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INTRODUCTION 

The purpose of this report, in type and scope, is to consolidate in a brief 
summary the history and background of Waterfowl Investigations in Alaska so that 
future annual reporto can depart from thia 1956 base and be made compar able year 
to succeeding year D inasmuch as comparability and cohesion is possible in the 
program. The physiography of Alaska and the inaccessibility of practically all of 
the waterfowl habitat is a major limiting factor in developing adequate continuity 
into a ground study pl·ogl'am 2nd an air'uto-ground comparison study. Until problems 
of logiilticB and maneuverability on the ground can be mastered more readily in the 
Arctic regionst/ comparability of data from year to year and from area to area will 
have an inherent bias of unknown value. 

Each phase of the program will be treated as a unit and each unit will be " 
umn"larized and up-dated Qeparately in tlis report so that, in the future, a general 

r eference will not need to be retraced fUl"ther back than 1956. 

HISTORY OF PROGRAM 

Prior to 1941. sporadic and cursory ornithological studies 
in Alaalt had been conducted for about 150 years, usually the afterthought of a 

-; broader )'l!v~etigation of natural resources as a whole. Gabrielson and Lincoln 
(1956. ,The ~a of Alaska.o Seventh Alaska Science Conference.) have compiled 
a detailed historical account of all the early worl~ and mentlon briefly Bome of th 
findings of recent years. Probably the more important contributors to our general 
knowledge of waterfowl in Al aka betwe~n 1920 and the beginning of World War U 
were 00 J. -Murie g Frank Dufresne. Ira N. Gabrielson, H. W. Brandt and Co E. 
Gillham. Gillham initiated what was probably the first specific waterfowl study in 
1941 on the Yukon Delta near Hooper Bay. 

Intensive work under the present pl"ogram. however. was begun in 1948. 
The program was financed largely through Federal Aid, but in every respect was 
a cooperative venture involving personnel and equipment from the Refuge, Game 
Management and River B sins Divisions. and the Cooperative Wildlife Research 
Unit of the University of Aiaska~ a6 well as Federal Aid. A Waterfowl Project, 
as such. was established under its own identity in 1955. but the close cooperation 
originally attaL."led among the various Divisions. still a necessary and integral part 
of the field program. has been retained and functions to So high degreea 

WINTER mVENTOR Y 

Probably in no one season has a total coverage of Alaska's wintering areas 
- aen attained because of foul weather and other operating hazards during January. 



;: 

; 

• 

Over a period of years. however. all of the wintering ·areas .. with the exception 
of the Aleutian Islands. have been censused piecemeal by whatever personnel and 
. uipment were ~vailable to do the job. weather permitting. 

The physiography of the vlinter habitat in AlaslqJ. is unlike that of any other 
~.:: ea in the Pacific Flyway excepting the coa.stal region of adjacent British Columbia. 
ll:~st species of game ducks and geese utilize small, fresh water bays and sounds 
which are frequently long and narrow with steep walls dsing into the perpetual 
winter overcaato Fly-ing into the ends of these c anyons to count birds is compar
able in many respect~ to a bat £lyi..llg into a .dead-end culvert to c tch insectso 
During mild wet winters, when more of these areas are ice-free and usable, a 
corresponding increase in the toW number of ducks is found. Along the coast 
frem n latitude of 540 and northward during January~ a relatively minor drop in 
mean temperature from the long .. ume average can freeze out most of the habitat, 
forcing the birds farther down the COQst. 

In recent years some sel"ious, &nd quite realistic~ thought has been given 
to abandonment of the v,intel" inventory ei'ltirely in Alaska. This line of reasoning 
is prec:i!cated upon the generally poor and unpzoedictable weather. hazardous ter-
rain features and 'the low density of wa.terfowl s .cattered along more than 30. 000 
miles of coast line. Regardless of effort and planning, it is doubtful if a total 
coverage ever could be attained in any given years nor, because few of the water
fowl VI dch normally w.mte:r in Alaska would be subject to stateside hunting pressures 
under present condition8~ is it necessarily important to attempt com.plete annual 
coverage. A compromise solution between attempted total coverage and outright 
abandonrn0nt of the winter inventory haa been to establish a curtailed effort in 
three representative areas where cornpax&ble counts have been made for the past 
four consecutive yeara and in which tm annual census appears feasible at the 
present time. It seems tbat a trend of the population winteriD.g in Alaska can be 
ascertained by an adequate survey of the three areas listed in T&ble 10 and this 
will constitute the minimum goal of future winter inventories wUess, or l.U1til p 

there ia a. warranted re scm to modify the acope of the survey. 

BREEDING POPULATION SURVEY (AERIAL) 

Objectives: 

1. To delineate and stratify the intricate breeding habitat network in 
Alazkao 

2. To supply the Waterfowl Regula.tions Committee with a population index 
from the Territory and a subsequent production forecast. 

BJSTORY OF AERIAL SURVEYS 

The first aerial survey~ a tentative probing but ambitious in scope. was 
conducted in 1949 in western Alaska along the Bering S~a &Uld Arctic coasts. A 
comparable coverage was given these same areas in 1950, but in 1951 the survey 
was extended to do exploratory work in many of the major breeding areas of the 
Interior. Further change occurred in 1952 when the Arctic Slope north of the 
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TABLE 10 A FOUR~·YEAR Smt-iARY V.t" 'rH~ t,.\.JI\SKAN wINTER \-JATERFOWL INVENTORY IN THREE 
REPRESENTATIVE AREAS - KODII\f{p PETERSBURG, KETCHIKAN 
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ARE A ClI f1) • .-1 0 0 :§e..t G) 
TOTAL t:I P'.l E-t p., tr.I '" ~ CI (f) 

------.,------

195.3 

Kodiak 2,980 120 ' 60 560 1,860 2,060 2, 3.4.0 75 6~5'70 20 16~645 
Petersburg 4,200 250 925 550 1,125 110 5,800 1,150 14s110 
Ketchikan 9,400 5»700 16,700 2, 800 6,950 .3~800 65 45 9 485 

TOTAL 16,580 120 310 560 2j 785 8,)10 20,235 2 D985 19,320 4,970 65 76,240 

1954 
w 

Kodiak .3,510 50 20 110 130 1~670 600 215 4,935 50 11,290 
Petersburg 12,600 360 1,340 930 1~500 450 2,500 2,340 30 22,050 
Ketchikan 6,000 3&450 12»600 900 8,550 2,715 175 31+,390 

TOTAL 22,110 50 380 110 1,470 6,050 14, 700 1,565 15, 985 5~105 205 67,730 

1955 
Kodiak 1~280 120 1,925 1,070 160 4,500 350 9,40; 
Petersburg l Oll 500 70 2,C50 1,370 1,780 :330 3,160 1,650 5 20,915 
Ketchikan 850 240 1,200 l s000 24,0 1,530 90 5,150 
TOTAL 12,630 70 2,170 3,535 4,050 1p 490 7,900 ' 3,530 95 35 ,470 

1956 
Kodiak 2,480 200 250 1,920 2~230 230 860 430 8,600 
Petersburg 2,050 50 275 3~535 560 85 100 800 7,535 
Ketchikan 705 75 250 1,460 300 425 15 3,230 
TOTAL 5»235 200 50 600 5,705 4,250 315 1,260 1,735 15 19,36; 
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Brooks Range and most of the small delta areas of the Seward Peninsula were 
deleted so that greater coverage could b extended to the more important reas 
of the Interior. 

On g basis of previous sur'veya and reports and an accumulated knowledge 
of climatic and topographic features, in 1953 a preliminary stratification of the 
breeding areas was established based on population densities of ducks pel' square 
mile. Flight transects 16 miles long and 1/4 mile wide were laid out on a random 
basis, but a statistical analysis of the results l"evealed 80me basic inaccuracies 
in the stratification. Further modiflc tion; re-atratification and improvement of 
samplt.'lg techniques were worked out in the aerial aUTveys of 1954 and 1955 and 
incorporated into the basic habitat map-loe-designed for 1956 end subsequent years. 
A copy of this map has been submitted uuder separate cover. 

The complete randomness of transect location as originally conceived has 
been modified to a certain extent in the interest of developing a more practical 
flight plan under the pre8ent system of stratification. In some instances trans~ 
ects have been relocated to conform to the new strata boundaries and to ta..~e 
advantage of terl"'dn features for the· puxpose of more accurate navigation. Based 
upon the Yu.kon Delta survey by Sp~ncer in 1949, we feel that validity of the 
1tatistical analysis ~.ri1l not suffer- <!l great deal in spite of the abrogation of com-
3ete randomness in selection of transects as long as the stratification is adequate~ 
3pen.cc&-ls 1949 2D.a!ysie is quot9d as follows (Federal Aid 0u&rterly Report, 
September 30, 1949): 

The sampling pattern Iud out for the area consisted of a combina
tion of t\VO types of transects which were computed independently. Flight 
routes were laid ont to give coverage of the entire area (non-random) 
transects were ma.de on these flight routes with the distance measured 
on the ·map. Random tranecacts were also ta...~D along these fUght routes. 

Random tr~.nsect8 were made in a "U" pat"tern consisting of one 
leg of 7-1/'2. minutes either upwind or dO'\ll'nwind~ a one minute leg cross ... 
wind~ and a 7-1/2 minute leg the :teverse of the first. For practical 
purposes the pattern thus flown permits calculation from the true air
speed of the distance traveled. At a true airspeed of 104 mph these 
16-minute transects had a computed length of 28 miles or an area of 
seven square miles. Tlle 32 random transects were all based on this 
seven square mile unit. Time intervals along the flight routes at which 
these transects were made were selected by chance, as was the direc
tion of the initial leg, either upwind or downwind. The direction of the 
wind added a third element of chance. These random transects were 
used in the analysis of the sampling error. 

The 32 random transects, totaling 234 square miles, ranged 
in waterfowl population from 3.6 to 44 per square mile. The arith
metic me:m was 16.6, The range of the mean with a pl'obabHHy of 
• 93 ';<'as 15. 4 to 17. 8. or a probable sampling error of 7. 1 per cent. 
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The 17 flight route transects in the main delta area totaled 260 
square mUes. The average duck populati n on these 260 square miles 
of tr8l1sec t was 16.5. 

The appraisal of these two independently computed series of 
sample transects bGcomes of significance in planning for future limited 
surveys. It is to be noted that the average population of a well distributed 
series of transects laid out between map landmarlts did not vary appreci
ably from the mean of a series of well distributed random transects. In 
analyzing the random transect data. it was found that about 125 square 
mUes of sample would produce a probable ten per cent sampling error. 
Therefore, if around 125-150 square miles, or 600 linear mil~s. were 
laid out in a representative fashion between landmarks on the map, an 
average w~.te:doVil population figure might be obtained which would be 
sufficiently accurate for indicating a:n.y pronounced trend from year to 
year. 

