
ECOLOGY OF THE MEXICAN DUCK

IN THE SULPHUR SPRINGS VALLEY OF ARIZONA

by
Bonnie M ild red  S w arb rick

A T h e s is  S u b m itted  t o  th e  F a c u lty  o f  th e

SCHOOL OF RENEWABLE NATURAL RESOURCES

I n  P a r t i a l  F u lf i l lm e n t  o f  th e  R equirem ents 
F o r th e  D egree o f

MASTER OF SCIENCE 
WITH A MAJOR IN WILDLIFE ECOLOGY

In  th e  G raduate  C o lleg e

THE UNIVERSITY OF ARIZONA

r ' 9  7 5



STATEMENT BY AUTHOR

T his t h e s i s  has been  su b m itted  in  p a r t i a l  f u l f i l lm e n t  o f  r e ­
qu irem en ts f o r  an advanced degree  a t  The U n iv e r s i ty  o f  A rizona and i s  
d e p o s ite d  in  th e  U n iv e r s i ty  L ib ra ry  t o  be made a v a i la b le  t o  b o rrow ers 
under ru le s  o f  th e  L ib ra ry .

B r ie f  q u o ta tio n s  from t h i s  t h e s i s  a re  a llo w ab le  w ith o u t s p e c ia l  
p e rm is s io n , p ro v id ed  t h a t  a c c u ra te  acknowledgment o f  so u rce  i s  made. 
R equests f o r  p e rm iss io n  f o r  ex ten d ed  q u o ta tio n  from  o r  re p ro d u c tio n  o f 
t h i s  m an u sc rip t in  whole o r  in  p a r t  may be g ra n te d  by th e  head  o f  th e  
m ajor departm ent o r  th e  Dean o f  th e  G raduate C o llege  when in  h i s  ju d g ­
ment th e  p roposed  u se  o f th e  m a te r ia l  i s  in  th e  i n t e r e s t s  o f  s c h o la r ­
s h ip .  In  a l l  o th e r  in s ta n c e s ,  how ever, p e rm iss io n  must be o b ta in e d  
from  th e  a u th o r .

S igned : v . J  A=^ / /  u a  Jx Lf  •

APPROVAL BY THESIS DIRECTOR 

T his t h e s i s  has  been  approved on th e  d a te  shown below :

-  / s
L. Sowls

P ro fe s s o r  o f  W ild life  Ecology
Date



ACKNOWLEDGMENTS

I  am g r a t e f u l  t o  my a d v is e r ,  D r. Lyle K. Sow ls, f o r  gu idance 

th ro u g h o u t t h i s  p r o j e c t . D r. S tephen  M. R u s s e l l  and D r. Norman S . Sm ith 

a ls o  se rv ed  on my com m ittee and p ro v id e d  h e lp f u l  su g g e s tio n s  and c r i t i ­

c ism . I  re c e iv e d  ad v ice  from  D r. C. Roger H ungerfo rd  and am g r a t e f u l  t o  

D r. James R. G ebert f o r  a s s is ta n c e  w ith  s t a t i s t i c s .  The s t a f f  a t  th e  

U n iv e r s i ty  o f  A rizona  H erbarium  h e lp ed  me w ith  p la n t  i d e n t i f i c a t i o n .

My s in c e re  a p p re c ia t io n  goes t o  G. P a t r i c k  O 'B rie n , who c o n t r ib ­

u te d  g e n e ro u s ly  in  t h i s  p r o j e c t . I  am d e ep ly  in d e b te d  t o  W alte r L . 

A nderson f o r  h i s  v a lu a b le  guidance and encouragem ent.

Mr. and M rs. C h arles  R o lle y , H e rb e rt C o l l in s ,  and th e  H orizon  

C o rp o ra tio n  a llo w ed  me t o  p a rk  a  t r a i l e r  on t h e i r  p ro p e r ty .  F ie ld  s tu d y  

was f in a n c e d  b y  th e  A rizona  C o o p era tiv e  W ild l i f e  R esearch  U n it w ith  th e  

fo llo w in g  c o o p e ra to r s : The U n iv e r s i ty  o f  A rizona , The U. S . B ureau o f .

S p o r t F is h e r ie s  and W ild l i f e ,  The W ild l i f e  Management I n s t i t u t e ,  and The 

A rizona  Game and F is h  Commission.

i l l



TABLE OF CONTENTS

LIST OF TABLES.................................................................................  . v l

LIST OF ILLUSTRATIONS . , ..................................................... . . . v i i

A B ST R A C T ...............................................................................................................v i i i

INTRODUCTION . . . . . . . . ' .  . . . . . 1

THE STUDY AREA.....................................................   3

L o c a t i o n ......................................................................................... .......... . . 3
C lim ate  and W atershed ..................................................................................................3
S o i l  and V e g e t a t i o n ..................................................................................................5
Land U s e ................................................................................  6

METHODS . . . . . . • . . . ..............................................12

S urvey  and O b se rv a tio n  T echniques  ....................................................... . 1 2
S tudy  o f  A q uatic  and S u rround ing  H a b ita t  . . . . . .  13

RESULTS ................................................................................................................................... IT

S easo n a l D is t r ib u t io n  and Abundance o f  th e  V a l le y 's  W aterfow l . IT
Autumn M i g r a t i o n ................................................................................................IT
W in te rin g  P e rio d  ........................................................................................... 21
S p rin g  M ig r a t i o n .............................................................. ..........  . . 2 2
N e stin g  and Brood R earin g  ..................................................................  22

M exican Duck A c t iv i t i e s  and B e h a v i o r .............................................. . 28
H y b r i d i z a t i o n ...............................................................  31
R equirem ents and L im itin g  F a c to rs  o f  th e  M exican Duck . . .  33

Summer H a b ita t  A n a ly s is  . . . .    33
W in te r H a b ita t  A n a l y s i s ............................................ ..........  . . 43
W ater A n a ly sis  .................................................................................  46
P e s t ic id e  A n a ly sis  ..................................... . . . . .  46

DISCUSSION.......................................................................................... .................. 50

R equirem ents and L im itin g  F a c to rs  o f  th e  M exican Duck . . . 5 0
R ep ro d u ctio n  .................................................................................................... 50
H a b i t a t ...................................................................................................    56
T h rea ts  t o  th e  V a l le y 's  M exican Ducks . . . . .  63

Page

iv



V

TABLE OF CONTENTS (C on tinued )

S easo n a l A c t iv i t i e s  and B ehav io r o f  th e  M exican Duck . . .  TO
F ie ld - fe e d in g  ..........................................................................................  70
R e p r o d u c t io n ........................................................................  . . > 70
M olting  .............................................  . . . . . . .  72
M i g r a t i o n ............................................................. ........... 73

Im portance o f  th e  V a lle y  f o r  W a t e r f o w l ............................................. 74
C o n s id e ra tio n s  f o r  Management . . . .  ..................................... j 8

S easo n a l R equirem ents ......................................................................... 79
G en era l R equirem ents . . . . . . . . . .  80
P ro sp e c tiv e  A reas f o r  Development . . . . . . 83

SUMMARY . ..................................................................................................................... 85

APPENDIX A: LOCATIONS OF MAIN WATERFOWL AREAS OR BROOD PONDS . . 87

APPENDIX B: SCIENTIFIC AND COMMON NAMES OF WATER BIRDS
OBSERVED ON THE STUDY A R E A ............................................................89

APPENDIX C: SCIENTIFIC AND COMMON NAMES OF PLANTS
POUND IN VICINITY OF P O N D S .......................................................91

APPENDIX D: LOCATIONS OF BROODS, 1 9 7 2 - 1 9 7 4 ...................................................94

APPENDIX E: PERCENT OCCURRENCE AND RELATIVE FREQUENCY 97
OF PLANTS IN VICINITY OF PONDS ..............................................

REFERENCES C I T E D .................................................................................. . 103

Page



LIST OF TABLES

1 . Numbers o f  w a te rfo w l see n  on th e  s tu d y  a r e a ..................................18

2 . Numbers o f  b roods o b serv ed  on th e  s tu d y  a r e a ,  1972-197^ • • 23

3 . E s tim a te d  numbers o f  ducks p roduced  on th e  s tu d y  a r e a ,
1 9 7 2 -1 9 7 4 ................................................................................................................... 24

4 . Numbers o f  M alla rd  and M exican d u c k lin g s  seen
p e r  b ro o d , 1972-1974   25

5 • 1974 n e s t in g  co v er a t  21 p ro d u c tiv e  ponds and a t  a
s im i la r  number o f  random ly s e le c te d  non p ro d u c tiv e  ponds . . 35

6 . O n e -fa c to r  e f f e c t s  o f  summer h a b i t a t  v a r ia b le s  on th e
p re sen c e  o f  M exican Duck b roods o r  a d u l t s .............................................* 3 7

7 .  I n te r a c t io n s  betw een h a b i t a t  v a r i a b l e s ...........................................38

8 . R e la t iv e  abundance o f  m ajo r p la n ts  a t  w a te r  s i t e s  . . ♦ . 3 9

9 . O n e -fa c to r  e f f e c t s  o f  w in te r  h a b i t a t  v a r ia b le s  on th e
p re sen c e  o f  M exican D u c k s ...............................................................  45

1 0 . C hem ical a n a ly s is  o f  w a te r  from  s e le c te d  pumpback ponds
in  1974    47

1 1 . R esidues o f  c h lo r in a te d  hyd rocarbons found  in  th e
M exican D uck 's fo o d  c h a i n ............................................................................... 48

Table Page

vi



LIST OF ILLUSTRATIONS

F ig u re  Page

1 . The S u lp h u r S p rin g s  V a l l e y ......................................................  . . 4

2 .  A creages p e r  c ro p  in  C ochise County in  1973 .................................... 7

3- In c re a se  o f  pumping in  th e  W illcox  and D ouglas B a s in s ,
1915-1972 . .     . 1 0

4 . Depth t o  w a te r  in  s e le c te d  w e lls  in  th e  s tu d y  a r e a ,
1950-1973............................................................................ .......  11

5 . 1974 n e s t in g  seaso n  c h r o n o l o g y ........................................................  . 2 7

6 . E f f e c t  o f  a c reag e  -d is tu rb a n c e  in t e r a c t io n  on summer
M exican Duck co u n ts  .......................................................................... ........  . k2

vii



ABSTRACT

From May 1973 t o  O ctober 1974, I  s tu d ie d  th e  com p o sitio n  and 

d i s t r i b u t i o n  o f  th e  w a te rfo w l p o p u la tio n  in  A riz o n a ’ s  S u lp h u r S p rin g s  

V a lle y  and em phasized th e  s t a t u s  and eco lo g y  o f  th e  M exican Duck. The 

6000-7000 w in te r in g  ducks c o n s is te d  o f  JO p e rc e n t  P i n t a i l s ,  11 p e rc e n t  

M a lla rd s , and 19 p e rc e n t  o th e r  s p e c ie s .  A pprox im ately  150 M exican Ducks 

a re  r e s id e n t .  The b re e d in g  p o p u la t io n  in  1974 was composed o f  70 p e r ­

c e n t M exican Ducks, 25 p e rc e n t  M a lla rd s , and 5 p e rc e n t  obvious M exican 

D uck/M allard h y b r id s .  From 1972 th ro u g h  1974, an  ob serv ed  average  o f  

37 M exican Duck b roods were p roduced  a n n u a lly . Brood s iz e  a t  f le d g in g  

av erag ed  5*6 f o r  th e  th r e e  y e a r s ,  y ie ld in g  an  an n u a l p ro d u c tio n  o f  

175-250 M exican Ducks. Because many b roods were n o t o b se rv ed , t h i s  

e s t im a te  i s  l e s s  th a n  a c tu a l  p ro d u c tio n  in  th e  v a l le y .

M inim al d is tu rb a n c e  was th e  m ost im p o rtan t h a b i t a t  r e q u i s i t e  

f o r  M exican Ducks i n  summer, and s h o re l in e  c o v e r seemed e s s e n t i a l  f o r  

b ro o d s . Human in te r f e r e n c e  rem ained  im p o rtan t on w in te r  ponds b u t  was 

l e s s  c r i t i c a l  th a n  d u rin g  re p ro d u c tio n . L a rg e r , sh a llo w  ponds seemed 

p r e f e r r e d  in  w in te r .  Dense c o v e r i n  summer o r  l a r g e r  a c rea g e  in  w in te r  

may com pensate f o r  d is tu rb a n c e  a t  p o n d s .

The v a l l e y ’ s M exican Ducks a re  th r e a te n e d  b y  h y b r id iz a t io n  w ith  

M alla rd s  and lo s s  o f  h a b i t a t  th ro u g h  co n tin u ed  d e p le t io n  o f  th e  w a te r  

t a b le  o r  rep lacem en t o f  pumpback m ethods by  s p r i n k l e r s .

viii



BEROEUCTIOH

(The M exican Duck (Anas d i a z i ) i s  endangered  "because o f  e x te n s iv e  

m arsh d ra in a g e  and d iv e r s io n  o f  w a te r  in  i t s  h i s t o r i c a l  h a b i t a t  i n  New 

Mexico and  w e s te rn  Texas (A ld r ic h  and  B aer 1970, Levy 1 9 6 4 ). The 

s p e c ie s  h a s  ex ten d ed  i t s  ran g e  in to  A rizo n a ’ s  S u lp h u r S p r in g s  V a lle y  

a s  a  r e s u l t  o f  c o n s tr u c t io n  o f  i r r i g a t i o n  ponds and d i tc h e s  i n  th e  

a r e a ,  and th e  v a l l e y  may now h a rb o r  more M exican Ducks than, e x i s t  w ith in  

t h e i r  o r ig i n a l  range  in  t h i s  c o u n try . C re a tio n  o f  s u i ta b le  h a b i t a t  in  

th e  re g io n  h a s  s im u lta n e o u s ly  a t t r a c t e d  many M alla rd s  ( Anas p la ty rh y n -  

c h o s ) . Syrapatry and c lo se  e v o lu tio n a ry  a f f i n i t y  betw een th e  two b i r d s  

h as  r e s u l t e d  in  a  h ig h  in c id e n c e  o f  h y b r id iz a t io n  w hich th r e a te n s  th e  

c u r re n t  taxonom ic d i s t i n c t i o n  o f  th e  M exican Duck.

H a b ita t  d e s t r u c t io n  and th e  consequences o f  h y b r id iz a t io n  

in d ic a te  th e  Imm ediate need f o r  e c o lo g ic a l  s tu d y  o f  th e  M exican Duck. 

S c a r c i ty  o f  in fo rm a tio n  in  th e  l i t e r a t u r e  in f lu e n c e d  my d e c is io n  t o  

make th e  s tu d y  a  b ro ad  su rv ey  o f  th e  s t a t u s  and needs o f  t h i s  b i r d  in  

th e  S u lp h u r S p rin g s  V a lle y . O b je c tiv e s  o f  th e  s tu d y  were t o  d e term ine  

th e  s e a so n a l d i s t r i b u t i o n  and abundance o f  th e  v a l l e y 's  M exican Duck 

p o p u la t io n , t o  in v e s t ig a te  th e  s p e c ie s ' re q u ire m e n ts  and l im i t in g  

f a c t o r s ,  t o  observe  and  d e sc r ib e  s e a so n a l a c t i v i t i e s  and o v e r t  b e h a v io r  

o f  th e  s p e c ie s ,  and t o  document e x i s t i n g  la n d  u se  i n  th e  v a l l e y  f o r  th e  

p u rpose  o f  a p p ra is in g  p re s e n t  and  p o t e n t i a l  h a b i t a t  f o r  th e  M exican 

Duck. Because th e  v a r i e t y  o f  sp e c ie s  in  th e  v a l l e y  a t t e s t  t o  th e

1
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a r e a ’ s  p o t e n t i a l  a s  a  w a te rfo w l r e fu g e ,  I  a ls o  d e te rm in ed  th e  s e a so n a l 

d i s t r i b u t i o n  o f  o th e r  w a te rfo w l sp e c ie s  and su g g es t recom m endations 

f o r  w a te rfo w l management in  th e  v a l l e y .



THE STUDY AREA

X c o n fin e d  my in v e s t ig a t io n s  t o  a  55-m ile  lo n g  a r e a  ■which 

ex ten d ed  n o r th  and so u th  o f  W illco x , A rizo n a . T h is  re g io n  c o n ta in e d  

n e a r ly  a l l  o f  th e  a v a i la b le  w a te rfo w l h a b i t a t  in  th e  S u lp h u r S p r in g s  

V a lle y .

L o c a tio n

The S u lp h u r S p rin g s  V a lle y  i s  a  l a r g e ,  in te rm o n tan e  tro u g h  

e x te n d in g  from  n o r th e a s te r n  S onora , M exico, th ro u g h  C ochise County, 

A rizo n a , t o  th e  h ead w ate rs  o f  A riv a ip a  C reek in  Graham County (F ig ­

u re  l ) . From i t s  so u th e rn  l i m i t  n e a r  th e  i n t e r n a t io n a l  boundary , th e  

v a l l e y  s t r e t c h e s  n o rth -n o rth w e stw a rd  f o r  $0 m ile s ,  a v e rag in g  20 m ile s  

i n  w id th  and  co v e rin g  1800 sq u are  m ile s  in  su r fa c e  a r e a  (M eInzer and 

K e lt  on 1913) • E le v a tio n  o f  th e  v a l l e y  f l o o r  ra n g e s  from  4150 t o  4400 

f e e t  above s e a  l e v e l .  The v a l l e y  i s  bounded on th e  e a s t  b y  th e  

P in a le n o , Dos C abezas, C h ir ic a h u a , P ed reg o sa , and P e r i l l a  m ountain  

ra n g e s . The G a liu ro , W in ch es te r , L i t t l e  Dragoon, Dragoon, and Mule 

M ountains b o rd e r  th e  w e s te rn  s id e .

C lim ate  and W atershed

The a r i d  t o  s e m i-a r id  c lim a te  i s  c h a r a c te r iz e d  b y  h o t  summers 

and c o o l ,  m oderate  w in te r s .  Low p r e c i p i t a t i o n  and h u m id ity , h ig h  evap­

o r a t io n  r a t e s ,  and  la r g e  d a i ly  f l u c tu a t io n s  in  te m p e ra tu re  a re  t y p i c a l .  

D uring th e  s tu d y  p e r io d ,  te m p e ra tu re s  a t  W illcox  ran g ed  from  a  low  o f  

H ° F  in  December o f  1973 t o  a  h ig h  o f  107°F  on th r e e  o c ca s io n s  in  th e

3
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5

two summers (U. S . D epartm ent o f  Commerce 1973# 197*0 • Most r a i n  

f a l l s  from  J u ly  t o  Septem ber d u rin g  in te n s e  th u n d e rs to rm s  o f  s h o r t  

d u ra t io n ;  l i g h t ,  g e n e ra l  r a in s  u s u a l ly  o ccu r i n  w in te r .  T o ta l  r a i n f a l l  

was e x trem e ly  low  in  A rizona  th ro u g h  a l l  o f  1973 and  m ost o f  th e  n e s t in g  

season  th e  fo llo w in g  y e a r .

A s e r i e s  o f  r id g e s  and b u t t e s  d iv id e s  th e  v a l l e y  in to  two 

d ra in a g e s . The W illcox  B asin  in c lu d e s  th e  n o r th e rn  h a l f  o f  th e  v a l l e y  

and i s  a  c lo se d  w a te rsh ed  system  h av in g  a l l  d ra in a g e  t o  th e  W illcox  

P la y a , where s u r fa c e  ru n o f f  and some underground  w a te r  e v a p o ra te  from  

th e  d ry  b e d . The so u th e rn  h a l f  o f  th e  v a l le y  com prises th e  D ouglas 

B asin  and a l l  d ra in a g e  i s  southw ard in to  Mexico b y  way o f  W hitew ater 

Draw.

S o i l  and V e g e ta tio n

I n  th e  v i c i n i t y  o f  th e  W illcox  P la y a , th e  w a te r  t a b l e  l i e s  o n ly  

a  few  f e e t  below  th e  s u r fa c e  o f  th e  ground and may even  re a c h  th e  s u r ­

fa c e  in  tim e s  o f  h ig h  p r e c i p i t a t i o n .  A lo n g  g e o lo g ic  h i s t o r y  o f  evap­

o r a t io n  and subsequen t c o n c e n tra t io n  o f  m in e ra ls  h a s  p ro d u ced  e x tre m e ly  

a lk a l in e  c o n d itio n s  in  and around  t h i s  d ry  bed  (M eInzer and K e lto n  

1913)• No v e g e ta t io n  i s  p r e s e n t  on th e  la k e  bed  i t s e l f .  S e v e ra l  prim e 

w a terfo w l a re a s  a re  lo c a te d  on th e  o u t s k i r t s  o f  th e  p la y a ,  where o n ly  

th e  most a l k a l i - r e s i s t a n t  p la n t s  s u rv iv e .  P r e v a i l in g  p la n t  form s in  

t h i s  o u tly in g  re g io n  a r e  th e  s a l tb u s h e s ,  b u rro -w eed , a l k a l i  s a c a to n , and 

M exican s a l t g r a s s .

Because th e  s o i l  o f  th e  a l k a l i  and p la y a  zones i s  .u n s u ita b le  f o r  

fa rm in g , v e g e ta t io n  in  th e s e  a re a s  h as  rem ained  e s s e n t i a l l y  unchanged



I

s in c e  th e  ad v en t o f  th e  w h ite  man. I n  some o th e r  p a r t s  o f  th e  v a l le y ,  

coverage by  m esq u ite  seems t o  be more e x te n s iv e  a s  a  r e s u l t  o f  e x c e s ­

s iv e  g ra z in g . E xcep t i n  th e  a l k a l i  and p la y a  re g io n , m ost o f  th e  cen­

t r a l  a x is  o f  th e  v a l l e y  h as been  developed  f o r  a g r i c u l t u r e . P r a c t i c a l l y  

th e  o n ly  u n c u l t iv a te d  p la n t s  in  th e  fa rm lan d  a r e a  a re  th o s e  su rro u n d in g  

th e  p e r ip h e ry  o f  th e  i r r i g a t i o n  ponds. These c o n s is t  m a in ly  o f  Johnson 

g r a s s ,  w ild  m i l l e t ,  a s t e r ,  c u r ly - l e a f  dock, and v a r io u s  k in d s  o f  sm art-  

weed. . • . ‘

A more com plete d is c u s s io n  o f  s o i l  and n a t iv e  v e g e ta t io n  in  th e  

v a l le y  i s  a v a i l a b le  from  C oates and Cushman (1955) and M eInzer and 

K e lto n  (1 9 1 3 ).

6

Land Use

U n t i l  ab o u t 1910, c a t t l e - r a i s i n g  com prised th e  v a l l e y 's  m ajo r 

in d u s try ,  a s  most o f  th e  re g io n  was p ro b a b ly  g ra s s -c o v e re d  b e fo re  

s e t t le m e n t (M eInzer and K e lto n  1913)• The f i r s t  i r r i g a t i o n  w e lls  were 

d r i l l e d  in  1910 (C o a tes  and Cushman 1955) • A g r ic u l tu r a l  developm ent 

began a t  t h a t  p o in t  and h as  re p la c e d  c a t t l e  ran c h in g  a s  th e  v a l l e y 's  

p r in c ip a l  e n t e r p r i s e .

T o ta l  c u l t i v a t e d  a r e a  in  th e  S u lp h u r S p rin g s  V a lle y  reach ed  

147,500 a c re s  b y  1973 ( c a lc u la te d  from  A rizona  Crop and L iv e s to c k  

R ep o rtin g  S e rv ic e  1 9 7 4 ). P r in c ip a l  c ro p s  a re  sorghum, w h eat, and 

c o t to n ;  o th e r s  a r e  a l f a l f a  and  o th e r  h a y , b a r le y ,  s u g a rb e e ts ,  l e t t u c e ,  

c o rn , p e ac h e s , and p e c a n s . F ig u re  2 p re s e n ts  th e  1973 d i s t r i b u t i o n  o f  

a c rea g es  p e r  c ro p  in  C ochise C ounty, which com prises most o f  th e  c u l t i ­

v a te d  p o r t io n  o f  th e  S u lp h u r S p r in g s  V a lle y .
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Pecans 500Wheat Peaches 1110
1 L e ttu c e  1450
- S u g a rb ee ts  2210

C o tto n

19 ,050

A lf a l f a  and o th e r  h ay

11,500

F ig u re  2 . A creages p e r  c ro p  in  C ochise County i n  1973•



' Low r a i n f a l l  and h ig h  e v a p o ra tio n  in  th e  v a l l e y  d i c t a t e  t h a t

a l l  c ro p la n d  be i r r i g a t e d .  W ell w a te r  i s  pumped from  th e  w a te r  t a b l e  

in to  sm a ll r e s e r v o i r s ,  o r  pumpback pon d s, and th e n  ch an n e led  in to  i n d i ­

v id u a l  rows o r  fu rro w s o f  su rro u n d in g  f i e l d s . In  1973-197^# a p p ro x i­

m a te ly  150 "pumpbacks" were in  u se  i n  th e  v a l le y .  More e f f i c i e n t  u se  

o f  w a te r  b y  m ovable overhead  s p r in k le r s  h as l e d  t o  th e  r e t i r e m e n t  o f  

some pumpback ponds s in c e  1972 .

These i r r i g a t i o n  ponds and  d i tc h e s  p ro v id e  most o f  th e  v a l l e y 's  

w a te rfo w l h a b i t a t . W aterfow l a ls o  u se  a  c o u n try  c lu b  la k e ,  ephem eral 

ponds n e a r  th e  p la y a ,  and two ponds c o n s tru c te d  by th e  Game and F is h  

D epartm ent. L o c a tio n s  o f  prim e duck a re a s  a re  l i s t e d  in  Appendix A.

A g r ic u l tu r a l  developm ent in  th e  v a l l e y  h as  p roduced  m ajo r 

changes i n  th e  a r e a 's  g ro u n d -w a te r sy stem . R echarge t o  th e  w a te r  

t a b l e  o r ig in a te s  from  p r e c i p i t a t i o n  in  th e  m ountains and on th e  v a l l e y  

f l o o r .  Under n a tu r a l  c o n d i t io n s ,  d isc h a rg e  from  th e  a q u i f e r  o c cu rs  by  

e v a p o ra tio n  (m a in ly  i n  th e  W illco x  B a s in ) ,  from  t r a n s p i r a t i o n  b y  p l a n t s ,  

and from  flo w  o u t o f  th e  b a s in  (D ouglas d ra in a g e )  b y  means o f  W hitew ater 

Draw. P r i o r  t o  e x te n s iv e  pumping from  th e  a q u i f e r ,  th e  underg round  

w a te r  system  was a p p a re n tly  in  e q u il ib r iu m , w ith  n a tu r a l  d is c h a rg e  

e q u a lin g  re c h a rg e . By th e  1960 ' s  th e  e n t i r e  system  had  been  a l t e r e d .

D uring  th e  pumping o f  a  w e l l ,  g ro u n d -w a te r l e v e l s  i n  n earb y  

a re a s  a re  low ered  a s  w a te r  moves to w ard  th e  pumped w e l l .  E v e n tu a lly  a  

cone-shaped  g r a d ie n t . su rro u n d in g  th e  w e ll  i s  form ed which i s  s u f f i c i e n t ­

l y  s te e p  t o  su p p ly  th e  pump. As more w a te r  i s  w ithdraw n, t h i s  cone o f 

d e p re s s io n  expands and may m erge w ith  cones in  a d jo in in g  a r e a s .

8
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A lthough g ro u n d -w ate r has been  u sed  f o r  i r r i g a t i o n  in  th e  v a l le y  

s in c e  1910, l a r g e - s c a le  pumping was n o t i n i t i a t e d  u n t i l  th e  1950 ' s  

(Brown and Schumann 1969) • A g e n e ra l  in c re a s e  in  c u l t iv a te d  ac reag e  

a ls o  began a t  t h a t  t im e . The g r e a te s t  amount o f  pumping h as been  con­

c e n tr a te d  around  th e  Kansas S e tt le m e n t a r e a .  O nly s l i g h t  d e p re s s io n s  in  

th e  a q u i f e r  were p re s e n t  by  1952, when j u s t  a  sm a ll amount o f  w a te r  had  

been  pumped (W hite and C h ild e rs  1967) •  G re a te r  changes have ta k e n  p la c e  

s in c e  th e n .  G round-w ater no lo n g e r  flo w s e v e n ly  tow ard  th e  p la y a  o r  

tow ard  Mexico b u t  moves t o  c e n te r s  o f  pumping. D ep ress io n  in  th e  w a te r  

t a b l e  a lo n g  th e  v a l l e y 's  c e n t r a l  a x is  h as  deepened. S lope  o f  th e  a q u i­

f e r  i s  l e s s  un ifo rm  and th e  g ra d ie n t  a t  th e  m ountain  f r o n t s  i s  s te e p e r .  

W hitew ater Draw o r i g i n a l l y  was s u s ta in e d  by  b a se  flo w  from  g ro u n d -w ate r 

seep ag e ; i t s  b a se  flo w  h as  become g r e a t ly  d e p le te d . S p rin g s  number few ­

e r  th a n  in  fo rm er y e a r s .  L ess w a te r  i s  now a v a i la b le  f o r  p h re a to p h y te s .

Because o f  i r r i g a t i o n  pumping, th e  amount o f  g ro u n d -w ate r b e in g  

a n n u a lly  w ithdraw n g r e a t ly  exceeds th e  amount re c h a rg e d  t o  th e  u n d e r­

ground r e s e r v o i r .  The su b seq u en t d e c lin e  o f  th e  w a te r  t a b l e  c a r r i e s  

im p lic a tio n s  f o r  th e  f u tu r e  o f  b o th  a g r i c u l tu r e  and w a te rfo w l in  th e  

v a l l e y .  F ig u re s  3 and 4 dem o n stra te  th e  in c re a s e  in  pumping and conse­

quen t dep th  t o  w a te r  in  th e  S u lp h u r S p rin g s  V a lle y  o v e r r e c e n t  decades 

(A rizo n a  W ater Commission 1973, 197*0 ♦ C o n s is te n t lo w erin g  o f  th e  

w a te r  t a b l e  i s  e v id e n t in  F ig u re  4 , w ith  th e  e x c e p tio n  o f  one w e ll  (S ec . 

23 , T I5S , B25E). The w e l l 's  lo c a t io n  a t  th e  p la y a 's  edge a cc o u n ts  f o r  

i t s  r e l a t i v e l y  s ta b l e  l e v e l s .



F ig u re  3* In c re a s e  o f  pumping in  th e  W illco x  and D ouglas B a s in s , 1915-1972.
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WILLCOX BASIN

Sec. 20. T14S, R26E

240-

320 J
1970 1973

DOUGLAS BASIN
Sec. 2. T21S, R26E

Sec. 33, T19S, R26

1970 1973

Year

F ig u re  4 . Depth t o  w a te r  i n  s e le c te d  w e lls  in  th e  s tu d y  a r e a ,  1950-1973



METHODS

O rg a n iz a tio n  o f  th e  p r o je c t  "began in  May o f  1973 • In te n s iv e  

f i e l d  work was c o n fin e d  m a in ly  t o  th e  p e r io d  from  A ugust 1973 to  

e a r ly  O ctober 197^* I  a tte m p ted  t o  c o n c e n tra te  on a c t i v i t i e s  and 

b e h a v io r  which would m ost e f f i c i e n t l y  p roduce a  g e n e ra l  su rv ey  o f  th e  

M exican D uck 's s t a t u s  and eco lo g y  in  th e  v a l le y .

S u rv ey  and O b se rv a tio n  Techniques 

I n i t i a l l y  I  se a rc h e d  th e  s tu d y  a r e a  f o r  w a te rfo w l h a b i t a t .

By u s in g  in f r a r e d  a e r i a l  p h o to g rap h s a t  th e  A rid  Lands S tu d ie s  O ff ic e  

o f  th e  U n iv e r s i ty  o f  A rizo n a , I  lo c a te d  w a te r  s i t e s  w ith in  a  55-m ile  

lo n g  re g io n  e x ten d in g  n o r th  and so u th  o f  W illcox  (F ig u re  l ) .  These 

lo c a t io n s  were th e n  p l o t t e d  on to p o g ra p h ic  maps f o r  u se  in  th e  f i e l d .  

A e r ia l  re c o n n a is san c e  i n  O ctober 1973 re v e a le d  s e v e r a l  w a te r  a re a s  

which w ere e i t h e r  n o t e v id e n t  in  th e  p h o to g rap h s o r  had  b een  form ed 

s in c e  th e  d a te  o f  th e  p h o to g rap h y .

C e r ta in  s i t e s  were u t i l i z e d  more h e a v i ly  th a n  o th e r s  b y  w a te r -  

fo w l, and  I  censused  a l l  duck s p e c ie s  a t  th e s e  prim e a re a s  d u rin g  

d a y lig h t  h o u rs  a t  l e a s t  once a  week. A th o ro u g h  su rv ey  o f  th e  approx­

im a te ly  30 m ain lo c a t io n s  r e q u ir e d  n e a r ly  two d a y s . I  accom panied a  

l o c a l  fa rm e r and G. P a t r i c k  O 'B r ie n , th e  r e g io n a l  w i l d l i f e  m anager, in  

a  n ig h ttim e  b ro o d -co u n t census in  A ugust o f  1974.

