repeatedly st~ted that the activities 

of "t•mdra-buegies11 had in some way decreased the number of mink they 

ca~1ght \oTithin the area of acti'lity. Subsequent to receiving these 

reoorts I inspected ?.<trt of the area from the ,.,round :1-nd .'ilso from the 

air. 

'!'here are a large number of 11 bug;r,y11 trails t·rhich ext~nd in ev0ry 

direction, and most of the larger lakes and sloug~ are bordered by 

them. The majority of trails \-lere made during 1958 and 1959. In June, 

1961, they •·rere clearly visible and in "lOSt ca.E>P.Il 3.:~ eered. as two 

parallel rivulets when observed from thP. air. 

Hopkins (1949) has reported a similar case which occured in the 

Imuruk Lake area of the Seward Peninsula. His ex:J.: ~ !Jle may shed some 

light on the effects of human activity on animals vrhich den unrl.er~~ound. 

Dis~1ption of tundra vegetation by human activities results in subsidence 

due to exces:ive thaw. During 1945, accordin~ to Hopkins, a Caterpillar 

tractor had repeatedly crossed a ~P.ntle hill slope. The route of the 

http:ca.E>P.Il
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tractor was f'irst examined in 1948; at that tillle it ws.s marked by l one, 

swampy furrows indented 3-12 in. in the tundra. Investigation later in 

the summer showed a series of sink-holes 3-5 ft deep, connected by 

subterranean watercourses. These developed where the tractor had 

travelled upslope. Still later in the summer it was found that the root s 

of connecting caverns had collapsed, and the course of the tractor was 

marked by narrow gullies J-4 ft deep. 

If effects such as these result from h11man a-ctivity in the Delta 

(as apparently they have), it is not hard to understand why many of 

the streams closely paralled by trails do not produce the number of mink 

they once did. Vertical sinkholes filled with wa.ter keep the surrounding 

soil abnormally moist. Durin& winter months thiB water freezes and forms 

a wall of ice which, in early spring, constitutes a barrier to burrowing 

animafs• In most cases streams or lakes too deep to ford have buggy 

trails along their margins. Trails of hcav,y ~achinery within a few 

feet of a bank are the ones ca11sing dar1ar:e to the denning habitat of 

the bank-dwelling animals. 

It was concluded that disturbance of tundra vt~etat:~n by human 

activities in the Delta has apparently resulted in long-lasting changes 

which May be detrimental to local mink populations. It would be possible 

to eliminate or at least reduce this problem in the future by using 

heav,y equipment only during the winter months, by avoiding the shores 

of watercourses whenever oossible, by using the same trails once they are 

established, or by using helicopters for sumner work (as is prP.sently 

being done) • 
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Climate ae a Fac~r ~tteoting Mink Abundanoe 


Et!ects of climatic conditions on animal lite have been discussed 


b:r ma.n.v authors with respect to a large number of anilllal species. 

General adaptations to life under particular climatic conditions are 

known to almost ever,vo... Detrimental effects of climate on animal• 

are illustrated by mortality caused by severe floods or prolonged 

drought, in animals such as muskrats and waterfowl. 

As stated previously, it does not seem prob&b~ that fluctuations 

in mink abundance as reflected by harvest are the result of trapping 

pressure alone. Trappers and traders in the Delta have often commented 
I 

that good catches of mink are made following warm, dry su111111ers (warm 
I 

with respect to normal summers in this region), and low catches occur 

after cold, wet summers. 

The relationship of catch and summer weather conditions did not 

become apparent until after the 1962 field season, at which time no 

micreclimate studies had been conrl.ucted in the area. In the following 

discussion data !rom the U. S. Weather Bureau station at Bethel are 

used to indicate conditions existing in the general area. Ideally, 

microclimate data covering several years would be rnuch more desirable 
I' 

and would give a truer picture of conditions affecting young mink in 

their dens. 

Effect of Climatic Conditions On Trapping Effort and Success 

Weather affects post-harvest abundance of mink by regulating 

trapping effort and ef!~ctiveness. Water level conditions at the time 

or freeze-up also influence trapping success. I! freeze-up occurs 

during a period of abnormally high water levels, extensive protected areas 
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are lett under the ice aa the water r ecedes, Mink can travel without 

being exposed or l eaving any innicat i on or their presence. Under these 

condition• they are hard to locate and pin down to one or a few hole • · 

Severe cold, and thick ice conditions discourage trappere, especially 

during seaeons or low mink abundance . Discontinuation of trapping 

during later parts of the legal trapping season results in unbalanced 

sex ratios of animals caught. During the 1961-1962 trapping season, 

the male1female ratio was 67 :33 in a sample of 1,24.5 pelts. The ilaport­

ance of an imbalance such as this lies in the fact that at any given 

population level, poor trapping success results in more mink (particular­

ly females) reaching the reproductive period, 

Effect or Clillate On Survival or Kit Mink 

The second and most important period during which climate influences 

abundance is that period from the time kits are born until they emerge 

from natal dens in early August. Accurate harvest inforaation is 

lacking except for the years 1954, 195Y, 1960, and 1961. 

