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SUMMARY 

The e f f e c t i v e n e s s  of a e r i a l  wolf survey techniques was evaluated i n  
Game Management Uni t s  ( W ' s )  20A and 13. Resul t s  i nd ica t ed  t h a t  under 
c e r t a i n  condi t ions ,  a e r i a l  wolf surveys can provide reasonably accu ra t e  
e s t ima te s  of wolf numbers i n  t h e  types of h a b i t a t  t y p i c a l  of Southcent ra l  
and I n t e r i o r  Alaska. Most important  of t hese  condi t ions  a r e  t he  presence 
of an adequate  amount of f r e s h  snow and s u n l i g h t ,  and the  use of p i l o t s  
and observers  possess ing  t h e  a b i l i t y  t o  i d e n t i f y ,  i n t e r p r e t ,  and fol low 
wolf t r a c k s  observed from t h e  a i r .  I n  r e l a t i v e l y  l e v e l  t e r r a i n ,  f l i g h t  
t r a n s e c t s  about  s i x  mi les  (10km) a p a r t  appear  t o  be adequate t o  d e t e c t  
t he  presence of wolf packs under p re sen t  eco log ica l  condi t ions  i n  Alaska. 
I n  more broken t e r r a i n ,  waterways and r i d g e  systems should be  followed 
most c l o s e l y  wi th  t h e  average d i s t ance  between f l i g h t  l i n e s  a l s o  being 
about s i x  mi l e s  (10km) o r  l e s s .  Resul t s  of an  ex tens ive  survey and 
c o n t r o l  e f f o r t  i n  subuni t  20A dur ing  e a r l y  1976 suggested t h a t  previous 
survey e s t ima te s  tended t o  be  s l i g h t l y  conservat ive.  It appears  t h a t  
t h e  wolf popula t ion  i n  subun i t  20A has  been r e l a t i v e l y  s t a b l e  s i n c e  
1973, numbering about  200 i n d i v i d u a l s  i n  l a t e  win ter .  
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BACKGROUND 

The background of wolf (Canis Zupus} studies in Alaska has 
been presented in previous reports (Rausch 1966, 1967, 1969; Stephenson 
and Johnson 1972; Stephenson 1975), The need for reliable estimates of 
wolf numbers in Alaska in , as well as in specific areas, has 
increased in recent years due to drastic declines in various moose 

Zces aZces} and caribou (Rangifer tarandus} populations, and the 
heightened national concern over the status and wellbeing of wolves in 
Alaska. 

In 1973 the Department intensified efforts to develop and refine 
techniques for aerial wolf surveys and to apply these techniques to 
quantify wolf abundance in certain Game Management Units (GMU 1 s). 
Extensive population surveys were conducted during late winter in GMU's 
20 (1973, 19 , 1975) and 13 (1974). Previously, estimates of wolf 
abundance, based on various kinds of information, had been made in 
Southeastern Alaska (Atwell et al. , Southcentral Alaska (Rausch 
1967, , 1969) and Arctic Alaska (Stephenson 1975). 

Success of recent surveys has varied, depending on the experience 
of personnel conducting the work and on snow conditions. Also, the 
reliability of population estimates was unmeasurable because of a lack 
of replicate survey coverage within years. Nevertheless, wolf and moose 
population estimates for GMU 20 strongly suggested that predator/prey 
ratios were high. In 1973 the Board of Fish and Game authorized the 
Department to remove up to 80 percent of the wolves in subunit 20A to 
decrease predation on ungulates, This program necessitated reconnaissance 

over a prolonged which provided extensive data on wolf 
distribution and abundance. Removal of wolves during the program~ when 
viewed in relation to estimates, also provided a 
measure of the reliability of those estimatese 

Another effort to evaluate the effectiveness of aerial surveys was 
undertaken in connection with ecological studies of radio-collared 
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wolves i n  GMU 13  i n  Southcent ra l  Alas a.  I n  t h i s  a r e a  a  r e l a t i v e l y  
p r e c i s e  knowledge of t h e  numbers and d i s t r i b u t i o n  of radio-marked packs 
provided the  oppor tuni ty  t o  t e s t  t he  a b i l i t y  of a p i l o t  and observer t o  
d e t e c t  and accu ra t e ly  enumerate wolves based on the  occurrence of 
t r acks  fol lowing a  f r e s h  snowfal l .  This r e p o r t  d i scusses  the  r e s u l t s  of 
t hese  s t u d i e s  . 

OBJECTPVES 

To a s ses s  wolf popula t ion  l e v e l s  and determine the  c h a r a c t e r i s t i c s  
~f  explo i ted  wolf popula t ions  i n  Southcent ra l ,  I n t e r i o r  and A r c t i c  
Alaska. 

PROCEDURES 

I n  January 1974 a  memorandum o u t l i n i n g  b a s i c  procedures f o r  
conducting wolf surveys was d i s t r i b u t e d  t o  Department b i o l o g i s t s  
involved i n  wolf surveys. Procedures,  based upon the  ex tens ive  
experience of b i o l o g i s t  P e t e r  E.K.  Shepherd, were developed around t h e  
fol lowing po in t s :  

1 )  Fresh snow i s  e s s e n t i a l  f o r  an  accu ra t e  wolf survey. 
I S Reading" t r acks  becomes i n c r e a s i n g l y  d i f f i c u l t  wi th  the  inc reas ing  
dens i ty  of animal t r a c k s  fol lowing a  f r e s h  snow. I d e a l l y ,  a i r c r a f t  
and personnel  should be  a v a i l a b l e  on a  day 's  n o t i c e  beginning i n  mid- 
February s o  the  maximum amount of f l y i n g  can be done the  f i r s t  two o r  
t h ree  days fo l lowing  a  snowfal l .  A few inches  of f r e s h  snow a r e  
s u f f i c i e n t  Lo enable  b i o l o g i s t s  t o  d i s t i n g u i s h  new t r acks  from old .  
The b e s t  survey condi t ions  a r e  encountered during c l e a r  weather fol lowing 
a f r e s h  snowfa l l ,  s i n c e  s u n l i g h t  enhances t r a c k  d e f i n i t i o n .  

2) Se l ec t ion  of a p i l o t  experienced i n  t r ack ing  wolves from the  
a i r  and f a m i l i a r  wi th  t h e  survey a r e a  i s  c r i t i c a l  t o  t he  success  of 
t hese  surveys.  The b e s t  a i r c r a f t  f o r  t hese  surveys a r e  ski-equipped 
Super Cubs (PA-18). Two o r  more a i r c r a f t  may be used s imultaneously 
i n  ad jo in ing  a reas .  

3) Inherent  e r r o r s  r e s u l t i n g  from chance occurrence of " res ident"  
wolves ou t s ide  the  survey a r e a  become l e s s  important  wi th  inc reas ing  
s i z e  of t he  survey area .  Survey a r e a  boundaries  a r e  a r b i t r a r y  and do 
no t  n e c e s s a r i l y  conform t o  the  " t e r r i t o r i a l "  boundaries of wolf packs. 
Wolf packs i n  Alas may range over an  a r e a  of from 308 t o  2080 m i 2 
(777 t o  5180km2), wi th  most " t e r r i t o r i e s f v  being in the  lower end of 
t h a t  range,  Each survey should cover a t  l e a s t  1500 m i 2  (4350km2). 
This a r e a  can be  covered adequately i n  most t e r r a i n  with a Super Cub 
i n  one day (4 t o  7 hours of f l y i n g ) .  