DESCRIPTION OF HABIT AT AREAS 

The wnterfowl habitat in .Alaslta was classified in 1949 by Scott into five basic 
types. This original classification. both accurate and adequate, has been retained 
~nd i3 herein described. 

a. Coastal tundra - Uniformily low, flat, wet tundra. interspersed with. 
ml.."l1el"OUS chit..nnels and potholes nnd subject to tidzl action. 

h. .Lowland tundr~ - Low, flat or rolling tundra.. with occasional hillocks, 
rd.a.ny potholes, lakes: streams and sloughs. Not subject to the tidal action of coastal 
tundra. 

c. Upland tundra - High, dry. hilly tundra interspersed with. potholes. 1al<es 
and streams. (All tundra is devoid of tree growth and the three types are distinguished 
by location from line of tre-e growth toward the coast.) 

do Muskeg - The common upland habitat within the timbered areas of Alaska .. 
Normally spruce-birch-aepen forest interspersed with lakes, rivers. sloughs, pot .. 
holes and bog, in varying p~oportionB. 

Ii Bottomb.nd - The growth typical of the heavily timbered lower river valleys. 
Large hardwoods prominent among the many sloughs, river channels and stream scars. 

For reference and worJdng purposes, the numerous habitat tmits have been 
named and the stratum, sizeo type and location of each is listed in Table U. It should 
be emphasized that the areas listed do not constitute all of the waterfowl habitAt in 
Alaska, but only the major unite in strata n through V which have been adequately 
delimited and measured and are presently being censusedo Many small deltas and 
ba.ys of high waterfowl density along the northe:rn shore of the Seward Peninsula. as 
well as several small, isola.ted areas of lower density in the Interior and the exten ... 
sive, low density or marginal habitat of stratum It have not been lncludedo The extent 
in size and over-all contribution these areas lend to the total w&terfowl population has 
not yet been determined; but,· as a whole. their importance is known to be of considerable 
significance. Included in the unclassified are s is all of the Arctic Slope north of the 
B rooks Range. 
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TABLE II. A SUMMARY OF MEASURED WATERFOWL 
HU,ITAT IN STRAT.4. II - V) 1~56 

-: 

General Size of Area 
-;; !lame of Area IDeation Habita:t TIJ28 StrAtum ;in §g~e miles 

Yukon-Kusko- 61~ lato Coastal=IDwland~ III 18,100 
k\'>lim D,elt~long. U£land tundra_ IV S!!200 

0 
63 lato Muakeg- II 850 

l.nnoko 12~t longJL- Bottomland·_ III 282~0 
0 

65 lat. Muskeg-
~~uk", 1580 longo Bottomland III {u lOO 

6~ lato LO\.land~ 

Ko tzebue Sound 1600 lonse U!U-~d tundrp. ---1:.V 6.300 
~... -

67~JOII lat.., 
Noatak 162'"' longe Muskeg II 200 

0 
65 lat. Coastal-Lowland 

Nortqu.. B~X~ __ ~~ long,o tundra IV 700 

590 lat. wyland-Upland 
Bristol Ba.l l~~ lo~o tundra 

~ III 9a200 
; 

630 lat a II 2,100 
Nelchina y+7° lopga Mu~g III 1,800 

670 lat. Muskeg- III 3,80C 
Fort Yukon 1450 long 0 Bottomland IV ~.200 

Tanana- 65
0 

lat. Muskeg-
!luskokvim 1520 lq,:Qgg Bottomland II 7.200 

0 

l'finto 
65

0 
lat. 

Muskeg ~ V 920 Ut9 lonK.o-
0 

Tetlin 
63

0 
lat o 

Muskeg V 800 g2 loE,go 

6 0 lato Muskeg °0 
f2EEer River Delta 145 lo~~ Coastal-Lowland tun~ra V Iz,OO 
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STRATA REVISION 

Practicmlly all of the geographic habitat units in AlaBka~ e. gn t Yukon D01ta. 
Fort YultGll Flata, Nelchina. etc., ar~ heterogeneous rela.tive to density of water
fowl. ThiEl factor i undoubtedly l'elated to basic carrying capacity of individual 
bodies of water. In other words~ water. per se, of which there is a limitless supply 
in the permafrost regions of the Arctic, is not enough to attract and hold ducks 
through a breeding season. Based upon the distributional p ttern of waterfowl in 
many areas;! Buckley reasons that there may be a basic soU fertility pattern of 

:m'lparable distribut.ion. For instance, ~n a river delta the greatest density of 
L.lcks ia usually found ne r the outer or cCMt&l tundra. and the densi ty decreases 
Ll a concentric pattern inland and uplald even though there are enough seemingly 
~i.equate potholes and lakes to attract as many birds as near the outer shore. The 
Yukon-Kuskokwim Delta. Selawiko Md Kobuk Deltas, ColviUe and Copper River 

. Deltas~ and the numerous small deltas around the Seward Peninsula are good ex .. 
amples of the concel'-trk distributional pat'tern obse?ved by various biologists for 
several yeal's 0 

In a report on his aericl. survey of the Yukon Delta in 1949, Spencer pointed 
out th "bove distribution .of ducks by habitat type vdthout probing its pl"obahle cnuse$ 
but he d!d ot.ltUne tl~e sys em of sl:l'f?tificstion necoBs",ry to sample such heterogenous 
areas . Through. 954 whole ge .... grai'h1c units were included in the same atratun'l whel"e 
waterfowl oensitic3 sometimes viiI..ried more tha."l 100 birds per 16 .. mile tl'an~ecto 
Such diverse conditions on :relatively small areas dictated a change in method of 
stratiiic1l.tion, or at least a 7.'adicrJ. change in the boundaries of existing stratao The 
areas listed in Table I! have now been re-atratified into units with enough homogemety 
that population changes can be measUl"ed vlith a much lower sampling intensity than 
was possible prior to 19550 Although minor boundary changes betwee.. ..... some strata 
may still be nece8suy~ the pattern of stratification should be valid. 

in the 1954 Status Report of Waterfowl {Alae1F.a section)e Table I listed a 
habitat area of 3J.l, 822 square miles which included 189, 120 sq'l.l2.?e miles of 
miocellaneou8 low denliJity habitat now designated as etratum I. The latter area, 
censused with 48 stanci.!l.r-i 16-mile transects. showed a mean density of 108 game 
ducks per squAl'e mile in 1954. The outeX' limits of this e:rteneive area~ for the 
m08t pru.-~, ho~?evel!.·s wer2 originzJ.!y delineated by "educQt d guess" from topographic 
maps becau3e of limited funds ".nd manpower for adequate 1'0conndssance flights 0 

The same was true to a l~sse7' extent for some of the presenUy designated strata !X-V. 
The physical. 6iza of mOlJt of the units now incorporated into st:rata n-V has been 
. 'laterblly reduced from the origin estimate to conform more closely to the actual 
'. atei'fowl denaity p~ttcrn. Most of the area deleted from these sil'ata is low density 

. in character nnd will be added to strz.tum 1 which is largely a strip of varying depth 
surrounding most of the higher density atrnb.o Considerably more reconnaissance 
i ·~ neceS311.r}f to determine the extent 2ll'l\d charactel" of all the low density habitat 
';:hich is widely dispersed throughout the Territory. 

In many cas~s major changes in waterfowl density are quite abrupt, corres
ponding to changes in habita.t type. For instance, scarified river flood plains are 
pooX'er production areas in general than the adjacent muskego The line of demarka
tion between these two types can be easily and quite accurately mapped. e. g •• strata 
n and m on the Innoko area~ A marked decrease in production As frequently found 
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where the level spruce muskeg changes to rolling terrdn with an aspen-birch climax. 
This line has been fairly well delineated in many areas, giving an inner boundary to 
stratum I (low density) which is largely associated with the aspen-birch climax. 

When an ~ntire heterogeneous area was lumped in.to one stratum, prior to 
the system of stratification adopted in 1956. transects wel'e randomized for the gross 
area disregarding changing denaities within the area. To compensate for the varia
bility between transects and bring the sampling error within a.cceptable limits for . ' 

each ind!vidual area, it wa.s nece&sary to fly more transects than a homogeneous 
area. of like size would have required. In an operation as 'widespread geographically 
and as telescoped in time as an Alaska survey dictates. a minimum of flying in any 
one area compatible with statistically adequate coverage is mandatory. Even if 
unlimited funds were available so that each area could be combed, a duck is not 
inclined to pace his courtship to the manipulation of a biologist's slide rule. A 
period of about 15 days is the meximum during which an optimum breeding popula
tion sUI'vey can be t::ondt'i.cted south of the Brooks Range, altbougb that span of time 
can vary from yea.r to year between May 15th and Ju..'le 15th, depending upon onset 
and progressioll of the spring break-up. 

Scott recognized the practical limitations of sampUng small, heterogeneous, 
Vitidely cU.spersed areas and questioned the reliability of 0. population index derived 
from the m foliowing the 1951 aerial survey as follows (Quarterly Progress Report, 
Feder~! .A id. JWte 30 t J.951, pp 12-13.): 

liThe theoretical indication of accuracy in this method of inventory is the 
t ,).mpling error as computed etlltisticaliy. An analysis of this factor raises ques
tiOllS regarding the auHl>.bility of certain areas for annual sampling. and the actual 
i r.").portance of statistical processing of results. Although the same transect cover
a,;e ha.8 been used in certain areas fOl" the past 3 years (1949-1951), the indicated 
sampUng el'l'Or haa sometimes varied tremendously and sometimes remained a.bout 
the same. Th~ indicated erl'og< is magnified when certain transects tally substantially 
more or less birds th.an the majority o£ transects in the sample. 

Theol"eticl}.lly, the erl."oX' should be decreased by increasing the transect 
coverage. In the Noatak area which is roughly rectangular in shape, the tran.sects 
are now spaced a minimum distance apart. Computation by formula L"'ldicates that, 
in order to decre&se the error to 10 per c@nt. almost three times &a large a sample 
would hl1.ve to be taken . This would mean a greatly increased density of transects 
which seems impractical. 