At each  pond I  re c o rd e d  th e  numbers o f  each  duck s p e c ie s ,  

t h e i r  sex  r a t i o s  when p o s s ib le ,  p e r t i n e n t  b e h a v io r ,  and  th e  numbers

12
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and k in d s  o f  o th e r  w a te r  "birds p r e s e n t .  When n e c e s sa ry , X tram ped  

th ro u g h  p e r ip h e r a l  v e g e ta t io n  t o  f l u s h  h id in g  b i r d s .  P o s s ib le  re p e a te d  

s ig h t in g s  o f  th e  same b i r d  were ex c lu d ed  from  th e  f i n a l  census r e s u l t s  

a t  each  a r e a .  D uring th e  n e s t in g  sea so n  I  a l s o  re c o rd e d  th e  numbers 

o f  b ro o d s seen  p e r  w a te r  a r e a ,  number o f  d u c k lin g s  in  each  b ro o d , 

approx im ate  age o f  th e  young, and  s p e c ie s  o f  th e  a t te n d in g  h e n . Age 

o f  d u ck lin g s  was e s t im a te d  on th e  b a s i s  o f  body s iz e  and  plumage c h a r­

a c te r s  (G ollop . and M arsh a ll 1966,  Southw ick 1953) • S c i e n t i f i c  and 

common names o f  o b serv ed  w a te r  b i r d s  a r e  p re s e n te d  in  Appendix B.

S tu d y  o f  A q u a tic  and S urround ing  H a b ita t

A t 40 ponds I  re c o rd e d  v e g e ta t io n  d e n s i ty ,  su r fa c e  a c re a g e , 

maximum d is ta n c e  t o  escape  c o v e r , w a te r  d e p th , and  d eg ree  o f  human d i s ­

tu rb a n c e . C h i-sq u a re  and  s tu d e n t ’ s t - t e s t s  r e l a t e d  th e  h a b i t a t  f a c to r s  

t o  b rood  p ro d u c tio n . To a n a ly z e  en v iro n m en ta l v a r i a b l e s ,  t h e i r  i n t e r ­

r e l a t i o n s h ip s ,  and dependent duck c o u n ts , I  u s e d  c o r r e l a t i o n  c o e f f i ­

c i e n t s ,  m u lt ip le  r e g r e s s io n ,  and  one-w ay and f a c t o r i a l  a n a ly s is  o f  

v a r ia n c e .  The l a s t  f o u r  te c h n iq u e s  were a p p lie d  s e p a r a te ly  t o  d a ta  

from  w in te r  and  summer, and M exican Duck numbers com prised  th e  dependent 

v a r i a b l e .  Census f ig u r e s  e n te r e d  th e  in v e s t ig a t io n  in  two w ays: as  th e  

average  number o f  ducks p e r  pond an d , i n  s e p a ra te  a n a ly s i s ,  a s  duck 

co u n ts  a d ju s te d  f o r  a  o n e -a c re  pond .

I n  b o th  w in te r  and summer I  v i s u a l l y  e s t im a te d  d e n s i ty  o f  th e  

v e g e ta t io n  im m ed ia te ly  p e r ip h e r a l  t o  th e  to  w a te r  a r e a s .  V e g e ta tio n  

was c o n s id e re d  dense o r  n o t dense depending on i t s  e s t im a te d  a b i l i t y  

t o  c o n c e a l a  duck h id d e n  w i th in  i t .  To d e te rm in e  th e  ac reag e  o f  each
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pond., I  paced, o f f  th e  n e c e s sa ry  d im ensions and. used, g eo m etric  fo rm u las  

t o  c a lc u la te  th e  s u r fa c e  a r e a ,  I  consu lted , a e r i a l  p h o to g rap h s  when 

w a te r  s i t e s  were i r r e g u l a r l y  shaped.. Knowledge o f  th e  shape o f  each  

pond a llo w ed  me t o  f ig u r e  th e  maximum d is ta n c e  a  duck co u ld  he  from  

co v er on a  p a r t i c u l a r  pond.

D epths o f  lo n g , r e c ta n g u la r  puraphack ponds were d e te rm in ed  by  

a  m ethod su g g es ted  in  p a r t  b y  G, P a t r i c k  O’B r ie n . Two p e rso n s  s t r e tc h e d  

a  rope  a c ro s s  th e  w id th  o f  each  pond; a  s h o r te r ,  w e ig h ted  rope  hung 

from  th e  c e n te r  o f  t h i s  m ain s t r a n d .  M easurem ents co u ld  th e n  be  ta k e n  

s y s te m a t ic a l ly  from  one end o f  th e  pond t o  th e  o th e r .  F o r  some r e c ta n ­

g u la r  s i t e s  and a l l  l a r g e ,  i r r e g u l a r l y  shaped a r e a s ,  I  w orked from  an  

a i r  m a ttr e s s  and d e te rm in ed  d ep th  w ith  a  s ix - f o o t  p o le  m arked i n  f e e t .

Each w a te r  a r e a  was p la c e d  in  one o f  th r e e  c a te g o r ie s .  Low 

d is tu rb a n c e  ponds were lo c a te d  on i s o l a t e d  o r  l i t t l e - u s e d  p ro p e r ty ;  

su rro u n d in g  a re a s  w ere e i t h e r  p a s tu r e  o r  id le  fa rm lan d ; v e h ic u la r  t r a f ­

f i c  was n o n e x is te n t  o r  l im i t e d  t o  fa rm  m ach inery . Medium d is tu rb a n c e  

ponds were a d ja c e n t  t o  o r  n e a r  c ro p la n d ; a  m o d e ra te ly -u se d  d i r t  o r  

g ra v e l  ro a d  m igh t be  n e a rb y . H igh d is tu rb a n c e  ponds were lo c a te d  n e a r  

a  s i t e  o f  r e g u la r  human a c t i v i t y ,  such a s  farm  b u i ld in g s ,  b u s in e s s  

e s ta b lis h m e n t,  o r  paved  ro a d .

A t each  o f  27 w a te r  s i t e s ,  I  c o l le c te d  d a ta  on v e g e ta t io n  once 

in  th e  p e r io d  from  m id-June t o  m id-A ugust. Appendix C l i s t s  th e  s c ie n ­

t i f i c  and common names o f  p l a n t s  a t  th e s e  pon d s. Each pond was d iv id e d  

in to  c e n t r a l ,  m a rg in a l, and s h o re l in e  z o n es . The c e n t r a l  zone com prised  

th e  m ain open w a te r  a r e a .  The m a rg in a l zone d e s ig n a te d  th e  w a te r  w i th in  

a  few  f e e t  from  s h o re , where em ergent p la n t s  may o r  may n o t have b een
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p r e s e n t .  The s h o re l in e  zones r e f e r r e d  t o  t e r r e s t r i a l  v e g e ta t io n  

im m ediately  su rro u n d in g  th e  pond . At 3 0 -y a rd  i n t e r v a l s  a lo n g  th e  

sho re  o f  each  pond, I  re c o rd ed  th e  sp e c ie s  p r e s e n t  in  a  c i r c u l a r  p lo t  

o f  one y a rd  d ia m e te r  in  each  o f  th e  th r e e  zo n es . The fre q u e n c y  o f  

o ccu rren ce  o f  each  s p e c ie s  was c a lc u la te d  f o r  e v e ry  pond, and th e  

average  o f  each  s p e c ie s ' p e rc e n ta g e s  f o r  th e  27 ponds r e p re s e n ts  th e  

e n t i r e  s tu d y  a r e a .  U sing  th e  p e rc e n t  o ccu rren ce  f i g u r e s ,  I  c a lc u la te d  

th e  r e l a t i v e  freq u e n cy  o f  each  k in d  o f  p l a n t .  These p ro c e d u re s , modi­

f i e d  from  a  te c h n iq u e  u se d  by  Madsen (197*0 > a re  d em o n stra ted  i n  th e  

fo llo w in g  exam ple:

S p ec ie s P e rc e n t O ccurrence R e la t iv e  F requency

A

av erag e  p e rc e n t

. 10 .0 70.0
120.0

B o c cu rren c e s 3 5 .0 35 .0
b y  s p e c ie s  
f o r  a l l  ponds

120.0

C 1 5 .0 l^ .O
120.0

5 8 .3  p e rc e n t

29 .2  p e rc e n t 

12.5  p e rc e n t

100.0  p e rc e n t

S p e c ie s  A was p re s e n t  i n  70 p e rc e n t  o f  th e  c i r c u l a r  p lo t s  su rv ey ed  a t  

an  average  pond . I n  te rm s o f  th e s e  p l o t s ,  58.3  p e rc e n t  o f  th e  p la n t s  

t a l l i e d  on th e  s tu d y  a re a  were s p e c ie s  A.

I n  August o f  19 l b ,  a  w a te r  sam ple was c o l le c te d  from  each  o f  

s ix  ponds in  th e  s tu d y  a r e a .  F our o f  th e  s i t e s  a r e  known t o  have p ro ­

duced b roods t h a t  y e a r .  The D epartm ent o f  A g r ic u l tu r a l  C hem istry  and 

S o i l s  a t  The U n iv e r s i ty  o f  A rizona  an a ly zed  th e s e  sam ples f o r  io n  

and so lu b le  s a l t  c o n te n t ,  e l e c t r i c a l  c o n d u c t iv i ty ,  and pH.
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To in v e s t ig a te  th e  p re sen c e  and "build-up o f  DDT re s id u e s  in  

th e  fo o d  c h a in  o f  th e  M exican Duck, I  c o l le c te d  s e v e r a l  ty p e s  o f  

sam ples t o  he t e s t e d  b y  th e  T o x ico logy  L a b o ra to ry  o f  th e  D epartm ent 

o f  Entom ology, U n iv e r s i ty  o f  A rizo n a . W ater sam ples were ta k e n  from  

f iv e  o f  th e  s ix  ponds u t i l i z e d  f o r  th e  g e n e ra l  w a te r  a n a ly s i s .  A lg ae , 

pondweed (Potam ogeton) , Johnson g r a s s ,  and s n a i l s  from  s e v e r a l  w a te r  

a re a s  were a ls o  t e s t e d .  I  o b ta in e d  one sample o f  f a t  t i s s u e  from  a 

M exican Duck k i l l e d  by  a  h u n te r  ( c o u r te s y  o f  G. P a t r i c k  O’B rie n , 

w i ld l i f e  m anager).

L a b o ra to ry  p e rs o n n e l perfo rm ed  hexane p a r t i t i o n i n g  t o  e x t r a c t  

p e s t i c id e  re s id u e s  from  th e  w a te r  sam p les . A 2 :1  hexane/ e th a n o l  combi­

n a tio n  removed re s id u e s  from  th e  p u lv e r iz e d  v e g e ta t io n  and  s n a i l s .

F or f a t  t i s s u e ,  e x t r a c t i o n  was from  f l o r i s l l  u s in g  hexane and 6 p e rc e n t  

e th y l  e th e r .  R esid u es  in  a l l  sam ples were q u a n t i t a t iv e ly  i d e n t i f i e d  

by  e le c t r o n - c a p tu r e  gas chrom atography.



RESULTS

The S u lp h u r S p rin g s  V a lle y  may be c o n s id e re d  a  v a lu a b le  haven  

n o t o n ly  f o r  th e  endangered  M exican Duck b u t  f o r  o th e r  w a te rfo w l as  

w e l l .  The fo llo w in g  d a ta  dem o n stra te  th e  v a r i e t y  o f  sp e c ie s  p re s e n t  

in  th e  v a l l e y  and a ls o  p ro v id e  a  g e n e ra l  overv iew  o f  th e  an n u a l c y c le  

and e c o lo g ic a l  r e l a t io n s h ip s  o f  th e  M exican Duck.

S e a so n a l D is t r ib u t io n  and Abundance 
o f  th e  V alley*  s  W aterfow l

Numbers and p ro p o r t io n s  o f  th e  v a r io u s  s p e c ie s  o f  w a te rfo w l in  

th e  v a l l e y  f l u c tu a t e  th ro u g h o u t th e  y e a r  (T ab le  l ) . I n  g e n e ra l ,  M exican 

Ducks and some M alla rd s  com prise th e  r e s id e n t  b re e d in g  p o p u la t io n ;  th e  

r e s t  o f  th e  M alla rd s  and o th e r  w a te rfo w l a re  p r e s e n t  o n ly  d u rin g  th e  

w in te r in g  p e r io d .

Autumn M ig ra tio n

In c re a s e  in  numbers o f  w a te rfo w l began in  A ugust i n  b o th  y e a rs  

o f  th e  s tu d y . The S ie r r a  B o n ita  Ranch C ienega h a rb o re d  more w in te r in g  

ducks th a n  any  o th e r  body o f  w a te r  b u t  was n o t lo c a te d  u n t i l  November 

1973* F ig u re s  f o r  th e  autumn o f  t h a t  y e a r .a r e  th e r e f o r e  n o t a  r e l i a b l e  

index  t o  th e  r a t e  o f  in c re a s e  i n  f a l l  m ig ra n ts .  I n  T ab le  1 ,  d is c o v e ry  

o f  th e  Ranch C ienega acco u n ts  f o r  th e  e a r ly  November r i s e  in  numbers 

o f  M a lla rd s , P i n t a i l s ,  L e s se r  Scaup, and Ruddy Ducks.

17
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T ab le  1 . Numbers o f  w a te rfo w l seen  on th e  s tu d y  a r e a .  — F ig u re s  
in d ic a te  th e  maximum number o f  each  s p e c ie s  s ig h te d  in  any  one day 
d u r in g  c o n se c u tiv e  two-week p e r io d s .

M exican
Duck Mai 1 a-rfl G adwall P i n t a i l

T e a l
(an y

s p e c ie s )

B lue-w inged 
o r  Cinnamon 

T ea la

Peak
Number: 133 700 16 4600 — - -

D ate B iw eekly  Maximum Count

8 /1 -1 5 , 1973 7 1 0 . 0 19
8 /1 6 -3 1 31 13 0 50 mmm 78
9 /1 -1 5 43 0 0 124 59
9 / 16-30 16 2 0 100 mmm 40
IO /1-15 24 35 0 80 95 • » «

1 0 /1 6 -3 1 9 0 0 54 22 m m

11 /1 -1 5 110 38 0 625 m m  . m m

11/ 16-30 16 62 13 450 3 m m

12 /1 -1 5 20 34 0 • 192 70 m m

12 /16 -31 12 47 0 285 m m m m

1 /1 -1 5 , 1974 25 140 0 1235 m m m m

1/ 16-31 15 25 0 1110 * » • » m m

2 /1 -1 5 30 40 0 2330 m m m m

2 / 16-28 75 700 0 46oo m m m m

3 /1 -1 5 40 425 0 1260 m m m m

3 /1 6 -3 1 133 268 0 68 m m m m

4 /1 -1 5 52 173 16 30 m m

4 /1 6 -3 0 86 21 0 21 m m

5 /1 -1 5 23 6 1 3 mm mm m m

5 /16 -31 35 18 1 11 m m m m

6 /1 -1 5 42 21 0 . 2 m m m m

6 / 16-30 34 3 d 2 m m m m

7 /1 -1 5 2 k 0 0 m m m m

7 /1 6 -3 1 42 1 0 2 m m m  m

8 /1 -1 5 66 1 0 2 m m 38
8 /1 6 -3 1 45 0 0 14 m m 90
9 /1 -1 5 27 0 1 195 430
9/ 16-30 42 1 0 175 310
10/ 1-15 27 0 0 82 133 —  —
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T able  1 . (C o n tin u ed ) Numbers o f  w a te rfo w l see n  on th e  s tu d y  a r e a .

G reen-
w inged
T e a l

B lu e - 
w inged 
T e a l .

Cinnamon
T e a l

A m erican
Wigeon

N o rth e rn
S h o v e le r Redhead

Peak
Number: 435 7 100 115 196 29

D ate

8 /1 -1 5 , 1973 2

B iw eekly Maximum Count

1 1
8 /1 6 -3 1 14 mmmm mmmm 0 29 0
9 /1 -1 5 35 mm mm mmmm 5 90 0
9 / 16-30 20 mmmm mmmm 4 171 0
10/ 1-15 « » « " mmmm mmmm 76 100 5
10 /1 6 -3 1 —  — mmmm mmmm 5 190 6
1 1 /1 -1 5 35 0 0 12 100 2
n / 16-30 44 mm mm mm mm 27 122 21
12/ 1-15 mmwm mmmm mmmm 2 91 1
1 2 /1 6 -3 1 5 0 0 28 88 0
1 /1 -1 5 , 1974 11 0 14 1 40 7
1 /1 6 -3 1 205 0 20 8 34 7
2 /1 -1 5 435 7 45 51 119 29
2 / 16-28 325 0 41 42 128 16
3 /1 -1 5 330 3 35 115 120 25
3 /1 6 -3 1 355 4 60 51 190 19
4 /1 -1 5 328 0 42 9 196 2
4 /1 6 -3 0 42 4 100 40 77 0
5 /1 -1 5 4 5 27 6 12 1
5 /1 6 -3 1  . 5 3 7 2 0 2
6 / 1-15 2 2 6 0 2 1
6 / 16-30 2 1 2 0 6 1
7 /1 -1 5 0 0 4 0 0 0
7 /1 6 -3 1 0 0 0 0 0 0
8/ 1-15 7 mmmm mmmm 0 0 0
8/ 16-31 250 mm mm 0 5 0
9 /1 -1 5 mmwm mmmm 0 10 0
9/ 16-30 mmmm mmmm mmmm 1 0 0
1 0 /1 -1 5 mmwm mmmm mwmm 6 3 0
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T able  1 . (C on tinued ) Numbers o f  w a te rfo w l seen  on th e  s tu d y  a r e a .

.R ing-
necked
Duck

C anvas-
back

L e s se r
Scaup

D u ff le -  
head

Ruddy Common 
Duck M erganser

B lack -
B e l l ie d
T ree
Duck

Peak
Number: 16 104 40 5 125 3 6

D ate B iw eekly Maximum Count •

8/ 1 - 15 ,  1973 0 0 0 1 0 0 0
8 /1 6 -3 1 0 0 0 1 1 0 0
9 /1 -1 5 0 0 0 0 1 0 0
9 / 16-30 0 0 0 1 2 0 0
1 0 /1 -15 2 0 0 1 29 0 0
10 /16 -31 0 0 0 0 7 0 0
1 1 /1 -15 1 6 40 0 125 3 0
11/ 16-30 0 47 3 4 . 5 70 0 0
12/ 1-15 0 83 0 0 18 0 0
12/ 16-31 0 104 7 0 36 0 0
1 /1 -1 5 , 1974 2 43 2 0 12 0 0
1 /1 6 -3 1 2 85 2 2 8 0 6
2 /1 -1 5 2 17 0 2 7 0 0
2/ 16-28 2 18 0 2 13 0 0
3 /1 -1 5 16 8 1 1 17 0 0
3 /1 6 -3 1 5 4 4 0 23 0 0
4 /1 -1 5 6 0 0 0 13 0 0
4 /16 -30 3 0 19 0 10 0 0
5 /1 -15 3 Q 1 0 6 0 0
5 /1 6 -3 1 0 0 1 0 3 0 0
6 /1 -1 5 2 0 1 0 1 0 6
6/ 16-30 0 0 1 0 4 0 0
7 /1 -1 5 0 0 0 0 0 0 0
7 /1 6 -3 1 0 0 1 0 2 0 0
8 /1 -1 5 0 0 1 0 3 0 1
8 /1 6 -3 1 0 0 1 0 0 0 0
9 /1 -1 5 0 0 0 0 0 0 0
9 /1 6 -3 0 0 0 1 0 0 0 0
1 0 /1 -15 0 0 0 0 2 0 0

^ S p ec ies  were in d is t in g u is h a b le  becau se  o f  e c l ip s e  plumage o r  
p o o r v i s i b i l i t y .
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W intering  P er io d

P i n t a i l s  com prised  JO  p e r c e n t o f  th e  w in te r  p o p u la tio n  o f  

ducks In  th e  v a l l e y .  M allards made up more th a n  10 p e r c e n t o f  th e  

w in te r  a g g r e g a tio n , outnum bering M exican Ducks f i v e  t o  o n e . Green­

w inged T ea l and N orthern S h o v e le r s  a l s o  exceed ed  th e  t o t a l  number 

o f  M exican D ucks. O ther m igran ts found in  r e l a t i v e l y  s u b s t a n t ia l  

numbers (100  o r  more) in c lu d e d  Buddy D ucks, American W igeons, Canvas- 

b a ck s , and Cinnamon T e a l .  S e v e r a l a d d it io n a l  s p e c ie s  in  T able 1  were 

seen  s p o r a d ic a l ly  and u s u a l ly  in  sm a ll numbers. • •

The v a l l e y  h arbors numerous "w intering w ater  b ir d s  o th e r  th an  

d ucks. N ea r ly  1200 S a n d h ill  Cranes were seen  during one d ay’ s c e n su s .  

These wary b ir d s  f in d  re fu g e  in  th e  i s o la t e d  g r a s s y  exp an ses surrounding  

th e  p la y a  and have an ample fo o d  su p p ly  in  th e  w aste  g r a in  o f  nearby  

h a r v e s te d  sorghum f i e l d s . The o n ly  g e e se  s ig h te d  were a  t r a n s ie n t  

W h ite-fro n ted  Goose and Snow G oose.

With some e x c e p t io n s ,  w in te r in g  ducks fa v o red  la r g e r  w ater  

a rea s  i s o la t e d  from  human a c t i v i t y  o r  d is tu r b a n c e . The cou n try  c lu b  

la k e  a t  W jllco x  was u t i l i z e d  h e a v i ly  b y  a l l  s p e c ie s ,  though n o t b y  

la r g e  numbers o f  M exican Ducks. Groups o f  ducks and o th e r  b ir d s  u sed  

th e  la k e ’ s  c e n tr a l  sand b a rs  f o r  r e s t in g  and p r e e n in g . A ggregation s  

o f  N orthern S h o v e le r s  and d iv in g  ducks were u s u a l ly  p r e se n t  on one o f  

th e  two sewage p u r i f ic a t io n  ponds a t  th e  edge o f  W illc o x . O cca sio n a l  

human in tr u s io n  p lu s  la c k  o f  v e g e ta t io n  or  sh a llo w  w ater p rob ab ly  

recou n ted  f o r  th e  n ea r-a b sen ce  o f  M exican Ducks a t  t h i s  s i t e .  E xcept 

f o r  S h o v e le r s , d ab b lin g  ducks were r a r e ly  se e n  t h e r e .
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S p rin g  M ig ra tio n

W in te rin g  Ducks began d e p a r t in g  a t  th e  end o f  F eb ru a ry  and 

were g e n e r a l ly  gone by  m id -A p r il . Numbers o f  S a n d h i l l  C ranes d e c re a se d  

from  a  maximum f ig u r e  on 31 J a n u a ry  1973 ( l l6 0 -1 1 7 0 )  t o  zero  b y  th e  

m iddle o f  M arch. A l l  M exican Ducks, some M a lla rd s , and a t  l e a s t  one 

p a i r  o f  P i n t a i l s  rem ained  in  th e  v a l l e y  f o r  th e  b re e d in g  se a so n .

N e stin g  and Brood R ea rin g

A lthough some n o r th e rn  v i s i t o r s  were p r e s e n t  u n t i l  m id -A p ril, 

d i s p e r s a l  o f  m ated r e s id e n t  b i r d s  began in  e a r ly  M arch. P a i r  a c t i v i t y  

was e v id e n t ly  a t  i t s  h e ig h t  a round  th e  f i r s t  o f  A p r i l ,  and i s o l a t e d  

p a i r s  o f  ducks were n o ted  on many o f  th e  s c a t te r e d  purapbacks. By e a r ly  

1974 no w a te r  rem ained  in  th e  to - a c r e  S i e r r a  B o n ita  Ranch C ienega o r  

th e  20- a c r e  W illcox  C ountry  Club L ake, two o f  th e  th r e e  l a r g e  w a te r  

a re a s  w hich were u sed  b y  s e v e r a l  th o u san d  ducks d u rin g  th e  w in te r .  

N early  a l l  o th e r  Impoundments were s m a l le r ,  ra n g in g  betw een 0 .2 5  and 

1 .5  su r fa c e  a c r e s .  Because o f  t h i s  i n s u f f i c i e n t  range  o f  pond s i z e s ,

I  do n o t know w h eth er s p r in g  d i s p e r s a l  i n  t h i s  v a l l e y  i s  a  movement 

from  l a r g e r  b o d ie s  o f  w a te r  t o  s m a lle r  ones su p p o sed ly  more s u i t e d  t o  

n e s t in g  and b rood  r e a r in g .

I n  th e  th r e e  summer seaso n s  o f  1972-197^, M exican Ducks, 

M a lla rd s , P i n t a i l s ,  Cinnamon T e a l ,  and  p o s s ib ly  G reen-w inged T e a l 

p roduced  young in  th e  v a l l e y .  T e a l and P i n t a i l  re c o rd s  were u n u su a l, 

and n e s t in g  M exican Ducks f a r  outnum bered M a lla rd s . T ab le  2 shows th e  

d i s t r i b u t i o n  o f  th e  v a r io u s  n e s te r s  o b se rv ed  th ro u g h  th e  th r e e - y e a r  

p e r io d .  F ig u re s  a r e  c o n s id e re d  m inim al b ecau se  some b ro o d s c e r t a i n l y
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went u n d e te c te d . However, a s  th e  m a jo r i ty  o f  w a te r  s i t e s  were lo c a te d  

in  t h a t  a r e a ,  p ro d u c tio n  d a ta  i n  t h i s  p a p e r  p ro v id e  an  ap p ro x im a te , 

though c o n s e rv a tiv e , p ic tu r e  o f  th e  duck p o p u la t io n .  The 1972 and 1973 

f ig u r e s  in d ic a te  a  s m a lle r  p ro p o r t io n  o f  M a lla rd s , h y b r id s , and  unknowns 

th a n  were p ro b a b ly  p r e s e n t ,  a cc o rd in g  t o  G. P a t r i c k  O’B rie n , who g a th e r ­

ed  m ost o f  th e  d a ta  f o r  th e  two y e a r s .  To p ro v id e  a  more a c c u ra te  e s t i ­

mate o f  th e  M allard /M exican  Duck p o p u la t io n , I  a d ju s te d  my 1974 b rood  

numbers a cc o rd in g  t o  th e  freq u e n cy  o f  d rak es  cen su sed  t h a t  y e a r  d u rin g  

th e  e a r ly  s p r in g  p e r io d  o f  p a i r  a c t i v i t y .

T ab le  2 . Numbers o f  b roods o b serv ed  on th e  s tu d y  a r e a ,  1972-197

1972 • 1973 1974

S p e c ie s Obsa Obsa Obsa Adj*

M exican Duck 37 43 30 31

M alla rd 2 5 9 11

H ybrid 0 o' 0 2

Unknown (M ex-M all) 0 0 5 —

P i n t a i l 0 0 1 1

Cinnamon T e a l 0 1 0 0

U n id e n t if ie d  T e a l 0 1 0 0

TOTAL 39

R
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Number o f  b ro o d s o b se rv ed , 
b

Numbers o f  b roods a d ju s te d  a cc o rd in g  t o  th e  o b se rv a b le  compo­
s i t i o n  o f  th e  b re e d in g  M alla rd  /M exican Duck p o p u la t io n  i n  1974 ( 69 .8  
p e rc e n t M exican Ducks, 2 4 .9  p e rc e n t  M a lla rd s , 5*2 p e rc e n t  obvious 
h y b r id s ) .



No n e s ts  were found  d u rin g  th e  s tu d y , though  I  s e a rc h e d  in te n ­

s iv e ly  a t  s i t e s  where p a i r e d  ducks w ere a c t i v e . I  th e r e f o r e  r e l i e d  on 

a n a ly s is  o f  b rood  d a ta  t o  c r e a te  a  rough e s t im a te  o f  w a te rfo w l p ro d u c tio n  

in  th e  v a l l e y .  T ab le  3 p r e s e n ts  th e  numbers o f  ducks p roduced  on th e  

s tu d y  a re a  d u rin g  th e  th r e e - y e a r  p e r io d .  S iz e s  o f  b roods a t  f l i g h t  age 

each  y e a r  (T ab le  4) were u sed  t o  c a lc u la te  th e  numbers o f  M exican Ducks 

and M a lla rd s . P i n t a i l  and Cinnamon T e a l p ro d u c tio n  was a l s o  b ased  on 

o b served  b ro o d  s i z e s ,  b u t th e  f ig u r e  f o r  th e  u n id e n t i f i e d  t e a l  b ro o d  was 

e s tim a te d  a c c o rd in g  t o  t e a l  d a ta  p ro v id e d  b y  B ent ( l 9 5 l ) . P ro d u c tio n  in  

1974 was d e te rm in ed  from  b ro o d  numbers w hich had  been  a d ju s te d  a cc o rd in g  

to  th e  o b se rv ab le  male com p o sitio n  o f  th e  b re e d in g  M exican D uck/M allard  

p o p u la t io n . L o ca tio n s  o f  b roods a r e  g iv en  in  Appendix D. G eographic 

p lacem ent o f  th e  p e r t i n e n t  ponds can  be found by  r e f e r r a l  t o  Appendix A.

T able  3« E s tim a te d  numbers o f  ducks p roduced  on th e  s tu d y  a r e a ,  1972- 
1974.

2k

E stim a te d  Numbers o f  Ducks P roduced

S p ec ie s 1972 1973 1974

M exican Duck 207 254 173

M alla rd 31 30 57

H ybrid 0 0 10

P i n t a i l 0 0 10

Cinnamon T e a l 0 7 0

U n id e n tif ie d  T e a l 0 6 0

TOTAL 218 297

0L
T

V
CVJ



Sample s i z e  i sT ab le  4 .  Numbers o f  M a lla rd  and Mexican- d u c k lin g s  se e n  p e r  b ro o d , 1972-1974. -
i n  p a re n th e s e s .  1972 and  1973 o b s e rv a tio n s  were p ro v id e d  b y  G. P a t r i c k  O 'B r ie n .

AVERAGE OBSERVED BROOD SIZES

1972 1973 1974

S iz e  C la ss
M exican Duck 
and M alla rd

M exican Duck 
and M a lla rd

M exican
Duck

Mex, M a ll, and  un ­
id e n t i f i e d  M ex-M all

Downy 5-5  (2 4 ) 6 .1  —— 4 .7  ( 22) 4 .1  ( 36)

O n e -q u a r te r  grown 4 .8  ( 25 ) 5 .4  (2 4 ) 4 .4  ( 12) 4 .1  (15 )

O n e -h a lf  grown 6 .2  ( 7 ) 4 .3  ( 10) 5 .4  (4 ) 4 .8  ( 6 )

T h re e -q u a r te rs  grown 
o r  f le d g e d

5 .6  ( 16 ) 5-9  ( 20 ) 5 .6  ( l4 ) 5 .3  ( 16 )

RANGE OF MEXICAN DUCK AND MALLARD BROOD SIZES

S iz e  C la ss 1972 1973 1974

Downy 1-11 2-13 2-10

T h re e -q u a r te r s  grown 2-10 2-11 1-10
o r  f le d g e d
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Because no n e s ts  were fo u n d , "brood d a ta  were u sed  t o  e s tim a te  

th e  n e s t in g  sea so n . The egg la y in g  p e r io d  o f  th e  c lo s e ly  r e l a t e d  M alla rd  

av erag es  around  e ig h t  days (K e ith  1961,  Sm ith 1971* S to u d t 1 9 7 l ) .  About 

26 days a r e  r e q u ir e d  f o r  in c u b a tio n  (B ent 1 9 5 l ) • B ack -d a tin g  each  b ro o d  

b y  i t s  age p lu s  3^ days f o r  la y in g  and in c u b a tio n  p roduced  a  rough p i c ­

tu r e  o f  th e  1974 re p ro d u c tiv e  p e r io d  f o r  M exican Bucks and M alla rd s  

(F ig u re  5)» The n e s t in g  sea so n  ( f i r s t  egg la y in g  t o  l a s t  h a tc h )  e x ten d ­

ed  from  l a t e  March t o  m id -Ju n e , w h ile  b ro o d  r e a r in g  "spanned th e  p e r io d  

betw een l a t e  A p r i l  and m id-Sep tem ber. .The l a t t e r  -halves o f  A p r i l  and 

May seemed t o  com prise th e  r e s p e c t iv e  peaks f o r  la y in g  and h a tc h in g . 

M exican Buck d a ta  make up most o f  th e  la y in g  and h a tc h in g  c u rv e s . The 

graph in d ic a te s  l i t t l e  i f  any  d i f f e r e n c e  in  th e  n e s t in g  ch ro n o lo g ie s  o f  

th e  two s p e c ie s .