4 )  Di f fe rences  i n  prey spec i e s  dens i ty  and predator-prey a s s o c i a t i o n s  
should be considered when s e l e c t i n g  survey areas .  Wolves a r e  h ighiy  
mobile and can concent ra te  quick ly  i n  a r e a s  wi th  high prey d e n s i t i e s .  
This could r e s u l t  i n  g ros s ly  inaccu ra t e  e s t ima te s  of wolf numbers i f  
survey r e s u l t s  from a l imi t ed  a r e a  were ex t r apo la t ed  t o  a l a r g e r  a r e a  
without considering wolf and prey d i s t r i b u t i o n .  



5) En t i r e  drainages,  o r  l a r g e  p a r t s  of drainages,  may be s e l e c t e d  
a s  survey a reas  t o  f a c i l i t a t e  navigat ion.  F l i g h t  rou te s  should fol low 
t e r r a i n  on which t r acks  a r e  v i s i b l e  and over which wolves a r e  l i k e l y  
t o  t r a v e l .  Drainage systems o f f e r  the  g r e a t e s t  opportuni ty t o  l o ~ a t e  
and fol low wolf t r acks  from the  a i r  i n  most a r e a s ,  F l i g h t  rou te s  may 
follow drainages wi th  devia t ions  t o  view l akes ,  t r a i l s ,  open r idges ,  
kno l l s  and promontories; wolves tend t o  t r a v e l  and r e s t  on r idgetops ,  
I n  a reas  where the  h a b i t a t  i s  gene ra l ly  homogenous, p a r a l l e l  t r a n s e c t s  
appro xi mat el.^ s i x  miles  (POkm) a p a r t  should be  flown. Hf such a reas  a r e  
small  (20 m i 2  o r  l e s s )  and bordered by s treams o r  o t h e r  open a reas  i n  
which t racks  a r e  v i s i b l e ,  f l y i n g  along the  periphery i s  recommended 
s i n c e  wolves w i l l .  r a r e l y  remain i n  heavy cover f o r  long periods when 
snow cover i s  heavy. 

63 When wolf t r acks  a r e  s igh ted ,  t h e  d i r e c t i o n  of t r a v e l  and 
number of wolves should be determined. Tracks should be followed a s  
long a s  poss ib l e  o r  u n t i l  t he  wolves a r e  loca ted .  I f  wolves a r e  not 
l oca ted ,  t he  number of wolves should be d e t e  ined by landing ~t a p iace  
where pack members have diverged b r i e f l y .  L ger  packs warrant more 
c a r e f u l  a t t e n t i o n  than packs of only two o r  t h r e e  animals,  and counting 
t racks  from the  ground may he lp  t o  avoid confusion and e r r o r  f n  dete-mining 
n u ~ b e r s .  When wolves a r e  loca ted  they should be c i r c l e d  widely a t  an; 
a l t i t u d e  s f  a b m t  500 f e e t  (25Gm) u n t i l  a count and desc r ip t ion  ~f the  
animals can be  obtained,  The l o c a t i o n  of wolves and t h e i r  t r acks ,  the 
d i r e c t i o n  of t r a v e l  and t r a v e l  rou te s  should be ind ica t ed  on 1:250,000 
maps. Then the re  is  a p o s s i b i l i t y  of dup l i ca t ion  i n  the  enunerat ion of 
wolves based on t h e  occurrence of t r acks  they should be fo%l.uwed andlor  
in te rvening  a r e a s  searched. 

7 )  Resul t s  s f  wolf surveys should be  expresse e i t h e ~as the  
L /  wolf- Thenumber of wolves/mi2 o r  h2,o r  a s  the  number of m i  

a r ea  covered by each survey should be determined using a planimeter  o r  by 
emmerat ing townships. Determination of dens i ty  provides a bas i s  f o r  
comparing r e s u l t s  w i th  those fram o the r  s t u d i e s  f n  Alaska and elsewhere. 

I n  add i t ion  t o  the  above, t h e  memorandum o u t l i n i n g  proposed survey 
techniques included i n f o m a t i o n  on hew t o  d i f f e r e n t i a t e  o the r  l a r g e  
mammal t racks  from those of wolves, gene ra l  h a b f t s  of wolves, ways t o  
determine d i r e c t i o n  of t r a v e l  of wolves based on t racks ,  c h a r a c t e r i s t i c s  
of wolf den s i t e s ,  and a d e s c r i p t i o n  of phys ica l  and behaviora l  charac ter -  
i s t i c s  which can b e  used t o  d i f f e r e n t i a t e  pup from a d u l t  wolves during 
ezx l y  winter .  

The techniques ou t l ined  above were used i n  the  1976 survey work i n  
both GMU 13 and subuni t  20A, 

Subunit 20A Study, 1997 
11~~ u b ~ n i t  325 hours were flown between 13  January and 19ZOA, 

DLpril 1999. A l ack  of f r e s h  snow p r i o r  t o  mid-March made surveys d i f f i c u l t  
because r ecen t  t r acks  were d i f f i c u l t  t o  Pecate an because wolf movement 
p a t t e r n s  were un l ike  those i n  nsrmsl winters  w i th  heavier  s n o t ~ f a l l .  
During February and March, snow depth on the  Tanana f l a t s  averaged only 
about 1.5 f e e t  ( 4 6 ~ x 3 .  Wolves were not  r e s t r i c t e d  t o  waterways and 



wind-packed a r e a s  a s  they  are when snow dep ths  a r e  g r e a t e r .  A s  a consequence 
wolves tended t o  remain i n  heavy cover f o r  long  pe r i ods ,  and f l i g h t  
p a t t e r n s  were modif ied t o  s m v e y  t h e s e  an?;ls. 

.. .. -- .. - ­

The l a c k  of snow a l s o  a l iowed wolves t o  d i s p e r s e  qu i ck ly  when 
approached by a i r c . r a f t ,  the reby  making e x m e r a t i o n  difficult, I n  deep 
snow wolves w i l l  remain i n  a  s i n g l e  t r a c k  u n t i l  an  a i r c r a f t  i s  very  
c l o s e  and even t hen  s c a t t e r i n g  i s  slowed, t he r eby  a l lowing  a  more a c c u r a t e  
count  of pack nl~mbers. S i g h t a b i l i t y  of wolves was a l s o  much reduced by 
pa tchy  snow and exposed low brush ,  Wolves and wolf t r a c k s  were most 
e f f e c t i v e l y  l o c a t e d  by f l y i n g  a " c r i s s c ro s s ! '  pattern over  l a r g e  a r e a s  
wh i l e  geazera.lly fo l lowing  a d i s e e r n i b i e  d r a inage  f rom t h e  'Tanana River 
t o  %he f o o t h i l l s  or. mountains of t he  Alaska Range, Fresh t r a i l s  were 
fol lowed u n t i l  l o s t  o r  t h e  wolves were Pocat&d, Landings were made 
whenever p o s s i b l e  t o  b e.<rer determine d i r e c t 1  on of t r a v e l  and n ~ m b e r  of 
wolves ,  T r a i l s  of s i n g l e  wolves weze foblcwed f o r  only s h o r t  d i s t a n c e s ,  

