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ABSTRACT 

The h i s t o r i c  and c u r r e n t  d i s t r i b u t i o n  of breeding Eared Grebes (Podiceps 

n i g r i c o l l i s )  i n  B r i t i s h  Columbia is  summarized. Nesting records  were found 

f o r  46 l a k e s .  C u r r e n t  d i s t r i b u t i o n  was s t u d i e d  i n  1985 and  1986, when 419 

l akes  i n  4 s e l e c t e d  reg ions  (Cent ra l  I n t e r i o r ,  Southern I n t e r i o r ,  Peace River 

and Okanagan/Kamloops) were surveyed .  T h i r t y - f o u r  l a k e s  w i t h  p r e v i o u s  

b r e e d i n g  r e c o r d s  were r e v i s i t e d .  Only 1 9  were s t i l l  u s e d  by b r e e d e r s .  

Twenty-seven new breeding l a k e s  were discovered. Most l akes  and most breeders  

were  found  i n  t h e  C e n t r a l  I n t e r i o r .  B r e e d i n g  p o p u l a t i o n s  r a n g e d  f rom 1 t o  

r o u g h l y  500 p a i r s  p e r  l a k e .  The t o t a l  b r e e d i n g  p o p u l a t i o n  on a l l  s u r v e y e d  

l a k e s  approached  3.000 p a i r s .  Due t o  a few l a r g e  b r e e d i n g  l a k e s .  t h e  Peace 

R i v e r  and t h e  S o u t h e r n  I n t e r i o r  j o i n t l y  accommodated 50% of t h e  known 

p r o v i n c i a l  p o p u l a t i o n .  even  t h o u g h  t h e y  c o m p r i s e d  o n l y  20% of t h e  b r e e d i n g  

l a k e s .  A r educed  number of b r e e d i n g  l a k e s  and  b r e e d e r s  was found  i n  t h e  

Okanagan/Kamloops region. 

RESUME 

Ce rappor t  f a i t  l e  po in t  s u r  l a  d i s t r i b u t i o n  h i s t o r i q u e  e t  a c t u e l l e  des 

Des g v i d e n c e s  d e  n i d i f i c a t i o n  

L a  d i s t r i b u t i o n  a c t u e l l e  f u t  6tudi ;e  l o r s  d e  

GrGbes a Cou Noi r  e n  Colombie-Bri tannique.  

f u r e n t  o b t e n u e s  pour  46 l ac s .  

recensements condui t s  en 1985 e t  1986 s u r  419 l a c s  dans 4 r i g i o n s  d i f f g r e n t e s  

( 1 ' I n t ; r i e u r  C e n t r e ,  1 l I n t d r i e u r  S u d ,  l a  R i v i g r e  La  P a i x  e t  

l'Okanagan/Karnloops). T r e n t e - q u a t r e  l a c s  a v e c  i v i d e n c e s  h i s t o r i q u e s  de  

n i d i f i c a t i o n  f u r e n t  revis i t  i s .  Seulement 19 de ces lacs suppor t a i en t  encore 

d e s  o i s e a u x  n i c h e u r s .  V i n g t - s e p t  nouveaux l a c s  u t i l i s e s  p a r  d e s  o i s e a u x  

n i c h e u r s  f u r e n t  i d e n t i f  ie's. L a  p o p u l a t i o n  p rov inc ia l e  t o t a l e  approche 3000 

couples. L a  p lupa r t  des lacs e t  des a d u l t e s  reproducteurs  se r e t r o w e n t  dans 

1 ' I n t g r i e u r  Cen t re .  Du k l a  p r g s e n c e  de  q u e l q u e s  l a c s  s u p p o r t a n t  un nombre 

# 
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:lev; d'oiseaux,  l e s  r i g i o n s  de l a  R i v i i r e  La Paix e t  de 1 ' I n t l r i e u r  Sud 

renferment 50% d e  l a  population pravinciale connue,dans 20% du nombre t o t a l  de 

lacs  de  nidif icat ion.  Peu d e  l acs  de n idi f icat ion e t  peu d'adultes  nicheurs 

sont prisent dans l a  rggion de l'Okanagan/Kamloops. 
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INTRODUCTION 

Eared  Grebes  (Pod iceps  n i g r i c o l l i s )  n e s t  i n  c o l o n i e s  r a n g i n g  i n  size 

from a s i n g l e  p a i r  t o  thousands of i nd iv idua l s  (Palmer 1962). They are a l s o  

g r e g a r i o u s  i n  w i n t e r  and on  v a r i o u s  s t a g i n g  p o i n t s  d u r i n g  m i g r a t i o n .  

C o n c e n t r a t i o n s  of o v e r  20.000 have  been  obse rved  on  Malheur  Refuge. Oregon 

d u r i n g  s p r i n g  m i g r a t i o n  ( P a l m e r  1962). Each f a l l ,  some 750.000 b i r d s  

concent ra te  on Mono Lake. Ca l i fo rn ia  f o r  t h e i r  wing moult (Cooper et &. 1984. 

S t o r e r  and J e h l  1985. Winkler and Cooper 1986) and over  ha l f  a m i l l i o n  b i r d s  

w i n t e r  on t h e  Sa l ton  Sea i n  Ca l i fo rn ia  (Palmer 1962). Their  gregariousness  on 

b r e e d i n g  and w i n t e r i n g  grounds  makes l a r g e  numbers  v u l n e r a b l e  t o  l o c a l  

ca tas t rophes .  

Except  f o r  Munrq (1941) and M c A l l i s t e r  (1958). l i t t l e  i n f o r m a t i o n  i s  

known on t h e  b r e e d i n g  b i o l o g y  and  t h e  s t a t u s  of Eared  Grebes  i n  B r i t i s h  

Columbia. Almost no informat ion  i s  a v a i l a b l e  on reproduct ive  biology i n  o t h e r  

p a r t s  of North America. That l a c k  of in format ion  caused t h e  Canadian W i l d l i f e  

S e r v i c e  ( P a c i f i c  and Yukon Region)  t o  r a n k  Eared  Grebes  amongst  t h e  t o p  15 

spec ie s  needing s tudy i n  i t s  p r i o r i t y  migratory b i r d  spec ie s  l ist  (Boyd 1982). 

I n  B r i t i s h  Columbia,  mos t  known c o l o n i e s  a r e  l o c a t e d  i n  t h e  C e n t r a l  

I n t e r i o r  and  t h e  Peace  River Region (Campbel l  1978). P r e f e r r e d  n e s t i n g  

h a b i t a t  c o n s i s t s  of s h a l l o w ,  h i g h l y  p r o d u c t i v e  water  b o d i e s  p r o v i d i n g  n e s t  

c o v e r  and a n  abundance  of  a q u a t i c  i n v e r t e b r a t e s  (Cramp a n d  Simmons 1977).  

Those c o n d i t i o n s  a r e  found o n l y  i n  c e r t a i n  l a k e s  and migh t  l i m i t  b r e e d i n g  

d i s t r i b u t i o n .  F l u c t u a t i o n s  i n  b r e e d i n g  numbers  can  a r i s e  f rom t h r e e  main 

causes  : 

1. Natural  v a r i a t i o n s  i n  water levels 

S e a s o n a l  water  l e v e l  f l u c t u a t i o n s  may f l o o d ,  d e s t r o y  o r  expose  t o  

p r e d a t i o n  who le  Eared  Grebe c o l o n i e s  (Munro 1942. Cramp and  Simmons 1977). 
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The f r e q u e n c y  and b i o l o g i c a l  s i g n i f i c a n c e  of t h o s e  e v e n t s  h a s  n o t  been  

s tudied .  

2. Man-caused a l t e r a t i o n s  of breeding h a b i t a t  

A) Impact of o i l  exp lo ra t ion  

I n  a d d i t i o n  t o  d r i l l i n g  sites. sometimes loca ted  on Eared Grebe breeding 

l a k e s  (e.g. Boundary Lake), o i l  exp lo ra t ion  a l s o  involves  t h e  cons t ruc t ion  of 

access  roads. increased  a c c e s s i b i l i t y  t o  t h e  publ ic ,  and sulphur  releases a t  

d r i l l i n g  si tes.  I m p a c t s  of t h o s e  have  n o t  been  documented,  b u t  c o u l d  have  

adverse e f f e c t s  on breeding success .  

B) Ranching p r a c t i c e s  

Wet l ands  can  b e  d r a i n e d  t o  c r ea t e  s e d g e  meadows and p a s t u r e  areas. 

r e s u l t i n g  i n  t h e  e l i m i n a t i o n  of  p o t e n t i a l  o r  e x i s t i n g  n e s t  s i tes.  I f  n e s t s  

are no t  d i r e c t l y  destroyed wh i l e  c a t t l e  are dr inking,  d i s turbance  caused by 

c a t t l e  could cause n e s t  deser t ion.  

C> Agr i cu l tu ra l  p r a c t i c e s  

Farmlands can be c rea t ed  by d ra in ing  wetlands.  and water from wetlands 

can be used f o r  i r r i g a t i o n .  This can r e s u l t  i n  e i t h e r  complete disappearance 

of t h e  wetland o r  i n  lower water levels t h a t  w i l l  "dry-land" n e s t  sites. 

D) Water level c o n t r o l s  

C o n t r o l s  a s s o c i a t e d  w i t h  i r r i g a t i o n  and w e t l a n d  management c a n  have  

p o s i t i v e  and nega t ive  e f f e c t s  on p l a n t  and i n v e r t e b r a t e  populations.  depending 

on t h e  t i m i n g  and t h e  amount of water  a f f e c t e d  (Kadlec  1962. Meeks 1969). 

Water level c o n t r o l s  have been and are c u r r e n t l y  considered f o r  some breeding 

lakes. and could a f f e c t  n e s t  s i t e  and food d i s t r i b u t i o n  and abundance. 

E) Composition of t h e  v e r t e b r a t e  community 

Many l a k e s  h a r b o u r i n g  l a r g e  Ea red  Grebe c o l o n i e s  a r e  devo id  of f i s h .  

In t roduc t ion  of f i s h  i n  t h e s e  lakes f o r  r e c r e a t i o n  purposes or f i s h  farming 

would g r e a t l y  a f f e c t  food  a v a i l a b i l i t y ,  as f i s h  compe te  w i t h  g r e b e s  f o r  
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i n v e r t e b r a t e  preys (Ericksson 1979. Anderson 1981. Eadie and Keast 1982. Des 

Granges and Brodeur 1985). 

3 .  Disturbance of incubat ing b i r d s  

Ea red  Grebes  a r e  v e r y  s u s c e p t i b l e  t o  d i s t u r b a n c e  d u r i n g  l a y i n g  and  

i n c u b a t i o n  (R i ske  1975).  R e c r e a t i o n a l  deve lopment  a l o n g  t h e  s h o r e  a n d / o r  

increased r ec rea t iona l  a c t i v i t i e s  on t h e  l ake  may reduce reproduct ive success  

and even cause colony abandonment. 

Overall.  p o t e n t i a l  impacts  of any of t h e  above t h r e a t s  cannot be assessed  

a t  t h e  p r e s e n t  t i m e  due  t o  l a c k  of i n f o r m a t i o n  o n  t h e  d i s t r i b u t i o n  and  

breeding biology of Eared Grebes i n  B r i t i s h  Columbia. In  o r d e r  t o  i n s u r e  t h e  

p ro tec t ion  of Eared Grebes. in format ion  i s  needed on a> l o c a t i o n  and number 

of breeding lakes. b) number of breeding p a i r s  p e r  lake. c> breeding success  

p e r  breeding l a k e  and d) i n f luence  of h a b i t a t  q u a l i t y  and number of breeders  

on breeding success  i n  B r i t i s h  Columbia. 

Few b r e e d i n g  r e c o r d s  a r e  a v a i l a b l e  f o r  t h e  p r o v i n c e  (Munro 1941. 1942. 

McAll is ter  1958. B r i t i s h  Columbia Nest Records Scheme). Deta i led  s t u d i e s  of 

b r e e d i n g  b i o l o g y  a r e  a v a i l a b l e  f o r  o n l y  2 l a k e s  i n  B r i t i s h  Columbia 

(McAllister 1958). and no informat ion  i s  a v a i l a b l e  on young surv iva l .  f l edg ing  

s u c c e s s .  and  how t h e y  a re  a f f e c t e d  by h a b i t a t  q u a l i t y  and b r e e d i n g  numbers.  

P u b l i s h e d  a c c o u n t s  and  p a s t  b r e e d i n g  s u r v e y s  a r e  of l i t t l e  u s e  i n  p r o v i d i n g  

updated in fo rma t ion  on t h e  B.C. population. f o r  t h e  fo l lowing  reasons: f i r s t .  

t h e  d a t a  a re  s p r e a d  o v e r  50 y e a r s  ( m i d - t h i r t i e s  t o  m i d - e i g h t i e s ) .  w i t h  few 

o b s e r v a t i o n s  on  any g i v e n  y e a r .  Second. d i f f e r e n t  observers  were involved. 

each surveying d i f f e r e n t  areas. Surveying methods. equipment and t h e  ex ten t  

of t h e  s u r v e y  were r a r e l y  d e s c r i b e d .  Th i rd .  s u r v e y s  o c c u r r e d  f rom May t o  

August. and could not  be  co r rec t ed  f o r  seasonal  f l u c t u a t i o n s  i n  numbers. due 

t o  t h e  l a c k  of in format ion  on seasonal  f l u c t u a t i o n s  i n  a d u l t  abundance. Last. 
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age-spec i f ic  young surv ivorsh ip  and f l edg ing  success  p e r  p a i r  has  never been 

s t u d i e d  i n  Nor th  America,  making i t  i m p o s s i b l e  t o  assess t h e  number of 

b r e e d i n g  p a i r s  f rom young coun t s .  The e x t e n t  of t h e  v a r i a t i o n s  i n  b r e e d i n g  

numbers throughout t h e  breeding season has  not  been documented. and w e  do not  

know what  p e r c e n t a g e  of a d u l t s  s e e n  on  t h e  b r e e d i n g  g rounds  a r e  a c t u a l  

breeders .  

I n  summary. even though some in fo rma t ion  i s  a v a i l a b l e  on d i s t r i b u t i o n  and 

b i o l o g y  of  Ea red  Grebes  i n  B r i t i s h  Columbia,  t h e  u s e f u l n e s s  of t h i s  d a t a  i s  

l i m i t e d  b e c a u s e  of l a c k  of  knowledge  of g e n e r a l  b r e e d i n g  b i o l o g y  and of 

d i f f i c u l t i e s  i n  comparing r e s u l t s  from d i f f e r e n t  surveys. 

To a l lev ia te  t h i s  l a c k  of information,  a s tudy w a s  i n i t i a t e d  i n  1985 w i t h  

i n t e n t i o n s  t o  p r o v i d e  more p r e c i s e  i n f o r m a t i o n  o n  t h e  b r e e d i n g  b i o l o g y  of 

Eared  Grebes  i n  B r i t i s h  Columbia ( m i g r a t i o n s ,  d a t e s  of c l u t c h  i n i t i a t i o n ,  

c l u t c h  size. n e s t i n g  synchrony, breeding success  and h a b i t a t  desc r ip t ion )  and 

t o  relate t h a t  in format ion  t o  colony s i z e  and breeding success. The results 

of t h a t  s tudy  w i l l  be  included i n  a M.Sc. t h e s i s  a t  t h e  Univers i ty  of B r i t i s h  

Columbia. Vancouver. B.C. (Breault  . i n  preparat ion) .  

A second aspec t  of t h e  p ro jec t  w a s  t o  provide updated informat ion  on t h e  

d i s t r i b u t i o n  and abundance of Eared Grebes i n  B r i t i s h  Columbia. This r e p o r t  

w i l l  be  most ly  concerned w i t h  t h a t  issue.  Our a n a l y s i s  is  based on h i s t o r i c  

records  and results from 1985 and 1986 surveys of breeding lakes. 
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METHODS 

1. H i s t o r i c  records 

Data on h i s t o r i c  d i s t r i b u t i o n  and s i z e  of Eared Grebe co lonies  i n  B r i t i s h  

Columbia were o b t a i n e d  f rom:  1) t h e  B.C. Nest Records  Scheme, a v a i l a b l e  a t  

t h e  Royal B r i t i s h  Columbia Museum i n  Vic tor ia ,  2) u n i v e r s i t y  graduate  theses ,  

3)  p u b l i s h e d  l i t e r a t u r e ,  4)  Canadian W i l d l i f e  S e r v i c e  f i l e s ,  5) Ducks 

Unlimited f i l e s ,  and 6) B r i t i s h  Columbia Minis t ry  of Environment f i l e s .  

