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INTRODUCTION 

1. Background on Establishment of the Joint Study and the 
Workgroups. 

On March 25, 1983, the Regional Directors of the Fish and 
Wiidlife Service (Service) and Bureau of Reclamation (Bureau) 
agreed to establish the Platte River Management Joint Study 
(PRMJS) . Working groups of the PRMJS are made up of Service, 
Bureau, and Corps of Engineers representatives, water 
development interests, representatives of Colorado, Nebraska, and 
Wyoming, and environmental groups (Table I). The Workgroups are 
charged with deveioping a wildlife management plan for the Platte 
River ecosystem in central Nebraska. Objectives of the 
management plan will be developed in two phases. Phase 1 
involves alternatives to remove the jeopardy opinion f o r  the 
proposed Narrows Unit in Colorado, pursuant to the Endangered 
Species Act. Phase 2 of the study addresses the habitat needs of 
nonlisted migratory birds and resident species which use Platte 
River habitats. This report addresses issues associated with 
Phase 1 of the Joint Study. 

The Secretary of the Interior was petitioned by water development 
interests in Colorado, Nebraska, and Wyoming in November 1984 to 
establish a joint State/Federal Platte River Coordinating 
Committee. The Committee was ultimately made up of the Regional 
Directors of the U.S. Fish and Wildlife Service and Bureau of 
Reclamation; Director, Nebraska-.Department of Water Resources; 
Executive Director, Colorado Department of Natural Resources; and 
an appointee of che Governor of Wyoming. 

The Coordinating Committee adopted the following statement of 
purpose for Phase 1 of the Joint Study: 

“The purpose of tne parties involved in Phase 1 of the Platte 
River Management Joint Study is to cooperate in discussions 
seeking ways to develop and implement recovery plans and programs 
which will enable Federal agency actions associated with water 
project developrnerrt and depletions in the Platte River basin to 
proceed in compliance with the Endangered Species Act while 
avoiding conflicts between the Endangered Species Act and state 
water rights systems and the use of water apportioned to a state 
pursuant to the compact and decrees concerning the waters of the 
Platte River and its tributaries. ‘ I  

The CoordiTiating Committee established a Steering Committee and 
three workgroups -- biology, hydrology, and management 
alternatives. Along with the State and Federal agencies, the 
water development interests and environmental groups were 
represented on the Steering Committee and the workgroups. The 
Coordinating Committee abolished the Steering Committee in 
February 19 8 8. 
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Table 1. Organizations and agencies represented on the 
workgroups of the Platte R i v e r  Management Joint Study 

FEDERAL 

U . S .  Fish and Wildlife Service (Biology, Hydrology, 

U.S. Bureau of Reclamation (Biology, Hydrology, Alternatives) 
U.S. Army Corps of Engineers (Biology, Hydrology, Alternatives) 

A1 ternatives ) 

STATE 

Nebraska Game and Parks Commission (Biology) 
Nebraska Department of Water Resources (Hydrology, Alternatives) 
Nebraska Natural Resources Commission (Alternatives) . 

Wyoming Water Development Commission (Biology, Hydrology, ... 

Wyoming State Engineer's Office (Alternatives) 
Alternatives) 

Colorado 
Colorado 
Colorado 

PRIVATE 

Nebraska 

Department of Natural Resources (Alternatives) 
Division of Wildlife (Biology) 
Water Conservation Board (Hydrology) 

Water Resources Association (Biology, Hydrology, 
Alternatives) 

Alternatives) 
Wyoming Water- Development Association (Biology, Hydrology, 

Colorado Water Congress (Biology, Hydrology, Alteqnatives) 
Interstate Task Force on Endangered Species (Biology, Hydrology, 

National Audubon Society (Biology, Hydrology, Alternatives) 
Na-cional Wildlife Federation (Alternatives) 
Platte River Conservation Caucus (Biology) 
Platte River Whooping Crane Trust (Biology, Hydrology, 

A 1  t erna tives ) 

AlternaLives) 
1 -- 

I 
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The Biology Workgroup f irst  met i n  September 1985  and adopted the  
fo l lowing  s ta tement  of purpose: 

" I d e n t i f y  the condi t ions  i n  t h e  P l a t t e  River bas in  necessary 
f o r  maintenance and recovery of t he  four  endangered spec ie s ,  
and t h e  r o l e  of t h e  P l a t t e  River Basin i n  t he  maintenance 
and recovery of t h e  four  s p e c i e s . "  

The fou r  threa tened  ( t ) ,  and endangered (e )  spec ie s  considered i n  
the  s ta tement  of purpose w e r e  the  whooping crane ( e )  , (Grus 
americanus) , ba ld  eagle  (e )  , (Haliaeetus leucocephalus)  , i n t e r i o r  
l e a s t  t e r n  ( e )  , (S te rna  antillarum), and p ip ing  p lover  ( t )  , 
(Charadr ius  melodus) . Although t h e  Eskimo curlew (Numenius 
b o r e a l i s )  and peregrine f a l con  (Falco peregr inus)  a r e  occasional  
migrants  i n  the  P l a t t e  River Va l l ey ,  those  two s p e c i e s  a r e  not 
be ing  considered i n  t h e  development of t he  J o i n t  Study management 
p l a n .  I f  a d d i t i o n a l  information suggests  t h a t  management plans 
a r e  needed f o r  the Eskimo curlew o r  peregr ine  f a l c o n ,  those  p lans  
w i l l  be developed when appropr i a t e .  Species  subsequent ly  l i s ted  
a s  endangered o r  th rea tened  w i l l  a l s o  be inc luded  i n  the  
management p l a n .  

T h e  Biology Workgroup was o r i g i n a l l y  ass igned e i g h t  t a s k s  t o  
accomplish.  The present  r e p o r t  i s  the  culminat ion of t h e  e f f o r t s  
of  t h e  Biology Workgroup. S p e c i f i c  o b j e c t i v e s  of t h e  Workgroup 
r e p o r t  a r e  descr ibed l a t e r  i n  the in t roduc t ion .  

2 .  Backcrround on H a b i t a t  U s e  Amons Threatened and 
Endansered SDecies on the P l a t t e  R i v e r .  

T h e  h i s t o r i c  and c u r r e n t  ranges of t h e  whooping c rane ,  i n t e r i o r  
l e a s t  t e r n ,  ba ld  e a g l e ,  and p ip ing  plover i n  Nebraska suggest 
t h a t  some por t ion 'o f  t h e i r  populat ions use h a b i t a t s  on and 
adjacenc t o  the P l a t t e  River dur ing  some s t a g e  of t h e i r  l i f e  
c y c l e .  The whooping c rane ,  l e a s t  t e r n ,  and p i p i n g  plover  use 
broad expanses of l a r g e l y  unvegetated P l a t t e  River sandbars f o r  
r o o s t i n g ,  n e s t i n g ,  o r  feeding .  The whooping c rane  uses ad jacent  
w e t  meadows a s  foraging s i t e s .  The leas t  t e r n ,  p ip ing  p lover ,  
and b a l d  eag le  use va r ious  reaches of the r i v e r  o r  i t s  banks f o r  
r o o s t i n g  and foraging .  Hab i t a t  needs of t h e  forage  f ishes  
consumed by b a l d  eag le s  and l e a s t  t e r n s ,  as w e l l  a s  the w e t  
meadows used by whooping c r a n e s ,  a r e  a l s o  considered i n  t h e  J o i n t  
Study management p l an .  

3 .  N e e d  t o  Develop an I n t e q r a t e d  Hab i t a t  Manacrement Plan 
f o r  Threatened and Endancrered SDecies  on the P l a t t e  
R i v e r .  

Endangered spec ie s  us ing  h a b i t a t s  i n  the  B i g  Bend reach of the  
P l a t t e  River occur t h e r e  throughout the year  (Table  2 ) .  Each 



T a b l e  2 .  Occurrence per iods  f o r  endangered and threa tened  species i n  the 
P l a t t e  R i v e r  between Overton and Grand,Island, 
from Johnsgard ( 1 9 8 0 ) .  

Nebraska. Data 

Species Jan  Feb M a r  A p r  May Jun J u l  Aug Sep O c t  Nov D e c  

Bald e a g l e  xxxxxxxxxxxXXXXXXX XXXXXXXXXXXXX 

Whooping crane  xxxxxxxxxx 
P i p i n g  p lover  xxxxxxxxxxxXXXXXXXX 

Least  t e r n  XXXXXXXXXXXXXXXXXX 

s p e c i e s  has i t s  own h a b i t a t  requirements.  
designed t o  s a t i s f y  the  needs of one of the endangered o r  
t h rea t ened  spec ie s  could u l t ima te ly  prove de t r imenta l  t o  another  
s p e c i e s .  Development of an i n t e g r a t e d  h a b i t a t  management p l a n  
for  t h e  P l a t t e  River w i l l  al low f o r  t he  assessment of s p e c i e s '  

a p p r o p r i a t e  a c t i o n s  t o  t a k e  t o  s a t i s f y  those needs. T h i s  r e p o r t  
w i l l  be p a r t  of t h e  J o i n t  S tudy ' s  i n t e g r a t e d  management p l an  f o r  
f e d e r a l l y  l i s t e d  s p e c i e s .  

Hab i t a t  management 

- n e e d s  throughout the  y e a r  as  wel l  as  determining t h e  most 

4. In t roduc to rv  R e m a r k s  on S D e c i e s  Modelinq. 

Implementation of H a b i t a t  S u i t a b i l i t y  Index ( H S I )  models provide 
s p e c i e s  h a b i t a t  information use fu l  i n  impact assessment and 
h a b i t a t  management (Bovee 1 9 8 2 ) .  Species models a v a i l a b l e  when 
the  Biology Workgroup w a s  formed were gene ra l ly  inadequate  t o  
d e s c r i b e  h a b i t a t s  occupied by endangered and threa tened  species 
on t h e  P l a t t e  River .  
examined was t h e  l a c k  of s p e c i f i c i t y  i n  address ing  h a b i t a t  i s s u e s  
r e l a t e d  t o  endangered spec ie s  i n  a l l u v i a l  systems such as the  
P l a t t e  River .  ' 

T h e  p r i n c i p a l  inadequacy of each model 

Another important  inadequacy was t h e  l ack  o f  consensus on those  
e x i s t i n g  models  t h a t  addressed a l l u v i a l  systems. 

A ser ies  of workshops w a s  organized by t h e  Grand I s l a n d  F i e l d  
O f f i c e  of t h e  F i sh . and  W i l d l i f e  Service during 1 9 8 6  - 1 9 8 8  t o  
develop h a b i t a t  s u i t a b i l i t y  c r i t e r i a  f o r  endangered species and 
forage  f i s h e s  t h a t  could  be incorpora ted  i n t o  H S I  models. 
Resu l t s  of the  modeling e f f o r t s  were used i n  the development of 
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the'habitat management options described in this report. 

5. Objectives of the Biolocrv ReDort. 

The objectives of this report are to describe the methods and 
evaluation used to: 

(1) select or develop species habitat models applicable to 
the Platte River system: 

( 2 )  define and apply habitat suitability criteria to 
species models; 

identify conflict among habitat needs and select 
seasonal criteria to be applied to models; 

establish habitat objectives and identify factors 
affecting habitat; 

( 3 )  

( 4 )  

( 5 )  ' identify and evaluate habitat management alternatives; 

( 6 )  select a preferred management plan which may include 
one or more alternatives, and; 

recommend a future research and monitoring program. 

The Biology Workgroup and Hydrology Workgroup reports will be 
used by the 
management plan for the Platte River system. 
will be submitted to the Coordinating Committee. 

( 7 )  

- 
Management Alternatives Workgroup in formulating a 

The management plan 
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CHAPTER 2 

BACKGROUND/HISTORY 

1. DescriDtion of t h e  Phvsical  S e t t i n q  of t h e  P l a t t e  R i v e r .  

The P l a t t e  River o r i g i n a t e s  a t  t h e  confluence of t h e  North P l a t t e  
and South P l a t t e  Rivers near t h e  Ci ty  of North P l a t t e ,  Nebraska 
( F i g u r e  1 ) .  From i t s  source,  t h e  P l a t t e  River flows eastward 
and empties i n t o  the  Missouri River near Omaha, Nebraska. Along 
t h i s  500  km ( 3 1 0  m i l e )  r o u t e ,  about 7 7 , 2 1 0  square  km ( 2 9 , 8 0 0  sq .  
m i . )  a r e  drained by t h e  P l a t t e  River and i t s  major t r ibu tar ies  
(USFWS 1 9 8 1 ) .  

The Sou th  P l a t t e  River o r i g i n a t e s  as snowmelt i n  c e n t r a l  Colorado 
a t  about 3810  m ( 1 2 , 5 0 0  f e e t )  above sea leve l  ( F i g .  1 ) .  From i t s  
source ,  t he  South P l a t t e  River flows southeastward,  t h e n  
northeastward,  and, a f t e r  c ros s ing  t h e  Colorado-Nebraska bo rde r ,  
flows almost due e a s t  t o  j o i n  t h e  North P l a t t e  R i v e r  near t h e  
C i ty  of North P l a t t e ,  Nebraska. The South P l a t t e  R i v e r  i s  about 
7 3 0  km ( 4 5 0  mi l e s )  long and d r a i n s  about '-62,960 sq. km ( 2 4 , 3 0 0  
sq. m i . )  (USFWS 1 9 8 1 ) .  

A l s o  beginning a s  snowmelt, t h e  North P l a t t e  R i v e r  f l o w s  nor th-  
ward from n o r t h c e n t r a l  Colorado i n t o  c e n t r a l  Wyoming where it 
gradual ly  bends t o  t h e  sou theas t  be fo re  j o i n i n g  t h e  South P l a t t e  
River ( F i g .  1 ) .  From i t s  source a t  about 3 , 3 5 0  m ( 1 1 , 0 0 0  f e e t )  
above sea l e v e l  t o  i t s  confluence wi th  t h e  South P l a t t e  R i v e r ,  
t h e  North P l a t t e  River t r a v e r s e s  about 1 , 0 7 0  km ( 6 6 5  m i l e s )  and 
d r a i n s  an a rea  of 9 0 , 4 3 0  square km ( 3 4 , 9 0 0  square m i l e s )  (USFWS 
1 9 8 1 ) .  

2 .  H i s t o r i c  U s e  of P l a t t e  R i v e r  bv Endancrered and 
Threatened SDecies .  

WhooDinu Cranes 

Whooping cranes i n  s p r i n g  migra t ion  have been s i g h t e d  i n  Nebraska 
dur ing  1 5  March t o  1 8  June (Swenk 1 9 3 3 ,  Faanes and L ing le  1 9 8 8 ) .  
P l a t t e  River s i g h t i n g s  i n  sp r ing  extend from 15 March t o  1 8  June 
(Table  3 ) .  Whooping cranes have been s i g h t e d  i n  Nebraska during 
the  f a l l  migxation from 22  September t o  8 December (USFWS 1981; 
USFWS, unp'libl. d a t a ) .  P l a t t e  River r eco rds  i n  f a l l  extended from 
22  September t o  5 November (Table 4 ) .  The P l a t t e  River d a t a  i n  
Tables 3 & 4 are based on A l l e n  ( 1 9 5 2 )  , USFWS 1 9 8 6 ,  t h e  l i s t  of 
confirmed s i g h t i n g s  maintained by USFWS, and N G P C ,  unpubl.  d a t a .  
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F i g u r e  1. Geographic location of the Platte River ecosystem i n  
Colorado, ,*- Nebraska, and Wyoming. 
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T a b l e  3 .  ObservaEidns of whooping cranes on t h e  P l a t t e  River i n  
s p r i n g ,  , l 9 1 2 - 1 9 9 0 .  

Source Date NO. Birds  Location County 

MARCH 

1 5 / 1 9 1 8  6 
1 7 - 4 / 1 9 / 1 9 8 7  1 
s / 1 9 8 8 ; .  
2-4-4/2 1 9 8 9  
2 8 / 1 9 8 8  
2 9 / 1 9 1 9  
2 9 / 1 9 7 7  

A P R I L  

1 / 1 9 3 6  
1 / 1 9 4 8  

._ 6 / 1 9 8 8  

2 / 1 9 1 4  
2 / 1 9 4 4  

3 / 1 9 3 0  
3 / 1 9 3 0  
3 / 1 9 3 1  
3 / 1 9 3 4  

4 / 1 9 2 6  
4 / 1 9 4 3  
4 / 1 9 8 8  

7 / 1 9 2 5  
7 / 1 9 2 6  
7 / 1 9 4 2  

8 / 1 9 2 6  

9 / 1 9 4 2  
9 / 1 9 8 5  

1 3 / 1 9 2 4  

14 - 1 5 / 19  9 0’ 

1 6 - 1 7 / 1 9 8 9  

2. 
. 1  

2 
1 
1 

7 
5 
1 

1 
3 

8 
3 
3 
3 

2 
1 

- 1  

3 
6 
3 

5 

3 
2 

11 

3 

1 

Kearney Buffalo 
Gibbon Kearney 
Minden Buffalo 
Wood River  H a l l  
Odessa Phelps 
Kearney Buffalo 
Minden Buffalo 

Cozad Dawson 
North P l a t t e  Lincoln  
Wood River  H a l l  

Newark Kearney 
Buffalo Kearney ._ 

Kearney Buffalo 
Kearney Buffalo 
Kearney Buffalo 
Kearney Buffalo 

Kearney Buffalo 
Kearney Buffalo 
Alda H a l l  

Kearney Buffalo 
Kearney Buffalo 
Lexington Dawson 

Kearney Buffalo 

Lexington Dawson 
N .  P l a t t e  R .  Garden 

Kearney Buffalo 

Minden Buffalo 

Minden Buffalo 

Swenk 1 9 3 3  
USFWS l i s t  
USFWS l i s t  
USFWS l i s t  
.USFWS l i s t  
Swenk 1 9 3 3  
USFWS l i s t  

Brooking 1 9 4 3  
A l l e n  1 9 5 2  
USFWS l i s t  

‘Brooking 1 9 4 4  

Swenk 1 9 3 3  
Swenk 1 9 3 3  
USFWS 1 9 8 1  
Brooking 1 9 4 3  

Swenk 1 9 3 3  
Brooking 1 9 4 3  
USFWS 

. Swenk 1 9 3 3  
A l l e n  1 9 5 2  
Brooking 1 9 4 3  

Swenk 1 9 3 3  

USFWS 

A l l e n  1 9 5 2  

USFWS l i s t  

USFWS l i s t  
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T a b l e  3 ( c o n t i n u e d ) .  