E f f e c t i v e n e s s  of A e r i a l  Surveys Evaluated - G W  13 - 1975-76 

The e f f e c t i v e n e s s  of a e r i a l  su rveys  was eva lua t ed  du r ing  e c o l o g i c a l  
s t u d i e s  of r ad io - co l l a r ed  ~ o l i ~ e s  1.3 i n  Sou thcen t r a l  Alaska,  i n  GMSJ A 
r e l a t i v e l y  p r e c l s e  knowledge of the  nmxbers and d i s t r i b u t i o n  of  radio-
marked packs i n  a n  a r e a  of abou t  7006 mi2 (~8,1,30krn~)provided wolf 
d e n s i t y  f i g u r e s  t o  which t h e  r e s u l t s  of an  a e r i a l  survey could be  compared, 
O r i g i n a l l y ,  t h e  boundar ies  of t h e  survey area inc luded  t h e  Dena l i  Highway 
on ~ h enor th ,  t h e  Richardson Highway an c'he e a s t ,  t h e  Glenn Highway on 
t h e  sou th  and t h e  Maclaren,  S u s i t n a  and Il'yone R ive r s ,  Lake Louise  and 
t h e  Lak.e Louise  Road on t h e  w e s t ,  This a r e a  i n c l u d e s  about  2600 m i 2 

(6734km2) of  v a r i o u s  t ypes  of t e r r a i n .  

Winter 1975-76 i n  GNU 13 was charac 'sar ized by sha l low snow dep ths  
and i n f r e q u e n t ,  l i g h t  snowfa l l s .  Survey c o n d i t i o n s  were n o t  adequa te  
u n t i l  ix2.d-March when a heavy s n m f a l l  w i t h  d r i f t i n g  occur red ,  It s topped 
snoxing 17 March l e a v i n g  as much as 36 cm csf snow i n  p a r t s  of t h e  s-Cudy 
a r e a  and p rov id ing  e x c e l l e n t  su rvey  c o n d i t i o n s ,  

The survey  team s e l e c t e d  t o  t a k e  p a r t  i n  t h e  e v a l u a t i o n  c o n s i s t e d  
of Ed King Qpi lo t )  of  King Salmon and Nick Steen,  a s s i s t a n t  a r e a  b i o l o g i s t  
i n  King  Salrnon and former  a s s i s t a n t  area. b i o l o g i s t  i n  Glennal len.  Both 
i n d i v i d u a l s  were exper ienced  i n  a e r f a l l y  t r a c k i n g  wolves and were 
f a m i l i a r  wi th  t h e  Welchina a r e a ,  b u t  n e i t h e r  had p r i o r  knowledge of t h e  
loca t i r jn  and composi t ion of  radio-marked packs ,  Unfo r tuna t e ly ,  t h e  
survey  team was delayed by wea ther  from l e a v i n g  Ring Salmon and d i d  no t  
a r r i v e  i n  Glenna l len  u n t i l  t h e  a f t e r n o o n  of 21  Ea,rch, f o u r  days a f t e r  
snow had ce.ased, P a r t  of  t h e  proposed survey  a r e a  w3.s covered 22 and 23 
Piarch, al.thougfi a v a i l a b l l - i t y  of d i r e c t  s u n l i g h t  l i m i t e d  f l y i n g  on 23 
March t o  l a t e  a f t e rnoon .  De- te r io ra . t ing  s u m e y  cond i t i ons  24 March 
terminated t h e  survey  e f f o r t  p remature ly  w i t h  about  1_7w=-thirds of t h e  
proposed a r e a  covered.  Because of t h e  de l ay  i n  survey  i n i t i a t i o n  and t h e  
f o r e s t e d  n a t u r e  of  most s f  t h e  k e r r a f ~  which made t r a c k i n g  slow, t he  
survey tea= fol lowed t r a c k s  on ly  long  enough t o  de te rmine  d i r e c t i o n  of 
t r a v e l  and o b t a i n  what they  thought  was a good e s t i m a t e  of  numbers based 
on t r a c k s ,  Th i s  team covered approximately  1808 m i 2  (4612kn2) i n  7.75 
hours of su rvey  f  l .ying.  



A e r i a l  su rvey  coverage i n  l a te  February 1976 of s u b u n i t  2BA and 
t h e  small p o r t i o n  of  s u b u n i t  20C l y i n g  e a s t  of t h e  Nenana River  r e s u l t e d  
i n  an  estimate of 183 wolves i n  23  packs (Table I ) ,  F i g ,  1 shows t h e  
gene ra l  l o e a t i o n s  of packs based on surveys  prFor  t o  t h e  i n i t i a t i o n  of 
control .  e f f o r t s ,  t h e  l o c a t i o n  and number of .wolves removed du r ing  con"iol 
work by t h e  Department, and t h e  app rox ina t e  l o c a t i o n s  of vo1ves t aken  by 
p r i v a t e  i n d i v i d u a l s  du r ing  1975-76, Ac tua l  s i g h t i n g s  of wolves du r ing  
-1976 a r e  d e t a i l e d  i n  Table  2. Comparison of pack s i z e s  e s t ima t ed  from 
t r a c k s  w i t h  t hose  a c t u a l l y  observed du r ing  l a t e r  c o n t r o l  e f f o r t s  sugges t s  
t h a t  t r a c k  estimaises were overes t imated  by a f a c t o r  of 8,3 percen t .  
S i n g l e  wolves c o n s t i t u t e d  11 of 113 wolves 8.9%) observed du r ing  a e r i a l  
su rveys  and c o n t r o l  e f f o r t s  (Tabie  2 ) .  Th is  i s  cozparab le  t o  da t a  on 
Alaskan, wolf populat iols  composi t ion p r e sen t ed  by Mech (1970) i n  whi.ch 
about  9 .8  p e r c e n t  of wolves s e e n  were s i n g l e s ,  Thus, it: appears  ~ h % t  
the  e r r o r  i n  pack s i z e  e s t i m a t i o n  may have been compensated f a r  by a 
nuin'cer of l o n e  wolves whic%i .were n o t  inc luded  Pn t h e  February ; z ~ p u l a t i o n  
e s  t ima t e  because t h e i r  pack a f  f i l i a t f  on was urkncswn, 

P r i o r  t o  i n i t i a t i o n  of  a e r i a l  su rveys  i n  late Jammry ,  t?z:o-~rs.P-­
took 56 wolves i n  s ~ b u n i t2 A and a sma l l  p o r t i o n  of  20C adjcining 20A 
(Table 3 ) .  These wolves p l u s  t h e  e s t ima t ed  l a t e  Febzuary p o p d a t i o n  
y i e l d  a c a l c u l a t e d  autumn 197% (pre-hunt ing season)  p o p u l a t i o ~ ~  of 239 
wolves,  which i s  a popu l a t i on  d e n s i t y  of one wolf p e r  23 m i 2  (751cm2) i n  
t h e  7000 m i 2  (18,130k~~:" a r e a ,  

The mumber of  wolves ( 9 4 )  remaining i n  s u b u n i t  2 A follo,wing t h e  
c e s s a t i o n  of  c o n t r o l  e f f o r t s  on 25 A p r i l  was e s t ima t ed  by sribtraccting 67 
wolves t aken  by t h e  Department and 78 wolves t aken  by hun t e r s  and 
t r a p p e r s  (Tahle 4) from t h e  t o t a l  e s t ima t ed  l a t e  February ~ o p u P a t i o n .  
I n d i v i d u a l s  conduct ing t h e  1936 reconna issance  and c o n t r o l  e f f o r t s  i n  
2 0 A  cons idered  t h i s  c a l c u l a t e d  number t o  be  s l i g h t l y  h igh  based on t h e i r  
obse rva t i ons  which i n d i c a t e d  t h a t  as few as 75 w o h e s  r emabed .  