I think that the primary factor responsible tor population levels 

during any trapping season is the survival success of young llink born 

during the summer preceding the trapping season. However, other 

factors such as abundance of breeding females compound the effects of 

good or poor kit survival, As an example, if a high proportion of 

female mink survive to the breeding season, and the survival of kits 

is good, the resulting post-breeding season population would be higher 

than if a smaller nUlllber of females were producing kits. 'Ihe extreus 

in abundance probably result during the occasional years when all the 
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Y&riables are positiYely or negatiYely ettectiYe . 

Fluctuations in mink population leYele (&I reflected by harYeate) 

are correlated with climatic conditione during breeding aeaeone . In 

the following discussion aacrocliaatic data is used to euggest micro­

cltmatio conditione. 

Major portions of the Delta are closely underlain by !:rosen ground, 

the upper surface of which determines the depth at which aink can den 

during any particular year. The depth at which active dena are tound 

de~nda upon the rate and extent of thn of the active layer. 

In a discussion of annual thaw, Johnson (1952) states 11 ••• the depth 

of S\llllller thaw depends on the climatic conditions etc., and aay range be­

tween wide limits ••• " Carlson (1951) mentions other factors affecting 

depth of thaw in frozen ground including latitude, altitude, direction 

of exposure to sun, shading or decrease in radiation, reflection or 

intensification of radiation, proximity to large bodies or water, and 

proximity to local sources of heat. 

The extent and rate of thaw varies from year to year. '!his is 

substantiaLed by three observations which, at the time they were made, 

were thought to be of little consequence. Three inactive natal dens, 

active during the preceding summer, were excavated during July, 1961. 

All were beneath the level of frozen soil at the time they were uncovered. 

One active mink den and three active weasel dens were also excavated 

at this time. Active dens penetrated only as far as the level of frozen 

soil. 

As mentioned previously, mink dens were almost always found under 
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a bushy plant cover (Spirea beauverdiana or ~ spp.). Durinl June 

and July or 1962, the depth to frozen soil was consistently greater 

under this type of cover than under moss and lichens or grass. On 

grass-covered pingos, depth to the surface or the frozen ground l~er 

was 6 to 12 in., under moss and lichens 4 to 12 in., and under Sp*lfea 

and willows 8 to 18 in. Average depths under these plant covers were 

6 in., 9 in., and 14 in. respectively. Natal dens were only a few 

inches above the permafrost table. Select j.on for deeper den sitea 

would seem to afford greater protecti on from extre~es in cli matic 

conditions ~bove ground level. It would be difficult to isolate any 

particular climatic factor as being most important ~th respect to its 

effects on young mink. Climatic conditions in general are important, 

and during a particular year one factor m~ assume crreater importance 

than another . 

The following conditions were found to occur during both 1960 

and 1961 which were both ."ears of unfavorable summer weather conditions: 

higher than average cloud cover during the period kits were born 

(approximately June 15); increased amounts of preeipitation, and cooler 

temperatures. Records of cloud cover and te~perature indicate that 

rates of thaw or the active l~er were slower than during more favorable 

years, and dens were closer to sur~ace levels, thus being more subjected 

to the effects of increased preci pitation and decreased temperatures. 

Under existing permafrost and soil conditions , preci pitation (especially 

for extended periods) would rapidly increase soil moisture , producing 

adverse conditions for ;'roung mink. 

an mink ranches mortality in ~ng and old can result from exposure 
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t.o both warWaaid and cold-wet condition• (Gorha !.! ~' 1960). 

Under t eaperature conditione m ating ift t he Jelta t he probl• ot death 

due to heat exhaustion is not likely to ooeur. 

Death due to cold-nt conditiona in dens a q be attributable to 

expoaure or to dieease such u pneumonia or distemper contracted by 

minlc. Cold-wet condi tiona foster development oft hese diaeaees which 

are otten fatal at least under ranch conditione. Distemper is one of 

the most serious diseases in mink through011t the United States and 

Canada. On ranches, almost all mink become tnfected during any ~;iven 

outbreak. Losses Ill~ be as high as 90 per cent in young a ink, but 

average )0 to 40 per cent in adults (Gorham ~ !!1 1960). In general 

the musteli1s are highly susceptable to distemper; the ferret is 

almost 100 per cent susceptible, and is used in diagnosing the disease 

in mink. 