Only l im i t e d  f i e l d  work was u n d e rta k e n  in  Septem ber and O ctober 

o f  1974. I f  any  b i r d s  rem ained  in  b ro o d s a t  t h a t  t im e , th e y  were n o t 

o b se rv ed . In  th e  p re v io u s  y e a r ,  I  n o te d  one n early -g ro w n  b ro o d  o f  

f l i g h t l e s s  M exican Bucks a s  l a t e  a s  th e  end o f  S ep tem ber. These ju v e ­

n i l e s  w ere a g a in  seen  i n  a s s o c ia t io n  w ith  th e  hen  on th e  nth and l 6t h  

o f  O ctober (p e r s o n a l  com m unication on 18 O ctober 1973 from  W alte r 

A nderson, g ra d u a te  s tu d e n t ) . T h is  b ro o d  may have p r o t r a c te d  th e  1973 

re p ro d u c tiv e  sea so n  lo n g e r  th a n  what i s  norm al and was p ro b a b ly  th e  

r e s u l t  o f  r e n e s t in g .  •

S i t e s  u se d  in  th e  n e s t in g  seaso n  were g e n e r a l ly  purapback p o n d s . 

The v a l l e y  c o n ta in e d  v e ry  few  w a te r  a re a s  o f  o th e r  s o r t s .  A lte rn a te  

ty p e s  u sed  b y  w a te rfo w l in c lu d e d  th e  W illcox  C oun try  Club Lake (d r y  in  

1974), two A rizona  Game and F is h  D epartm ent ponds n e a r  th e  p la y a ,  an
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abandoned g ra v e l  p i t  s u p p lie d  y e a r-ro u n d  b y  w a te r  t a b l e  seep ag e , and 

one c a t t l e  ta n k .  Human a c t i v i t y  was p ro b a b ly  re s p o n s ib le  f o r  th e  la c k  

o f  b roods a t  th e  W illco x  g o lf  co u rse  pond, though  ducks n e s te d  i n  a re a s  

which were c lo se  b y  b u t  a p p a re n tly  l e s s  d is tu r b e d .  E x cess iv e  d i s tu r b ­

ance and la c k  o f  co v er p ro b a b ly  made th e  W illco x  sewage p u r i f i c a t i o n  

ponds u n a t t r a c t iv e  t o  ducks; how ever, a  b rood  was o b serv ed  th e r e  in  1973 

(p e r s o n a l  com m unication from  G. P a t r i c k  O 'B rien  on l 6 May 1973)•

S m all g roups o f  two o r  th r e e  p o s t-b re e d in g  d rak es  were f i r s t  

e v id e n t i n  e a r ly  May, group s iz e  in c re a s in g  somewhat b e fo re  th e  o n s e t 

o f  th e  e c l ip s e  p e r io d .  Some o f  th e s e  b i r d s  were p ro b a b ly  n o n b re e d e rs .

X n e v e r en co u n te red  any  f l i g h t l e s s  ducks, and in  June and  J u ly  I  saw 

m o s tly  fem a les  and  young.

V ario u s  k in d s  o f  s h o re b ird s  a ls o  n e s t  in  th e  S u lp h u r S p rin g s  

V a lle y . My f in d in g s  in c lu d e  an  in c u b a tin g  K i l ld e e r ,  one downy b rood  o f  

Snowy P lo v e rs ,  and  a  ju v e n i le  Am erican A vocet dead from  unknown c a u s e . 

O th er w a te r  b i r d s  such  a s  Am erican Coots p ro b a b ly  p roduced  young which 

were n o t o b se rv ed .

M exican Duck A c t iv i t i e s  and B ehav io r 

F eed in g , r e s t i n g ,  c o u r t in g ,  and m ating  a c t i v i t i e s  were o b serv ed  

d u rin g  w in te r .  E xcep t f o r  S a n d h i l l  C ran es , I  n e v e r  saw w a te rfo w l fe e d ­

in g  in  h a rv e s te d  g r a in  f i e l d s .  Ducks a t  th e  ponds f e d  o r  d is p la y e d  m ost 

v ig o ro u s ly  i n  th e  m orning and  ev en in g  h o u rs , th e n  r e s t e d ,  p re e n e d , and 

dozed d u rin g  m idday. T h is  dichotom y o f  a c t i v i t y  became more pronounced

a s  th e  w ea th e r became h o t t e r
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I  o b serv ed  P i n t a i l s ,  M a lla rd s , and G reen-w inged and Cinnamon 

T e a l c o u r t in g  from  l a t e  November t o  l a t e  M arch, w ith  m ost a c t i v i t y  

o c c u r r in g  in  Ja n u a ry  and F e b ru a ry . On 21 March 1973, I  w atched a  

group o f  d rake  M exican Ducks c o u r t in g  on a  s m a ll, i s o la te d  pumpback. 

T h e ir  a c t i v i t y  co rresp o n d ed  w ith  Hochbaum* s ( 19VO d e s c r ip t io n  o f  p r e ­

n u p t ia l  c o u r ts h ip  a s  c h a r a c te r iz e d  b y  s e v e r a l  m ales com peting b e fo re  a
!

fe m a le . A lthough th e  in d iv id u a ls  I  ob serv ed  were a t  to o  g r e a t  a  d i s ­

ta n c e  t o  d is c e rn  d e t a i l ,  b a s ic  p a t te r n s  ap p eared  t o  m atch th o s e  commonly 

d e sc r ib e d  f o r  th e  M alla rd  (D e laco u r 1956, Jo h n sg a rd  1955) • Head pump­

in g , which may be seen  in  b o th  s e x e s , was m ost f r e q u e n t  and c o n s is te d  o f  

r a p id  up-and-dow n movements o f  th e  h e a d . A lso  o b serv ed  was th e  h ead  

d ip p in g  o r  " g ru n t-w h is t le "  m otion  w h ere in  d ra k e s  d ip p ed  th e  b i l l  in to  

th e  w a te r , th e n  su d d en ly  yanked head  and b i l l  skyward, s c a t t e r in g  w a te r  

o v e r th e  b r e a s t  and b a ck . D rakes o c c a s io n a l ly  assumed an  u p r ig h t  p o s i ­

t i o n  in  th e  w a te r , accom panied by  v ig o ro u s  w ing f la p p in g .

In  g e n e ra l  th e  S u lp h u r .S p r in g s  p o p u la t io n  o f  M exican Ducks and 

M alla rd s  ap peared  p a i r e d  b y  th e  end o f  F e b ru a ry . I  w itn e s se d  c o p u la t io n  

b y  a  M alla rd  p a i r  on 22 November 1973 and 31 J a n u a ry  1974.

The u n s u c c e s s fu l  n e s t  s e a rc h  p lu s  th e  s e c lu s io n  and w a rin e ss  o f  

m ated b i r d s  p r o h ib i te d  o b s e rv a tio n  o f  n e s t in g  a c t i v i t i e s .

Most b ro o d  s ig h t in g s  o c c u rre d  in  th e  ev en in g  o r  e a r ly  m orning .

I  presum e d u c k lin g s  t o  be more a c t iv e  a t  n ig h t  b ecau se  t w i l i g h t  and 

d a rk n ess  p ro v id e  concealm ent and a ls o  b r in g  o u t abundant i n s e c t s .  I  

p a r t i c ip a t e d  in  one n ig h ttim e  census and found  s e v e r a l  b ro o d s b y  t h a t

method
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The t e r r i t o r i a l i s m  w hich was so im p o rtan t in  th e  n e s t in g  phase  

d id  n o t a p p ea r d u rin g  th e  b rood  r e a r in g  p e r io d .  On a t  l e a s t  one occa­

s io n , I  saw two fa m ily  groups o f  hens and  young swimming to g e th e r .  As 

many a s  th r e e  fem a les  w ith  b ro o d s were ob serv ed  on one pond s im u lta ­

n e o u sly , y e t  I  n o ted  no f r i c t i o n  betw een h e n s . I n  t h i s  l a t t e r  in s ta n c e ,  

th e  mate o f  one h en  accom panied h e r  and  th e  young b u t  showed no a n ta g o -  

siam  tow ard  o th e r  g ro u p s . I t  seem s, how ever, t h a t  fem a les  may a c t  t o  

m a in ta in  some degree  o f  b ro o d  s e g re g a t io n . I  once w atched  a  M exican 

d u ck lin g  le a v e  i t s  broodm ates and  l i n g e r  q u i te  c lo se  t o  a  M a lla rd  fem ale 

and h e r  one y o u n g s te r  u n t i l  a  sudden p eck  from  th e  hen  s e n t  i t  b ack  t o  

i t s  fa m ily .

U n ity  o f  a c t i v i t y  among broodm ates was e v id e n t ,  e s p e c ia l l y  in  

th e  younger b i r d s .  I  n o t ic e d  a  s tro n g  ten d en cy  f o r  members o f  b ro o d s 

t o  rem ain  bunched to g e th e r ,  even  when th e  hen  was a b s e n t .

There was ample o p p o r tu n i ty  t o  o b serv e  d e fe n se  and escap e  re a c ­

t io n s  b y  hens and b ro o d s , though  I  d is tu rb e d  th e  b i r d s  a s  l i t t l e  a s  

p o s s ib le .  A r e l a t i v e l y  u n o b tru s iv e  approach  cau sed  th e  hen  t o  q u ie t ly  

le a d  h e r  b rood  away. She u s u a l ly  h id  h e r s e l f  and  young in  p e r ip h e r a l  

v e g e ta t io n  b u t  som etim es em erged a lo n e  l a t e r ,  ap p ro ach in g  rem arkab ly  

c lo se  t o  th e  in t r u d e r  i n  a  few  c a s e s .  I n  one in s ta n c e  th e  n e a r e s t  

a q u a tic  co v er c o n s is te d  o f  s c a t t e r e d  tum bleweeds which o f f e r e d  l i t t l e  

p r o te c t io n .  W ith in  th e s e  th e  h en  g a th e re d  h e r  young c lo s e ly  t o  h e r  and 

a l l  r e l i e d  on t o t a l  im m o b ility  f o r  con cea lm en t. On o c c a s io n s  when my 

appearance  was sudden , th e  s t a r t l e d  quacking  o f  th e  hen  s e n t  a l l  duck­

l in g s  s c u r ry in g  and f la p p in g  f o r  th e  n e a r e s t  c o v e r . D e sc rib in g  s im i la r  

a c t i v i t y  in  B lue-w inged T e a l and  P i n t a i l s ,  Hoctibaum (1944) and  Sowls
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( 1955) p o in t  o u t t h a t  d i f f e r e n t  ty p e s  o f  c a l l s  "by th e  hen  ap p ea r t o  

r e le a s e  c e r t a in  d e fe n s iv e  r e a c t io n s  i n  th e  young.

F e ig n in g  "behavior "by th e  hen  was h e r  m ost common r e a c t io n  to  

human in t r u s io n .  A f te r  th e  young dashed  f o r  c o v e r , th e  m a te rn a l b i r d  

o f te n  f la p p e d  c o n sp ic u o u s ly  a c ro s s  th e  w a te r , u t t e r i n g  lo u d  c r i e s .  On 

one o cca s io n  s im i la r  b e h a v io r  o c c u rre d  on la n d .

D ucklings which were h a rd -p re s s e d  o r  su d d en ly  d is tu rb e d  some­

tim es  r e s o r te d  t o  d iv in g , em erging l a t e r  in  th e  p r o te c t io n  o f  overhang­

in g  v e g e ta t io n .  One tim e  s e v e r a l  b ro o d  members s u r fa c e d  w ith  o n ly  

crown, e y e s , and  n o s t r i l s  above w a te r ;  th e y  rem ained  so u n t i l  I  l e f t  

th e  a r e a .  D iving r e a c t io n s  were o n ly  seen  in  d u c k lin g s  l e s s  th a n  h a l f  

grown.

H y b r id iz a t io n

C lose r e l a t io n s h ip  among members o f  th e  genus Anas i s  demon­

s t r a t e d  b y  th e  many c a se s  o f  c ro s sb re e d in g  and  th e  h ig h  in c id e n ce  o f  

f e r t i l i t y  among h y b rid s  ( Jo h n sg a rd  1960b ) . S im i l a r i t y  o f  c o u r ts h ip  

betw een M alla rd s  and M exican Ducks p lu s  t h e i r  a s s o c ia t io n  d u rin g  th e  

w in te r  p e r io d  o f  p a i r  fo rm a tio n  can  p resum ably  le a d  t o  much c ro ssm a tin g . 

I n  r e c e n t  decades th e s e  f a c to r s  p lu s  c r e a t io n  o f  new w a te rfo w l h a b i t a t  

have r e s u l t e d  in  sy m p a tric  b re e d in g  b y  th e s e  two s p e c ie s  in  th e  S u lp h u r 

S p rin g s  V a lle y .

Because h y b r id  c h a r a c t e r i s t i c s  co u ld  n o t alw ays be d e te c te d  in  

th e  f i e l d ,  I  was u n ab le  t o  d e te rm in e  th e  in c id e n c e  o f  c ro s sb re e d in g  

in  th e  s tu d y  a r e a .  On one o c c a s io n  a  d rake  M a lla rd  was seen  p a i r e d  t o  

a  M exican Duck h e n . T h a t c r o s s p a i r in g  o c cu rs  t o  a  c o n s id e ra b le  deg ree
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i s  in d ic a te d  "by th e  r e l a t i v e  numbers o f  h y b r id  d ra k e s . I  t a l l i e d  

M exican Duck, M a lla rd , and obvious h y b r id  d rak es  d u rin g  th e  p e r io d  o f  

s p r in g  p a i r  a c t i v i t y  a f t e r  th e  m ig ran t M alla rd s  had  d e p a r te d  and b e fo re  

d rak es  went in to  e c l ip s e  p lum age. T h is  p roduced  a  r a t i o  o f  1 3 .1  M exican 

Ducks: 4 .7  M a lla rd s : 1 h y b r id .  I  c o n s id e r  t h i s  a  rough index  o f  th e  

com position  o f  th e  b re e d in g  p o p u la t io n .  The p ro p o r t io n  o f  h y b r id s  

a s s u re d ly  i s  low , how ever, f o r  h y b r id  c h a r a c t e r i s t i c s  w ere f r e q u e n t ly  

o b sc u re .

I n  p u re  s t r a i n s  o f  M a lla rd s  and M exican Ducks, such w ide v a r i a ­

t i o n  in  fem ale  body c o lo r a t io n  e x i s t s  t h a t  th e  ex trem es o f  each  s p e c ie s  

may o v e rla p  (L in d se y  19^6 ) .  P o s i t iv e  i d e n t i f i c a t i o n  o f  some hens may be 

im p o ss ib le , e s p e c ia l l y  i n  th e  f i e l d .  I n  a  sy m p a tric  zone where c ro s s ­

b re e d in g  o c c u rs , such  a  t a s k  becomes in su rm o u n tab le . I  th e r e f o r e  r e ­

co rded  o n ly  m ale c ro s s e s  when a s s e s s in g  th e  numbers o f  h y b r id s .

Plumage p a t t e r n s  o f  h y b r id  m ales e x h ib i te d  v a r io u s  d eg rees  o f  

b le n d in g  o f  p a r e n t a l  c h a r a c t e r i s t i c s . Commonly p re s e n t  was a  m e ta l l i c  

g reen  c o lo r a t io n  on th e  h ead  in v o lv in g  th e  crown, nap e , o r  p o s to c u la r  

a r e a .  H ybrid  d rak es  o f te n  p o s se s s e d  th e  M a lla rd ’ s b la c k -a n d -w h ite  r e a r  

and c u r le d  u p p e r t a i l  c o v e r t s . M a lla rd  t r a i t s  w ere o f te n  e v id e n t  in  th e  

body plumage b u t  w ere g e n e r a l ly  subdued o r  o b scu red  b y  th e  p l a i n  dusky 

c o lo r  o f  M exican Duck in f lu e n c e .  The u p p e r b r e a s t  som etim es te n d ed  

to w ard  c h e s tn u t ,  b u t  l e s s  d em arca tio n  e x i s t e d  betw een c h e s t  and b e l l y  

c o lo r a t io n ,  th e  u n d e rs id e s  b e in g  d a rk e r  th a n  in  p u re  M a lla rd s . S capu- 

- l a r s  o f te n  showed M a lla rd l ik e  v e rm ic u la t io n s . One h y b r id  f e a tu r e d  th e  

d a rk  e y e lin e  o f  th e  M exican Duck. B i l l  c o lo r  may approx im ate  t h a t  o f  

e i t h e r  s p e c ie s .
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Though n o t a s  d a rk  a s  i n  th e  fe m a le , t a i l  f e a th e r s  o f  d rake  

M exican Ducks a re  n o t ic e a b ly  dusky (D elaco u r 1 9 5 6 ). Male M alla rd s  

p o sse ss  p u re  w h ite  t a i l s .  B i l l  c o lo r  i n  fem ale  M exican Ducks v a r ie s  

from  a  f l a t  g ra y , o f te n  w ith  l a t e r a l  t in g e s  o f  o ran g e , t o  dusky a lo n g  

th e  c e n te r  and b r i l l i a n t  o range on th e  s id e s  (D e laco u r 1956, Zahm 1973)* 

On o c ca s io n  I  view ed m ale M exican Ducks h av in g  o b v io u s ly  l i g h t  r e c -  

t r i c e s ,  in c lu d in g  a  couple  o f  d ra k e s  whose t a i l  f e a th e r s  ap p ea red  p u re  

■white. B i l l  c o lo r  o f  a l l  hens m atched th e  d e s c r ip t io n  f o r  M exican Duck 

fe m a le s . N ever d id  I  see  th e  m an d ib u la r o ran g e -an d -b lac k  s p lo tc h in g  

g e n e r a l ly  a s c r ib e d  to  h en  M a lla rd s , y e t  plumage c o lo r a t io n  in d ic a te d  

t h a t  some o f  th e  n e s t in g  fem a les  were o f  t h i s  s p e c ie s .  R es id en t fem ale  

M alla rd s  s u r e ly  were p re s e n t  b ecau se  s e v e r a l  m ated d rak es  were o b serv ed  

d u rin g  th e  e a r ly  n e s t in g  s e a so n . C onfusing  th e  p ic tu r e  f u r t h e r  w ere 

d rak es  p o s se s s in g  a  v a r i e t y  o f  c o n f l i c t in g  c h a r a c t e r i s t i c s .  P erhaps 

th e s e  anom alies in d ic a te  t h a t  th e  v a l l e y ’ s p o p u la t io n  i s  t o  a  la r g e  

e x te n t  h y b r id .

R equirem ents and  L im itin g  F a c to rs  o f  th e  M exican Duck 

Summer H a b ita t  A n a ly s is

Because w a te rfo w l te n d  t o  b e  g re g a r io u s  in  w in te r ,  th e  p re sen c e  

o f  o th e r  sp e c ie s  a t  a  pond d u rin g  t h a t  seaso n  p resum ab ly  d id  n o t i n f l u ­

ence th e  a r e a ’ s u se  b y  M exican Ducks. On th e  o th e r  hand , t e r r i t o r i a l i s m  

in  th e  re p ro d u c tiv e  p e r io d  c o n c e iv a b ly  co u ld  l i m i t  ducks on a  p a r t i c u l a r  

pond. I n  t h a t  c ase  seme b i r d s  co u ld  be  fo r c e d  o n to  su b o p tim al s i t e s ,  

confounding  my e f f o r t s  t o  de term in e  p r e f e r r e d  h a b i t a t .  To p a r t i a l l y  

t e s t  t h i s  p o s s i b i l i t y ,  I  perfo rm ed  th r e e  C h i-sq u are  t e s t s  u s in g  th e
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fo llo w in g  r e s p e c t iv e  d a ta :  ( l )  o n ly  p o s i t i v e l y  i d e n t i f i e d  M alla rd  and 

M exican Duck "broods, ( 2 ) f l  p lu s  c o n s id e ra t io n  o f  unknown b roods a s  

M exican Ducks, ( 3 ) f l  p lu s  c o n s id e ra t io n  o f  unknown b ro o d s a s  M a lla rd s . 

In  a l l  in s ta n c e s  th e  p re sen c e  o f  b o th  M alla rd  and M exican Duck b roods 

on a  g iv e n  pond was shown t o  be  in dependen t o f  each  o th e r ’ s in f lu e n c e  

( = . 618,  . 078 , . 805; < d .f . = 1 ,  p < . 05) .  I  th e r e f o r e  c o n s id e r  my

cen su ses  o f  M exican Ducks a t  each  pond to  be in d ic a t iv e  o f  th e  duck s’ 

p r e f e r r e d  w in te r  and b ro o d  r e a r in g  h a b i t a t s .  T e r r i t o r i a l i t y  o f  n e s t in g  

p a i r s  may have in tro d u c e d  e r r o r  in to  my a n a ly s is  o f  summer h a b i t a t  o th e r  

th a n  b ro o d  p o n d s .

D uring th e  warm m onths o f  th e  y e a r ,  th e  environm ent m ust f u l f i l l  

th e  m u lt ip le  needs o f  ducks in v o lv e d  in  n e s t in g ,  b ro o d  r e a r in g ,  and 

m o ltin g . Because no n e s ts  o r  f l i g h t l e s s  b i r d s  were see n , d e s c r ip t io n s  

o f  n e s t in g  and m o ltin g  h a b i t a t  m ust be s p e c u la t iv e  t o  some d e g re e . The 

p re sen ce  o f  b ro o d s a t  a  pond may be  in d ic a t iv e  o f  n earb y  n e s t in g  co v e r , 

e x ce p t i n  c a se s  where hens and  young have t r a v e le d  betw een p o n d s.

The l im i t e d  number o f  M exican Duck n e s t s  d is c o v e re d  b y  in v e s ­

t i g a t o r s  i n  r e c e n t  y e a r s  were g e n e r a l ly  lo c a te d  in  r e l a t i v e l y  dense 

co v er in  a re a s  f r e e  from  in t r u s io n  b y  l iv e s to c k  o r  humans (D av is  and 

B e v i l l  1970, W illiam s 1973, 1974, Zahm 1 9 7 3 ). The r e l a t e d  B lack  Duck 

(Anas r u b r ip e s ) te n d s  t o  s e l e c t  s i t e s  a t  w hich th e  m ost ad eq u a te  co v er 

i s  p r e s e n t  a t  th e  tim e  o f  n e s t in g  (C o u lte r  and M endall 1968) .  W esting 

a c t i v i t y  began in  March on th e  s tu d y  a r e a ,  when l i t t l e  o r  no p r o te c t io n  

was a f fo rd e d  b y  id le  fa rm  f i e l d s  and th e  s p a r s e ,  sometimes b u rn e d -o v e r 

weed grow th from  th e  p re v io u s  y e a r .  I n  th e  absence  o f  o th e r  c o v e r , I
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su sp e c t t h a t  M exican Duck hens u se  th e  dense s ta n d s  o f  w in terg row n 

b a r le y  o r  w heat which f r e q u e n t ly  a d jo in e d  th e  punrpback p o n d s. Of 21 

ponds known t o  have p roduced  b ro o d s  i n  1974, 13 were a d ja c e n t  t o  th e s e  

c ro p s  (T ab le  5) .  In  a d d i t io n  t o  w heat o r  b a r le y ,  dense grow th o f  a l k a l i  

sa c a to n  o r  l im i t e d  co v er i n  n earb y  m esq u ite  p a s tu r e s  p ro v id e d  p r o te c t io n  

in  a  few  a r e a s .  T ab le  5 .su g g es ts  t h a t  th e  p re sen c e  o f  a p p a re n t ly  ade­

qua te  co v er a t  a  pond does n o t g u a ra n tee  n e s t in g .  O ther e c o lo g ic a l  

n e c e s s i t i e s  may be la c k in g , th e r e  may e x i s t  a  s u rp lu s  o f  s u i t a b le  b re e d ­

in g  a r e a s ,  o r  some o f  th e  s o - c a l le d  n o n p ro d u c tiv e  s i t e s  may a c tu a l ly  

have su p p o rted  u n observed  b ro o d s . The d a ta  do show t h a t  n e s t in g  depends 

on th e  p re sen c e  o f  co v er p l a n t s .  W in te r c ro p s  a r e  o f  p a r t i c u l a r  impor­

ta n c e  i n  e x c lu s iv e ly  a g r i c u l t u r a l  s e c t io n s  where n a t iv e  v e g e ta t io n  o r  

p a s tu re la n d  i s  s c a r c e . -

T able  5 . 1974 n e s t in g  co v er a t  21 p ro d u c tiv e  ponds and a t  a  s im i la r
number o f  random ly s e le c te d  n o n p ro d u c tiv e  p o n d s .

Type o f  Cover
P ro d u c tiv e

Ponds
N onproductive 

Ponds

Wheat o r  B a r le y 8 7

M esquite  P a s tu re 3 2

Dense P e r ip h e r a l  o r  
S urround ing  G rass 5 2

Wheat o r  B a r le y  p lu s  
M esquite  P a s tu re 1 1

Wheat o r  B a r le y  p lu s  Dense
P e r ip h e r a l  o r  S u rro u n d in g  G rass 4 0

No Cover 0 12
TOTAL 21 24
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A l l  d u c k lin g s  which X saw u sed  o n ly  th o s e  ponds h av in g  s u f f i ­

c ie n t  p e r ip h e r a l  co v e r f o r  co n cea lm en t. G e n e ra lly  h ro o d s were p r o te c te d  

b y  dense s h o re l in e  g ra s s e s  which in  many c a se s  overhung th e  d i tc h  o r  

pond. V ery  few  ponds in  th e  v a l l e y  had  e x te n s iv e  s ta n d s  o f  c a t t a i l s  

o r  ru s h e s .

S t a t i s t i c a l  t e s t s  perfo rm ed  on th e  com posite o f  h a b i t a t  d a ta  d id  

n o t alw ays p roduce c o n s is te n t  o r  e x p l ic a b le  r e s u l t s .  T ab le s  6 and J 

summarize th e  m ajo r outcom es o f  summer a n a ly s i s .

V e g e ta t io n . P la n ts  a t  th e  w a te r  s i t e s  were s tu d ie d  b o th  in  

r e fe re n c e  t o  s p e c ie s  co m p o sitio n  and  o v e r a l l  d e n s i ty .  I n  s tu d y in g  th e  

r e l a t i o n  betw een p la n t s  and u se  o f  ponds by  M exican Ducks, I  a p p lie d  

s t a t i s t i c a l  a n a ly s is  o n ly  t o  th e  v e g e ta t io n  d e n s i ty  d a ta .  P resum ably  

th e  u se  o f  v e g e ta t io n  a s  co v er i s  o f  g r e a te r  v a lu e  t o  ducks th a n  th e  

p re sen c e  o f  any  one p la n t  s p e c ie s  a t  a  pond . F u rth e rm o re , I  o b se rv ed  no 

ten d en cy  f o r  p a r t i c u l a r  k in d s  o f  p l a n t s  t o  o c cu r a t  p rim e duck a re a s  b u t  

n o t o th e r  p o n d s .

Common and s c i e n t i f i c  names o f  a n  e n co u n te re d  p la n t s  may be 

found  in  Appendix C. Appendix E p r e s e n ts  i n  d e t a i l  th e  p e rc e n t  o ccu r­

ren ce  and  r e l a t i v e  abundance o f  th e s e  sp e c ie s  i n  th e  th r e e  pond zones 

( c e n t r a l ,  m a rg in a l, and  s h o r e l in e ) .  T ab le  8 sum m arizes th e  d i s t r i b u t i o n  

o f  m ajo r p la n t s  a t  th e  ponds and  d en o tes  th o s e  w hich a r e  o f te n  consumed 

b y  w a te rfo w l.

The f i v e  m ost common p l a n t s  a lo n g  th e  w a te r  a re a s  w ere Johnson  

g r a s s ,  a s t e r ,  w ild  m i l l e t ,  c u r ly - l e a f  dock , and  sm artw eed. The l a s t  

th r e e  a re  im p o rtan t duck fo o d s  (M a rtin  and U h le r 1 9 5 l)  • In  a d d i t io n  

M artin  and U h le r r e p o r t  t h a t  d om estic  sorghum (Sorghum v u lg a re )  i s



T ab le  6 .  O n e -fa c to r  e f f e c t s  o f  summer h a b i t a t  v a r ia b le s  on th e  p re sen c e  o f  M exican Duck b ro o d s 
o r  a d u l t s . — L ev e l o f  s ig n if ic a n c e  i s  i n  p a re n th e s e s .  HA = n o t a n a ly z e d , t  = in c re a s e d ,
1 = d e c re a se d .

S h o re lin e Maximum
Method o f Dependent V e g e ta tio n D is tan c e
A n a ly s is V a ria b le D e n s ity W ater Depth Pond A creage D is tu rb an ce t o  Cover

C h i-sq u a re P resen ce  
o f  Brood

t  d e n s i ty ,  
t  b roods 

( .0 5 )

NA NA 1d is tu rb a n c e ,  
tb ro o d s  

( .0 0 5 )

NA

t - t e s t P rese n ce  
o f  Brood

NA Not s i g . Not s i g . NA Not s i g .

C o r r e la t io n
C o e f f ic ie n t s

Duck co u n ts HA Not s i g . t a c r e a g e ,  NA
l a v e ,  co u n ts  •

( .0 5 )

1 d i s ta n c e ,  
t a v e .  co u n ts

( . 01 )

M u ltip le
R eg ress io n

Duck co u n ts NA Not s i g . Not s i g . NA t  d i s ta n c e ,  
t a v e .  co u n ts

( . 01 )

One-way 
A n a ly s is  
o f  V arian ce

Duck co u n ts • No s i g n i f i c a n t  d i f f e r e n c e s shown betw een groups - - - - - -

F a c t o r i a l  
A n a ly s is  
o f  V arian ce

Duck co u n ts Not s i g . Not s i g . Not s i g . id i s tu r b a n c e ,  
. 1 a v e . co u n ts

NA



! T ab le  J .  I n te r a c t io n s  betw een h a b i t a t  v a r i a b l e s .  — L ev e l o f  s ig n i f ic a n c e  i s  in  p a re n th e s e s .

TWO-FACTOR INTERACTIONS BETWEEN HABITAT VARIABLES

S t a t i s t i c a l  P ro ced u re V a r ia b le s  T e s ted S eason S ig n i f ic a n t  R e s u lts

F a c t o r i a l  A n a ly s is  
o f  V arian ce
( a p p l ie d  t o  a l l  b in a r y  
co m b in a tio n s  o f  in d e ­
p e n d en t v a r ia b le s )

V e g e ta tio n  d e n s i ty
Depth
A creage
D is tu rb a n ce
Maximum d is ta n c e  t o  co v er

Summer. D is tu rb an ce  v s .  maximum 
d is ta n c e  t o  c o v e r : 
n e g a tiv e  in t e r a c t io n  

( .0 5 )

C o r r e la t io n
C o e f f ic ie n t s

A creage v s . d ep th
A creage v s .  max. d i s t .  t o  co v e r
Depth v s .  max. d i s t .  t o  co v er

Summer A creage v s . maximum d i s t .  
t o  co v e r: p o s i t iv e  c o r r e ­
l a t i o n  o f  .921  ( . 01 )

A creage v s .  d ep th
A creage v s .  max. d i s t .  t o  co v er
Depth y s .  max. d i s t .  t o  c o v e r .

W in te r A creage v s .  max. d i s t .  t o  
co v e r: p o s i t iv e  c o r r e l a ­
t i o n  o f  .881  ( .O l)

EFFECT OF OHO-FACTOR INTERACTION ON A RESPONSE VARIABLE

S t a t i s t i c a l  P ro ced u re
I n te r a c t io n  o f  
H a b ita t  V a r ia b le s

Response
V a r ia b le Season S ig n i f ic a n t  R e s u lts

F a c t o r i a l  A n a ly s is  o f Veg. x  d ep th Depth Summer (A creage x  d is tu rb a n c e )
V arian ce  ( a p p l ie d  t o  
a l l  b in a r y  co m bina tions 
o f  h a b i t a t  v a r ia b le s  v s .  
t h e i r  combined e f f e c t  on 
an y  re sp o n se  v a r ia b le )

Veg. x  ac reag e  
Veg. x  d i s tu r b .  
Depth x  a c reag e  
Depth x  d i s t u r b . 
A cre , x  d i s tu r b .

A creage
Maximum d is ta n c e  

t o  co v er 
Ave. duck co u n ts  
A d ju s ted  duck 

co u n ts

v s .
(a v e rag e  duck c o u n ts ) :  
h ig h  d is tu rb a n c e  
d e c re a se s  a v e . no . o f  
ducks, e x c e p t i n  l a r g e r  
ponds ( . 05 )
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T able  8 . R e la t iv e  abundance o f  m ajor8, p la n t s  a t  w a te r  s i t e s .  — A ll  
names a re  from  K earney and P e e b le s  ( i 960) .