A e r i a l  su rveys  t o  determine wolf abundance i n  subre-ni.2 2003 have Eeea 
conducted each. w i n t e r  s i n c e  1973  w i t h  v a r i a b l e  success .  These su-m-eys 
a r e  de sc r i bed  i n  d e t a i l  i n  a p r ev ious  r e p o r t  (Stephenson 1975) and a r e  
r e ? r i e ~ ~ e dbelow, 

i n  Piarch 1 9 7 3 ,  37 hours  of  a e r i a l  su rveys  were caridacted i n  9830 
(23,388k.n2) of s u b u n i t  2GA and p o r t i o n s  of t h e  remainder of Gi?jX 20. 

Wolf r e n s i t y  was est i rnated t o  range  from ahou5 one wo?f 2e.r 33 m i ­i! t(85lcn ) a n  t h e  Tanana f l a t s  60 one pe r  140 m i - (363krr--) i n  the  h ighe r  
e l e v a t i o n s  of the. Chzrl.ey, Sal-cha and Bi rch  Cxeek d r a i n a g e s ,  A minimum 
cf 20 dlffereili-. pzcles totali.1s-g 131 wolves weirc, prese.i,-& 5 ~ 4k:h~ a'pea 
surveyed.  Based on t r a c k  obse rva t i ons ,  the average  pack s i z e  fos 1 7  
groups or' 2 o r  :nore wol.ves w2s 5 , 8  wolves,  Sumey cond i t i ons  were 
r e l a t i v e l y  poor dur ing  t h i s  p e r i o d  w i th  c n l y  one sr;owfail. o ccu r r i ng  "b1at 
was s u f f i c i e n t  t o  cover  o l d  t r a c k s ,  

http:Chzrl.ey
http:23,388k.n2


-- 

survey ef forrs, and I o c a t F o n  and numbers of 
wolves removed i n  Department c o n t r o l  efforts 
and by private? individuals i~:.subuni t  2 0 A ,  
1975-76. 

KEY 
 

C i r c l e d  numbers i ; id ica te  general  l o c a t i o n  and 
f i e l d  number f o r  packs es t ima ted  from surveys 
( s e e  Table  1 f o r  corresponding d e t a i l s ) ,  

L e t t e r s  followed by numbers i n d f c a t e  t h e  loca-, 
t i o n ,  l a b o r a t o r y  i d e n t i f i c a t i o n  symbol and 
number EQP wolves removed ( s e e  Table  1 ) .  

Dots i n d i c a t e  genera l  locations a t  which wolves 
were taken by p r i v a t e  i n d i v i d u a l s .  



-- 

Table  1. Es t imated  wolf packa s i z e s  i n  Uni t  20A, January  through March 1976- 

F i e l d  Lab Es t imated  Actua l  Known No, 
Pack No. Pack I d ,  Loca t ion  S i z e  S i z e  ~emovedb  Remaining ­

1 - Tanana River-NW F l a t s  12  ? '? 12  
2 F T a t l a n i k a  F l a t s - F o o t h i l l s  1 0  9 6 4 
3 Z Jumbo Dome 7 6 3 4 
4 Y Tota t lanika-Rex Dome 12  11 5 6 
5 W S l i d e  Creek-Jap H i l l s  1 8  1 4  8 6 
6 - Healy-Moody Creeks 8 n 1 8 
7 ? 1 16-	 Yaner t 16 

7 5B l a i r  Lakes 5 n 

L i t t l e  Delta-Tanana R i v e r  6 ? 2 4 
L i t t l e  D e l t a - F l a t s  5 ? ? 5 
L i t t l e  Delta-Buchanan Creek 6 6 6 0 
L i t t l e  Del ta-East  Fork 6 5 4 2 
C l e a r  Creek B u t t e s  7 ? ? 7 
Sa lchake t  Slough 5 5 4 1 
Crooked and Willow Creeks 5 5 5 0 
Nelson Clearwater-Salchaket  7 ? -1 6 
D e l t a  Creek-100 Mile  Creek 
D e l t a  Creek-Tanana R i v e r  
F i s h  Creek 
Ros ie  Creek 
Wood River  B u t t e s  
Dry Creek-Upper Wood River  
Totatlanika-Lower 

T o t a l s  183e 7f 6 7g l l 0 h  

Some may r e p r e s e n t  p a r t s  of l a r g e r  packs.  
  
A e r i a l  c o n t r o l  - t r a p p e r  c a t c h e s  a r e  deducted from remaining p o p u l a t i o n .  
  
Packs o r  sub-packs from Nos, 13-16 were h e a v i l y  t r apped  i n  a d d l t i o n  t o  
  
a e r i a l  c o n t r o l .  
  
Remaining wolf e s t i m a t e  i s  known t o  b e  h i g h  f o r  t h i s  pack and c t h e r s .  
  
Overes t imate  of 8.7 p e r c e n t  (compared t o  e s ~ i m a t eof a c t u a l  pack s f z e ) ,  
  
E s s e n t i a l l y  e q u a l s  number of s i n g l e s  ( 9 * 0 % ) ;  f a l l  p o p u l a t i o n  
  
e q u a l s  183 + 54 t r a p p e d  = 239 wolves.  
  
A c t u a l  count of 1 3  packs .  
  
I n  a d d i t i o n ,  one wolf w a s  found dead a t  S l i d e  Creek,  
  
Less  24 t rapped  = 86. 
 



Table 2. Wolf pack s i g h t i n g s ,  Subuni ts  20A and 20C, 1976. 

Fixed Wing Pack No. 
Area Date  A i r c r a f t  S i z e  Removed 

Wood River  

S l i d e  Creek 

Clear  Creek Bu t t e s  

Dry Creek 

East  Fork L i t t l e  Del ta  

S l i d e  Creek 

L i t t l e  De l t a  

Tanana 

Wood River  B u t t e s  

C lear  Creek 

Wood River  

Ta t l an ika  River  

Ta t l an ika  River  

Salchaket  Slough 

Ta t l an ika  River  

T a t l a n i k a  River  

Sa lchake t  Slough 

Crooked Creek 

100 M i l e  Creek 

Buchanan Creek 

Ta t l an ika  River  

Sa lchake t  Slough 

Dry De l t a  

East  Fork 

T a t l a n i k a  River  

Jumbo Dome 

Rex Dome 

Jap  B i l l s  


-	 Dry De l t a  
Dry De l t a  
Clear  Creek 
Rex Dome 
Rex Dome 
T a t l a n i k a  River  
100 Mile  Creek 
100 Mile Creek 

T o t a l  = 66 

A - PA-18 
3 - Bel lanca  Scout 
C - PA-18 



Table  3. 	  Sex and age  d a t a  f o r  wolves t aken  i n  Subuni t  20A by Department 
personne l  dur ing  February,  March and A p r i l  1976. 