N o .  B i r d s  L o c a t i o n  County S o u r c e  D a t e  

1 7 / 1 9 3 9  
1 7 / 1 9 7 5  
i 7 / i g a o  

i a / i 9 2 6  
1 8 / 1 9 7 5  
M / 1 9 8 0  

1 9 / 1 9 4 7  
i g / i g a o  

2 0 / 1 9 7 5  

- MAY 

1/1922 

2 / 1 9 3 4  

4 / 1 9 5 0  

22-24 /1989 .  

" A p r i l "  1 9  1 4  
specimen 
( # 1 3 1 3 9 )  

"May" 1 9 3 4  

"May" 1 9 3 6  

!I sp r ing  I' 
1 9 1 2  

5 Cozad 
2 Kearney 
9 P l a t t e  River 

1 Odessa 
7 Odessa 
2 Minden 

5 North P l a t t e  
7 P l a t t e  River 

5 Odessa 

7 Kearney 

2 Wood R i v e r  -_ 

1 Overton 

1 Oshkosh 

1 Newark  

2 Kearney 

1 Brady 

1 P r o s s e r  

Dawson 
Kearney 
P h e l p s  

Buffalo 
Buff a10 
B u f f a l o  

L i n c o l n  
Buf fa lo  

P h e l p s  

Buffalo 

H a l l  

Dawson 

Garden 

Kearney 

B u f f a l o  

L i n c o l n  

H a l l  

B r o o k i n g  1 9 4 3  

USFWS 1986 

Swenk 1 9 3 3  
USFWS 1 9 8 6  
USFWS 

Ross L o c k  
USFWS 

USFWS l i s t  

Swenk 1 9 3 3  

Brooking 1 9 3 4  

USFWS l i s t  

Hastings 
Museum 

USFWS 1 9 8 1  

A l l e n  1 9 5 2  

USFWS 1 9 8 1  

T o t a l  Occurrencgs = 4 3  . c- 
T o t a l  B i rds  = 1 4 3  
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T a b l e  4. Observations of whooping cranes on the P l a t t e  R i v e r  i n  
f a l l ,  19_07-1988. 

D a t e  N o .  B i r d s  L o c a t i o n  county S o u r c e  

SEPTEMBER 

Kearney Swenk 1 9 3 3  2 2 / 1 9 2 8  1 Newark  

OCTOBER 

1 Odessa Buff a10 B l a c k  1 9 3 4  

Kearney B u f f  a10 A l l e n  1 9 5 2  

1 / 1 9 3 3  

7 / 1 9 2 0  , 2  

1 0 / 1 9 2 0  10 Kearney B u f f  a10 A l l e n  1 9 5 2  

Swenk 1 9 3 3  
USFWS 

Kearney B u f f  a10 
Grand I s l and  H a l l  

... 

1 2 / 1 9 2 9  
1 2 / 1 9 8 5  

1 
4 

1 3 / 1 9 2 9  1 Kearney ' Buffa lo  Swenk 1 9 3 3  
1 3 / 1 9 4 9  

H a l l  USFWS l i s t  

1 5 / 1 9 2 0  3 Kearney Buffa lo  A l l e n  1 9 5 2  

1 6 / 1 9 2 4  4 Kearney B u f f a l o  A l l e n  1 9 5 2  

1 8 / 1 9 0 7  1 Grand I s l and  H a l l  

/ 2  N o r t h  P l a t t e  R. Garden NGPC 
Wood R i v e r  13-14/198g6y 4 -_ 

Kearney B u f f a l o  Swenk 1 9 3 3  

Hamilton USFWS 1 9 8 6  P h i l l i p s  

USFWS l i s t  
USFWS l i s t  

Buffa lo  
B u f f a l o  

Minden 
Gibbon 

B u f f  a10 B r o o k i n g  
1 9 4 3  

Odessa 

Kearney Swenk 1 9 3 3  N e w a r k  ", 5 .  
C.= 

2 4 / 1 9 2 8  

2 5 / 1 9 2 5  5 
2 5 / 1 9 2 5  5 
2 5 / 1 9 3 1  9 

2 7 / 1 9 8 3 2 l C  5 

Dawson Swenk 1 9 3 3  
B u f f a l o  Swenk 1 9 3 3  
B u f f a l o  Swenk 1 9 3 3  

Overton 
Odessa 
E l m  C r e e k  

H a l l  USFWS l i s t  S h e l t o n  
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T a b l e  4. (Continued) 

Date No. B i r d s  Location County Source 

1 NOVEM~ER 

5 / 1 9 8 6  &- 
4 / 1 9 8 9  /c'? 

2 

2 
3 

P l a t t e  River Buffalo 

Alda 
Kearne.y 

H a l l  
Buffalo 

USFWS 1 9 8 6  

USFWS l i s t  
USFWS list 

T o t a i  Occurrences = 26 

T o t a l  .Birds  = 84  
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T h e  Whooping Crane Recovery Team e s t a b l i s h e d  a l i s t  of confirmed 
s i g h t i n g s  of whooping cranes t h a t  begins  w i t h  observa t ions  i n  
1 9 4 2  (USFWS 1986) .  S ight ings  which satisfy: the  necessary 
c r i t e r i a  a re  recorded on the  confirmed s igh t ings  l i s t  which i s  
updated by t h e  USFWS a t  t he  end of each migration season. 
S i g h t i n g s  p r i o r  t o  1 9 4 0  cannot be confirmed according t o  t he  
c r i t e r i a  descr ibed by USFWS ( 1 9 8 6 )  . 
Al len  ( 1 9 5 2 )  repor ted  occurrences of t,he whooping crane i n  North 
America inc luding  t h e  P l a t t e  River from 1899  t o  1 9 4 9 .  The 
purpose of h i s  work was t o  present  known evidence of t h e  
geographica l  d i s t r i b u t i o n  of t he  s p e c i e s .  
summary by i n d i c a t i n g  t h a t :  

, 

Allen q u a l i f i e d  h i s  

"no acceptable  r e p o r t  has been consciously omit ted.  
However, i t  i s  i n e v i t a b l e  t h a t  some p e r f e c t l y  a u t h e n t i c  
records w i l l  no t  be found i n  the  t abu la t ions  t h a t  fol low.  
I n  a d d i t i o n  t o  any t h a t  have been simply overlooked, many 
r e c e n t  r e p o r t s  t h a t  a re  convincing i n  most r e s p e c t s  have n o t  
been included because of l ack  of d e t a i l .  T h i s  l a c k  i s  
c h i e f l y  i n  the d e s c r i p t i o n  of t h e  b i rds  themselves,  t h e i r  
manner of f l i g h t ,  e t c .  Reports t h a t  seemed weak on 
i d e n t i f i c a t i o n ,  o r  uncer ta in  f o r  o t h e r  reasons,  have been 
omi t ted ,  although some very o l d  records  a r e  inc luded  on . 
rather s l i m  evidence,  both because of their  obvious h i s t o r i c  
va lue  and because t h e  presence of the  spec ies  a t  t he  
l o c a t i o n  i n  ques t ion  appears l o g i c a l  w i t h  r e l a t i o n  t o  t i m e ,  
p l a c e ,  and the genera l  p a t t e r n  of d i s t r i b u t i o n . "  

A l l en  ( 1 9 5 2 )  descr ibed  35  s i g h t i n g s  of whooping cranes  on o r  
a long  t h e  P l a t t e  River between 1 9 1 2  and 1 9 4 9 .  
three observers  were accepted and some records by those  same 
obse rve r s  were r e j e c t e d  by Allen.  The d i s t r i b u t i o n  data may 
have been b iased  because of l oca t ions  of f i e l d  obse rve r s .  
S i g h t i n g s  p r i o r  t o  1 9 4 9  occurred from t h e  South P l a t t e  River nea r  
North P l a t t e , -  Nebraska, e a s t  t o  near  Wood River.  S i g h t i n g  
l o c a t i o n s  s i n c e  1 9 4 9  have ranged from t h e  North P l a t t e  R i v e r  nea r  
Lewellen t o  j u s t  e a s t  of Grand I s l and .  
c o l l e c t e d  on o r  near  t he  P l a t t e  River f rom 1 8 8 4  - 1917 were a l s o  
r e p o r t e d  by Allen ( 1 9 5 2 ) .  Specimens were c o l l e c t e d  from nea r  
Grand I s l a n d ,  Wood River ,  Prosser ,  Kearney, Overton, N e w a r k ,  E l m  
Creek,  Gochenburg, and Ogal la la .  

Some records  by 

Six teen  sRecimens 

The number of whooping cranes i n  t h e  Aransas-Wood Buffalo flock 
reached a l o w  of 1 6  i n  1 9 4 1  (USFWS 1 9 8 6 ) .  There has  been a slow 
but  s t e a d y i i g c r e a s e  i n  numbers i n  the  l a s t  47 y e a r s .  
January  1 9 8 9 ,  t h e r e  w e r e  1 5 0  whooping cranes  known from the  
Aransas-Wood Buffalp f lock  (USFWS, unpubl. d a t a ) .  

B y  1 



1 3  

Leas t  Tern 

Both t h e  l e a s t  t e r n  and p ip ing  plover  occupy s i m i l a r  h a b i t a t  on 
t h e  P l a t t e  River (Faanes 1 9 8 3 ) .  The f i rs t  recorded n e s t i n g  of 
l e a s t  t e r n s  on t h e  P l a t t e  River system w a s  i n  1 9 2 6  (Tout 1 9 4 7 ) .  
Least  t e r n s  were found n e s t i n g  i n  a colony on sandbars i n  t h e  
South P l a t t e  River near North P l a t t e ,  Nebraska (Tout 1 9 4 7 ) .  
Observations made from 1 9 2 6  through 1929  showed popula t ions  a t  
t h i s  s i t e  were: 1 9 2 6  - 3 4  a d u l t s  (17  n e s t s ) ,  1 9 2 8  - 36 a d u l t s  
( 1 8  n e s t s ) ,  and 1 9 2 9  - 50 a d u l t s  ( 2 2  n e s t s ) .  Least  t e r n s  were 
a l s o  p re sen t  i n  1 9 3 0 ,  bu t  a storm k i l l e d  some a d u l t s  and reduced 
t h e  colony t o  about ha l f  i t s  former s i z e .  No d a t a  are a v a i l a b l e  
from t h e  P l a t t e  River from 1 9 3 1  -1940 .  

The next  recorded observa t ion  i n  t h e  P l a t t e  R i v e r  system w a s  i n  
1 9 4 1  when b i r d s  were found n e s t i n g  on sandbars  i n  t h e  r iver  n e a r  
Columbus (Shoemaker 1 9 4 1 ) .  Ten and p o s s i b l y  more n e s t s  sugges t  
t h a t  t h e  colony s i z e  was a t  minimum 20  a d u l t s .  A s i n g l e  n e s t ,  
and then young, w a s  found a t  Merr i t t ' s  Beach swimming l a k e ,  
northwest of Plattsmouth i n  1 9 4 3  (Heineman 1 9 4 4 ) .  S i x  pairs  of 
l e a s t  t e r n s  were found n e s t i n g  on a sandbar i n  t h e  South P l a t t e  
River i n  1 9 4 8  two miles  eas t  of Brule ,  Kei th  County (Benckeser 
1948) .  Nesting was recorded aga in  on the.-South P l a t t e  River i n  
t h e  v i c i n i t y  of North P l a t t e  i n  1 9 4 9  (Aud Field Notes 3 : 2 4 4 ) .  

The longes t  f i e l d  study of l e a s t  t e r n s  on t h e  P l a t t e  River w a s  
conducted f o r  1 7  yea r s  (1944  - 1 9 6 0 )  sou th  of Lexington (Wycoff 
1960) .  The nes t ing  a r e a  was a l o w  sandbar n o t  over  7 5  feet  wLde 
and about 2 0 0  f e e t  long. The h ighes t  number of n e s t i n g  l e a s t  
t e r n s  repor ted  by Wycoff ( 1 9 6 0 )  from t h i s  l o c a t i o n  ranged from 2 
i n d i v i d u a l s  i n  1 9 5 2  t o  35 i n d i v i d u a l s  i n  1 9 4 9 .  

Downing ( 1 9 8 0 )  conducted an aer ia l  survey of l ea s t  t e r n  use of 
t h e  P l a t t e  River i n  1 9 7 5 .  A popula t ion  of 1 5 0  l ea s t  t e r n s  w a s  
es t imated  from t h e  8 0  b i r d s  Downing observed (Table  5 ) .  
Following Downing's i n i t i a l  survey i n  1 9 7 5 ,  p a r t i a l  surveys were 
conducted along two d i f f e r e n t  segments of t h e  r iver  i n  1 9 7 9  and 
1 9 8 1  (Table 5 ) .  Surveys of i n t e r i o r  l e a s t  t e r n s  on t h e  P l a t t e  
River have been conducted annual ly  s i n c e  1 9 8 2  by the Nebraska 
Game and Parks Commission (NGPC)  and the  P l a t t e  River Whooping 
Crane' T r u s t .  

Survey coverage and e f f o r t  has v a r i e d  a n n u a l l y .  
ground surveys were made along t h e  P l a t t e  River from North 
P l a t t e ,  Nebrgska, downstream t o  P la t t smouth ,  Nebraska i n  1982 and 
1 9 8 3 .  Bedduse of t h e  high flows i n  1 9 8 3 ,  survey  e f f o r t  was 
expanded t o  include 2 1  s a n d p i t s  ad jacen t  t o  t h e  P l a t t e  River ;  
fou r  s andp i t s  were surveyed  i n  1 9 8 2 .  Although t h e  census e f f o r t  
va r i ed  between years  du r ing  1983 through 1988,  area coverage 
remained r e l a t i v e l y  c o n s t a n t .  

Both aer ia l  and 
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Table 5. Interior least tern breeding populations along the Platte River 1975-1988 

1975 1979 1980 1981 1982 1983 1984 1985 1986 1987 198.8 1989 
qv 

Plattsmouth -R UI\JK N S  
to Columbus -P UNK ' N S  
( 1 1 0  RM) 

Columbus to :-,P UNK N S  
Grand Island -P UNK N S  
( 7 0  RM) 

Grand Island -R UNK 34 
to Lexington -P UNK 4 
(80 RM) 

Lexington to -R UNK N S  
N o r t h  Platte -P UNK N S  
(60 RM) 

Total 80/150 38 

No. Birds UNK 34 
Observed (89%) 
( %  total)--River 

N o .  Birds UNK 4 
Observed (11%) 
(38%) 
( %  total)-- 
S andpi t s 

NS 
N S  

N S  
N S  

' N S  
NS 

N S  
N S  

65 
N S  

N S  
N S  

N S  
NS 

N S  
N S  

40 
38 

22 
24 

38 
N S  

N S  
N S  

N S  

-' NS 

65 

65 

NS 

162 

100 
(62%) 

- 62 ; 
(38%) 

0 0 107 214 305 365 353 
179 188-194 35 90 115 132 64 

0 0 0 0 0 0 0 
28 12 16 20 31 36 27 

a/ b/ 
0 0 40 20 22 14 10 
39 26-30 58 78 118 73 116 

0 0 0 0 0 0 0 
0 0 0 16 7 15 19 

246 226-236 256 438 . 598 635 589 

0 0 147 234 327 379 363 
(0%) (0%) (57%) (53%) (55%) (60%) (62%) 

246 226-236 109 204 271 256 226 
(100%) (100%) (43%) ( 4 7 % )  ( 4 5 % )  (40%) (38%) 
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Data on the'number of p ip ing  p love r s  n e s t i n g  on the  P l a t t e  River 
p r i o r  t o  1 9 4 7  i s  scan t .  
t he  North P l a t t e  and South P l a t t e  Rivers i n  Lincoln County dur ing  
7 A p r i l  ( 1 9 2 9 )  t o  1 6  September ( 1 9 3 6 ) ' .  
a t  t h e  time of Tout "on sandbars i n  t h e  bed of t h e  P l a t t e  and i t s  
nor th  and south fo rks  where it n e s t s  w i t h  the  l e a s t  t e r n . . "  
( 1 9 4 7 )  provided anecdotal  i n fe rences  of n e s t i n g  b u t  had l i t t l e  
a c t u a l  d a t a .  He found s e v e r a l  dead p ip ing  p l o v e r s  on sandbars  i n  
the  South P l a t t e  River on 1 7  June 1 9 3 3 ,  b u t  no n e s t s  o r  young 
were mentioned. 

Tout ( 1 9 4 7 )  reporFed p ip ing  p love r s  i n  

P ip ing  p love r  w a s  found 

Tout 

Census r e s u l t s  f o r  p ip ing  p lovers  from 1 9 7 9  through 1988 a r e  
shown i n  Table 6 .  
surveyed i n  1979-1983  (Faanes 1 9 8 3 ,  NGPC unpubl data ,  P l a t t e  
River T r u s t ,  unpubl. d a t a ) .  From 1984 through 1988, the number 
of co lonies  surveyed remained about the  same 
PRWCT, unpubl. d a t a ) .  T h e  number of i n d i v i d u a l  p i p i n g  p love r s  
observed on and adjacent  t o  the  P l a t t e  River ranged f r o m  4 6  i n  

Only p o r t i o n s  of the  P l a t t e  River w e r e  

( N G P C ,  unpubl d a t a :  

1 9 8 1  t o  1 6 4  i n  1 9 8 6 .  .. 