I n  a d d i t i o n ,  a s u r v e y  form w a s  d i s t r i b u t e d  i n  1986 a l o n g  w i t h  t h e  

n e w s l e t t e r  of t h e  B.C. F e d e r a t i o n  of N a t u r a l i s t s  and t h e  W i l l i a m s  Lake 

N a t u r a l i s t  Club, t o  s o l i c i t  f u r t h e r  in format ion  on  p a s t  and present  breeding 

records. No new breeding l a k e s  were loca ted  from those  sources. 

Only i n f o r m a t i o n  on l a k e s  w i t h  c o n f i r m e d  b r e e d i n g  r e c o r d s  ( n e s t s  w i t h  

eggs, eggshe l l s  o r  presence of unfledged young) are included i n  t h i s  report. 

Empty n e s t i n g  p l a t f o r m s  o r  p r e s e n c e  of a d u l t s  o r  f l e d g e d  young was n o t  

considered s u f f i c i e n t  evidence of breeding at tempt .  

For compi la t ion  purposes, 4 a r e a s  s u i t a b l e  t o  nes t ing  were recognized f o r  

B r i t i s h  C o l u m b i a :  C e n t r a l  I n t e r i o r ,  S o u t h e r n  I n t e r i o r ,  N o r t h e r n  

Okanagan/Kamloops and t h e  Peace River Region (Fig. 1). No f i e l d  surveys were 

conduc ted  i n  t h e  Kootenays  even  though t h e r e  were some h i s t o r i c  r e c o r d s  f o r  

t h i s  area. Breeding records  w i l l  be repor ted  s e p a r a t e l y  f o r  each region. 

2. New surveys 

B r e e d i n g  s u r v e y s  were conduc ted  i n  t h e  f o u r  areas of B r i t i s h  Columbia 

men t ioned  above  t o  l o c a t e  b r e e d i n g  l a k e s  (Fig.  2). Those 4 areas  were 

s e l e c t e d  because they inc lude  t h e  most product ive wet lands i n  t h e  province. 
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Potential Breeding Habitat 

Figure 1. Zones with p o t e n t i a l  breeding h a b i t a t  f o r  Eared Grebes. 
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Fort St-John 

Dawson Creek 

Forge 

.: Area Surveyed 

Figure 2 .  Area surveyed i n  1985 and 1986 t o  l o c a t e  Eared Grebe co lonies .  
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The I n t e r i o r  w a s  d ivided i n t o  Cent ra l  and Southern s e c t i o n s  t o  account f o r  a 

lower surveying e f f o r t  i n  t h e  Southern sect ion.  

Survey methods were improved t o  e l i m i n a t e  o r  eva lua te  b i a s e s  previously 

ment ioned .  O b s e r v e r  v a r i a b i l i t y  w a s  e l i m i n a t e d  by h a v i n g  o n l y  1 o b s e r v e r  

c o n d u c t i n g  a l l  su rveys .  Surveys  on 419 l a k e s  w e r e  conducted  f rom May to 

August 1985 and  1986 i n  t h e  4 r e g i o n s  (see T a b l e  1 f o r  s u r v e y i n g  e f f o r t  p e r  

region). Breeding l a k e s  of known l o c a t i o n s  were v i s i t e d  aga in  when they were 

e a s i l y  a c c e s s i b l e .  O t h e r  l a k e s  were a l s o  s u r v e y e d  f o r  p o t e n t i a l  b r e e d i n g  

colonies .  P o t e n t i a l  candida tes  were s e l e c t e d  on 1:50,000 topographical  maps 

based  on  t h e  f o l l o w i n g  c r i t e r i a :  a> b e i n g  a c c e s s i b l e  by road ,  b) b e i n g  

l o c a t e d  i n  open  h a b i t a t  ( p r a i r i e  o r  p a r k l a n d ) ,  c )  h a v i n g  p a r t  of t h e i r  

sho re l ine  devoid of f o r e s t  and d) showing s i g n s  of marshy areas (o r  presence 

of emergent vege ta t ion) .  The r a t i o n a l e  f o r  t hose  c r i t e r i a  was t h a t  a l l  known 

b r e e d i n g  l a k e s  i n  t h e  C e n t r a l  I n t e r i o r  m e t  c o n d i t i o n s  b) ,  c)  and  d). 

Condition a)  w a s  added i n  o rde r  t o  inc rease  t h e  number of l a k e s  t h a t  could be 

surveyed i n  t h e  l i m i t e d  t i m e  ava i lab le .  Mercator l o c a t i o n s  of a l l  419 l akes  

s u r v e y e d  i n  1985 and 1986 a r e  p r e s e n t e d  o n  a r e g i o n a l  b a s i s  i n  Appendix 8. 

Readings were made on 1:50,000 topographic  maps. 

Regional breeding popula t ions  could be e s t ima ted  by comparing t h e  r a t i o  

of s u i t a b l e  l a k e s  used/unused f o r  breeding t o  t h e  uve ra l l  number of breeding 

lakes meeting t h e  cond i t ions  ou t l ined  above. Because t h e  l a t t e r  informat ion  

i s  n o t  c u r r e n t l y  a v a i l a b l e ,  a s s e s s m e n t  of r e g i o n a l  p o p u l a t i o n s  w i l l  n o t  b e  

presented  i n  t h i s  report .  

The f o l l o w i n g  i n f o r m a t i o n  w a s  r e c o r d e d  d u r i n g  e a c h  b r e e d i n g  su rvey :  

number of a d u l t s ,  number and  a g e  of  young, and  number of n e s t s  and  eggs  

observed .  The t y p e  and  f r e q u e n c y  of o b s e r v a t i o n s  on  e a c h  l a k e  v a r i e d  w i t h  

l a k e  a c c e s s i b i l i t y  a n d  t i m e  o f  y e a r  of t h e  su rvey .  Survey  r e s u l t s  a r e  

presented  i n  Appendices 2 t o  7. 
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Table 1. 1985-1986 surveying e f f o r t  and d i s t r i b u t i o n  of h i s t o r i c  records of Eared Grebe co lonies  i n  B r i t i s h  
Columbia. 

1985 and 1986 surveys 

H i s t o r i c  records  Lakes not To ta l  

.NO. of No. l a k e s  No. No. 
L a k e s  previously surveyed previously surveyed 

Region breeding lakes l o c a t a b l e  No. v i s i t e d  No. a c t i v e  No. v i s i t e d  No. a c t i v e  v i s i t e d  a c t i v e  

Northern 
Okanagan/Kamloops 17 8 2 2 66 4 68 6 

Southern I n t e r i o r  5 4 3 3 34 4 37 7 

ID Peace River  12 11 9 7 25 2 34 9 

Centra l  I n t e r i o r  28 25 20 7 260 17 2 80 24 

Tota l  419 46 



3. Survey techniques 

A) Counts of a d u l t s  and young 

Counts of a d u l t s  and young were made from vantage po in t s  a long  t h e  shore 

w i t h  b inoculars  and/or  s p o t t i n g  scopes. On less than  25 ha  lakes .  counts  were 

repeated a t  l ea s t  tw ice  and t h e  h ighes t  count w a s  recorded. On la rger  lakes .  

b i r d s  w e r e  c o u n t e d  o n l y  once.  s l o w l y  enough t o  t a k e  i n t o  a c c o u n t  d i v i n g  and 

r e su r fac ing  b i rds .  Age and number of young p e r  brood were recorded on a t a p e  

r e c o r d e r  i n  o r d e r  t o  c o n t i n u o u s l y  o b s e r v e  broods .  Aging was done by u s i n g  

Gollop and Marshall 's  system of plumage development i n  waterfowl (Gollop and 

M a r s h a l l  1953. B e l l r o s e  1978). No e f f o r t s  were made t o  f l u s h  b i r d s  f r o m  

emergen t  v e g e t a t i o n  i n  o r d e r  t o  a v o i d  d i s t u r b a n c e  of  i n c u b a t i n g  b i r d s .  

T h e r e f o r e .  a v a r i a b l e  number of b i r d s  may h a v e  been  m i s s e d  o n  e a c h  su rvey .  

T h i s  p r o p o r t i o n  v a r i e d  t h r o u g h o u t  t h e  b r e e d i n g  s e a s o n  as t h e  number o f  

i n c u b a t i n g  b i r d s  changed. A d u l t s  w e r e  r e c o r d e d  as e i t h e r  s i n g l e  or p a i r e d .  

E a r l y  i n  t h e  season .  l a r g e  numbers  of non- fo rag ing  s i n g l e  i n d i v i d u a l s  were 

taken as an  i n d i c a t i o n  t h a t  incubat ion  had s t a r t e d  and s i g n a l l e d  t h e  s t a r t  of 

n e s t  searches.  Adult behaviour a l s o  a f f e c t e d  counts. as a c t i v e l y  feeding  b i r d s  

w e r e  sometimes missed. Feeding frequency was s u b j e c t i v e l y  a s ses sed  a t  survey 

time. When high feeding  f requencies  occurred. several surveys were conducted 

and t h e  h i g h e s t  count w a s  used. Breeding a d u l t s  are  not  known t o  move t o  and 

feed  on l a k e s  o t h e r  t han  t h e  one on which they breed (Palmer 1962) so t h e r e  is 

l i t t l e  chance of overestimates due t o  movements between lakes. 

F o r  a n a l y s i s .  young were c l a s s i f i e d  as less  t h a n  2 weeks o l d  and  o v e r  2 

w e e k s  old. This  d i v i s i o n  is based on t h e  behaviour and conspicuousness of t h e  

young. Young less  t h a n  2 weeks o l d  spend  mos t  o f  t h e i r  t i m e  u n d e r  t h e i r  

p a r e n t s '  w i n g s  and  were t h u s  d i f f i c u l t  t o  count .  O l d e r  c h i c k s  a re  n o t  

t r anspor t ed  on t h e  back of t h e  pa ren t s  and were t h e r e f o r e  easier t o  count. 
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B) Count of n e s t s  

Nests were counted by wading through t h e  emergent vege ta t ion  of t h e  lake.  

A c t i v e  n e s t s  ( w i t h  eggs  o r  s i g n s  of h a t c h i n g  s u c h  a s  t h e  p r e s e n c e  of  

v a s c u l a r i z e d  membranes and s m a l l  p i e c e s  of s h e l l )  were d i s t i n g u i s h e d  from 

empty p l a t f o r m s  (no s i g n s  of eggs  o r  h a t c h i n g ) .  I n  areas of h i g h  d e n s i t y  

small p ieces  of wh i t e  rope were added t o  counted n e s t s  and p la t forms  t o  avoid 

doub le  coun t ing .  The number of eggs  i n  a c t i v e  n e s t s  w a s  r e c o r d e d  f o r  e a c h  

v i s i t .  

Because a l l  p a i r s  do not  i n i t i a t e  l ay ing  a t  t h e  same t i m e  and because t h e  

area s u i t a b l e  t o  n e s t  b u i l d i n g  c o u l d  n o t  a l w a y s  b e  t o t a l l y  checked,  c o u n t s  

represent  minimum estimates. 

C) E s t i m a t e s  of breeding abundance 

For  any g i v e n  l a k e ,  a maximum of 3 es t imates  of t h e  number of b r e e d i n g  

p a i r s  p e r  l a k e  c o u l d  b e  d e r i v e d  ( f rom a d u l t  c o u n t s ,  n e s t  c o u n t s  and  young 

counts ) .  

i - From a d u l t  counts  

This  estimate w a s  obtained by d iv id ing  by 2 t h e  maximum number of a d u l t s  

observed dur ing  t h e  April-August period. Incubat ing o r  feeding  a d u l t s  could 

have been missed, b i a s ing  t h e  estimate downwards. However, non-breeders could 

have been included i n  t h e  counts,  b i a s ing  t h e  estimate upwards. 

ii - From n e s t  counts  

When s e v e r a l  n e s t  c o u n t s  .were a v a i l a b l e  on a g i v e n  l a k e ,  t h e  h i g h e s t  

number of active n e s t s  w a s  assumed t o  be equal  t o  a m i n i m u m  number of breeding 

pairs. T h i s  i s  a minimum es t ima te  b e c a u s e  egg- l ay ing  i s  r a r e l y  f u l l y  

synchronized and i s  a f f e c t e d  by n e s t  depredation. Counts of empty p la t forms  

( o c c u r r i n g  b e f o r e  l a y i n g  w a s  i n i t i a t e d ,  a f t e r  h a t c h i n g  o r  a f t e r  n e s t  
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depredat ion)  were t r e a t e d  as a c t i v e  n e s t  counts. because t h e r e  does not  seem 

t o  be any s imple  r e l a t i o n s h i p  between number of p la t forms  i n i t i a t e d  and number 

of a c t i v e  n e s t s  p r e s e n t  o n  t h e  b r e e d i n g  l a k e :  some p a i r s  b u i l d  p l a t f o r m s  

w i t h o u t  l a y i n g  i n  them w h i l e  o t h e r s  can  b u i l d  many n e s t s .  e s p e c i a l l y  a f t e r  

d e p r e d a t i o n  on  t h e  i n i t i a l  one. It i s  t h e n  i m p o s s i b l e  t o  i n f e r  t h e  f a t e  of 

empty p l a t f o r m s  w i t h o u t  some e v i d e n c e  of h a t c h i n g .  Fo r  t h i s  r e p o r t .  w e  

assumed t h a t :  

1 - when no  a c t i v e  n e s t  c o u n t s  were a v a i l a b l e .  p l a t f o r m  c o u n t s  were 

equiva len t  t o  active n e s t  counts ;  

2 - t h e  maximum number of a c t i v e  n e s t s  was equal  t o  t h e  minimum number of 

breeding p a i r s  on t h e  lake; 

3 - no e v i d e n c e  i s  c u r r e n t l y  a v a i l a b l e  f o r  B r i t i s h  Columbia t h a t  Eared 

Grebes can raise a second brood. ' 

Even though empty p la t forms  were t r e a t e d  as active n e s t s  i n  t h e  analyses.  

t h e y  a r e  p r e s e n t e d  s e p a r a t e l y  i n  t h e  t a b l e s  b e c a u s e  of t h e  p o s s i b l e  b i a s e s  

a s soc ia t ed  w i t h  p la t form counts. Lakes where p la t form counts  were used can 

then  c l e a r l y  be i d e n t i f i e d .  and i f  a r e l a t i o n  is  ever found between platform 

and n e s t  counts. i t  w i l l  be poss ib l e  t o  r e i n t e r p r e t  t h i s  da ta .  

iii - From young counts  

The number of p a i r s  o n  a l a k e  c a n  be  d e t e r m i n e d  f rom young c o u n t s  i f  

a)  p r e c i s e  counts  are ava i lab le .  b) a n  a c c u r a t e  a g i n g  method i s  a v a i l a b l e .  

and c) i f  we know young s u r v i v a l  rates f o r  each age-class. For Eared Grebes, 

p r e c i s e  young c o u n t s  a r e  d i f f i c u l t  t o  make. f o r  two r e a s o n s .  F i r s t .  r i g h t  

a f t e r  hatching. young ch icks  spend most of t h e i r  t i m e  under t h e  wings of t h e i r  

parents.  making t h e i r  d e t e c t i o n  d i f f i c u l t .  Second, aging is  imprec i se  due t o  

a s y n c h r o n o u s  h a t c h i n g  of young a n d  p r e f e r e n t i a l  f e e d i n g  of c e r t a i n  young. 
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Young of t h e  same a g e  c o u l d  have  d i f f e r e n t  g rowth  r a t e s  and t h u s  be  of 

d i f f e r e n t  s i z  e s . 
Age s p e c i f i c  s u r v i v a l  r a t e s  were o b t a i n e d  f rom a d e t a i l e d  s t u d y  on  174  

n e s t s  s u r v e y e d  i n  1985 and 1986 a t  R i s k e  Creek, B.C. ( B r e a u l t ,  unpubl.). 

Counting and aging problems were minimized by d iv id ing  t h e  t i m e  from hatching 

t o  f l e d i n g  i n t o  3 periods.  each per iod  having d i s t i n c t  v i s i b i l i t y  and growth 

rates. Young were 

poorly v i s i b l e  up t o  t h e  age of 2 weeks. a f t e r  which t i m e  they  l e f t  t h e  cover 

of t h e i r  paren ts '  wings. The second per iod went from 2 weeks o ld  t o  1 month 

The f i r s t  p e r i o d  went  f rom h a t c h i n g  t o  2 weeks of age.  

o ld .  

f e d  them. 

and were e a s i l y  d e t e c t a b l e  when no t  feeding (Breault. unpubl.). 