The question is: Does annual s&mpling of areas such as these reveal 
significant population trends in spite of theoretical sampling error. or should they 
be abandoned and effol't confined to larger areas where numerous transects will 
produce a smaller error? II 

Although the following analyoio is not strictly comparable because of modifi
cation in sampling area and changing peraonnel, and several intervening years 
without continuous coverage, the example as cited may partially answer Scott's 
question above. If properly delineated and combined with other areas of like 
character nnd waterfowl densities and treated as one unit (stratum), regardless of 
their geographic relationship to each other. most areaa should be sampleable with 
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a pI' cticable amount of effort. In 1951, Scott sampled six areas in northwest 
Alaska. totaling 7, 550 square miles with 61 standard 16-mUe transects, one area 
being the No~tak quoted above. At that time~ t.~e survey result was run through the 
s'tatisucal mill for each divel·se area as a separate entity (stratum) with a sampling 
error ranging from 9 per cent to 32 per cent. Of the 61 transects, 10 were run in 
the Noatak Va.lley which was m &6ured as 450 square miles at the timee or 7.6 per 
cent of the Noata.it axea actually being counted. Obvioualy~ such sampling intensity 
cannot be considered as operationally feasible. In 1956 Hansen sampled the same 
six areas, but reconnaissance subsequent to 1951 extended the total area to 12,850 
squ~re miles compared to 7, 550 in Scott's initial effort. Under the present system 
of str tification, the entire area of the six habitat units has been divided among 
strata n~ me and IV and combined with areas of comparable density elsewhere in 
.A.lasbo The number of transects run in the six enlarged areas was 45 (compared 
to 61 in the J."educed area in 1(51) with an over-all sampling intensity of 1.4 peT cent 
in 1956 compared with 3.2 per cent in 1951. The sampling error between the two 
yea:!: II is not directly comparable because of dissimilar aampling units, but the error 
for st~ata Ull m, and IV. 0 which the above six habitat a.reas weI' partial components 
was 15 per cent~ 10 per cent a&j 17 per cent respectively in 1956. 

It remains to be seent however, whether or not the revised system can with
stend the rigors of sta.dstical scrutiny i'Q the futureo If the stratification breaks 
10'wI\, will it be because H is illogical to lump coast&! tundr snd interior muskeg 

i_1.to one stratuffic even though their de..'lsities coL,.cide at the present waterfowl level ? 
"}!iU the two types of habitat exert the same attl'activeneso to extr mely high ox ex
tremely low watedowl population3 that they do to the present "normal" population? 
Does the majol"ity of scaup nesting at Fort Yukon, for instlUlce. tread the same flyway 
as the scaup nesting on the Yukon Delta? If not, then a. major decline of that speciea 
in one flyway could affect stratification in AIOlsk as it is now constituted, temporarily. 
at leasto 

POPULATION INDEX 

One of the toughest imponderables to date has to do with a satief ctory 
waterfowl popu.lation index fo!' Alaska. both by individual species and total of all 
species. .An annual turnover of aerial observers has introduced a recurring blas 
of unknown proportions, and there iii no prospect at present for permanency of 
crews. In lieu of permanent creWB" then, M effort ha.s been made to standardize 
the several obaervers used agoainst a common denominator. A comp rison of some 
of the differences among six of the observers participating in the 1956 Alaska. breed ... 
ing population survey 19 contained in Tables m and ma.. 

The waterfowl 3up:ervisoi" was one of the observers, or pilot-observer, on 
every transect with the exception of the Minto area and is designated as observer "X" . 
The five othel" observers W.:.tll whom the supervisor flew are listed as At B, C. D, 
and E. In comparing the five observers, A through E. with each other, it must be 
assumed that the common denominator (observer X) was & constant thZ"oughout. Such 
a basic assumption, however, must surely be tempered with the knowledge that the 

r common denominatel· was a hu.1llanly flexible constant revolving around the immeasur
able factors of changing vii5ibility. adval"lcing phenology, various fatigue levels, etc. 
'!nder ;any circumstances, however. the variability of the norm certainly should have 
Jeen less than the wide varia-nons shown for the other five observers liiJted in Table 
IUa. Observer X baa been established as the common denominator, or "norm I! at par 
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'rAELE III. A COXFARISON OF FOPULATION UWrliES liS (;vY.FUTED FOR SIX OBSERVERS 
PARTICIPATING IN THE 1956 AERIAL SUHVEY 

, . 01 

X-Sects & Sqo miG Identified Ducks Unidentified Ducks Total Ducks Population Index 
Observer Total Area Sampled Lone M, Pair Flocked Single P~~r Flocked A11 SPP. _% Iden~3 Numerical % Diffo 

x ~ 176 341 679 598 46 101 112 2,657 87 589 t 650 
A 44,400 176 245 463 467 131 187 230 2,37.3 69 516,750 

A + X B~~---2~_~eL_l~.l~Z~J.JlJ~5 ___ .. _177. 28L.._;42 2q 030 . . _ 7[L __ 22Q . ..J.12 

X 20 40 14 87 113 .3 17 57 395 76 55»370 
B 9-;200 40 33 lc6 99 4 3 28 382 90 65.550 

B + X ~. mL 80 /.".7 193 212 7 20 

X 28 56 65 20.3 342 20 26 96 981 8,3 51,850 
C 4,700 56 42 313 293 10 81 1.31 1,264 76 74,920 

C + X Set. mi o _ _l.1~ ___ l.Q7 ____ 2l.6 __ __ 635_ 3Q __ _ J:.Q..7 i27. 2tU,~ 72 6.2.220 

x 14 68 
D 5$800 68 

D + X 69 s mi 0 1;6 

T 

X 
E 

E+X 

12 
4,800 

sq. mi & 

o X ill 
T 
A A to E 68 5 900 
L aq. mi s 

GRAND 
TOTAL 182 
ALL 68,900 
OBSERVERS sq. mi 0 

24 
24 
48 

.364 

364 

728 

143 277 512 27 97 103 1,533 79 94,.340 
90 284 538 56 93 135 1,574 76 87,260 

?J.3 561 1.050 83 190 238 .3 1107 77 88~780 

.38 5.3 267 2 16 83 528 78 45,000 
34 58 276 4 9 448 95 42,200 
72 111 5-4J 6 25 83 977 86 43.600 

601 1,299 1,832 98 25'1 451 6,094 8.3 877,150 

444 1,224 1~673 - 205 373 .!124 6»04l 76 838,600 

1,045 29 523 3g 505 303 630 975 12,135 79 84.3~870 

- 13% 

+ 15% 

+31% 

~ 8% 

- 4% 

- 5% 
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TABLE IlIa. A CO~ARISON OF THE VISION FACTOR FOR SIX OBSERVERS 
PAR'rICIPATH1G IN THE 1956 AERIAL SURVEY 

,<' 

% of ~t!2.or Lone Duoks __ _____Ra~lo of Pairs Ratio of Ratio of Total 
Observer Lone Drakes Idanto Drakes Total Singles Ident9 Pairs Total Pairs Flocked Ducks Ducks Counted 

X 33 
A 35 

A I X 72 z 100 97 100 68 I 100 83 J 100 84 I 100 89 t 100 

X 
B 

B X 

x 
C 

C I X 

X 
D 

D 1 X 

X 
E 

E I X 

Total 
AtoE X 

14 
U} 

24 
12 

34 
24 

42 
37 

29 

236 100 218 1 100 

65 8 100 611 100 

103 : 100 86 I 100 

. 85 100 95 I 100 

74 : 100 93 1 100 

122 I 100 105 t 100 75 I 100 97 I 100 
__ ~ __ -= ________ ... a. ______ ·~ ••• ________________ ~ ____________ • ____ ., ________________ .mo 

154 t 100 172 : 100 95 t 100 129 I 100 

103 100 101 100 109 : IbO 103 : 100 

109 I 100 113 I 100 79 I 100 85 I 100 

94 I 100 103 I 100 96 a 100 99 I 100 

". 



value of 100" and observers A through E are compared to the norm. All popuhition 
indices have been derived by the formula in the memorandum of instructions to 
r obert Smith. dated March 5. 1956, and are not based upon habitat stratification 

ill WlW the ind x submitted a.t the end of the summer op0rati011.8. The duck popula
tions shown in Table m reflect cUiferences in observers rather than differences in 
b..:)bitat carrying capacity 'and 81' not directly compuable to the indices as derived 
fm: individual strata. It ie intereeting to note. however. th t the population index 
for all observers combined, when based upon a stratified sample as 5ubmitted in 
the ea1'li61' Breeding Population roport, w&s within 12.000 ducks of the 843 11 810 
,listed in Table W. 

A few questions for consideration relative to a popul tion index follow: (1) 
What s~ciflc ingredients actually should be used in the , recipe for building a "population 
index"; (2) Which observer's count should be the basis for such an index when there 
is a substantial difference between observers in the total number of ducks counted" 
and species identification. especially where there is little correlation in the above 
differences; (3) How should flocks of early deserting male puddle ducks in a rapidly 
advancing season enter into tho computation when lone drakes and pairs are the basis 
for ~etablbh1ng a population index? In 1956, for exampleD in the Kotzebue SOWld 
area the pintail has been relegated to a position of lesser importance than acoter& in .
the population lndexo There is little question, however. that pintails were at least 
Jour time s mc.u·e abundant the~e than scoters in 1956. When the breeding pair survey 
was £10 ""-1 on .iune 11 QIld 12, only 1 pm and 25 lone pintail drakes were recorded as 
compa red to 32 pair and 6 single scotersa On the transect strips, however~ only 14 
flocked scoters were cOWlted in comparison to 343 pintail. practically all "pure 
stande" of male dese?>"ters, in flocka of 3 to 30 except for one larger aggregationa 
A concurrent ground count on part of the Kotzebue area. corroborated the 4: 1 breeding 
pair ratio of pinUlils to acoters a 

Disregarding the visibility factor" there are other vari bles iDheront in a 
diversified complement of observers which can distort the index and render it un ... 
reliable 0 Criesey haa referred to onG of these variables as the difference in ob
c ~rverfJ and their ability to file. and record b irds, and has asked for a .standardization 
o . creWf;i to counteract it. The differences in observere' sight mechanism might be 
c&.Ued "vision factor" as opposed to ""ri.sibiUty f&ctor". The firat has to do with 
differ ent men's ability to sea and the latter with various species' inzbility to keep 
f r om being seen. In e. memo of December 11, 1956 a generalization w s made that 
pairs are less conspicuous than lone drakes end are. therefore. less viaibleo Their 
degree of vialbiUty is not consistwt among various observers, how vel', and could 
be Ii. factor An distorting a population index based upon a count of lone drakes and 
pairs. F or in tance. only observere A and B tallied It smaller ratio of total pair'id 
ducks thaD they did of singleso The otbGu' three observers recorded pairs in much 
greater abund&nce. which 'Would seem to refute the thinking that padre are less 
conspicuous in general. 