A r e c e n t  a n a l y s i s  of Nebraska G a m e  and Parks Commission d a t a  (EA 
Associates  1 9 8 8 )  suggests  t h a t  popula t ions  of l e a s t  t e r n s  and 
p ip ing  p lovers  a r e  inc reas ing  i n  the  P l a t t e  River system. 
Cent ra l  P l a t t e  River a r e a ,  Ling-le ( 1 9 8 8 )  r e p o r t e d  t h a t  r e t u r n  
r a t e s  among color-marked young of t h e  yea r  f o r  both s p e c i e s  are 
below those f o r  o the r  a r e a s  i n d i c a t i n g  poor s u r v i v a l .  L ingle  
( 1 9 8 8 )  a l s o  s t a t e d  t h a t  the C e n t r a l  P l a t t e  R i v e r  popula t ion  of 
l e a s t  t e r n  and p ip ing  plover  i s  c h a r a c t e r i z e d  by a l o w  r e t u r n  
r a t e  among breeding i n d i v i d u a l s .  

I n  t he  

B a l d  Easle 

I n  Nebraska, ba ld  eagles  once bred r e g u l a r l y  ( 1 8 7 0 ' s  and 1880 ' s )  
along t h e  Missouri River and along Ind ian  Creek  i p  Gage County, 
on t h e  e a s t e r n  edge of the  S t a t e  (Rapp e t  a l .  1 9 5 8 ,  Johnsgard 
1 9 8 0 ) .  
near Ash Hollow on May 2 5 ,  1 8 3 4 .  Although the  bald e a g l e  i s  no t  
known t o  n e s t  r egu la r ly  i n  the S t a t e  t oday ,  
migrant and winter  r e s i d e n t .  
a t  Lewis and Clark Lake on the Missouri  River i n  t h e  1 9 7 0 ' ~ ~  and 
near Oshkosh, Garden County, i n  1 9 8 7  and 1 9 8 8 .  
a t  e i t h e r / s i f e .  Between Lewellen and North P l a t t e  on the  North 
P l a t t e  River ,  and between North P l a t t e  and Gibbon on the  P l a t t e  
River ,  about 1 5 0  t a  2 5 0  b a l d  e a g l e s  w i n t e r  each y e a r  (USFWS 
1 9 8 1 ) .  Lingle and Krapu ( 1 9 8 6 )  recorded 1 3 6  bald e a g l e s  on 
January 2 1 ,  1 9 8 0  w i th in  a 5 - m i l e  s t r e t c h  of t h e  P l a t t e  River  near  
Overton. The a rea  was ad jacen t  t o  J e f f r e y ' s  I s l a n d ,  j u s t  
downstream of t h e  Johnson power p l a n t  r iver  r e t u r n  of the 
Tri-County Canal. 

Townsend ( 1 8 3 9 )  recorded a n e s t  on t h e  North P l a t t e  River 

it i s  a common 
N e s t s  w e r e  c o n s t r u c t e d  and tended 

No eggs were l a i d  
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T a b l e  6. Summary of piping plover breeding populations on the P l a t t e  River, 1979-1989. 

1979 1981 1982 1983 1984 1985 1986 1987 1988 1989 

Plattsmouth to 1,- R N S  46 NC NC 0 0 44 84 131 161 
Columbus (110 RM) TP N S  NS NC NC 48 24 26 33 30 24 

Columbus to -R NS N S  NC NC 0 0 0 0 0 0 
Grand Island -P NS NS NC NC 6 5 4 7 12 7 
(70 RM) 

Grand Island -R 80 NS NS ' NC ! 0 24 . 38 2 3 , 32 
to Lexington -P 0 NS NC NC 8 4 48 78 41 58 
(80 RM) 

Lexington to -R NS NS N S  NC 0 0 0 0 2 0 
N S  NC 0 . o  6 0 0 0 

(60 RM) _. - - - - - - - - - 
NS , 

North Platte -P NS 

68 164 204 219 282 Total 80 46 62 

No. Birds (% 80 46 
total) -- River (100%) 

No. Birds ( %  0 N S  
total) - Sandpits ( 0 % )  

86 136' 193 0 (49%) 33 (50%) 82 (42%) (62%) (68%) 

62 35 82 118 83 89 
(100%) (51%) (50%) (58%) (38%) (32%) 

No. Colonies Located- 4 -* 4 4 9 12 13 28 48 55 64 
All Habitat 

NO. Colonies - R i v e r  4 4 2 0 0 7 11 26 30 44 
(100%) (50%) (54%) (39%) (54%) (5.5%) (69%) 

No. Colonies - Sandpits 0 NS 2 9 12 6 17 22 25 20 
(50%) (100%) (100%) (46%) (46%) (46%) (45%) (31%) 
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Mean Adult Plovers/ 20 1 1 . 5  -- -- 5.2 5.2 5.8 4.3 4 . 0  4 . 4  

-- - - ,  -- 4 . 7  7 . 5  3 . 3  4 . 5  4 . 4  

Colony - All Habitat 
I 

I 
20 11.5 Adult. Plovers/ : Colony - River 

Adult Plovers/ _-  NS -- _ _  5 . 2  5 . 8  4 . 8  5 . 4  3 . 3  4 . 5  
Colony - Sandbars 

Notes: RM = river ,miles; R = river; P = sandpits; NS = not surveyed; NC = not censused, piping 
plover adults and/or nests were noted in association with least tern colonies, but population size 
was not reported. 
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Midwinter survey e f f o r t s  have demonstrated ' recent  use of the  
P l a t t e  River by ba ld  e a g l e s  (Table 7 ) .  Wintering bald eag le s  are 
found i n  t h e  l a r g e s t  numbers near  Lewellen and Overton along the  
P l a t t e  and North P l a t t e  Rivers (USFWS 1 9 8 1 ,  NGPC unpubl. d a t a ) .  
I c e  cover  on t h e  P l a t t e  River begins  t o  d e c l i n e  w i t h  warming 
temperatures  i n  l a t e  February and e a r l y  March. 
migrant  ba ld  eagles  begin  t o  a r r i v e  on the  r iver  during the 
s p r i n g  thaw, and then d i s b u r s e  a c c o r d i n g ' t o  t h e  d i s t r i b u t i o n  of 
open-water a r eas  on t h e  r iver .  
popula t ion  has depar ted  by m i d - A p r i l ;  t h e  l a t e s t  d a t e  i s  1 2  May 
(Johnsgard 1 9 8 0 ) .  The ea r l i e s t  a r r i v a l  date i n  f a l l  i s  1 6  
September (Johnsgard 1 9 8 0 ) .  Eleven bald e a g l e  noc turna l  r o o s t  
s i t e s  were loca ted  on the  c e n t r a l  P l a t t e  River i n  1978 - 1979 
(USFWS 1 9 8 1 ) .  Although the r o o s t s  were scattered throughout the  
s t r e t c h  of t h e  r i v e r  from Lewellen t o  Kearney, three major r o o s t s  
occur red  i n  t h e  immediate v i c i n i t y  of Overton. Censuses of bald 
eag le  use have been made annual ly  a t  1 2  r o o s t s  s i n c e  1 9 8 0  (NGPC,  
unpubl. d a t a ) .  

Ground and a e r i a l  surveys of bald eagles  were conducted dur ing  
January - A p r i l  1988 between Lake McConaughy and Overton, 
Nebraska. The surveys inc luded  t h e  P l a t t e  and North P l a t t e  
Rivers  a s  w e l l  a s  a s s o c i a t e d  supply c a n a l s  and s to rage  
r e s e r v o i r s .  Areas suppor t ing  t h e  h ighes t  number of bald e a g l e s  
in s luded  t h e  reach from Johnson Lake t o  4 m i l e s  below the J-2 
r iver  r e t u r n  inc luding  t h e  supply cana l  and 2 power p l a n t s  ( 1 0 5  
on 1 March), and n e a r  Suther land  Reservoir  ( 1 5 4  on 15 Februa ry ) .  

Along the P l a t t e  River ,  n o c t u r n a l  r o o s t s  c o n s i s t  p r imar i ly  of 
l a r g e  e a s t e r n  cottonwoods which o f f e r  p r o t e c t i o n  from t h e  wind 
and o t h e r  weather f a c t o r s .  The same noc tu rna l  r o o s t s  a r e  
apparent ly  used y e a r l y ,  as was the case w i t h  11 r o o s t s  monitored 
during the  win ters  of 1978-79 and 1979-80 .  Roost s i t e  t e n a c i t y ,  
however, diminishes as i ce  on the  r i v e r  thaws i n  e a r l y  sp r ing  and 
a d d i t i o n a l  migrat ing eagles begin t o  arrive on t h e  P l a t t e  River 
(Lingle  and Krapu 1 9 8 6 ,  N G P C ,  unpubl. d a t a ) .  

Addit ional  

The bulk of the win ter ing  

b 

3 .  Chanses Over T i m e  i n  P l a t t e  R i v e r  Condi t ions.  

Changes i n  t h e  a r e a l  e x t e n t  of P l a t t e  River system h a b i t a t s  s i n c e  
pre-se t t lement  times (pre 1 8 4 0 ' s )  a r e  q u a n t i f i e d  i n  Table 8 .  T h e  
t w o  h a b i t a t  components t h a t  have been reduced t h e  most a r e  1) 
open, unvegetated r iver channel ,  and 2 )  the  g ras s l and  complex 
( C u r r i e r  c g t  a l .  1 9 8 5 )  . 

A .  A m a t i c  H a b i t a t  

On t h e  average, 67% of  t h e  water-carrying channel  area has been 
l o s t  i n  t h e  B i g  Bend reach ( C u r r i e r  e t  a l .  1 9 8 5 ) .  The abandoned 
channel a r e a  has been conver ted  t o  brushland and f o r e s t  i n  many 
a r e a s .  Channel l o s s e s  a long  the  P l a t t e  River range from 58% n e a r  



T a b l e  7. Midwinter bald eagle counts by river segment, 1982-1988 
(January counts of adults and immatures). 

1982 1983 1984 1985 1986 1987 1988 

North Platte River 

Wyoming Line-Bayard* 

Bayard-Lisco 

Lisco-Lewellen 

Lewellen-Keystone 
(Lake McConaughy) 

Keystone-Sutherland 

1 Sutherland-North 
Platte 

. South Platte River 

Colorado Line-North 
?latte - 

2latte River 

North Platte- 
Gothenburg 

Gothenburg-Darr 

Darr-Elm Creek 
(Johnson & Elwood 
Lakes) 

Elm Creek-Kearney 

Kearney-Grand Island 

Grand Island-Silver 
Creek 

Silver Creek-Columbus 

Columbus-Ashland 

Ashland-Plattsmouth 

I, 

I r- 

Total 

5 

3 

27 

48 

3 

0 

2 

5 

2 

24 

4 

7 

0 

0 

16 

-- 

145 

10 

2 

12 

25 

8 

0 

3 

9 

12 

83 

3 

4 

0 

1 

9 

2 

183 

19 ’ 

6 

11 

6 

19 

0 

2 

13 

5 

64 

8 

34 

6 

5 

23 

2 

223 

7 

3 

35 

40 

32 

0 

3 

31 

10 

71 

11 

12 

5 

2 

12 

5 

279 

30 

10 

35 

28 

14 

0 

1 

50 

1 5  

46 

15 

17 

2 

0 

20 

4 

287 

16 

7 

32 

52 

16 

5 

30 

33 

8 

85 

23 

20 

15 

1 

33 

1 

377 

8 

4 

26 

25 

5 

0 

3 

18 

5 

104 

13 

11 

14 

4 

29 

4 

273 
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Table 8. Percentage of acres in open channel, riverine grassland, and cropland 
habitat in 14 bridge segments. The change in the availability of open channel 
and grassland since pre-settlement times is indicated in the columns labeled % 
l o s s .  Averages for the Big Bend (segments 1-11) and the North Platte (segments 
12-14) are shown below each column. 

% CHANNEL % UPLAND 

Channel % woody 

loss % total 
x 100 - ----- - 

channel beach/bar 
herbaceous 

% 
Y Develop- 
Segment Acres ment Total Open Woody Loss 

Grassland loss = % cropland 
+ % development divided by 
% total + $ development x 
100 

Grassland Upland Woods 
complex shrubs open 

Total Grass Crop Loss 
water 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Me an 

12 
13 
14 

Me an 

58,374 
36,215 
35,926 
25 , 454 
41,872 
28,180 
29 , 700 
35,005 
42 , 407 
29 , 928 
54,637 

417,698 

75,892 
38, 9'67 
63,910 

178,769 

7.8 
11.0 
12.2 
4.8 
4.6 
5.1 
4.6 
11:4 
8.7 
5.1 
5.6 

7.4 

14.0 
3.6 
2.5 

6.7 

10.2 
7.1 
6.7 
7.4 

8.4 
9.0 
9 :3 
10.3 
12.3 
12.6 

7 . 8  

9.2 

6.8 
6.0 
4.9 

5.9 

3.9 
2.8 
2.8 
3.0 
2.5 
2.9 
2.7 
2.9 
2.6 
2.4 
3.4 

2.9 

1.5 
1.9 
2.2 

1. 9' 

6.3. 
4.3 
3.9 
4-: 4 
5.3 
5.5 
6.3 
6.4 
7.7 
9.9 
9.2 
- 

6.3 

5.3 
4.1 
2.7 

4.1 

61.7 
60.6 
58.2 
59.5 
67.9 
65.5 
70.0 
68.8 
74.8 
80.5 
73.0 

67.3 

77.9 
68.3 
55.1 

67.1 

82.0 22.4 
83.3 18.4 
81.2 27.4 
87.7 27.1 
87.5 18.6 
86.4 17.9 
86.4 27.9 
79.5 20.4 
81.1 39.2 
82.6 33.2 
81.9 27.8 

83.6 , 25.5 

79.1 58.8 
90.3 63.7 
92.5 71.5 

8 7 . 3  6 4 . 7  

59.6 
64.9 
53.8 
60.6 
68.9 
68.5 
58.5 
59'. 1 
41.9 
49.4 
54.1 

58.1 

20.3 
26.6 
21.0 

22.0 

75.0 
80.0 
70.6 
70.7 
79.8 
80.4 
69.3 
77.6 
56 :3 
62.1 
68.2 

71.8 

36.8 
32.2 
24.7 

3 1 . 2  
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Mormon I s l a n d  t o  80% near E l m  Creek. 
some i n d i v i d u a l  segments of t h e  r i v e r .  In  a 2 - m i l e  segment near  
Odessa, 87% of t h e  channel a r e a  has been converted t o  woody 
v e g e t a t i o n .  Along the  North P l a t t e  River,  channel l o s s e s  have 
no1 been a s  ex tens ive  a s  on t h e  P l a t t e  River. On the  North 
P l a t t e  River ,  l o s s e s  range from 55% near Lewellen t o  78% near  
North P l a t t e d  

L o s i e s  have been g r e a t e r  i n  

The a r e a l  e x t e n t  of river channel l o s s  i s  s u b s t a n t i a l .  Wi th in  
t h e  8 0 . 5  m i l e s  of the  Big Bend of the P l a t t e  River ,  2 6 , 0 0 0  ac re s  
of  r i v e r  channel  have been converted t o  o t h e r  u ses :  an a d d i t i o n a l  
8 , 0 0 0  acres of r i v e r  channel on 28 miles of the North P l a t t e  
River have been converted t o  o t h e r  uses .  The average l o s s  i s  285 
t o  3 2 0  a c r e s  per mile  of river channel i n  t h e  Big Bend reach.  

B.  T h e  Grassland Complex 

The v e g e t a t i v e  community referred t o  a s  the Grassland Complex 
h i s t o r i c a l l y  extended beyond t h e  cu r ren t  high bank of t he  r i v e r  
channel .  
probable changes i n  the  a r e a l  e x t e n t  of t h e  g r a s s l a n d  complex 
vege ta t ion  based on the  p r e s e n t  a r e a  of cover types and the 
assumption t h a t  cropland and most trees d id  n o t  e x i s t  i n  
p re - se t t l emen t  t i m e s  w i th in  t h e  r i v e r  channel. 

Losses of w e t  meadows (g ras s l ands  i n  the h i s t o r i c  high banks of 
t h e  r i v e r ) ,  s a n d h i l l s  p r a i r i e ,  a l f a l f a  and emergent wetlands on 
lands w i t h i n  3.5 miles  of t h e  r iver  channel have been 
s u b s t a n t i a l .  
losses have ranged from 56% near  Odessa t o  about 80% near  Grand 
I s l a n d  and Shel ton .  The average lo s s  of the  g r a s s l a n d  complex i n  
t h e  B i g  Bend reach wi th in  3 . 5  mi les  of the r i v e r  channel has been 
es t imated  a t  72% (Cur r i e r  e t  a l .  1 9 8 5 ) .  

Losses of the wet meadow complex along the  North P l a t t e  River 
have been cons iderably  less  than  on t h e  P l a t t e  River ,  ranging 
from 25% n e a r  Lewellen t o  37% near  North P l a t t e .  
31% of t h e  g ra s s l and  have been converted t o  o t h e r  u ses  along the  
North P l a t t e  River (Table 8 ) .  