R e la t iv e
Abundance

S c i e n t i f i c
Name

Common
Name

Abundant in A s te r  r i p a r i u s A s te r
most a re a s  u n d e r E ch in o ch lo a  c ru s  g a l l  i *3 W ild m i l l e t
o b s e rv a tio n Polygonum0 Smartweed

Rumex c r i s p u s D C u r ly - le a f  dock
S a ls o la  K a li R u ss ian  t h i s t l e
Sorghum h a lep e n se Johnson g ra s s

Pound s c a t t e r e d —— *b A lgae
in  most a re a s Amaranthus P a lm er! C a re le s s  weed

E le o c h a r isb S p ik e ru sh
E r ig e ro n  can ad en sis Horseweed
E uphorb ia  a lb o m a rg in a ta R a ttle s n a k e  weed
H elia rrth u s  annuus Common su n flo w er
Solanum e la e g n ifo l iu m S i l v e r l e a f  n ig h tsh ad e
Sonchus S o w - th is t le

O ccasio n a l p la n ts Andropogon b a rb in o d is Cane B ea rd g rass
o r  com m unities H offm anseggia d e n s i f lo r a H ogpotato

L ac tu ca  s e r r i o l a P r ic k ly  l e t t u c e
Lepfcochloa f a s c i c u l a r i s G ray s p ra n g le to p
Potam ogeton0 Pondweed
P ro so p is  j u l i f l o r a V e lv e t m esq u ite
S c irp u s B u lrush
S porobo lus a i r o id e s A lk a l i  s a c a to n
Typha dom ingensis C a t t a i l

S carce  (w id e ly A r i s t id a  ham ulosa Three-aw n
s c a t te r e d )  o r  in A sc le p ia s  s u b v e r t i c i l l a t a P o iso n  m ilkweed
lo c a l iz e d  a re a s B a s s ia  h y s s o p i f o l ia Sm other-w eed
o n ly D e sc u ra in ia  S oph ia T ansy-m ustard

D i s t i c h l i s  s t r i c t a In la n d  s a l t g r a s s
E r a g r o s t i s  o b tu s i f l o r a A lk a l i  lo v e g ra s s
Paspalum  d is tic h u m Knot g ra s s
Polypogon m o n sp e lien s is R a b b itfo o t g ra s s

' S a l lx  G oodd ing ii Goodding w illo w
Tam arix p e n ta n d ra F rench  ta m a r is k

co m p ris in g  more th a n  10 p e rc e n t  o f  s p e c ie s  f re q u e n c y  in  sam ple
a re a .

^ a  common fo o d  o f  w e s te rn  ducks (M a rtin  and U h le r 1939)
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commonly consumed b y  w e s te rn  d u ck s. Dense grow th o f  r e l a t e d  Johnson  

g ra s s  ( S . h a le p e n s e ) a lo n g  th e  p e r ip h e ry  o f  m ost ponds th e r e f o r e  p ro b a ­

b ly  su p p lie d  a  p l e n t i f u l  fo o d  so u rce  w h ile  a l s o  p ro v id in g  e x c e l le n t  

co v er f o r  b roods a n d .a d u l t s . I  f r e q u e n t ly  o b serv ed  ducks fe e d in g  on 

seed  heads o f  Johnson  g r a s s .  Of th e  two M exican Duck a l im e n ta ry  t r a c t s  

which I  s tu d ie d ,  one c o n ta in e d  m o s tly  Johnson g ra s s  seed s  p lu s  some 

seed s  from  c u r ly - l e a f  dock.

F a c to r i a l  a n a ly s is  o f  v a r ia n c e  in d ic a te d  no s ig n i f i c a n t  i n f l u ­

ence o f  v e g e ta t io n  d e n s i ty  on numbers o f  a d u l t  ducks p e r  w a te r  a r e a .  

However, th e  p re sen ce  o f  b ro o d s a t  any  g iv en  pond was shown to  be r e l a t -  

ed  t o  v e g e ta t io n  d e n s i ty  b y  a  C h i-sq u a re  t e s t  ( X  = 4 .1 1 ; d . f .  = 1 ; 

p < .0 5 ) .

W ater D ep th . A ccording  t o  s t a t i s t i c a l  a n a ly s i s ,  d ep th  o f  ponds 

d id  n o t in f lu e n c e  th e  p re sen c e  o f  M exican Ducks in  th e  summer sea so n .

Fond A creage . M u ltip le  r e g re s s io n  and f a c t o r i a l  a n a ly s is  o f  

v a r ia n c e  re v e a le d  no s tro n g  a s s o c ia t io n  betw een pond s iz e  and u se  by  

M exican Ducks. C o r re la t io n  a n a ly s is  d id  show a  r e l a t io n s h ip  betw een 

acreag e  and averag e  duck co u n ts  p e r  pond ( r  = .3 2 7 j P < .0 5 ) ,  b u t no 

s ig n i f i c a n t  c o r r e la t io n  e x is t e d  betw een ac reag e  and numbers o f  w a te rfo w l 

a d ju s te d  f o r  a  o n e -a c re  pond . W ith my sample s i z e ,  th e r e  i s  no s t a t i s ­

t i c a l  ev idence  t h a t  impoundment s iz e  e x e r te d  s ig n i f i c a n t  summertime 

in f lu e n c e  on d i s t r i b u t i o n  o f  M exican D ucks.

D is tu rb a n c e . Broods te n d e d  t o  be  p r e s e n t  where impoundments 

were r e l a t i v e l y  f r e e  from  human a c t i v i t y  ( -  1 6 ,4 7 1 ; d . f .  = 2 ; 

p < . 005) .  F a c to r i a l  a n a ly s is  o f  v a r ia n c e  d is c lo s e d  s ig n i f i c a n t  i n t e r ­

a c t io n  betw een d is tu rb a n c e  a t  a  pond and  th e  consequen t mean number o f
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a d u l t  ducks (Fg gg = 5*336; p  < . 05) .  T h is  r e l a t io n s h ip  i s  re p re s e n te d

h y  th e  fo llo w in g  e q u a tio n :

MD = 1 .620  + l.& T lD j -  O .S t TDj j  -  l . l9 4 D n i

MD = p re d ic te d  number o f  M exican Ducks p e r  pond 
D j = low  d is tu rb a n c e  
PTT = medium d is tu rb a n c e  
D-PP̂ . = h ig h  d is tu rb a n c e

In  g e n e ra l  a  low  d is tu rb a n c e  l e v e l  d id  n o t i n h i b i t  th e  u se  o f  ponds b y  

M exican Ducks, w h ile  h ig h e r  l e v e l s  a c te d  w ith  in c re a s in g  s t r e n g th  t o  

d isco u rag e  th e  p re sen c e  o f  th e s e  w a te rfo w l.

V e g e ta tio n  around  a  pond’ s p e r ip h e ry  may com pensate f o r  a  h ig h  

degree  o f  human in t r u s io n .  The o n ly  b ro o d  pond lo c a te d  in  a  h ig h  d i s ­

tu rb a n c e  a r e a  a ls o  had  dense s ta n d s  o f  t a l l  g ra s s  ab o u t i t s  c irc u m fe r­

e n ce .

D is tu rb an ce  and pond s iz e  may a ls o  a c t  to g e th e r  t o  d e term in e  th e  

s u i t a b i l i t y  o f  th e  h a b i t a t .  F ig u re  6 p re s e n ts  th e  s i t u a t i o n  p i c t o r i -  

a l l y .  H ere i t  i s  e v id e n t t h a t  in c re a s in g  d is tu rb a n c e  w i l l  red u ce  th e  

average  number o f  M exican Ducks in  ponds o f  sm a ll t o  medium s i z e .  T h is  

t r e n d  does n o t o c cu r where ponds a re  l a r g e r  th a n  one a c r e .  The sugges­

t i o n  i s  t h a t  th e  in im ic a l  e f f e c t  o f  d is tu rb a n c e  i s  m i t ig a te d  b y  la r g e  

a c re a g e , which o f f e r s  p r o te c t io n  b y  d is ta n c e .  The f a c t  t h a t  duck num­

b e rs  i n  F ig u re  6 a re  a v e ra g e , n o t a d ju s te d ,  co u n ts  sh o u ld  n o t a f f e c t  

co n c lu s io n s  i n  r e fe re n c e  t o  d is tu rb a n c e  b ecause  i n  each  v e r t i c a l  p la n e  

acreag e  rem ains c o n s ta n t .

Maximum D is tan c e  t o  C over. Ho l o g i c a l  r e l a t io n s h ip  was e v id e n t 

betw een t h i s  v a r ia b le  and u se  o f  ponds b y  M exican Ducks. A S tu d e n t’ s 

"6- t e s t  f a i l e d  t o  re a c h  th e  .05 s ig n if ic a n c e  l e v e l .  S ig n i f i c a n t  p o s i t iv e
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! F ig u re  6 . E f f e c t  o f  a c re a g e -d is tu rb a n c e  i n t e r a c t i o n  on summer M exican Duck c o u n ts . — The 
h o r iz o n ta l  p la n e  r e p r e s e n ts  th e  mean number o f  ducks f o r  a l l  cen su sed  ponds. V e r t i c a l  b lo c k s  , 
in d ic a te  th e  d e v ia t io n  from  t h a t  mean in  each  a c re a g e -d is tu rb a n c e  c a te g o ry .



c o r r e la t io n  was n o te d  betw een d is ta n c e  t o  c o v e r and av erag e  numbers o f  

ducks p e r  pond ( r  = .3 2 7 ; p  < .05 ) .  R eg re ss io n  a n a ly s is  re v e a le d  th e  

fo llo w in g  r e la t io n s h ip :

MD = .953 + 6.555DC

MD = p re d ic te d  number o f  M exican Ducks p e r  pond 
DC = maximum d is ta n c e  t o  co v er 
R = .too 
R2 = .157 
p(DC) = .006

Though d is ta n c e  t o  co v e r ap p ea red  s i g n i f i c a n t  in  th e  e q u a tio n  beyond th e
2

.01  l e v e l  i n  a f f e c t in g  th e  p re se n c e  o f  ducks, th e  low  v a lu e  o f  R p o in ts  

o u t t h a t  t h i s  r e la t io n s h ip  acc o u n ts  f o r  o n ly  16 p e rc e n t  o f  th e  v a r i a t i o n  

in  duck numbers a t  p o n d s. C onclusions th e r e f o r e  can n o t be  drawn w ith  

r e l i a b i l i t y .

W in ter H a b ita t  A n a ly s is

The in f lu x  o f  n o r th e rn , ducks d u r in g  f a l l  m ig ra t io n  g r e a t ly  in ­

c re a s e s  th e  v a l l e y ’ s w in te r in g  w a te rfo w l p o p u la t io n .  Up to  6000 ducks 

were n o te d  on th e  l a r g e r  b o d ie s  o f  w a te r  i n  w in te r ,  c o n t r a s t in g  t o  th e  

summer s i t u a t i o n  in  which b re e d in g  p a i r s  g e n e r a l ly  u t i l i z e d  s m a lle r ,  

s c a t t e r e d  a r e a s .  G re a te r  pond a c rea g e  accommodates th e  c o n g re g a tio n s  

o f  g re g a r io u s  w in te r in g  b i r d s  and a l s o  p ro v id e s  e x te n s iv e  s u r fa c e  a r e a  

f o r  c o u r t in g .

X am u n a b le  t o  a d e q u a te ly  c h a r a c te r iz e  th e  h a b i t a t  f a c to r s  con­

ducive  t o  p a i r  fo rm a tio n  o f  M exican Ducks b ecau se  c o u r ts h ip  i n  t h i s  

sp e c ie s  was o b se rv ed  on o n ly  one o c c a s io n . E s s e n t i a l  f e a tu r e s  i n  th e  

San Simon V a lle y  in c lu d e  open a r e a s  w ith  good v i s i b i l i t y  and  g e n t ly  

s lo p in g  s h o re l in e s  f r e e  o f  t a l l  v e g e ta t io n  (D avis and B e v i l l  1 9 7 0 ).
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S iz e  o f  th e  a r e a  seems u n im p o r ta n t. A lthough th e  c o u r t in g  M exican 

Ducks I  ob serv ed  were on a  sm all pumpback, most d is p la y s  and m atings 

o f  o th e r  w a terfo w l were n o te d  on th e  l a r g e r  a r e a s .

T ab le  9 summarizes th e  m ain r e s u l t s  o f  w in te r  h a b i t a t  a n a ly s i s .  

S ig n i f ic a n t  in te r a c t io n s  betw een w in te r  pond f a c to r s  a re  g iv e n  in  

T able  7 .

S h o re lin e  V e g e ta tio n  D e n s ity . T h is  v a r ia b le  a c t in g  a lo n e  was 

n o t shown to  s i g n i f i c a n t l y  a f f e c t  w in te r  pond u se  b y  M exican Ducks.

W ater D epth . In c re a s in g  dep th  was found  t o  be  n e g a t iv e ly  c o r­

r e l a t e d  w ith  average  numbers o f  ducks ( r  = .$ 4 7 ; p < .O l ) . R eg re ss io n  

d em o nstra ted  a  s im i la r  a s s o c ia t io n  (s e e  b e lo w ).

Pond A creage . M u ltip le  r e g r e s s io n  a n a ly s is  showed th e  fo llo w in g  

r e la t io n s h ip  among pond d e p th , a c re a g e , and av erag e  numbers o f  ducks:

The l i n e a r  r e l a t i o n  su g g e s ts  t h a t  M exican Ducks te n d  t o  o c cu r on w in te r  

ponds o f  sh a llo w e r dep th  and l a r g e r  s i z e .  Depth and  ac rea g e  were n o t 

s ig n i f i c a n t l y  c o r r e la t e d .  Depth a p p ea rs  t o  be th e  more im p o rtan t o f  th e  

two h a b i t a t  v a r ia b le s  ( s ta n d a r d  p a r t i a l  r e g r e s s io n  c o e f f i c i e n t s  0 .5 3 4  

and O .36O, r e s p e c t iv e ly ) .  In  a d d i t io n  s i g n i f i c a n t  c o r r e la t io n  was 

shown betw een in c re a s in g  ac reag e  and duck co u n ts  ( r  = . 379; p  < . 0 $ ) .

No t e s t ,  how ever, showed th e  a s s o c ia t io n  o f  a c rea g e  and  a d ju s te d  co u n ts  

t o  be s i g n i f i c a n t ,  a lth o u g h  ex am in a tio n  o f  d a 1* . from  th e  a n a ly s is  o f  

v a r ia n c e  su g g es ted  an  in v e rs e  r e l a t i o n  betw een one two v a r i a b l e s .

MD = 4 .6 l6  -  .707PD + . 102PA

MD = p r e d ic te d  number o f  M exican Ducks p e r  pond 
PD = pond dep th  
PA = pond ac reag e

R = .655 
R2 = .489 
p ( p d ) = .001 
p(PA) = .020



T able  9* O n e -fa c to r  e f f e c t s  o f  w in te r  h a b i t a t  v a r ia b le s  on th e  p re sen ce  o f  M exican Ducks. — 
L ev e l o f  s ig n if ic a n c e  i s  in  p a r e n th e s e s . HA = n o t a n a ly z e d , t =  in c re a s e d , | =  d e c re a se d .

Method o f  
A n a ly s is

Dependent
V a ria b le

S h o re lin e
V e g e ta tio n
D e n s ity W ater Depth Pond Acreage D is tu rb a n ce

Maximum 
D is tan c e  
t o  Cover

C o r re la t io n Duck C ounts HA i- d e p th . ta c r e a g e . HA Not s i g .
C o e f f ic ie n ts t  a v e . co u n ts t a v e .  co u n ts

( . 01 ) ( .0 5 )

M u ltip le Duck Counts HA 4-d e p th . ta c r e a g e . HA Not s i g .
R e g re ss io n t a v e .  co u n ts ta v e .  co u n ts

( . 01 ) ( .0 5 )

One-way Duck Counts Some be tw een-group  d i f f e r e n c e s  were shown a t  th e  .01  s ig n i f ic a n c e
A n a ly s is l e v e l . G e n e ra l iz a t io n s  a r e :
o f  V arian ce

Ho t r e n d td e p th . i  a c re a g e . 4- d is tu rb a n c e , HA
j a d j u s t e d ta d ju s te d t  a d ju s te d

co u n ts co u n ts co u n ts

F a c t o r i a l Duck Counts d a ta  f o r  v a l id  a n a ly s i s -  -  -  -
A n a ly s is  
o f  V arian ce
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D is tu rb a n c e . D ata from  th e  one-way a n a ly s is  o f  v a r ia n c e  in d i ­

c a te d  t h a t  a  h ig h  l e v e l  o f  pond d is tu rb a n c e  d isc o u ra g e s  w a te rfo w l u s e .  

A ll  pond groups which w ere s i g n i f i c a n t l y  d i f f e r e n t  from  o th e r s  and n ev e r 

c o n ta in ed  ducks a ls o  in v a r ia b ly  w ere s u b je c te d  t o  h eav y  human a c t i v i t y .

I n  th e  same t e s t ,  two g roups o f  prim e ponds were found  to  he 

s ig n i f i c a n t l y  d i f f e r e n t  from  o th e r  l e s s - u s e d  ponds {^Yl ,2 9  = 5 •1^4; 

p  = .0 0 3 ) . In s p e c t io n  o f  th e  g ro u p s ’ c h a r a c t e r i s t i c s  su g g e s ts  a  v e g e ta ­

t io n - d is tu r b a n c e  in t e r a c t io n  w hereby p o o r v e g e ta t io n  d e n s i ty  a t  a  pond 

can be com pensated f o r  b y  low  d is tu rb a n c e , and  h ig h e r  d is tu rb a n c e  may be 

o f f s e t  b y  dense s h o re l in e  g row th .

D is tan ce  t o  C over. Two a n a ly s e s  f a i l e d  t o  show t h a t  t h i s  v a r i a ­

b le  in f lu e n c e d  th e  p re sen ce  o f  M exican Ducks a t  w a te r  a re a s  in  th e  w in­

t e r  sea so n .

W ater A n a ly s is

To o b ta in  a  more com plete a ssessm en t o f  th e  M exican Duck’ s 

env ironm ent, w a te r  sam ples from  s ix  ponds on th e  s tu d y  a r e a  were t e s t e d  

f o r  g e n e ra l  chem ica l c o n te n t .  R e s u lts  o f  t h i s  a n a ly s is  a re  p re s e n te d  

in  T ab le  10 . The f i r s t  f o u r  ponds l i s t e d  were p ro d u c tiv e  in  1974j th e  

rem ain ing  two a p p a re n tly  p roduced  no b ro o d s th e  p a s t  th r e e  y e a r s . Io n s  

o f  ca lc ium , sodium , b ic a rb o n a te ,  and  s u l f a t e  com prised  th e  c h ie f  d i s ­

so lv ed  s o l id s .  These r e p r e s e n ta t iv e  ponds were s l i g h t l y  a l k a l i n e .

P e s t ic id e  A n a ly s is

T able  11 shows th e  DDT re s id u e s  re c o v e re d  in  one M exican Duck 

and in  v a r io u s  a s p e c ts  o f  th e  s p e c ie s ’ h a b i t a t .  Because th e  duck’s  fo o d  

pyram id h a s  a t  i t s  b ase  th e  w a te ry  environm ent w hich su p p o rts  m inu te



T able  1 0 . C hem ical a n a ly s is  o f  w a te r  from  s e le c te d  pumpback ponds in  1974.

Io n ic  C onten t (ppm)
Pond Name 
and  L o c a tio n hco3" Ca++ Na++ so4= Mg++ C l" F I" NO " C°3“

S a l t s
(ppm)

E le c .
Cond. PH

Robbs Pond 
(SWjj-, NBy-, s e c .  
13 , T15S, R25E)

205 98 89 78 22 160 1 .3 3 26 .6 0 655 1 .08 7 .6

R obison  E a s t 
(SW^-, s e c .  15 , 
'T16S, R26E)

• 122 58 52 i 4 l 6 .6 22 1.00 2 .6 0 403 O.56 7 .7

S p r e c k le ' s  Long 
(NW4 + SW4,  s e c .  
9 , T16S, R26E)

l 6l 63 53 98 1 .8 16 1 .78 18 .8 0 395 0 .5 9 . 7 .1

R o b iso n -se c . 17 
(NEy-, s e c .  17 , 
T l6s ,  R26E)

127 37 62 107 4 .8 71 1.82 3 .3 0 412 0 .50 7 .5

Pond No. 66 
(NWy, s e c .  3 ,  
t i 6s ,  R26E)

176 22 41 30 9 .6 10 1 .66 4 .2 0 295 0 .3 5 7 -2

Pond No.. 78 
(NW -̂, s e c .  31,  
T17S, R27E)

234 28 62 17 4 .3 24 5 .05 0.15 0 375 0 .4 2 7 .1
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T able  11 . R esidues o f  c h lo r in a te d  hydrocarbons found  in  th e  M exican 
D uck 's fo o d  c h a in .

L eve l 
o f  Sample

L o c a tio n  
o f  Sample

Amount o f  R esidue (ppm)

pp'-DDE pp'-DDT op'-DDT Unknown

W ater Robbs Pond 0.0005 — — —-

Pond #16 0.0005 - - - -

R obison E a s t . 0 .0005 - - - - - -

S p re c k le ’s  Long 0 .0005 - - - - - -

Pond #78 - -  . - - - - 7 .5

V e g e ta tio n

Johnson
g ra s s :

One-M ile 0 .0 0 9 0 .0 1 4 0.008 - -

S p r e c k le •s  Long 0 .013 0 .0 0 9 0 .0 0 4

Pondweed 
and a lg a e :

G rav e l P i t - - - -

One-M ile O.O76 - - - - - -

S p r e c k le 's  Long 0 .28 - - • - - -

J .  H i l l  Pond 0 .35 - - - - - -

S n a i ls G ra v e l P i t - - - • - - - -

- One-M ile 0 .16 - - - - —

S p r e c k le ' s  Long 0.72 - - —-

J .  H i l l  Pond 1 .7 - - • • —

Mexican Duck

( f a t  t i s s u e ;  
one b i r d ,  
fo u r  sam ples)

Kansas S e tt le m e n t 
a g r i c u l t u r a l  a r e a

X=28.9

:



fo o d  o rg an ism s, s e v e r a l  w a te r  sam ples were t e s t e d .  The pondweed and 

Johnson g r a s s ,  s n a i l s ,  and duck f a t  ro u g h ly  r e p r e s e n t  m a jo r ascen d in g  

t ro p h ic  l e v e l s .

D e tec ted  re s id u e s  p r im a r i ly  in v o lv ed  p , p ’-DDE, th e  m ajo r m etab­

o l i t e  o f  DDT. A lso  found  were t r a c e s  o f  u n m etab o lized  p , p , -DDT and 

o ,p , -DDT. N a tu ra l  breakdown o f  DOT s in c e  th e  1969 ban  e x p la in s  th e  

p re sen ce  o f  o n ly  m inute  amounts o f  th e  i n t a c t  p e s t i c i d e .  Many s tu d ie s  

show re s id u e  c o n c e n tra t io n  t o  p ro g r e s s iv e ly  in c rease"  a lo n g  th e  fo o d  

c h a in  (H unt 1966) .  W ith some o v e r la p , b io lo g ic a l  m a g n if ic a t io n  was 

e v id e n t in  t h i s  p r o j e c t ’ s  a n a ly s i s ,  th e  lo w e st and h ig h e s t  c o n c e n tra ­

t i o n s  a p p ea rin g  r e s p e c t iv e ly  i n  w a te r  and in  duck f a t .



DISCUSSION

T h is  p r o je c t  was an  a tte m p t t o  a p p ra is e  th e  l i f e  c y c le  and e c o l­

ogy o f  a  sp e c ie s  which has "been s tu d ie d  r e l a t i v e l y  l i t t l e  in  th e  p a s t .

To in c re a s e  th e  b a se  o f  knowledge n e c e s sa ry  f o r  e f f i c i e n t  management o f  

t h i s  b i r d ,  I  g a th e re d  a  b ro ad  spectrum  o f  d a ta .  R e s u lts  o f  th e  i n v e s t i ­

g a t io n  a re  n o t in te n d e d  to  be c o n c lu s iv e , and my in fe re n c e s  m ust t o  some 

degree  rem ain  s p e c u la t iv e  pend ing  f u r t h e r  f i e l d  s tu d y  b y  f u tu r e  w o rk e rs .

R equirem ents and L im itin g  F a c to rs  o f  th e  M exican Duck 

R eproduction

N e stin g  o f  any  duck sp e c ie s  i n  th e  v a l l e y  p ro b a b ly  b e g in s  e a r l i ­

e r  th a n  w ith  m ost w a terfo w l e lse w h e re , n o t b e in g  in f lu e n c e d  b y  th e  r a in y  

season  a s  a re  M exican Ducks in  Mexico (W illiam s 197*0 o r  b y  w in try  con­

d i t io n s  a s  may happen in  th e  N o rth . Sowls (1955) su g g e s ts  th e  p re sen c e  

o f  a  te m p e ra tu re  th r e s h o ld  j u s t  above f r e e z in g  w hich i n h i b i t s  e a r ly  

s p r in g  a c t i v i t y .  On th e  re s e a rc h  a re a  f r e e z in g  te m p e ra tu re s  r a r e l y  

o c cu rred  a f t e r  e a r ly  M arch. C o rre sp o n d in g ly , la y in g  began  in  th e  l a t t e r  

h a l f  o f  t h a t  m onth. E a r ly  n e s t in g  b y  M exican Ducks p reced ed  th e  d ep ar­

tu r e  o f  th e  l a s t  w in te r  v i s i t o r s ,  t h e i r  le a v in g  b e in g  c o n tin g e n t upon 

th e  warm w eath er p e r io d  in  n o r th e rn  b re e d in g  ra n g e s . A v a i l a b i l i t y  o f  

i r r i g a t i o n  w a te r  i s  a n o th e r  f a c t o r  a llo w in g  re p ro d u c tiv e  a c t i v i t i e s  t o  

commence so o n er i n  th e  S u lp h u r S p rin g s  V a lle y  th a n  seems a p p a re n t f o r  

M exican Ducks in  c e n t r a l  Mexico (W illiam s 197*0 o r  New Mexico (A ld r ic h  

and B aer 1970), a re a s  where p re sen c e  o f  s u f f i c i e n t  w a te r  may be a

50
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l im i t in g  in f lu e n c e . Because o f  pumping, th e  1973-197^ d rough t and th e  

re c o rd -b re a k in g  h e a t in  e a r ly  summer o f  197^ p ro b a b ly  had  l i t t l e  e f f e c t  • 

on n e s t in g  and b ro o d  r e a r in g .

C lim a tic  and h y d ro lo g ic  f a c to r s  in  th e  v a l l e y  th u s  a llo w  a  p r o ­

longed  re p ro d u c tiv e  sea so n , b e n e f i t in g  duck p ro d u c tio n . B ack -d a tin g  o f  

b rood  ages in d ic a te d  t h a t  th e  n e s t in g  p e r io d  commenced i n  l a t e  M arch, 

and b rood  r e a r in g  co n tin u ed  t o  m id-Septem ber (F ig u re  5) • However, th e s e  

c o n c lu s io n s  m ust be t e n t a t i v e ,  f o r  r e l i a n c e  on b rood  d a ta  f o r  d e te rm in a ­

t i o n  o f  th e  n e s t in g  sea so n  can  e a s i l y  p roduce e rro n eo u s  r e s u l t s .  Not 

a l l  b ro o d s were d e te c te d ,  and m is ta k es  i n  ag in g  s u r e ly  o c c u r re d . No 

n e s ts  were lo c a te d ,  so  o n ly  s u c c e s s fu l  n e s t in g  a tte m p ts  a r e  r e f l e c t e d  in  

th e  g ra p h . L osses t o  p re d a to r s  may have been  heavy  i n  e a r ly  s p r in g  when 

co v er was s p a r s e . Had i t  b een  p o s s ib le  t o  re c o rd  f a i l u r e s  due t o  p re d a ­

t i o n  o r  t o  d e s e r t io n  f o r  o th e r  re a so n s , I  su sp e c t t h a t  a  h ig h e r  and 

e a r l i e r  n e s t in g  peak  would b e  in d ic a te d .

I n  a d d i t io n  t o  c lim a te  and i r r i g a t i o n ,  th e  fo llo w in g  f a c to r s  

a ls o  in f lu e n c e  th e  v a l l e y ’ s p ro d u c tio n  o f  young: ( l )  p o p u la t io n  s i z e ,

( 2 ) age and sex  com position  o f  th e  b re e d in g  p o p u la t io n , ( 3 ) h a b i t a t ,  

p a r t i c u l a r l y  th e  q u a l i ty  and number o f  b re e d in g  pon d s, (4 )  n e s t  and 

brood lo s s e s ,  ( 5) r e n e s t in g  e f f o r t .  Age s t r u c tu r e  and sex  co m p o sitio n  

co u ld  n o t be a c c u r a te ly  a s s e s s e d  in  t h i s  in v e s t ig a t io n  due to  problem s 

in  th e  f i e l d .  Each o f  th e  o th e r  c o n tr ib u to r y  e lem en ts  w i l l  be  d is c u s s e d .

F ie ld  c o n d itio n s  in tro d u c e d  seme d eg ree  o f  e r r o r  in to  my census 

and b rood  d a ta .  Cover was u s u a l ly  i n s u f f i c i e n t  t o  h id e  th e  o b s e rv e r , 

and h e a t  waves made v i s i b i l i t y  p o o r . P o s i t iv e  i d e n t i f i c a t i o n  o f  a d u l t s  

and b roods was som etim es im p o ssib le  because  o f  h y b r id iz a t io n  o r  th e



s i m i l a r i t y  and o c c a s io n a l  o v e r la p  in  c h a r a c t e r i s t i c s  o f  fem ale  M alla rd s  

and M exican Ducks. Movements o f  d u c k lin g s  betw een ponds may have caused  

m inor m is ta k es  i n  b ro o d  c e n su s in g .

My d a ta  le a d  me t o  e s tim a te  t h a t  ap p ro x im a te ly  150 M exican Ducks 

a re  p re s e n t  in  th e  v a l l e y  d u rin g  th e  b re e d in g  sea so n . The re p ro d u c tiv e  

c a p a c i ty  o f  th e s e  ducks seems s u b s t a n t i a l  enough t o  en su re  s u r v iv a l  o f  

th e  s p e c ie s  in  th e  a r e a ,  p ro v id e d  t h a t  h a b i t a t ,  m o r t a l i t y ,  and o th e r  

f a c to r s  do n o t become abnorm ally  l im i t i n g .

Kalmbach (1939) c o n s id e rs  60-70  p e rc e n t  n e s t in g  su cc e ss  t o  be  a  

re a so n a b le  s ta n d a rd  b y  w hich w a te rfo w l p o p u la tio n s  may be m a in ta in ed  o r  

in c re a s e d . A cco rd in g ly  th e  S u lp h u r S p rin g s  p o p u la t io n  o f  M exican Ducks 

r e q u ir e s  th e  p ro d u c tio n  o f  45-52 b roods each  y e a r .  I n  th e  p a s t  th r e e  

n e s t in g  s e a so n s , an  a n n u a l averag e  o f  37 b roods were o b serv ed  in  th e  

Kansas S e tt le m e n t a r e a  a lo n e .  The v a l l e y ’s t o t a l  p ro d u c tio n  p ro b a b ly  

exceeds t h i s  f ig u r e  becau se  many b roods s u r e ly  were n o t o b se rv ed  and no 

b re e d in g  cen su ses  were ta k e n  n o r th  o f  W illco x . Inasmuch a s  numbers o f  

M exican Ducks have n o t d e c lin e d  h e re  in  r e c e n t  y e a r s ,  I  b e l ie v e  t h a t  

an n u a l increm en t re a ch e s  th e  n e c e s sa ry  f ig u r e  f o r  p o p u la tio n  m ain tenance .

In  th e  th r e e  n e s t in g  seaso n s  from  1972 th ro u g h  1974, b ro o d  s iz e s  

o f  d u c k lin g s  a t  o r  n e a r  f l i g h t  age av erag ed  5*7 on th e  re s e a rc h  a r e a .  

T h is i s  i d e n t i c a l  t o  th e  tw o -y e a r  mean f o r  M exican Ducks i n  th e  n e ig h ­

b o r in g  San Simon V a lle y  in  1968 and 1969 (D avis and  B e v i l l  1970) • The 

f ig u r e  a ls o  compares f a v o ra b ly  w ith  a  1 9 -y e a r  av erag e  in  Canada f o r  

th e  M a lla rd , one o f  th e  m ost s u c c e s s fu l  ducks in  th e  N o rth e rn  Hemis­

p h e re  (P o sp a h a la , A nderson, and  Henny 1 9 7 4 ).
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The number o f  M exican Ducks i n  th e  v a l l e y  and  t h e i r  s u c c e s s fu l  

re p ro d u c tio n  su g g es t th e  p re sen c e  o f  ad eq u a te  h a b i t a t . Hochbaum (1944) 

h y p o th e s iz e s  t h a t  a v a i l a b i l i t y  o f  w a te r  a r e a s  and  th e  in to le r a n c e  b e ­

tw een d rak es  l a r g e ly  d e te rm in e  th e  c a r ry in g  c a p a c i ty  o f  a  r e g io n . The 

S u lp h u r S p rin g s  V a lle y  may p e rm it an  o p e ra t iv e  c o a c tio n  o f  th e s e  two 

f a c t o r s .  T e r r i t o r i e s  have been  found  t o  be l a r g e r  in  unbroken w a te r  

a re a s  (Hochbaum 1 9 4 4 ). Thus t e r r i t o r i a l  ducks i n  an  a r e a  c o n ta in in g  

few er b u t  l a r g e r  ponds m igh t f o r c e  some p a i r s  o u t o f  th e  re g io n  o r  on to  

su b o p tim al h a b i t a t .  I n  t h i s  v a l l e y ,  how ever, I  su sp e c t t h a t  th e  abun­

dance o f  sm a ll pumpback ponds a llo w s  sp ac in g  o f  p a i r s  so  t h a t  c o n f l i c t  

i s  red u ced  b u t  a  la r g e  b re e d in g  p o p u la t io n  can  s t i l l  be  accommodated.