The vi.lon factor Illllo operates in a way other than the mere ability to tlee 
a bird or pair of bir ds. The plumage p ttern and size of the birds mUIJt appear 
ufficiently different to otherwise competent observers so that species identification 

ill not always within acceptable limits;, · Of the six men compared in the 8urveyo B. 
D. E and X .hould be experienced enougb to have· been con.latent ·in their species 
ide~tificatiOll regardless of toW ducks tallied. Yet there is too wide a discrepancy 
between scaup and ecoters in .ada cueo Table IV sum~adze8 and compare. the 
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Observer 

Lone Males 

Pairs 

Floo~~ 
:~~ , .... -. ,~.;. "":" 

Relative 
Abundance(%) 

Pop. Index 
B 

Fop. Index 
X 

Pop. Index 
B + X 

, ) 

TABLE I V. A COMP.ffiISON OF SPECIES COMroSI'rION BETWEEN OBSERVERS B AND X 
IN THE BRISTOL BAY ~REA 

Ii ~ 

I B -Ill! X IB _X JB XJ B LLL X B X B X B XUB X 

~ I ~ ! 
Q) ~ ~ ~ 

~ 
~ ....0 J 

~ ..-t «l ~ 0' - r-(! ) 

g- Q) «l 0. Q) !I} ~ n1 l 0 

+' ~ M '0 ~d H ~ :. r;j~ a! 0 s:: .-G rl .-, "d 
, 

~ ] , 
C) 0 ..-t ~ &! 0 .-t 1 J . ..:. ~ 

,,",0> 
!I} U} ~ I 

C!) 

j' 0 I 0 , 0'0 

i 
E-oiH 

A 

8 .3 I 7 1.3 7 2 1 3 1 1 33 14 

38 22 48 50 7 7 1 2 1 12 2 3 106 87 

21 35 72 47 .3 3 3 20 8 99 113 
: ..... - •• !", ~ . .. --

3.301 24 ., 8 .3905 49.5 1404 13.9 0.7 40 0 007 100 10.8 2.0 0.7 4.0 

TOTAL 
21,700 25,900 9,450 450 450 6 t 990 450 65 9 550 

'. 
13,800 27,600 7,800 2p 260 550 1,100 :2,260- '·'-55.,-'3.7.0 

1S-,l;30 26»850 8,700 1 p 290 250 250 4,530 250 1, 050 61,300 
' . 

B X 

I 
..-I 
+''t1 
J:I Q) 
Q)..-t 
"dfH 
..-I 

:5 

4 3 

3 17 

28 57 



~ <l 

TABLE IVa. A COMPARISON OF SFECIES CO}!J{)SITION BETWEEN OBSERVERS D AND X 
IN THE FT. YUKON AREA 

Observer I D .!.J.L ___ ~W ____ ~ __ --XJ..!L X iD X in ~_UD u,? X AD .-LUL X~D X - -- - --- -- - -----------~~~--.--- ----- _. -a t.4 

ID CD 
M ] ~ M 

~ ..-4 II! ,.... 
go Q) as s;l, CI) 

~ ~ M '0 > 
11 0 s::I ..... ';1 ..8 () ..... ~ Ul t/j Pot ~ tJ) 

Lone Males 10 23 1 1 22 32 28 37 19 35 

PairD 124 99 75 96 21 28 16 16 16 19 2 4 

Flocked 64 73 236 33~( 23 234 16 12 21 35 .3 

Relative 
Abundance(%) 35.6 28.8 20.2 22.9 1L4 14.1 11.7 12.5 i9.3 12.8 005 0.9 

Fop. Index 
8,015 I D 31i)065 179625 9,950 10,200 435 

Fop. Index 
X 27 D170 21,575 13~300 11~800 12p 075 850 

-, 

Pop. Index 
D + X 28,400 19,265 11,450 10,710 9,985 710 

~ 
() (j) 

'cl at ~ .LJ J,rc CD III s::I 
E--o II! 

I ~ 
""'.«1 • > CH (!) 

:;:.: s::I ca..c: 0 II! c (.) ~ 

-
:2 2 .3 4 :2 7 :2 2 

6 1 13 .3 .3 6 1 5 

.3 38 

2.1 0.7_ 14.2 1.7 103 3.1 0.8 107 

10 830 3,765 1,135 70( 
. 

660 1,600 2,900 I 1.6011 

1, 240 2,575 2,040 1.15(1 

I )! 

- ~ 
0' 0 

fIl .-I+l 
«I s::I rc ~(j) 

M 0'0 
0 E--oH 

4 J 9.3 li>6 
~ .. 

6 28,3 277 
. I~ 
15 ~04 701 

2.6- 0.7 

Total 
2,270 87 D260 

660 194,340 I 
1,425 88,780 

. 

0 

+' 
s::I 
Q) 

'0 
OM 

~ 

56 

94 

135 1 

27 

97 
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'fABLE IVb. A CO)IT'ARJSON OF SPECIES Cm®SITION BETWEEN OBSE.~VER.s X AND E 
IN THE KOTZEBUE SOUND AREA 

j, 

Observer l X E IX E !x----~rf EI X E )X E ~X -----

~ 
-i------~ 

Etx ___ ITx E J_ 

Sot ::s 9 
(\) G) ~ .... 1 

...-I -!.3 .-4 ~ 

~ at ~ .-I cr. 0 t:I'ti 
P. co tI) ~~ (I) <I) 

§' I'D 
~ s::I 't.10r4 ..., ..., .-4 '0 > 

s::I ...-I ~ 0 'ti ~ Q) orl~ 
~ 0 

~ ..c: r-i 0'0 ~ t) (,) ii! 0 E-<H trJ ttl ~ CI) 

- ---
lone Malee 12 17 .3 .3 15 10 1 7 4. 1 J8 .34 2 4 

Pairs .37 27 12 20 2 5 1 2. 5 5.3 58 16 9 

Flocked 134 22 11 3 92 251 .30 267 276 83 

Relati ve 
Abundance(%) 5.3.7 470 8 16.5 25 :.8.6 16.4 1.1 504 504 1.1 2. 2 504 

I 

I 3,500 1 Total I Pop 0 I ndex I 

X 2490CO 7v400 8, 300 450 450 900 45, 000 I 
I 
I 

1:70 

I 

I 

Pop. Index 10~55.0 69 920 2,280 2, 280 42,200 
E 

-

I I r 
, 

Pop. Index 
X +E 22,105 9, 025 7,540 220 2,835 220 1,655 43,600 

. 
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species composition for observers X and B in the Bristol Bay area, Tz.ble IVa 
compares X and D in the Fort Yukon are and Table IVb compares X and E in the 
Kotzebue area. Agreement in identification of puddle ducks is probably adequate. 
A conc.urent ground census at Selawik in the Kotzebue SO\Uld area indicated that 
observer X was relatively close in his tally of scaup VB. scoters, but whether his 

::: ratio of BC up vs. scoters was as accurate in the Bristol Bay area while flying with 
observer B is am unknown factor. Under the sumption that the norm is constant. 
such would be the case. At Fort Yukon the discrepancy between scaup and acoters 
is avident. though not &8 gre t as in the other two instances, but there is less 
agreement amcmg moat of the other pecies. though th13 was his first attempt 
at an aerial census, observer D a~peared to be competent in the ground study he 
:onducted at Fort Yukon for the remainder of the summer. 

It should be pointed out in Table m that the total population index as computed 
for observer X was only about five percent greater than the combined index for the 
other five observerse In other word3. the individual differences from the low of 
observer A to the high of obeervel' C tended to strike a balance. If such a close 
figure is not merely a coincidence of 1956, but the "law of averages II at work, 
perhaps it is a desirable fe ture to have a large and diversified nwnber of observers 
covering Ll}e sever~l areas simultaneously before the male pintaila have gathered in / 
dese rter flocks. The other al,ernative would be to have one or two crews of men 
with compar~le vinion f&ctors complete the census over A longer span of time and 
develop some mecms of utiUzbg the flocks of m~le puddle ducks in deriving a more 
realistic population index. For mstance, the population index of 843, 870 du<;ks 
would have been increased by about 185 000 game ducks. mostly pintails, if the 
950 flocked and identified male deserters had been includ~d in the population index 
for the; survey sample. 

In reference to question (2) on page 12 and the above paragraph, by the 
simple expedient of using the vision f ctor of observer C only. a population index 
of 33 percent more ducks could be obtained than the index based on the vision 
factor of observer A. If such a degree of variation exists among six observers, 
how is it posaible to prfldict with any degree of accuracy a wa,terfowl trend based 
upon a 20 percent sampling errOl' unless the highs and lows strike· a balance year 
in I6lld ye r out as they tiid in 1956? If an adjustment is made to the common 
denominator for each oboel"vel". which of the six ratios llated in Tllble Ua should 
be adjusted to rr!ve at redist1c population index comparable from year to year? 
For the present a figure of 865, 350 total duclts will be used as the base from which 
to depart for l!itrata n, IU. IV, d V in 1957. This index is based upon the final 

. measurement of the four strata involved. Stratum! cannot be delineated and 
evaluated under the preaent budget without sacrificing moat of the banding effort 
and ground studies. 

Prior to 1955, seldom had all the same tranaects been flown in any given 
l!'.rea in two successive years. Ther were two major reasons, perhaps, for this 
Eeeming lack of continuity. First. the pilots and observers were changed from year 
to year, and it would be virtually impossible for one pilot to retrace accurately a 
random course flown by another man in the previous year acrose tundra and mwskeg 
devoid of charted landmarks. Second, changes in transect location were often 
purposeful in an effort to delineate habitat boundaries more ccurately or to delete 
unproductive effort of a previous year 0 Sometimes the sampling intensity was 

16 



increased or deCl-eased, thus, altering transect locations. In any event, it is now 
apparent that even if the identical transects had been censused in successive ye~r8 
by different personnel the counts would n.ot necessarily have been compara.ble 
because of b~sic differences in the vision factor. Such was the case in 1956 when 
most of the tl'ensectB of 1955 were retraced, but by different crews so that a paired 

;: s.mple at thia time wou.ld be meaningless even though counts were made on the ea..."TI~ 
trans ct routes . Tallies were kept separate for all observe?s in 1956, however, 
and the transects have been stabilized and numbered as indicated to lend cohesion 
and continuity to the aerial survey. 