Present information indicates on~ that mink populations, as re­

flected by harvest, are low followin~ cold, wet summers. Whether thia 

is the result of young animals suffering from exposure or from disease 

resulting from unfavorable con~itions is not known. Also, unfavorable 

weather conditions appear to decrease the breeding success of summer 

prey species. This adversly affects the breeding success of mink by 

making it harder for the females to support themselves anj ta.ir kits. 

In recent experiments conducted by Aulerich!! ~· (1963) it was 

demonstrated that in ranch mink, more kits per mated female were whelped 

by females that received additional illumination after mating, than by 

the females exposed to normal light conditions. Perhaps extended periods 

of cloud cover during the gestation period influence the number of kits 
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whelped by female mink in the Delta . 

Years of known extremes in harves t occurred during 1954 when 

approximately 40,000 mink were harvested and in 1961 when approximately 

7,000 were taken. Known harvests tor 1959 an1 1960 were 25,000 and 

n, .jOO respectively. Information concerning harvests for intervening 

years was not available. 

Figure 15 shews that the two years of known good catches were 

preceded by summers of lower-than-average precipitation while years 

of low catches were preceded by summers of relatively high pre­

cipitation (weather conditions during the period ~ l to July Jl be­

ing considered as important). 

Figure 16 is a comparison of major differences in weather during 

1954 and 1961. It is important to note that during the first month 

of life (approximately June 15 to July 15), which is considered a 

critical period, precipitation 1uring 1954 amounted to less than one­

half inch. During this same period cumul~tive cloud cover was less, 

thawing index (defined by Linell, 1953, as the total cumulative ~degree 

t7 days above freezing for a thawing season) was greater, average daily 

temperatures were greater, average daily winds less, anl wind chill 

less than during .D!ey, June, and July of 1961. Wind chill was calculated 

using the formula Ko = ( ""'WV x 100 - WV + 10.5) OJ - Ta) wherP. Ko = 
total dry-shade cooling in kilogram calories per square meter per hour, 

WV = wind velocity in meters per second, and Ta = temperature of the 

air in degrees centigra~e (Siple and Passel, 1945). 

The r ..le of trapping effort an:i summer weather conditions are pointed 
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Fig. 16. 	 Comparison of olimatic conditions from M~ 1, to Ju1Y 
31, for 1954, and 1961. Data taken from U.S. Weather 
Bureau records, compiled at Bethel, Alaska. 
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out 1n the following discussion of the 1954 and 1961 fall harveete. During 

the 1953 trapping season weather conditions were unfavorable to trappers, 

due to coli, windy weather and thick ice conditions. The harvest of mink 

anti~ipated by tr~ppers was never realized and most men stopped trapping 

early in the season (Sheppard, !!!! !22!>· The number of female mink 

carried through to the 1954 breeding season was relatively large and thie, 

in combination with unusually favorable conditions during the denning 

period was apparently responsible for exc~llent kit production. 

Con1itions leading to the low harvest of 1961 were exactly reversed. 

~ring 1960, while this study was in progress , mink abundance as reported 

by trappers was l ow . They stated that if it had not been for the unusually 

mild winter conditions, it would have been unprofitable to trap. As con­

ditions were good, they did trap but met with poor success. Continued 

trapping -iuring the 1960 season decreased t he ratio of males to females 

caught (59:41), reducin3 the number of females carried through to the 

breeding season. This in addition to poor survival of kits iuring the 

summer of 1961 was responsible for the poor harvest of that winter. 

Information obtained during this study did not reveal the size of 

the mink population in the Delta, or the proportion of the population re­

moved by trapping. However, the data indicate that when females comprise 

more than approximately 40 per cent of the harvest, the breeding population 

may be reduced to the point that a "normal" post-breeding population level 

could result only through a high rate of survival in kits. 

Possibilities of Predicting Mink Abundance 

In view of present indications it seems highly possible that pre­
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dictions of relative mink abundance can be m~de, given accurate fur deal~ 

er records, knowledge of GeY. and ~ge ratios of trapped mink and weather 

records of the breeding period. 

I predicted a ~Jinter of low mink abundance and poor catches for 

t he 1961~1962 tr~pping season. This prediction was based on the coM­

oaratively srr.all nun.ber of i!:ink taken during the 1960-1961 season, 

even though trapp1.ng conditl c.ns were favorable; t~1e hir,h orol')ortion 

of females taken durinr. this _.,eriod ( 40 . 8 per cent of the catch, 

in'iic'ltin~ t.hat fenal es nlrmally expected to live to the breedi ng 

S"ason were re!noved) , ;md on the extremely poor clir.;atic condi tions 

prevailing during the 1961 breedinp; season. 