I n  d is c u s s in g  sp a c in g , re so u rc e  d iv i s io n ,  and  b re e d in g  d e n s i ty  i n  Mal­

l a r d s ,  Dzubin and G ollop  (1972 , c i t e d  b y  P o sp ah a la  e t  a l .  1974:4$) 

s p e c u la te ,  "Where a  p reponderance  o f  ponds a r e  l e s s  th a n  l . $  a c r e s  ( 0 .6  

h a . )  in  s i z e . . . ,  sp a c in g  b e h a v io r  d is p e r s e s  p a i r s  among ponds and may 

p la y  an  im p o rtan t r o le  i n  d e te rm in in g  b re e d in g  d e n s i t i e s  o r  d is p e r s in g  

some l a t e r  a r r iv in g  p a i r s  t o  o th e r  h a b i t a t s . "  More th a n  90 p e rc e n t  o f  

th e  w a te r  a re a s  i n  th e  S u lp h u r S p r in g s  V a lle y  c o n ta in  l e s s  th a n  1 .5  

a c r e s .  The numerous sm a ll ponds may e f f e c t i v e l y  d i s t r i b u t e  th e  b re e d in g  

p o p u la t io n , a cc o rd in g  t o  D zubin and  G ollop  * s h y p o th e s is .

E x ten t o f  th e  s tu d y  a r e a ,  d e n s i ty  o f  c o v e r , and  t h e  u n p ro d u c tiv e  

n e s t  s e a rc h  p re c lu d e d  d e te c t io n  o f  n e s t  and  b ro o d  l o s s e s .  P o t e n t i a l  

c au se s  o f  n e s t  d e s t r u c t io n  o r  d e s e r t io n  in v o lv e  o v e rg ra z in g , fa rm  ma­

c h in e ry , and p r e d a t io n .  G raz in g , e s p e c ia l l y  when heavy , h a s  b een  shown 

t o  a d v e rse ly  a f f e c t  n e s t in g  c o v e r and  d e n s i t i e s  o f  b re e d in g  ducks (Bowls 

1955, K irsc h  1969) .  C a t t le  were p r e s e n t  d u r in g  th e  n e s t in g  sea so n  on



A rizona Game and F is h  D epartm ent p ro p e r ty  and a t  J .  H i l l  Pond. By 

tra m p lin g  p e r ip h e r a l  v e g e ta t io n  and e a t in g  em ergent p l a n t s ,  th e  l i v e ­

s to c k  a t  th e s e  ponds a f f e c te d  a t t r a c t iv e n e s s  o f  th e  h a b i t a t  f o r  ducks 

and may have in f lu e n c e d  re p ro d u c tiv e  perform ance a t  th e  s i t e s .  In  gen­

e r a l ,  how ever, d e s t r u c t io n  from  g ra z in g  does n o t seem t o  be a  m ajo r 

problem  in  th e  v a l le y .

P low ing , c u l t i v a t i n g ,  and h a rv e s t in g  a c t i v i t i e s  th r e a te n  w a te r -  

fo w l n e s ts  lo c a te d  in  fa rm  f i e l d s . I f  a  la r g e  p e rc e n ta g e  o f  n e s t in g  

M exican Ducks do u t i l i z e  th e  dense s ta n d s  o f  w in te r  w heat, farm  m achine­

r y  i s  p ro b a b ly  n o t* a  m ajo r cause o f  n e s t  l o s s .  P low ing and c u l t i v a t io n  

o f  th e  v a l l e y ’s  w heat f i e l d s  i s  com pleted  b e fo re  s p r in g ,  and h a rv e s t in g  

o ccu rs  a f t e r  m ost b roods a re  h a tc h e d . An in te n s iv e  n e s t  s tu d y  in  th e  

a r e a  co u ld  shed  more l i g h t  on th e  danger imposed b y  such  a g r i c u l t u r a l  

p r a c t i c e s . Were t h i s  f a c t o r  a  p rob lem , te c h n iq u e s  e x i s t  w hich can  a l l e ­

v i a t e  n e s t  d e s t r u c t io n  w ith o u t h in d e r in g  fa rm  o p e ra t io n s  (M ilo n sk i 1958)*

Any re d u c tio n  in  p re d a to r s  w hich m igh t be due t o  human p re sen ce  

i s  p ro b a b ly  more th a n  c o u n te rb a la n c e d  by d e s t r u c t io n  from  d om estic  dogs 

and c a t s .  My o b s e rv a tio n s  do n o t r e f l e c t  m o r t a l i t y  due t o  p re d a t io n  o r  

o th e r  c a u se s , even  though  b rood  s iz e s  s u r e ly  were red u ced  w ith  t im e . 

M u ltip le  s ig h t in g s  o f  th e  same b ro o d  were to o  in f r e q u e n t  t o  a llo w  d e te c ­

t i o n  o f  d e c re a se d  numbers o f  young. O th e r f a c t o r s  m igh t acco u n t f o r  th e  

a p p a re n t s l i g h t  in c re a s e  i n  b ro o d  s iz e  w ith  age shown in  T ab le  4 .

Broods w hich a re  i n i t i a l l y  sm a ll may be  more v u ln e ra b le  t o  lo s s e s  th a n  

l a r g e r  o n e s . Because o n ly  s u rv iv in g  d u c k lin g s  a re  se e n , th e  av erag e  

b rood  s iz e  a t  f le d g in g  age m ight th u s  be g r e a t e r ,  even  though  l a r g e r
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"broods have a ls o  l o s t  young. Group m ergers would a l s o  in c re a s e  ap p a ren t 

"brood s iz e  a t  f le d g in g .

A dverse w ea th e r i s  n o t a  f a c t o r  o f  co n cern  in  a f f e c t in g  n e s t  

su cc e ss  o r  b rood  s u r v iv a l  in  th e  a r e a .  ' I r r i g a t i o n  pumping p re v e n ts  pond 

e v a p o ra tio n  t h a t  co u ld  ta k e  p la c e  due t o  h ig h  te m p e ra tu re s  and low hu ­

m id ity . However, com plete drawdown o f  w a te r  o c c a s io n a l ly  happens in  

pumpback ponds. D anger t o  f l i g h t l e s s  b roods i s  i n t e n s i f i e d  i f  th e  draw­

down i s  p ro lo n g ed  o r  o th e r  w a te r  a re a s  a re  n o t a c c e s s ib le  t o  th e  young.

Many in v e s t ig a to r s  have n o ted  o v e rla n d  movements o f  hens and 

young betw een ponds (Evans and B lack  1956, Berg 1956, K e ith  1 9 6 1 ). Ac­

c o rd in g  t o  Hochbaum (1 9 ^ 4 ) , b roods g e n e r a l ly  fo llo w  th e  p a th  o f  l e a s t  . 

r e s i s ta n c e  i n  th e s e  t r a v e l s  and a r e  o f te n  found  on ro ad s  and man-made 

p a th s .  The netw ork  o f  ro ad s  and fa rm  m ach inery  t r a i l s  th ro u g h o u t th e  

s tu d y  a r e a  may have r e s u l t e d  in  l im i te d  b rood  m o r t a l i t y .

R en es tin g  can  be im p o rtan t in  m a in ta in in g  w a te rfo w l num bers, 

e s p e c ia l l y  where n e s t  o r  b rood  lo s s e s  a re  h ig h . I  found  no d i r e c t  e v i ­

dence o f  r e n e s ts  b u t c irc u m stan c es  su g g es t i t s  o c c u r re n c e . The le n g th y  

warm seaso n  and th e  n o n m ig ra to ry  h a b i t s  o f  M exican Ducks sh o u ld  f a c i l i ­

t a t e  r e n e s t in g .  The n early -g ro w n  b ro o d  ob serv ed  in  l a t e  Septem ber and 

O cto b er, 1973, may have been  th e  r e s u l t  o f  a  second a t te m p t . I n  F lo r id a  

th e  c lo s e ly  r e l a t e d  M o ttle d  Duck ( Anas f u lv lg u la  f u lv i g u la ) b re e d s  in  

l a t i t u d e s  s im i la r  t o  th o s e  o f  th e  M exican Duck and g e n e r a l ly  com pletes 

n e s t in g  by  Ju n e  15 ( S t i e g l i t z  and W ilson 1968) .  T h is  would le a v e  ample 

tim e  f o r  second e f f o r t s *  The p le n i tu d e  o f  midsummer w a te r  a re a s  in  th e  

S u lp h u r S p r in g s  V a lle y  p ro b a b ly  encou rages l a t e  o r  second  a t te m p ts . • In  

e x te n s iv e  s tu d ie s  o f  M a lla rd s  th ro u g h o u t so u th e rn  Canada, s i g n i f i c a n t
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p o s i t iv e  c o r r e la t io n  was found  betw een l a t e  n e s t in g  and th e  number o f  

J u ly  ponds (P o sp ah a la  e t  a l .  197*0 • A c o n s id e ra b le  amount o f  r e  n e s t in g  

p ro b a b ly  ta k e s  p la c e  in  h ig h  d is tu rb a n c e  re g io n s  such  a s  th e  s tu d y  a r e a ,  

where ducks may d e s e r t  n e s ts  b ecau se  o f  in te r f e r e n c e  from  humans, dogs, 

and m achinery .

Some young b i r d s  p roduced  from  l a t e  n e s t in g  a tte m p ts  may succumb 

t o  h u n te rs  b e fo re  f l i g h t  age i s  a t t a in e d .  Hens co u ld  be s u b je c t  t o  th e  

same danger because  th e y  e n te r  w ing m o lt a f t e r  th e  young a re  r a i s e d .

H a b ita t

A lthough a  c o n s id e ra b le  p a r t  o f  th e  en v iro n m en ta l in v e s t ig a t io n  

was in c o n c lu s iv e , some s u g g e s tio n s  d id  em erge. M exican Duck h a b i t a t  may 

be v i s u a l iz e d  a s  a  s e t  o f  complex .and l i t t l e  u n d e rs to o d  r e la t io n s h ip s  

among pond d ep th  and s i z e ,  w a te r  q u a l i ty ,  amount o f  human d is tu rb a n c e ,  

and  th e  v a r io u s  a s p e c ts  o f  v e g e ta t io n :  s p e c ie s  co m p o sitio n , d e n s i ty ,

and in te r s p e r s io n .  Such in t e r a c t io n  may have p re v e n te d  d isce rn m en t o f  

th e  p u re  e f f e c t  o f  in d iv id u a l  en v iro n m en ta l f a c t o r s  and c o n tr ib u te d  t o  

vague r e s u l t s  in  s t a t i s t i c a l  a n a ly s i s .  There was an  in d ic a t io n  t h a t  

in s u f f ic ie n c y  o f  one f a c t o r  a t  a  pond may be com pensated f o r  b y  th e  

s u p e r io r  q u a l i ty  o f  a n o th e r .  E nv iro n m en ta l re q u ire m e n ts  may a l s o  v a ry  

a cco rd in g  t o  d i f f e r e n t i a l  u se  o f  h a b i t a t  f o r  c o u r t in g ,  n e s t in g ,  b rood  

r e a r in g  o r  m o ltin g .

The d eg ree  o f  in te r f e r e n c e  b y  man o r  h i s  m achines ap p ea red  th e  

m ost i n f l u e n t i a l  h a b i t a t  f a c t o r  in  summer, a f f e c t i n g  b o th  b ro o d  d i s t r i ­

b u t io n  and numbers o f  a d u l t s  a t  w a te r  s i t e s .  How much d is tu rb a n c e  M exi­

can  Ducks can  t o l e r a t e  rem ains t o  be d e te rm in e d . Upon d e te c t io n  o f  my
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p re se n c e , M a lla rd s  and  e s p e c ia l l y  M exican Ducks f lu s h e d  b e fo re  o th e r  

s p e c ie s .  However, S t i e g l i t z  and  W ilson  ( 1968) b e l ie v e d  t h a t  M o ttle d  

Ducks i n  F lo r id a  w ith s ta n d  c o n s id e ra b le  d is tu rb a n c e ,  a s  o n ly  th r e e  o f  

117 o b serv ed  n e s ts  were d e s e r te d .

V e g e ta tio n  d e n s i ty  em erged a s  th e  o n ly  o th e r  en v iro n m en ta l f a c ­

t o r  o f  s u b s t a n t i a l  s t a t i s t i c a l  im portance in  summer. Dense p e r ip h e r a l  

p la n t  grow th ap p eared  t o  be  c o r r e la t e d  w ith  th e  p re sen c e  o f  b roods a t  

ponds b u t showed no d e f i n i t e  r e l a t i o n  t o  numbers o f  a d u l t  d u ck s. Vege­

t a t i o n  d e n s i ty  i s  p ro b a b ly  o f  g r e a t e r  v a lu e  t o  d u c k lin g s , a s  i t  a f f o r d s  

n e c e s sa ry  in s e c t  fo o d  and  a l s o  escap e  co v e r f o r  th e  f l i g h t l e s s  young.

The Im portance o f  t h i c k  grow th f o r  b roods and a l s o  f o r  m o ltin g  ducks has 

b een  p o in te d  o u t b y  Jo h n sg a rd  ( 1956) .  At t h e  Bosque d e l  Apache re fu g e  

in  New M exico, a l l  M exican Duck b rood  ponds p o s se s se d  dense escape  co v er 

a d ja c e n t  t o  th e  w a te r  a r e a  (Zahm 1973) • Though p e r ip h e r a l  co v er may be 

l e s s  e s s e n t i a l  f o r  grown b i r d s ,  ev id en ce  from  U h lig  ( 1963) in d ic a te s  i t s  

in f lu e n c e  in  p rom oting  a d u l t  w a te rfo w l u se  o f  fa rm  ponds and  p i t s .  I  

presum e t h a t  t h i s  f a c t o r  a t t a i n s  more o v e r a l l  Im portance i n  a g r i c u l t u r a l  

a r e a s ,  where o u tly in g  g ra z in g  o r  fa rm in g  la n d  may in c lu d e  i n s u f f i c i e n t  

v e g e ta t io n  f o r  w a te rfo w l d u rin g  much o f  th e  y e a r .

S tu d ie s  b y  M artz ( 1967) and  J a r v i s  and H a r r is  ( l 9 7 l )  have demon­

s t r a t e d  c o r r e la t io n  betw een th e  amount o f  r e s id u a l  c o v e r and  b re e d in g  

phenomena such a s  n e s t  s i t e  s e l e c t i o n ,  p a i r  d e n s i ty ,  and  n e s t in g  su c ­

c e s s .  A v a i l a b i l i t y  o f  th e  p re v io u s  y e a r 's  v e g e ta t io n  i s  e s p e c i a l l y  im­

p o r ta n t  where warm te m p e ra tu re s  s t im u la te  b re e d in g  b e fo re  new p la n t  

grow th commences. Autumn b u rn in g  o f  weeds a d ja c e n t  t o  ponds and  ro a d ­

s id e s  re d u c es  th e  amount o f  c o v e r f o r  s p r in g  n e s t e r s . However, i f  a



l a r g e  p o r t io n  o f  e a r l y  "breeders i n  th e  s tu d y  a r e a  u se  w in te r  w h ea t, th e y  

would n o t he c r i t i c a l l y  s u b je c t  t o  l a c k  o f  n e s t in g  c o v e r .

A qjia tic  v e g e ta t io n  a ls o  in f lu e n c e s  th e  d i s t r i b u t i o n  o f  b re e d in g  

d u ck s. Most pmnpback ponds were v i r t u a l l y  f r e e  o f  a q u a t ic  p l a n t s ,  owing 

t o  t h e i r  d ep th  and  p e rh ap s  i n  some c a se s  t o  f l u c t u a t i n g  w a te r  l e v e l s .  A 

few  a re a s  d id  have ample s ta n d s  o f  c a t t a i l  o r  b u lru s h ,  re g a rd e d  a s  good 

co v er p la n ts  f o r  b ro o d s  (K n igh t 1965) .  Leopold (1959) f e l t  t h a t  w et­

la n d s  c o n ta in in g  some c a t t a i l  o r  t u l e  m arsh a re  p r e f e r r e d  b y  M exican 

Ducks i n  M exico. M artin  and U h le r ( l9 5 l )  found  pondweed t o  com prise th e  

l a r g e s t  v o lu m e tr ic  p e rc e n ta g e  o f  p l a n t  m a te r ia l  consumed b y  w e s te rn  

d u ck s . In  my s tu d y  th e  s e v e r a l  ponds c o n ta in in g  pondweed w ere g e n e r a l ly  

p r i s e  w a te rfo w l a r e a s .

I  fo und  t h a t  l a r g e r  ponds h a d  more M exican Ducks i n  summer b u t 

n o t in  d i r e c t  p ro p o r t io n  t o  th e  pond’ s a c re a g e . Sm ith (1971) n o te d  t h a t  

M a lla rd  b roods and  b re e d in g  p a i r s  p r e f e r r e d  a re a s  u n d e r one a c re  i n  s iz e  

in  A lb e r ta  p a rk la n d s . F i f t y - e ig h t  p e rc e n t  o f  M a lla rd  b ro o d s s tu d ie d  in  

Saskatchew an were found  on ponds c o n ta in in g  l e s s  th a n  two s u r fa c e  a c re s  

(S to u d t 1 9 7 l) * On th e  o th e r  h and , many s tu d ie s  have shown b ro o d s  o r  

a d u l t s  t o  make u se  o f  r e l a t i v e l y  l a r g e r  ponds (B erg  1956, Evans and 

B lack  1956, Sm ith 1953) • Evans an d  B lack  s p e c u la te  t h a t  in to le r a n c e  

betw een p a i r s  l a r g e ly  in f lu e n c e s  th e  sp ac in g  o f  b re e d in g  a d u l t s ,  w hereas 

d i s t r i b u t i o n  o f  b ro o d s seems governed  b y  h a b i t a t  re q u ire m e n ts . The in ­

v e s t i g a to r s  fo und  t h a t  d u c k lin g s  d em o n stra ted  p re fe re n c e  f o r  w a te r  a re a s  

o f  two t o  f iv e  a c r e s .  Ponds s m a lle r  th a n  two a c re s  in  s iz e  were in te n ­

s iv e ly  u sed  b y  ducks o n ly  when p o p u la tio n  p re s s u re  fo r c e d  b re e d in g  b i r d s  

on to  t h i s  su p p o sed ly  su b o p tim a l h a b i t a t .
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Because n e a r ly  a l l  ponds i n  th e  v a l le y  a r e  l e s s  th a n  two s u rfa c e  

a c r e s ,  no ad eq u a te  spectrum  e x i s t s  b y  which p re fe re n c e  co u ld  be t e s t e d .  

These sm a ll ponds may be l e s s  d e s i r a b le  b u t p e rh ap s  a re  u sed  b ecause  o f  

p o p u la tio n  p r e s s u r e . A l te r n a t iv e ly ,  l im i t e d  ac rea g e  may n o t be u n a t­

t r a c t i v e  t o  d u ck s, and th e  many sm a ll ponds co u ld  be a  p o s i t iv e  f a c t o r  

p a r t i a l l y  re s p o n s ib le  f o r  th e  M exican D uck 's b re e d in g  su ccess  in  th e  

re g io n . The l a t t e r  su g g e s tio n  f in d s  su p p o rt in  L e o p o ld 's  (1933) law  o f  

in te r s p e r s io n  o r  edge e f f e c t :  A maximum amount o f  s h o re l in e  prom otes a

maximum number o f  b re e d in g  duck t e r r i t o r i e s ,  i f  ad eq u a te  co v e r and o th e r  

re q u ire m e n ts  a re  n e t .  The numerous i r r i g a t i o n  ponds i n  th e  S u lp h u r 

S p rin g s  V a lle y  p ro v id e  a  h ig h  amount o f  edge e f f e c t ,  a llo w in g  more t e r ­

r i t o r i a l  s h o re l in e  th a n  would few er b u t  l a r g e r  w a te r  a r e a s .

B oth c o r r e la t io n  and  r e g r e s s io n  s tu d ie s  showed averag e  duck 

numbers t o  in c re a s e  when d is ta n c e  t o  co v er in c re a s e d . These r e s u l t s  

a r e  incongruous in  a  seaso n  when n earb y  co v e r seems e s s e n t i a l  f o r  b roods 

o r  p e rh ap s  m o ltin g  a d u l t s .  The f a c t  t h a t  d is ta n c e  t o  co v er i s  a  c o r o l­

l a r y  o f  a c reag e  ( r  = .921 ; p c . O l  i n  T ab le  6 ) may be  confounding  th e  

s i t u a t i o n ,  f o r  l a r g e r  a c reag e  sh o u ld  in c re a s e  th e  number o f  d u ck s. Pond 

s iz e  and d is ta n c e  t o  co v er may s im p ly  be  c o r r e la t e s  w ith  o th e r  f a c to r s  

more im p o rtan t t o  h a b i t a t  u s e .  Broods may a l s o  have b een  s ig h te d  more 

r e a d i ly  when co v er was f a r t h e r  away. F u rth e rm o re , becau se  co v e r can 

c o n ce a l p r e d a to r s ,  a  la r g e  ma-HTmim d is ta n c e  from  co v er may in  f a c t  be  

s a f e r  f o r  b roods th a n  c lo se  c o v e r . T h is  e f f e c t  co u ld  acco u n t f o r  th e  

c o n fu s in g  s t a t i s t i c a l  r e s u l t s  I  o b ta in e d .

X d e te c te d  no r e l a t i o n  betw een d ep th  o f  ponds and t h e i r  summer 

u se  b y  M exican D ucks. S ev en ty  p e rc e n t  o f  th e  ponds an a ly zed  av erag ed
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more th a n  two f e e t  in  d e p th , and  v e ry  few  p o sse sse d  th e  sh a llo w  sh o re ­

l i n e s  fa v o re d  b y  d a b b lin g  d u ck s. D is p e r s a l  o f  p a i r s  d u r in g  th e  b re e d in g  

sea so n  demands th e  u se  o f  some l e s s  d e s i r a b le  a r e a s ,  and  p e rh ap s an  i n ­

s u f f i c i e n t  number o f  sh a llo w  (-< two f e e t )  w a te r  s i t e s  e x i s t e d  t o  a llo w  

sp ac in g  o f  th e  b i r d s  i n  any  d is c e r n ib le  p a t t e r n .  The d is p e r s io n  f a c t o r  

was l e s s  o p e ra t iv e  once t e r r i t o r i a l i s m  c ea sed , b u t  I  s t i l l  n o te d  no 

ten d en cy  f o r  ducks t o  co n g reg a te  on sh a llo w e r ( o r  d eep e r) p o n d s.

I n  th e  s tu d y  o f  w in te r  h a b i t a t ,  one-way a n a ly s is  o f  v a r ia n c e  

d em o n stra ted  th e  p re sen c e  o f  s ig n i f i c a n t  d i f f e r e n c e s  among th e  v a r io u s  

g roups o f  ponds b u t  d id  n o t r e v e a l  th e  n a tu re  o f  th e s e  d i f f e r e n c e s . My 

i n t e r p r e t a t i o n s  o f  t h i s  t e s t  o r ig in a te  from  v i s u a l  in s p e c t io n  o f  th e  

d a ta ,  and c o n c lu s io n s  sh o u ld  th e r e f o r e  be c o n s id e re d  a s  mere su g g es tio n ^

W in te r h a b i t a t  a n a ly s is  showed some change in  r e l a t i v e  im por­

ta n c e  o f  h a b i t a t  f a c to r s  when compared t o  summer d a ta .  Depth o f  ponds 

was found  t o  be s ig n i f i c a n t  in  a l l  w in te r  a n a ly se s  b u t n e v e r in  summer. 

I n  g e n e r a l ,  sh a llo w e r d ep th s  seemed fa v o re d  b y  w in te r  d u ck s . N e c e s s i ty  

f o r  d is p e r s io n  d is a p p e a rs  a f t e r  th e  re p ro d u c tiv e  sea so n  and sh o u ld  a llo w  

more s e le c t io n  o f  optimum a re a s  such a s  th e  sh a llo w e r ponds u s u a l ly  con­

s id e r e d  a t t r a c t i v e  t o  d a b b le r s .

I n  com parison  w ith  s m a l le r  ponds, l a r g e r  a r e a s  y ie ld e d  g r e a te r  

average  duck co u n ts  in  b o th  s e a so n s . D e te rm in a tio n  o f  th e  w in te r tim e  

in f lu e n c e  o f  a c reag e  i s  co m p lica ted  b y  th e  a p p a re n t c o r r e la t io n  betw een 

s m a lle r  ponds and h ig h e r  p e r - a c r e  ( " a d ju s te d " )  duck num bers. My in f o r ­

m a tio n  i s  i n s u f f i c i e n t  t o  c l a r i f y  w h e th er l a r g e r  a c rea g e  in c re a s e s  th e  

u n i t  v a lu e  o f  M exican Duck h a b i t a t  o r  w h e th er more a c re s  m ere ly  accommo­

d a te  more b i r d s .  L a rg e r  ponds d id  seem t o  r e c e iv e  g r e a te r  u se  in
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w in te r ,  a s  in c re a s e d  a c rea g e  was g e n e r a l ly  s ig n i f i c a n t  in  a t t r a c t i n g  

w a te rfo w l in  t h a t  seaso n  h u t  n o t alw ays in  summer. The b i r d s  p ro b a b ly  

s e l e c t  more ex p an siv e  w a te r  s i t e s  in  w in te r  due t o  la c k  o f  t e r r i t o r i a l -  

ism , th e  g re g a r io u s  n e ss  o f  ducks a t  t h a t  t im e , and th e  u se  o f  la rg e  

a re a s  f o r  c o u r ts h ip .

As in  summer, th e  l e v e l  o f  human d is tu rb a n c e  a t  w in te r  ponds 

co n tin u ed  t o  be i n f l u e n t i a l ,  w ith  low  in te r f e r e n c e  a re a s  h a rb o r in g  more 

ducks. The n a tu re  o f  th e  s t a t i s t i c a l  t e s t  p re c lu d e s  com parison  o f  th e  

w in te r  and  summer im pact o f  d is tu r b a n c e . I  presum e t h a t  t h i s  v a r ia b le  

p la y s  a  more m ajo r r o l e  in  summer, when i s o l a t e d ,  u n d is tu rb e d  a re a s  a re  

r e q u ir e d  b y  m o ltin g  a d u l t s  o r  f l i g h t l e s s  young. F u rth e rm o re , w in te r in g  

ducks may f in d  p r o te c t io n  i n  th e  l a r g e ,  g re g a r io u s  f lo c k s  o f  t h a t  s e a ­

so n , th u s  com pensating  somewhat f o r  th e  a d v e rse  e f f e c t  o f  human a c t i v ­

i t y .  S im ila r ly  v e g e ta t io n  d e n s i ty  may be l e s s  im p o rtan t i n  w in te r ,  when 

no f l i g h t l e s s  a d u l t s  o r  young a re  p re s e n t  and  th e  l a r g e  f lo c k s  can  p ro ­

v id e  s e c u r i t y  when co v er i s  s p a r s e . V e g e ta tio n  d e n s i ty  was n o t s p e c i f i ­

c a l l y  a n a ly zed  in  w in te r ;  how ever, in s p e c t io n  o f  pond c h a r a c t e r i s t i c s  in  

th e  a n a ly s is  o f  v a r ia n c e  showed no r e l a t i o n  betw een  amount o f  co v e r and 

numbers o f  M exican D ucks.

G en era l w a te r  q u a l i t y  i n  th e  v a l l e y  seems com parable t o  t h a t  in  

p re v io u s  d ecad es . I  compared my pond sam ples w ith  t e s t s  o f  w e l l  w a te r  

ta k e n  in  th e  same a re a s  betw een 1942 and 1957 (Brown e t  a l .  1963) .  B oth 

now and a t  t h a t  t im e , io n s  o f  c a lc iu m , sodium , and  b ic a rb o n a te  w ere th e  

p rim ary  d is s o lv e d  s o l id s  in  pumped w a te r  from  th e  W illco x  and  D ouglas 

B a s in s . I n  a d d i t io n  s u l f d t e  io n s  w ere p r e s e n t  i n  c o n s id e ra b le  q u a n t i ty  

in  my sam ples. W ater q u a l i t y  d a ta  from  Brown e t  a l .  ( 1963) in d ic a te  a
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h ig h ly  e le v a te d  t o t a l  d is s o lv e d  s o l id s  c o n te n t in  w a te r  in  o r  n e a r  th e  

p la y a , owing t o  e v a p o ra tio n  and consequen t m in e ra l  c o n c e n tra t io n  in  t h a t  

re g io n . Such i s  p ro b a b ly  th e  case  in  th e  A rizo n a  Game and F ish  D ep art­

ment ponds and th e  C ountry  Club Lake v i c i n i t y .  These s i t e s  were n o t 

t e s t e d .  S o lu b le  s a l t  c o n te n t was somewhat e le v a te d  in  w a te r  from  Robb’s 

Pond, lo c a te d  abou t f o u r ,m i le s  from  th e  p la y a .

As a  r e s u l t  o f  many y e a rs  o f  a g r i c u l tu r e  in  th e  v a l l e y ,  DDT 

, re s id u e s  a re  p re s e n t  th ro u g h o u t th e  M exican Duck’s fo o d  c h a in . The 

h ig h e s t  c o n c e n tra t io n s  i n  t h i s  a n a ly s is  were seen  in  M exican Duck f a t .  

C o n c e n tra tio n  in  th e  b i r d  a s  a  whole was p ro b a b ly  l e s s  th a n  in d ic a te d  

because  l i p i d  m a te r ia l ,  h as  b een  n o te d  t o  r e t a i n  r e s id u e s  t o  a  g r e a te r  

degree  th a n  o th e r  t i s s u e s  (Dustman and S t i c k e l  1969, H eath  1969) • Re­

t e n t io n  te n d s  t o  b e  e s p e c i a l l y  h ig h  in  th e  u ro p y g ia l  g la n d , w hich com­

p r i s e d  p a r t  o f  th e  a n a ly zed  f a t .  N ever d id  th e  amount o f  r e s id u e  

approach  th e  to x ic  l e v e l  ( l 600 ppm) found  in  th e  f a t  o f  g reb es  known 

t o  have d ie d  o f  DDT p o iso n in g  (H unt and  B isc h o ff  i 960) .  However, a b e r ­

r a t io n s  in  r e p ro d u c tio n  and o th e r  fu n c t io n s  can  o ccu r a s  a  r e s u l t  o f  

s u b le th a l  c o n c e n tr a t io n s .

The l im i t e d  e x te n t  and  scope o f  t h i s  a n a ly s is  r e s t r i c t  i t s  u s e ­

f u ln e s s  in  a s s e s s in g  th e  amount and e f f e c t  o f  DDT in  th e  M exican D uck 's 

. en v iro n m en t. These d a ta  may f in d  u t i l i t y  in  f u tu r e  s tu d ie s  i n  s o u th e a s t  

A rizona o r  when added t o  th e  w e a lth  o f  in fo x m atio n  a l r e a d y  g a th e re d  on 

t h i s  p e s t i c id e .

I n  a d d i t io n  t o  p e s t i c id e  c o n ta m in a tio n , a  l a r g e  number o f  pump- 

back  ponds c o n ta in  o th e r  f e a tu r e s  u n d e s ir a b le  f o r  M exican Ducks. High 

d is tu rb a n c e  t y p i f i e s  th e  v a l l e y  in  g e n e r a l .  Many ponds a ls o  have t a l l ,



s te e p  ta n k s  form ed "by th e  dumping o f  ex ca v a ted  e a r th  a round  th e  c ircum ­

fe r e n c e .  T h is  p roduces a  la c k  o f  lo a f in g  s i t e s  p lu s  ham pered v i s i b i l i t y  

and su b sequen t v u l n e r a b i l i t y  t o  human o r  p re d a to r  in t r u s io n .  D avis and 

B e v i l l  (1970) n o te d  t h a t  a re a s  v i t h  s te e p  banks w ere n o t a t t r a c t i v e  t o  

M exican Duck b ro o d s . However, b ecause  m ost o f  th e  v a l l e y 's  pumpbacks 

have f i e l d  and ro a d s id e  l o c a t io n s ,  h ig h  banks a re  p ro b a b ly  h e lp f u l  t o  

some d eg ree  in  i s o l a t i n g  w a te rfo w l from  nearb y  t r a f f i c  and fa rm in g  o p e r­

a t i o n s .

I n  s p i t e  o f  th e  above n e g a tiv e  f a c t o r s ,  th e  pumpback m ethod does 

p ro v id e  fa v o ra b le  h a b i t a t  f e a tu r e s  f o r  w a te rfo w l. The many sm a ll and 

s c a t t e r e d  ponds a llo w  n e c e s sa ry  d is p e r s io n  d u rin g  th e  n e s t in g  p e r io d .  