Number Taken Sex Age Color 
M F P A Black Grhy 

Age d a t a  no t  a v a i l a b l e  f o r  2 wolves;  s e x  no t  a v a il a b l e  f o r  one,  

Table  4 ,  	  Wolf h a r v e s t  by h u n t e r s  and t r a p p e r s  i n  Su b u n i t  208. 
based on s e a l i n g  d a t a .  

Pear  No, Wolves Taken 



r77ihe  f o l l o w i n g  year, ivlareh 1944, 8 , 2  hours  of a e r i a l  su rveys  were 
2flown i n  q u b u n i t  20A, c o v e r i n g  2100 m i 2  (5435kmi) of t h e  7000 m i  

(18,130km a r e a .  A heavy s n o w f a l l  accompanied by h igh  winds provided 
gaod su.rvey c o n d i t i o n s .  I n  a d d i t i o n ,  two t r a p p e r s  w i t h  l o n g  e x p e r i e n c e  
I n  t h e  z r e a  were c o n s u l t e d  f o r  in fomat f .on  on wolf occur rence  i n  t h e  
f o o t h i l l s  and mountains o f  th.e Alaska Range a d j a c e n t  t o  t h e  a r e a s  i n  t h e  
Tanana f l a t s  which were s u m e y e d .  Data  r e f l e c t i n g  wolf abundance were 
ob ta ined  f o r  a  t o t a l  a s e a  of 3400 m i 2  (8806km2) w i t h  a n  e s t i m a t e d  minimum 
of 92 wolves occup k g  t h i s  area, This  i n d i c a t e d  a d e n s i t y  of one wolf 3
per 37 m i 2  ( 9 5 , 8 k ~j , w i t h  a n  average  pack s i z e  (exc lud ing  two o b s e r v a t i o n s  
,- ­or Lone wclyes) f o r  2.7 group? of 2 o r  moie wo lv+s ,  of  5 .3  wol-ves. 

Applied t o  t h e  t o t a l  7008 m i  (18,P39 k m 2 j  a s e a ,  t h i s  d e n s i t y  would 
i n d i c a t e  a p o p u l a t i o n  of  189 wolves.  Based on d a t a  from wolf s e a l i n g  
forms,  5 1  wolves were t z k e n  by h u n t e r s  and t r a p p e r s  i n  20A d u r i n g  1973­
7 4 .  This  i n d i c a t e s  tha . t  t h e  a-u tmm 1973 p o p u l a t i o n  was i n  excess  of 200 
animals  and may have been as h i g h  as 240. 

I n  March and A p r i l  1975, 53.5 hours  of a e r i a l  su rveys  were flown 
i n  s u b u n i t  20A, A 2-inch s n ~ w f a l lon 5 March and a l i g h t e r  s n o w f a l l  on 
22 March p rov ided  r e l a t i v e l y  good s u r v e y  c o n d i t i o n s .  An a r e a  of 47CO 

2m i 2  (12,173km ) was surveyed i n c l u d i n g  t h e  mountainous p o r t i o n s  of t h e  
s u b u n i t  west  o f  t h e  L i t t l e  D e l t a  River  and t h e  Tanana f l a t s  and f o o t h i l l s  
from Cry Creek wes t  EG t h e  T o t a t l a . n i k a  River .  The l a t t e r  a r e a  r e c e i v e d  
t h e  most i n t e n s i v e  coverage,  S i x  l a r g e  packs were observed dur ing  t h i s  
p e r i o d  asid an, a c c u r a t e  count  o f  a n o t h e r  pack was o b t a i n e d  by t r a c k i n g  
f ran  t h e  ground. The average  pack s i z e  f o r  t h e s e  7 packs  was 9 .4  wolves,  
The 66 wolves known t o  b e  r e s e n t  i n  t h i s  a r e a  r e p r e s e n t e d  a d e n s i t y  of 
one wolf p e r  7 1  m i 2  (184k i n d i c a t i o n s  o f  a minimum of 20 o t h e r  
woLves i n  s m a l l  packs i n  o t h e r  p a r t s  of t h e  area were a l s o  o b t a i n e d  from 
c r a c k  s i g h t i n g s .  ,-Adding t h e s e  f i g u r e s  r a f s e s  t h e  d e n s i t y  t o  one wolf 
p e r  55 m i 2  (142'm" which when a p p l i e d  t o  t h e  e n t i r e  u n i t  sugges ted  a 
p o p u l a t i o n  of 127 W O ~ V ~ S ,  Wolf s e a l i n g  d a m  i n d i c a t e d  t h a t  59 wolves 
were  t aken  l e g a l l y  by h u n t e r s  and t r a p p e r s  d u r i n g  t h e  1974-75 season.  
I n  a d d i t i o n ,  ev idence  o f  i l l e g a l  a e r i a l  h u n t i n g  w a s  no ted ,  and t h e  
i l l e g a l  k i l l  cou ld  have amounted "L 220 o r  30 woives,  Combining t h e  known 
human-caused m o r t a l i t y  and t h e  e s t i m a t e d  Bate w i n t e r  p o p u l a t i o n  of 
wc1ves y i e l d s  a  mininum a g t m n  p o p u l a t i o n  o f  186 wolves o r  a d e n s i t y  of 
one wolf  pe r  38 m i 2  (98kmL). Because s f  t h e  unknown e f f e c t s  of n a t u r a l  
m o r t a l i t y  and i l l e g a l  h a r v e s t  t h i s  e s t i m a t e  of wolf d e n s i t y  i s  cons idered  
minimal.  

The p o p u l a t i o n  e s t i m a t e s  made i n  1973, 1974 and 1975 i n d i c a t e d  a  
p o p d a t i o n  l e v e l  s l i g h t l y  lower "can f i r s t  suggested. by t h e  more e x t e n s i v e  
1.976rY;eta, T h i s  d i f f e r e n c e  p robab ly  was iche r e s u l t  of d i f f e r e n t i a l  
s u r v e y  i n t e n s i t y ,  a l t h o u g h  an  a c t u a l  i n c r e a s e  i n  wolf numbers over  t h a t  
p e r i o d  w a s  p o s s i b l e ,  Bosh i m i g r a t i o n  f r a n  sur rounding  a r e a s  and r e p r o d u c t i o n  
by r e s i d e n t  wolves cou ld  c o n t r i b u t e  t o  a n  increa.se.  

O f  1 2 1  wolves of kraown age  s t a t u s  (pup o r  a d u l t )  t aken  i n  s u b u n i t s  
20A and 20C i n  1974 (Tab les  3 & 51, 39 o r  29,7 p e r c e n t  were pups,  This  i s  a n  

http:increa.se
http:infomatf.on


Table  5. 	 Sex and age  d a t a  f o r  wolves t a k e n  i n  Subuni t  2GA and 2 8 ~ "  
by h u n t e r s  and t r a p p e r s  d u r i n g  t h e  1975-76 season .  