During the 1961-1962 tra~pin~ season, tr~npers renorted low mink 

abundance, and this in conjunction with poor tr~pping eonditions accounted 

for the Sl'lall harvest ( t he PO'lrest remembered by local tr.appers). 

Predicting harvests ~auld be mere difficult then pr~dictinP, mink 

'ibund:=mce bec::l.Use '"'ea thP.r condi tions duri ng actual trar,p:.n:: seasons 

directly affect the harvest. Possibilities of accuratP.ly predicting 

weather during a f uture tr 1.1.ppinr. period are net very great. 1-!owever, 

harvests are usual ly r:ood if mink are abunc:b.nt. 

Encouragement of Conservative Practices 

The ab<>.ndonment of set talu.v<>.ks after tra·.p'mg operations have 

ceased has been one of the najor ob.iections to use of this trap. As 

expl a1.ned previousl y, t hese traps wi l l continue to c nture mink, r~uskrats, 

and occasionally otter, a.s long as t t:e;r rema i n i ntact. It is not unusual 

f or neoole col ecting er.:r, s dur '-ng early SllTIIl'l E'r to f i nd taluyaks st:i 11 

http:talu.v<>.ks
http:abunc:b.nt
http:accuratP.ly
http:trapp1.ng
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set , containing skel etons of mink and muskrats caught during the pr evioue 

winter. Alt.hough the percente.ge or animals taken ae the result of this 

practice is very small, this type of waste should be completely eliminated, 

The trapped animals can not be used in the home or sold for cash as they 

are partially or completely destroyed, 

ThA legalization of taluyaks by the Alaska Roard of Fish and Game 

in 1961 may well be the solution to this problem, Previously, trappers 

wo•tld leave taluyaks set:. after they had lett their lines to avaid the 

risk of heing caught with them, For some reason this situation has 

apparently occurren most often in the areas trapped by men from Chevak, 

possibly as the result or more intensive enforcement activities in that 

area, espe~ially during the few yeArs prior to 1961 when this type or 

trap was illegal, I feel that. the recent legalization or these traps 

and the continued encoura.-:ement hy consertation-minded people will prove 

the best means of overcoming this problem, 

~ink are taken throug}'lout the year whenever the opportun:i.ty arises, 

but the material or monetary v~lue of unprime pelts iA generally slight. 

Opportunities to shoot mink out or season occur most often during that 

period or the sprin~ when men are huntine muskrats, At this time mink 

as well &A most animals on the tundra are active and are often seen 

durtnp, the long evening hours of light. Those taken are usually not 

desired for home use, as pelts are past the prime condition of winter 

and have not yet reachen su.11111er primeness. Consequently, they are held 

for sale the following fall and ar~>. sold at a small fraction of their 

potential value. There is no just.ificA.t.ion for taking mink during the spring 

http:opportun:i.ty
http:percente.ge
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as those ra~ales surviving the winter could normally r~ expected to 

produce kit!'!, some of which would be availahle durine: the fall trapping 

season. This practice will be very harrl to over~orne , as the philosophy 

of ~any Eskimo h11nters iA to take as much as possi bl e , whenever possibl e. 

A t~~i~iliar situation exiRts with respect to otter except that they ar e 

Hs•Jall.y us~ti in the home . 

There exists a period durin~ Aurust when mink pelts have reached 

'1 conrlj_tio'l generally termed summer prime. At this time the leather 

is ere~ white as in wtntPr pri~e pelts but t he fur is short and 

rendish in color. Commercia~ly these pelts are of little value lmt they 

are desired by the natives for ~aking parkas and mittent~~, particularly 

for children. ChildrenP 1 garments are made with the fur Bide in, and the 

desir.<~.hility of summer prime pelts lies in the fact that fur is short, 

fine and sparse. As a reslut, ~arment.s are not too bulky. 

Men des\rous of having mink garments for their children sometimes 

tr.<~.p summer-prime mink. During this period, kits are just emerging 

from n'itl.ll liens. Den '3it.es are easy to lot!atP. because of scat piles, 

and the young mink are eas:' to catch. Kj ts are desiren because of their 

relatively thi'1 lea+.her. i'-lost. mink caught a+ this time are young, 

rllneing from 1/2 to J/4 or adult size. 

The act.ual realized value of mink taken in August is hard to 

evaluate. On one hand is the potentia.l cash income of these mink if 

cau~ht during the fall while on the other is t.he value (cMh or other­

wise) of home-made p;A.rments. A furi her comTJliC.<ttirm is the fact that 

i 'l mRny inst.<~.11ces cash is a poRses !Oion whir:lh can be used unwisely while 

clothi ng is always a definite ~sset. 

http:n'itl.ll


Biologieallv this practice is ditticult to evaluate beeaus~ little 

is known about ~he degree or mortality in mink from the t~ they emerge 

from natal dens until they enter the ~ommercial harvest. Ir mortality 

is high ae some people imply (Errington, 1961), utilization of the kits 

is justified, A.t any rate, su~~~~~~er harvests are declining due to in­

cre~sed *mpla.yment of men at canneries and co~ercial fishing operations. 