Pumping a s s u re s  a  perm anent w a te r  su p p ly , le n g th e n in g  th e  n e s t in g  sea so n  

and re d u c in g  d u c k lin g  m o r t a l i t y .  Crops o f  w in te r  w heat c r e a te  n e s t  cov­

e r  e a r l y  i n  th e  y e a r  when r e s id u a l  n a tu r a l  grow th i s  s p a r s e . I  assume 

th e  b i r d s  s e l e c t  a re a s  which have th e  r i g h t  com bina tions o f  n e c e s sa ry  

e lem en ts , a s  i s  su g g e s te d  b y  f a c t o r i a l  i n t e r r e l a t i o n  and com pensation  

found  in  th e  s t a t i s t i c a l  a n a ly s i s .

T h re a ts  t o  th e  V a l le y 's  M exican Ducks

Duck h u n tin g , h y b r id iz a t io n ,  and  c e r t a i n  a g r i c u l t u r a l  p r a c t i c e s  

a re  p o t e n t i a l  so u rc es  o f  d anger t o  th e  M exican Duck in  th e  S u lp h u r 

S p rin g s  V a lle y . H un ting  i s  p ro b a b ly  th e  l e a s t  m enacing f a c t o r  b u t 

n o n e th e le s s  sh o u ld  n o t be d is re g a rd e d . A lthough on th e  p r o te c te d  l i s t ,  

M exican Ducks a re  m is ta k e n ly  s h o t b y  h u n te rs  b ecau se  o f  th e  d u c k 's  sim ­

i l a r i t y  t o  fem ale  M a lla rd s . H un ting  lo s s  i s  p ro b a b ly  n o t o f  m ajo r
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im portance i n  th e  a r e a ,  f o r  l o c a l  p ro d u c tio n  o f  th e  s p e c ie s  seems t o  

rem ain  good.

I r o n i c a l l y  th e  M exican Duck’s su cc e ss  in  th e  S u lp h u r S p rin g s  

V a lle y  may he th re a te n e d  "by th e  same in d u s t ry  r e s p o n s ib le  f o r  t h e i r  

p re s e n c e . Because o f  h ig h  r a t e s  o f  pumping, d e c lin e  o f  th e  v a t e r  t a b l e  

h as  been  d ra m a tic . No e s t im a te s  a re  a v a i la b le  co n ce rn in g  th e  p r o je c te d  

f e a s i b i l i t y  o f  a g r i c u l tu r e  in  th e  r e g io n , b u t  th e  f u tu r e  o f  i r r i g a t i o n  

fa rm in g  presum ably  w ould be l im i te d  i n  an  a r e a  where lo w erin g  o f  th e  

a q u i f e r  p ro ceed s  so  r a p id ly .  Ephem eral ponds n e a r  th e  p la y a  a re  depen­

d e n t on s e a s o n a l p r e c i p i t a t i o n  and th e  l e v e l  o f  th e  w a te r  t a b l e ,  w hich 

re a c h e s  t o  th e  s u r fa c e  in  t h a t  a r e a  d u r in g  p a r t s  o f  th e  y e a r .  A l l  

perm anent w a te r  s i t e s  a re  a r t i f i c i a l .  C on tinued  d e p le t io n  o f  th e  u n d e r­

ground r e s e r v o i r  and  d isap p e a ra n ce  o f  a g r i c u l tu r e  w ould th e r e f o r e  e l im i­

n a te  v i r t u a l l y  a l l  w a te rfo w l h a b i t a t .

The ad v en t o f  s p r in k l in g  system s p o ses  a  t h r e a t  more im m ediate 

th a n  th e  dem ise o f  a g r i c u l tu r e  in  th e  v a l l e y .  R ecent y e a rs  have see n  an  

upsu rge  in  numbers o f  m ovable o v erhead  s p r in k l e r s ,  which a r e  more e f f i ­

c ie n t  on some s o i l s  i n  u se  o f  w a te r  and  a re  o f te n  p r e f e r r e d  o v e r pump- 

back  m ethods. Over 100 c i r c u l a r  s p r in k le r s  were p ro b a b ly  in  u se  b y  th e  

end o f  1974, a s  compared to  a  s in g le  machine two y e a rs  e a r l i e r  (p e r s o n a l  

com m unication on 13 December 1974 from  Carmy P age, d i r e c t o r  o f  th e  

C ochise County A g r ic u l tu r a l  E x te n s io n  S e rv ic e , W illco x , A riz o n a ) . Con­

t i n u a t i o n  o f  t h i s  t r e n d  c o u ld  s ig n a l  th e  end  o f  e x te n s iv e  purapback i r r i ­

g a t io n  and  th e  w a te rfo w l h a b i t a t  th e s e  ponds and d i tc h e s  p ro v id e .

Some encouragem ent may be fo und  i n  th e  lo n g -ra n g e  p ro g n o s is  

e x p re ssed  by  Canny P ag e . A ccord ing  t o  h i s  v iew s, a  com plete t r a n s i t i o n
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t o  s p r in k le r s  w i l l  p ro b a b ly  be f o r e s t a l l e d  b y  t h e i r  a d a p ta t io n  t o  some 

s o i l s  and. n o t o t h e r s . Mr. Page e s t im a te s  t h a t  a t  l e a s t  o n e - th i r d  o f  th e  

p re s e n t  number o f  purapbacks w i l l  rem ain  in  s e r v ic e  lo n g - te rm . E x trap o ­

l a t i o n  from  t h i s  c o n je c tu re  su g g e s ts  a  f u tu r e  t o t a l  o f  ab o u t 50 pumpback 

ponds which w i l l  be  a v a i la b le  f o r  u se  b y  ducks. W ith p ro p e r  management 

and improvement o f  th e s e  ponds p lu s  c r e a t io n  o f  a re a s  e x p re s s ly  f o r  

w a te rfo w l, th e  v a l l e y  co u ld  c o n tin u e  t o  be a  haven  f o r  th e  M exican Duck.

C o in c id en t w ith  th e  sp re a d  o f  M exican Ducks in to  th e  v a l l e y ,  an 

in f lu x  o f  M alla rd s  has a ls o  o c c u r re d , b o th  form s moving in  t o  occupy new 

h a b i t a t  w hich h as been  c r e a te d  o n ly  in  r e c e n t  d e c a d e s . T h is  sym patry  

h as  r e s u l t e d  in  e x te n s iv e  h y b r id iz a t io n  w hich may t h r e a t e n  th e  M exican 

D uck 's s t a t u s  a s  a  d i s t i n c t  e n t i t y .

C o n s id e ra tio n  o f  t h i s  b i r d ' s  h y b r id iz a t io n  in v o lv e s  some d eb a ted  

i s s u e s ,  p a r t i c u l a r l y  i n  re g a rd  t o  th e  taxonom ic s t a t u s  o f  th e  M exican 

Duck. I  have a tte m p te d  t o  conform  my in fe re n c e s  t o  ev id en ce  s u b s ta n t i ­

a te d  i n  th e  l i t e r a t u r e ,  b u t th e  u n re so lv e d  n a tu re  o f  r e l a t e d  to p ic s  

demands t h a t  many o f  my id e a s  rem ain  s p e c u la t iv e .

In  th e  i s o l a t i o n  and su b seq u en t d i f f e r e n t i a t i o n  o f  two r e l a t e d  

p o p u la t io n s ,  th e  developm ent o f  i n t r i n s i c  i s o l a t i n g  mechanisms may o r  

may n o t re a c h  co m p le tio n  b e fo re  seco n d a ry  c o n ta c t  o c c u rs .  H y b r id iz a t io n  

can  r e s u l t  when th e  ev o lv ed  m echanisms a re  l e s s  th a n  p e r f e c t .  The mor­

p h o lo g ic a l  s i m i l a r i t y  o f  M exican Ducks and M a lla rd s , t h e i r  u n in h ib i te d  

a s s o c ia t io n  in  th e  s tu d y  a r e a ,  and th e  a p p a re n t ly  v e ry  h ig h  in c id e n c e  o f  

h y b r id iz a t io n  su g g e s t t h a t  r e c e n t  a s s o c ia t io n  o f  th e  two form s came 

abou t b e fo re  s p e c ia t io n  was co m p le te . Jo h n sg a rd  ( 1961) s p e c u la te s  t h a t  

a s  few  a s  two gene p a i r s  may c o n s t i t u t e  th e  g e n e t ic  b a s i s  o f  s e x u a l



dim orphism  in  th e  m a lla rd  group ( Anas p la ty rh y n c h o s , A. d i a z i , A. f u l v i -  

g u la  f u lv i g u la , A. f u lv ig u la  m acu lo sa , A. r u b r ip e s ) . H is  e x te n s iv e  in ­

v e s t i g a t io n  o f  th e s e  w a te rfo w l in d ic a te s  M exican Ducks t o  he  th e  m ost 

c lo s e ly  r e l a t e d  t o  th e  common M a lla rd . Both he  and Hubbard (197*0 have 

advanced h y p o th eses  t o  acco u n t f o r  th e  e v o lu tio n a ry  d i f f e r e n t i a t i o n  o f  

th e s e  c lo s e ly  r e l a t e d  b i r d s .  Jo h n sg a rd  ( 1961) h a s  p ro p o sed  r e c l a s s i f y ­

in g  th e  M a lla rd  and M exican Duck a s  s u b sp e c ie s :  Anas p la ty rh y n c h o s

p la ty rh y n c h o s  and A. j>. d i a z i , re sp e c tiv e ly .

S im ila r  and  c o n tr a ry  view s have been  p re s e n te d  b y  numerous 

w o rk e rs . A ld ric h  and B aer (1970) f a v o r  c o n s id e r in g  th e  M exican Duck 

a  d i s t i n c t  s p e c ie s ,  b a sed  on th e  d eg ree  o f  re p ro d u c tiv e  i s o l a t i o n  w hich 

th e y  a s s e r t  i s  a p p a re n t i n  sy rap a tr ic  r e g io n s .  However, I  found  no e v i ­

dence in  my s tu d y  a r e a  t h a t  any  obv ious p h y s ic a l ,  b e h a v io r a l ,  o r  e co ­

lo g i c a l  b a r r i e r s  a c t  t o  s e p a ra te  th e  two form s r e p ro d u c t iv e ly .  Both 

ty p e s  f r e e l y  a s s o c ia te d  in  m ixed groups and form ed c r o s s - p a i r s .  C onsid­

e r in g  J o h n s g a rd 's  ( 1961) d a ta  s u g g e s tin g  few  a l l e l i c  d i f f e r e n c e s  betw een 

th e  two fo rm s, I  to o  f i n d  i n s u f f i c i e n t  j u s t i f i c a t i o n  f o r  c l a s s i f y in g  

each  a s  a  f u l l  s p e c ie s .

A ccording  to  J o h n s g a rd 's  ( 1961) h y p o th e s is ,  M exican Ducks and  

M alla rd s  have o n ly  l a t e l y  e s ta b l i s h e d  seco n d ary  c o n ta c t  a f t e r  a  lo n g  

p e r io d  o f  i s o l a t i o n .  E x ten s iv e  pumping o f  underg round  w a te r  began  abou t 

1950 in  th e  S u lp h u r S p r in g s  V a lle y  (Brown and Schumann 1969) ,  le a d in g  t o  

th e  v e ry  r e c e n t  ran g e  e x te n s io n  o f  th e  two form s a c ro s s  an  a r i d  b a r r i e r .  

Sym patry o f  Ma l l a r ds and M exican Ducks in  th e  v a l l e y  h a s  p roduced  a  zone 

w hich , a c c o rd in g  t o  my o b s e r v a t io n s ,  may be l a r g e l y  h y b r id . I f  th e  

S u lp h u r S p r in g s  V a lle y  now c o n ta in s  th e  m a jo r i ty  o f  t h i s  c o u n tr y 's
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M exican Ducks, e x te n s iv e  c ro s sb re e d in g  h e re  co u ld  g e n e t i c a l ly  swamp th e  

U. S . p o p u la tio n  o f  th e  s p e c ie s .

The d eg ree  t o  w hich in t r e g r e s s io n  o f  M a lla rd  genes w i l l  a f f e c t  

th e  M exican Duck i s  dependent on th e  p re sen c e  and s t r e n g th  o f  i s o l a t i n g  

mechanisms betw een th e  two p o p u la t io n s .  P o s s ib le  s e p a ra t in g  fo r c e s  i n ­

vo lv e  e c o lo g ic a l ,  s e a s o n a l ,  b e h a v io r a l ,  and  p o s tm a tin g  f a c t o r s .  S tu d y  

o f  th e  m a lla rd  group shows t h a t  th e s e  mechanisms a re  f a r  from  p e r f e c t ,  

though  a p p a re n t ly  some gene exchange i s  p re c lu d e d  b y  t h e i r  a c t io n .

Form er s e g re g a tio n  o f  M a lla rd  and M exican Duck b re e d in g  ran g es  

i s  su g g e s tiv e  o f  r e s p e c t iv e  a d a p ta t io n  t o  more n o r th e r ly  o r  s o u th e r ly  

c l im a te s .  B efore  th e  ad ven t o f  l a r g e - s c a le  so u th w es te rn  a g r i c u l tu r e , 

s e p a ra t io n  o f  M a lla rd  and M exican Duck ran g es  seemed t o  be p roduced  

p a r t l y  b y  th e  s e a s o n a l p r e c i p i t a t i o n  d i f f e r e n c e s  which govern  n e s t in g .

The c o n fu s in g  a r r a y  o f  o b s e rv a tio n s  i n  th e  l i t e r a t u r e  in d ic a te s  

t h a t  w h ile  some b e h a v io ra l  and p o s tm a tin g  i s o l a t i n g  mechanisms do e x i s t ,  

members o f  th e  m a lla rd  group a re  to o  s im ila r ,  f o r  th e s e  s e p a ra t in g  a g e n ts  

t o  produce com plete re p ro d u c tiv e  i s o l a t i o n .  D elacou r (1956) and A ld ric h  

and B aer (1970) r e f e r  t o  a  l a c k  o f  a s s o c ia t io n  betw een M exican Ducks and 

w in te r in g  M a lla rd s , y e t  I  d e te c te d  no s e g re g a tio n  in  my s tu d y  a r e a  a t  

any p o in t  b e fo re  s p r in g  d i s p e r s a l .  The marked s i m i l a r i t y  o f  c o u r ts h ip  

in  th e  m a lla rd  group a p p a re n t ly  h as  f a c i l i t a t e d  in te rb re e d in g  among some 

members ( Jo h n sg a rd  1961) .  S t e r i l i t y  i s  in e f f e c t iv e  a s  a  p o s tm a tin g  i s o ­

l a t i n g  mechanism b ecau se  f e r t i l i t y  i s  common among c ro s s e s  o f  Anas 

(Jo h n sg a rd  1968) .  The f e c u n d i ty  o f  M allard /M exican  Duck h y b r id s  on 

th e  s tu d y  a r e a  i s  in d ic a te d  b y  th e  s u b s t a n t i a l  p e rc e n ta g e  o f  in d iv id ­

u a l s  p o s se s s in g  in te rm e d ia te  o r  p a tc h y  c h a r a c t e r i s t i c s .
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W hether h y b r id s  a re  a t  a  d isad v an tag e  d u rin g  p a i r  fo rm a tio n  i s  

d e b a ta b le . I  n o te d  a  few  c r o s s - p a i r in g s  in v o lv in g  h y b r id s ,  b u t  sm a ll 

sample s iz e  and d i f f i c u l t i e s  i n  i d e n t i f i c a t i o n  p r o h ib i t  any e s t im a tio n  

o f  freq u e n cy . The in te rm e d ia te  s ig n a l  c h a r a c te r s  o f  h y b r id s  may l i m i t  

s u c c e s s fu l  c o u r ts h ip  and p a i r in g  (S ib le y  1957* Mayr 1 9 7 0 ). Jo h n sg a rd  

(1960a) found  some in d ic a t io n  o f  s e le c t io n  a g a in s t  dom estic  M a lla rd  

h y b rid s  com peting f o r  m a te s .

E vidence su g g e s ts  t h a t  th e  b r ig h t  plumage c o lo r s  and  p a t te r n s  

e x h ib i te d  b y  m ost d rak es  may a c t  a s  "superno rm al r e le a s e r s "  t o  th e  

fem ales o f  monomorphic s p e c ie s ,  s t im u la t in g  a  fem ale  re sp o n se  s t ro n g e r  

th a n  t h a t  e l i c i t e d  by  th e  c o u r ts h ip  o f  d rak es  o f  t h e i r  own k in d  ( S ib le y  

1957)• Jo h n sg a rd  ( 1968) r e p o r ts  a  lo w er sp e c ie s  d is c r im in a t io n  b y  d i s ­

p la y in g  d rak es  a s  c o n tr a s te d  t o  h e n s . M a lla rd  h y b r id s  a re  u s u a l ly  th e  

p ro d u c t o f  a  d rake  M a lla rd  m atin g  w ith  a  fem ale  o f  a n o th e r  s p e c ie s ,  

r a th e r  th a n  v ic e - v e r s a  (D ilg e r  and Johns g a rd  1959) • A com bina tion  o f  

d e c rea se d  s p e c ie s  d is c r im in a t io n  and  s t ro n g e r  plumage p a t t e r n s  i n  M al­

la r d s  co u ld  underm ine th e  i n t e g r i t y  o f  th e  M exican D uck 's gene p o o l ,  

e s p e c ia l ly  i f  a  su rp lu s  o f  M a lla rd s  e x i s t s .  T h is  h y p o th e s is  rem ains t o  

be t e s t e d .

Com parison o f  f i e l d  o b se rv a tio n s  w ith  th e  a fo re -m e n tio n e d  f a c ­

t o r s  c o n tr ib u to r y  t o  h y b r id iz a t io n  su g g e s ts  t h a t  th e  v a l l e y 's  in c id e n ce  

o f  c ro s sb re e d in g  i s  q u i te  h ig h .  W in te r cen su ses  o f  d rak es  r e v e a le d  a  

r a t i o  o f  th r e e  M alla rd s  f o r  e v e ry  M exican Duck. As t h i s  sea so n  i s  th e  

p e r io d  o f  p a i r  fo rm a tio n , m ixed company on w in te r in g  g rounds may be an  

e s tim a te  o f  synrpatry  (Jo h n sg a rd  1967) and may c o n tr ib u te  t o  in te r b r e e d ­

in g  in  s p r in g .  The r e s id e n t  i n t e r s p e c i f i c  r a t i o  i n  s p r in g  o f  197^



"became one M alla rd  f o r  e v e ry  f i v e  M exican Ducks, and th e  n e s t in g  p o p u la ­

t i o n  c o n s is te d  o f  5 p e rc e n t  obv ious h y b r id s .  The a c tu a l  p e rc e n ta g e  o f  

c ro s sb re e d s  c e r t a i n l y  i s  g r e a t e r  th a n  t h i s  f i g u r e ,  f o r  s u b t le  d i f f e r ­

ences a r e  h a rd  t o  d e te c t  in  th e  f i e l d .  In  M a ila rd s  and  B lack  Ducks, th e  

sm all g e n e tic  c o n tro ls  (p e rh ap s  two a l l e l i c  p a i r s )  w hich govern  male 

plumage d if f e r e n c e s  a llo w  o n ly  abou t 15 p e rc e n t  o f  th e  sy m p atric  p o p u la ­

t i o n  t o  be p h e n o ty p ic a l ly  p u re  (Jo h n sg a rd  1967) .  G en e tic  mechanisms 

p ro b ab ly  o p e ra te  s im i la r ly  i n  my s tu d y  a r e a  t o  p roduce a  p e rc e n ta g e  o f  

h y b rid s  much g r e a te r  th a n  w hat i s  o u tw ard ly  d i s c e r n ib l e .

The e x te n t  t o  which t h i s  h y b r id  zone w i l l  a f f e c t  th e  s p e c ie s  

s t r u c tu r e  o f  th e  M exican Duck canno t be e s tim a te d  a t  p r e s e n t .  A ccording  

t o  S e la n d e r  ( 1971 . 116) ,  th e  amount o f  in t r e g r e s s io n  in  such a  s i t u a t i o n  

may v a ry  w id e ly  and , "n o t in f r e q u e n t ly ,  th e r e  i s  no dem onstrab le  i n t r e ­

g re s s io n  in to  p o p u la tio n s  o f  th e  p a r e n ta l  form s d e s p i te  th e  c o n tin u e d  

e x is te n c e  o f  a  h y b r id  'sw arm ' i n  th e  c o n ta c t zone, p resum ably  b e c a u s e .o f  

s e le c t io n  a g a in s t  p o t e n t i a l l y  in t r o g r e s s a n t  g e n e s ."  Evidence i s  in a d e ­

q u a te  a t  t h i s  p o in t  t o  judge w h e th er M allard /M exican  Duck h y b r id s  a re  

s u f f i c i e n t l y  s u c c e s s fu l  and in te rm e d ia te  i n  e c o lo g ic a l  to le r a n c e  t o  

cause g eo g rap h ic  ex p an sio n  o f  th e  p r e s e n t  h y b r id  zone.

S e v e ra l  f a c to r s  ap p ea r t o  p la c e  th e  M exican Duck a t  a  s e le c t iv e  

d isad v an tag e  g e n e t i c a l ly  in  t h i s  c o u n try , ( l )  M allard /M exican  Duck 

h y b rid s  seem q u i te  s u c c e s s f u l ,  a s  su g g es te d  b y  t h e i r  h ig h  f re q u e n c y  i n  

th e  v a l le y .  ( 2 ) The c o m p a ra tiv e ly  sm a ll s iz e  o f  th e  M exican D uck 's 

gene p o o l makes i t  v u ln e ra b le  t o  p o s s ib le  swamping. ( 3) The M a lla rd  

i s  a  n o te d ly  a d a p ta b le  and o p p o r tu n is t ic  b i r d  (De l a c  o u r 1 9 5 6 ), p e rh ap s  

more t o l e r a n t  o f  d is tu rb a n c e  th a n  th e  M exican Duck. M a lla rd s  w i l l
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p ro b a b ly  co n tin u e  t o  invade th e  Southw est a s  "breeding ducks a s  lo n g  as  

a g r ic u l tu r e  co n tin u e s  t o  p ro v id e  h a b i t a t . I r r i g a t i o n  ponds and d i tc h e s  

may in  f a c t  be  b e t t e r  s u i te d  t o  M alla rd s  th a n  t o  M exican Ducks (U . S . 

F is h  and  W ild l i f e  S e rv ic e  1973) • V i r tu a l ly  n o th in g  i s  known o f  d i f f e r ­

ences in  h a b i t a t  s e l e c t io n  betw een th e  two s p e c ie s .  F u r th e r  s tu d y  o f  

t h i s  to p ic  i s  e s s e n t i a l  f o r  management o f  th e  M exican Duck.

S easo n a l A c t iv i t i e s  and B ehav io r o f  th e  M exican Duck 

F ie ld - fe e d in g

I  found no d i r e c t  ev idence  o f  th e  fe e d in g  in  g ra in  f i e l d s  which 

i s  t y p i c a l  o f  ducks i n  a g r i c u l t u r a l  a re a s  (Sowls 1955> W inner 1959)•

No ducks were seen  in  w in te r  f i e l d s  o f  any k in d , and  th e  c re p u s c u la r  

f l i g h t s  I  d id  see  ap p ea red  t o  la c k  th e  r e g u l a r i t y  and c o h es iv e n ess  in  

s iz e  and t im in g  t h a t  i s  c h a r a c t e r i s t i c  o f  movements t o  and from  fe e d in g  

g rounds. W aterfow l i n  t h i s  a r e a  may n o t u t i l i z e  w aste  g r a in  o r  pe rh ap s  

do so  i r r e g u l a r l y  and in  sm a ll num bers. One l o c a l  fa rm e r d id  r e p o r t  th e  

p re sen ce  o f  fo ra g in g  a g g re g a tio n s  o f  up t o  300 ducks on one o f  h i s  

s ta n d in g  w in te r  w heat f i e l d s .  However, w a te rfo w l in  M anitoba r a r e l y  

u sed  u n h a rv e s te d  g r a in ,  do ing  so o n ly  when c ro p la n d s  were f lo o d e d  (B os- 

senm aier and M arsh a ll 1958) • The w heat f i e l d  r e p o r te d ly  u se d  in  my 

s tu d y  p ro b a b ly  a t t r a c t e d  ducks because  o f  th e  w a te r  which f r e q u e n t ly  

s p i l l e d  o v e r from  th e  a d ja c e n t pumpback.

R eproduction

F in d in g s  o f  G ira rd  ( l 9 4 l )  and Jo h n sg a rd  (1955) su g g es t t h a t  

November th ro u g h  Ja n u a ry  c o n s t i tu te s  th e  m a jo r d i s p la y  p e r io d  o f
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M alla rd s  and B lack  Ducks ( Anas r u b r ip e s ) , two c lo se  r e l a t i v e s  o f  th e  

M exican Duck. Commencement o f  s e x u a l d is p la y  "begins i n  December among 

M exican Ducks i n  th e  n e ig h b o rin g  San Simon V a lle y  o f  New Mexico (D avis 

and B e v i l l  1970) • I  o b serv ed  c o u r ts h ip  among M exican Ducks on o n ly  one 

o c c a s io n . Such a c t i v i t y  p ro b a b ly  o c c u rre d  th ro u g h o u t th e  w in te r  b u t  was 

n o t d e te c te d  in  t h a t  sea so n , p a r t l y  because  th e s e  du ll-p lu m ag ed  ducks 

were r e l a t i v e l y  in co n sp icu o u s i n  th e  la r g e  c o n g re g a tio n s  o f  m ig ran ts  on 

th e  w in te r in g  a r e a s .

P a i r  bonds g e n e r a l ly  a r e  w e ll-fo rm ed  in  M alla rd s  b y  December o r  

J a n u a ry  (S ib le y  1957) • I n  th e  San Simon V a lle y , p a i r  fo rm a tio n  o f  

M exican Ducks seems t o  b e g in  in  December, re a c h in g  co m p le tio n  abou t 

F eb ru a ry  i f  sex  r a t i o s  a re  f a i r l y  even (D avis and  B e v i l l  1970) • On my 

s tu d y  a r e a ,  p a i r in g  o f  M alla rd s  and  M exican Ducks seemed com plete b y  th e  

end o f  F eb ru a ry .

A lthough d a b b le r  d rak es  n o rm a lly  d e s e r t  t h e i r  m ates around  th e  

second week o f  in c u b a t io n , t h i s  g e n e r a l iz a t io n  may n o t alw ays a p p ly  t o  

M exican Ducks. I n  June o f  197^, I  w atched  an  u n a tte n d e d  b ro o d  o f  h a l f -  

grown M exican d u c k lin g s  f o r  p e rh ap s  a  q u a r te r  h o u r , a t  w hich p o in t  th e y  

were jo in e d  b y  a  d rake  and  h e n . Both a d u l ts  rem ained  w ith  th e  young f o r  

15 m in u te s , u n t i l  th e  approach  o f  fa rm e rs  f lu s h e d  th e  m ale . L indsey  

(1946) ob serv ed  one M exican d rak e  w ith  a  fem ale  whose eggs were n e a r ly  

re a d y  t o  h a tc h . At New M ex ico 's  Bosque d e l  Apache re fu g e , Zahm (1973) 

n o ted  two d rak es  a s s o c ia t in g  w ith  m ates whose b roods were p re s e n t  o r  

n ea rb y . Such o b s e rv a tio n s  made b y  m y se lf  and  o th e r  w orkers may be ex ­

c e p t io n a l .  On th e  o th e r  hand , th e y  may ex em p lify  a  p a i r  a tta ch m en t 

among M a lla rd - l ik e  form s w hich i s  more s u b s t a n t i a l  th a n  t h a t  o f  m ost
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a n a t id s .  Male M o ttle d  Ducks ( Anas f u lv ig u la  m acu losa) have "been ob­

se rv ed  t o  rem ain  w ith  th e  fem ale  u n t i l  th e  eggs h a tc h  (E n g e lin g  1950, 

c i t e d  b y  S t i e g l i t z  and W ilson 1968) .  E vidence h as l e d  S t i e g l i t z  and 

W ilson t o  s p e c u la te  t h a t  F l o r i d a 's  M o ttled  Ducks (A . f . f u lv i g u la ) may 

form  more o r  l e s s  perm anent p a i r  bonds, b roken  te m p o ra r i ly  w h ile  th e  

fem ale  i s  engaged in  b rood  r e a r in g .

Hochbaum (1944) advances a n o th e r  e x p la n a tio n :  Most r e p o r ts  o f  

d rak es  accompanying a  hen  w ith  young o r ig in a te  i n  re g io n s  f e a tu r in g  

s c a t t e r e d  slo u g h s and p o th o le s ,  such a s  th e  s tu d y  a r e a ,  r a t h e r  th a n  a  

la r g e  degree  o f  co n tin u o u s w a te r  s u r f a c e . R e la t iv e ly  i s o l a t e d  m ales in  

th e s e  re g io n s  may show p ro lo n g ed  a tta ch m en t t o  t e r r i t o r i e s  and m ates 

because  no e x te n s iv e  w a te r  a re a s  e x i s t  t o  draw p o s tb re e d in g  d rak es  

t o g e th e r .

M olting

I  fo und  no c o n c lu s iv e  ev id en ce  t h a t  p o s tb re e d in g  M exican Ducks 

rem ain  in  th e  v a l l e y  t o  m o lt. W ith th e  e x c e p tio n  o f  fe m a les  w ith  

b ro o d s , th e r e  ap p ea red  t o  be a  s c a r c i t y  o f  M exican Ducks and  a  com plete 

la c k  o f  M alla rd s  from  m id-June t o  m id-A ugust i n  b o th  y e a rs  o f  th e  s tu d y . 

I  n ev e r e n co u n te re d  a  f l i g h t l e s s  a d u l t  o f  any  s p e c ie s .  D isappearance  

co u ld  be e x p la in e d  by  th e  s e c re t iv e n e s s  o f  m o ltin g  b i r d s  and th e  abun­

dance o f  co v er in  many a r e a s . M a lla rd s  may have been  p r e s e n t  b u t u n re ­

co gn ized  in  th e  e c l ip s e  plumage and b i l l  c o lo r a t io n  w hich make them  

in s e p a ra b le  from  M exican Ducks. On th e  o th e r  h an d , p o s tb re e d in g  in d i ­

v id u a ls  may p a ss  th e  m o ltin g  p e r io d  in  more s u i t a b l e  l o c a l i t i e s  e l s e ­

w here. Many th o u san d s  o f  P i n t a i l  d rak es  whose m ates a re  n e s t in g  in



Canada come t o  O reg o n 's  M alheur N a tio n a l W ild l i f e  Refuge to  m olt ( l e t t e r  

d a te d  29 August 197^ from  W alte r A nderson). S tu d ie s  b y  Hochbaum (1944) 

and O ring  (1964) show ev id en ce  o f  e x te n s iv e  movements o f  d a b b le rs  from  

b re e d in g  m arshes t o  d i s t a n t  m o ltin g  a r e a s .  Hochbaum su rm ises  t h a t  many 

midsummer m ig ran ts  in  h i s  M anitoba s tu d y  a r e a  o r ig in a te  from  th e  p ro v ­

in c e 's  s m a lle r  b re e d in g  m arshes and  innum erable s lo u g h s , d i t c h e s ,  and 

p o th o le s .  S im i la r ly  th e  sm a ll ponds and d i tc h e s  o f  my s tu d y  a r e a  may 

la c k  p r e r e q u i s i t e s  w hich m o ltin g  b i r d s  can f i n d  e lse w h e re , perh ap s  in  

th e  a d jo in in g  San Simon V a lle y .

Among o th e r  f a c t o r s ,  s iz e  and i s o l a t i o n  o f  w e tlan d s  seem t o  

l a r g e ly  in f lu e n c e  th e  q u a l i ty  o f  m o ltin g  h a b i t a t  (Hochbaum 1944, O ring 

19 6 4 ). E x ten s iv e  s u r fa c e  a r e a  can f a c i l i t a t e  o p en -w ater fe e d in g  by 

f l i g h t l e s s  b i r d s  o th e rw ise  v u ln e ra b le  t o  t e r r e s t r i a l  p r e d a to r s .  The 

v a l le y  c o n ta in s  no la r g e  w a te r  a re a s  w ith  s u i t a b le  c o v e r , and th e  i s o ­

l a t i o n  r e q u ire d  by  f l i g h t l e s s  ducks i s  n o t found  in  th e  a g r i c u l t u r a l  

a r e a .  P r o te c t iv e ,  c o n c e a lin g  co v er may be a t  a  s e a s o n a l low , a s  many 

c ro p lan d s  su rro u n d in g  pumpbacks w i l l  have been  h a rv e s te d  and weed growth 

i s  o f te n  b u rn ed . These su b o p tim a l q u a l i t i e s  may cause  movement o f  p o s t ­

b re e d in g  ducks from  th e  v a l l e y .  R e so lu tio n  o f  th e  q u e s tio n  a w a its  f u r ­

t h e r  o b s e rv a tio n  and co u ld  be a id e d  by  band ing  s tu d ie s .