PRODUCTION STUDIES (GROUND) 

HISTORY OF aROUND STUDIES 

Ground studies have been an integral part of the watel"fowl program some 
place in Alaska each summer, sometimes detailed and intensive and other times 
only cursory in natuxe. a.'I1.d ul3ually in conjunction with a. banding program. Scott 
explored ~ part of the Innoko .. !ditarod area in 1948 as an initial effort in the present 
_}!'ogram, although Gillham hnd 5pent some time in 1940 and 1941 near Hooper Bay 
r,.,n the Yukon Delta_ gathering data on species composition, predation and nesting 
:ilU-CCeBS. In 1949 Nelson worked on the Colville River from Umiat to the Arctic 
~oast, Scott rem. preXiminasy st1.'l.dies in the Kotzebue Sound area, and Spencer and 

Chatelmin followed their aerial survey of the Yukon Delta with a rather mtensive 
ground reconnaissance in the Hooper Bay area. Chatelain ~ao continued the 
Xnnoko banding. Most of the ground studies in 1949, apart from the banding effert, 
were basically reconns.isSallCe in nature to determine thlD feasibility of establishing 
future intensive &nd extensive banding mad production study areas. In 1950 ground 
crews again. worked at Hooper Bay and the lnnoko, and Hosley explored part of the 
Minto uea n~&r Fairbanks as a possible study site for students from the University 
of Alaska. 

In 1951 work was continued on the hmoko by Lensink. Yukon Delta by Olson 
!\nd Chatelain. and at Minto Lakas by Hooper. In addition to the above. a. project 
was initiated on the Copp~r River Delta by Nelson and a. one-year intensive study 
was concluded on the Serpentine River along the north coast of the Seward Peninsula. 
Although a. bilnding crew returned to the Yukon Delta in 1952, 1953 and 1954. there 
was DO attempt m~de to conduct a nesting and production Btudy as intensive as the 
one by Olson which b well reported in the Federal Aid Ou£rterly Progress Report 
for September 30~ 1951. Nelson continued the Copper River project in 195Z. pd, ... 
marily banding. as was the accomplishment at Minto Lal~es by Buckley and Lensinko 
After the relatively small scale program of 1952. intensive ground studies were 
increaraed to three field stations in 1953. Stepped-up programs at Minto Lakes and 
on the Copper River Delta were conducted. and a new study area near Fort Yukon 
was establiehed by Lenaink. In addition, a. limited banding program was conducted 
again on the Yukon Delta. In 1954, five previous banding :md production study areas 
were used: Minto Lakes, Fort Yukone Yukon Delta, Innoko. and Copper River Delta. 
In addition" limited banding was accomplished in the Tangle Lakes area immediately 
south of the Alaslta Range and west of t..~e Richardson Highwt1Y. Production studies 
",vere confined to Fort Yukon in 1955 and to a newly established area at Selawik. ne«!r 
i.{otzebue Sound. Banding WitS continued on the Copper River Delta and a new b llllding 
station was activated at Tetlin on th~ Al&ska Highway where it crosses the border 
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from th Yukon Ter:ritory. In 1956, the same four field stations were operated 
and Minto Lakes VIas re-activ ted ;uter h ving been flooded out in 1955. A new 
Cana.da goose banding operation wag so undertaken with considerable success 
in Southe&stern Alaeka near GuataV'UO. 

Since 1948, in all types of habitat, 12 different waterfowl field stations have 
been manned with production study and banding crews, some 5t tiona remaining in 
use for several years 0 Many typ~s of transportation and equipment have been teoted 
and used in an effort to beat the logistics problems in isolated areas, and also to 
develop living and working techniques under conditions of extreme adversity. A 
great deal of sound basic information has been accumulated concerning waterfowl 
popuhitions, production potential, predator ... prey reb.tionships. migratory patterns 
and habitat conditions. All . the ground etudies enumerated above have been well 
recorded in thle respective Federal AidQu rterly Reports from 1948 through 1955. 
Only the four-year production study conducted near Fort Yukon will be summarized 
as a unit in this report, primarily beca.use the Fort Yukon Flats is a muskeg habitat 
somewhat typical of conditions elsewh r in the far northern breeding areas .a.nd 
this study ma.y show more cohesion from year to year than the others. 

FORT YUKON PRODUCTION STUDY 

Descrl\.ptAon of Area 
-------------~~~ 

I'he Yukon Fl t5 is an area of about 10,500 square miles located on the 
noriliernmollt bend of the Yukon River a.stride the Arctic Circle in east .. centrai 
Alasl 0 The ~r<Gn is typical Arctic muskeg dotted by countless lakes and potholes 
formed by glaciation 2nd dissected by numerous slou~hs which were formed by the 
meandering of the Yw(on River and several of its tributaries. From the north out 
of the Brooks Range the Chandalar. Christian and Sheenjek Rivers empty into the 
Yukon. nnd from the east out of Yukon Territory the Porcupine and Black Rivers 
converge with the main stem at Fort Yukon. Birch, Preacher and Beaver Cl"eeks 
drain thfl White Mountains across the flats from the south. 

Three strata of approximately equal size are encompassed in the entire area 
fo rming 0 roughly, a concentric density pattern as described in the section under 
Strata Revision on pa.ge 7. Str tum IV. of 3200 oquare miles, is loc ted in the 
center of the flats straddling the Yukon River. Stratutll m. 3800 square miles of 
a ' lower waterfowl density. surround and extends eastward from the upper end of 
fltratum IV. Sti:'ntum I is 3500 square miles of low density habitat surrounding the 
oth r two strata and extending into the l'olling foothills. 

The lakes, potholes and doughs vary greatly in .be and shape. but most of 
them are rela.tively shallow or have extensive shallow areas supporting a luxuriant 
growth of aquatic vegetation. Most of the standing wa~er is bog-brown and on the 
acid side of the pH scale. Shorelines of many lakes dur~g periods of high water 
are bordered by willows. but at normal levels they are surrounded by wide meal.dOW8 

of Calamagl"o8tis. Carex and E4J,uisotum. . The latter two frequently grow out into 
hallow water forming excell nt brood cover in which it is practically impossible to 

count birds from the air. Clim.ax vegetation on the flat a consists of white and black 
spruce except where numerous. fires have reduced large areas to a stage of willow 
growth. which may actually be of more benefit to waterfowl than the climax spruce. 
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The area. is unde:dm.d. with permafrost 80 that there is no lOBS of water through 
percolation ix-om the average precipitation of 0.93 inches annually. There is a con
siderable loss of surf ce water, however. through t;:anspiration and evaporation during 
the short. hot swnmers. The temperature rmlge at Fort Yukon has been recorded 
from -76CF to lOcPF. 

The original study a.rea, selected and operated for the first time in 1953" was 
bounded on tt'le south and east by the Yw(on and Porcupine Rh·ere and on the west by 
':he Christian River. The total size was left indeterminate at that time depending upon 
.he mobility of the ground Ci>ew and a reconnait:Jsance to delineate a definite area for 
ilie future . The selection of the general sjte was made because of a high waterfowl 
p opulation as determined from the fb'st breeding popul tion survey and also because 
it could be reached rea.dily from the village of Fort Yukon. for supply purposes. At 
the end of the first summer. an area of 75 square miles was selected but this eventually 
proved to be m~ch larger than & two-man cr~w could cover adequately 80 the area. was 
reduced to 45 sq~are miles in 1954 and further l'educed to 3Z square miles in 1955 . 
Even tho latter size ' wa~ too large for tb.orough~ repeated coverage in 1956. and it was 
recommended to reduce the mtens1V0 study area to 25 sqUillZe mUes divided into three 
Units as Ulusta-ated in figure l~ if the project were continued. In 1956, 68 individual 
ponds were classified according to vegetative cover as outlined in Table V. The per
centage breakdown is probably adequate for much of the interior muskeg habit&t. 

TABLE Va CL!\SSIFICATION OF I-'ONDS ON FT 0 Ylft(ON STUDY AREA,lI 1956 

Emergent Shoreline No. of % of 
~etat1on Vegetation Ponds Total 

Open Open 5 704 

Open Half Closed 5 704 

Open Close;d 13 19.1 

Ha.lf Closed Open 17 25 0 0 

Half Closed Half Closed 5 704. 

Half Closed Closed 7 10 0 2 

Closed Open 13 19 01 

Closed Half Closed 

Closed Closed 

Total 

Objectives: 

As originally conceived, the objectives of the study were: 

1. To identify and evaluate all factors which may operate to affect waterfowl 
pl'oduction, and to determine indicators of production success. 
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2. To esu.blish quantitative me<m8 of evaluating annual production. 

3. To band a representative aample of residsmt waterfo 1. 

Methods d Pe1'30nnel 

The ground study at Fort Yukon has been conducted by students from the 
University of Alaska on a. summer employment bub. A two"'!man crew haa worked 
on an overlapphlg basis. each man for period of two years in an effort to build 
continuity into the program. Calvin Le.nsink ill.\ti.ated the study in 1953 employing 
:--u Indian from Fort Yukon &8 guide and helper. Lensink returned a8 project leader 
i .1 1<}54" assisted by a student. Eugene Reuter. who in turn inherited U1e leadership 
in 1955 with &Ssl&t.~.nt Kenneth. Hughes. In 1956. Hughes became co-leader. with 
g aduate student George Cornwell. whose assignment was to develop a visibility 
f~ctor index over a two-year period for his thesis research. Unfortunately. Cornwell 
returned to the stateD at the end of his first summer in the bush. and Hughes h e 
graduated so that there is no experienced man to continue the Fort Yukon project •. 
For that realion, mnd even more important. becauara the study area has not mainttWied 
the stability n~ce8sary in an intenBive air-ground problem. ground studies will be 
diacont!D.ued there. 

E""ch Veuo concurrent with the first breeding pair count on the ground. am 
aerial ::lurvey was conductedo The obsel"Vers in 1953 were Scott znd El!tinso in 1954 
Scott and :LenBink. in 1955 Olson and Libby. and in 1956 Mcmsen and Cornwell .. The 
aerial census was rsndomized for the Yukon Flats, in toto. and it was more or less 
coincidental that two of the Qed&! transoct3 dissected the ground study plot which, 
in its reduced size of 32 aq\.'UU"s milefll. ~ largely encompassed within the presently 
design ted stratwn XV. 