Much of t h e  remaining n a t i v e  grass lands  a r e  of marginal  value t o  
endangered spec ie s  and o t h e r  migratory birds  because they a r e  
loca t ed  $=I .?mall, d i s j u n c t  t r a c t s  w i t h i n  the P l a t t e  and North 
P l a t t e  R i v e r  v a l l e y s .  I n  t h e  B i g  Bend region over  80% of t he  
g r a s s h n . d - x x @ ~ ~ ~ G  8- t F ac&&-a-ra -1 w i n  
s i z e  ( C u r r i e r  e t  a l .  1982). S m a l l  t r a c t s  of g r a s s l a n d  make up 
2 2 %  of t h e  g ra s s l and  a r e a  i n  the B i g  Bend, b u t  the i r  mean s i z e  i s  
9 a c r e s .  About 40% of t h e  g r a s s l a n d  area i n  the B i g  Bend i s  
concen t r a t ed  i n  a f e w  r e l a t ive ly  l a r g e  t r a c t s  of 3 0 0  a c r e s  o r  
more (mean = 546  a c r e s ) .  For many b i r d  species the  smallest 
g ra s s l and  t r a c t s  ( 0 - 5 0  a c r e s )  do n o t  provide s u i t a b l e  h a b i t a t  no 
maEter how many a r e  a v a i l a b l e .  Human d is turbance  i n  the form of 

The P l a t t e  River Whooping Crane Trus t  analyzed t h e  

* 
I n  the  B i g  Bend of t he  P l a t t e  River g ra s s l and  

'An average of 
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roads, utility lines and other developmen<' makes the perimeter of 
grassland marginal habitat although the vegetation appears 
suitable (Currier et al. 1985). In smaller tracts of grassland, 
a larger amount of the habitat is lost to the disturbance buffer 
than in larger tracts. The impact of these habitat changes on 
the endangered species and their habitats is described elsewhere 
in this report. 

In summary, the Platte River has undergone the following major 
changes since pre-settlement times (from Currier et al. 1985): 

(1) 65 to 79% reduction in channel width in the Big Bend 
reach of the Platte River and a corresponding increase 
in encroachment of the channel by wooded vegetation; 

(2) 58 to 87% reduction in the areal extent of the Platte 
River channel as a result of woody vegetation 
encroachment; 

( 3 )  73% loss of the grassland complex within 3.5 miles of 
the Platte River; 

( 4 )  Extensive irrigation, ditching, and drainage of lands 
adjacent to the Platte River channel. 
-. 

.-. 

C. Current influences in and adjacent to the Platte 
River. 

1. Least Tern and PiDincr Plover 

Water Fluctuations - During 1975-1988, flows that caused nests 
to be inundated were observed on the Platte River during 7 of the 
10 years that least tern and piping plover nesting surveys were 
conducted (1975, 1979, 1981-88). Inundation afteS nest 
establishment accounted for 74% of the eggs lost at sandbar 
nesting colonies in 1986 (Table 9). Drowning of chicks and nest 
destruction were observed or suspected at 7 of the 9 sandbar 
sites used for nesting (NGPC 1986). Based on survey efforts in 
the Grand Island to Lexington reach in 1979, Faanes (1983) 
reported that all known least tern and piping plover nests in the 
river chq-nngl were inundated by rising water. Flow data recorded 
at the Grand Island gage indicate that mean daily flow increased 
from 1810 cfs on 20 June 1979 to 3,000 cfs on 21 June 1979, the 
date when all nests in the central Platte River reach were 
inundated (Faanes 1983). Flows on 21 May 1979 when the first 
nests were observed was 911 cfs at Grand Island (Faanes 1983). 

Nesting by least terns and piping plovers during 1988 was 
initiated on sandpits in the Big Bend reach during late May when 
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Table 9. Causes of egg loss at least tern colonies along the Platte 
River, 1984 and 1986. 

1986 1984 

6 Sandbar 12 Sandpit * 10 Sandpit . 
Colonies Colonies Colonies 

# Eggs laid 3 19 
# Eggs with known outcome 275 (86%) 

# Eggs lost 166 (52%) 
# Eggs hatched 109 (34%) 

Causes of Ec~s Loss 

Lost to predation 17 ' (10%) 
Lost to human disturbance 28 (17%) 
Lost to abandonment for 
undetermined reasons 96- (58%) 

Lost to flooding 0 ( 0%) 
Lost to other factors 

(weather, unknown causes, 
etc. ) 25 (15%) 

282 392 
18 (66%) 317 (81%) 
68 (24%) 187 (48%) 
119 (42%) 130 (33%) 

14 (12%) 
8 ( 7%) 

11 ( 9%) 
9 ( 7%) 

7 7  (65%) 

11 ( 8%) 
0 ( 0%) 

18 (14%) 
96 .(74%) 

5 ( 4%) 
- - 

166 119 130 Total Eggs Lost 
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t h e  r iver  s t a g e  precluded emergence of s u i t a b l e  sandbars f o r  
n e s t i n g .  By l a t e  June, r iver  s t a g e  w a s  lowered causing sandbars  
t o  be exposed and l e a s t  t e r n s  i n i t i a t e d  n e s t i n g .  
f e l l  on 30 June and i n  conce r t  w i t h  i r r i g a t i o n  flows placed back 
i n  t he  channel caused t h e  r i v e r  s t age  t o  r i s e  dramat ica l ly  ( T a b l e  
10). Flows during l a t e  June and e a r l y  J u l y  a t  Overton, Nebraska, 
ranged from 111 c f s  011.27 June t o  3 , 8 8 1  c f s  on 1 J u l y .  Flows a t  
Odessa, Nebraska, ranged from 11 c f s  on 29 June t o  2 , 6 0 0  c f s  on 2 
J u l y .  Flows a t  Grand I s l a n d  ranged from 9 9  c f s  on 28 June t o  
2 , 5 1 0  c f s  on 4 J u l y  ( U S G S ,  unpubl. d a t a ) .  A l l  known n e s t s  i n  t h e  
B i g  Bend reach of t h e  r i v e r  channel were inundated from r i s i n g  
water by 4 J u l y .  

Downing ( 1 9 8 0 )  s i m i l a r l y  r epor t ed  t h a t  t h e  P l a t t e  River breeding  
popula t ion  was a f f e c t e d  by high flows du r ing  a survey conducted 
i n  l a t e  June 1 9 7 5 .  T h e  minimum flow f o r  any day during t h e  
summer p r i o r  t o  Downing's survey w a s  280  cfs  a t  Overton, 388 c f s  
a t  Grand I s l a n d  and 482 c fs  a t  Duncan (USFWS 1 9 8 7 a ) .  U.S 
Geological  Survey r eco rds  i n d i c a t e  a flow of 323 c f s  a t  Grand 
I s l a n d  i n  1984  a t  t he  t i m e  human d i s tu rbance  of a colony near  
Alda occurred .  Rec rea t iona l  d i s turbance  of a n e s t i n g  colony n e a r  
Alda on 6 o r  7 J u l y  and 20 o r  2 1  Ju ly  1985 r e s u l t e d  i n  d i r e c t  
m o r t a l i t y  of young. Grand I s l a n d  gage r eco rds  of flows on those  
d a t e s  were 6 3 3 ,  5 6 4 ,  6 3 6  and 7 1 5  c f s  respectively (USFWS 1 9 8 7 a ) .  
Al l . - te r ra in  v e h i c l e  use of t h e  P l a t t e  R i v e r  channel a t  Grand 
I s l a n d  w a s  a l s o  observed by USFWS and Bureau personnel  on 25 J u l y  
1 9 8 6 ;  U . S .  Geological Survey d a t a  i n d i c a t e  a flow of 6 0 1  cfs  a t  
the Grand I s l a n d  gauge on t h a t  day. 

Heavy r a i n s  

* 

Downing's ( 1 9 8 0 )  obse rva t ions  appear t o  be c o n s i s t e n t  w i t h  U S G S  
-gaging records  which re f lec t  a sudden r ise i n  flows a t  t h a t  t i m e  
( 9 5 0  c f s  on 1 6  June 1 9 7 5 ;  5 3 0 0  c fs  on 23 June 1 9 7 5 ) .  Low flows 
a r e  known t o  allow i n c r e a s e d  access  t o  t h e  river channel by 
r e c r e a t i o n i s t s  (NGPC unpubl. d a t a ) .  Low flows and high water 
temperatures  can r e s u l t  i n  t h e  dea th  of forage f i s h  consumed by 
l e a s t  t e r n s  a s  occurred i n  June 1988  ( U S F W S ,  unpubl. d a t a ) .  

Human Disturbance - Human a c t i v i t i e s  near  l e a s t  t e r n  and p i p i n g  
plover  n e s t i n g  a reas  can pose a r egu la r  t h r e a t  t o  breeding 
success  ( S i d l e  e t .  a l .  1 9 8 8 ) .  Human d i s tu rbance  m a y  prevent  u s e  
of an otherwise s u i t a b l e  s i t e ,  o r  cause n e s t  abandonment o r  
d i r e c t  m o r t a l i t y  of eggs and young. NGPC (1982)  r epor t ed  t h a t  
open rivqc?ilS_'e sandbars are used f o r  summer r e c r e a t i o n a l  
a c t i v i t i e s  such a s  p i cn ick ing ,  sunbathing,  f i reworks d i s p l a y s ,  
dr i f twood c o l l e c t i o n  and o t h e r  a c t i v i t i e s .  Downing ( 1 9 8 0 )  
observed veh ic l e  t r a c k s  on most  emerged sandbars  i n  the  P l a t t e  
River i n  1975. Ducey ( 1 9 8 1 )  s imi l a r ly  r e p o r t e d  human a c t i v i t i e s  
near most r i v e r i n e  c o l o n i e s  surveyed, i n c l u d i n g  swimming, 
campf i res ,  wading, h i k i n g  on sandbars ,  as w e l l  as  v e h i c u l a r  u se .  
Heavy v e h i c u l a r  u s e  a t  one s i t e  appa ren t ly  caused a d u l t  l e a s t  
t e r n s  t o  abandon the i r  n e s t s .  
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Table 1 0 . .  F l o w  changes ( i n  cfs) a t  three stream 
i n  the B i g  Bend reach of the  P l a t t e  River during 
ear ly  July 1988. U . S .  Geol. Surv., unpubl. data. 

gaging s t a t ions  
l a t e  June and 

Gaging Station 

Date Overton Odessa G r a n d  
Island 

27 

28 

29 

30 

1 

2 

3 

4 

5 

6 

June 

June 

June 

June 

J u l y  

J u l y  

J u l y  

J u l y  

J u l y  

J u l y  

111 

118 

120 

939 

3881 
-_ 

2858 

2355 

1502 

999 

613 

15 

15 

11 

65 

918 

2600 

2191 

1610 

834 

549 

111 

99 

161 

376 

447  

414 

1936 

2510 

2256 

1652 

* 
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Although human disturbance at a nesting colony may be a problem 
one year and not the next, the frequency of disturbance at 
riverine sandbars may be greater at locations where bridge 
crossings or nearby roads provide access to the river channel. 
Least terns nested successfully at river sandbars near the Two 
Rivers State Recreation Area in 1982 but not in 1981 
1982). Human use such.as wading, hiking, and vehicular 
disturbance were apparent at this site in.1981. 
colonies at sandpits adjacent to the Platte River are also 
subject to human disturbance (NGPC 1982-1988) (Table 9). 

(Ducey 

Least tern 

Predation - Least tern and piping plover nesting colonies in the 
Platte River are subject to predation. (NGPC 1982, 1983; Ducey 
1982). Sandpit colonies are not typically surrounded by water 
and thus allow easier access for terrestrial predators. Recent 
data suggest similar levels of known loss to predation at sandpit 
and sandbar nesting colonies (Table 9). Water barriers do not 
always protect nesting colonies from predators. Observed or 
suspected predators of least tern and piping plover eggs and 
young include snakes, turtles, great blue heron (Ardea herodias) , 
great horned owls ( B u b o  virginianus), red-winged blackbird 
(Agelaius phoenicus) , American kestrel (Falco sparvarius) , 
raccoon (Procyon lotor), skunks (Mephitis s p . ) ,  dogs, and coyotes 
(Canis latrans) (NGPC 1982 - 1988). 

2 .  WhoODins Crane 

Water Fluctuations - Whooping cranes have been recorded in the 
Platte River at discharges ranging from 700 - 4000 cfs. 
sandbars are present in the river at varying discharges allowing 
whooping cranes to use the river for roosting. During flows of 
6,240 to 7,920 cfs ( X = 7 , 0 5 1  
sandhill cranes in the Big Bend reach were observed roosting in 
flooded fields adjacent to the river as well as in the river 
channel. 
increased availability of roosting habitat provided by flooded 
fields or whether portions of the river channel became unusable 
because of physical flow parameters. 

Suitable 

cfs) in March 1984 (USGS 1984) , some 

Some speculation exists as to whether there was 

We do not know if whooping . - ~ ~ ~  

cranes would respond similarly. 

Human Disturbance - Most of the water-based recreational 
activiLies Chat pose disturbance problems for nesting least terns 
and piping plovers are not present during the period of whooping 
crane migration. Residential and commercial development, roads, 
bridges, and railroads are potential disturbance factors near 
roosting habitat (USFWS 1981, Johnson 1981, Currier et al. 1985). 
The presence of houses can also increase opportunities for human 
activity and domestic animal disturbance near roosting areas. 

* 

Overhead lines and.fences are known sources of mortality among 
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migrating whooping cranes (Lingle 1987, USFWS 1986, Faanes and 
Johnson, in press). Thirteen instances of known whooping crane 
mortality through 1985 resulted from collisions with power lines 
(USFWS 1986). Five of the 13 collisions involved birds in the 
Aransas-Wood Buffalo flock. None of the mortality occurred on 
the Platte River. Power lines located near whooping crane roost 
sites and those bisecting the flight lanes between roosts and 
feeding areas are of major concern (Faanes 1987, Faanes and 
Johnson, in press). In the Big Bend reach of the Platte River, 
there are numerous power lines and telephone lines crossing the 
river and adjacent to the channel. 

Shooting is a known source of whooping crane mortality. Lingle 
(1987) reported that one of six known instances of mortality 
among whooping cranes in the Aransas-Wood Buffalo flock during 
1965-1984 was the result of gunshot wounds. 
occurred on the winter grounds. 
resource agencies have developed a cooperative contingency plan 
that provides for the protection of whooping cranes including 
area closures during the waterfowl hunting season (USFWS 1986). 
In Nebraska, the Service and Nebraska Game and Parks Commission 
provide further protection through nearly continuous surveillance 
of whooping cranes during the day. 

This mortality 
Various State and Federal 

Disease - Waterfowl mortality from avian cholera in the Rainwater 
- .  Basin and Platte River has occurred almost annually since 1975, 

and has resulted in the death of an estimated 200,000 ducks and 
geese (NGPC, unpubl data) based on 83,344 dead birds actually 
recovered in the field. The most severe outbreak occurred in 
1980 when an estimated 90,000 dead birds were recorded (NGPC, 
unpubl. data). Estimations are based on the professional 
judgment of current conditions at each affected wetland 
including the difficulty in recovering dead birds (R. Gersib, 
pers. corn.). USFWS (1981) reported that avian cholera is now 
established in the waterfowl and American crow 
brachvrhvnchos) populations which use the Platte River and 
Rainwater Basin. Experience with avian cholera in waterfowl 
elsewhere (Jensen and Williams 1964, Korschgen et al. 1978, Locke 
et al. 1970) indicates that after a pattern of outbreaks has been 
established, the disease can be expected to recur. 

Kauffeld (1987) and others have established the susceptibility of 
sandhil1,cranes to avian cholera. Two instances (1977 and 1981) 
of mortality among sandhill cranes from avian cholera were 
reported from the Platte River by Windingstad (1988); a third 
instance was confirmed during March 1988 (C.A. Faanes, unpubl. 
data). Snyder et al. (1987) reported the first confirmed 
mortality from avian cholera infection among whooping cranes. 
This mortality occurred in the San Luis Valley of Colorado. 
There have been no known instances of mortality among whcoping 
cranes from avian cholera in the Aransas-Wood Buffalo flock. 
The presence of the disease among waLerfowl suggests indicates 

* 

(Corvus 
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that the risk to whooping cranes may increase substantially 
because they use much the same habitat in southcentral Nebraska. 

A single case of avian tuberculosis was diagnosed with the 
isolation of Mycobacterium avium from the liver of a sandhill 
crane found on the Platte River near Overton, Nebraska, in April 
1978 (Windingstad 1988). A secondary pneumonic fungal infection 
by Aspergillus fumigatus was also present in this sandhill crane. 
Avian tuberculosis was diagnosed in one whooping crane in the 
experimental Grays Lake flock ( J . C .  Lewis, pers. corn). There 
have been no known instances of avian tuberculosis in the 
Aransas-Wood Buffalo flock. 

Predators - There are no known instances of whooping crane loss 
to terrestrial predators (USFWS 1986) while on migration. Timber 
wolves (Canis lupus) are known to prey on whooping cranes on the 
breeding grounds in the Canadian Northwest Territories (USFWS 
1986). 

3. Bald Eacr l e  

High water flows, human disturbance, and predation have not been 
reported as a problem for bald eagles in the Platte River system. 
Among these three factors, human disturbance poses the largest 
potential threat to bald eagles. Potential problems include 
private and commercial developments, and activities near winter 
roost sites, gunshot wounds, and contact with overhead wires A 

(either collisions or electrocution). Bald eagles tend to 
concentrate around areas of open water (USFWS 1981). Ice 
formation on the Platte River influences the distribution of 
wintering bald eagles (NGPC, unpubl. data). The presence of ice 
can influence the abundance and distribution of potential prey 
items (USFWS 1981). 