Young were n o t  c a r r i e d  by t h e i r  p a r e n t s .  even though  t h e  l a t t e r  s t i l l  

P a s t  t h e  a g e  of 1 month. young were r a r e l y  accompanied  by a d u l t s  

Surv iva l  ra te  from hatching t o  2 w e e k s  o ld  w a s  der ived by comparing t h e  

number of  eggs  h a t c h e d  t o  t h e  number of  young t h a t  s u r v i v e d  t o  a t  l e a s t  2 

weeks of age.  Because  of l a c k  of f u r t h e r  i n f o r m a t i o n ,  c l u t c h  s i z e  (3.48 

e g g s / n e s t ;  McAl l i s te r  1958) w a s  assumed t o  r e p r e s e n t  t h e  number of young 

ha tched .  S u r v i v a l  r a t e  f o r  t h a t  p e r i o d  was 1.13 y o u n g / p a i r ,  o r  32.4% of t h e  

h a t c h e d  y o u n g  (n=417  n e s t s ;  B r e a u l t ;  u n p u b l . ) .  T h i s  i s  l i k e l y  a n  

underes t imate  because: 

1 - young counts  are underest imates;  

2 - t h e  number of young hatched i s  assumed t o  be equal t o  c l u t c h  s i z e  but  

h a t c h a b i l i t y  is u s u a l l y  less than  100%; 

3 - su rv iva l  t o  2 w e e k s  o r  more takes i n t o  account m o r t a l i t y  occurr ing 

a f t e r  2 weeks of a g e  (due t o  how t h e  d a t a  was c o l l e c t e d .  t h i s  b i a s  

could not  be avoided) 

4 - a l l  u n f l e d g e d  young l e s s  t h a n  1 month o l d  s u r v e y e d  l a t e  i n  August 

were assumed no t  t o  su rv ive  t o  f ledging.  
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Survival  a f t e r  2 w e e k s  was der ived i n  a s imilar  f a s h i o n  Fledging rates 

could not  be d i r e c t l y  obtained because young d i s p e r s e  t o  v a r i o u s  l a k e s  a f t e r  

f l e d g i n g .  and  b e c a u s e  f l e d g i n g  c a n  be  h i g h l y  a synchronous  w i t h i n  and  among 

colonies  (Breault .  unpubl.). The s u r v i v a l  ra te  up t o  a t  least  4 weeks of age 

w a s  0.95 y o u n g / p a i r  ( B r e a u l t .  unpubl.). Low number of s u r v e y s  p a s t  t h a t  age  

and  movements be tween  l a k e s  d i d  n o t  a l l o w  f o r  a c t u a l  e s t ima tes  of f l e d g i n g  

rate. 

Overall. a t  least 32.4% of t h e  young surv ived  t h e  f i r s t  2 weeks. For t h e  

next  2-week period. s u r v i v a l  r o s e  t o  84%. Considering t h i s  increased  s u r v i v a l  

w i t h  a g e  and  t h e  s h o r t  i n t e r v a l  b e t w e e n  4 weeks o l d  and  f l e d g i n g  t ime. w e  

assumed t h a t  s u r v i v a l  r a t e  f o r  2 weeks t o  4 weeks is  t h e  same as s u r v i v a l  rate 

from 2 weeks t o  f l edg ing  (84%). 

From those  su rv iva l  rates. an overall estimate of t h e  number of breeding 

p a i r s  on e a c h  l a k e  w a s  d e r i v e d  by compar ing  t h e  o v e r a l l  number of young 

h a t c h e d  w i t h  a v e r a g e  c l u t c h  s i z e .  The number of young h a t c h e d  w a s  d e r i v e d  

f rom a g e - s p e c i f i c  s u r v i v a l  rates.  For  e a c h  a g e - c l a s s ,  w e  u s e d  t h e  maximum 

number of young seen  times t h e  r a t i o  of young t h a t  d id  not  surv ive  t o  t h a t  age 

( t h e  inverse of age-specif ic  s u r v i v a l ) .  S i m i l a r  c a l c u l a t i o n s  were done  f o r  

o l d e r  age-classes.  and w e  took i n t o  account t h a t  su rv iva l  i s  cumulative. By 

a d d i n g  up d a t a  f o r  e a c h  a g e - c l a s s ,  w e  o b t a i n e d  t h e  o v e r a l l  number  of young 

hatched on t h e  lake. Ca lcu la t ions  were as fo l lows:  

B. P. = [ (P1/S1)+(Y2/S1S2) I / C *  S o  

where 

B.P. = number of breeding p a i r s  

y1 = number of young less than  2 weeks o ld  

y2 = number of young more than  2 w e e k s  o l d  

s1 = % young s u r v i v a l  from 0 t o  2 w e e k s  o ld  (=0.32) 

s 2  = % young s u r v i v a l  f r a n  2 w e e k s  o l d  t o  f l edg ing  (=0.84) 
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C.S. = c l u t c h  s i z e  (3.48 eggs /nes t )  

For example, if Y1=10 young less than  2 weeks o ld  and Y2=20 young more than  2 

weeks old, t h e  number of breeding p a i r s  would be obtained w i t h  t h e  fo l lowing  

ca l cu la t ions :  

B.P. = [ ( 1 0 / 0 . 3 2 ~ + ( 2 0 / 0 . 3 2 ~ 0 . 8 4 ) 1 / 3 . 4 8  

B. P. = [ (31.25)+(74.4) 1 /3.48 

B.P. = 30.36 p a i r s ,  rounded down t o  30 p a i r s  

There  would t h e n  be 3 0  p a i r s  n e s t i n g  on  t h a t  l ake .  Young c o u n t s  and  young 

su rv iva l  being both underest imates ,  w e  assumed t h a t  t h e i r  b i a s e s  cance l led  one 

another  ou t .  

i v  - Overal l  Breeding Abundance Estimate 

For some breeding lakes ,  3 i n d i c e s  of breeding abundance could be der ived 

from t h e  a d u l t ,  n e s t  and  young c o u n t s  ( T a b l e s  3. 4, 6,  7, 9. 10. 12  and  13). 

The f i r s t  two were based on d e f i n i t e  breeding records  (presence of unfledged 

young o r  n e s t s  w i t h  eggs) .  If c o m p l e t e  n e s t  s u r v e y s  w e r e  a v a i l a b l e ,  n e s t  

c o u n t s  were used  t o  es t imate  o v e r a l l  number of b r e e d i n g  pa i r s .  When no o r  

incomplete  da t a  on n e s t  counts  were ava i l ab le ,  w e  used young counts  t o  g e t  t h e  

o v e r a l l  es t imate .  The l a s t  i n d e x  was b a s e d  o n  a d u l t  abundance  and  w a s  n o t  

n e c e s s a r i l y  i n d i c a t i v e  of b r e e d i n g  abundance. It w a s  o b t a i n e d  f rom t h e  

e s t i m a t e  based on t h e  maximum a d u l t  count. . 

E s t i m a t e s  of t h e  overall number of breeding p a i r s  p e r  r eg ion  (Tables 5, 

8, 11, 14) were der ived  by adding up minimum and maximum estimates f o r  each 

l ake .  Fo r  each  l a k e ,  o n l y  t h e  b r e e d i n g  r e c o r d s  f o r  t h e  2 most  r e c e n t  y e a r s  

were considered. Lowest and h ighes t  estimates were determined from Tables 1. 

3. 4, 6. 7,  9. 10,  1 2  and  13). Both  es t imates  were used  t o  i l l u s t r a t e  

f l u c t u a t i o n s  i n  abundance,  e i t h e r  r e p r e s e n t i n g  f l u c t u a t i o n s  i n  b r e e d i n g  

p o p u l a t i o n s  o r  d i f f e r e n c e s  i n  s u r v e y i n g  e f f o r t .  Fo r  cases w h e r e  o n l y  a few 
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surveys were conducted l a t e  i n  t h e  year ,  an  a r b i t r a r y  c o r r e c t i o n  f a c t o r  w a s  

used. 

Adult-based i n d i c e s  are of l i m i t e d  use  because of t h e  p o t e n t i a l  presence 

of e i t h e r  migrants ,  non-breeders or v i s i t o r s  from o t h e r  breeding lakes .  They 

are however, presented t o  complement l i m i t e d  n e s t  and young count d a t a  sets. 

Adul t -based  i n d i c e s  s h o u l d  be  v i e w e d  as  a rough a s s e s s m e n t  of t h e  b r e e d i n g  

populat ion when no o t h e r  good d a t a  set i s  ava i lab le .  

RESULTS 

1. Regional d i s t r i b u t i o n  

- a) Northern OkanagadKamloops 

P r i o r  t o  1985, 17 b r e e d i n g  l a k e s  had b e e n  i d e n t i f i e d  i n  t h e  area 

(Table 2). During t h e  1985-1986 surveys,  2 of those  lakes were v i s i t e d  again,  

and  4 new b r e e d i n g  lakes  were found ( T a b l e s  3 and 4). O v e r a l l ,  o n l y  Stump 

Lake w a s  used by a s i g n i f i c a n t  number of p a i r s  (estimate of 74-100 pairs) .  

I f  w e  assume t h a t  b r e e d i n g  r e c o r d s  f rom t h e  p a s t  r e p r e s e n t  c u r r e n t  

breeding numbers, t h e  known breeding popula t ion  ranges i n  s i z e  from 109 t o  280 

p a i r s  (roughly 6% of t h e  p rov inc ia l  populat ion)  (Table 5). This  i s  probably 

r e l a t e d  t o  t h e  low q u a n t i t y  of s u i t a b l e  breeding h a b i t a t .  

b) Southern I n t e r i o r  

H i s t o r i c a l l y ,  5 b r e e d i n g  l a k e s  were known i n  t h e  area (Table  61, 3 of 

w h i c h  were v i s i t e d  a g a i n  i n  1985 and  1986. L i t t l e  changes  were o b s e r v e d  i n  

b r e e d i n g  numbers.  Only Meadow Lake w a s  known t o  b e  used  by more t h a n  50  

b r e e d i n g  p a i r s  (Tab le  6). and  t h e  p o p u l a t i o n  r e m a i n e d  t h e  same o r  p o s s i b l y  

i n c r e a s e d  ( T a b l e s  7 and  8). Fo r  t h a t  lake,  a d u l t  a n d  n e s t  c o u n t s  i n d i c a t e d  

t h e  p r e s e n c e  of b o t h  b r e e d e r s  a n d  non-b reede r s  d u r i n g  t h e  b r e e d i n g  season .  

Nesting h a b i t a t  is r e s t r i c t e d  t o  t h e  no r theas t  shore,  bu t  a d u l t  counts  account 
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lsble 2. Historic records of Eared Grebe colonies in the Northern C h q p & a d o o p  area. 

survey 
r.LIatifn Status in the 

(m coordinates Overa l l  19&-19f% 
survey Lake/Aree or topo map no.) Year Pairs Adults Nests Platform Young estimate Source 

Alki 82 eJ14 1930 30 SCnE Chnrriw et al. K 
-1b 1 0 . 7 M O + +  1983 10 6 BCNRS K 

ovssvoos 
Fbmd 
Separation North 
spectacle (spotted) 
%an 

82 K/9 
10.6990-55600 

82El or F2 
unktxxm 
82w 

92 I9 
82 W14 

82 W14 

82E3 
11.3345-55885 
10.6918-56070 
11.3128-54390 
11.3400-55770 

1938 
1977 
1939 
1982 
1939 
1977 
1979 
1984 
1973 
1933 
1938 
1927 
1932 
1933 
1935 
1936 
1937 
1938. 
1950 
1928 
1945 
1985 
1936 
1932 
1933 
1934 
1940 

44 

2 
20 

2 
3 
2 

12 

89 
1 

1 

2 

30 
2 
2 
8 

1 
8-9 

2 
1 

sane 
2 

6 
8 

1 
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2 
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Mrnro 1941 
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knro 1941 
Mrnro 1941 
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BCNRS 
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Mrnro 1941 
knro 1941 
Mrnro 1941 
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=le 2. Histodc recards of Eared Grebe col& in the Northern Chrqp&doops area. (cont'd) 

Srwn (ccmt'd) 1948 1 
1949 21 
1950 5 

White 82 Wl5 1972 1+ 
82 Wl5 1984 1+ 

U 
U 

1. List of abbKWialim6 is given in pspendix 1. 



Table 3. S ize  of Eared Grebe co lon ie s  i n  1985 f o r  t h e  Northern Okanagan/Kamloops a rea  (1 survey 
done on 10  J u l y  1985). 

Lake  
No. of Estimated No. No. of Max. no. of f l i g h t l e s s  young No. of 

a d u l t s  <2 w e e k s  o ld  >2 weeks o ld  n e s t s  platforms of breed 'ng p a i  s 
P Y ' A  4 

Separa t ion  24 
South 

Separa t ion  4 
North 

0 12 - - - 0 0 

18 - - - 13 6 

Tota l  18 30 

1 P = E s t i m a t e  based  on n e s t  a n d  p l a t f o r m  c o u n t s  (on ly  p r e s e n t e d  when c o m p l e t e  c o u n t s  were 
ava i l ab le ) .  

2 Y = E s t i m a t e  based on young counts  (only presented when P was not  ca l cu la t ed ) .  

3 A = E s t i m a t e  based on a d u l t  counts  (only presented i f  g r e a t e r  t han  P o r  Y). 



Table 4. S ize  of Eared Grebe co lonies  i n  1986 f o r  t he  Northern Okanagan/Kamloops area (1 survey 
conducted on 16 and 17 J u l y  1986). 

Estimated No. 
L a k e  a d u l t s  < 2  w e e k s  o ld  >2 w e e k s  o ld  n e s t s  p l a t  to rms of breedi  g p a i r  

P l  Y ' A  

No. of M a x .  no. of f l i g h t l e s s  young No. of No. of 

4 

Separa t ion  
South 47 

Separa t ion  
North 9 

48 - - - 4 42 

0 - - - 0 0 4 

stump 67 0 0 6 1+ 13+ 7 4+ 

4 24 - - - Rawlings 49 1 3 

0 N Kamloops A 7 
(Mitchel l )  

9 - - - 3 6 

0 1 - - - Tunkwa 3 2 - 0  0 

Tota l  135 160 

1 P = E s t i m a t e  based  on  n e s t  and  p l a t f o r m  c o u n t s  ( o n l y  p r e s e n t e d  when c o m p l e t e  c o u n t s  were 
a v a i l a b l e ) .  

2 Y = Estimate based on young counts  (only presented when P w a s  not ca l cu la t ed ) .  

3 A = E s t i m a t e  based on a d u l t  counts  (only presented i f  g r e a t e r  than  P o r  Y). 



Table 5. E s t i m a t e d  n u m b e r  of  E a r e d  G r e b e  p a i r s  i n  t h e  , N o r t h e r n  
Okanagan/Kamlo op s area. 

L a k e  Location 
(mercator coord ina tes )  

E s t  h a t  e* 

Separa t ion  South 

Separa t ion  North 

stump 

Raw1 ing  

Kamloops A (Mitchel l )  

Munson 

McKay s 

Lew (Campbell) 

Hamilton Corra l s  

Douglas 

Round 

Golden 

Deer 

Duck 

os oy 0 0 s 

Spectacled 

White 

Tunkwa 

10.6918-56063 

10.6917-56072 

10.6845-55786 

11.3663-55705 

10.6934-56113 

unknown 

unknown 

10.7060-56040 

unkncxlrn 

10.6990-55600 

11.3 345-55 885 

unknown 

unknown 

unknown 

unknown 

11.3128-54390 

unknown 

10.65 28-56067 

0-48 

0-18 

74- (100) 

4-24 

9- (10) 

2-9 

8-9 

6-22 

1 

2 

2- (10) 

1-2 

1 

0-20 

1 

1 

1 

0-1 

Tota l  109-280 

* Presents  t h e  m i n i m u m  and maximum estimates obtained from t h e  2 most r ecen t  
y e a r s  of s u r v e y s  ( s e e  T a b l e s  2.3.4). Some maximum v a l u e s  are  p e r s o n a l  
i n fe rences  and are presented  i n  parentheses.  
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W e  6, Historic recards of Eared Grebe d o r r i e s  111 the Sa~thern Interior area. 

survey 
T4Catia.l s ta tus in the  

maooadur! tes overall 1951986 
rmrvey w A r € ! a  ortopomapm.) Year paizs Adults Nems Platforms Young estimate soufie 

Alkali 10.5500-57365 1948 sane mms 
1970 2 BCNRS 

GreaL$ce Rd. 92 P/6 1961 15 BCNRS 
1978 7 6 B(M(s 

badcw 10.5860-56910 1978 158 109 mms 
43 Me 92 P/4 1978 5 6- B(MIs 
70 Mile (3 mi.&) 92 P/6 1980 5 4 mms 

K 

E 

A 
E 
E 

h, 
h) 

1. List of abbreviatimls is given in A p p e d h  1. 



Table 7. S i z e  of Ea red  Grebe  c o l o n i e s  i n  1985 f o r  t h e  S o u t h e r n  I n t e r i o r  a r ea  (n=numbers of 
surveys done between 29 Apr i l  and 11 J u l y  1985). 