Number Sex* Age** 
Month Taken M F P A Black Gray Brown White 

September 7 
October ­
November 11 
December 20 
January  16 
February 14 
March 1 0  

T o t a l s  144 78 64 39 92 34 99 
 al 

* Sex n o t  a v a i l a b l e  f o r  one wol f .  
A* Age d a t a  n o t  a v a i l a b l e  f o r  11 wolves.  
a 

That p o r t i o n  o f  Subuni t  20C l y i n g  between t h e  Nenana River and 
t h e  w e s t e r n  boundary of 20A. 

- - -- ----	 - . -- ­ -

2 



Pow p r o p o r t i o n  o f  pups f o r  a n  Alaskan wolf p o p u l a t i o n ,  
Based, cn the examinat ion cf 4150 wolves 5etween 1-959 and 15166, Rausch 
(1967) r e p o r t e d  t h a t  pups c o n s t i t u t e d  from 33 p e r c e n t  t o  48 p e r c e n t  
( average  44 p e r c e n t )  of wolf p o p u l a t i o n s  i n  t h e  s t a t e .  Condi t ion of 
females  two o r  more y e a r s  o l d  was a n o t h e r  i n d i c a t i o n  of lowered r e p r o d u c t i v e  
s u c c e s s  i n  t h i s  w o l f  p o p u l a t i o n .  There was a h i g h e r  pe rcen tage  of 
nonbreeders  and a v e r a g e  l i t t e r  s i z e  was lower than  f o r  t h e  femaLes 
r e p o r t e d  by Rawch  (Stephenson 1977) .  In  view of t h e  lowered f e c u n d i t y  
and /or  s u r ~ i T r a l  sugges ted  by ,fhese d a t a ,  and t h e  c o n s i d e r a b l e  h a r v e s t  of 
wolves i n  20A by humans d u r i n g  r e c e n t  y e a r s  Tab le  49, a s i g n i f E c a n t  
i n c r e a s e  i n  t h e  p o p u l a t i o n  is  n o t  L ike ly ,  

E s t i m a t e s  of ~ m l f  nmbe-rs i n  s u b u n i t  20% p r i o r  to 11976 were p robab ly  
c o n s e r v a t i v e  because  o f  t h e  l e s s  i n t e n s i v e  s u r v e y  e f f o r t s .  These p r e v i o u s  
s u r v e y s  were accomplished i n  a r e l a t i v e l y  s h o r t  p e r i o d  of t i m e ,  whereas 
;he 1976 survey spanned a p e r i o d  of two months, T h i s  i n c r e a s e d  t h e  
chance of f i n d i n g  wolves i n  s u b u n i t  20A whose home r a n g e  on ly  p a r t i a l l y  
o r  t e m p o r a r i l y  i n c l u d e d  a p o r t i o n  of t h e  s u b u n i t .  I n  1976 s e v e r a l  packs 
were  found v e r y  n e a r  t h e  b o r d e r  of t h e  20A a r e a  and one pack was t racked  
o u t  of t h e  area, 

It appears  t h a t  p r e v i o u s  s u r v e y s  may have underes t imated  wolf 
acmbers s l i g h t l y  w h i l e  r e s u l t s  of long- term survey-con t ro l  e f f o r t  may 
have o v e r e s t i m a t e d  t h e  number of r e s i d e n t  wolves s l i g h t l y .  I b e l i e v e  
t h a t  w o l f  n:mbers i n  s u b u n i t  20A have  been r e l a t i v e l y  c o n s t a n t  s i n c e  
1 9 7 3 ,  nunber ing abou t  200 ir$ividuals i n  l a t e  w i n t e r ,  an  average  d e n s f t y  
zif one wolf p e r  35mi2 (91kn-iL), 

On 22 March 1975 t h e  s u r v e y  team f l e w  f o u r  nor th - sou th  t r a n s e c t s  
a c r o s s  the  Lake Louise  F l a t s  between Lake Louise  and t h e  Richardson 
Hightray, T r a n s e c t s  extended from t h e  Glenn Highway on t h e  s o u t h  t o  t h e  
West Fork o f  t h e  Guikana River  on t h e  n o r t h ,  and t h e  d i s t a n c e  between 
t r a n s e c t s  ranged from 4 t o  1 8  m i l e s  ( 5  t o  1Qkm) and averaged abou t  6 
m i l e s  (l0len). On 23 March the team surveyed t h e  Alphabet  H i l l s ,  f l y i n g  
e o n t a u r s  n e a r  t i a i b e r l i n e  (900 t o  128  m e l e v a t i o n ) ,  These f l i g h t  l i n e s  
were  much c l o s e r  t o g e t h e r  t h a n  t h o s e  on t h e  f l a t s  t o  t h e  s o u t h ,  s e p a r a t e d  
by an  average  o f  3 m i l e s  (5km). The lower  e l e v a t i o n s  of t h e  West Fork 
d r a i n a g e  s o u t h  o f  t h e  Alphabet  H i l l s  were avoided. because  of t h e  p resence  
of a i r c r a f t  invo lved  i n  a r a d i o  c o l l a r i n g  e f f o r t  i n  t h i s  a r e a .  The 
survey  i n  t h e  Alphabet B i l l s  was i n t e n s i v e  r e l a t i v e  t o  p r e v i o u s  wolf 
s u r v e y s  under taken  by t h e  Dspartment.  That  on t h e  Lake Louise  F l a t s  w a s  
less i n t e n s i v e ,  

The survey team determined what they  cons idered  t o  b e  t h e  minimum 
and naxkmm n u ~ b e r s  of wolves r e p r e s e n t e d  by each t r a c k  s i g h t i n g .  Table  
5  preseats t h e  Loca t ion  and n a t u r e  of each  wolf t r a c k  s - i g h t i n g  made by 
t h e  su rvey  team and t h e  minimum, maximum and e s t i m a t e d  numbers a r e  g iven  
below f c r  each day of f l y i n g  and i n  t o t a l ,  



Table  6 ,  Observa t ions  of wolf t r a c k s  d u r i n g  a e r i a l  su rvey  e v a l u a t i o n  i n  
GMU 1 3 ,  23 and 24 March, 1976 .  

Obs. 
 
No. 
 

1 

2 

3 

4 

Estimated 
No. o f  
  
Wolves 
 

4 

1 

1 

2 

D i r e c t i o n  
of ~ r a v e l l  

NW t h e n  c i r -  
c l i n g  S E  t o  
Deep Lake 

Unknown 

SW 
 

E 
 

Unknown 

E and S E  
  

W 
 

N 
 

WW 

Unknown 

Est imated 
Age of 
Tracks  2 

Recent 

Recent 

Recent 

Recent 

Recent 

Old 

Recent 

Recent 

Recent 

Recent 

O ld 

Recent 

Recent 

Recent 

-

Loca t ion  	  Remarks 

North of Y Lake 	 Observa t ions  1 thru 
4 made on 2 2  P k s r c h  

I n  t imber  a l o n g  I d e n t i t y  o f  t h i s  
Moose Creek wolf unknom 

Dog Creek 	 Tracks  fn Nos. 1, 3 
and 4 :!?ere ~ : ~ a d eby 
members o f  t h e  " ~ e e p  

F i s h  Lake 	 LakeEE~ > a c k ,2 members 
of a g ~ o u ~3 wereof

- -.r a d i o - - c m ~ a r ~ don. 
t h i s  dh& 

North of Middle Lake O'sse-iratioos 5 t h r u  
2 7  v a c e  on 2 3  March 

Gulkana R e n o r t h  of 
Pop la r  Grove 

Ridge 5 m i .  s o u t h  of 
Monsoon Lake 

5 m i ,  west  of /I7 

3 m i ,  west  of #8 

3 m i .  west  of 89 

On s l o p e  n o r t h  of Laven 
Benckunark 

I n  narvow v a l l e y  h5d of 
Monsaon Lake 

Nor theas t  of 1/13 

On Plonsoon Lake 

Wolverine a t  whac 
appeaced t o  be an  
o l d  k i l l  



Table  6 ,  Continued. 