4. Foracre Fish 

' Habitat suitability index curves for forage fish in the Platte 
River show the river's contemporary suitability for sand shiners. 
These curves do not address whether the current conditions in the 
river are optimal for sand shiners, but rather which habitats the 
fish find,md'st suitable today. The curves are useful in 
addressing how habitat suitability in terms of depth, velocity, 
substrate, and cover could change. 

'Potential effects of temperature and water quality on forage fish 
in the Platte River have not been investigated for present 
conditions, past conditions, or potential future conditions. 
Chemicals used by agriculture have increased over time to the 
point that concerns have been raised. about contamination of 
rnunicipal groundwater wells along the Platte River (Snow and 
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Spalding 1987). 
chemicals to Platte River forage fish (or closely related 
species) is available, these data have not been investigated for 
biological significance to the Platte River ecosystem. 

Although information on toxicity of these 

High water temperatures decrease solubility of dissolved oxygen 
and decrease its availability to forage fish. Elevated 
temperatures act directly on the fish, increasing metabolism, 
respiration, and oxygen consumption. There is a maximum 

other effects of increased temperature in the stream. Informa- 
tion on lethal temperatures of Platte River forage fish species 
(Carlander 1969) suggests that several of the species found have 
thermal tolerances less than temperatures measured in the Platte 
River. 

, temperature which a fish species can tolerate, regardless of the 

The phenomena which cause elevated summer temperatures in the 
Platte River are air temperature and solar radiation, and 
probably the stage of the river and cross-sectional profile. 
Certain flows and cross-sectional profiles expose large expanses 
of shallow (3 to 6 cm [1 to 2 inches1 deep) water on flats and 
bars in the river. High ambient air temperatures and high solar 
radiation can heat the water to temperatures fatal to forage 
fish. 
(common carp, golden shiner, emerald shiner, common shiner, 
flathead minnow, white sucker, and channel catfish) and 
acclimated to high water temperatures (25-26'C [77-7g°F] die at 
temperatures less than those measured in the river during some 
summers. Time series analyses of temperatures in the Platte 
River are being conducted (K. Dinan, pers. comm.) but have not 
yet been applied to analyzing effects on forage fish. 

In laboratory studies, species found in the Platte River -. 

h 

4 .  Effects of chanses in Platte River habitat conditions 
on endansered and threatened sDecies. 
influencino sDecies recoverv? 

Endangerment occurs for a variety of reasons. 
the Endangered Species Act (16 USC 1531 et seq.) states that 
determination of whether any species or population is endangered 
or threatened must be based on one or more of the five factors 
listed in that Section. Those factors include: (1) the present 
or threapngd destruction, modification, or curtailment of its 
habitat or range, (2) overutilization for commercial, 
recreational, scientific, or educational purposes, (3) disease or 
predation, ( 4 )  the inadequacy of existing regulatory mechanisms, 
or (5) other nawral or manmade factors affecting its continued 
existence. 

Are the chancres 

Section 4 ( a ) ( 1 )  of 

Some endangered species, such as the desert pupfish (Cyprinodon 
macularius) or the San Bruno elfin butterfly (Callophrys mossii 
bayensis), are largely sedentary. Accordi'ngly, those species can 
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be quickly and adversely affected by minu<e changes in their 
immediate environment. Migratory endangered species, such as 
those occupying the Platte River, may be affected more by the 
cumulative effects of habitat change over their entire range. 
Habitat loss can also be incremental (occurring over time) making 
it difficult to evaluate the effect o.f small quantities of 
habitat loss on the species. 

The bald eagle was listed endangered or threatened over most of 
its range in 1978 (43 Fed. Register: 6 2 3 0 - 6 2 3 3 ) .  A primary cause 
of endangerment was habitat modification and the accumulation of 
pesticides derived from their food items. 
eagles were reduced seriously in many states in the 19th century. 
Land development and increased human activity were considered the 
key factors adversely affecting the suitability of both breeding 
and wintering areas (USFWS 1983). The Great Plains population of 
piping plovers was determined to be threatened in 1986 (50 Fed. 
Register 50726-50734). Reservoirs, river channelization, and 
modification of river flows that eliminated sandbar nesting 
habitat along hundreds of kilometers of the Missouri and Platte 
rivers in the Dakotas, Iowa, and Nebraska, were identified as 
causes f o r  threatened status (USFWS 1984,1988). The interior 
least t e r n  was listed as endangered throughout its range because 
the species' riverine habitats had been and were continuing to be 
modified'through sandbar elimination and vegetation encroachment 
(USFWS 1985). 
response to severely reduced population levels. 
factor contributing to their endangerment was habitat loss  (USFWS A 

1986). 
change or habitat l o s s  at any one location considered the only 
reason for listing. Rather, the cumulative effects of change 
over the species' ranges was identified. 

Populations of bald 

The whooping crane was listed as endangered in 
A n  important 

In none of the instances listed above was environmental 

Recovery plans for the piping plover (USFWS 1988) and interior 
least tern (USFWS, in press) call for increases in breeding 
populations to remove each species from endangereq or threatened 
status. 
resLoration of nesting habitat, improving nesting success where 
nesting still occurs, and protection of nesting habitat to ensure 
that the birds have a safe place to nest. 
Recovery Plan (USFWS 1988) specifically states that one of the 
actions necessary to delist the piping plover in the northern 
Great P1g-h: is to "eliminate current or potential threats to 
breeding habitat." 
essential habitat including the Platte River from Lexington, 
Nebraska, downstream to the confluence with the Missouri River 
mus1 be protected and enhanced to provide for species recovery. 
The Recovery Team described essential habitat to include 
unvegetated riverine sandbars in the Platte River. 

Actions to accomplish that objective will include 

The Piping Plover 

The Recovery Plan also specifies that 
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The Aransas-Wood Buffalo populat ion of whooping cranes  dec l ined  
from a level of 7 0 0  - 1 3 0 0  i n d i v i d u a l s  i n  the  l a t e  1 8 0 0 ' s  (Banks 
1 9 7 8 ,  Al len 1 9 5 2 )  t o  1 6  i n d i v i d u a l s  i n  1 9 4 1  (USFWS 1 9 8 6 ) .  
Hab i t a t  modi f ica t ion  throughout i t s  range was i d e n t i f i e d  as one 
O f  t h e  f a c t o r s  c o n t r i b u t i n g  t o  endangerment of t h e  whooping crane  
(USFWS 1 9 8 6 )  . Conversely, the i d e n t i f i c a t i o n ,  management, and 
enhancement of whooping crane h a b i t a t  along t h e  migra t ion  r o u t e  
was i d e n t i f i e d  a s  one of t h e  f a c t o r s  necessary t o  a f f e c t  species 
recovery (USFWS 1 9 8 6 ) .  

Recognizing t h e  importance of mig ra t iona l  h a b i t a t  t o  s p e c i e s  
recovery,  fou r  migra t ion  s topover  a reas  r e g u l a r l y  used by 
whooping c ranes  were designated a s  c r i t i c a l  h a b i t a t  i n  1978 (43 
Fed. Reg i s t e r :  2 0 9 3 8 - 2 0 9 4 2 ) .  T h e  designated areas inc luded  S a l t  
P l a i n s  NWR, Oklahoma; Cheyenne Bottoms S t a t e  Waterfowl Management 
Area and Q u i v i r a  NWR, Kansas; and the P l a t t e  River between 
Lexington and Denman, Nebraska. I n  making i t s  des igna t ion ,  the 
Department of the I n t e r i o r  s ta ted t h a t  l o s s  of the c r i t i c a l  
hab i t a t  a r e a s  "would apprec iab ly  decrease  the  l i k e l i h o o d  of t he  
s u r v i v a l  and recovery of these c r a n e s . "  

Bald eag le  r o o s t  h a b i t a t  on and ad jacen t  t o  the  P l a t t e  R i v e r  has 
been enhanced i n  many a r e a s  by the  establ ishment  of wooded 
vege ta t ion .  The ope ra t ion  of e l e c t r i c  power gene ra t ing  p l a n t s  
provides  ice-free foraging  h a b i t a t  i n  downstream a r e a s  ad jacen t  
to t he  power p l a n t s .  Although l o c a l i z e d ,  h a b i t a t  changes on the 
P l a t t e  River are c o n t r i b u t i n g  incrementa l ly  t o  recovery of t h e  
ba ld  eag le .  

The d i scuss ion  above suggests  t h a t  h a b i t a t  changes which have 
occurred on the P l a t t e  River have n o t  s i n g u l a r l y  caused the least  
t e r n ,  p ip ing  p lover  o r  whooping crane  t o  become t h r e a t e n e d  o r  
endangered. - Changes on t h e  P l a t t e  River may have i n c r e a s e d  the 
a v a i l a b i l i t y  of w in te r  h a b i t a t  f o r  ba ld  eagles. P l a t t e  River 
h a b i t a t  a l t e r a t i o n s  have been an increment of t h e  changes t h a t  
have occurred through t h e  ranges of those  species.. U l t i m a t e l y  
t hose  changes may in f luence  species recovery.  T h e  chapters t h a t  
fol low d e s c r i b e  t h e  h a b i t a t  needs of endangered and t h r e a t e n e d  
species occupying P l a t t e  River h a b i t a t s ,  and l a y  o u t  sugges ted  
s t r a t e g i e s  f o r  managing those h a b i t a t s  t o  enhance species 
recovery.  

* 
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CHAPTER 3 

HABITAT USE BY ENDANGERED AND THREATENED 
SPECIES ON THE PLATTE RIVER 

The discussion in this section provides the reader with an 
introduction to the habitats used by whooping cranes, least 
terns, piping plovers and bald eagles while those species are on 
the Platte River. 
the habitats contribute to satisfying the life requisites of the 
species. A discussion of forage fish habitat is presented to 
differentiate warm season and cold season requirements. 

Also provided is a brief description of how 

1. WHOOPING CRANE 

A .  Roostinq 

Whooping crane biologists generally agree that whooping cranes 
select roost sites based on the security offered by the site(s) 
which is demonstrated by the following characteristics from Shenk 
and Armbruster (1986) and USFWS (1987b) : - 

(1) Unobstructed channel width (Table 11) : whooping cranes 
select roost sites free of visual obstructions or with 
an unobstructed view, presumably to allow them to see 
approaching terrestrial predators. 

The availability of water is an inherent requirement of 
whooping crane behavior (USFWS 1 9 8 7 a )  . 

(3) Depth of water: Whooping cranes generally roost in 
water less than 18 inches deep. Deeper,water was 
present adjacent to the roost sites measured in the 
Platte River. 
water surrounding riverine roost sites forms a 
deterrent to terrestrial predators. 

A 

(2) Presence of water: Whooping cranes roost in water. 

Biologists have hypothesized that deep 

(4) Water Width: In addition to simply being present and 
:--Kaving adequate depths, the expanse of water 

surrounding the roost site must be sufficiently wide to 
provide a sense of isolation and security. 

Shallow portions of river channels are used for roosting by 
whooping cranes when the species is on the Platte River (USFWS 
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Table 11. Unobstructed channel widths (vi'sible distance along a 
line perpendicular to the channel) reported at 41 whooping crane 
riverine roost sites, ranked from largest to smallest for 
sightings on the Platte River system and for sightings on other 
rivers. 

Unobstructed channel width (ft) 

Rank Platte River System Other Great Plains Rivers 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
14 
1 5  
1 6  
17 
1 8  
19 
20 
21 
22 
23 
24 
25 

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

9 8 6  
. 9 7 5  

8 8 1  
-. 8 5 6  

850  
8 3 1  
827  
7 5 5  
699 
6 9 6  
600  
5 7 0  
5 5 2  
507  
4 9 5  
475  
373  
1 7 2  

2050 
1837 
1640  
1575  
1 4 7 6  
1 2 7 6  
1247  
1 2 3 0  
1230  
1 2 0 1  
1 0 5 0  

899 
810 
600 
512  
489 
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1981). Several characteristics common to whooping crane roost 
sims were described by Johnson and Temple (1980) including: 

(1) Wide channels: 

(2) Unvegetated;. 

(3) Fine substrate, usually sand; 

(4) A n  unobstructed horizontal visibility from riverbank to 
riverbank of at least 1500 feet upstream and downstream 
(or to a bend in the river) at all sites: 

(5) Open visibility overhead, absence of tall trees, tall 
and dense shrubs, or high banks near the roost; 

(6) Shallow water except in the main channel (all sites 
evaluated were less than 12 inches deep); 

(7) Slow flow, about 1-4 miles per hour, although water in 
the main channel may be flowing faster; 

(8) Proximity to a suitable foraging site (usually within 1 
.._. -. mile) ; 

(9) The presence of unvegetated sandbars with very low 
elevation above water and near the middle of the river; ' *  
and 

(10) A distance of at least 0.25 miles from roads, houses, 
and railroad tracks. 

Measurements were made describing the streambed at 19 known 
whooping crane roost sites on the Platte River during 1983-1988 
(Lingle et al. 1984, 1986; J. Ziewitz, pers. corn,). A transect 
from permanent vegetation on one side of the channel to the other 
side,of cne channel through the roost site quantified the 
followinq characteristics: 

(1) Unobstructed channel width of 172 to 1365 feet; 

(2),+W:ter filled channel widths of 172 to 1207 feet; 

(3) The percentage of the unobstructed width that was 
water-filled ranged from 59 to 100 percent (X=93.3%) ; 

(4) Depths in these channels ranged from sandbars up to 1 
foot above the water, to channels that were 3.5 feet 
deep. 
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Non-riverine roost sites are also occupied by whooping cranes 
throughout the migration corridor (Howe 1987). Although the use 
of such sites has not been observed within 3.5 miles of the 
Platte River, characteristics of some non-riverine sites are 
described by Ward and Anderson (1987) and Shenk and Armbruster 
(1986). Characteristics common to non-riverine roost sites 
described by Ward and Anderson (1987) include: 

(1) Mean unobstructed visibility of 330 to 3300 feet; 

(2) Distance to nearest active road ranged from 2000 to 
9000 feet; 

(3) Distance to occupied home sites ranged from 820 to 9000 
feet; 

(4) Bottom substrate was mud; 

(5) The wetlands were classified as either lacustrine or 
palustrine. 

B. Forasinq 
- 

Some whooping cranes in the Aransas-Wood Buffalo flock occupy the 
Platte River during spring and fall migrations (Tables 3 & 4). 
Whooping cranes feed in a variety of habitats in the Platte River 
valley including cropland, wet meadows, palustrine wetlands, and * 
native grassland (USFWS 1981, Lingle et al. in press; NGPC, 
unpubl. data. In the spring, wetlands along the Platte River and 
elsewhere along the migration route provide whooping cranes the 
opporcunity to obtain food items that are essential for survival 
and successful reproduction (USFWS 1987a). Foraging sites 
generally are associated with sites near nocturnal roosts (USFWS 
19872). Whooping cranes use both plant and animal foods during 
their migrations. Known animal foods include insects (Swenk 
1933, Allen 1952), f i s h  (Allen 1952, Lahrman 1976), amphibians 
(frogs and salamanders), crayfish, earthworms and snakes (USFWS 
19872). Known plant items consumed include corn, wheat, sedges, 
and grasses (Allen 1952). 

The foragiqg ecology of whooping cranes on migration is not well 
known. fr reliable and abundant invertebrate food source provided 
by wet meadows is an important aspect of the spring migration 
ecology of whooping cranes (USFWS 1987a). Because snow and ice 
are still present at the time of arrival on the breeding grounds, 
many foods are not readily available which requires the birds t o  
rely on stored energy and nutrients to survive until the 
emergence of resident food items (USFWS 1987a). It is not known 
whether nutrients acquired during migration are essential for 
successful reproduction, or if the essential nutrients are 
obtained on the wintering grounds. 



37 

2 .  I N T E R I O R  LEAST TERN 

A .  Nest inq 

I n t e r i o r  l e a s t  t e r n s  n e s t  on sandy s u b s t r a t e s  on r i v e r i n e  
sandbars  o r  on ad jacen t  s andp i t  a r eas  (NGPC 1 9 8 2 - 1 9 8 8 ) .  On t h e  
P l a t t e  River ,  r i v e r i n e  n e s t i n g  l e a s t  t e r n s  u s u a l l y  n e s t  on 
sandbars surrounded by water  (Faanes 1 9 8 3 ,  NGPC 1 9 8 2 - 1 9 8 8 ) .  
Occupied sandbars a r e  sparsely vegeta ted  o r  unvegetated,  usua l ly  
i s o l a t e d  by w a t e r ,  acd made up of dry ,  sandy o r  grave l  s u b s t r a t e .  
These cond i t ions  provide  w i d e  h o r i z o n t a l  v i s i b i l i t y ,  p ro t ec t ion  
from t e r r e s t r i a l  p r e d a t o r s ,  and i s o l a t i o n  from human dis turbance.  
Data c o l l e c t e d  on t h e  P l a t t e  River i n  1987-88 suggest  t h a t  l e a s t  
t e r n s  s e l e c t  n e s t  s i t e s  t h a t  a r e  a t  the h ighes t  po in t  on the  
sandbars .  Least t e r n s  n e s t i n g  on sandp i t s  occupy s i t e s  possessing 
s imilar  c h a r a c t e r i s t i c s  except  f o r  the l ack  of i s o l a t i o n  provided 
by water  and t h e  i s o l a t i o n  from human d is turbance  and t e r r e s t r i a l  
p r e d a t o r s .  

P h y s i c a l  c h a r a c t e r i s t i c s  common t o  some leas t  t e r n  n e s t  s i tes  on 
r i v e r i n e  sandbars i n  t h e  P l a t t e  River v a l l e y  i n  1 9 7 9  a r e  
d isp layed  i n  Table 1 2 .  