Lake 
No. of M a x .  no. of f l i g h t l e s s  young No. of No. of Estimated No. 
a d u l t s  < 2  weeks o ld  >2 weeks o l d  n e s t s  platforms of breed'ng p a ' r s  2 (n) n= 1 n= 1 n= 1 Pl Y 

Meadow Lake  329(3) 0 0 40+ 25 + 65 + 164 

4+ Green Lake  A 5 (2) 0 0 4+ - 
Green Lake B 29 (3) 2 12 4+ 15+ 19+ 

0 2 - - - Green Lake C 5 (1) 0 0 

Soda Lakes  I&J - - 

4403 Lakes 67 (2) 0 

h, 
w 

- - 

0 46+ 

Tota l  134 136 

1 P = E s t i m a t e  based  on n e s t  and  p l a t f o r m  c o u n t s  ( o n l y  p r e s e n t e d  when c o m p l e t e  c o u n t s  were 
a v a i l a b l e ) .  

2 Y = Estimate based on young counts  (only presented when P w a s  not  ca l cu la t ed ) .  

3 A = E s t i m a t e  based on a d u l t  counts  (only presented i f  g r e a t e r  t han  P o r  Y). 



Table 8. S i z e  of Ea red  Grebe  c o l o n i e s  i n  1986 f o r  t h e  S o u t h e r n  I n t e r i o r  a rea  (n=nurnbers of 
surveys done between 3 May and 24 J u l y  1986). 

Lake 
No. of Max.no. of f l i g h t l e s s  young No. of No. of Estimated No. 
a d u l t s  <2  weeks old >2  weeks o ld  n e s t s  platforms of breed 'ng p a i  s 4 (n) n= 1 n= 1 n= 1 Pl Y ' A  

Meadow Lake  133 (2) 4 0 37+ 37+ 66+ 

Green Lake  A 4(2) 0 

Green Lake B 5 (2) 0 

Green Lake  C 0 (1) 0 

L i t t l e  White Lake 451(1) 47 0 

4403 Lakes  42 (2) 16 

0 1+ 2+ 3+ 

9 1+ 5+ 9 

0 

88 

0 0 - - - 

- 590 - - 

4 6+ 3 O+ 3 6+ 

To ta l  67 5 7 04 

1 P = E s t i m a t e  based  on  n e s t  and p l a t f o r m  c o u n t s  ( o n l y  p r e s e n t e d  when c o m p l e t e  c o u n t s  w e r e  
a v a i l a b l e ) .  

2 Y = Estimate based on young counts  (only presented when P w a s  no t  ca l cu la t ed ) .  

3 A = Estimate based on a d u l t  counts  (only presented i f  g r e a t e r  than  P o r  Y). 



Table 9. E s t i m a t e d  number of Eared  Grebe p a i r s  i n  t h e  S o u t h e r n  I n t e r i o r  
area. 

L a k e  Locat ion 
(mercator coord ina tes )  

E s t  i m a  t e* 

Meadow L a k e  10.5 860-56 91 0 37-164 

Green L a k e  A 1 0.6 147-56 85 8 3-4 

Green Lake B 10.6150-56853 9-19 

Green Lake C 10.6151-56856 0-2 

L i t t l e  White Lake 10.5 915-56815 590- (700) 

4403 l a k e s  10.5890-56906 36-46 

43 miles unknown 1-5 

T o t a l  676-940 

* Presents  t h e  minimum and maximum estimates obtained from t h e  2 most r ecen t  
Some maximum v a l u e s  a r e  p e r s o n a l  y e a r s  of s u r v e y s  ( s e e  T a b l e s  6.7.8). 

i n fe rences  and are presented i n  parentheses.  
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f o r  more t h a n  t h e  number of p a i r s  e x p e c t e d  f rom n e s t  coun t s .  Ad'ul ts  were 

found i n  l a r g e  groups away from t h e  shore, which is  con t r a ry  t o  usua l  breeding 

behaviour . 
Four new b r e e d i n g  l a k e s  were l o c a t e d  i n  1985 and  1986 ( T a b l e s  7 and 8). 

L i t t l e  Whi t e  Lake w a s  t h e  o n e  u s e d  by t h e  most  p a i r s  w i t h  a n  e s t i m a t e d  590 

p a i r s  i n  1986. A h i g h e r  p o p u l a t i o n  is however  s u s p e c t e d ,  f o r  t h e  f o l l o w i n g  

r e a s o n s .  F i r s t ,  t h e  e s t i m a t e  w a s  d e r i v e d  f rom a n  18 J u l y  1986 young count .  

Young counts,  e s p e c i a l l y  on l a r g e  lakes, tend  t o  underes t imate  t h e  t r u e  number 

of young b e c a u s e  of p rob lems  w i t h  v i s i b i l i t y ,  f e e d i n g  b e h a v i o u r ,  h i g h  young 

d e n s i t i e s ,  e tc .  Also ,  c o n s i d e r i n g  t h a t  1) no n e s t  s e a r c h  w a s  conduc ted  and  

2) t h e  degree of synchroniza t ion  among n e s t s  could no t  be  assessed,  some b i r d s  

c o u l d  have  b e e n  i n c u b , a t i n g  and  n o t  counted .  F u r t h e r m o r e ,  s u r v e y i n g  t o o k  4 

hours, o r  twice as long as ano the r  l a k e  of similar s i ze  w i t h  young of t h e  same 

age  known t o  be  used  by more t h a n  400 p a i r s .  F i n a l l y ,  a s u r v e y  conduc ted  by 

Ducks Unlimited (Canada) on 15 June 1986 repor ted  1,600 a d u l t  Eared Grebes on 

t h e  l a k e .  

Overall ,  t h e  area i n c l u d e s  r o u g h l y  20-38% of  t h e  known p r o v i n c i a l  

p o p u l a t i o n  (Tab le  9). c o n c e n t r a t e d  m o s t l y  o n  L i t t l e  W h i t e  Lake a n d  Meadow 

Lake. Product ive wet lands w i t h  good n e s t i n g  cover are abundant i n  t h e  area, 

b u t  o n l y  a small number of  them c o u l d  b e  s u r v e y e d  w i t h  t h e  a v a i l a b l e  

resources.  Fu r the r  surveys are recommended f o r  t h e  area. 

c )  Peace River Region 

A t  one t i m e ,  t h i s  reg ion  included t h e  2 l a r g e s t  breeding l a k e s  i n  B r i t i s h  

Columbia: Cecil Lake, w i t h  more than  1,000 p a i r s  (1978 and 1981 estimates) and 

Boundary Lake, w i t h  an e s t ima ted  600-800 p a i r s  (1978) (Table 10). Overall, 12  

lakes  i n  t h e  area a re  known t o  h a v e  s u p p o r t e d  Ea red  Grebes.  Excep t  f o r  

Boudreau "B", a l l  were v i s i t e d  a g a i n  i n  1985 and  1986. Most were s t i l l  
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Table 10. Historic records of Eared Grebe colonies in the Peace River area. 

N 
4 

BaudreauA 10. m0-62250 1981 140 
1981 20t 

BoudreauB 10.5970-62255 1981 20t 
-ry 10.6850-62483 1978 91 

1980 
1981 
1982 

1984 2oot 
1985 
1986 590 

10.6490-62450 1%2 132 
1973 240 
1978 2862 284 
1980 178 
1981 Eo-m 
1932 6-7 4 
1983 46 113 
1984 
1985 430 

10.626M2kOo 1975 1 
10.68406l340 1985.60-100 
10.6820452520 1984 2 
10.63%-62& 1976 16 

1977 1 
1978 2 
1985 1 
1962 61 

1987 206 73 

1983 - + E O  119 

Mc9ueens 10.6782-61860 marly 

Scott 10.631061%5 1982 4 

A sane BCNRS A 
DUC 
MJC K 

A 600-8OoP BCNRS A 
loop B(TJRs 
75+P Baas 

4ootP BCNRS 

2001- BQJRs 
MJC 

500-1000P MJC 
MJC 

A 25m BCNRS 
24ot BCNRS 

2900 lo0OP B a R S  
4ooP Bums 

looC B(TJRs 
sane loooeP BCNRS 
52+ B(TJRs 

sane loooP BCNRS 
CUC 

A 12 m 
A MJC 

DUC 
35P BmRS 

BCNRS 
Baws 
DUC 
BCNRS 
DUC 

5 BCNRS 
JXJC 

A 

I 
A 
I 
I 

A 

K 



W e  10. Historic llecards of Eared Grebe c o l d e s  in the Peece River area. (corrt'd) 

=age Lagoan Ft .St .Jb 1982 43 43+ rn A 
ldcnam 

1983 2 1lN BuWs 
19B 4 7 2OP BCNRS 

gQBne'6 %Xl& 10.639061869 1985 1 INC A 

1 List of a b ~ t i o n s  is given in Appendix 1. 



Table 11. S i z e  of Ea red  Grebe c o l o n i e s  i n  1985 f o r  t h e  Peace River  area (based  on 1 s u r v e y  
conducted between 13 and 15 August 1985). 

L a k e  
No. of Estimated No. No. of Max.no of f l i g h t l e s s  young No. of 

a d u l t s  < 2  w e e k s  o ld  >2 w e e k s  o ld  n e s t s  platforms of breed'ng p a i  s 
n= 1 Pl Y ' A  4 

For t  S t .  John 
Potholes  4 0 31 3+ 0 33 - 

83 - - - Boundary 4 0 78 

- 185 - - Boudreau A 29 4 170 

0 - - - Cutbank 0 0 0 

11 

62 

- - - German 1 0 11 
tu 
LD Ceci l  61 1 58 1+ 13+ - 

33 - - - "Bob Emery" 5 1 30 

24 - - - Whispering Pine 3 0 23 

McQueen' s 
Slough 23 - - - 8 0 22 

0 - - - Sloane 's  Slough 0 0 0 

To ta l  45 4 - 

1 P = E s t i m a t e  based  on n e s t  a n d  p l a t f o r m  c o u n t s  ( o n l y  p r e s e n t e d  when c o m p l e t e  c o u n t s  were 
a v a i l a b l e ) .  

2 Y = E s t i m a t e  based on young counts  (only presented when P w a s  not  ca l cu la t ed ) .  

3 A = Estimate based on a d u l t  counts  (only presented i f  g r e a t e r  t han  P o r  Y). 



Table 12. S i z e  of Ea red  Grebe c o l o n i e s  i n  1986 f o r  t h e  Peace R i v e r  area (based  on 1 s u r v e y  
conducted between 25 and 29 J u l y  1986). 

Lake 
No. of Max.no. of f l i g h t l e s s  young No. of No. of Estimated No. 
a d u l t s  <2 w e e k s  o ld  >2 w e e k s  o ld  n e s t s  platforms of breed 'ng p a i  s 

n= 1 P l  Y ' A  5 

For t  S t .  John 
Po t h o l e s  

Boundary 

Boudreau A 

Cutbank 

German 

Cecil w 
0 

"Bob Emery" 

Whispering Pine 

McQueen' 6 

Slough 

Sloane 's  Slough 

3 

33 

339 

55 

14 

534 

- 

0 

59 

0 

0 

2 

11 

21 

0 

23 0 

- 

0 

3 

0 

0 

193 

103 

2 

0 

167 

- 

0 

57 

7 

0 

208 

120 

20 

0 

3 85 

L 

0 

63 

7 

1 

29S4 

169 

27 

7 

- 

Tot a1 803 95 4 

1 P = E s t i m a t e  b a s e d  on n e s t  a n d  p l a t f o r m  c o u n t s  (on ly  p r e s e n t e d  when c o m p l e t e  c o u n t s  were 
a v a i l a b l e ) .  

2 

3 

4 Ducks Unlimited survey. 

Y = Estimate  based on young counts  (only presented when P w a s  not  ca l cu la t ed ) .  

A = E s t i m a t e  based on a d u l t  counts  (only presented i f  g r e a t e r  than  P o r  Y). 



Table 13. Estimated number of Eared Grebe p a i r s  i n  t h e  Peace River  area. 

L a k e  Location E s t i m a t e *  
(mercator coord ina tes )  

Fort St.  John Potholes 10.6377-62383 0-3 3 

Boundary 10.6850-62480 83-295 

Boudreau A 10.6030-62250 120-(700) 

Cutbank 10.6840-61340 0- (50) 

G e  m a n  10.6820-62520 0-1 1 

Cecil 10.6490-62450 62- (500) 

"Bob Emery" 10.630 2-6 2655 33 

Whispering Pine 10.6240-627 25 0-24 

McQueen's slough 10.67 75-61 872 23-63 

Sloane ' s  slough 10.6388-61868 0-7 

Boudreau B 10.5970-62255 20- (5 0) 

Char l ie  10.6260-62400 1-5 

Huhn's s lough 10.63 93-62 465 0-2 

sco t  t 10.63 10-6 1965 0-2 

Tota l  3 42- 17 75 

* Presents  t h e  minimum and maximum estimates obtained from t h e  2 most recent  
Some maximum v a l u e s  a r e  p e r s o n a l  yea r s  of surveys (see Tables 10.11.12). 

i n fe rences  and are presented i n  parentheses.  
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a c t i v e l y  Used. even though Eared Grebes were less abundant o v e r a l l  (Tables 11 

and 12) .  The d a t a  c o l l e c t e d  i n  1985 and 1986 c a n n o t  a c c o u n t  f o r  t h e  h i s t o r i c  

high popula t ions  once observed on Ceci l  Lake and Boundary Lake. This could be 

due i n  p a r t  t o  l a t e  surveying both i n  1985 and 1986 ( r e spec t ive ly  surveyed on 

15 August and 26-27 July).  or may r e f l e c t  a c t u a l  changes. Ear l ier  counts  would 

be needed t o  confirm t h e  p o s s i b l e  decline.  

The most i n t e r e s t i n g  l a k e  of t h i s  r eg ion  i s  Boudreau Lake A. The lake is  

l a r g e  (336 h a ) ,  n o t  e a s i l y  a c c e s s i b l e .  and  u s e d  by a f a i r  number of Eared  

Grebes (339 a d u l t s  on 28 J u l y  1985). It is covered w i t h  s c a t t e r e d  patches of 

S c i r p u s  sp. Coun t ing  i s  d i f f i c u l t  d u e  t o  t h e  s i z e  of t h e  l a k e  and  t h e  

presence of emergent vegetat ion.  Searches for n e s t s  would be time-consuming 

(minimum 2-3 days). Numbers presented h e r e  are l i k e l y  underest imates .  

The Peace R i v e r  Region  a c c o u n t s  for '20-40% of a l l  known b r e e d i n g  Ea red  

Grebes  i n  B.C., c o n c e n t r a t e d  on 3 m a j o r  b r e e d i n g  l a k e s :  Cecil .  Boundary and  

Boudreau Lakes  (Table  13) .  Wi th  t h e  e x c e p t i o n  of t h e  small  se t  of l a k e s  

s u r r o u n d i n g  Boudreau Lake. t h e r e  i s  v e r y  l i t t l e  p o t e n t i a l  f o r  u n d i s c o v e r e d  

b r e e d i n g  l a k e s  i n  t h e  area. Wet land  numbers  a r e  low and  most  of them a r e  

c u r r e n t l y  surveyed by Ducks Unlimited (Canada). 