M ig ra tio n

W hether M exican Ducks in  t h i s  c o u n try  c o n s t i tu te  a  s e d e n ta ry  o r  

p a r t i a l l y  m ig ra to ry  p o p u la t io n  h as  n o t been  d e te rm in ed . Jo h n sg a rd  

( 1961) c i t e s  ev id en ce  f o r  c o n s id e r in g  th e  U. S . segm ent o f  th e  s p e c ie s  

a s  s e a s o n a lly  m o b ile . On th e  o th e r  hand , Leopold  (1959) s e e s  no
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in d ic a t io n  o f  lo n g  movements by t h i s  duck. My d a ta  in d ic a te  t h a t  Mexi­

can Duck numbers were r i s i n g  in  th e  v a l le y  betw een ap p ro x im a te ly  F ebru ­

a ry  1 and March 15 . The a p p a ren t in c re a s e  may r e f l e c t  a  t r u e  sp rin g tim e  

in f lu x  o f  b i r d s  from  Mexico o r  may o n ly  be an  a r t i f a c t  o f  th e  census 

s i t u a t i o n ,  e s p e c ia l l y  when one c o n s id e rs  t h a t  my v i s i t s  t o  ponds co u ld  

n o t alw ays be r e g u la r  o r  s y s te m a tic .  Any a p p a re n t t r e n d  in  duck numbers 

co u ld  p a r t i a l l y  r e s u l t  from  c lu s t e r in g  o f  b i r d s  in  one pond o r  a n o th e r .

On 19 F eb ru a ry  1974 I  v i s i t e d  th e  P la y a  Pond, which was p r e v i ­

o u s ly  d ry  and th u s  r a r e l y  cen su sed . I  found th e  s i t e  w e l l  w a te red  and 

c o n ta in in g  ap p ro x im a te ly  6000 ducks,' M exican Ducks com prising  a  sm a ll 

p o r t io n  o f  th e  t o t a l .  As t h i s  pond was th e  v a l l e y ’s prim e w a te rfo w l 

a r e a ,  co u n ts  a t  th e  s i t e  from  t h a t  p o in t  on may e x p la in  th e  t a b u la r  

in c re a s e  o f  M exican Ducks in  e a r ly  s p r in g  (T ab le  l ) .  However, co u n ts  o f  

t h i s  sp e c ie s  a t  th e  Ranch C ienega, th e  second m ost f r e q u e n te d  a r e a ,  gen­

e r a l l y  in c re a se d  d u rin g  th e  same p e r io d .  A lso , peak  numbers o f  M exican 

Ducks in  th e  v a l le y  and a t  th e  P lay a  Pond and Ranch C ienega c o in c id e d  on 

th e  same day . My o b se rv a tio n s  may in d ic a te  sp rin g tim e  m ig ra tio n  o f  a  

w in te r in g  group from  M exico, b u t th e  d a ta  a re  to o  c i r c u m s ta n t ia l  t o  p ro ­

v id e  a  s o l i d  b a s i s  f o r  judgm ent on t h i s  i s s u e . The problem  w i l l  p ro b a ­

b ly  no t be re s o lv e d  u n t i l  c l a r i f i e d  by  band ing  e v id e n c e .

Im portance o f  th e  V a lle y  f o r  W aterfow l .

In  th e  p a s t  th e  d i s t r i b u t i o n  o f  th e  M exican Duck in v o lv e d  th e  

San Simon V a lle y  on th e  Arizona-New Mexico b o rd e r ,  th e  Rio Grande V a lle y  

o f  New M exico, and a  few  a re a s  i n  w e ste rn  T exas. The m a jo r i ty  o f  th e  

p o p u la tio n  s t i l l  d w e lls  in  M exico, ex ten d in g  t o  th e  v o lc a n ic  b e l t  so u th



o f Mexico C ity  (A ld r ic h  and B aer 1970). A lthough s t i l l  p re s e n t  in  sm all 

numbers o v e r v i r t u a l l y  a l l  o f  i t s  fo rm er ra n g e , th e  "bird no lo n g e r  i s  

found in  much o f  t h i s  e x te n s iv e  a r e a .  D w indling numbers o f  M exican 

Ducks prom pted Levy (1964:558) t o  d e sc r ib e  th e  s p e c ie s  a s  th e  r a r e s t  o f  

o u r n a t iv e  w a te rfo w l.

The a la rm in g  r a t e  o f  w e tlan d  d e s t r u c t io n  in  t h i s  c o u n try  a lo n g  

w ith  th e  s im u ltan eo u s d e c lin e  in  numbers o f  M exican Ducks in d ic a te s  

t h a t  t h i s  sp e c ie s  i s  becom ing l im i te d  b y  a v a i l a b i l i t y  o f  h a b i t a t . Levy 

(1964) e x p re ssed  th e  f e a r  t h a t  th e  U. S . p o p u la tio n  o f  M exican Ducks in  

th e  m id - s ix t ie s  f i l l e d  a l l  s u i ta b le  n e s t in g  a r e a s .  S ha llow , s lu g g ish  

w aterways p ro v id e d  e x c e l le n t  w a te rfo w l h a b i t a t  in  th e  Southw est p r i o r  to  

e ro s io n  caused  by  o v e rg ra z in g  (Levy 1964). W ith th e  r e s u l t a n t  lo w erin g  

o f  th e  w a te r  t a b l e ,  th e s e  n a tu r a l  m arshy a re a s  d is a p p e a re d . D ra inage , 

fa rm in g , and d iv e r s io n  o f  w a te r  f o r  o th e r  human needs have co n tin u ed  th e  

t r e n d .  I r r i g a t i o n  fa rm in g  i s  doubly  d e le te r io u s  by  i t s  e r a d ic a t io n  o f  

m arshes and a ls o  by  th e  su b se q u e n t. pumping which low ers th e  w a te r  t a b l e .

I n  th e  S u lp h u r S p rin g s  V a lle y , i r r i g a t i o n  ap p ea rs  t o  have tem po­

r a r i l y  b e n e f i te d  th e  s p e c ie s .  No e x te n s iv e  w a te rfo w l h a b i t a t  e x i s t e d  in  

th e  a r e a  p r i o r  t o  developm ent, and re c o rd s  show no ev id en ce  o f  M exican 

Ducks b e fo re  1968 ( p e r s o n a l  com m unication on 19 December 1974 from  Gale 

Monson, c o -a u th o r  o f  The B ird s  o f  A rizo n a) . Pumping o f  w a te r  in to  a r t i ­

f i c i a l  impoundments h as  v a s t l y  in c re a s e d  h e re  in  th e  p a s t  th r e e  decades 

(A rizona  W ater Commission 1 9 7 3 ), a llo w in g  th e  ducks t o  sp re a d  in to  t h i s  

v a l le y  c o n c u rre n t w ith  m arsh d e s t r u c t io n  in  t h e i r  h i s t o r i c a l  h a b i t a t . I  

e s tim a te  th e  v a l l e y  t o  c o n ta in  a t  l e a s t  150 o f  th e  b i r d s ;  t h i s  i s  one o f  

th e  l a r g e s t  c o n c e n tra t io n s  o f  th e  sp e c ie s  i n  th e  U. S . a t  p r e s e n t .
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Use o f  th e  v a l l e y  b y  S a n d h il l  Cranes a l s o  shows th e  v a lu e  o f  th e  

re g io n  f o r  w a te r  b i r d s .  A lthough fo rm e r ly  common in  th e  s t a t e ,  sigh tings 

o f  th e s e  b i r d s  had  become e x c e e d in g ly  r a r e  b y  1964 ( P h i l l i p s ,  M a rsh a ll , 

and Monson 1 9 6 4 ). At th e  t i r e  o f  t h i s  w r i t in g ,  my o b s e rv a tio n s  on th e  

re s e a rc h  a r e a  p ro v id e d  th e  e a r l i e s t  a r r i v a l  d a te  and  maximum coun t in  

A rizona (p e r s o n a l  com m unication on 19 December 1974 from  Gale M onson).

F ie ld  work p roduced  o th e r  re c o rd s  o f  n o te  which f u r t h e r  a t t e s t  

t o  th e  p o t e n t i a l  o f  th e  a r e a .  My s ig h t in g s  a re  p re s e n te d  i n  th e  fo llo w ­

in g  p a ra g ra p h s ; th e  accompanying s t a t e  re c o rd s  were o b ta in e d  from  G ale 

Monson.

B la c k -b e l l ie d  T ree Ducks were a lm ost n o n e x is te n t in  A rizona 

u n t i l  th e  p a s t  few  y e a r s .  They w ere f i r s t  seen  in  th e  S u lp h u r S p r in g s  

V a lle y  i n  1973> and a  m ajo r p e rc e n ta g e  o f  su b seq u en t s t a t e  re c o rd s  o r i ­

g in a te  from  t h i s  re g io n . I  n o te d  s e v e r a l  g roups o f  th e  ducks d u r in g  th e  

s tu d y  p e r io d .

P i n t a i l s  have r a r e l y  b re d  in  A rizo n a . I  o b se rv ed  a  b ro o d  o f  t e n  

P i n t a i l  d u c k lin g s  a t  th e  G ra ss la n d  Pond; th e s e  c o n s t i tu te d  th e  f i r s t  

n e s t in g  re c o rd  o f  t h a t  sp e c ie s  i n  th e  so u th e rn  p o r t io n  o f  th e  s t a t e .  

U n fo r tu n a te ly ,  ev id en ce  in d ic a te s  t h a t  th e  young l a t e r  p e r is h e d  when th e  

pond e v a p o ra te d , pumping h av in g  b een  s to p p ed  due t o  l e g a l  p ro b lem s.

A lthough n o t a  th r e a te n e d  s p e c ie s ,  Canvasbacks have d e c lin e d  in  

numbers o v e r re c e n t  y e a r s .  Many o f  th e s e  ducks w in te re d  on th e  v a l l e y 's  

d eep e r w a te r  a re a s  d u rin g  th e  s tu d y .

I  s p o t te d  a  t r a n s i e n t  W h ite -fro n te d  Goose a t  an  i s o l a t e d  pond in  

mid-March o f  1974. Uncommon in  A rizona th e  y e a r  ro u n d , t h i s  s p e c ie s  i s  

e s p e c ia l l y  r a r e  in  s p r in g .
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A Sem i-palm ated  P lo v e r  was n o te d  a t  th e  C ountry  Club Lake in  

August and Septem ber o f  1973 (p e r s o n a l  com m unication on 30 Septem ber 

1973 from  W alte r A n d erso n ). T h is  s h o re b ird  i s  c o n s id e re d  r a r e  in  A r i­

zona, a lth o u g h  such  c l a s s i f i c a t i o n  may o n ly  be  due t o  la c k  o f  i d e n t i f i ­

c a t io n  o r  s e a rc h .

Snowy P lo v e rs  were n e v e r known t o  b re e d  in  th e  s t a t e  u n t i l  th e y  

began do ing  so  n e a r  W illco x  in  1972. T h is  l o c a l i t y  rem ains one o f  o n ly  

two re c o rd e d  n e s t in g  a re a s  in  A rizo n a . I n  June  o f  197^ I  o b serv ed  two 

a d u l ts  w ith  th r e e  o r  fo u r  r e c e n t ly  h a tc h e d  young n e a r  th e  C ountry  Club 

Lake a t  W illco x .

Am erican A vocets a r e  commonly seen  in  th e  s a l t g r a s s  re g io n  s u r ­

ro u nd ing  th e  W illco x  P lay a  and have n e s te d  th e r e  s in c e  1969 . I n  th e  

summer o f  1973 I  found  a  dead ju v e n i le  a t  th e  G ra ss la n d  Pond. The b i r d s  

a re  s t i l l  uncommon n e s te r s  in  th e  s t a t e ,  and  n o t to o  many a re  found  

where th e y  do n e s t .

S e v e ra l  ty p e s  o f  g u l l s  and t e r n s  u t i l i z e d  th e  C ountry  Club Lake 

d u rin g  m ig ra tio n  o r  w in te r ,  in c lu d in g  th e  uncommon S a b in e ’s  G u ll I  n o te d  

on 10 O ctober 1973.

A com plete l i s t  o f  th e  v a l l e y 's  o b serv ed  w a te r  b i r d s  i s  g iv en  in  

Appendix B. A p p a ren tly  th e  S u lp h u r S p rin g s  V a lle y  i s  a t t r a c t i n g  many 

s p e c ie s  p re v io u s ly  u n u su a l o r  unknown in  th e  a r e a .  I n  a  s t a t e  where 

a q u a tic  h a b i t a t  i s  la c k in g , th e  re g io n  s u p p lie s  a  welcome s to p o f f  p la c e  

f o r  m ig ra n ts . Large numbers o f  ducks rem ain  th ro u g h  th e  w in te r .  C rea­

t i o n  o f  w a te r  a re a s  in  th e  v a l l e y ,  th o u g h  i t  be  f o r  a g r i c u l t u r a l  p u r ­

p o se s , i s  e x c e p t io n a l  t o  th e  g e n e ra l  t r e n d  o f  w e tlan d  e r a d ic a t io n  in  th e  

S o u th w est. T h is  f a c t  p lu s  th e  u se  o f  t h i s  d is tu r b e d  a r e a  b y  su p p o sed ly
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I n to l e r a n t  M exican Ducks and S a n d h i l l  C ranes a t t e s t s  t o  th e  Im portance 

o f  th e  re g io n  f o r  a q u a tic  b i r d s ,  a  v a lu e  w hich co u ld  be enhanced by  

a d d i t io n a l  w e tlan d  c r e a t io n .

The a r e a 's  w orth  f o r  th e s e  b i r d s  p ro b a b ly  f l u c tu a t e s  in  a cc o rd ­

ance w ith  n a tu r a l  and man-made c a u se s . U n u su a lly  h ig h  p r e c i p i t a t i o n  in  

th e  f a l l  and w in te r  o f  1972-1973 p roduced a t t r a c t i v e  w in te r in g  a re a s  

which became d ry  b e fo re  o r  d u rin g  th e  1974 d ro u g h t. The Ranch C ienega 

c o n ta in s  l i t t l e  w a te r  in  most y e a r s .  In  th e  w in te r  p e r io d  o f  1973-1974, 

how ever, i t  s u p p lie d  40-50 a c re s  o f  sh a llo w  d a b b le r  h a b i t a t  and h a rb o re d  

a s  many a s  s e v e r a l  th o u san d  ducks a t  once. At W illco x  th e  r a in s  had  

f i l l e d  th e  numerous ephem eral h a rd p an  ponds su rro u n d in g  th e  C ountry  Club 

L ake. By summer o f  1974 th e  l a r g e s t  b o d ie s  o f  w a te r  i n  th e  s tu d y  a r e a  

were gone: E v a p o ra tio n  had  e l im in a te d  th e  Ranch C ienega and th e  t r a n s i ­

t o r y  ponds n e a r  th e  C ountry  Club Lake; l e g a l  and o th e r  co m p lica tio n s  

s to p p ed  pumping a t  th e  la k e  and th e  Game and F is h  pon d s. I  b e l ie v e  t h i s  

t o  be th e  p r im ary re a so n  f o r  low er duck co u n ts  in  autumn o f  1974, e sp e ­

c i a l l y  b ecause  l a r g e r  w a te r  a re a s  sh o u ld  be th e  ty p e  m ost a t t r a c t i v e  t o  

w in te r in g  w a te rfo w l.

C o n s id e ra tio n s  f o r  Management

The needs and i n t e r r e l a t e d  f a c to r s  w hich a s s u re  th e  optimum 

p r o d u c t iv i ty  o f  th e  M exican Duck a re  p r e s e n t ly  unknown. The purpose  o f  

t h i s  p r o je c t  h a s  been  t o  su rv ey  th e  M exican D uck 's  c u r r e n t  s t a t u s  i n  th e  

S u lp h u r S p rin g s  V a lle y  and t o  p ro v id e  an  i n i t i a l  b a se  o f  e c o lo g ic a l  

s tu d y  from  which f u r t h e r  in v e s t ig a t io n s  o f  t h i s  s p e c ie s  can  p ro c e ed . 

U sing  th e  in fo rm a tio n  w hich I  have g lean ed  from  th e  l i t e r a t u r e  and have



g a th e re d  in  t h i s  p r o j e c t ,  I  c o n s id e r  th e  fo llo w in g  recom m endations t o  be 

h e lp f u l  in  management o f  th e  M exican Duck.

S easo n a l R equirem ents

The d i f f e r e n t  a c t i v i t i e s  in c lu d e d  in  th e  a n n u a l c y c le  o f  w a te r -  

fow l demand some s e a so n a l v a r i a t i o n  in  h a b i t a t  re q u ire m e n ts . These 

changing  needs sh o u ld  be r e f l e c t e d  in  th e  v a r io u s  ty p e s  o f  h a b i t a t  p ro ­

v id e d  by an e f f i c i e n t  management p rogram .

S p rin g  and summer a c t i v i t i e s  in c lu d e  a l l  th e  a s p e c ts  o f  n e s t in g ,  

b rood  r e a r in g ,  and m o ltin g . The re p ro d u c tiv e  c a r ry in g  c a p a c i ty  o f  a  

w a terfo w l a r e a  i s  prom oted by  c o n s id e ra t io n  o f  th e  needs o f  t e r r i t o r i a l  

b i r d s .  C re a tio n  o f  i r r e g u l a r  s h o re l in e s  would p ro v id e  more edge e f f e c t  

(Hochbaum 19^4) and th e re b y  b e n e f i t  b re e d in g  c a p a c i ty .  Adequate co v er 

i s  n e c e ssa ry  th ro u g h o u t re p ro d u c tio n  and m o ltin g  b u t  i s  e s p e c ia l l y  im­

p o r ta n t  in  th e  f i r s t  p a r t  o f  th e  b re e d in g  sea so n  f o r  th e  e a r l i e r  n e s t in g  

which i s  t y p i c a l  o f  th e  v a l l e y 's  M exican Ducks. The v u ln e r a b i l i t y  o f  

n e s t s , young, and f l i g h t l e s s  a d u l t s  r e q u ir e s  a  minimum o f  l o c a l  man- 

r e l a t e d  a c t i v i t y .

The g re g a rio u sn e ss  o f  w in te r in g  w a terfo w l re p la c e s  th e  d i s p e r -  1 

s io n  which was e v id e n t d u rin g  th e  b re e d in g  sea so n . Large ponds t y p i f y  

w in te r  h a b i t a t  and p ro v id e  f o r  th e  la r g e  c o n c e n tra t io n s  and  c o u r t in g  

a c t i v i t i e s  o f  th e s e  ducks. C re a tio n  o f  a  few  s iz e a b le  ponds in  ch o ice  

lo c a t io n s  would p ro b a b ly  a t t r a c t  more w in te r in g  b i r d s  b ecause  l a r g e r  

ponds a re  few  in  number and may be av o id ed  due to  t h e i r  u s u a l  p lacem ent 

in  h ig h  d is tu rb a n c e  a r e a s .
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G en era l R equirem ents

The p e im n e n t  summer ponds r e s u l t i n g  from  i r r i g a t i o n  p r a c t i c e s  

h e lp  t o  in c re a s e  duck p ro d u c tio n  in  th e  v a l l e y .  Zahm (1973) f e e l s  t h a t  

M exican Ducks a re  a t t r a c t e d  "by c l e a r  o r  s e m i-c le a r  w a te r  w hich a id s  th e  

p ro d u c tio n  o f  a q u a t ic  in s e c ts  and subm ergent fo o d  p l a n t s . Most pump- 

backs c o n ta in  murky w a te r .  P erhaps t u r b i d i t y  a t  some a re a s  co u ld  be 

av o id ed  by le s s e n e d  in flo w  and o u tf lo w , i f  co m patib le  w ith  a g r i c u l t u r a l  

o p e ra t io n s .  S ta b le  w a te r  l e v e l s  f a c i l i t a t e  grow th o f  em ergents (Low . 

19^5, Berg 1956) and a ls o  b e n e f i t  subm ergent v e g e ta t io n  (Morse 1 9 5 0 ). 

S h e a re r  ( i 960) found  g r e a te r  numbers o f  b re e d in g  ducks on s to c k  dugouts 

h av in g  s ta b l e  l e v e l s .  Complete drawdowns can  produce b rood  m o r t a l i t y  

and sh o u ld  be a v o id ed . Most pumpbacks la c k  even  m a rg in a l sh a llo w  a re a s  

which a re  a t t r a c t i v e  t o  d u c k s . F u tu re  a l t e r a t i o n  o r  c r e a t io n  o f  duck 

ponds can h o p e fu lly  r e c t i f y  t h i s  s i t u a t i o n .

C over. I n  te rm s o f  w a te rfo w l n eed s , th e  absence o f  n a tu r a l  veg ­

e t a t i o n  d u rin g  much o f  th e  y e a r  i s  one o f  th e  m ost d e tr im e n ta l  f a c to r s  

caused  by fa rm in g  a c t i v i t i e s  in  th e  v a l l e y .  Dense s ta n d s  o f  w in te r  

w heat a re  one o f  th e  few  b e n e f i t s ,  p e rm it t in g  e a r l i e r  n e s t in g  th a n  may 

be p o s s ib le  e lsew h ere  in  th e  M exican D uck 's ra n g e . In  g e n e r a l ,  how ever, 

o th e r  c u l t iv a te d  c ro p s  do n o t c o n s t i tu te  s u i t a b le  c o v e r , and  f i e l d s  a re  

b a re  d u rin g  most m onths anyway. Dense weed grow th in  narrow  s t r i p s  o f  

la n d  a lo n g s id e  pumpbacks and ro a d s id e s  p ro v id e s  some p r o te c t io n ,  b u t 

th e s e  a re a s  a re  o f te n  bu rn ed  in  l a t e  summer.

F u tu re  management c o n s id e ra t io n s  sh o u ld  in v o lv e  e s ta b lis h m e n t 

o f  ponds e x p re s s ly  f o r  w a te rfo w l so  t h a t  ad eq u a te  co v e r can  be p ro v id e d  

w ith o u t c o n f l i c t in g  w ith  a g r i c u l t u r a l  p r i o r i t i e s .  When p o s s ib le ,
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n a tu r a l  grow th co u ld  h e  prom oted on id le  a re a s  in  th e  fa rm in g  re g io n  

e i t h e r  hy  p o s tp o n in g  mowing u n t i l  th e  la n d  i s  needed o r  th ro u g h  th e  

p la n t in g  o f  co v er f o r  w a te rfo w l i f  f e a s ib le  and n e c e s sa ry . P re v e n tio n  

o f  o v e rg ra z in g , e s p e c ia l l y  a t  prim e w a te r  a re a s  and d u rin g  n e s t in g ,  can  

b e n e f i t  w a te rfo w l and a ls o  ra n c h e rs  b y  in c re a s in g  th e  amount o f  co v er 

and h e lp in g  t o  p re v e n t s o i l  e ro s io n .  Leopold  (1933) p o in ts  o u t t h a t  

m ost w a te rfo w l commence n e s t in g  b e fo re  s u i t a b le  new v e g e ta t io n  i s  p r e s ­

e n t .  C e s sa tio n  o f  weed b u rn in g  sh o u ld  in c re a s e  duck p ro d u c tio n  by  

le a v in g  more r e s id u a l  co v er from  th e  p re v io u s  y e a r .

The p re sen c e  o f  em ergent v e g e ta t io n  sh o u ld  improve th e  q u a l i ty  

o f  w a te rfo w l a r e a s ,  p ro v id ed  t h a t  em ergent grow th i s  n o t ex trem e .

K night ( 1965) and K e ith  ( 1961) w arn o f  th e  n e g a tiv e  im pact on n e s t in g  

h a b i t a t  when th e  t u l e s  become o v e r ly  dense o r  c o m p le te ly  b o rd e r  p o t­

h o le s .  B eard (1964) d is c u s s e s  th e  im portance o f  i n te r s p e r s io n  o f  emer­

ge n ts  and  open w a te r  a re a s  i n  p ro v id in g  r e s p e c t iv e  escap e  and fe e d in g  

u n i t s  f o r  b ro o d s . I n te r s p e r s io n  o f  th e  two sh o u ld  a ls o  f a c i l i t a t e  

a c c e ss  by  a d u l ts  t o  em ergent and  subm ergent fo o d  p l a n t s .  A ccord ing  t o  

ev idence  p re s e n te d  by Low (1 9 4 $ ), d e ep e r s p o ts  in  th e  c e n te r  o f  ponds 

may t h i n  o r  e l im in a te  em ergent v e g e ta t io n .  C re a tio n  o f  pumpbacks o r  

duck ponds w ith  a l t e r n a t e  deep and sh a llo w  a re a s  co u ld  se rv e  t o  i n t e r ­

sp e rse  th e  c o v e r .

Food. The a r t i f i c i a l  n a tu re  o f  th e  v a l l e y 's  w a te r  a re a s  i s  n o t 

a s  conducive t o  optimum grow th o f  w a te rfo w l fo o d s  a s  a  n a tu r a l  m arsh 

would b e .  As i s  th e  case  w ith  many im p o rtan t co v er p l a n t s ,  m ain tenance  

o f  sh a llo w , c o n s ta n t w a te r  l e v e l s  s h o u ld -a ls o  in c re a s e  th e  amount o f  

fo o d  p l a n t s . Ponds h av in g  p l e n t i f u l  em ergent co v e r and  submerged
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a q u a tic s  would in  t u r n  h a rb o r  an  abundance o f  s n a i l s ,  c ru s ta c e a n s , and 

o th e r  an im al l i f e  u t i l i z e d  a s  fo o d  by  w a te rfo w l.

I t  rem ains f o r  f u tu r e  w orkers t o  u n d e rta k e  a  d e t a i l e d  a n a ly s is  

o f fo o d  p la n t  a v a i l a b i l i t y  and u se  in  t h i s  re g io n . A r t i f i c i a l  p ro p ag a­

t i o n  may o r  may n o t be n e c e s sa ry . Ducks may consume w aste  g r a in  t o  a  

la rg e  e x te n t ,  com pensating f o r  any  la c k  in  n a tu r a l  fo o d s .

L o a fin g  S i t e s . P re fe re n c e  by  a d u l ts  f o r  w a te r  a re a s  c o n ta in in g  

a r t i f i c i a l  lo a f in g  s p o ts  h as  been  documented by  U h lig  ( 1963)* A dequate 

r e s t i n g  a re a s  a ls o  in c re a s e  th e  number o f  r e s id e n t  b roods and fa v o ra b ly  

in f lu e n c e  th e  c a r ry in g  c a p a c ity  o f  th e  h a b i t a t  (B eard  1 9 6 4 ). Ducks o f  

a l l  s p e c ie s  made e x te n s iv e  u se  o f  th e  c e n t r a l  sand  b a r  a t  th e  C ountry  

Club Lake. Few o th e r  lo a f in g  sp o ts  w ere p re s e n t  on th e  s tu d y  a r e a .

B eing d e sig n ed  f o r  a g r i c u l t u r a l  p u rp o se s , pumpback ponds g e n e r a l ly  la c k  

b a re  s h o re l in e  and  i n t e r i o r  o r  p e n in s u la r  mud b a r s  which co u ld  be  u sed  

by  r e s t i n g  b i r d s .  New ponds co u ld  in c o rp o ra te  mud o r  sand  s p i t s ,  and 

e x i s t in g  pumpbacks co u ld  be improved by  i n s t a l l a t i o n  o f  ancho red  r a f t s  

o r  lo g s .

I s o l a t i o n . A n a ly sis  o f  M exican Duck h a b i t a t  showed human i n t e r ­

fe re n c e  t o  be th e  most d e tr im e n ta l  en v iro n m en ta l in f lu e n c e .  Reproduc­

t i v e  c a p a c i ty  o f  th e  p o p u la tio n  co u ld  p ro b a b ly  be enhanced by  l im i te d  

p u b lic  a c c e ss  t o  prim e w a te rfo w l a re a s  n o t lo c a te d  on fa rm lan d .

In  s p i t e  o f  f u tu r e  e f f o r t s  t o  a id  th e  M exican Duck th ro u g h  h a b i ­

t a t  im provem ent, th e  s p e c ie s  may s t i l l  be th r e a te n e d  w ith  taxonom ic ex ­

t i n c t i o n  by  h y b r id iz a t io n  w ith  M a lla rd s . I f  th e  c u r r e n t  b u t  l a r g e ly  

u n e n fo rc e a b le  p r o te c t io n  o f  M exican Ducks were ex ten d ed  t o  in c lu d e  th e  

v a l l e y ’s  fem ale  M a lla rd s , th e  r e s u l t a n t  sh o o tin g  o f  o n ly  d rake  M alla rd s



m ight accom plish  a  tw o -fo ld  p u rp o se . T h is w ould e l im in a te  h u n tin g  lo s s  

o f  M exican Ducks which o ccu rs  th ro u g h  m is ta k en  i d e n t i t y ,  and  c r o s s ­

p a i r in g s  betw een fem ale  M exican Ducks and m ale M alla rd s  would be r e ­

duced . Such a  d r a s t i c  m easure would have l im i te d  su cc e ss  i n  h in d e r in g  

h y b r id iz a t io n ,  how ever. S a c r i f i c e  o f  M alla rd s  w ould n o t p re v e n t c o n t in ­

ued  in c o rp o ra t io n  o f  t h i s  a d a p ta b le  s p e c ie s  in to  th e  r e s id e n t  p o p u la ­

t i o n .  F u rth e rm o re , even i f  a l l  d rake  M alla rd s  were d e s tro y e d , o n ly  

ab o u t h a l f  o f  th e  M allard /M exican  Duck c r o s s - p a i r in g s  would be d i s ­

ru p te d . T h is p ro p o r t io n  m ight be h ig h e r  i f  fem ale  M exican Ducks a re  

in d eed  a t t r a c t e d  t o  m ale M alla rd s  a cc o rd in g  t o  S ib l e y 's  (195?) " su p e r­

norm al r e l e a s e r "  h y p o th e s is .

P ro sp e c tiv e  A reas f o r  Development

At p r e s e n t  th e  v a l l e y 's  numerous sm a ll and s c a t t e r e d  ponds may 

a id  M exican Duck p ro d u c tio n  by  p ro v id in g  am e f f e c t iv e  compromise betw een 

d e n s ity -d ep e n d e n t ( t e r r i t o r i a l  in to le r a n c e )  and d e n s ity - in d e p e n d e n t 

( en v iro n m en ta l) f a c t o r s . I n  th e  n e x t few  y e a r s ,  how ever, in c re a s e d  u se  

o f  s p r in k le r s  may reduce  th e  number o f  pumpback ponds t o  o n e - th i r d  o f  

th e  c u r r e n t  t o t a l .  I n  a n t i c ip a t i o n  o f  t h a t  p o s s i b i l i t y ,  I  su g g e s t th e  

fo llo w in g  a re a s  a s  p ro s p e c tiv e  f o r  developm ent a s  w a te rfo w l h a b i t a t .

C a re fu l s e le c t io n  and improvement o f  e x i s t in g  pumpback ponds 

co u ld  p ro v id e  a  s u b s t a n t i a l  amount o f  h a b i t a t  w ith  l e s s  expense th a n  

c o n s tr u c t io n  o f  t o t a l l y  new a r e a s .  I r r i g a t i o n  ponds o r  d i tc h e s  w hich 

have c o n s i s t e n t ly  a t t r a c t e d  th e  m ost M exican Ducks th e  p a s t  th r e e  y e a rs  

in c lu d e  th e  A ravada a r e a ,  W hitew ater D itc h , R o b iso n -S e c tio n  17 , and 

J .  H i l l  and M ile Long Pond. I t  m igh t be  w o rth w h ile  t o  p re s e rv e  th e s e
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and o th e r  a re a s  f o r  w a te rfo w l even i f  t h e i r  u se  f o r  a g r i c u l tu r e  was 

d is c o n t in u e d . Most punrpbacks would b e n e f i t  b y  implement a t  io n  o f  sugges­

t i o n s  f o r  improvement m entioned  e a r l i e r .

By f a r  th e  l a r g e s t  c o n g re g a tio n s  o f  w in te r in g  w a te rfo w l were 

see n  on th e  Ranch C ienega and th e  35-a c re  P la y a  Pond. B oth s i t e s  a re  

th e  m ost i s o l a t e d  and a ls o  th e  l a r g e s t  o f  th e  v a l l e y 's  w a te r  a r e a s .  At 

l e a s t  one o f  th e s e  a re a s  sh o u ld  be m a in ta in ed  y e a r -ro u n d . O th er ponds, 

m ost o f  w hich m easure u n d e r two a c r e s ,  do n o t a s  a d e q u a te ly  f i l l  th e  

needs o f  w in te r in g  ducks f o r  l a r g e  a c re a g e . Most W ater in  th e  sh a llo w  

Ranch C ienega o r ig in a te d  from  heavy  r a in s  in  th e  f a l l  and  w in te r  o f  

1972-1973 • The a d jo in in g  pumpback p e rh ap s co u ld  su p p ly  any  w a te r  n o t 

p ro v id e d  b y  p r e c i p i t a t i o n .  Government ow nership  o f  th e  P la y a  Pond m ight 

make t h a t  a r e a ’s  m ain tenance  more f e a s ib l e  th a n  t h a t  o f  th e  o th e r .  I  

have no p r e c is e  in fo rm a tio n  by  w hich t o  judge th e  r e l a t i v e  ea se  o r  ex­

pense  "o f  e i t h e r  a l t e r n a t i v e .