The n a t u r a l  c y c l e  of s p r i n g  and e a r l y  summer peak flows 
c o n t r i b u t e  t o  provide adequate  physical and b i o l o g i c a l  f e a t u r e s  
inc lud ing  s e d i m e n t  d e p o s i t i o n  and some v e g e t a t i o n  removal t h a t  
support  n e s t i n g  l e a s t  t e r n s .  
subsequent s e l e c t i o n  o r  n e s t  placement on the  sandbars.  Faanes 
( 1 9 8 3 )  observed n e s t i n g  areas i n  the B i g  Bend of t h e  P l a t t e  River 
were inundated on 2 1  June 1 9 7 9  when flows rose  from 1 , 8 1 0  c f s  on 
20 June t o  3 , 0 0 0  c f s  on 2 1  June. Flows were less than 1 , 0 0 0  c f s  
during n e s t  i n i t i a t i o n .  Nest ing w a s  i n i t i a t e d  on a sandbar near  
Alda, Nebraska, du r ing  1 0  - 1 2  J u l y  1 9 8 4  (L ing le ,  unpubl. d a t a ) .  
U . S .  Geological  Survey d a t a  i n d i c a t e  t h a t  p rev ious ly  high flows 
decreased from 8 , 0 0 0  c f s  j u s t  p r i o r  t o  t h i s  pe r iod ,  and ranged 
from 3 ,  5 0 0  c f s  on 1 0  J u l y  t o  2 , 3 7 0  c f s  on 1 2  J u l y  (USFWS 1 9 8 7 a ) .  

Flows may a l s o  in f luence  t h e  1 

B .  Foras inq  

Nesting l e a s t  t e r n s  t y p i c a l l y  forage  i n  areas less than 1 m i l e  
from t h e  n e s t  s i t e s  (Faanes 1 9 8 3 ) .  Least  t e r n s  forage almost 
exclusive1y”’on s m a l l  f i shes  captured  near  the  su r face  (USFWS, 
unpubl. d a t a ) .  A c r i t i c a l  c r i t e r i o n  i s  the  need f o r  an adequate 
abundance of smal l  f ishes which provide the  only  food source f o r  
t h i s  spec ie s  i n  t h e  P l a t t e  River v a l l e y  (USFWS 1987a) .  Water 
condi t ions  must be adequate t o  meet t h e  water  q u a l i t y ,  depth,  
temperature ,  and v e l o c i t y  requirements of such spec ies  a s  sand 
sh ine r  and P l a i n s  k i l l i f i s h  (USFWS 1 9 8 7 a ) .  NGPC ( 1 9 8 5 )  l i s t e d  
1 3  f i s h  spec ie s  and t h e i r  r e l a t i v e  abundances near  a l e a s t  t e r n  
n e s t  colony on t h e  P l a t t e  River near  Overton, Nebraska (Table 
1 3 ) .  
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Table 12. Mean values for physical characteristics of sandbars 
used for nesting by least terns and piping plovers and some nest 
characteristics. Data from Faanes (1983). 

Characteristic Least Tern Piping Plover 

SANDBAR 

Distance to nearest bank (m) 

Sandbar length (m) 

Width at nest (m) 

% wooded vegetation 

% herbaceous vegetation 

% bare ground 

104 

259 

59 

9.6 

18.4 

72.0 

162 

286 

55 

7.3 

18.1 

74.6 
--. .... 

NEST 

Height above river stage (cm) 33.0 19.6 

Depth to moisture (cm) 2.6 1.0 

Distance to nearest channel (m) 18.9 16.4 

Depth of nearest river channel (cm) 30.8 26.0 

Width of nearest river channel (m) 19.5 14.1 
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Table 13. Species composition and relative abundance of fish 
species sampled at 23 least tern foraging sites near 
the Jeffrey Island colony on the Platte River in 1985. 
Data from NGPC (1985). 

# Sampled % Total Species 

Sand shiner 634 5 0 . 5  
Red shiner 247 19.7 

Bigmouth shiner 

White sucker 

178 

72 

14.2 

5.7 

Quillback carpsucker 64 5.1 

Plains killifish" 29 2.3 
-- 

-.. Fathead minnow 

Creek chub 

Gizzard shad 

Plains minnow 

Common stoneroller 

Bigmouth buffalo 

River shiner 

17 

4 

4 

2 

2 

2 

1 

1.4 

0 . 3  

0.3 

0.2 

0.2 

0.2 

< 0.1 

* 100 Fundulus .r sp. collected were not included in the total 



3 .  PIPING PLOVER 

A .  Nestinq 

Habitats occupied by piping plovers during the nesting season are 
ecologically and physically similar to those of the interior 
least tern (Table 12) (Faanes 1 9 8 3 ,  Currier et al. 1 9 8 5 ,  USFWS 
1 9 8 7 a ) .  The data suggest that piping plovers are more tolerant 
of vegetation in the nesting area than are interior least terns 
(Faanes 1 9 8 3 ) .  

B. Foraainq 

The principal difference in foraging strategies between least 
terns and piping plovers is that the plover eats invertebrates 
almost exclusively; the least tern primarily eats fish. Most 
observations of foraging among piping plovers suggest that the 
bird secures its prey primarily by picking and gleaning on sandy 
substrates from the wet zones up to dry sand. Following review 
of the available data, the Biology Workgroup assumed that 
suitable riverine nesting habitat for piping plovers would also 
provide suitable riverine foraging habitat. Although piping 
plovers forage at sandpit nesting areas, Lingle (unpubl. data) 
has observed piping plovers move from sandpits to riverine 
habitats to forage. 

--. 

4 .  BALD EAGLE 

A. Roostinq 

Wintering bald eagles often congregate at communal roost sites, 
in some cases traveling 20 km or more from feeding areas to a 
roost site (Fisher et al. 1 9 8 1 ) .  The same roosts are typically 
used every year and are usually located in areas protected from 
wind, harsh weather, and human disturbance (Steenhof 1 9 7 8 ,  Fisher 
et al. 1 9 8 1 ) .  The use of large, live trees in sheltered areas 
provides a more favorable thermal environment and helps to 
minimize the energy stress encountered by wintering birds (USFWS 
1 9 8 7 a ) .  Communal roosting may help to facilitate food-finding 
and pair-bonding (Steenhof 1 9 7 8 ) .  The proximity of adequate 
night roosts to the other habitats required by wintering bald 
eagles such as hunting perches and feeding sites is important 
(USFWS 1 9 j 3 7 n ) .  In some locations the absence .of a suitable 
night roost may limit the use of otherwise suitable habitat 
(USFWS 1987a). Freedom from human disturbance is also important 
in communal roost site selection (Fisher et al. 1 9 8 1 ) .  Continued 
human disturbance at a nocturnal roost may cause bald eagles to 
abandon an area (Hansen et al. 1 9 8 1 ,  Keister 1981). 
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P r i m a r y  h a b i t a t  of the  b a l d  eagle along t h e  P l a t t e  River i s  
r i p a r i a n  woodland. Nearly 62% of t h e  bald eag le s  sighted i n  the 
w i n t e r s  of 1 9 7 8 - 7 9 ,  and 1979-80 were recocded i n  r i p a r i a n  
woodlands (Curr ie r  e t  al. 1985, USFWS 1 9 8 1 ) .  S h e l t e r b e l t s  and 
woodlots away f rom the  r i v e r  w e r e  t h e  next  most important  hab i t a t  
component (Table 14) (USFWS 1 9 8 1 ) .  N o  d a t a  w e r e  c o l l e c t e d  on 
ba ld  e a g l e  use of adjacent  r e s e r v o i r s  dur ing  1978-80 (USFWS 
1 9 8 1 ) .  Habi ta t  changes i n  the P l a t t e  River v a l l e y  have enhanced 
some a s p e c t s  of winter h a b i t a t  f o r  ba ld  e a g l e s .  The growth of 
t r e e s  i n  t h e  f loodplain has b e n e f i t t e d  b a l d  eagles by provid ing  
r o o s t  s i t e s  and perches.  

B.  Foracrinq 

During t h e i r  3-4 month s t a y  i n  the  P l a t t e  River v a l l e y ,  bald 
e a g l e s  forage on a v a r i e t y  of rough f i s h  and waterfowl (Lingle  
and Krapu 1986) .  Analysis of  2 , 8 5 8  eges ted  pe l le t s  i n d i c a t e d  the 
fol lowing composition of major prey i t e m s :  mallard - 3 7 % ,  e a s t e r n  
c o t t o n t a i l  - 9 % )  Canada goose - 8%,  ca rp  - 5%, and meadow v o l e  - 
3% (L ing le  and Krapu 1986) .  F i s h  a r e  a more important  component 
of bald eag le  d i e t s  than  t h e  p e l l e t  a n a l y s i s  i n d i c a t e s .  Fewer 
f i s h  remains a re  present  i n  eag le  pel le ts  because f i s h  are more 
e a s i l y  d iges t ed  than a r e  b i r d s  o r  m a m m a l s  (Lingle  and Krapu 
1 9 8 6 ) .  Through f i e l d  observa t ions  on t h e  P l a t t e  River ,  L ing le  
and Krapu ( 1 9 8 6 )  found t h a t  b a l d  eag le s  preferred f i s h  above 
o t h e r  foods ,  b u t  t h e i r  a v a i l a b i l i t y  dec l ined  as ice-cover  
i n c r e a s e d .  Reservoir o p e r a t i o n  has provided a d d i t i o n a l  open 
water a r e a s  used a s  forag ing  h a b i t a t  by bald e a g l e s .  When f i sh-"  
a r e  n o t  a v a i l a b l e ,  bald e a g l e s  forage on b i r d s ,  s m a l l  m a m m a l s  and 
c a r r i o n  (Steenhof 1 9 7 8 ,  Fisher e t  a l .  1 9 8 1 ) .  * 

5 .  FORAGE FISH 

I n  g e n e r a l  terms, sand s h i n e r s  occupy r e l a t i v e l y  shal low water 
w i t h  low v e l o c i t i e s .  S u b s t r a t e  c h a r a c t e r i s t i c s  occupied by sand 
s h i n e r s  include s i l t y  sand and sand-sized p a r t i c l e s  which are 
important  f o r  spawning and egg incuba t ion .  S u b s t r a t e  s i z e  and 
cover c h a r a c t e r i s t i c s  of sand s h i n e r  habi ta t  a r e  Qnportant dur ing  
the  v a r i o u s  l i f e  s t ages .  A summary of h a b i t a t  c h a r a c t e r i s t i c s  by 
l i f e  s t a g e  and season i s  shown i n  Table  1 5 .  
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Table 1 4 .  
i n  the  P l a t t e  and North P l a t t e  River va l l eys ,  
Nebraska. Data from USFWS ( 1 9 8 1 ) .  

Habitat  use by bald eagles dur& the  1978-80 winters  

H a b i t a t  type 
No. of birds  

observed % Tota l  

Riparian woodland 

Shelterbelt /woodlot 

T i l l e d  f i e l d  

Grazed pasture 

Mowed f i e l d  

I r r i g a t i o n  canal  

Ungrazed pasture  

-. Other 

838 

2 0 1  

1 5 4  

38 

3.7 

35 

2 0  

30  

6 1 . 9  

1 4 . 8  

1 1 . 4  

2 . 8  

2 . 7  

2 . 6  

1 . 5  

2 . 2  _ _  

Total 1 , 3 5 3  100.0 * 
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Table 15. Most su i t ab le  values of h a b i t a t  var iab les  f o r  sand sh iners  i n  
the P l a t t e  River. 

LIFE STAGE/SEASON DEPTH 
cm 

VELOCITY 
cm/sec 

SUBSTRATE COVER 

Spawning & egg incubation 6 . 1 - 3 0 . 5  9.1-30.5 Sandy gravel  

Juveni les  Summer < 1 0  1 0  S i l t  Instrean 

A d u l t  Sp r ing  . < 2 0  1 0  S i l t  In  o r  OL 

Adul t  Summer 20 20-30  Gravel Instrean 

A d u l t  F a l l .  20 20  Gravel Instrean 

A d u l t  Winter 3- I 0 



CHAPTER 4 
.. 

MODELING ENDANGERED AND THRFATENED SPECIES HABITAT NEEDS 

1. Whv Model? 

A .  Describe the usefulness of.amlvincr models to 
habitat manacrement . 

Wildlife management decisions aim at two kinds of broad goals: 
(1) to maintain biotic diversity, or (2) to produce specific 
resources for people to use and enjoy, or both (Salwasser 1986). 
An important assumption implied when modeling relationships 
between wildlife and habitat is that some aspect of populations 
can be predicted from some aspect of habitat (Salwasser 1986). 
To that end, wildlife managers and land use planners regularly 
employ species and habitat models to help guide future management 
decisions. The Biology Workgroup used models to depict 
incremental changes in habitat based on incremental changes in 
flow and other parameters, and for development of management 
alternatives. 

Models are simplifications of the systems they depict 
(Schamberger and O'Neil 1986). The essence of these concepts can 
be applied in a model to produc'e some result, or to simulate a 
desired response. Still, models that appear to be "good models" 
can provide less than realistic predictions (Rotenberry 1986). * 
In essence, then, mathematical models applied to real-world 
situations can be used only as a tool to guide management 
decisions having future effects on an ecosystem. In contrast, 
models cannot be used to tell a manager what the future will look 
like. 

B. Describe the need to have accurate models of 
sDecies needs to affect successful manaqement. 

Models may lose resolution in attaining simplicity (Schamberger 
and O'Neil 1986). Models require numerous assumptions, although 
they tan never completely mimic the real world (Maynard-Smith 
1974, Hall and Day 1977). Because of the assumptions inherent in 
development of species/habitat models, the data used in their 
development-must be both accurate and directly applicable to the 
geographi? location being modeled. 

For instance, Faanes and Howard (1987) developed a model to 
describe habitat suitability among black-shouldered kites (Elanus 
caeruleus) in south Texas. Because of the paucity of data on the 
species in the geographic area of concern, the authors were 
forced to use the limited data and literature available to them. 
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Ul t imate ly ,  t h e  model of black-shouldered k i t e s  i n  south  Texas 
was based on information p r imar i ly  from nor thern  C a l i f o r n i a  
(extreme nor thern  l i m i t  of the  s p e c i e s  range; AOU 1 9 8 3 )  and from 

E l  Salvador i n  Central  America. Although t h e  model con ta ins  many . 
b i o l o g i c a l l y  v a l i d  assumptions about t h e  k i t e  i n  sou th  Texas, i t s  
accuracy would have been improved cons iderably  had geographica l ly  
s p e c i f i c  information been a v a i l a b l e  and included i n  the  south 
Texas model. 

The same concept i s  app l i cab le  t o  management of endangered 
spec ie s  using t h e  P l a t t e  R i v e r  ecosystem i n  Nebraska. 
t h e  whooping c rane ,  f o r  example, occupies p a l u s t r i n e  wetlands f o r  
noc turna l  roos t ing  h a b i t a t  over much of i t s  2 4 0 0  mile-long 
migra t ion  c o r r i d o r  (Howe 1987), when occupying the  P l a t t e  River ,  
whooping cranes use r i v e r i n e  hab i t a t s .  
c h a r a c t e r i s t i c s  i n  r i v e r i n e  systems on the  Great P l a i n s  i n  
g e n e r a l ,  and i n  the  P l a t t e  River s p e c i f i c a l l y ,  g rea t ly  i n c r e a s e s  
t h e  accuracy of t he  model. The Biology Workgroup's P l a t t e  
River -spec i f ic  model provides  a f i r m  t h e o r e t i c a l  base f o r  making 
management dec i s ions .  

Although 

Data on h a b i t a t  

I n  t h e  development of i t s  h a b i t a t  models, t h e  Biology Workgroup 
had t o  make assumptions t o  apply the d a t a .  T h e  g e n e r a l  
assumptions used i n  t h e  spec ie s  models were: (1) t h e  f u t u r e  
condi t ions  t o  be modeled w e r e  a v a i l a b l e  a t  t h e  t i m e  use d a t a  were 
c o l l e c t e d ,  ( 2 )  i n  some of the model e f f o r t s ,  observed h a b i t a t  use 
r e f l e c t e d  t h e  needs of t h e  species, ( 3 )  c u r r e n t  hab i t a t  
condi t ions  on t h e  P l a t t e  River inc luded  optimum c o n d i t i o n s ,  ( 4 )  
t h e  h a b i t a t  v a r i a b l e s  incorpora ted  i n  t h e  model w e r e  independent ,  
and ( 5 )  t h a t  a l l  h a b i t a t  f a c t o r s  are of equal  ' v a l u e . .  

2 .  Describe and e v a l u a t e  prev ious  modelins e f f o r t s  f o r  
endansered and th rea t ened  species on the P la t te  R i v e r .  

Models a v a i l a b l e  when the  Biology Workgroup w a s  formed were 
g e n e r a l l y  inadequate t o  d e s c r i b e  h a b i t a t s  occupied by endangered 
and threa tened  spec ies  on t h e  P l a t t e  River .  The p r i n c i p a l  
inadequacy of each model examined w a s  t h e  l a c k  of s p e c i f i c i t y  i n  
addressing h a b i t a t  needs r e l a t e d  t o  endangered species i n  
a l l u v i a l  systems. For i n s t a n c e ,  the only l e a s t  t e r n  model 
a v a i l a b l e  (Carreker 1985)  w a s  developed f o r  a p p l i c a t i o n  
throughout t h e  North American breeding  range of the s p e c i e s ,  
inc luding  aJ1 t h r e e  subspecies  (two of which are c o a s t a l ) .  
Because D€ t h e  broad a p p l i c a b i l i t y  of t h e  Carreker model, h a b i t a t  
needs app l i cab le  t o  t h e  P l a t t e  River system were n e c e s s a r i l y  
given only rudimentary coverage i n  t h a t  model. A t  t h e  same t ime,  
no models ex i s t ed -  f o r  t he  p ip ing  p love r  anywhere i n  i t s  North 
American breeding range. 