- d) Cent ra l  I n t e r i o r  

More t h a n  h a l f  t h e  b r e e d i n g  l a k e s  known i n  B.C. a re  l o c a t e d  i n  t h i s  

reg ion  (Table 14). The l a r g e s t  popula t ions  were found on Westwick Lake  (419 

n e s t s  and  SO p l a t f o r m s  i n  1978).  Rock Lake (160 n e s t s  i n  1978) .  and  Sorenson  

Lake (50+ p a i r s  i n  1949). 

Su rveys  conduc ted  i n  1985 and  1986 c o v e r e d  20 of t h e  28  l a k e s  of known 

l o c a t i o n s  i d e n t i f i e d  from h i s t o r i c  records.  Some changes i n  colony s i z e  were 

obse rved  f o r  some l a k e s  ( T a b l e s  15 and  16). For example.  Ea red  Grebes  were 

s t i l l  breeding on Westwick and Rock lakes, but  t h e  numbers were down compared 

3 2  



W l e  14. Historic records of E a r e d  Grebe colonies in the Central Interior ares. 

survqr 
ht ia l  s ta tus in the  

m- ' tes overdl1 1985-1986 
GuTvqr Lake/Area or top0 map no.) Year Pairs  Adults Nests Flatfolms Young estimate Soume 

Becher's Prairie 920/ 16 
B O i t a n i O  10.560W57550 
BOrldsLakeaEfl llnkrnm 
Q.=j-tw 10.5720-57709 

Dry W 
W - 

separation 
soda 

%&A 
SodaG 

soda1 
sodaJ 

10.4995-57450 
93M 

rdacwn 
10.54Nl-57580 

10.5344-57577 
10.6140-57374 

10.614-57357 
10.614857380 

10.6130-58369 
l,uknwn 

1970 5 
1942 2 
1973 5 
1938 6 
1939 5 
1940 1 
1942 6 
1943 
1980 
1953 
1%0 
1978 158 
1978 
19ao 
1941 
1942 6 
1958 
1959 
1978 1 
1983 1 3 
1984 1 
1983 1 
1983 2 
1984 3 
1983 
1984 

34 

1 
36+ 
3t 
2+ 

160 5 
117 29 
10 10 

5 
1 
22 

5 

2 
2 

Bums 
l4lnm 1942 

1 Bums 
6 M.ln?m 1941 
5 Molro 1941 
1 l4lnm 1941 

Molro 1941 
2 BCNRS 

5DtN B(TJRs 
Bcms 
Baas 

109 BCNRS 
Barns 
B(rJRs 

mp BcM(s 
M.ln?m 1942 
Bums 
Bcms 
Bcms 
Gaufhier, urqxlbl. 
Gsuthier, unplbl. 
(hthier. urqxlbl. 
Gsuthier, unpubl. 
Geuthier, unpbl. 
Geuthier, unplbl. 
hthier. unpubl. 

U 
I 
U 
I 

A 
U 

U 
A 

U 

A 
I 

I 
I 

A 
E 



Wle 14. Histoxic rem& of Eared Grebe cciL0rti.e~ in the h t r a l  Interior area. (cont'd) 

survey 
Lcation Statusmthe 

(rn cm0dl.m * tes k a l l  19&19qI 
W A K E S  ortopornapno.) Y e a r  Pairs Adults Nests Platfolms Y a m g  estimate Saure rmzvey 

Mrnro 1941 A somnscn 10.5567-576lS 1931 

Watson 
W 
IP 

1938 
1938 
1941 
1941 
1949 
1955 
1956 

10.4*57900 1974 
10.m59780 1945 

1946 
10.6l5O-5729O 1939 

1959 
10.5580-57600 1937 

1937 
1938 
1941 
1942 
1942 
1948 
1949 
1955 
1956 
1970 
1978 

100 Mile m/11 1972 
1m Mile muse 10.6180-57270 1936 

1937 
1938 
1941 
1942 

80 
25+ 

5cn 

4 

45 

120 
228 
16Ot 

1 

4(k 

2 

10 
2 

S a E  

20 

37 
22 
2 
7 

3 

1 

1 
17 
17 
2 
40 
113 
12l 
1 

419 
11 

several 
6 
6 

50 

0 

4OtP 

loop 

20 

TYXE 

Barns 
l4lnYm 1941 
t4mm 1941 
Mrnro 1941 
BQIWS 
W i s t e r  1956 
l-kALLiSter 1956 
BcMls K 
BCNRS K 
BCNRS 
BNxs I 
BCNRS 
t4mm 1941 A 
BCNRS 
t4mm 1941 
Mnzro 1941 
l4mlm1941 
BCNRS 
Barns 
BCNRS 
Muvx&Er 1956 
IkAUister 1956 
€"Rs 
Bums 
Barns 
M.pm, 1941 
Mmm 1941 
Mrnro 1941 
Mmm 1941 
blunm 1942 

E 
I 



Table 14. Historic records of Eared Grebe colonies in the Central Interior area. (cont'd) 

105 Mile t63use 10.6155-57304 

108 Mile Houae 10.6130-5735 

148 Mile House 93 A/4 

149 Mile House 93 A/4 

W 
cn 

l 5 O M i l e ~  93 A/4 

42 10. %32-!j7643 

1937 
1939 7 
1941 2 
1942 
1936 1 
1942 
1980 1 
1983 
1939 4 
1941 6 
1942 6 
1970 27 11 
1977 6 5 
1977 8 7 
1980 13 
1978 4 

4 Mlnt-0 1941 I 
Mmm 1941 
Mrnro 1941 

fyne Mmm1942 
3 Mrnro 1941 I 

flone Mnrro1942 
m E 

1 Mlnt-0 1941 E 
Mmro 1941 
Mrnro 1942 
Barns 
EmRs 
l3cms E 
BaRs 

10 Earns A 

6- BaRs 



6 
11 
12  
16 
24 
26 

40 283 
S of 40 
SS of 40 
42 
53 

W Wes twick 
Sorenson 
Coy0 t e 
McMur ray 
Elkhorn 
8432 North 
8432 South3 

Lower D r y  

Jamieson Meadow 
Golden Pond 

0 

Upper D r y  

D r y  3 

Table 15. S i z e  of Ea red  Grebe  c o l o n i e s  i n  1985 f o r  t h e  C e n t r a l  I n t e r i o r  a r e a  (n=number of 
surveys done between 30 Apr i l  and 18 August 1985). 

No. of Max.no. of f l i g h t l e s s  young No. of No. of Estimated No. 
a d u l t s  < 2  weeks old > 2  weeks old n e s t s  platforms if bree  ing  p irs g '  A 3  (n) (n) (n) (n) P Y 4 

L a k e  

13 9 (34) 45 (10) 3 81 (1 2) 81 
53 (36) 
lO(33) 
51 (38) 
30(39) 
12(36) 
5 (6) 

40 (39) 
31(39) 
26 (42) 
42(39) 
10 (37 

446 (10) 
38(10) 
14(8) 

806 (11) 
364(3) 
112(4) 
58(4) 

115(3) 
57 (3) 

l(1) 
- 

- 

4 
0 

13 
11 
0 
2 
0 
1 
0 
0 
0 
8 
6 
1 
0 

78 
0 
0 
0 
0 

0 
- 

- 

46 
0 
1 

21 
0 
2 
0 

14  
5 
0 
0 

221 
3 
0 

335 
18 
25 
0 

1 7  
13 

6 
- 

- 

33 
2 

11 
14 
0 
1 
0 

14 
8 

17 
3 
- 243 

8 
8 

15+(1) 358+ 
262+ 

14+(1) 86+ 

- 

0 
18 

- 
- 

35+ 
- - 

6 - 
- - 

5 
25 
15 
6 

15 
13 
21 

5 

19 

403 

29 
57 

- 

- 

Tota l  1208 1368 

1 

2 
3 
4 No. of surveys a f t e r  young should have hatched. 

P = E s t i m a t e  b a s e d  on n e s t  and  p l a t f o r m  c o u n t s  (on ly  p r e s e n t e d  when c o m p l e t e  c o u n t s  were 

Y = Estimate based on young counts  (only presented when P w a s  not ca l cu la t ed ) .  
A = Estimate based on a d u l t  counts  (only presented i f  g r e a t e r  t han  P o r  Y). 

a v a i l a b l e ) .  



Table 16. S i ze  of Eared Grebe co lon ie s  i n  1986 f o r  Cent ra l  I n t e r i o r  area (n=number of surveys 
done between 4 May and 28 August 1986). 

No. of Max.no. of f l i g h t l e s s  young No. of No. of Estimated No. 
Lake a d u l t  s 

(n) 0-2 weeks o ld  2 weeks o ld  
platforms of breed'ng p a i  s 5 n e s t s  

(n) P l  Y $ A  

6 
11 
1 2  
16 
24 
26 

2083 
S of 40 
SS of 40 
42 
53 
Wes twick 
Sorenson 
Coyote 
McMurray 
Elkhorn 
8432 North 
8432 South3 

Lower Dry 

Jamieson Meadow 
Golden Pond 
Soda I & J 

Upper Dry 

Dry 3 

165 (32) 
28 (3 2) 
48(36) 
42 ( 3 4 )  
14(35) 
23 (35) 
6(31) 

32(31) 
15 (42) 
9 (35) 

37 (39) 
9 (36) 

381 (10) 
28(8) 
18(4) 

374(4) 
119 (1) 

15 (2) 
2(1) 

56 (2)  
16 (2) 
5 (1) 
6(3) 
2 (1 )  
7 (1) 

0 
3 
0 
8 
0 
0 
0 
0 
0 
0 

14 
1 

106 
0 
0 

23 9 
29 

3 
0 
0 
0 
0 

- 1  
1 
5 

~~ 

0 3 7 0 -  
40 

9 
0 
0 

14 
0 
0 
0 
0 

27 
9 

127 
0 
8 

126 
66 
36 
0 
0 
0 
5 

17 
2 
1 

0 
0 

0 

0 
8 

96 
41 
0 
0 
0 
5 

19 
3 
5 

82 

24 

7 
11 
3 
0 
7 
4 

18 

14 
9 

1 
28 

8 

To ta l  96 0 1082 

1 

2 
3 
4 No. of surveys a f t e r  young should have hatched. 

P = E s t i m a t e  b a s e d  on nes t  and  p l a t f o r m  c o u n t s  (on ly  p r e s e n t e d  when c o m p l e t e  c o u n t s  w e r e  

Y = Estimate based on young counts (only presented  when P w a s  no t  ca l cu la t ed ) .  
A = Estimate based on a d u l t  counts (only presented  i f  greater than  P o r  Y). 

a v a i l a b l e ) .  



Table 17. Estimated number of Eared Grebe p a i r s  i n  t h e  Cent ra l  I n t e r i o r  area. 

Lake Locat ion 
(mercator coord ina tes )  

E s t i m a t e *  

6 (Rock) 
11 
12 
16 (Separat ing)  
24 
26 
28 
S. of 40 
SS. of 40 
42 
53 
Westwick 
Sorenson 
Coyote 
McMur r ay 
Elkho r n  
8432 North 

Lower D r y  

Jamieson Meadow 
Golden Pond 
Soda I t J 
Rush 
5 m i  E a s t  of 100 Mile 
Stum 
Tachick 
Near Bonds 
Duncan 
A l k a l i  

Upper D r y  

D r y  3 

10.5 400-575 80 
10.5387-57605 
10.53 90-57 609 
10.5344-57588 
1 0.53 86-5 7 6 1 6 
10.53 87 -5 7 6 19 
10.5375-57615 
10.5338-57639 
10.5337-57637 
10.533 2-5 7 643 
10.53 80-57 626 
10.5580-57600 
10.5570-57610 
10.5 445-57 91 0 
10.5415-57877 
10.487 4-5 7 386 
10.4817-57767 
10.4995-57450 
10.5005-57445 
10.4984-5 7 45 2 
10.5 21 2-57 353 
10.4887-57381 
10.613 0-5 83 69 
10.7 110-557 10 

unknown 
10.4990-57900 
10.4200-59780 

unknown 
unknown 

10.55 00-57 3 65 

37- (82) 
21-33 
2-24 
11-28 
1-15 
0-11 
0-3 
5-15 
0-13 
17-21 
3 -5 

206-243 
0-19 
8- 9 

358-(450) 
96-262 
41-86 
0-57 
0-35 
0-5 
6-19 
3 
5 
1-5 

11 
2 
2-7 
1-3 
2-3 
1-5 

Tota l  63 4- 147 9 

* Presen t s  the minimum and maximum estimates obtained from t h e  2 most r ecen t  
y e a r s  of  s u r v e y s  ( s e e  T a b l e s  14.15.16). 
i n fe rences  and are presented  i n  parentheses.  

Some maximum v a l u e s  a r e  p e r s o n a l  
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t o  1978 l e v e l s :  206 p a i r s  on Westwick i n  1986 and 37-82 p a i r s  on Rock Lake  i n  

1986. Low numbers of Eared  Grebes  were found  on Sorenson  Lake i n  1985 and 

1986. probably because of low water levels caused by drainage for i r r i g a t i o n  

purposes. 

S e v e n t e e n  new b r e e d i n g  l a k e s  w e r e  i d e n t i f i e d  i n  t h e  area. t h e  most  

impor tan t  being McMurray Lakes, used by more than 400 p a i r s  bo th  i n  1985 and 

1986. E l k h o r n  Lake w a s  u sed  by more t h a n  260 p a i r s  i n  1985. w h e r e a s  8432 

Nor th  w a s  u s e d  b y  86+ p a i r s  i n  1985 and  96 p a i r s  i n  1986. The o t h e r  l a k e s  

were used by less than  40 pa i rs .  

The Cent ra l  I n t e r i o r  accounts  f o r  roughly 35% of a l l  known breeding p a i r s  

i n  B.C. (Table 17) The number of good-quality wet lands  is very  high, and only 

a f r a c t i o n  has been surveyed. 

3 9  



D I S UJS S I O N  

The lack of i n f o r m a t i o n  on  Ea red  Grebe b r e e d i n g  d i s t r i b u t i o n  and 

abundance became apparent  dur ing  an  a t t empt  t o  ob ta in  such informat ion  from 

h i s t o r i c  records. Avai lab le  d a t a  w a s  so  fragmented and covered so many yea r s  

t h a t  i t  w a s  imposs ib le  t o  ge t  an  werview of t h e  s t a t u s  of t h e  B.C. populat ion 

a t  any g i v e n  t i m e .  As a r e s u l t .  new s u r v e y s  of a d u l t .  n e s t s  and young w e r e  

conducted i n  1985 and 1986. The r e l a t i o n  between those  s u m e y s  and t h e  a c t u a l  

number of b r e e d i n g  p a i r s  was d e r i v e d  f rom a d e t a i l e d  s t u d y  i n  C e n t r a l  B.C. 

Even w i t h  our  survey methods. b i a s e s  could no t  be avoided. lhese b i a s e s  were 

e v a l u a t e d  and  assumed t o  be  c o n s i s t e n t  f o r  a l l  s u r v e y s .  Thus, t h e  d a t a  

c o l l e c t e d  i n  1985 and 1986 a l l o w s  f o r  w i t h i n  and  among-year a n a l y s e s  of 

popula t ion  t r ends  i n  d i f f e r e n t  areas. 

We provided an update  on t h e  d i s t r i b u t i o n  and abundance of Eared Grebes 

i n  B.C. Surveys conducted i n  1985-1986 i d e n t i f i e d  27 new breeding lakes .  f o r  

an o v e r a l l  estimate of 1.700-4.500 breeding pa i rs .  Non-breeders were found on 

some lakes .  even though they comprised only a s m a l l  f r a c t i o n  of all b i r d s  seen  

during t h e  breeding season. Marked f l u c t u a t i o n s  i n  numbers a c r o s s  y e a r s  were 

observed f o r  some lakes. Fur the r  in format ion  is  needed i n  o rde r  t o  determine 

i f  those  f l u c t u a t i o n s  are a r t e f a c t s  of la te  sampling o r  i f  they are real. 