The b e s t  p ro s p e c tiv e  la n d  f o r  w a te rfo w l may l i e  i n  th e  g ra s s y , 

a lk a l in e  re g io n  su rro u n d in g  m ost o f  th e  p la y a . T h is  a r e a  i s  p r e s e n t ly  

s u i t e d  o n ly  f o r  l iv e s to c k .  L im ited  g ra z in g  co u ld  be p e rm it te d  w ith o u t 

harm ing w a te rfo w l p ro d u c tio n , p ro v id e d  t h a t  enough w a te r  s i t e s  w ere 

c o n s tru c te d  t o  a v o id  c o n c e n tra t io n  o f  c a t t l e  a round  one o r  two ponds. 

Dense grow th o f  M exican s a l t  g ra s s  and a l k a l i  s a c a to n  p ro b a b ly  s u p p lie s  

ad eq u a te  c o v e r . D is tu rb a n ce  w ould te n d  t o  b e  low . D uring  p a r t s  o f  th e  

y e a r ,  ephem eral ponds n e a r  W illco x  a re  f i l l e d  b y  th e  h ig h  w a te r  t a b l e ,  

and th e  a q u i f e r  u s u a l ly  l i e s  o n ly  a  few  f e e t  below  th e  s u r fa c e  i n  o th e r  

a re a s  a d ja c e n t t o  th e  p la y a .  I n  te rm s o f  w a te rfo w l n e ed s , m ain tenance  

o f  duck ponds i n  t h i s  re g io n  w ould n o t be o v e r ly  e x p e n s iv e .
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SUMMARY

To o b ta in  e c o lo g ic a l  in fo rm a tio n  on th e  endangered  M exican Duck, 

I  s tu d ie d  th e  w a te rfo w l o f  A r iz o n a 's  S u lp h u r S p rin g s  V a lle y  i n  C ochise 

and so u th e rn  Graham C o un ties  from  May 1973 t o  O ctober 197^ • I  g a th e re d  

supp lem en tary  d a ta  on o th e r  s p e c ie s  p re s e n t  in  th e  a r e a  t o  a id  in  docu­

m enting  th e  v a l l e y 's  im portance f o r  w a te rfo w l.

S ev en teen  sp e c ie s  o f  ducks a re  p re s e n t  in  th e  v a l l e y  a t  v a r io u s  

tim e s  o f  th e  y e a r .  D uring w in te r  th e  a r e a  a l s o  a t t r a c t s  hundreds o f  

r a r e  S a n d h i l l  C ranes and numerous o th e r  w a te r  b i r d s . About 150 M exican 

Ducks a re  r e s id e n t  i n  th e  v a l l e y ,  p e rh ap s  making t h i s  re g io n  th e  sp e ­

c i e s '  m ajo r s tro n g h o ld  i n  t h i s  c o u n try . I n  197% th e  s tu d y  a r e a 's  ob­

se rv ed  b re e d in g  p o p u la tio n  c o n s is te d  o f  70 p e rc e n t  M exican Ducks, 25 

p e rc e n t  M a lla rd s , and 5 p e rc e n t  obvious h y b r id s . One p a i r  o f  P i n t a i l s  

a l s o  n e s te d .  An a n n u a l average  o f  37 M exican Duck b ro o d s were known t o  

have been  p roduced  from  1972 th ro u g h  197%•

Ponds h av in g  low  d is tu rb a n c e  and  dense co v e r were p r e f e r r e d  by  

hens w ith  b ro o d s . Summer a n a ly s is  o f  M exican Duck h a b i t a t  showed d i s ­

tu rb a n c e  t o  be th e  m ajo r f a c t o r  in f lu e n c in g  pond u se  b y  a d u l t s .  There 

were some in d ic a t io n s  t h a t  l a r g e r  a c reag e  a t t r a c t e d  more w a te rfo w l, 

w h ile  pond d ep th  e x e r te d  no -d i s c e r n ib le  in f lu e n c e .  C h a r a c te r i s t i c s  o f  

w in te r  ponds r e f l e c t e d  a  s e a s o n a l change in  w a te rfo w l re q u ire m e n ts . 

D is tu rb an ce  rem ained  im p o rtan t in  a f f e c t in g  th e  p re sen ce  o f  M exican 

Ducks; v e g e ta t io n  d e n s i ty  was r e l a t i v e l y  in c o n s e q u e n t ia l .  Pond d ep th
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and ac reag e  a t t a in e d  more in f lu e n c e ,  w ith  sh a llo w e r w a te r  and l a r g e r  

a re a s  h a rb o r in g  more b i r d s .

C o n s tru c tio n  o f  i r r i g a t i o n  ponds i n  th e  v a l l e y  h as p roduced  

l o c a l  sym patry  o f  M alla rd s  and M exican Ducks. R e s u lta n t  h y b r id iz a t io n  

betw een th e  c lo s e ly  r e l a t e d  form s may endanger th e  M exican D uck 's s t a t u s  

a s  a  ta x o n o m ic a lly  d i s t i n c t  e n t i t y .

Though te m p o ra r i ly  b e n e f i t in g  th e  s p e c ie s ,  th e  v a l l e y 's  a g r i ­

c u l tu r e  th r e a te n s  th e  M exican Duck th ro u g h  d e p le t io n  o f  th e  w a te r  t a b l e  

and rep lacem en t o f  pumpback m ethods by  s p r in k le r  sy s te m s . These t r e n d s  

show th e  need  f o r  an  e f f i c i e n t  management program  in  th e  S u lp h u r S p rin g s  

V a lle y . The s u c c e s s fu l  b re e d in g  o f  M exican Ducks on d is tu rb e d  and a r t i ­

f i c i a l  a re a s  in d ic a te s  t h a t  c r e a t io n  o f  perm anen t, s u i t a b le  w a te rfo w l 

h a b i t a t  co u ld  h e lp  t o  p re s e rv e  t h i s  im p o rtan t p o p u la t io n .



APPENDIX A

LOCATIONS OF MAIN WATERFOWL AREAS OR BROOD PONDS

Pond Name

Aravada

A usberger

B a p t is t  Church

Big T

C al Jones

Community C en ter

C ountry  Club F looded

C ountry  Club Lake

D itto n

Forbes

Frog Pond

G rass lan d  Pond
(A z. Game & F ish  D e p t.)

G rav e l P i t

H a r t 's  S lough

J .  H i l l  Pond

J .  H i l l  Tank 

J .  Moss S lough 

Lewis H ybrid  

Lewis New

L o c a tio n

SW£, S ec . 23 , TITS, R26E

NW4,  SW£, S ec . 1 , T16S , R25E

NE^, S ec . 1 , T l6S , R25E

NW ,̂ SW^, S ec . 11 , TITS, R26E

SŴ -, NW^ S ec . 18 , TITS, R2TE

NW£ + SW^, S ec . 14 , T l6S , R25E

SWi, S ec . T , T lltS , R25E

SEJ-, S ec . T , and NE^, S e c . 18 , T i to ,  R25E

NW5-, S ec . 4 , TITS, R26E

S E i, NW ,̂ S ec . 6 , T15S, R26E

NŴ  + SŴ -, S ec . 28 , T16S , R26E

NE-j , SW£, S ec . 11 , T16S, R25E

NŴ -, SW^, S ec . 12 , T15S, R2$E

NWi + SW^, S ec . 10 , T16S , R26E

SŴ -, SŴ -, S ec . 22 , and NW£, NŴ -, S ec . 2T, 
T15S, R2$E

SE-j, NEi, S ec . 28 , T15S, R2 $E

NŴ -, NE£, S ec . 1 , TITS, R2 $E

SW£, S ec . 20 , and NŴ -, S ec . 29 , T l6S , R26E

NŴ -, SE£, S ec . 30 , T16S, R26E

8t
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Lewis S lough 

M eer’s New 

M eer's  Tule 

Minnow Pond 

One M ile Pond 

P la y a  Pond
(A z. Game & F ish  D e p t.)  

Ranch C ienega 

R ig g ’s  L e ttu c e  

R ig g 's  S lough 

Robbs Pond 

R obbs-Forbes 

Robbs D itch  

Robbs S te e p  

R obison D east 

R obison Home 

R o b iso n -S ec tio n  17 

Round Pond 

S e ttle m e n t Bar 

Sewage Ponds 

Sm all T

S m all W hitew ater 

S p r e c k le 1s Long 

S p re c k le *s S m all 

Three S i s t e r s

N o n e x is te n t by  1974 

N o n e x is te n t by 197^

SWfc, SWfc, S ec . 22,  Tl6S, R26E 

NWi, RBj, S ec . 29, Tl6S, R26E 

. SW^, S ec . 18 , Tl6s, R26E 

SE^, SE^, S ec . 3 , T15S, R2 $E

SWi-, SWi, S ec . 30, T10S, R23E 

SW£, SE^, S ec . 2 2 , T17S , R26E 

N o n e x is te n t by 197%

SWi-, NE^, S ec . 13 , T15S, R25E 

NE£, S ec . 12 , T15S, R25E 

Tem porary

NE£ + SE^, NE-f, S ec . 13 , T15S, R2$E

NŴ- + SW£, SWi, S ec . 15 , T l6S , R26E

SWi, NW ,̂ S ec . 16 , T16S, R26E

NŴ  + SW£, NE^, S ec . 17, T l6S, R26E

SWi, S ec . 26 , T16S, R26E

NW ,̂ NŴ -, S ec. 36 , T15S , R25E

NŴ -, SW^, S ec . 5 , T lhS , R25E

NŴ- + SW^, NWi, S ec . 2 , T17S, R26E

NE -̂, S ec . 20 , T I9S, R26E

NŴ  + SŴ -, S ec . 9 , T16S, R26E

S E i, NW ,̂ S ec . 8 , T16S, R26E

NE -̂, SW£, S ec . 5 , T17S, R25E

SE£, S ec . 17 , and  NE^-, S ec . 20 , T I9S , R26EW hitew ater D itch



APPENDIX B

SCIENTIFIC AND COMMON NAMES OF WATER BIRDS 
OBSERVED ON THE STUDY AREA

C = Common , S = Summer r e s id e n t
U = Uncommon W = W in ter r e s id e n t  o r  m ig ran t

S c i e n t i f i c  Name Common Name C la s s i f i c a t i o n

P od iceps n i g r i c o l l i s E ared  Grebe C-SW
Aechmophorus o c c id e n ta l i s W estern  Grebe W
Podilym bus po d icep s P ie d - b i l l e d  Grebe C-SW
A rdea h e ro d ia s G rea t Blue Heron C-SW
E g r e t ta  th u l a Snowy E g re t SW
N y c tico rax  n y c tic o ra x B lack-crow ned N igh t H eron s w
Ixobrychus e x i l i s L e a s t B i t t e r n u - s w
P le g a d is  c h ih i W h ite -faced  I b i s c w
A nser a lb i f r o n s W h ite -f ro n te d  Goose u w
Chen c a e m le sc e n s Snow Goose u w
Dendrocygna au tu m n a lis B la c k -b e l l ie d  T ree Duck US
Anas p la ty rh y n c h o s M alla rd C-SW
A. d i a z i M exican Duck C-SW
A. s t r e p e r a G adw all w
A. a c u ta P i n t a i l c w
A. c re c c a G reen-w inged T e a l c w
A. d is c o r s B lue-w inged T e a l w
A. cy an o p te ra Cinnamon T e a l c w
A. am ericana American Wigeon c w
A. d y p e a t a N o rth e rn  S h o v e le r c w
A ythya am ericana Redhead w
A. c o l l a r i s R ing-necked  Duck w
A. v a l i s i n e r i a Canvasback c w
A. a f  f i n i s L e s se r  Scaup w
B ucephala a lb e o la B u ffle h e ad w
Oxyura ja m a ic e n s is Ruddy Duck c w
Mergus m erganser Common M erganser w
Grus can ad en sis S a n d h i l l  Crane c w
P orzana C a ro lin a S o ra w
G a ll in u la  ch lo ro p u s Common G a ll in u le s w
F u lic a  am ericana Am erican Coot C-SW
C h arad riu s  sem ipalm atus Sem i-palm ated  P lo v e r u w
C. a le x a n d rin u s Snowy P lo v e r C-SW
C. v o c ife ru s K i l ld e e r C-SW
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S c i e n t i f i c  Name Common Name C la s s i f i c a t i o n

S q u a ta ro la  s q u a ta ro la B la c k -b e l l ie d  P lo v e r CW
C ap e lla  g a ll in a g o Common Snipe SW
Numenius am ericanus L o n g -b ille d  Curlew W
A c t i t i s  m a cu la ria S p o tte d  S an d p ip e r SW
C ato p trophorus sem ipalm atus W il le t UW
T rin g a  s o l i t a r i a S o l i t a r y  S an d p ip e r UW
T. m elanoleucus G re a te r  Y ellow legs CW
T. f la v ip e s  ' L e s se r  Y ellow legs CW
C a l id r i s  m elano tos P e c to r a l  S an d n ip er UW
C. b a i r d i i B a i r d 's  S an d p ip e r CW
C. m in u t i l l a L e a s t S an d p ip e r CW
C. m auri W estern  S an d p ip e r CW
Llmnodromus sco lo p aceu s L o n g -b ille d  D ow itcher CW
M icropalaraa him antopus S t i l t  S an d p ip er UW
Limosa fed o a M arbled Godwit UW
R e c u rv iro s tra  am ericana Am erican Avocet cs
Himantopus m exicanus B lack-necked  S t i l t w
Steganopus t r i c o l o r W estern  P h a la ro p e CW
Lobipes lo b a tu s N o rth e rn  P h a la ro p e w
L arus d e iaw a re n s is R in g -b i l le d  G u ll w
Xema s a b in i S a b in e ' s G u ll UW
S te rn a  f o r s t e r i F o r s t e r 's  T ern UW
C h lid o n ia s  n ig e r B lack  Tern w



APPENDIX C

SCIENTIFIC AND COMMON NAMES OF PLANTS 
FOUND IN VICINITY OF PONDS

Names a re  from  K earney and P e e b le s  ( i 960) .  (A) = S p e c ie s  seen  o n ly  in
o u tly in g  a re a s  more th a n  t e n  y a rd s  from  w a te r .

' S c i e n t i f i c  Name Common Name '

Typha dom ingensis 
Potam ogeton p e c t in a tu s  
P . f o l io s u s  
F e s tu c a  o c ta f lo r a  
E r a g r o s t is  c i l i a n e n s i s  
E . B a r r e l i e r i  
E . d i f f u s a  
E . a r id a  
E . o b tu s i f lo r a  
E . c u rv u la  
E . Lehmanniana 
D i s t i c h l i s  s t r i c t a  
S cleropogon  b r e v i f o l iu s  
Agropyron s p .
T r itic u m  aestiv u m  
Polypogon m o n sp e lien s is  
Sporobolus a i r o id e s  
A r i s t id a  ham ulosa 
H i l a r i a  m u tica  (A) 
L ep to ch lo a  f i l i f o r m i s  
L . f a s c l c u l a r i s  
Cynodon d a c ty lo n  
C h lo r is  v i r g a t a  
B o u te leo u a  R o th ro c k ii  
E r io c h lo a  g r a c i l i s  (A) 
Paspalum  d is tic h u m - 
Panicum c a p i1i a r e  
P . obtusum
E ch in o ch lo a  c ru s g a l1 j  
Andropogon b a rb in o d is  
Sorghum h a lep e n se  
S . v u lg a re  
Cyperus o d o ra tu s  
C. e s c u le n tu s

T u le j c a t t a i l  
Sago pondweed 
L eafy  pondweed 
Sixw eeks fe s c u e g ra s s  
S tin k g ra s s
M ed ite rran ean  lo v e g ra s s  
S p read in g  lo v e g ra s s  
D ese rt lo v e g ra s s  
M exican s a l t g r a s s  
Weeping lo v e g ra s s  
Lehmann lo v e g ra s s  
In la n d  s a l t g r a s s  
B u rro -g ra s s  
W heatgrass 
C u l t iv a te d  w heat 
R a b b itfo o t g ra s s  
A lk a l i  s a c a to n  
Three-aw n 
Tobosa
Red sp ra n g le to p  .
Gray sp ra n g le to p  
Bermuda g ra s s  
F e a th e r  f in g e r g r a s s  
R o th rock  grama 
S o u th w este rn  cu p g rass  
Knot g ra s s  
O ld -w itch  g ra s s  
V ine m esgp ite  
W ild m i l l e t  
Cane b e a rd g ra s s  
Johnson  g ra s s  
Sorghum; m ilo  
F la ts e d g e  
Chufa
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S c i e n t i f i c  Name Common Name

S c irp u s  p a ludosus 
S . O ln ey i 
S . v a l id u s
E le o c h a r is  m acrostachya  
E le o c h a r is  P a r i s h ! !
Yucca e l a t a  (A)
Populus F rem o n til 
S a l ix  G oodd ing ii 
Morus m ic ro p h y lla  
Rumex c r is p u s  
Polygonum a rg y ro c o le o n  
P . la p a th ifo l iu m  
P . peim sylvanicum  
Chenopodium m urale 
C. F rem o n tii 
C. s p .
A tr ip le x  p a tu la  
A tr ip le x  s p .
K ochia s c o p a r ia  
B a s s ia  h y s s o p i f o l ia  
Sueda T orreyana  
S a ls o la  K a li 
Amaranthus P a lm e ri 
P o r tu la c a  r e tu s a  (A) 
Talinum' au ran tiacu m  (A) 
Argemone p la ty c e r a s  
Lepidium  oblongum
L. medium 
D e sc u ra in ia  S o ph ia  
W is l iz e n ia  r e f r a c t a  
A cac ia  G re g g ii 
P ro so p ls  j u l i f l o r a  
H offm anseggia d e n s i f lo r a  
C r o ta la r ia  pum lla  
Medicago s a t i v a  (A) 
M e l i lo t i s  o f f i c i n a l i s
M. a lb u s
K a lls tro e m ia  g r a n d i f lo r a  
E uphorb ia  a lb o m a rg in a ta  
Tam arix p e n tan d ra  
S p h a e ra lc e a  a n g u s t i f o l i a  
S . s u b h a s ta ta  
S id a  le p id o ta  
H ybanthus v e r b i c i l l a t u s  
A sc le p ia s  s u b v e r t i c i l l a t a  
C onvolvulus incan u s

A ll ia l i  b u lru s h  
O lney’s  b u lru s h  
S o f ts te m  b u lru s h  
C reep ing  sp ik e ru sh  
S p ik e ru sh  
S o ap tree  yucca 
Fremont cottonw ood 
Goodding w illo w  
Texas m u lb erry  
C u r ly - le a f  dock 
P e rs ia n  w ire g ra s s  
Nodding sm artw eed 
L argeseed  sm artw eed 
N e t t l e l e a f  g o o se -fo o t 
G oose-foo t 
G oose-foo t 
S a ltb u s h  
S a ltb u sh  
Summer c y p re ss  
Sm other-weed 
B urro weed 
R u ss ian  t h i s t l e  
C arelessw eed  
P u rs la n e

P r ic k le -p o p p y  
P e p p e r-g ra ss  
P e p p e r-g ra s s  
T ansy-m ustard  
Ja c k a ss  c lo v e r  
C atclaw
V elv e t m esq u ite  
H ogpotato 
R a t t le -b o x  
A l f a l f a
Yellow  sw e e tc lo v e r 
W hite sw e e tc lo v e r  
A rizona  poppy 
R a ttle s n a k e  weed 
F rench  ta m a r is k  
G lobe-m allow  
G lobe-m allow

P o iso n  m ilkw eed . 
Bindweed
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S c i e n t i f i c  Name Common Name ^

Ipomoea h i r s u t u l a  (A) 
C ry p tan th a  c r a s s i s e p a la  
T e tr a c le a  C o u lte r !  
Chaem esaracha coronopus 
P h y s a lis  F e n d le r i  
Solanum e la e g n ifo l iu m  
S . americanum 
D atu ra  m e te lo id e s  
V ero n ica  p e re g r in a  
P la n ta g o  P u r s h i i  
K uhnia r o s m a r in i f o l ia  
H e te ro th ec a  s u b a x i l l a r i s  
Chrysotham nos nauseosus 
Aplopappus te n u is e c tu s  
A s te r  r i p a r iu s  
E r ig e ro n  d iv e rg en s  
E . c an ad en sis  
Conyza C o u lte r !  
Gnaphalium c h ile n s e  
G. sp .
P r a n s e r ia  a c a n th ic a rp a  
Z in n ia  g r a n d i f lo r a  
H e lian th u s  annuus 
V erb es in a  e n c e l io id e s  
H ym enothrix W is l iz e n i 
B ahia  a b s e n th i f o l i a  
G a i l l a r d ia  p u lc h e l la  
P e c t i s  papposa 
S enecio  lo n g ilo b u s  
Sonchus a s p e r  
S . o le ra c e u s  
L ac tu ca  s e r r i o l a

M orning g lo ry  
C rypt a n th a

G round-cherry  
S i l v e r l e a f  n ig h tsh a d e  
N igh tshade 
S ac red  d a tu ra  
P u rs la n e  sp eed w ell 
Wooly In d ian -w h eat

Camphor-weed
R a b b it-b ru sh
B urro-w eed
A s te r
F leabane
Horseweed

C o tto n -b a t t in g  • 
Cud-weed 
Bur-weed 
Z in n ia
Common su n flo w er 
Crow n-beard

F irew h ee l 
Chinchweed 
T h re a d le a f  g ro u n d se l 
P r ic k ly  s o w - th is t le  
S o w - th is t le  
P r ic k ly  l e t t u c e



LOCATIONS OF BROODS, 1972-1974

1972 and m ost o f  1973 o b s e rv a tio n s  were p ro v id ed  b y  G. P a t r i c k  0 "B rie n .

MX = M exican Duck; ML = 'M a lla rd ; MX-ML = u n id e n t i f i e d  M exican Duck, 
M a lla rd , o r  h y b r id ;  T = u n id e n t i f i e d  t e a l ;  CT = Cinnamon T e a l;

APPENDIX D

P = P i n t a i l ; - -  = pond n o n e x is te n t

Broods Produced

Pond Name 1972 1973 1974

A ravada. 5 MX 4 MX 2 MX

A rizona  Game & F is h  D ept. 
(G ra ss la n d  & P la y a  Ponds)

3 MX, 1 ML 3 MX, 3 ML, 1 CT 1 P

A usberger 0 1 MX 0

B a p t is t  Church 1 MX 1 MX 0

B ig T 0 1  MX 1  MX, 1 ML

C al Jo n es ( re p o r te d ) 2 MX 0 .

Community C en te r 0 5 MX, 1 ML 1 MX

C ountry  Club F looded — - - 1 MX

C ountry  Club Lake 0 •3 MX — —

D itto n — 1 MX 1 MX-ML

Forbes ( r e p o r te d ) 1 MX 1 ML

Frog Pond 2 MX 1 MX 0

G rav e l P i t 0 0 LMX, 1 ML

H a r t 's  S lough 0 0 1  MX, 1 MX-ML

J .  H i l l  Pond 4 MX 1 MX, 1 ML 2 MX, 1 MX-ML

9 4
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Pond Name 1972 1973 1974

J .  H i l l  Tank 1 MX 0 0

J .  Moss S lough 0 1 MX 1  ML

Lewis H ybrid 1 MX 0 1 MX, 1 MX-ML

Lewis New - - 1 MX 0

Lewis S lough 1 MX 1 MX —

M eer's  New - - 1 MX —

M eer's  T ule 1 MX 2 MX 3 MX, 1 ML

Minnow Pond 1 MX 1 MX 0

One M ile Pond 3 MX 3 MX 5 MX

R igg’s L e ttu c e 0 1 T 0

R ig g 's  S lough 4 MX ' 1 MX

Robbs Pond 0 0 1 MX

R obbs-Forbes - - - - 1 MX

Robbs D itch — - - 1  MX

Robbs S teep 0 0 1 ML

R obison E a s t 0 0 1  MX-ML

Robison Home 2 MX 0 1 MX, 1 ML

R o b iso n -S ec tio n  17 k MX 3 MX 2 MX, 1  ML

Round Pond 0 1 MX 0

S e ttle m e n t Bar 1 MX 0 0

Sm all T 0 1 MX 1 MX

S m all W hitew ater 1 MX (r e p o r te d )

S p r e c k le 's  Long 0 1 MX 4 MX, 1 ML

S p re c k le 1s  Sm all 1  MX 0 0
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Pond Name 1972 1973 1974

Three S i s t e r s  0 1 MX 0

W hitew ater D itch  1  MX 1 MX 1 MX



APPENDIX E

PERCENT OCCURRENCE AND RELATIVE FREQUENCY 
OF PLANTS IN VICINITY OF PONDS

G enera c o n ta in in g  m u lt ip le  s p e c ie s  a re  l i s t e d  o n ly  b y  th e  g e n e r ic  name 
( i . e . ,  P o tam ogeton).

S p e c ie s  o r  Genus
P e rc e n t

O ccurrence
R e la t iv e  F requency 

(p e rc e n t)

CENTRAL ZONE

Open W ater 69 .5 1 60 .1 3

Potam ogeton 13 .97 12.08

Algae • 1 0 .7 4 9 .2 9

E ch in o ch lo a  c r u s g a l l i 5 .16 4 .4 6  -

Dead Tumbleweeds ( S a ls o la  K a li) 5.01 4 .3 4

Polygonum 4.05 3 .5 0

Typha dom ingensis 1 .4 4 1 .2 5

Paspalum  d is tic h u m 1 .15 1 .00

Rumex c r is p u s 1.06 0 .92

S c irp u s 0 .9 4 0 .82

Sonchus a s p e r 0 .7 4 0 .6 4

E le o c h a r is 0.72 0.62

A ste r  r i p a r iu s 0 .4 6 o.4o
Sorghum h a lep en se 0 .4 2 0 .36

Gnaphalium 0.10 0 .09

L ep to ch lo a  f a s c i c u l a r i s 0 .10 0 .09

97
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S p e c ie s  o r  Genus
P e rc e n t

O ccurrence
R e la t iv e  F requency  

(p e rc e n t )

MARGINAL ZONE

Open W ater 51 .78 43 .36

Potam ogeton 11.29 9 .45

E ch inoch loa  c r u s g a l l i 11.26 9 .4 3

Algae 10.80 9 .0 5

Dead Tumbleweeds ( S a ls o la  K a li)  10 .19 8 .53

Typha dom ingensis 5 .1 4 4 .3 1

Polygonum 4.85 4 .0 6

S porobolus a i r o id e s 3.20 2 .68

Rumex c r is p u s 2 .1 1 1 .7 7

E le o c h a r is I .98 1 .6 5

L ep to ch lo a  f a s c i c u l a r i s 1 .7 0 1 .4 3

A s te r  r i p a r i u s 1 .68 1 .4 0

E r ig e ro n  can ad en sis 1 .2 7 1.06

Sonchus a s p e r 0 .7 4 0.62

S c irp u s O.56 0 .4 7

Sorghum h a lep en se 0 .4 9 0 .4 l

E r a g r o s t i s  o b tu s i f lo r a 0.16 0.13

Paspalum  d is tic h u m 0 .1 5 0 .1 3

Gnaphalium 0 .10 0 .09

SHORELINE ZONE

Sorghum h a lep e n se 48 .88 1 4 .9 4

E ch in o ch lo a  c r u s g a l l i 37 .14 1 1 .3 6
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S p e c ie s  o r  Genus
P e rc e n t

O ccurrence
R e la t iv e  F requency  

(p e rc e n t)

A s te r  r i p a r iu s 22 .53 6 .89

Rumex c r is p u s 2 2 .4 4 6.87

Polygonum 20.81 6 .3 7

S a ls o la  K a li 13-32 4 .0 8

Solanum 11.86 3 .63

Sonchus 11 .7 3 3 .5 9

Amararrfchus P a lm e ri 10 .9 5 3 .35

L ep to ch lo a 9 .5 4 2 .92

Andropogon ‘b a rb in o d is 9 .20 2 .8 1

H offm anseggia d e n s i f lo r a 8 .2 4 2 .52

E rig e ro n 8.10 2 .4 8

Sporobo lus a i r o id e s 7 .2 4 2.22

E uphorb ia  a lb o m a rg in a ta 6 .19 1 .89

E r a g r o s t is 5.90 1 .8 1

A sc le p ia s  s u b v e r t i c i l l a t a 5 .4 7 1 .6 7

H elianbhus annuus 5 .4 0 1 .6 5

L ac tu ca  s e r r i o l a 5.26 1 . 6l

Dead Tumbleweeds ( S a ls o la  K a li) 4.78 1 .4 6

D e sc u ra in ia  S op h ia 4 .4 1 1 .3 5

Dead G rass o r  Weeds 3 .6 3 1 .1 1

B a ss ia  h y s s o p i f o l ia  ' • 2 .6 4 0 .8 1

S c irp u s 2 .63 0 .8 1

M e l i lo t i s 2 .5 1 0 .7 7
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S p e c ie s  o r  G em s
P e rc e n t

O ccurrence
R e la t iv e  F requency 

(p e rc e n t)

S p h a e ra lc e a 2 .5 1 0 .7 7

Bare Ground (c o v e rin g  sam ple) 2 .50 0 .7 7

Paspalum  d is tic h u m 2 .36 O.72

Tam arix p e n ta n d ra 2 .3 3 0 .7 1

S a l ix  G oodd lng ii 2 .0 5 O.63

E le b c h a r is 2 .02 0.62

Polypogon m o n sp e lie n s ls 1 .76 0 .5 4

Ar1s t Id a  ham ulosa 1 .3 8 o . t e

V erb es in a  e n c e l io id e s 1 .3 1 0 .4 0

D i s t i c h l i s  s t r l c t a 1 .1 8 0.36

Cyperus 1 .1 3 0 .3 5

Chenopodium 1 .05 0.32

Panlcum 0 .92 0 .28

Aplopappus t e m i s e c t u s 0 .90 0 .2 8

P lan tag o  P u r s h i i O.85 0 .26

V ero n ica  p e re g r in a 0 .8 4 0 .26

P ro so p is  j u l i f l o r a 0 .83 0 .26

Chaeme sa ra c h a  coronopus 0 .83 0 .2 5

S id a  le p id o ta 0 .7 9 0 .2 4

Typha dom ingensis 0 .7 5 0 .2 3

H e te ro th e c a  s u b a x i l l a r i s 0 .6 8 0 .2 1

Sorghum v u lg a re 0 .6 8 0 .2 1

Lepidium 0 .63 0 .19
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S p ec ie s  o r  Genus
P e rc e n t R e la t iv e  F requency

O ccurrence (p e rc e n t )

T r itic u m  aestiv u m  

F e s tu c a  o c ta f lo r a  

A tr ip le x

W is l iz e n ia  r e f r a c t a  

G a i l l a r d ia  p u le h e l la  

Populus F rem onti 

C ry p tan th a  c r a s s i s e p a la  

Cynodon d a c ty lo n  

H ym enothrix W is l iz e n i  

Gnaphalium 

Conyza C o u l te r i  

C h lo ris  v i r g a t a  

S en ecio  lo n g i lo tu s  

Z in n ia  g r a n d i f lo r a  

P h y s a lis  F e n d le r i  

C r o ta la r ia  pum ila  

K ochia s c o p a r ia  

B ahia  a b s e n th i f o l i a  

K a lls tro e m ia  g r a n d i f lo r a  

Sueda T orreyana  

D atu ra  m e te lo id e s  

S c leropogon  b r e v i f o l l u s  

Argemone p la ty c e r a s

0.52 0 .16

0 .5 1 0 .16

0.45 0 .1 4

0 .40 0 .1 2

0 .38 0 .1 2

0 ;3 6 0 .1 1

0 .3 4 0 .1 0

0 .29 0 .09

0 .2 8 0.09

0 .2 3 0 .07

0 .2 3 0 .0 7

0 .2 1 0 .0 7

0 .19 0 .06

0 .1 9 0 .06

0 .1 8 0 .0 5

0 .16 0 .0 5

0 .1 2 0 .0 4

0 .1 1 0 .0 3

0 .1 0 0 .0 3

0 .0 9 0 .0 3

0 .0 8 0 .0 2

0 .0 8 0 .0 2

0 .07 0.02
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S p e c ie s  o r  Genus
P e rc e n t

O ccurrence
R e la t iv e  F requency  

(p e rc e n t)

T e tr a c le a  C o u lte r ! 0.06 0 .02

Morus m ic ro p h y lla 0 .06 0 .02

B oute leoua  R o th ro c k ii 0 .0 4 0 .0 1

Hybanthus v e r t i c i l l a t u s  . 0 .0 4 0 .0 1

C onvolvulus incan u s 0 .0 3 0 .01

Chrysothanm os nauseosus 0.02 0 .01

A gropyron s p . 0 .01 0.002
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