Good trappinrr procedures, which apply in any area, should continue 

to he Btressed, such as regular checking of traps to avoid destruction 

or fur, utilization of ani~als such as muskrats which are caught incident­

al to mink trapping, and the discouragP.ment or the ehootinc or any 

animals which will not or can not be used. 

Possibilities For Increasing The Value Of The 
Present Harvest 

Several possibilities exi~t for increasing the value of mink 

which have been caught b,y trappers. ThP.y all involve the preparation 

and sale of pelts with the ~m of marketing a uniform product. Un­

fortunately, production of a uniform product requires united effort, 

something which is h.:trd to att~n in a business as competitive and 

individualistic as trapping. 

c~~ercial mink r~nchers strive to produce pelts or uniform size 

by using pelt stretchers of the same diminsions within the size groups 

of small, medium, large, and extra large. Trappers in the Delta make 

their own pelt boar~s. which vary widely in size, and pelts produced by 

each trllpper sho1., a great deal of variation. Accord.ing to local traders, 

uniform pelts are desirable and would command higher prices. Commercial 

stretchers can be obtained in quantity at reasonable prices (approxiutely 



50¢ each). If people in a village could be persuaded to use these 

stretchers or homemade stretchers of uniform dimensions, pelts pro­

duced from that village would be in groups of uniform sizes. 

A second pos3ibility exists in marketing large numbers of pelts 

at one time. This again would involve cooperative effort on the part 

of all trappers within a village, but it would be to their advantage 

ir. that they would have more to bargain with. The procedure at present 

is for a trapper to trade nis pelts one, or a few, at a time when the 

needs of his family demanri it. As far as l know, trappers usually do 

not sell their pelts by mail, or on consignment. 

Small tra1ing outfits sell their pelts in lots, to their own 

advantage. They consistently receive higher prices for their mink than 

do the trappers. Uniformity and volume marketing are often means of 

obtaining higher prices, ani there is no reason to think that it woulj 

not apply to mink produced in the Yukon-Kuskokwim Delta or from other 

areas of Alaska. 

FUTURE RESEARCH NEEDS 

Before mink present in the Yukon-Kuskokwim Delta can be managed 

on a sound biological basis, it will be necessary to obtain additional 

informaLion concerning the influence of abiotic factors such as climate 

on survival of kit mink before they emerge from natal dens. If the 

influence of climate is as great as is presently assumed, examination 

of weather information will be an aid in making regulation proposals 

based on basic knowledge of relative abundance or scarcity of mink. 

A microclimate study aimed at measuring the effects of climatic 



conditions in dif'f'erent h:~tbitat.s, such as near den sites and in 8111T01111d­

ing areas, would be use~ul il"l explaining what cont~.~tit'lteiJ !a.Yorahle or 

unt:Jvoral>le conditit>ns f'or !rita still in their dens. 

Assessing the importanee of' weather cturing the trappin~ season is 

also important. It is a fact that heayY snowf'2lls reduce the efticiene.y 

of tr'ips, anti ext.enned !!Old periods dt> not eneourage extensive movements 

o! mink. High w:1ter leveb at the tillle of !r~ze-up also lover catches 

_ hP.cause ~nY. often travel beneath ice as water lev~lt~.~ con~inue to dl·op. 

Evaluating the importance of elim2.tic conditions during both 

denning and tra,ping periods can be done on a ye"lrly b~s~R ~ cOM~~ng 

h2.rvest statistics w1th weather information. Ovel" 11. perio1 or years 

the effects may be more tully and accurately measured. 

During early s~r, re~e ~ink often ~en in ~h~ low-lying, 

swllJIIpy areas which aru sometimes considerahle distances fro.~ deep, !lowing 

streams ant:! sloughs. At the time of freeze-up Jllink are reported to be 

ver:• ar.tive, apparent;ty 110ving to dee!)er bodies of water in search or 

mi,rating blackf.'ish. Tra!lpers often set traps on the asswwption that 

if mink ~e not in a parti'!Ular area, they will eve~ pass through. 

It is the contention of !'lost nativP. t.rappert'l that mink ~e tOWllrd the 

coast as fall pro~esses. An il'lportant facet of future work voul.d be to 

assess t.he extent of movement with respect to distances and directions 

and +..he ~lativeo nu."'hers or ·ink involverl. This could probably he done 

fllost effectively by live-tra 'ping and tar.zi.ng min~· during periods when 

the brP.eding population is relatively high. 