Considering t h e  a v a i l a b l e  data set and i t s  l i m i t a t i o n s .  i t  is  imposs ib le  

t o  d i s c u s s  h i s t o r i c a l  changes  i n  Ea red  Grebe  b r e e d i n g  d i s t r i b u t i o n  and  

abundance i n  B.C. However. t h e  informat ion  c o l l e c t e d  i n  1985 and 1986 can be 

used i n  f u t u r e  s t u d i e s  of popula t ion  dynamics and d i s t r i b u t i o n .  Changes i n  

land  u s e  o r  h a b i t a t  degradat ion could have major impacts  on l a r g e  segments of 

t h e  Eared Grebe populat ion.  Because of t h i s  a c l o s e  watch should be kept  on 

h a b i t a t  u s e  and popula t ion  s t a t u s .  Because of l i m i t e d  resources .  w e  could n o t  

s u r v e y  a l l  known b r e e d i n g  areas of t h e  p r o v i n c e  a t  t h e  peak  of t h e  b r e e d i n g  

season. E f f o r t s  should be made t o  survey areas not  e a s i l y  access ib le .  because 
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t h e  p r e s e n c e  of a few v e r y  l a r g e  c o l o n i e s  i n  t h o s e  areas c o u l d  d r a s t i c a l l y  

change t h e  overall b i o l o g i c a l  and management va lues  of known breeding lakes. 

Suggestions f o r  management 

1. Five lakes support  roughly 60% of t h e  t o t a l  number of breeders  known i n  

B.C.: Ceci l  Lake, Boudreau Lake A. L i t t l e  White Lake, McMurray Lakes and 

Westwick Lake. These l akes  should be given s p e c i a l  p r o t e c t i v e  s t a tus .  

2. Ten l a k e s  account f o r  more than  80% of t h e  p rov inc ia l  population. Those 

l a k e s  s h o u l d  be  m o n i t o r e d  a n n u a l l y  f o r  3-5 y e a r s  t o  u n d e r s t a n d  a n n u a l  

v a r i a t i o n s .  

3. Human a c t i v i t y  can e a s i l y  cause n e s t  and young abandonment (Riske, 1975). 

We suggest  t h a t  casua l  en t rance  and boa t ing  near  co lonies  be con t ro l l ed  

on all l a k e s  used  by m o r e  t h a n  50 b r e e d i n g  p a i r s  d u r i n g  t h e  b r e e d i n g  

season and t h a t  v i s i t s  t o  n e s t i n g  areas be kept  t o  a minimum. 

4. The a c c u r a c y  of c o u n t s  v a r i e s  i n  r e l a t i o n  t o  b r e e d i n g  phenology and 

c o u n t s  c a r r i e d  o u t  e a r l y  i n  t h e  i n c u b a t i o n  p e r i o d  c o u l d  c a u s e  n e s t  

deser t ion ,  Care should be taken i n  designing survey schedules. 

5. Because  t h e  abundance  and d i s t r i b u t i o n  of b r e e d i n g  p a i r s  c a n  v a r y  e a c h  

year,  breeding lakes w i t h  more than  50 p a i r s  should be monitored every 5 

years .  

6. Considering t h e  p o s s i b i l i t y  t h a t  smaller co lon ie s  are r e l a t e d  t o  l a r g e r  

c o l o n i e s  ( e i t h e r  by b i r d s  of d i f f e r e n t  a g e s  o r  w i t h  d i f f e r e n t  b r e e d i n g  

e x p e r i e n c e s  n e s t i n g  i n  d i f f e r e n t  co lon ie s )  (Breault ,  work i n  progress). 

some b r e e d i n g  l a k e s  w i t h  s m a l l  c o l o n i e s  s h o u l d  b e  m o n i t o r e d  and  

pro tec ted .  

7. Eared  Grebes  a n c h o r  t h e i r  n e s t s  t o  S c i r p u s  sp. o r  u s e  submergen t  

vege ta t ion  t o  b u i l d  t h e i r  nes t s .  Because t h e  e f f e c t s  of c o n t r o l l e d  water 

l e v e l s  on  v e g e t a t i o n  a r e  unknown, water  l eve l  c o n t r o l s  s h o u l d  n o t  be  
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a t t e m p t e d  on l a k e s  used  by more t h a n  50 b r e e d i n g  p a i r s  w i t h o u t  p r o p e r  

i m p a c t  s t u d i e s  u n t i l  r e s e a r c h  shows p o s i t i v e  b e n e f i t s  o f  water  l e v e l  

con t ro l  s . 
8. We do no t  know t h e  e x t e n t  and s i g n i f i c a n c e  of s t ag ing  l a k e s  used by Eared 

Grebes dur ing  f a l l  migration. Research should assess t h e  importance of 

t h e  2 s t ag ing  lakes i d e n t i f i e d  i n  t h i s  study. P ro tec t ion  of p a r t i c u l a r l y  

important  s t a g i n g  areas should be insured. 

9. Inaccess ib l e  l a k e s  should be surveyed from t h e  a i r  t o  de te rmine  t h e i r  u se  

by Eared  Grebes.  

Columbia p o p u l a t i o n  

This would p e r m i t  a b e t t e r  estimate of t h e  B r i t i s h  

10. Resea rch  on b r e e d i n g  b i o l o g y  of Ea red  Grebes  s h o u l d  b e  encouraged ,  

because of t h e  l a c k  of i n f o r m a t i o n  c u r r e n t l y  a v a i l a b l e .  Such r e s e a r c h  

s h o u l d  i n v o l v e :  i m p a c t  of p r e d a t i o n  o n  a d u l t  abundance  and young 

recru i tment .  importance of food and h a b i t a t  q u a l i t y  and abundance on t h e  

breeding biology, r e l a t i o n s  w i t h i n  and between breeding lakes ,  migra t ions  

and s tag ing ,  moulting, etc. 
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Appendix 1. L i s t  of t he  abbrevia t ions  used i n  t h e  t ab le s .  

A 

Ad 

E 

I 

K 

N 

P 

P1 

U 

UTM 

Y 

= Active colony - presence of breeding p a i r s .  

= Adult 

= &act  loca t ion  of lake unknown. general  area surveyed i n  1985-1986. 

= Inactive colony - no breeding p a i r s .  

= Known l o c a t i o n  of lake. lake not  surveyed i n  1985-1986. 

= N e s t  

= P a i r  

= Platform 

= Unknown l o c a t i o n  of lake. l a k e  not  surveyed i n  1985-1986. 

= Universal  Transverse Mercator 

= Young 

= No data 
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4qendix 2.1 Results of Eared Grebe adult counts in selected colonies of British 
cdlrrmbia in 1985. 

Lake 
- 

30 2 3 5 7 8 9 1 0 1 1 l 3 1 4 1 5 1 6 1 7  

mlmLJnmu.at 
6 28 
11 4 
12 0 
16 10 
24 0 
26 0 
28 
40 0 

south of 40 
sanh of south of 40 

42 0 
53 0 

Sorenmn 
Cayote 
-ray 
ELkhorn Ik. 

37 
13 

30 
3 
0 

5 

0 
0 

195 
20 

39 49 54 50 52 
22 25 23 16 22 23 
0 0  0 0 0  0 

23 38 31 41 37 38 
3 0 0 3  0 0  2 2  
1 2  2 2 2  2 

14 14 8 14 20 33 
4 0 0 0  0 
3 13 14 10 12 

2 5  6 3 3  2 
1 0  0 0 2  4 

2 8  
5 

11 
449 

87 
41 
0 
39 
6 
1 

18 
0 
l3 
0 
2 

300 
20 

. 
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Appendix 2.2 Reslilts of Eared Grebe a t  ~OLltltb: in selected colonies of B r i t i s h  Columbia in 1985. 

w JUne 

1 9 2 0 2 1 2 2 3 2 4 2 5 2 7 2 8 2 9  3 0 3 1  2 3 4 5 6 

mlIRallumucR 
6 
11 
12 
16 
24 
26 
28 
40 

south of 40 
Southofsouthof40 

42 
53 

westwick 
soren6on 
Cayote - 
Ealcbrn Lk. 

99 
43 
0 
39 
4 
0 

27 
0 
16 
4 
5 

364 

121 106 
38 48 
0 0 
51 44 
2 2 
0 8 

10 36 
4 7 
10 26 16 
4 2 
4 4 

12 
680 

133 138 139 107 114 a4 99 
41 42 35 45 38 44 38 
0 0  0 0 2  4 4 4  
41 43 32 18 22 16 22 
0 6  8 10 15 12 16 
12 10 0 2 6  2 6 

38 34 31 
4 7  12 14 
14 22 13 14 
7 11 9 
0 0  4 

409 
38 

12 
661 

29 34 25 11 
4 4 7 2  8 1 1  
14 9 24 7 14 10 
22 18 32 23 16 
4 4  4 4 

308 
36 

6 
8% 

48 



plppendix 2.3 Results of Eared Grebe adult counts in selected colonies of British 
CQlImlbia in 1985. 

JUne 

Lake 7 8 9 10 11 12 13 14 L5 16 18 19 24 25 

maR&al.Kmum 
6 
11 
12 
16 
24 
26 
28 
40 

south of 40 
south ot  salth of 40 

42 
53 

SorenscxI 
Coyote - 
Elldmrn Ik. 

66 112 71 63 88 55 
38 44 35 40 33 ia 
4 2 5 2 7 0 
10 21 4 6 6 12 2 11 1 5 7  
17 19 30 23 19 17 
2 4 0 0 0 0 

19 
10 
10 
24 
2 

446 
30 

342 

7 7 0 2 5  0 
4 23 2 30 27 26 18 31 
4 10 8 4 9 5 14 14 
9 a 7 20 l5 18 12 
4 5 3 2 3 4  

246 315 
14 12 

12 
671 600 

49 



Appendix 2.4 Resu l t s  of Eared Grebe adul t  counts  in se lected  c o l o n i e s  of 
Brit i sh  Columbia i n  1985. 

June July 

Lake 27 28 1 2 3 4 5  6 7  8 9  13 

CENTRAL INTERIOR 
6 

11 
12 
16 
24 
26 
28 
40 

South of 
South of 

42 
53 

We s w i c k  
Sorenson 
Coy0 t e 
McMur ray 

40 
south of 

Elkhorn Lk. 

78 105 
44 42 
0 1 

9 
30 21 25 
0 2  

0 
20 

40 9 
19 
7 

6 
27 
5 
13 
7 

2 45 2 40 

10 

23 0 
12 

46 
1 

13 
19 
0 

2 8 
6 

6 5 5  
42 

10 

86 94 
54 

10 
19 
0 

20 
24 
5 
24 
7 

14 
121 

50 



Appndk 2.5 Redts of Eared Grebe adiilt cam- in selected colordes of B r i t i s h  Columbia in 1985. 

JdY Ausust 

Lake 17 18 21 23 25 26 27 2 3  4 7 1 1 1 7  

(BNIR&xtaml tR 
6 111 
11 46 53 
12 
16 15 11 
24 18 14 
26 2 9 
28 
40 24 24 9 

sJuhof40 17 19 16 
sauthofsouthof40 5 6 10 

42 18 16 9 
53 7 6 

Scaenson 
Wote 
-w 2.44 
Kkhom Ik. 185 

73 
28 
0 
7 
0 
8 

2 2  
40 

5 

1 

104 73 73 50 
26 36 23 14 

0 0 0  
4 2 0 
0 0 0 0  
4 2 3 0  
1 5 3 2  
32 12 14 5 
4 4 3 2  
3 1 0 0  
5 5 6 3  
4 3 2 0  

123 
0 

0 
10 

51 



Appendix 2.6 R e s u l t s  of Eared Grebe a d u l t  c o u n t s  i n  s e l e c t e d  c o l o n i e s  of 
B r i t i s h  Columbia in 1985. 

Lake 

April  May June J d Y  August 

29 23 29 8 10 11 14 26 1 17 18 

INTERIOR 

8432 North 98 40 112 14 
8432 South 4 58 4 2 
Upper D r y  Lake 98 115 35 
Lower Dry Lake 55 57 7 
Jamieson Meadow 1 

Meadow Lake 31 
Green Lake  A 
Green lake  B 7 
Green Lake C 
Lake 4403 10 

South Separation 
North Separation 

3 29 

11 

24 
4 

130 
5 
29 
5 

67 

5 2  



Appendix 2.7 R e s u l t s  of Eared Grebe a d u l t  c o u n t s  i n  se lected  c o l o n i e s  of 
B r i t i s h  Columbia i n  1985. 

August 

Lake 13 14 15 

Ft. S t .  John potholes 
Boundary Lake 
Boudreau "A" Lake 
Cutbank Lake 
German Lake 
Cecil Lake 
%ob Emery" Lake 
Whispering Pine Lake 
McQueen's Slough 
Sloane's Slough 

4 
4 

29 
0 

1 
61 

5 
3 

a 
0 

53 



Appedx 3.1 Results of Eared G r e b e  young counts i n  selected colonies of Bri t ish 
ahnbia  in  1985. 

central I h t e I i O r  

Lake6 

J-28 July2  Ju ly9  July13 July21 July27 Aug3 - 7  -11 - 17 

IA 
IAB 
IB 
IBC 
IC 
IGIIA 
IIA 
IIAB 
IIB 
IIBC 
In: 
IIGlII 
I11 

9 2 3  23 14 
4 1 

3 12 30 
12 2 

5 2 15 

5 
3 
1 

a 
6 

12 
4 
24 

34 
4 
2 
1 

2 
13 
l3 

22 

34 
12 
22 

9 
17 
19 
5 

10 
2 

63 

23 

5 
1 

1 
20 8 

14 16 4 

12 9 6 
2 

32 34 12 
1 

10 13 
35 

40 
~ ~~ ~ ~ 

%tal 9t 31 53 71 95 118 148 % 104 75 

5 4  



Appendix3.2 Results of Eared Grebe yamg camts in selected colonies of B r i t i s h  CdLUmbia in 
1985. 

bed Interior 

Lake 11 

June28 July2 July8 July13 July17 July21 July27 Aug3 h g 7  -11 Aug 17 

IA 7 
IAB 
IB 
IBC 
IC 
IGIIA 
IIA 
IIAB 

IlBC 
I I C  
IIGIII 
I11 

Im 

16 12 7 
3 

4 5 6 
3 6 
1 13 

3 
2 

10 

6 
1 

4 9 
2 

10 

5 

32 

1 1 3 
1 4 

1 3 2 

6 1 1 

8 

23 2 1 23 1 
11 44 

13 

23 34 

Total 7 20 24 36 33 47 39 41 50 40 37 

5 5  



Appendix 3 . 3  Results of Eared Grebe young counts i n  selected colonies of British 
Columbia i n  1985. 

Central Interior 

Lake 16 

July 1 July 8 July 13 July 17 July 21 July 27 Aug 3 Aug 7 Aug 11 

IA 
IAB 
IB 
I B C  
IC 
IC-IIA 
I IA 
lIAB 

IIBC 
IIC 
I IC- I I I 
I11 

Im 

3 
5 
3 

3 

10 

1 

1 
1 
3 

1 

5 

2 
3 

3 

1 

2 

1 

4 

1 

3 

5 12 

1 

~~ ~ 

T o t a l  3 8 5 14 11 11 5 10 12 

5 6  



Appndix 3.4 Remilts of Eared Grebe yamg camts in selected calories af B r i t i s h  Mdia  in  1985. 

k t r a l  Interior 

Lalce 24 

June28 July 1 Ju ly2  Ju ly8  July13 July17 July21 July27 Aug3 h g 7  &I1 Aug 17 

IA 
IAB 
IB 

IC 
IGlIA 
IIA 
IIAB 
IIB 
IlBc 
IIC 
IIGlII 
I11 

mc 

1 6 8 2 
8 

11 
4 

3 
4 
4 

18 
3 

1 

1 

12 

7 
2 

5 

13 
3 

1 
5 
3 

3 1 
18 17 1 5 

Total 1 6 8 25 32 23 21 11 5 19 18 20 

57  



Appendix 3.5 Resu l t s  of Eared Grebe young counts  i n  s e l e c t e d  c o l o n i e s  of 
Brit i sh  Columbia i n  1985. 

Central Interior 

Lake 28 

July 26 July 27 Aug 3 Aug 7 Aug 11 Aug 17 

IA 
IAB 

IB C 
IC 
IC-IIA 
I IA 
I IAB 
IIB 
IIBC 
IIC 
I IC- I I I 
I11 

m 
1 1 0 

1 

2 2 

5 

1 1 0 3 2 5 

5 8  



Appenaix 3.6 W t s  of Eared Grebe ycmg counts in  selected cdlornles of B r i t i s h  cdlumbia in 
1985. 