Photographs obtdned from the U. S. Geological Survey were used by crew 
members to locate all the bodies of water on the iltudy area. and to navigate from oao 
to the ot.her through the dense willows and rank gr 8li o ce.rrying camera, binoculars" 
mosquito repellent (pint size) and nlltive canoe. For reference purposes, the ponds 
have aU been numbered end the study ar~a divided into working units «figure 1)0 

An itemized phenological progression has been accumulated &nd is presented 
in T bie yt. Th@ rule-oI-thumb genet" Uzation that an early season tends to be a 
good production yeu and s. late season may be a poor production year seems to be 
particularly appropriate in tl\i} far north. And there m.ay be more than a shred of 
evid~nce that the chronological clifferance between "early" and IIlate" can be 
short as a ten to fifteen. day period • 

.!! aterfowl D~ity and Species Composition 

Population densitiee p~r square mile have been tabulated both by aerial 
cenaus and ground cenens as listed in T hIe VU. When the study WillS started in 
1953. a quantitative ground CCDSU was not made, but comparisons are shown for 
the three subsequent years. Although conclusions might be of doubtful validity. the 
following observations are offered to expWn the data. Because of annually changing 
crews of personnel with diveroe e).;.--perience and abilities~ little comparability can be 
read into the aerial census colwnn. On the other hand, there should be reasonable 
credance in the population density as derived from the ground census because of the 
continuity of crews Q It W 8 evident that there WZ,3 a deer aaed production of ducks 
each year on the study area and the reason was as evident as the fact: a lowering 
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TABLE Vlo :~ Co!-ll'.:lUSOX OF WATERFOWL PHENOWGY AT FT 0 YUKON, 1953 - 1956 

ll'irst 
Arrival 

Eats " 
First Comput(ld 
Nest Pea.k I')f 

Hatch* Hatch 

first 
Brood , 
Obeerved 

Last. 
Observed 

Ia Young 

Firat 
Fledged 

Young 

First 
Obs o of 

Flightless 
Adult 

First 
Fledged 

Adult 
ll.cl t@rs 

Baldpate 1953 Mayl1 June 15 July 1 June 25 July 9 August 6 ----~- -------
1954 May 13 June 14 July 1 June U~ August 4 August 8 --- -----
1955 ------ June 20 July 1 June 28 August 11 August 11 ------- -------
1952 May 7 June 2 June 27 June '23 JulX ?it July 26 June 23 Jul-~ 20 

Canvasback 1953 ------ June 14 June 28 June 25 July 13 August 20 -------- -----~ 
1954 May 15 ~une 19 ------- July 1 July 14 --------- -------- ------
1955 ----- June 24 ------ July 5 . July 18 --------- ------- ----
1956 ------ June 13 June 24 July 11 July 12 --------- --------- -------

GoWoTeal 1953 May 19 June 10 June 23 June 19 July 10 July 12 ----- ------
1954 ---- June 14 ----- June 23 July 22 July 20 ------- ... -----
1955 ------ June 21 ---,---- June 30 June JO l\ugust 3 ---- ----
1956 ---- June 16 June )0 June 22 July 24 July 24 JUne 27 July .?4 

Mallard 1953 April 21 Y~y 28 June 18 June 6 July 9 August 3 -------- -----~-
~ 1954 ------ June 9 June 24 June 21 July 21 August 2 -------- . -------

1955 ------ June 9 June 28 June 21 July 7 ~ugust 3 -------- -------
1956 April 27 May 25 June 20 June 24 July 10 --------: June 23 July 12 . 

Pintail 1953 April 21 ~~ 30 Jun~ 18 June 9 July 10 August 3 ~------- -------
1954 ------ June 7 June 24 Jun~ 21 , June 16 July 22 ------ ------
1955 ----- June 7 June 28 June 21 June 30 August) - - - ----- -------

_ 1256 April 29 June 3 June 18 June 12 July .5 July 14 June 15 July 26 
Shoveler 19,3 May 18 June 7 "June 26 June 19 July 2 August.3 ------~ ----- , 

1954 ----- JU1)e 14 .Tuly 11 June 24 July 15 Augue.t 2 ----- -----
1955 --- June 17 •. _-:-- July 5 July 31 ,August 4 ---- --- -----
1956~ .. --.. - Jime 2 ,j'J.1OfL25 June 28 . JUtle..2S_ ------- June 26 ----

Sca.up ,195'3 Ma.V 18 , J!lll8 25 .1 uly 12 Jt4y 8 August 5 =--- =----= ------
1954 - ... ""<=> JUly- 5 July 25 July 13 August 15 """"'----- ------- ---
1955 ------ July 7 ------- July 14 August ~ -------- =------= -------
1956 ' :---- ' June jO July 13 July 11 ----- .... ---- :------ - ------

* Calculated from first broods censueed and groWth rates. 

. 1 " 

Breakup Data 
at Fto Yukon 
Year D. 

1948 
1949 
1QSO 
1951 
1952 
1953 
1954 
1955 
1956 

5715 
5/19 
5/13 

'8 
'5/22 

'11 
5/18 
5/19 
5/9 
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TABLE VII. AN AIR 1'0 GROUND COMPMtISON OF THE 
WATERFOWL DENSITY ON THE YUKON FLATS 

(DUCKS PER SQ. !{!LE) 

Year 
Aerial. Census 

(7 v 000 S90 :41 .. ) 
Ground Census 
(;33 S90 111 0 1_ 

1953 

1954 

1955 

}.956 

16 0 8 Not Conducted 

34 .. 4 

1956 34.4 

*Dansity as computed from 8 special transects run on an east-west and 
north~south grid pattern across the study area and into adjacent 
habi tat. (256 sq. mi.). 

'rnBLE VIne A COXPARISON OF SPECIES COXFOSITION OF 
G!\'~ DUCKS - AERIAL VS. GROUND COUNTS 

(IN FERCEN'I' AGES) * AT FT. YUKON 
~~ 

1953 1954 1955 1956 
fu2ect~~~~A!r G~ound Air Ground Air Grou.nd Air Ground 

Scaup 64 23 47 26 43 26 41 53 
Pintail 23 22 27 28 7 17 17 19 
:~llard 7 12 9 7 11 17 16 6 
" %1dpats 3 34 9 27 12 17 15 14 
I. ":love13T tr. 2 tro 4 2 11 1 2 
CoW.Teal tro 6 1 2 3 2 2 1 
Ce..nvasback 2 1 4 3 7 4 3 4 
Goldeneye tro 1 1 2 3 tro 
Euff1~~d 2 2 lA. !t 2 1 

Total 99+ 100 99+ 100 100 100 100 100 

*1953 ~ 47% identified from air 
1954 ~ 51% identified from air 
1955 ~ 47% identified from air 
1956 ~ 74% identified from air 
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w ter table and consequent loss of effective ponds. In 1953. Lensinlt reported that 
the water level was as low au nativ s of the arer. could remember, but th t the 
condition. caused no shortage of habitat nor did it appe that, at even lower levels, 
an adverse effect would be felto In 1954, he further reported that the water table 
had continued to drop but that. on a ground census of 29 pond. selected at random 
(figure 1). each had a minimum population of two breeding pair. Habitat on the 
study area continued to deteriorate and Cor.nwell reported that, in 1950, Z5 perceut 
of all the ponds shown on areas A, D. and E (figure 1) supported no waterfowl. 
Thus, the decrease in waterfowl density ~ indicated by the groundcensWies CQuld 
be quite ccura~ for the study area. On the other hand. habitat conditions else
where on the Yukon Flats appeared to remain excellent. Many lakes adjacent to 
major rivers are dependent largely upon annual overflow from the river where ice 
jams cause local floods during the spring break-up. In recent years where this 
flooding condition could threaten a village. e.g. Fort Yukon~ the Air Force hasten. 
the break-up znd r\Ul-of! with aeri bombing~ thus depriving lakes in the area of 
their natural replenishment. In 1953. selection of the study site near Fort Yukon 
appeued to be a good choice, but, in retrospect, the data may not be amenable 
to the over-all area. because of unforeseen loczl influences tural to the Yukon 
Flats 8.S a wholeo The origin 1 e timate of Len ink, and oth r biologists else-
f7here in A..l&skae p1:ob bly la valid in pite of a seemingly adverse "drought" on 
f } Fort Yukon study.are • viz. "observations inmc' t th .. there ways rill be 
e tisfactory habitl1.t on t.b-e Yukon Flats ••• for under present conditions, it seema 
that the £lata are cllp,ble of II pOY."ting much 1 rger population.. Although ne ly 
~.1 b ... "teo, eve;.fl tho3e thila al' ~ ery sxnall. produce one or more brooda. other • 
o::tsn of consld l" ble: siz.e, produce unexpectedly few broods. Thua, an msuf
fi-:ien amount or habitat crumot be considered limiting f ctQr of production. II 

There is no logical v,,1.!.y to compus population densities from the aerial 
census in 1954 d 1955 with the concurrent ground cenSWisa because of the dive.se 
size and heterogeneity of the two sample.. From the aerial census in 19508 

however" a density of 17.3 duck3 per square mile was obtained for n11 of strata m 
and IV on the Yukon Flats compared to a den8ity of 14.9 ducks for eight special 
tr sects plotted on and adj cent to the study area about 15 percent fewer ducks 
per unit area on the eight special t1' sects, which were 50 50 str tum m and IVD 

than on the flata as a whole. The ground census indicated a decrease in population 
of 48 percent on the study area from the 1955 population, but the aerW census 
showed an increl18G of 35 percent for the entire flate. Although the latter comp ison 
is not enth"ely valid because (here is no means of stand rtiizing til vision factor of 
the two observers in 1955, it aoea not s em likely that there could be a. 35 percent 
disparity between the two creWG where all four observers were trainod biologists 6 

three of whom h d exten8ive waterfowl experience. In no instance was a 35 percent 
ctifference noted between the five obs9rvers &nd the norm in 1956 wh-ere experience 
and training ranged from practically zero to 15 yenrs or more. It Deems furly 
obvious then~ that there was an increase in over -all breeding population density 
despite the downw~..rd trend on the study rea which would indica.te otherwiae. 

A comp bon of speciea c~mposition as derived fremed vSo ground 
'. cOl.1nb is given in Table VID. Species composition was aomewh uniform throughout 

the Yukon Flats as enalyzed from traneect data in 1956. That 1S t any given spec ea 
was in about the same relative abundance to the other .. pecies t Stevena Vill e 
tr,ward the v;/estern end of the fiats, for instance. as it was at Fort Yukon near the 
e,. tern d. It was assumed e ch ye that identific tion in the ground census WaG 
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one hundred percent correct and th t practically all of the ducks observed were 
identified. Of the four major species at the head of Table VID. scaup appeared 
to be leut affected by the habitat deterioration on the study area and mall d and 
baldpate the most sensitive to habitfQ.t change 0 Bec use the Fort Yukon study area 
b so roatric::ted and not typical of the flats a8 a whole. it would not seem logical 
to dex-ive visibility factors from the two dissimilar sampleso The compari6ons 
are tabulated for the record only at this point. Figuratively speakingo howev~r p 

further mental fingering of the facts IUld figures might indicate tentative beginning 
': for establishing visibility factors for the major species. 