The effects o! tr.lpping ar"! not adeq•1ately understood. Accurate 

information is needed concerning the proportion or the total min.l< 

http:tar.zi.ng
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population harveRted if trappers, and the affects Of differenCeS in the 

numbP.rs of female mink t.hat sur•riv,. to the breeding season, It is 

important to try and obtain data about ' the size of the mink populations 

within seleeted areas ot the DeltP.• 

Knowledge concerning relationships betweAn otter and mink , which 

are apparently utilizing the same ecological niche during the period 

when mink are feeding extensively on blackfish, lol'ould he biologically 

interesting and loi'OUl d provide factuR.l. i nformation to 'prov'!l or disprove 

the belief that otter have an adverse effact on deltQ mink. 

Recause or the limited amount or qu~~titative i~ormation obtained 

durinp, the course or this study, arry additionlll data would be a valuable 

contribution to our lc:nowledge of J!link t'rO!'II the Yukon-Kuskokwim Delta, 

http:numbP.rs
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APPENDIX I 

WEIGHTS AND HEAStJIID.fENTS OF 


DELTA MINK 


lOl~ 



( 

I 

Table I.--Measurements of Mink Collected in the Yukon-Kuskokwim Delta, 
Alaak11 ~ins 1260-1261 Traeeins Season 

Tail Hind Foot 
Sex Len th om Len th om Number 
M 


M 17?2 


M 144.5 


l! 1441 


~! 1418 


F 528 


F ,568 


1035 


F o41 


!-f 149.5 


M 1094 


F 408 


F 466 


H 620 


M 762 


H 66? 


M 881 


}i 845 


M 90? 


M 76? 


l1 1082 


M 1160 


66.? 

68.0 

66.4· 

60.? 

51.3 

,56.8 

60.4 

54.2 

63.2 

59·3 

52.4 

54·3 

55·? 

62.4 

61.5 

,58.2 

67.4 

60.5 

,56.4 

6LJ 

60.9 

1?.2 

19.9 

21.8 

21.2 


18•.5 


1).6 


1?.9 


lli.l 

1?.3 

19.0 

15.9 

15.0 

l?.J 

1?.? 

19.? 

19.0 

1?.2 

2J.5 

17.5 

16.4 

H3.5 

16.9 

JJB 90 


JJB 91 


JJB 92 


JJB 93 


JJB 94 


JJH 9.5 


JJB 96 


JJB 9? 


JJB 98 


JJJ::! 99 


JJB 100 


JJ.tl 101 


JJB 102 


JJB 103 


JJB 104 


JJB 105 


JJB 106 d 

JJB 107 


I I
JJB 108 

I l 

JJB 109 
 Il l 
'IJJB 110 

1~ JJB 111 
 I, 


~· 
I, 


105 


?.1 


?.4 


? •. 4 


?.2 


?.3 


5·9 


6.4 

?.1 

6.4 

?.5 

?.1 

,5.9 

6.2 

6.1 

7.4 

6.7 

?.3 

?.1 

6.9 

6.5 

6.9 

7.5 



Table I.--Continued 

1{ 1245 64.1 20.1 6.5 JJB 113 

F 7f:l3 52.5 15.5 ' 5.9 JJB 114 

N 1338 61.8 17.8 7.4 JJB 115 

i-1 9?4 60.5 18.0 6.8 JJB 116 

M 1092 67.5 20.5 6. 5 JJB 117 

M 8?6 62.0 19.3 6.2 JJB 118 

F 445 55.9 16.3 6.0 JJB 119 

F 79'7 55.0 15.2 6.2 JJB 120 

F 445 48.8 li~. 0 5.A JJI3 121 

F 659 53.7 15.4 6.0 JJB 122 

F 1+03 53.2 15.5 6.0 JJB 123 

F ?27 57.8 17.5 6.1 JJB 124 

F 446 5).0 15.2 ').7 JJn 125 

F ?40 57. '1 1?.0 5.6 JJB 126 

F 521 57.9 17.8 6.5 JJB 12? 

F 742 5).4 15.1 5.6 JJrl 12H 

Jv! ')60 62.9 19.2 6.5 JJB 129 

F 622 55.3 16.1 5·7 JJ.S 130 

F 694 53.7 15.7 6.0 JJb 131 

F 541 55.2 16.2 6.) JJB 132 

F 559 5.2.? 15. 2 5·7 JJB 133 

F ?h2 56.9 18.0 5.9 JJB 1)4 
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· 

Table I.--Continued 

Weight,gr Tail Hind Foot 'I 

Sex ~eeltedl Lens;th1 cm Lens;th1 cm Le!31th1 cm Number I 


I 


I

F 703 59.? 1?.0 6.2 JJB 135 


F ?20 55.5 15.2 5.? JJB 136 


F 562 ,;2.2 14.? 5.? JJB 13? 