L a k e S o f 4 0  

July 2 July 7 July 13 July 16 July 17 July 21 July 25 July 27 Aug 3 Aug 7 hug 11 Aug 17 

IA 
IAB 
IB 
IBC 
IC 
I G U  
IIA 
IIAB 
IIB 
IlBC 
In= 
IIGIII 
I11 

1 4  
4 

6 1 
2 2 
4 

1 

4 
2 
2 

2 

1 1 
4 1 

4 2 
2 1 
1 5 

1 
2 
4 

1 
1 

1 2 1  1 

1 1 
3 1  1 
9 1  1 2 

9 

11 20 
~~ ~ 

Total i a  13 3 10 12 10 9 1 4 1 3 1 5  23 

59 



Appenaix 3.7 Results of Ehreri Grebe yamg counts in selected ccilonies of B r i t i s h  Chluubia in 
1985. 

Lake ss of 40 

Age 

IA 
IAEi 
IB 
IBC 
IC 
IG-IIA 
IIA 
IIAE 
IIB 
IlBC 
IIC 
IIGIII 
I11 

4 

1 5 

1 1 
1 

3 1 
2 

3 

32 75 
1 5 
70 3 
8 
5 3 

11 
1 
15 
191 

0 

Total 5 5 4 5 3 0 35 158 229 9 

60 



, 

pspenaix 3.8 Reslltts of Eared Grebe ycung camts in selected colonies of Bn& Columbia in 1985. 

central Interior 

Cqrate Ik. 
-- 

July 9 July 26 July 9 Aug 2 Aug 17 July 8 Aug 18 Jdy 31 Aug 18 July 26 July 31 Aug 18 Aug 17 

Age 

IA 
IAB 
IB 
IBC 
IC 
IGlIA 
IIA 
IIAB 
IJB 
IlBC 
IIC 
IIGlII 
111 

1 1 33 11 
3 6  

104 
11 
139 
9 
16 

10 

2 

325 

57 
2 
15 
4 
6 

6 
3 
3 

6 

1 

2 2 

2 

18 2 17 11 6 

Total 1 1 36 298 335 % 25 2 17 2 2 1 3  6 



Age 

7 
1 

5 
1 1 
3 6 

IA 
IAB 
I6 
IBC 
IC 
IGIIA 
IIA 
IIAB 
IIB 
IIBC 
IIC 
IIGlII 
111 

7 

2 

1 1 
3 
1 
6 4 

1 13 7 

1 37 1 8 

84 2 3 

2 1 

1 30 

22 
8 76 28 9 56 23 

14 19 '31 78 174 11 59 31 23 22 



w J m  

Lake 18 22 28 30 1 2 3 6 7 8 9 10 13 14 15 16 18 19 20 24 25 26 28 

Lake6 
11 0 
12 
16 0 
24 
26 
28 
40 0 

s of 40 
ss of 40 0 

42 
53 

Cayote 
-v 
Elkhorn 
8432 North 

2 
1 

0 

0 
0 
0 

14 
9 

0 
1 
0 

0 0  
0 
0 
0 

0 

19 43 81 
17 26 33 
0 0 0 
1 8 11 
4 7 12 
0 0 

77 
17 

8 
12 

0 
11 14 13 

0 
0 0 

83 8[k 
0 0 0 

262t 

72 
28 

14 

0 

63 



llppenaix 4.2 Results of k e d  &eke nest camts in selected cdlonies of B r i t i s h  G5Lmbi.a in 
1985. 

Julr 4 3  

Lake 1 2  3 4 6 7 8 9 1 0 1 3 1 4 1 6 1 7 2 1 2 4 2 6 2 7 ~  

Lake6 
11 
12 
16 
24 
26 
28 
40 

s of 40 
ss of 40 

42 
53 

Cbyote 
-aY 

8432 North 

24 

8 
11 

10 

3 
1 

343+ 
=P+ 

3a 

2 

7 

31 
9 
1 
4 
6 

0 
8 

14 
a 

2 

18 3 0  
9 5 5  
0 0 
4 0 
2 2 0  

0 
3 3 3  
6 5 0  
0 0 0 
2 2 1  

a 

72+ 
14Pt 

6 4 0  

0 
1 

0 

3 1 0  

upper Dry 
h e r  Dzy Ilc. 

3+ 
3% 

6 4  



Meadow Lake 

Green Lake Rd."An 

Green Lake Rd.  nBn 

Lake 4 4 0 3  

PEACE RIVER COUNTRY 

F t .  S t .  John P o t h o l e s  

C e c i l  Lake 

4 0 +  
25p+ 

4 +  

4+  
1 5 p +  

4 6 +  

3 +  

1+ 
1 3 p +  

* S u r v e y s  conducted  by Bob Emery. 

6 5  



Appenaix 5.1 ResriLts af Bved Grebe adult camts in selected calonies of B r i t i s h  cdlumbia 
in 1986 

@ntral Interior 

Lake 4 5 6 7 8 10 11 13 14 15 16 18 19 20 

6 49 52 42 75 86 108 
11 14 a 14 11 9 18 25 21 
12 0 0 0 0 0 3 3  
16 18 18 13 20 23 26 
24 0 2 5 0 2 0 4  
26 0 1  1 3 6 2 4 
28 0 0 0 0 2 0 
40 1 5 8 5 7 15 

southof40 1 0 0  a 2 1 3 5  7 5  
s c p R h a E s ~ o f 4 o  4 8 1  0 0 1 0 0  0 

42 2 2 2 2  0 0 4 
53 0 0 0 2 0 0 0  

westwick 94 213 
scnrenson 9 12 
Cayote 18 
-q 178 

66 



Appendix 5.2 Mts of Eared Grebe &iLt cam- in dectd calonies of B r i t i s h  Gdmbia in 1986. 

central Interior 

w SlXE 

Lake 2 1 2 2 2 3 2 4 2 5 2 7 2 8 3 0 3 1  2 3 5 6 8 9 10 

6 126 165 162 150 125 146 121 104 
11 28 27 20 14 6 10 22 
12 1 0  4 3 2 22 17 32 37 13 
16 27 29 39 29 42 26 21 
24 0 8  4 0 3 7 1 7  14 14 
26 0 5 18 13 17 23 10 2 
28 0 6 0 0 0 0 1 
40 17 23 32 17 15 12 13 

Sath of 40 2 1 2 0  4 5 11 10 15 
southcrfscuthof4o 0 0 1 7 9 3  1 2 

42 14 10 10 12 8 4 4 4 9 13 
53 0 0 0 0 0 0 0 

Westwick 293 381 
Sarenson 28 7 
Ccryote 8 
=aY 234 

67 



&perdix 5.3 k u l t s  of Fared Grebe adult counts in selected cdmies  of B r i t i s h  Cdunbia 
in 1986 

central Interior 

Lake 12 13 14 l5 16 18 19 21 22 23 24 26 27 30 

6 154 113 
11 4 5 
12 22 20 
16 23 20 
24 12 4 
26 2 0  7 
28 1 0  0 
40 11 6 

south of 40 6 E 
scuth at salth of 40 2 1 

42 7 1 5 6  
53 2 2  2 

sarenson 
Cayote - 

130 111 
2 0 
35 26 
28 13 14 
6 0 
5 l3 
0 4 
5 13 
13 12 5 
4 8 6  
20 20 
2 3 

253 43+ 
0 9 

139 92 48 
5 17 17 
48 20 E 
5 8 16 
0 0 0  
14 7 12 
0 0 0  
9 6 1 3  

1 2 9  9 7 8 
4 4 2  
30 14 6 
2 2 0  

68 



Appendix 5.4 m t s  of Eared Grebe addt counts in selected colonies of Bri t i sh  Mumbia in 1986. 

&tltral Interior 

JdY 

Lake 1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 l 5  1 6 1 8 1 9 2 0 2 1 2 8 2 9  

6 
11 
12 
16 
24 
26 
28 
40 

SauthaE40 
sauthofsaJthof40 

42 2l 
53 

westwick 
sotensan 
csrote 
PllCMrrray 

60 
16 
0 

1 

0 
9 
5 
0 
23 
0 

233 
0 

2+ 

16 12 

55 
I3 
4 

0 
14 
0 
8 
7 
0 

34 19 

11 

1 
374 

57 
18 

13 
10 
0 
5 
0 

I 3 8  
10 

11 
4 

70 67 45 e3 
12 16 21 26 
7 1  10 
6 1  2 1 2  
0 0  0 
12 10 9 6 

0 0 0 0  
8 16 7 9 

0 0  0 
6 19 11 1 3  

7 9 6 6 6  8 7  

11 8 10 9 11 6 1 
0 0  

297 
0 



Appendix 5.5 R e s u l t s  of Eared Grebe a d u l t  c o u n t s  
B r i t i s h  Columbia in 1986. 

i n  s e l e c t e d  c o l o n i e s  of 

Central Inter ior  

Lake 

August 

1 12 14 15 18 20 24 28 

6 29 5 2 

12 13 6 4 
16 0 0 
24 0 0 0 
26 13 11 
28 0 0 
40 4 0 

South o r  40 0 0 
South of south of 40 0 0 

11 48 28 

42 7 16 37 
53 2 6 7 

Westwick 355 
Sorenson 
Coyote 
McMurray 

4 
11 
0 0 

0 0 0 0 
0 0 
6 2 
0 
1 
0 
0 
30 
5 4 

36 

0 
20 

70 



pgpendix5.6 kdts of Eared Grebe  &kilt counts in selected CdLorrieS of B r i t i s h  Columbia in 
19&. 

Lake May3 - 9  b y 1 2  J-1 June15 July18 July24 polgust6 hgpst  17 

mm 
MedcWuke 107 
Gmen Iak Rd. "A" 0 
Green- Rd. 'W1 0 
GreenlakeM. 'V 0 
Little White Lake 
L$ce4433 0 

6 
2 

5 

56 
16 

2 

l33 
4 
5 

451 
42 

119 
15 

26 
2 
5 
6 

2 
7 

7 1  



Appendix 5.7 R e s u l t s  of Ea red  Grebe a d u l t  c o u n t s  i n  s e l e c t e d  c o l o n i e s  of British 
Columbia i n  1986. 

L a k e  J u l y  16 J u l y  17 J u l y  25 J u l y  26 J u l y  27 J u l y  28 J u l y  29 

K M L o O P S / o K A "  
Separa t ion  Lk. South 47 
Separa t ion  Lk. North 9 

Rawlings Lake 49 
K a m l  o o ps rfA" 7 

Stump Lake 67 

tunkwa Lake #3 

PEACE RIVER C0-y 
For t  S t .  John Potholes 
Boundary L a k e s  
Boudreau "A" Lake  
Cutbank L a k e  
German Lake 
Cecil Lake 
Whispering Pine 
McQueenIs Slough 
S loane ' s  Slough 

2 

3 
33 

1 4  

33 9 
55 

53 4 
0 

59  
0 

72 



Appendix 6.1 R e s u l t s  of Eared Grebe young counts  i n  s e l e c t e d  c o l o n i e s  of 
Bri t i sh  Columbia i n  1986. 

Central Interior 

Lake 11 Lake 12 

Aug 1 Aug 12 Aug 20 Aug 1 Aug 12 Aug 14 Aug 20 Aug 21 Aug 24 

I A  
IAB 
IB 
I B C  
IC 
IC-IIA 
I IA 
IIAB 
IIB 
IIBC 
I I C  
I IC-11 I 
I11 

4 
4 
8 
3 

3 
1 

2. 

10 

4 

30 

3 

1 
2 

3 

8 3 
2 

1 9 

Total 19 20 43 3 8 6 8  6 9 

* 

73 



Appedix 6.2 Results of Eared Gr& young camts in selected cciLodes of Bri t i sh  Ccilmbia in 1986. 

central Interior 

Lake 16 

June 27 b 3 0  July 6 July 9 July 12 July 15 July 20 July 21 p.18 12Aug 14& 18Aug 2oAug 24Aug 18 

IA 2+ 8+ 
IAB 
a3 
IBC 
IC 
IGlIA 
IIA 
IIAB 
IIB 
IIBC 
IIC 
IIGIII 
III 

2 
5 2  2 

1 1+ 

1+ 

1 

2 

4 3 4 6  

%td 2+ 8-t 7 2 2 1 1+ 1+ 2 1 4 3 4 6  



Appendix 6.3 Resu l t s  of Eared Grebe young counts  i n  s e l e c t e d  c o l o n i e s  of B r i t i s h  
Columbia in  1986. 