Est imated 	  Est imated 
Obs, No. of D i r e c t i o n  	  Age of 

3ackcs2No. Wolves of T r a v e l1 

NE Recent 

Unknown Recent 

W Old 

Unknown Recent 

W-Upstream Recent 

W Recent 

S Recent 

Unknown Old 

SE Recent 

Unknown Old 

Unknown Old 

1 
 
D i r e c t i o n  of t r a v e l  was i n  a l l  c a s e s  
of wolf t r a c k s  and t r a i l s .  

2 

Locat i o n  Remarks 

South of Dickey Lake 
on h i l l s  

Eas t  of #17 

2 m i .  s o u t h  o f  
Dickey Lake 

Middle Pk. of Gulkana 
R. below Hungry Hollow 

Upstream from #20 

On s l o p e  s o u t h  of 
Middle Fk. o f  Gulkana 
below P l a t  Top Mountain 

Mouth of Middle Pork 

I n  v i c i n i t y  of #23 

2 m i .  n o r t h  above 
20 Mi le  

On r i d g e  west  of 
Twin Lakes 

On r i d g e  above l a k e  
2477 

i n t e r p r e t e d  from t h e  c h a r a c t e r i s t i c s  

" O l d l ~ n d i c a t e s  t r a c k s  were made b e f o r e  o r  d u r i n g  s n o w f a l l  ending on 17 March 
w h i l e  "Recent" i n d i c a t e s  t r a c k s  were made f o l l o w i n g  s n o w f a l l .  



- -  - 

March 22 Marcia 23 5o c a l  
-­

Minimum 8 15 21 
Maxim~nn 16 36 dq L. 

Accep Led -7fistirna.te 8 r­
J-3 23 

. * .Table  7 p r e s e n t s  t h e  g e n e r a l  l a e a t i o n  snd s i z e  c r  i i ~ s c r e t egroups  of  
wolves d e s i g n a t e d  by t h e  su rvey  team, and -Lhe nunl'er. s? ssolves knmm t? 
i n h a b i t  these a r e a s  based on t e l e m e t e r y  s t u d i e s  and oss.aciatei? w n - ~ k  
co~i.ductedd u r i n g  p r e v i o u s  months, The c l o s e  agre^,ment b2tvesn .:file 
e s t h a t e d  p o p u l a t i o n  s i z e  determined from aerizl s u r w y s  and fr3m .radio.­
t r ack%ng s u g g e s t s  t h a t  a n  experfenced wolf survey team can &rain ~e3-aEively 
a c c u r a t e  e s t i m a t e s  o f  wolf p o p u l a t i o n s  under favarebie saow an2 . f - l p k ~  
c o n d i t i o n s .  Although a few a d d i t i o n a l  wolves w e r e  late^ fol,i..ia ;I:'-- ., sOal?.? 

of the packs d e t e c t e d  i n  t h e  su rvey ,  the survey  team wa.: sncceu i r5 l .  4.n 
de tec t i -ng  t h o s e  wolves i n h a b i t i n g  a r e a s  trzversed d u r b g  t h e  SU:c.i;e::L 

However, under  l e s s  f a v o r a b l e  su rvey  c o n d i t i o n s  the  team may nwr hsve d e t e c t e d  the 
Deep Lake and Middle Fork packs which w e r e  Gear .;he eas-eern zn6. ~~i;:ri-'i?.e~.ii 
p o r t i o n s ,  r e s p e c t i v e l y ,  o f  t h e i r  t e r r i t o r i e s  a . ~  - ----- "the  t i m e  of ~ b ­.%- 3 L:.L .J ey 

http:i;:ri-'i?.e~.ii
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Tab le  7 .  A comparison of known and e s t i m a t e d  wolf pack s i z e s  d u r i n g  
Uni t  1 3  wolf su rvey  e v a l u a t i o n ,  March 1976,  

Genera l  
Loca t ion  

Nor th  of 
Crosswind Lake 

South  of 
Ewan Lake 

E a s t  of 
Ewaia Lake 

Middle  Flc. o f  
Gulkana R ives  

Western 
Alphabet  H T l l s  

E a s t e r n  
Pdphabet  H i l l s  

T o t a l s :  

Es t ima ted  
No. o f  
Wolves 

4 

3 

7 

4 

4 

23 

Known 

NO.  o f  

Wolves 


3 

3 

9 

5 

4 

24 

Radioed Pack 

D e s i g n a t i o n  


Deep Lake 


Ewan Lake? 


None 

Middle Fork 

Keg Creek 

Hogan H i l l  

Comments 

3 wolves l o c a t e d  i n  same a r e a  i n  r a d i o -  
c o l l a r i n g  e f f o r t  on same day. Pack l a p e r  

found t o  i n c l u d e  a t o t a l  of 7 wolves ,  
Apparen t ly  o n l y  p a r t  o f  t h e  pack was %r: 
su rvey  a r e a  a t  t h e  t ime  of t h e  e v a l u a t i o n ,  

A pack  o f  1 0  wolves i n h a b i t e d  t h i s  area 
i n  e a r l y  w i n t e r  b u t  a t  l e a s t  s e v e r a l  
members i n c l u d i n g  a l l  r ad ioed  membsrs 
e i t h e r  p e r i s h e d  o r  d i s p e r s e d  by l a t e  
w i n t e r  and no s i g n  o f  t h e  pack had been 
d e t e c t e d  f o r  s e v e r a l  weeks. The i d e n t i t y  
of  t h i s  wolf i s  unknown. 

Dur ing  r a d i o - c o l l a r i n g  e f f o r t s  on same 
day t h i s  t r a i l  w a s  fo l lowed o u t  and 3 
wolves  were l o c a t e d .  

9 wolves  w e r e  l o c a t e d  i n  t h i s  a r e a  d u r i n g  
r a d i o - c o l l a r i n g  e f f o r t s  one day p r i o r  to 
su rvey  e f f o r t .  

I n  e a r l y  w i n t e r  t h i s  pack was composed 
o f  8 members bu t  t h e  whereabouts  of  on ly  
4 were known a t  t h e  t i m e  o f  t h e  su rvey .  
Two a d d i t i o n a l  members were r e l o c a t e d  
i n  f o l l o w i n g  weeks, however. 



Table 8, A compar ison  of t h e  efficiency of t h r e e  pilot/observer t e a m ,  

- .. 