F 546 ,59.5 18.2 s.8 JJB 138 


F ?29 53.6 1,5.2 5.9 JJB 139 


F 590 58.1 18.3 6.0 JJB 140 


F 390 49.9 15.9 5.? JJB 141 


F 958 60.5 18.4 6.) JJH 142 


.. 828 61.0 19.0 ?.0 JJB 14J 


l1 692 64.5 19.5 6.5 JJB 144 
 , 

F 6oe 59.5 1E.o 6.? JJB 145 

II 


M 6?0 59.? 20.2 6.8 _ JJB 146 

·11 


fl 6Z4 .2ZI2 1z.4 6.~ JJB !4Z 
Means !iM 1,03? 61.9 ltl.fl 6.9 I
 

F 616 16.2 6.0
~·2 
: 11
 
I ~~ 

I 

II,i 


II 
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APPh:fiD!X 9 

PARTIAL LIST OF Alm!ALS A!:D l:'LA:·1TS 

P~Si!:NT !N 'I'EE ::i T~DY .\RJ<..:A 
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ANIMALS 


Class Mammalia 
Family Soricidae 

Sorex ciner~us hollisteri Jackson 
(cinereous shrew) 

Family Leporidae 
~ §fuericanus dalli Merri~m 
(snowshoe hare) 
Leous othus othus Merriam 
(arcti'C'liarer-

Fnmily Cricedidae 
Subfa.tnily Microtinae 
M crotus oeconomus Ot:~erarius nrelson) 

tundra vole) 
Ondatra zibethicus spatulatus (Osgood) 
(muskrat 
Lemmus trimucronatus yukonensis Merriam 
(lemming) 

Family Canidae 
Canis lupus pambasileus Elliot 
(wolf) 
~ lagopus hallensi~ (Merriam) 
(white fox) 
~ fulva ala.scensis MerriaJtt 
(red ro;r-

Family Mustelidae 
Mustela erminea arotica (Merriam) 
(Weasel) 
Mustela vison incens (Osgood)
(mink) --
Gulo luscus luscus (Linnaeus) 
(wolverine) -
Lutra canadensis yukonensis Guldman 
(land otter) 

FaMily Cervidae 

Aloes aloes ~ Miller 

(Mooser-­

Class Aves 
Family Gaviidae 

Gavia immer (Brunnich) 

i()Q 



(Common Loon) 

Family Anatidae 
Ql:i!: a~fW'bianUI (Ord)
Oftiist ng Swan) 
~ captd!n•t• ~ Ridgeway
\CaCkling Goose 
Branta nigricans (Lawrence) 

(Black Brant) 

An!!!: alb1frons frontal s Baird 

(White-fronted Goose 
An!! pla~yrhynchos platyrhypchos Linnaeus 
(Mallarli 
Anas streeera Linnaeus 
(Gadwall)
An!! carolinensis Gmelin 
(Green-winged Teal) 
Spatula crreeata (Linnaeus) 
(Shoveler 
~~ nearctica Stejneger 
{Greater Scaup) 
Buoenhala albeola (Linnaeus) 
(Bufflehead) 
Clangula remalis (Linnaeus ) 
(Oldsquaw 
Histrionicus histrionicus (Linnaeus) 
(Harlequin Duck) 
Somateria mollisaima v. nigra Bonaparte 
(Common Eider) -
Oidemia nigra (Linnaeus) 
(Common Sooter) 

Family Tetraonidae 
~ lagopus alascensis Swarth 
OOITOw Ptarmigan) 
Lagopus ~ nelsoni Stejneger 
(Rock Ptarmigan) 

Family Gruidae 
Grus canadensis canadensis (Linnaeus) 
(Sandhill Crane) 

Family Chara.dr:iiiae 
Pluvialis dominica (Muller) 
(American Golden Plover) 
Sguatarola sguatarola (Linnaeus) 
(Black-bellied Plover) 
Arenaria inter res (Linnaeus) 
(Ruddy Turnstone 

Family Scolopacidae 
Capella gallinago delicata (Linnaeus) 
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(Colaon Snipe) 
Tot.anaa "flAnolnoua ( O.lin)
(Sater oficnrli,a) 
C~it;'ia OMU\1.1.1 (LiMUUI)
( ot 

f;:lte ft•to• (Vioillot)


c or andplpor)
lro.Lia bail'dii (Cons) 
\m•a 8andP1per) 
lrolla plUocnellis tschuktschorum ( Portenko) 
~Sanctplper) 
Erolia llinutilla (Vieillot) I
\t8iii Sandpiper) p 
Ereunetea t•1llus (Linnaeus) !l
(seilp&li& asandpiper) 