Brood Surveys 

The opinion has been expressed by several biologists assigned to ground 
studies in Alaska that perhaps brood surveys are the best indicator of production 
success. In 1954. Lensink pointed out two important items relative to the success 
)£ the breeding season obtained from brood cenouses: (1) the number of broods 

.;.>er unit area. and (2) the average nwnber of young per brood. Those two criteria 
alone, however, would not have indicated the trend of producticm hi 1956 compared 
'>:vith 1955 f.or the entire Yukon Flats as. judged from the Fort Yukon study areaJt nor 
':or any other comparable area. for that matter. if item (1). above, read tithe 
1'&tio of broods to breeding paira r unit area, 'f rath r than an absolute number 
of broods a then abnormal and atypical conditions on small areas, ouch as the local 
habitat deterior t.ion on the Fort Yukon study plot, would not be projected to th 
larger. normal area. The ratio of broods to breeding pairs shol1ld be 2. function 
of the season and operate in the same manner on the study area as elsewhere on 
the &'ao With that approach. l'elative changea from year to year on emall areas 
might logically be applied to stra.ta or geographical units where the aerial population 
index is used as the base. and study plots would then be practical and justifiable 
from an operational point of view. 

The statement relative to "early'.' and "late" seasons in a preceding para
graph on p&ge ZO dealing with phenololY is illustrated in Tables IX, IXa and lXb .. 
showing brood size. for three areas in interior and coastal Alaskao The years 
1951. 1953 and 1956 were early and the intervening years were later, but only by 
7 to 14 days. There was no qwmtitaUve measure of hatching success to show 
whether or not a highe:r percontage of the nesting ducks were successful during the 
early yeara, but certainly the total aver-.ge brood size was larger in each of the 
three early years. The Selawik project has been in operation only the last two 
yearlJ, but tho brood size pattern during 1955 and 1956 at Selawik correlates with 
the other areas. In 1955, the Minto project waa inoper tive due to a season-long 
flood, but there is brood data from Minto extending from 1951, showing the influence 
of another early season in larger broods. The 1955 total of 11 broods given for 
Minto was taken from an aerial brood survey made by Buckley on July Z9. and the 
brood size probably is inacclll'ate on th@ low aide. 

Nesting Studies 

'; Searching for nests and attemptins to assess production from hatching 
succese has been attempted in Alaska at several Iocadons s but with discouraging 
xeaults in each cue except with the c;olODial nesting or gregarious species such lUI 

brant and Western Canada geese. A random selection of 80me of the intenDive nest 
searchea ahows the following roau1ta. In 1951., on the SerpentiDe River" Z9 duck 
neats aDd 3l geese and brant nests were located during a season IS study. During 
the same yeU' on the Innoko~ one nest was found on several selected plots totaling 



TABLE IX. SIZE OF BROODS ON FT. YUKON STUDY AREA, 1953 - 1956 
(CNLY CO)1fLETE BROODS, ALL il.GE CLASSES COMBINED) 

1953 1954 1955 1956 
No o of Avo No o of Avo No. Of Avo No. of Avo 

Species Broods Size . Broods Size Broods Size Broods Size 
, . Scaup 24 8.1 lOB 6.4 49 60 4 9 6.2 

Scoter 4 1102 
Pintail 31 6 0 6 89 5.3 ' 38 6.2 20 7.9 
Mallard 11 7.4 50 5.6 40 6.3 6 6.0 
Baldpate 51 7.2 130 601 217 6.3 65 6.8 
Shoveler 7 8~3 5 8.6 
G.W.Teal 8 8.2 10 7.6 
Canvasback 7 5.3 7 5.0 
Goldeneye 2 9.0 
Bufflehead 3 6.0 5 6 0 0 

Total 146 7.3 377 509 344 6.3 129 609 

TABLE lXa. SIZE OF BReeDS ON SELAHIK STrDY AREA, 
1955 - 1956 

1955 1956 

Species tlo. of Avo No. of Avo 
broods Size Broods Size 

Scaup 41 703 63 7.3 
, Seater 1 6.0 3 10.3 

Pintail 39 405 27 507 
l~llard 2 4.0 1 7.0 
Baldpate 30 604 30 6.9 
Shoveler 3 6 0 ' / 

G. Wo Teal 10 70 2 10 8. 2 
Old Squaw 3 4 u O 

Total l~ 6.1 137 7.0 
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Species 

Scaup 

Scoter 

Pintail 

Mallard 

Baldpate 

Shoveler 

Gr. W.Teal 

Canvasbaok 

.' .. 

TABLE IX b~ SIZE OF BROODS ON MINTO STUDY AREA g 1951 - 1956 

1951 1952 1953 1954 1955 
No. of Avo Noo ot Avo No. of Avo No o of Avo No . of Avo 
Broods Size Brood, Size Broode Size Broods Size Brood, Gize 

8 

72 

11 

7 

11 

9 

6 

7.7 

6.2 

707 

7.0 

7.4 

7.2 

502 

46 6 0 6 

5 706 

8 5.8 

8 509 

7 7.3 

7 7.7 

9 50 0 

106 7 0 6 

5 7 0 8 

35 5.6 

8 505 

38 7.3 

12 705 

18 7.2 

2 6.6 

SC 6,,6 

2 7 0 0 

109 4 0 6 

25 50 6 

75 60 2 

35 , '7.2 

16 505 

19 6.0 

Goldeneye 5 6.8 1 5,0 6 ~._ 4 705 

Total 129 60 7 91 6.5 230 7.1 365 6.0 11 5.6 

. , 

1956 
No o of Avo 
Broods Size 

18 

18 

3 

25 

1 

5 

5 

6 

81 702 
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seventy acres. On an intensive study of the brant nesting grounds in 1<)51, however, 
Olson found 259 brant and goose nests, but only 47 duck neats.. In 1953 and 1954 at 
Fort Yukon. an intensive nesting study was attempted on the 32 square mile study 
area, but Lensink found only 45 nest8 in 1953 and 68 nests in 1954. Once having 
initially located nests, it is almost impossible to follo~1 the fate of enough of them 
to dete-nrln nesting success. and even 80, the ultima·te production of a large 
population is predicated upon a pitifully lim 1 sample of nests. 

In lieu of the time consuming. and too frequenUy W1successful, search for 
neatso a record has been 1 ept for the past two ' summers at Fort Yukon and at Selawik 
of the sex ratio of ducks in flocl~ of deserters. We will continue to collect deaerter 
Dex ratio counts and correlate' them with phenology and brood size to see if such a 
:;cheme can be developed into an indicator of nesting success. If renesting in the 
far north is of minor consideration in comparison with the southern breeding grounds, 
then females counted in flocks of deserter males might logically be assumed to be 
non-productive. If large enough numbers can be accumulated for the three or four 
moat important species from small flocks in widely dispersed ponds. the indicated 
trend might be within acceptable limits 0 Instructions have been for the biologists 
to make counts primarily on scaup, baldpate, pintail and mallards, but perhaps 
the technique can be applied only to baldpate and pintail practicably. A. among 
all the divers, scaup rriv ... i...'l an unb&lanced se.t r tio of varying proportion. heavy 
to males, BO that deserter sax r 0 counts may not be applicable unless dequate 
arrival ex ratios can be mli.de fol' ... omparison In most places in Alaska the 
mallard bl'eeds in too limited numbers to ccumulate the depth of information 
necessary to interpret nestblg success. 

As ~ indication of how the d.eserter sex ratio might be used, a comparison 
of the count made at Sell\wik in 1955 and 1956, correlated with averago brood size 
and phenology, follows. In 1955. the break-up at Selawik occurred on June 1st, 
folloVied by abou two weeks of inclement weather and retarded plant growtho 

compared to a May 20th brealt-up in 1956 immedi tely followed by good weather 
znd r pid pI . t growth. The average size of 126 broods in 1955 w s 6.1 and the 
average size of 137 broods in 1956 was 7.0 made by the s e competent observer 
both years~ Of approximately 1Z00 deserter pintails sexed each year in small 
flocks during wd after the peak of incubation, 31 percent were females in 1I1ate" 
1955 and only 13 percent were females in lie rly" 1956. Concurrently each year 
about 400 baldpates wer sexed with 1% percent females in 1955 and six percent 
females in 19560 roughly the same decr ase in females (increase in nesting 
JUCCeBs) in both species. The 1956 deserter count at Fort Yukon correlates very 
dosely with the Selawik figures. Of 500 pintails sexed at Fo:t"t Yukon in 1956. only 
11 percent were females (13 percent d Selawik), and of 630 baldp te sexed, 5 per
cent were females (6 percent at Selawik). The figures re presented here at face 
value and notb1ng of a quantitative value will be reed into them lDlW and unless 
another year or two of data indicates some logic in this line of reasoning. 

AERIAL BROOD SURVEYS 

Cursory aerial brood surveys have been attempted experimentally in vuious 
areas for sever years and inteno1Yely at Minto since 1953. but there is no financial 
means yet of extending them on an operational basis even to one larger geographical 
unit such as the Yukon Flats. Results of the brood censuses have not been particularly 
satisfactory with the possible exception of Buckley's intensive work at Minto, but 
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~le coverage he has given 450 square miles there could not be considered as opera
t :)nally feuible. Eight random transects eight miles long and 1/8 mile wide g 

censused in 1953~ were increased to 10 in 1954 and 1955. and further increased to 
31 in 19560 The result of these brood counts is summ.arized in Table X, and the 
dc.ta indicate a few fact.s of pr ctical import to any aerial brood survey in the far 
north, the first of which is that an optimum sampling intensity should be developed 
on an experimental basis before an operational survey i extended to ~arge areas Q 

The brood density was calculated separately for the original eight transects in 
each of the four years (line "1 thru 8 '1 ), for the original eight. plus nine and ten, 
in the last three years and for all 31 in 1956. It is obvious that transects nine and 
ten either bisected pockets of extremely high density or ponds with unusually high 
visibility char cteristics in order to offset the average of the first eight transects 
to the degree listed. The low density in 1955 was due entirely to abnormally high 
flood water remaining throughout the nesting and brooding season which cut produc
tion as indicated. Even in 1955, however. the influence of transects nine and ten 
are evidenced. In 1954. if a brood index were based on 10 transects instead of the 
original eight. the population would have been 33 percent greater ; in 1955 on the 
same basis it would have been 40 percent greater; and in 1956 it would have been 
31 percent greatero In 1956. however, with the se.rnpling intensity increased to 31 
transects » the brood index is within four pel"cent of the index for the original eight 
transects. The original eight trc.neects constituted a sample of 1. 8 percent of the 
450 square miles; 10 transects a ample of 2. Z pc. _cnt; and 31 tran ects a sample 
of 6. 9 p~rcent . Baaed on th,(· dicPddty between ~e eight-trclllsect sample and th~ 