Among t h e  h a b i t a t  models examined du r ing  t h e  review process  f o r  
a p p l i c a b i l i t y  t o  whooping crane  h a b i t a t  p rocess  w a s  a d r a f t  
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s a n d h i l l  crane h a b i t a t  s u i t a b i l i t y  model (Armbruster and Farmer 
1 9 8 1 )  designed t o  eva lua te  the  composition, d i s t r i b u t i o n ,  and 
s p a t i a l  r e l a t i o n  of  cover types,  d i s tu rbasce  f a c t o r s ,  and 
poLent ia l  r o o s t i n g  a r e a s  i n  the  c e n t r a l  P l a t t e  River a rea  
occupied by sandhill-  c r anes .  A s imula t ion  model developed by the  
Bureau (Latka and Yahnke 1 9 8 6 )  was designed t o  p r e d i c t  t h e  
d i s t r i b u t i o n  of r o o s t i n g  s a n d h i l l  c ranes  i n  t h e  channels of the 
P l a t t e  River based on mic rohab i t a t  f e a t u r e s  of flow given c e r t a i n  
macrohabitat  c o n s t r a i n t s .  C u r r i e r  and E i s e l  ( 1 9 8 4 )  eva lua ted  the  
impact of flow l e v e l  on s a n d h i l l  c rane  and whooping crane 
roos t ing  h a b i t a t .  C u r r i e r  and E i s e l ’ s  model evaluated r o o s t i n g  
h a b i t a t  s u i t a b i l i t y  based on wet ted w i d t h  c r i t e r i a  and w a s  
developed through a n a l y s i s  of a e r i a l  photographs taken a t  
d i f f e r e n t  f lows.  C u r r i e r  e t  a l .  ( 1 9 8 5 )  used a Geographic 
Information Sys tem ( G I S )  t o  determine t h e  a v a i l a b i l i t y  of optimum 
whooping crane  r o o s t  s i t e s  i n  the  B i g  Bend of the  P l a t t e  River .  
The G I S  model does no t  have a flow component. 

A problem common t o  most modeling e f f o r t s ,  and e s p e c i a l l y  those  
involving endangered species, i s  the pauc i ty  of d a t a  beyond the  
m i n i m u m  needed t o  generate d a t a  p o i n t s .  Most of the models 
examined a t  t h e  beginning of t h e  Biology Workgroup’s review 
process were not  used because they e i t h e r  d i d  no t  apply t o  the 
P l a t t e  River ,  o r  t o  the  endangered s p e c i e s  involved,  o r  the 
models d i d  n o t  eva lua te  h a b i t a t  vs. flow r e l a t i o n s h i p s .  The 
Hcbi ta t  S u i t a b i l i t y  Index ( H S I )  modeling approach designed by t h e  
F i s h  and Wi ld l i f e  Se rv ice  enab le s  t h e  development of s u i t a b i l i t y  
curves f o r  va r ious  h a b i t a t  parameters which eva lua te  a p a r t i c u l a r  
h a b i t a t  component on a s c a l e  of 0 . 0  t o  1.0. The h a b i t a t  models 
examined i n i t i a l l y  by the  Workgroup d i d  not  provide a means f o r  * 
ass igning  a numerical  va lue  t o  a h a b i t a t  c h a r a c t e r ,  o r  a 
mechanism f o r  t y i n g  toge the r  most aspects of the h a b i t a t  
cha rac t e r s  po r t r ayed .  

. _  

A summary.analysis of t h e  e a r l i e r  a v a i l a b l e  models led  the  
Biology Workgroup t o  conclude t h a t  more app l i cab le  models should 
be developed t o  address  the h a b i t a t  and management needs of 
endangered spec ie s  occupying P l a t t e  River h a b i t a t s .  S ta te -of -  
t he -a r t  technology under development by t h e  Nat ional  Ecology 
Research Center i n  For t  C o l l i n s ,  Colorado, presented  t h e  
Doss ib i l i t y  of a s s e s s i n g  incrementa l  changes i n  q u a n t i t y  and 
q u a l i t y  of t h e  ins t ream h a b i t a t  a t  incrementa l  flows ( Ins t ream 
Flow Incremental  Methodology). F i e ld  d a t a  c o l l e c t e d  by t h e  
Bureau and o t h e r s  enabled t h e  a p p l i c a t i o n  of the Instream F l o w  
1ncremental”Methodology. T h e  Biology Workgroup recommended tha t  
models be developed t h a t  would address hab i t a t  needs of each of 
the endangered s p e c i e s  occupying the  P l a t t e  River. The models 
would be s p e c i f i c - t o  c e r t a i n  reaches  of t h e  r iver  and would 
quant i fy  habiLat v s .  flow r e l a t i o n s h i p s  f o r  each spec ie s  a t  t h e  
time of t he  year  when t h e  species was p r e s e n t  on the  P l a t t e  
River.  
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3. Area to be modeled bv the Platte River Manasement Joint 
S tudv . 

The area considered in this rep0r.t for modeling habitats and 
developing a habitat management plan is from about Lexington, 
Nebraska, downstream to near Chapman, Nebraska. 

Although specifically applicable to the Big Bend reach of the 
Platte River, the existing models could be adapted to most other 
reaches of the Platte River system in Nebraska. This is 
especially important if a holistic management plan for endangered 
species models on the entire Platte River system is needed. The 
area of applicability is consistent with the hydrologic models 
being developed by the Hydrology Workgroup (D. Woodward, pers. 
corn.). 

4. The Platte River Manasement Joint Studv effort to 
develoD models amlicable to the habitat needs of 
endansered and threatened species. 

Five workshops were organized by the Grand Island Field Office of 
the U.S. Fish and Wildlife Service and were held in Grand Island, 
Nebraska, in 1986 to develop habitat models for endangered 
species and forage fishes. 

--_ 
A .  Whoopincr Crane 

The first whooping crane workshop was held 19 - 21 May 1986 and 
involved 21 individuals and species authorities representing 
Federal, State, and private conservation organizations and 
agencies, and water development interests. A report titled, 
"Whooping crane habitat criteria 'for the Big Bend area of the 
Platte River" (Shenk and Armbruster 1986) , was produced after 
workshop completion which contained habitat suitability curves. 
The report contained a list of participants at the workshop. 

An additional workshop, involving 14 individuals and species 
authorities representing Federal, State, and private conservation 
organizations and agencies, was held in November 1986 to further 
refine the suitability curves. The product of this effort was a 
report titled "Whooping crane roosting habitat criteria for the 
Platte and North Platte Rivers in Nebraska" (USFWS 198733). These 
criteria weze further refined by the Biology Workgroup and 
species a6thorities in 1988. 
three aspects of whooping crane biology that are assumed to best 
describe roosting habitat occupied by the birds in the Platte 
River system. 

The resulting model was based on 
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B. Least Tern and Pipinq  Plover  

The l e a s t  t e r n  and p ip ing  p love r  workshop was held 2 1  - 23 May 
1 9 8 6 ,  and involved  1 6  i n d i v i d u a l s  and spec ies  a u t h o r i t i e s  
r ep resen t ing  Federal, S t a t e ,  and p r i v a t e  conservat ion 
o rgan iza t ions ,  a s  we l l  as water  development i n t e r e s t s .  A r epor t  
conta in ing  d r a f t  h a b i t a t  s u i t a b i l i t y  curves  t i t l e d  " A  review of 
h a b i t a t  c r i t e r i a  f o r  l ea s t  t e r n s  and p ip ing  plovers  us ing  the 
P l a t t e  River" was produced a f t e r  workshop completion (Armbruster 
1 9 8 6 ) .  

An  a d d i t i o n a l  workshop, i nvo lv ing  1 0  i nd iv idua l s  and spec ie s  
a u t h o r i t i e s  r e p r e s e n t i n g  F e d e r a l ,  S ta te ,  and p r i v a t e  conservat ion 
organiza t ions  and agencies ,  was held i n  November 1986 d i r e c t e d  a t  
refinement of t h e  h a b i t a t  s u i t a b i l i t y  c r i t e r i a  d r a f t e d  f o r  l e a s t  
t e r n  and p i p i n g  p love r  h a b i t a t  i n  May 1 9 8 6 .  The r e p o r t  from the  
November e f f o r t  t i t l e d ,  I n t e r i o r  l e a s t  t e r n  and p ip ing  plover  
r i v e r i n e  n e s t i n g  h a b i t a t  c r i t e r i a  f o r  t h e  P l a t t e  River i n  
Nebraska" (USFWS 1987c) w a s  prepared i n  February 1 9 8 7 .  

These c r i t e r i a  w e r e  f u r t h e r  r e f i n e d  by the Biology Workgroup and 
spec ies  a u t h o r i t i e s  i n  1 9 8 9 ;  T h e  r e s u l t i n g  model i s  based on 
aspec ts  of l ea s t  t e r n  and p i p i n g  p love r  biology t h a t  a r e  assumed 
t o  b e s t  d e s c r i b e  n e s t i n g  h a b i t a t  occupied by t h e  b i rds  i n  t h e  
P l a t t e  River system. 

C. Forase Fishes 

A workshop t o  develop s u i t a b i l i t y  curves  f o r  forage f ishes  
consumed by l e a s t  t e r n s  and bald e a g l e s  i n  t h e  P l a t t e  R i v e r  
system was h e l d  i n  J u l y  1 9 8 6 .  The workshop was a t tended  by 2 1  
i nd iv idua l s  and s p e c i e s  a u t h o r i t i e s  r ep resen t ing  Federa l ,  S t a t e ,  
and p r i v a t e  conservat4on o r g a n i z a t i o n s ,  and water development 
i n t e r e s t s .  A report  t i t l e d  " H a b i t a t  s u i t a b i l i t y  index curves f o r  
channel c a t f i s h ,  common c a r p ,  sand s h i n e r ,  p l a i n s  k i l l i f i s h ,  and 
f l a thead  chub" w a s  developed by consensus d i scuss ion  f o r  use i n  
t h e  Instream Flow Incremental  Methodology on the  c e n t r a l  P l a t t e  
River (Fannin and Nelson 1 9 8 6 ) .  

Two a d d i t i o n a l  meetings ( 5  A p r i l  and 1 3  J u l y  1 9 8 8 )  were he ld  w i t h  
spec ies  a u t h o r i t i e s  and members of t h e  Biology Workgroup. The 
meetings enabled f u r t h e r  re f inement  of the h a b i t a t  s u i t a b i l i t y  
curves .  U l t ima te ly  the  modeling process  w a s  cen tered  on two 
spec ie s ,  thg  sand s h i n e r  and channel  c a t f i s h  r a t h e r  than  t h e  f i v e  
spec ies  o r i g i n a l l y  described. T h e  sand s h i n e r  was s e l e c t e d  
because of t he  s i m i l a r i t y  of i t s  h a b i t a t  p references  t o  those of 
t he  o t h e r  f o r a g e  f i shes  cons ide red ,  as w e l l  a s  i t s  r e l a t i v e  
abundance. The channel  c a t f i s h  provides  an important f i shery  i n  
the P l a t t e  River  system, and was s e l e c t e d  because i t s  h a b i t a t  
needs a r e  assumed t o  encompass the habi ta t  needs of o t h e r  forage 
f i s h e s  preyed on by b a l d  e a g l e s .  
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Concurrent with development of the habitat suitability curves, 
the physical habitat satisfactory for forage fish in the Platte 
River was measured using the appropriate PHABSIM/IFIM techniques. 
As a product of investigations in the Platte River system, data 
were gathered at sites on the main channel(s) of the North 
Platte, South Platte, and Platte Rivers, and several sidechannels 
and adjacent wetlands (Chadwick and Assoc. 1988, Peters et al. 
1988). These data were collected at all sites during high and 
medium flows, and at most sites during low flows and were 
reviewed by species authorities. 

5 .  How the species models will be apDlied to the Platte 
River Svstem. 

As originally envisioned, the species/habitat models will be used 
as one tool in assessing the impacts of changes in discharge in 
the Platte River system. When properly applied, the models may 
also be used to evaluate the implementation of various habitat 
management techniques. For instance, the whooping crane may be 
used to quantify change in habitat value that might occur near 
Kearney, Nebraska, after the withdrawal of an additional 10,000 
acre-feet of water from the North Platte River. The least 
tern/piping plover model may be used to determine above what 
flows nests on riverine sandbars will be inundated, or below what 
flows suitable nesting habitat is exposed. Likewise, the forage 
fish model may be used to predict what impact might occur to sand 
shiner-'habitat if flows in June are modified for one month. 

The above examples point out the utility of applying mathematical 
models to biological phenomena. However, as Rotenberry (19861, ' 
Salwasser (1986), and numerous other researchers have pointed 
out, models are only tools to assist in making informed 
decisions. Models cannot be used to tell managers what the 
future will be. In the end, trained biologists will use the 
models to make predictions from which managers will make 
decisions. The Platte River endangered species models will be 
one of several information tools used in developing those 
predictions. 

6 .  Model Verification and Validation 

Verification evaluates how well the model matches the builders 
perception of 'the system. In contrast, validation determines 
how well the ", model conforms to the real-world system. 

.I. 

Although models presented in this report have been incrementally 
validated, they are not "final". These models are open-ended and 
flexible enough to. accommodate change when change is biologically 
warranted. The intent of the Biology Workgroup is to assure that 
any changes in the existing model components will be examined as 
rigorously as were the original components. A model verification 
and validation technique will be presented in the final report. 
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CHAPTER 5 

MODELING O F  ENDANGERED AND THREATENED SIDECIES HABITAT NEEDS 

The Biology Workgroup developed mathematical models f o r  whooping 
crane  r o o s t i n g  h a b i t a t  and f o r  forage f i s h  h a b i t a t  i n  the P l a t t e  
River .  The Workgroup a l s o  developed 'a management based approach 
f o r  d e a l i n g  w i t h  l e a s t  t e r n  and p ip ing  plover n e s t i n g  h a b i t a t .  

1. WHOOPING CRANE MODEL 

T h i s  r e p o r t  descr ibes  a whooping crane roos t  h a b i t a t  s u i t a b i l i t y  
model b e i n g  developed fo r  the P l a t t e  River.  S u i t a b i l i t y  c r i t e r i a  
a r e  used i n  conjunct ion w i t h  hydraul ic  s imulat ions of Instream 
Flow Incremental  Methodology (IFIM) (Bovee 1 9 8 2 )  t o  genera te  a 
r e l a t i o n s h i p  between r iver  d i scha rge  and roos t ing  h a b i t a t .  
S u i t a b i l i t y  index ( S I )  c r i t e r i a  used i n  the  model were developed 
w i t h  i n p u t  from whooping c r a n e  expe r t s  and t h e  Biology Workgroup. 

T h e  IFIM c o n s i s t s  of a c o l l e c t i o n  of computer models and 
a n a l y t i c a l  procedures designed t o  p r e d i c t  incremental  changes of 
h a b i t a t  r e s u l t i n g  from incrementa l  changes i n  r i v e r  d i scharge .  
The model i s  based s o l e l y  on phys ica l  f e a t u r e s  of r o o s t i n g  
habi ta l t .  T h e  purpose of t h i s  a p p l i c a t i o n  i s  t o  c h a r a c t e r i z e  t h e  
r e l a t i o n s h i p  between r iver  d i scha rge  and the  q u a n t i t y  and q u a l i t y  
of whooping crane r o o s t i n g  hab i t a t  based on phys ica l  h a b i t a t  
parameters w i th in  t h e  channel .  The model i s  designed t o  be used * 
a s  a t o o l  t o  eva lua te  a l t e r n a t i v e s  f o r  managing whooping crane 
r o o s t  h a b i t a t  on t he  c e n t r a l  P l a t t e  River.  

Roosting Hab i t a t  C r i t e r i a  

Hab i t a t  s u i t a b i l i t y  c r i t e r i a  were designed t o  implement h a b i t a t  
parameters i n  the model. T h e  habi ta t  c r i t e r i a  w e r e  o r i g i n a l l y  
developed by consensus of whooping crane and modeling expe r t s  
(Shenk and Armbruster 1 9 8 6 ,  USFWS 1 9 8 7 b ) .  A n  a l t e r n a t e  depth 
c r i t e r i o n  w a s  subsequently developed f o r  the  Biology Workgroup by 
the  whooping crane model subcommittee ( 1 9 8 8 ) ,  and the  s u i t a b i l i t y  
index curves  were r e f i n e d  t o  inc lude  d a t a  c o l l e c t e d  a t  r o o s t  
s i t e s  used through the s p r i n g  1989 migration season.  
Four h a b i t a t  parameters were used t o  descr ibe t h e  p r i n c i p a l  
q u a l i t i e s  .05 roos t  s i t e s  on the  P l a t t e  River which a r e  compatible 
w i t h  IFIM'rsimulation. 
wet ted a r e a  wi th in  the unobs t ruc ted  channel,  the  d i s t r i b u t i o n  of 
depths i n  the wetted a r e a ,  and l a c k  of d i s turbance .  

Those parameters a r e  t h e  channel w i d t h ,  

Two of t he  parameters ,  w e t t e d  a r e a  and water depth,  vary w i t h  
flow. The o t h e r  two parameters ,  a r eas  sub jec t  t o  d is turbance  and 
unobs t ruc ted  channel w i d t h ,  do n o t ;  those parameters c h a r a c t e r i z e  
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factors that are constant and specific within each river segment. 
The "freedom from disturbance" criterion is a binary criterion in 
the model and is used to eliminate areas of the river subject to 
disturbance from further consideration. The unobstructed channel 
width, in combination with the longitudinal characteristics of 
the river, describe both the visibility in the unobstructed 
channel and the open areas of channel available to the cranes. 
Suitability criteria and index curves were developed to describe 
the discharge dependent parameters. 