~~ baueri Naumann 

\Bir~iu--

Family Phalaropodidae 
Phalar1!s fullcarius ( Linnaeus) 
(Red Pha arope) 
Lobihs lobatus (Linnaeus) 
(Nor ern Pha!arope) 

Family Stercorariidae 
Stercorarius parasiticus (Linnaeus) 
(Parasitic Jaeger) 
Stercorariua longicaudus Vieillot 
(LOng-tailed Jaeger) 

I 
Faaily Laridae 

Larue glaucescens Naumann I 
~cous-winged Gull) 
.L.arua canua Linnaeus 
't1lft"'GUI!j'
Xema sabini (Sabine) 
~~11) 
Sterna paradisaea Pontoppidan 

(Arctic Tern) 


Family Hirundinidae · 
Tac~cineta thalaseina (Swanson)
(vlo et-green Sw8liow) II 
Riparia maria (Linnaeus)
(lrank Sw ow) I 

I 

Family Fringillidae 
Passerculus sandwichensis anthinus rlonaparte 
(Savannah Sparrow) 
Zonotrichia querula (Nuttall) 
(Harrie 1 Sparrow) 
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Class Oateichth1es 
Family Salaonidal 

Oncorl!lnchus sorb,acha (W&lbaua) 
(pine saliOn) 
Oncorh:Dclma ket.a (Walbawa)
(chua aalion)­
Oncor!!f;obus tshgxtacha (W&lbama)
(ch!iioo s&llaon) 
Oncorh.ynchu• nerka (Walbaum) 
(sockeye s&1la;nr--
Oncorbyncbus kilu tch (Walbaum) 
{cohO s~on) 

Family Coregonidae 
Coresonus ~11n1raceus (Pallas)
(round Whi riah) 
Core onus nasus (Pallas) 
broad whitefish) 

Stenodus leucichthys (Guldenstadt) 
(Inconnu) 

Family DalliiJae 

Dallia fbctoralis Bean 

tl!iika iackrish) 


Family Esocidae 

Esox lucius Linnaeus 

(northern pike) 


Family Gasterosteidae 
Pun~itius pungitius (Linnaeus) 
(n esplrie stickleback) 

Family Gadidae 

Lota lota (Linnaeus) 

(burb'O't} 
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PLANTS 

Claaa Aseolichenes 
Faaily Cla~oniaeeae 

Cladonia sonecha {Ach.) Aeagina 
Cladonia sylvatica (~.) Hoffm. 
Cladonla srae!i!a (~.) Wild. 

Family Uaneaeeae 

Corniculari& diver1ens Aeh. 


Class Jlusei 
Family Sphagnaceae 

Sphagnum ~ (Sehimp.) ninggr. 

Family folytrichaeeae 
Polytriehum juniperinum Hedev. 

Family Meeeiaceae 
Aulacoaniwa turgidum (Wg.) Schwaegr. 

Family ~naceae 
~locoaium splendens (Hedev.) B.s.o. 

eurosium schreberi (Willd.) Mitt. 

Class Angiospermae 
Family Poaeeae 

Festuea alt&ica Trin. 
(rough rescue) 
C~oatis canadensis (Michx.) Beauv. 
( uejollit) 

Family Cyperaceae 
Carex aguatilis .Wahlenb. 
(water sedge) 
Eriophorwa angustifolium Roth. 
(t&il cotton-grass) 

Family Salicaeeae 

Salix spp. 

Ti:[I!ow) 


Family detulaceae 

Betula nana L. 

~Sir'Ch) 
Alnus crispa (Ait . ) Pursh. 
(green alder) 

Family Empetraceae 

~etrum nJgrwa L. 


crOWberry 
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Family Rosace u 
S iraea beauverdiana Schneid. 
beauverd spiraea) 


.Rubus cnamumorus L. 

{cloudberry) 


.li'amily Vacciniaceae 
Va~cinium vitis- idaea ~. 
(mountain cranberry} 
Vacciniua ulisinosum L. 
(log blUeberry) 

Fa~ily Gentianaceae 
Menyanthea trifoliata ~. 
(buckbean) 

.t<'amily Ranunculaceae 
Caltha palustris .L. 
(yellow marsh marigold) 

lamily ~~teraceae 
Petasites frigidus (L.) Fries. 
(arctic sweet coltsfoot) 
Artemisia tilesii Ledeb. 

Family dra11sicaceae 
~ alpina L. 

Family ~olemoniaceae 
tolemonium acutiflorum Willd. 

iamily Ericaceae 
.L.edum palustris decumbens (Ait.) fblt. 
(narro.Y-leaved labrador tea) 

iamily Ona~raceae 
E~ilobium angustifolium L. 
( ireweed) 

Family Ammiaceae 
Angelica lucida L. 
(sea coast angelica) 