Central Interior 

Lake 26 Lake 42 

Aug 1 Aug 7 Aug 14 Aug 20 Aug 24 Aug 1 Aug 12 Aug 14 Aug 20 Aug 27 

IA 
IAB 
IB 
IBC 
IC 
IC-1IA 
I IA 
IIAB 

I I B C  
IIC 
I IC- 1 I I 
I11 

Im 

14 

3+ 2 

8 
1 

1 
4 

12 

5 

14 

26 

1 

14 

18 

8 
2 
3 
2 
2 

~~~~ ~ 

Total 14 3+ 11 13 14 1 21 41 26 9 

75 



Appenhix 6.4 €kdts of Eared Grebe young counts in selected colonies of B r i t i s h  Columbia in 1986. 

Central Interior 

Cayote Elkhorn 
L&E 53 westwick Ilc. fk, MbrrayIlc. Ilc. 

Aug12Aug14Aug2OAug24Aug25 July3 JUry1OA~1glAugl5 k g 2 0  July7A~1gB Aug6 

IA 
IAB 
IB 
IBC 
IC 
IGIIA 
IIA 
rn 
IIB 
IlBC 
IIC 
IIGIII 
I11 

4 
2 

1 1 1 

5 7 
2 

1 

1 
. 1  

9 1 
2 

2 14 21 
27 a 4  
24 47 ai 
2 3 

24 47 6 

73 

7 4 
140 

4!5 5 
42 10 

152 14 

a6 4 28 
20 

20 2 34 

7 1 2 

13 2 1 

a 60 1 

93 233 153 a 365 89 95 Total 5 10 8 10 5 55 

76 



Appendix 6.5 Results of Eared Grebe young counts  i n  se l ec t ed  co lon ie s  of B r i t i s h  Columbia 
i n  1986. 

Centra l  I n t e r i o r  Southern I n t e r i o r  

8432 Dry Lk. Jamieson Golden Soda Lk. Meadow Green Lk. L i t t l e  Lake 
North 3 Meadow Pond "I"6r"J" Lk. Rd. 1'13B1 White Lk. 4403 

Aug 17 Aug 17 Aug 17 Aug 6 J u l y  24 Ju ly  18 J u l y  18 J u l y  18 J u l y  18 

I A  2 
IAB 
I B  
IBC 1 
I C  1 
I C - I I A  
I I A  1 2 
IIAB 
ID 21 3 
IIBC 
I I C  12 
I IC- I I I 
I11 1 

1 

1 

16 

1 3 4 

1 
1 

2 

1 9 

7 

29 

51 

37 1 
12 
84 

4 

Tota l  39 5 10 3 6 4 9 558 20 



4pendix 6.6 FkmiLts of Eared Gr&e yamg counts in sdected colonies of B r i t i s h  Glumbia in 
1986. 

July16 July 16 July 16 July27 Jdy 29 July29 July 26 July% July29 

Age 

IA 
IAB 
IB 4 
IBC 
IC 13 
I G U  
I U  21 
lIAB 
IIB 8 
IlBc 
IIC 
IIGlII 
I11 

1 
2 2 

1 
1 2 1 

2 2 17 
2 

175 

1 
9 
1 
15 

18 

70 

6 

L5 

1 

1 

48 
6 

176 

115 

31 

21 

3 

2 

24 

27 

4 
7 

Total 46 4 9 195 1 14 23 397 60 7 

7 8  



-7.1 Results of Eked Grebe nest cams in selected cdlol.lies of Bxitish cdlmbia in 
19%. 

rn J- 

29 30 31 2 4 5 6 7 8 9 10 12 13 14 15 16 18 19 20 22 

Lake# 
11 
12 
16 
24 
26 
40 

s of 40 
ss of 40 

42 
53 

Cayote 
-w 
ELkhara 
8432 Noah 
Dry-3 

2 0 0 0 
0 0 0 0 0 
0 0 6 1 15 15 

3 7 1 3  14 21 27 28 10 
0 1 1 0 
0 

0 0 0 0 
0 0 0 0 
0 0 0  0 
0 0 2 

0 
206+ 94+ 

0 

l5+ 

7 9  



pspendix 7.2 Results of Eared Grebe aest comts in selected colonies of B r i t i s h  Gdmbia in 1985. 

June JdY 

Iake 23 24 25 27 28 29 30 1 2 3 4 5 7 8 9 10 13 16 19 20 21 

kke#6 
11 
12 
16 
24 
26 
40 

s of 40 
ss of 40 

42 
53 

Cayote 
m r a l  

0 
0 
0 

1 6 
19 14 0 

10 8 
0 
0 0 

3 
0 

5 
0 
2 

0 

37 
21 

5 
1 

0 0 
0 7 7 5 

0 0 
2 

0 
1 17 

2 4 2  3 
93+ 62+ 

47+ 
37lpt 
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Appendix 7.3 R e s u l t s  of Eared  Grebe n e s t  counts  i n  se lected  c o l o n i e s  of 
Br i t i sh  Columbia i n  1986. 

July August 

Lake 22 28 30 2 7 14 17 20 

(=ENTRAL INTERIOR 

Lake #6 
11 
12 
16 
24 
26 
40 

S of 40 
S S  of 40 

42 
53 

Westwick 
Coyote 
McMur r ay 
Elkhorn 
8432 North 
D r y  Lake 3 

13 5 
13 1 

6 O+ 

0 

0 

0 

0 
0 

6P 
20p+ 

21p+ 
1+ 
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Appendix 7.4 R e s u l t s  of Eared Grebe n e s t  c o u n t s  i n  s e l e c t e d  c o l o n i e s  of 
B r i t i s h  Columbia i n  1986. 

Lake July  16 July  18 July 26 July  28 July 29 

Meadow Lake 
Green Lake A 

Green Lake B 

Lake 4403 

oKA"/KAMLOoPS 

Stump Lake 

PEbcE RIVER 

Boudreau nA" Lake 

Cutbank Lake 

Cecil Lake 

McQueen' 8 Lake 

37+ 
1+ 
2P+ 
1+ 
5P+ 
6+ 

30p+ 

6 1+ 
13p+ 

3+ 
15p+ 
5+ 
5 P+ 

9 9+ 
205p+ 

12+ 
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Appendix 8.1 Merca tor  l o c a t i o n s  of l a k e s  surveyed  i n  1985 and 1986 i n  t h e  
Peace River area. 

Top0 Mercat or Sta tus  i n  
map no. coordinates  1985-1986 

93 P/8 10.6837-61448 
93 P/8 10.6840-61340 
93 P/8  10.6849-61383 
93 P/9 10.6756-61664 
93 P/9 10.6765-61655 
93 P/9 10.6834-61658 
93 P/9 10.6885-61559 
93 P / 1 1  10.6010-61750 
93 P/11 10.6020-60753 
93 P/13 10.5936-61848 
93 P/14 10.5990-61935 
93 P/15 10.6313-61873 
93 P/15 10.6388-61868 
93 P/15 10.6390-61836 
93 P/15 10.6487-61826 
93 P/16 10.6746-61947 
93 P/16 10.6775-61872 
94 A/3 10.6030-62250 
94 A/3 10.6098-62135 
94 A/7 10.6250-62430 
94 A/7 10.6373-62383 
94 A/7 10.6393-62465 
94 A/7 10.6490-62450 
94 A / 8  10.6820-62520 
94 A / 8  10.6850-62480 
94 A / 8  10.6850-62580 
94 A/10 10.6236-62706 
94. A/10 10.6240-62725 
94 A/10 10.6278-62695 
94 A/10 10.6302-62655 

11 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 
A 
A 
I 
A 
A 
A 
A 
A 
A 
I 
I 
A 
I 
A 

1 L i s t  of abbreviat ions is given i n  Appendix 1. 
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Appendix 8.2 Mercator l o c a t i o n s  of l a k e s  surveyed i n  1985 and 1986 i n  t h e  
southern inter ior  area. 

Top0 Mercator Status i n  Top0 Mercat or Status i n  
map no. coordinates 1985-1986 map no. coordinates 1985-1986 

92 P/4 10.5857-56509 I 92 P/6 10.6138-56853 t 

92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/4 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/5 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 
92 P/6 

10.5918-56539 
10.5925-56550 
10.5985-56592 
10.5987-56589 
10.5 989-565 87 
10.5 990-56765 
10 -5992-56586 
10.5 992-56588 
10.5999-56576 
10.6007-56570 
10.6015-56564 
10.6017-565 40 
10.6017-56550 
10.60 18-565 45 
10.6020-56532 
1 0.5 7 3 0-5 6 9 43 
10.5748-56941 
10.575 4-56943 
10 -5785-56940 
10.5 810-56 93 6 
10.5824-56926 
1 0.5 8 85 -5 6 8 1 0 
10.5925-56903 
10.5 93 4-568 98 
10.5935-56810 
10.5 935-56885 
10.5940-56870 
10.5 97 8-56 80 0 
10.6068-56794 
10.6110-56839 
10.6 1 18-5 6 83 8 
10.6 125-56846 
10.6125-56896 
10.6126-56864 
10.6 126-56868 
10.6128-56999 
10.61 28-570 08 
10.6132-57 03 1 
10.6133-56849 
10.6133-56909 
10.6134-56908 
10.6135-56012 
10.6 13 6-5685 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 

P/6 
P/6 
P/ 6 
P/6 
P/ 6 
P/6 
P/ 6 
P/6 
P/6 
P/6 
P/6 
P/6 
P/ 6 
P/6 
P/ 6 
P/15 
P/15 
P/15 
P/15 
P/15 
P/15 
P/15 

10.6138-56912 
10.6140-56916 
10.6 140-56 93 7 
10.6141-56920 
10.6 141-5693 6 
10.6 145-5685 0 
10.6 147-5685 8 
10.6150-56853 
10.6 15 1-56856 
10.6156-56857 
10.6160-56870 
10.6 165-5687 8 
1 0.6 17 1-56 8 83 
1 0.6 17 6-5 6 889 
10.6179-56929 
10.5 860-56 91 0 
10.5890-56906 
10.5891-56811 
10 -5896-56810 
10.5915-56815 
10.5945-56872 
10.5 965-5681 0 

I 

I 
I 
I 
I 
I 
I 
A 
A 
A 
I 
I 
I 
I 
I 
I 
A 
A 
I 
I 
A 
I 
I 

~~ 

1 L i s t  of abbreviations is given i n  Appendix 1. 
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Appendix 8.3 Mercator l o c a t i o n s  of l a k e s  surveyed i n  1985 and 1986 i n  t h e  
northern Okanagan/Kamloops area. 

L 

Top0 Mercator Status i n  Top0 Mercator Status i n  
map no. coordinates 1985-1986 map no. coordinates 1985-1986 

82 L/6 
82 L/6 
82 L/6 
82 L/6 
82 L/6 
82 L/6 
82 L/6 
82 L/7 
92 I/8 
92 I/8 
92 I/8 
92 I/8 
92 I/8 
92 I/8 
92 I/8 
92 I/8 
92 1/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 1/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 
92 I/9 

11.3297-55927 
11.3322-55904 
1 1.3323-55 91 2 
11.3327-55898 
1 1.33 66-5 581 6 
11.3374-55811 
11.3395-55760 
11 3663-55705 
10.6870-55820 
10.6899-55856 
10.6902-55860 
10.6904-55 857 
10.6905-55828 
10.6916-55888 
10.6919-55908 
10.6940-55940 
10.6771-56157 
10.6780-56158 
10.6790-56157 
10.6800-56153 
10.6803-56 13 0 
10.6806-56109 
10.6807-56104 
10.6807-56109 
10.6808-56113 
10.6808-56118 
10.6813-56154 
10.6825-56095 
10.685 0-56 144 
10.6901-56091 
10.6915-56062 
10.6917-56072 
10.6917-56079 
10.6918-56054 
10.6918-56054 
10.6918-56062 
10.6918-56063 
10.6920-56079 
10.6921-56080 
10.6922-56046 
10.6924-56047 
10.6924-56048 
10.6925-56048 

11 
I 
I 
I 
I 
I 
A 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 
I 
A 
I 
I 
I 
I 
I 
I 

92 I/9 10.6928-56072 
92 I/9 10.6934-56113 
92 I/9 10.6937-56077 
92 I/9 10.6939-56078 
92 I/9 10.6939-56080 
92 I/9 10.6939-56094 
92 I/9 10.6940-56067 
92 I/9 10.6940-56100 
92 I/9 10.6942-56080 
92 I/9 10.6942-56113 
92 I/9 10.6944-56088 
92 I/9 10.6948-56070 
92 I/9 10.6950-56000 
92 I/9 10.6950-56091 
92 1/10 10.6525-56069 
92 1/10 10.6528-56067 
92 1/10 10.6540-56077 
92 1/10 10.6579-56231 
92 1/10 10.6581-56235 
92 1/10 10.6584-56230 
92 1/10 10.6595-56227 
92 1/10 10.6605-56227 
92 1/10 10.6621-56136 
92 1/10 10.6737-56144 
92 1/10 10.6741-56150 
92 1/10 10.6745-56148 
92 1/10 10.675 1-56 149 
92 1/10 10.6758-56149 

I 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 L i s t  of abbreviations i s  given i n  Appendix 1. 
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Appendix 8.4 Mercator l o c a t i o n s  of l a k e s  surveyed i n  1985 and 1986 i n  t h e  
central inter ior  area. 

Top0 Mercator Status i n  Top0 Mercator Status i n  
map no. coordinates 1985-1986 map no. coordinates 1985-1986 

92 0/11 10.4968-57318 r 92 0/16 10.5380-57609 - 
92 0/14 10.4754-57441 
92 0/14 10.4779-57425 
92 0/14 10.4790-57400 
92 0/14 10.4800-57474 
92 0/14 10.4806-57652 
92 0/14 10.4820-57390 
92 0/14 10.4830-57386 
92 0/14 10.4835-57389 
92 0/14 10.4855-57383 
92 0/14 10.4874-57386 
92 0/14 10.4886-57386 
92 0/14 10.4886-57387 

92 0/14 10.4887-57382 
92 0/14 10.4905-57370 
92 0/14 10.4915-57366 
92 0/14 10.4950-57350 
92 0/14 10.4950-57437 
92 0/14 10.4953-57390 
92 0/14 10.4956-57388 
92 0/14 10.4965-57331 
92 0/14 10.4984-57452 
92 0/14 10.4995-57450 
92 0/16 10.5340-57342 
92 0/16 10.5343-57636 
92 0/16 10.5344-57588 
92 0/16 10.5347-57620 
92 0/16 10.5350-57625 
92 0/16 10.5359-57629 
92 0/16 10.5360-57599 
92 0/16 10.5360-57640 
92 0/16 10.5361-57634 
92 0/16 10.5362-57604 
92 0/16 10.5363-57596 
92 0/16 10.5363-57610 
92 0/16 10.5363-57621 
92 0/16 10.5363-57636 
92 0/16 10.5363-57642 
92 0/16 10.5367-57611 
92 0/16 10.5370-57620 
92 0/16 10.5372-57607 
92 0/16 10.5373-57616 
92 0/16 10.5375-57615 
92 0/16 10.5377-57590 
92 0/16 10.5378-57596 
92 0/16 10.5379-57599 

92 0114 10.4887-57382 

L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 
A 
I 
I 
I 
I 
I 
I 
I 
A 
A 
I 
I 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 

92 0/16 10.5384-57558 
92 0/16 10.5385-57598 
92 0/16 10.5386-57605 
92 0/16 10.5386-57616 
92 0/16 10.5387-57619 
92 0/16 10.5388-57621 
92 0/16 10.5389-57616 
92 0/16 10.5390-57609 
92 0/16 10.5392-57600 
92 0/16 10.5393-57585 
92 0/16 10.5393-57604 
92 0/16 10.5399-57593 
92 0/16 10.5400-57580 
92 0/16 10.5409-57564 
92 0/16 10.5413-57575 
92 0/16 10.5420-57570 
92 0/16 10.5427-57563 
92 0/16 10.5435-57554 
92 0/16 10.5448-57580 
92 0/16 10.5455-57550 
92 0/16 10.5458-57553 
92 0/16 10.5570-57610 
92 0/16 10.55 80-57600 
92 0/16 10.5588-57557 
92 0/16 10.5593-57472 
92 0/16 10.56OC-57480 
92 0/16 10.5600-57550 
92 0/16 10.5601-57478 
92 0/16 10.5604-57488 
92 0/16 10.5604-57492 
92 0/16 10.5608-57525 
92 0/16 10.5610-57536 
92 0/16 10.5615-57525 
92 0/16 10.5616-57534 
92 P/11 10.5870-57510 
92 P/11 10.5886-57490 
92 P/11 10 -5896-57487 
92 P/11 10.5897-57482 
92 P/11 10.5910-57429 
92 P/11 10.5910-57475 
92 P/11 10.5915-57396 
92 P/11 10.5918-57467 
92 P/11 10.5920-57428 
92 P/11 10.5922-57413 
92 P/11 10.5925-57412 
92 P/11 10.5940-57380 

I 
I 
I 
A 
A 
A 
I 
I 
A 
I 
I 
I 
I 
A 
I 
I 
I 
I 
I 
I 
I 
I 
A 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Appendix 8.4 M e r c a t o r  l o c a t i o n s  of  lakes su rveyed  i n  1985 and  1986 i n  t h e  
c e n t r a l  i n t e r i o r  area. 

Top0 Mercator S t a t u s  i n  Top0 Mercator S t a t u s  i n  
map no. coord ina tes  1985-1986 map no. coord ina tes  1985-1986 

92 P/11  10.6095-57324 
92 P/11  10.6131-57066 
92 P/11  10.6135-57335 
92 P / 1 1  10.6136-57067 
92 P/11  10.6139-57324 
92 P / 1 1  10.6145-57295 
92 P / 1 1  10.6146-57141 
92 P/11  10.6156-57304 
92 P/11 10.6160-57293 
92 P/11  10.6175-57272 
92 P/11  10.6176-57222 
92 P/11 10.6181-57253 
92 P/14 10.5886-57489 
92 P/14 10.5897-57487 
92 P/14 10.5898-57482 
92 P/14 10.5908-57475 
92 P/14 10.6073-57368 
92 P/14 10.6080-57368 
92 P/ 14  10.6093-57 441 
92 P/14 10.6094-57350 
92 P/14 10.6094-57418 
92 P/14 10.6097-57351 
92 P/14 10.6098-57349 
92 P/14 10.6099-57345 
92 P/14 10.6102-57411 

' 92 P/14 10.6103-57402 
92 P/14 10.6107-57338 
92 P/14 10.6114-57395 
92 P/14 10.6116-57393 
92 P/14 10.6126-58368 
92 P/14 10.6130-58369 
92 P/14 10.6140-57357 
92 P/14 10.6140-57374 
92 P/14 10.6143-57357 
92 P/14 10.6145-57372 
92 P/14 10.6146-57324 
92 P/14 10.6148-57380 
92 P/14 10.6150-57360 
93 B / 1  10.5345-57886 
93 B / 1  10.5360-57870 
93 B / 1  10.5410-57900 
93 B / 1  10.5415-57887 
93 B / 1  10.5428-57858 
93 B / 1  10.5581-57631 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 

93 B / 1  
93 B / 1  
93 B / 1  
93 B/2 
93 B/2 
93 B/2  
93 B/2 
93 B / 2  
93 B / 2  
93 B/2 
93 B/2 
93 B/2 
93 B/2 
93 B/2  
93 B/2 
93 B/3  
93 B/3 
93 .B/3 
93 B 7 
93 B 7 
93 B 7 
93 B 7 
93 B 7 
93 B 7 
93 B / 8  
93 B / 8  
93 B / 8  
93 B / 8  
93 B / 8  
93 B / 8  
93 B / 8  
93 B / 8  

10.5616-57804 
10.5620-57850 
10.5627-57 821 
10.5263-57793 
10.5 290-5 77 67 
10.5290-57 853 
10.5293-57773 
10.5294-57849 
10.5 297 -57 695 
10 53 10-57 850 
10.53 20-57 883 
10.53 26-57 887 
10.533 4-57 87 3 
10.5335-57773 
10.5336-57868 
10.4809-57760 
10.4817-57767 
10.4825-57740 
10.5 235-57 9 15 
10.5302-57896 
10.5 3 20-5 7890 
10.5438-57660 
10.5450-57835 
10.5 466-57 877 
10.5392-57915 
10.5 43 0-57895 
10.5435-57900 
10.5445-57910 
10.5 457 -5 80 82 
1 0.5 4 80-5 8064 
10.5495-58029 
10.5511-5797 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
I 
I 

1 L i s t  of abbrevia t ions  is given i n  Appendix  1. 
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