". Transect 
Num.bera 
CC\nsused 

1 thru 8 
1 thru 0 
1 ;~hru 31 

Brood Index 
Based on 

1 thru 8 
1 thru 10 
1 thru )1 

TMlLE Xo AERIAL BReOD CENSUS AT :HNTC LAKES, 
1953 - 1956 11 FOR A 450 SQU.I\RE XILE AREA 

1953 
No. of Avo fer 
Broods Sgy !iio 

25 301 

195) 

Year Censused 
1954 

No. of AVa Per 
Broods S90 ML 

34 
6) 

1954 

1,890 
2,835 

402 
603 

28 

1955 
No. of 
Broods 

5 
]0 

1955 

270 
450 

1956 
(tv. Per No. of 
S.9 Q Mi " broods 

0.6 
1.0 

20 
36 
74 

1956 

1,125 
1 620 
1,080 

Avo Per 
SCh l-tL 

205 
306 
2 ~4 
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ten-trmusect sample, a greater sampling intensity is bldicated. How much short 
of the 31 transects has not been determined. Yet, if the xperimental brood con.WI 
conducted t Minto were extended to Strata m and IV on the Yukon Flats, for 
instance coverage compal"able to the 8 transects at Minto would require 62 sixteen 
mile transects 1/8 mUe wide, or roughly twice the amount of flying now required 
for the breeding p&i census. Coverage comp abl:. to the 31 transects extended 
; 0 Minto in 1956, however, Vlould require Z40 sixteen-mile transects at Fort Yukon 

, ':0 accomplish a seven percent sampling intensity. 

Perhaps more important than the .size of the sample required operationally 
to secure data amenable to statistical scrutiny i the role phenology pla.ys in secur
mg brood dd.ta reflecting an honest product"on trend For example. in early years 
when pI"oduction is good. broods may be .relatively more difficult to see, because 
rapidly grov611g emergents hide them better than in late years of slow plant develop
ment. Yet, in the phenologically later. poorer production ye r when vegetation i8 
retarded and visibility factors are better, a higher brood density per unit area might 
actually be tallied, giving the false impression of better production than in an early 
season. On 10 brood transects across the Fort Yukon study area on July lZ, 1956, 
for instance, the most broods Hansen .counted on anyone coverage under ideal 
condition. (early morning, no wind, good visibility in all direction) was six, an 
average of 1.0 per square mile. Only one brood was identified and the number of 
young was d termined in three broods 0 It was poe sible, howeve:r. to age all the 
broods with rea onable accur cy. The emergent vegetation was extremely rank 
and dense and the broods usually rosted and fed in the outer fringe of vegetation 
rather than in open water. Of the broods spotted only p rt of the ducks were 
normally seen scurrying for denser cover and the hen was almost always hid. 
hence. the in bility to identify spedes. On one pond known to contain 13 broods 

'. by ground count, only two or three hours earlier. only one brood of pintails was 
counted from the air. Alter check from the ground indicated that most of the 
broods were still in residence. 

." 

Aeri brood surveys in the far north are probably feasible, but they will 
be expensive on an operational baaia and should have a conjunctive ground study to 
lend them stability at least until backlog of data has given them maturity. 

INDICATORS OF PRODUCTION 

The ultimate goal of the coordinated aerial and ground breeding population 
surveys is to devA"e some formul whereby a reliable quantitative and qualitative 
forecast of annual production can be made in time for consideration by the Regu
lations Committee. At the present time it looks as if there will be fewer components 
in a formula applic ble to the far northern breeding grounds than in the 8ystem de
vised by Lynch for Saskatchewan. If 80, the formula itself should be simpler. but 
it will be more d!fiicult to collect adequate data with which to weight the factors 
involved. Two of the more importan factors in the prairie provinces relative to 
good production, (1) number of watE:r areas and (2) strength of rene8ting, are of 
minor import in Alaska. First, it does not appear that a lack of water in Alaska 
could possibly be a limiting factor in production. If localized spots, e. g., the 
Fort Yu1~on atudy area, are temporarily droughted there ia no shortage of suitable 
habitat nearby to absorb all the returning brood stock. Secondly, effective renesting 
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on an ppreciable scale is almost precluded by the length of the 8 asoD betwe n 
break-up and freeze-outo This is espec ally true of the late nesting scaup and 
baldp teo It would be impossible for scaup in an average year to put a brood from 
a second nesting a.ttempt on the wing. As it is, young scaup are frequently found 
flightless during an early freeze-up. Among the earlier nesting and faster 
developing pintail it would be possible for effective renesting in an early season, 
but present evidence points toward high initial nesting success in early seasons so 
that relatively few disturbed hens would be involved. In a late season when initial 
success is lower, the renesting effort is minimized by lack of time. 

As a premiae with which to start. then; the following two indicators of annual 
production are offered in order of importance: (1) Size of breeding population and 
(2) Phenology of the season. Two important functions of phenology that are measur
able and directly comparable from year to year as determined from groWld studies 
are the "deserter ratio", females to males in post-nuptial flocks. and brood size • 
.An early season contributes to rapid growth of vegetation offering better protection 
for incubating hens and. hence, fewer females in the deserter flocl<.e as well .. 
better protection for broods and, consequently, larger average brood size, particularly 
among the early nesting species. The role of predation, both avian and mammalian, 
as a population depressant on Al skats waterfowl breeding grounds has been studied 
intensively and is w~ll recorded in Federal Aid reports. An aerial survey to 
measure the basic brood stock coorcl\uated with ground study proj cts in selected 
geogra.phica arez.s to meClSure th.e s t rength of phenological influences will constitute 
the basic approllch in 24SGelSaing p?oduction trends 0 However. assignment 0.£ values 
to the vadoufJ f dors has not b attained yet, nor have All the factors necessarily 
been identified. Certainly. more understanding is necessary to place each factor 
in its proper perspective to th others. 

BANnmG 

Since 1948, Z6. 485 w terfowl representing Z5 species and sub-species have 
been banded in Alar&u as summarized in Table Xl. Generalized patterns of migra
tion from band returns can be lnterp"!'eted for several species, and for 2. few species 
detailed and conclusive migratory dta are available. No attempt will be made in 
this report to analyze b nd returns nor migrational patterns. but NeloOD and Hansen 
will prepare a detailed account 01 the black brant data for publication prior to the 
1957 field season. A summary of all the banding accomplished in 1956 is pre.ented 
in Tables XlI and XUa. 
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TABLE' XI. TOTAL WATERFOWL BANDED IN ALASKA, 1948 - 1956 

.. 
Species 1948 1949 1950 1951 1952 1953 1954 1955 1956 Total 

, Wh o Fronted Goose 65 128 158 157 44 228 11.3 94 987 . 
Lesser Cano Goose 104 153 111 79 5 41.6 20 72 990 

Cackling Goose 698 1,101 ·492 1,011 6 218 1 .3 9 52:7 

Western Cano Goose 2 17 148 482 756 413 57.3 2,.391 

Black Brant .382 2p454 2, 543 2,)62 197 9.35 8,87.3 

Einperor Goose 54 241 74 53 48 470 

Snow Goose 14 1 15 

Pintail 368 1,032 470 787 8.3 272 917 127 60 4,116 

Baldpate 72 34 20 .375 6 254 364 131 98 1,354 

!la-lIard 27 26 16 70 11 90 126 6.3 18 447 

." Gadv.Ta.ll 1 10 5 14 .30 

... GoW.Teal 51. 95 20 222 4 20 141 55 18 626 

Shoveller J 4 5 73 7 56 146 2.3 7 .324 

Great er SC'lUP 2 3 8 17 47 20 86 18.3 

Lesser Scaup 30 103 192 128 453 

Scaup sppo 78 9 26 352 215 15 695 

Goldeneye spp. 1 2 10 166 . 202 381 

American Seoter 1 1 2 

\-lh o W. Seoter 1 37 2 1 41 

Paco&Speco Eider 20 67 2 15 8 112 

Canvasback 8 2 4 25 .36 10 26 111 

fl1 Old Squaw 1 1 4 6 

Bufflehead 12 7 39 27 248 333 

Whist . Swan 8 ~ 3 2 18 

Total £92 2,629 4,682 5,025 .3,899 1,689 4,961 1,.38.3 19525 26!l485 
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Species 

Mallard 
Pintail 
Baldpate 
Gr. W. Teal 
Shoveller 
Gr. Scaup 
Scaup spp. 
Canvasback 
Goldeneye spp. 
Bufflehead 
Old Squaw 
Amer. Seoter 
Wo We Scoter 
West. C. Goose 
Lesser C. Goose 
Who F. Goose 
Whist. Swan 

Total 

:ij 

Glacier Bay 
Adult 

M F 'I 

13 3 

26 32 110 

39 35 110· 

v'\ ~ 

TABLE XII. Sm{M~Y OF WATERFOWL BANDED IN ALASKA, 1956 
, • 

Copper River Delta Selawik Tetlin 
Adult Local Adult Local Adult Looal 

M F M F X F ? M F ? ' M F M F 

8 2 3 1 1 2 1 11 5 1 
9 5 34 
") (\ "-

1 2 40 42 1 
11 2 1 

1 10 11 
97 105 

204 44 
4 

1 
~ 

35 24 182 164 
10 19 1 25 16 1 
13 15 40 4 11 11 " 

1 1 

44 2? 186 165 24 39 41 87 91 18 347 156 10 13 

.. , t 

i 

Fto Yukon 
Adult local Total 
M F M F 

1 l ' 18 
1 8 10 60 

29 21 92 
4 2 4- 18 

2 5 7 
86 

1 15 
2 2 26 

202 
248 

4 
1 
1 

573 
72 
94 

2 

6 43 44 1,525 
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TABLE XIlao St!01ARY OF loITSCELL.6.)J EOUS SPECIES BANDED IN ALASKA~ 1956 

Tetl in Fto Yukon Se1a1Nik 
:l:;;,o1Jie Ad 9 local Ad~o~_LQ~~al ____ ~~g~ local Total 

Holboell ' s Grebe 5 1 1 7 

Horned Grebe 105 3 lOS 

L:t ttle BrololIl Crane 1 1 

Wilson Qs Snipe 2 2 

Semi~Pa1mated Plover 1 1 

Artie Tern 2 2 

w Short-Bi lled Gull 1 1 w 

Total 105 8 1 6 2 122 
) 
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