No. Hours 
 
Aircraft Flown 
 



T h e  i n t e n s i t y  of a e r i a l  coverbge used i n  wolf s u r v e y s  i n  Alaska i s  low 
compared t o  t h a t  of most o t h e r  types  of bg game surveys .  Never the less ,  
t h i s  t echn ique  appears  t o  b e  e f f e c t i v e  under  c o n d i t i o n s  found i n  much of 
c e n t r a l  and n o r t h e r n  Alaska and i s  p r a c t i c a l  i n  terms o f  t h e  pe rsonne l  
royquirements and c o s t .  T h i s  " r e l a t i v e l y  e x t e n s i v e "  type  of survey is  
p e r n l s s a b l e  because  t h e  t r a v e l i n g  h a b i t s  and normal d i s t r i b u t i o n  of wolf 
packs c r e a t e  d i s c r e t e ,  e x t e n s i v e ,  and,  t o  t h e  p r a c t i c e d  eye,  d i s t i n c t i v e  
t r a i l s  i n  s u i t a b l e  snow cover ,  These f a c t o r s  minimfze t h e  i n t e n s i t y  of 
su rveys  n e c e s s a r y  t o  l o c a t e  a l a r g e  p o r t i o n  of t h e  packs i n h a b i t i n g  a n  
area,  b u t  i t  must b e  remembered c h a t  wi this ,  a  few days  f o l l o w i n g  a 
snfiwfai l  cumulat ive  t r a c k  p a t t e r n s  can confound such a su rvey ,  

Although t h i s  t echn ique  a p p e a r s  t o  b e  e f f e c t i v e  i n  enumerating 
wolves a t  l e v e l s  of abundance c u r r e n t l y  found i n  much of Alaska,  i t  
would probably  b e  l e s s  u s e f u l  f o r  census ing  wolves a t  much h i g h e r  d e n s i t i e s ,  
The t r a i l s  of d i s c r e t e  packs  would tend zo i n t e r m i n g l e  more r a p i d l y  
a long  t e r r i t o r y  edges ,  t h u s  c r e a t i n g  confusfon.  M i l l e r  and R u s s e l l  
(1977) e v a l u a t e d  t h e  u s e f u l n e s s  of a e r f a l  t r a n s e c t  s u r v e y s  and ground 
o b s e r v a t i o n  i n  de te rmin ing  wolf nunhers  on t h e  w e s t e r n  Queen E l i z a b e t h  
I s l a n d s ,  Northwest T e r r i t o r i e s ,  and concluded t h a t  e s t i m a t e s  based on 
acrid surveys  were u s u a l l y  mis lead ing ,  These e s t i m a t e s  were based on 
wolves a c t u a l l y  s e e n  a l o n g  t r a n s e c t s ,  a  tec lmique much d i f f e r e n t  than 
t h a t  empleyed i n  a e r i a l  wolf  su rveys  i n  A1a.sk.a where wolf t r a c k s  a r e  
Located and fo l lowed .  

A e r i a l  wolf su-meys i n  Alaska have u s u a l l y  been conducted d u r i n g  
l a t e  w i n t e r  because  of t h e  more f a v o r a b l e  snow and l i g h t  c o n d i t i o n s  
d u r i n g  t h i s  season.  For t h e  f o l l o ~ ~ i n g  r e a s o n s e a r l y  w i n t e r  su rveys  
shou ld  b e  cons idered  and under taken  when c o n d i t i o n s  a l low:  

I) Wolf packs a r e  more cohes ive  i n  e a r l y  w i n t e r  t h a n  i n  la te  
w i n t e r  when t h e  i n c r e a s e d  m o b i l i t y  of pups and t h e  e f f e c t s  of mating 
a c t i v i t i e s  i n c r e a s e  t h e  tendency f o r  packs t o  s p l i t  t emporar i ly .  

2)  E s t i m a t i n g  wolf p o p u l a t i o n s  a t  t h i s  t ime of y e a r  would p r e c l u d e  
t h e  n e c e s s i t y  of having t o  t a k e  i n t o  account  human-caused and n a t u r a l  
m o r t a l i t y  which h a s  reduced numbers by some i n d e t e r m i n a n t  and v a r i a b l e  
pe rcen tage .  

3)  FOP t h e  above r e a s o n ,  and because  pups a r e  more e a s i l y  d i s t i n -  
guished from a d u l t s  i n  t h e  e a r l y  w i n t e r ,  a n  e a r l y - w i n t e r  census  e f f o r t  
c o d d  p r ~ v i d e  some i n s i g h t  i n t o  pup s u r v i v a l ,  

4: During l a t e  w i n t e r ,  when s n a g  dep ths  a r e  g r e a t e s t ,  t h e  t endem>-  
of wolves t o  t r a v e l  i n  e x i s t i n g  game t ra i ls  compl ica tes  e f f o r t s  t o  
de terming wolf numbers from t r a c k  observa  tfons . 

5) Maximum c o n c e n t r a t i o n  of moose i n  lowland h a b i t a t s  o c c u r s  
dur ing l a t e  w i n t e r .  T h i s  ccu ld  a l t e r  t h e  d i s t r i b u t i o n  o f  wolf packs 
somewhat making t h e  d a t a  o f  l i t t l e  v a l u e  i n  de te rmin ing  t h e  suT(imer 
d i s t r i b u t i o n  of a c t i v e  dens. Knowledge o f  summer d i s t r i b u t i o n  i s  valu­
able  i n  a s s e s s i n g  t h e  p o t e n t i a l  impact  of wolves on t h e  young of prey 
s p e c i e s .  



6)  Combining wolf survey e f f o r t s  wi th  f a l l  moose surveys cu r r en t ly  
conducted i n  most a r eas  of the I n t e r i o r  and Arc t i c  would inc rease  th3  
e f f i c i e n c y  of these  surveys.  

Overcast s k i e s  which a r e  preva len t  over  much of Alaska during t h i s  
season and diminished day length  a r e  t h e  g r e a t e s t  obs t ac l e s  t o  conducting 
wolf surveys i n  e a r l y  win ter .  

RECOrvfMENDATIONS 

The most experienced observers  and p i l o t s  should be used i n  large-
s c a l e ,  one-time-only wolf surveys. Inexperienced people s h ~ u l dbe 
t r a i n e d  dur ing  sma l l e r  s c a l e ,  cont inuing survey e f f o r t s ,  

When weather condi t ions  al low,  wolf surveys should be  attempted f n  
e a r l y  w in te r  when pack cohesiveness is g r e a t e s t .  Poor l i g h t  c o n d i t i o : ~ ~  
and inadequate  snow ccver  dur ing  th5s season o f t e n  preclude wolf auzveys, 
however. I n  t h e  nor thern  t h i r d  of t he  s t a t e  acceptab le  condi t iozs  o f t e n  
occur only dur ing  l a t e  March and Apri l .  

The observa t ions  and opinions of a r e a  r e s i d e n t s  should be used tc 
augment wolf survey d a t a  whenever poss ib le .  

I am g r a t e f u l  t o  Nick Steen and Ed King f o r  Lheir he lp  i n  t h e  GMU 
13 survey eva lua t ion ,  P e t e r  Shepherd and Me1 Buchhsltz deserve s p e c i a l  
thanks f o r  keeping c a r e f u l  records  dur ing  survey and c o n t r o l  e f f o r t s  i n  
subuni t  20A and f o r  making t h i s  information a v a i l a b l e  f o r  use i n  t h e  
r e p o r t .  
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