The standard used to define criteria and structure suitability 
curves is "habitat use". Habitat use data describe the whooping 
cranes use of habitat with particular characteristics. The 
Biology Workgroup assumed that 1) the species will select and use 
areas that are best able to satisfy its life requisites, and 2) 
as a result, greater use will occur in higher quality habitat 
(Schamberger and O'Neil 1986). 

Suitability is defined in terms of the assumed relationship 
between optimum conditions and the opposite extreme of no 
resource available. Suitability index curves were produced for 
each habitat criteria, with.values ranging from 0.0 to 1.0. The 
index values represent an interpretation of the biological 
significance of a measure of the habitat criterion. In some 
cases, conditions identified as optimum (suitability index equal 
to 1.0) represent a compromise between biological and management 
considerations. For example, a,number of whooping crane 
sightings have been made on rivers with wetted widths greater 
than 1000 feet. The channel of the Platte River was historically 
several thousand feet wide throughout much of the study area. 
Today, however, only a few relatively short reaches have channels 
widths greater than 1000 feet. From a practical standpoint, a 
water width of 1000 feet was judged to be sufficient to provide a 
desirable management condition. The suitability index curve was 
constructed accordingly. ? 

The information used to develop the criteria are from confirmed 
sightings and direct observations of roost sites made on the 
Platte River by professional biologists. A nocturnal roost is 
defined as the location occupied by a single or group of whooping 
cranes in the late evening as it became dark or when the cranes 
were first observed in the early morning, between first light and 
shortly (15 minutes) after sunrise. 

The datacased to develop the suitability criteria have been 
collected on the Platte River system since 1966. Physical 
habitat features have been systematically measured at roost sites 
on the Platte River since the 1983 fall migration. The 
suitability index curves are derived from roosting habitat on the 
Platte River system under present conditions. 
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a. Disturbance and Excluded areas 

Whooping cranes usually avoid areas withifix one-quarter mile of 
certain types of disturbance (USFWS 1981). Disturbances 
identified during the IFIM study design were roads, railroad 
tracks, and bridges. Reaches of the river within one-quarter 
mile of these disturbances were excluded from representation. 

Other reaches of river.are excluded because of overhead line 
crossings. Overhead lines pose a flight'hazard to cranes 
attempting to locate roosting areas (Faanes 1987). River reaches 
in the vicinity of overhead lines were determined to be 
undesirable for modeling, and a one-quarter mile length of river 
upstream and downstream of line crossings was excluded. The 
lengths of river represented by each study site have been 
adjusted to exclude lengths of river influenced by disturbances 
and overhead lines (Table 16). 

b. Unobstructed Channel Width 

Whooping cranes roosting on the Platte River generally occupy 
sites with broad channels, f.ree of woody vegetation, and with 
good horizontal and overhead visibility (USFWS 1981). The 
unobstructed channel width criterion is used to describe these 
features. Other factors being equal, broad, active channels with 
wide unobstructed views have greater value than narrow channels. 

characteristics of "unobstructed view" described by Shenk and 
Armbruster (1986), and the criterion described by USFWS (198713). 

The unobstructed channel width criterion includes the. --_ 

Channels of the Platte River that normally carry flow (active 
channels) are bounded by woody, perennial vegetation. The banks 
and vegetation > 3 feet in height form visual obstructions to 
cranes standing in the river. The location of river banks and 
perennial woody vegetation greater than three feet in height 
(USFWS 1987b) is coded in the hydraulic' data files for each IFIM 
transect, and the width of the unobstructed channel is measured 
as the distance between obstructions along a transect. 

Channel widths used by whooping cranes on the Platte River are 
given in Table 11. Channel widths have ranged from 172 to 1365 
feet. Of 24 roost sites evaluated on the Platte River, 20 have 
been in channels greater than 500 feet wide, and two other sites 
were in channels 495 and 474 feet wide. In contrast, the 
availabiLit7 of channels greater than 500 feet on the central 
Platte River is limited (USFWS 1981). Use of channels generally 
greater than 500 feet is substantiated by observations made at a 
number of other riverine roost sights (R. Lock pers. corn.). 
Channels having widths < 170 feet, the narrowest channel used by 
whooping cranes, are excluded from the model. 
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Table 1 6 .  Description of the IFIM study sites used in the simulation 
of the whooping crane roosting habitat versus discharge relationship. 

Range of 
discharges 

& approximate site representsa Measurement discharge simulated 
Site number River length Measured 

location (miles) date (cfs) ( c f s )  

Site 2 
Jef freys 
Island 

3 . 9  1 0 / 1 0 / 8 4  
0 4 / 1 0 / 8 5  
0 7 / 2 2 / 8 5  

2030 
2290 

640 

825-5155 
916-5725 
250-1600 

Site 4A 
Elm Creek 

3 . 0  0 3 / 2 6 / 8 5  
0 7 / 0 8 / 8 5  

1 8 7 1  
227 

800-4700 
090-0570 

Site 4B 
Odessa 

5 . 0  0 3 / 2 7 / 8 5  
0 7 / 0 9 / 8 5  

1 7 1 6  
215 

686-4290 
086-0538 

Site 5b 
Kearney 

8 . 0  
1 0 . 7  

0 5 / 0 6 / 8 5  
0 7 / 2 3 / 8 5  

2 0 6 3  
520 

825-5158 
208-1300 

Site 6 
Audubon 
Sanctuary 

7 . 6  1 0 / 0 3 / 8 4  1430' 600-3500 
0 4 / 0 3 / 8 5  1 9 7 7  800-490 0 
0 7 / 1 7 / 8 5  290 120-0750 
0 6 / 0 9 / 8 6  549  220-1372 

'Site 7 
Gibbon 

1 1 . 2  1 0 / 0 9 / 8 4  
0 4 / 2 2 / 8 5  
0 7 / 1 5 / 8 5  ' 

893  357-2233 
335  134-0838 
209 083-0522 

Sites 8AN 
Denman 

7 . 3  0 3 / 2 0 / 8 5  1525d  614-3843 
0 7 / 2 4 / 8 5  1 7 7  070-0442 

Site 8AS 
Denman 

7 . 3  0 3 / 2 0 / 8 5  1746d  700-2600 , 

0 7 / 3 0 / 8 5  360 150-0900 

Site 8B 
Denman 

2 . 3  0 3 / 2 1 / 8 5  3336: 1350-50 00 
166-1038 0 7 / 1 2 / 8 5  415  

0 5 / 2 1 / 8 6  1 8 0 2  721-45 0 0  

Site 8C 3 . 0  1 0 / 1 5 / 8 4  4270  1708-5000 
Denman 0 4 / 1 8 / 8 5  1 3 7 2  550-3430 

0 7 / 1 9 / 8 5  540 216-1350 
IF. 

Site 9BWe 1 6 . 3  
Mormon Island 
Crane Meadows 

0 4 / 0 2 / 8 5  1 2 9 g f  780-3200 
0 7 / 1 0 / 8 5  1 1 0  006-0275 
1 0 / 0 2 / 8 5  858  500-2150 
0 4 / 0 3 / 8 6  1 1 1 3  450-2800 
0 6 / 1 2 / 8 6  604  250-1500 
0 3 / 2 2 / 8 8  1 1 2 0  450-2800 
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Table 1 6  ( con t inued) .  

S i t e   BE^ 
Mormon I s l a n d  
Crane Meadows 

S i t e  1 0  
Mormon I s l a n d  
Crane Meadows 

S i t e  11 
Mormon I s l a n d  
Crane Meadows 

S i t e  12A 
Chapman 

S i t e  12B 
P h i l l i p s  

16.3 

8.2 

16.5 

5.4 

4.4 

04/01/85 
07/11/85 
10/03/85 
06/11/86 
03/24/88 

10/01/84 
04/04/85 
03/23/88 

10/04/84 
04/12/85 
07/20/85 

10/12/84 
04/15/85 
.O 7 / 16 / 8 5 
06/13/86 

04/16/85 
07/25/85 

1305f 
96 
950 
530 

1140 

464’ 
380 
564 

758’ 
885 
350 

2225 
1837 
215 
1068 

522-3263 
038-0240 
380-2350 
212-1325 
456-2850 

186-1160 
152-0950 
225-1410 

300-2000 
3 50-220 0 
150-0850 

890-4500 
600-3900 
090-0550 
427-2670 

1857 743-4643 
600 239-1495 

The segment lengths  t h a t  a r e  r epor t ed  have been ad jus ted  (reduced t o  a/ 

account f o r  reaches s u b j e c t  t o  d i s t u r b a n c e s ,  such as roads and 
b r i d g e s .  

b/ S i t e  5 r ep resen t s  two river segments, Segment 3 and Segment 5. 
” S i t e  6 does not  r e p r e s e n t  a l l  r i v e r  channels ;  repor ted  d ischarges  

d’ S i t e  8A i s  a s p l i t  channel ;  8AS c a r r i e s  60 percent  of t h e  t o t a l  f l o w  

e/ 

f /  Flow a t  S i t e s  9BW and 9BE r e l a t e  t o  t h e  t o t a l  flow a s :  To ta l  flow 

g’ S i t e  1 0  f l o w  r e l a t e s  t o  t o t a l  flow as: T o t a l  f l o w  ( c f s )  = (Reported 

h/  S i t e  11 flow r e l a t e s  t o  t o t a l  f l o w  as: To ta l  flow ( c f s )  = (Reported 

h 

a r e  approximately 68 percen t  of t h e  t o t a l  r iver  flow. 

and 8AN c a r r i e s  40 p e r c e n t .  
S i t e s  9BW and 9BE r e p r e s e n t  t h e  same r i v e r  segment. 

( c f s )  = (Reported flow x 1.81) + 354 c f s .  

flow x 7.35) + 266 c f s .  

flow x 2.64) - 144 c f s .  
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The whooping cranes requirement for a wide unobstructed view includes 
upstrem and downstream visibility. Characteristics of upstream and 
downstream visibility at roosts on the PlattG' River are reported by 
Faanes (in press). Upstream and downstream visibility are not directly 
measured by the model, however, aspects of the field design (i.e., 
cransect placement and transect weighting) are used to represent the 
longitudinal characteristics of the river channel at each site. The 
unobstructed channel width criterion in combination with the 
longitudinal characteristics are used to define the area evaluated. 
The longitudinal characteristics of the channel are considered in the 
calculation of available habitat. 

c. Water Width 

This criterion characterizes the expanse of water that occurs in the 
channel at roost sites. An expanse of water apparently provides cranes 
a sense of isolation and security (Shenk and Armbruster 1986, USFWS 
198713). The water width is computed as the sum of the wetted widths in 
the unobstructed channel (USFWS 198713). 

The water width in unobstructed channels used by whooping cranes shown 
in the Platte River and other Great Plains rivers are shown in Table 
17. The greatest observed water width used by whooping cranes on the 
Platte River is 1207 feet. Water widths > 1207 feet have been reported 
at a number of roost sites on other rivers in the migration corridor. 
The narrowest water width in the channel at sites used by whooping 
cranes on the Platte River---is 121 feet (K. Johnson unpubl. data, 
presented in Shenk and Armbruster 1986). 

The suitability index.curve constructed for this criterion has a value' 
of 0.0 for widths less than 120 feet. A suitability value of 0.9 is 
assigned to wetted widths of 850 feet and a suitability value of 1.0 is 
assigned to wetted widths of 1000 feet or greater (Figure 2). 
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T a b l e  17. Water w i d t h  i n  the unobstructed 
channels reported a t  35 r iver ine,roost  locations 
used by whooping cranes. Total water w i d t h s  a r e  
ranked from largest t o  smallest fo r  P l a t t e  R i v e r  
s ightings and fo r  other Great Plains r ivers .  

Water Width Ift) 

rank P l a t t e  River ' Other Rivers 

1 
2 
3 
4 
5 
6 
7 

9 
1 0  
11 
12 
1 3  
1 4  
1 5  
1 6  
17  

1 9  
2 0  
2 1  

a 

i a  

--. 

1 2 0 7  
1 0 8 7  
1 0 4 8  

963  

8 6 1  
843 
8 3 1  
827  
8 2 6  
804 
755  
7 4 8  
6 9 6  
6 4 6  
600  
5 6 2  
520  
507  
4 9 5  
4 7 5  

9 4 8  

2 2  3 5 6  

1 6 4 0  
1 5 7 5  
1 2 3 0  
1230  
1 2 3 0  
1 1 1 5  
1 0 5 0  

9 8 4  
810 
787  
4 8 9  

... 
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'I 

lrlefted Width of Channel 

F i g u r e  2 .  S u i t a b i l i t y - i n d e x  curve f o r  the w e t t e d  w i d t h  
c r i t e r i o n  used i n  the whooping crane r o o s t i n g  habitat  -_ 

. s i m u l a t i o n  m o d e l .  

d .  ' D e D t h  

Whooping c ranes  us ing  the  P l a t t e  River o f t e n  r o o s t  on shallowly 
submerged sandbars  a t  some d i s t a n c e  from the  edge of water and 
v i s u a l  o b s t r u c t i o n s .  Deeper w a t e r  has bounded the submerged 
sandbar o r  s p e c i f i c  l o c a t i o n s  where cranes s tood .  The a c t u a l  
depths of water  whooping c ranes  s t and  i n  can vary wi th in  c e r t a i n  
l i m i t s  if t h e  o v e r a l l  s u i t a b i l i t y  a t  the s i t e  i s  s u f f i c i e n t l y  
m e t .  Because of n a t u r a l  v a r i a t i o n  i n  the  a l l u v i a l  channel bed, a 
s u i t a b l e  r o o s t i n g  s i t e  w i l l  have a v a r i e t y  of water depths ,  e . g . ,  
submerged sandbars  t h a t  a r e  bounded by a number of deeper 
channels o r  thalwegs w i t h i n  t h e  main channel. 

The deptn Cr lLer lon  w a s  e m p i r i c a i i y  ueveiupeu uaaeu ULI LLIC 

v a r i a t i o n  of depths measured a t  r o o s t  l o c a t i o n s .  
p rof i les rwere  c o l l e c t e d  a t  2 1  l o c a t i o n s  used by whooping cranes 
on the  P l a t t e  River (F igure  3 ) .  Measurements of water depths 
were c o l l e c t e d  by p l ac ing  a t r a n s e c t  across  t h e  channel a t  the 
roos t  s i t e  s h o r t l y  a f t e r  c ranes  departed.  Each t r a n s e c t  was 
placed pe rpend icu la r  t o  t h e  channel  and between t h e  banks o r  
po in ts  of v i s u a l  o b s t r u c t i o n .  Measurements of water depth were 
taken a t  1 0  f o o t  i n t e r v a l s  a long  t h e  t r a n s e c t .  

Channel 
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F i g u r e  4 .  Cumulative depth d i s t r i b u t i o n  
curve f o r  whooping crane roos t  s i tes  on the 
P l a t t e  River. The curve i s  the mean p lus  and 
minus 2 s tandard deviat ions of the cumulative 
d i s t r i b u t i o n  funct ions f o r  2 1  r o o s t s  sites. 
T h i s  range (shaded area) i s  the s u i t a b l e  zone 
used i n  the whooping crane model. 

The proportion of t he  wetted w i d t h  w a s  computed f o r  each 0 . 1  foo t  
increment i n  depth,  and a cumulative d i s t r i b u t i o n  funct ion (cdf) 
was developed fo r  each roost  s i t e  t o  descr ibe the s t a t i s t i c a l  
d i s t r i b u t i o n - o f  depths a t  the s i t e .  A range of s u i t a b l e  depths 
was calculated by averaging the cdf curves of a l l  2 1  roos t s  s i tes  
(Figure 4). The s u i t a b l e  range was def ined a s  the mean cdf 
curve,  p lus  and minus two standard devia t ions .  

The s u i t a b i l i t y  index of t ransec ts  a t  the  IFIM study s i tes  w a s  
determined by how w e l l  t he  cdf f o r  t h e  t r a n s e c t  a t  a given flow 
conforms w i t h  the  cdf computed fo r  whooping crane roos t  s i t e s .  
The s u i t a b i l i t y  index of the t r ansec t  w a s  ca lcu la ted  as the  
proportion of the points  o n . i t s  cdf curve t h a t  f e l l  within t h e  
su i t ab le  range. 
segment f o r  each simulated flow. 
depth c r i t e r i o n  w a s  provided i n  a r epor t  prepared by the Whooping 
Crane Model Subcommittee i n  1988 .  

T h i s  ca lcu la t ion  was repeated f o r  each t r a n s e c t  
A d e t a i l e d  descr ip t ion  of t h e  
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IV. IMPLEMENTATION OF WHOOPING CRANE HABITAT VARIABLES 

The habitat suitability criteria were appiied to the central 
Platte River study area using hydraulic simulation and a physical 
habitat simulation program. The physical habitat simulation was 
implemented by a computer program originally developed by the 
Platte River Whooping Crane Trust and modified by the Bureau. 
Physical roosting habitat used in this model was considered from 
standard procedures to.be a function of habitat quality 
(suitability) and the quantity (area) of 'available habitat. This 
approach was based on a similar concept often used with HSI 
models when they are applied in Habitat Evaluation Procedures 
(HEP) and IFIM system models. The channel area within the study 
area is a constant, and incremental changes in river flow result 
in incremental changes in the quality of habitat within the study 
area. 

An IFIM transect represents the profile of one or more channels, 
depending on channel morphology. Individual channels represented 
by a transect are referred to as "transect segments" (Figure 5 ) .  
A transect segment represents the active portion of the river; 
that portion which conducts .flow and is bounded either by stable 
banks or permanently vegetated islands. The channel may carry 
the total Platte River discharge or a portion of it. 

, 

Figure 5. Example of a typical whooping crane roost study site 
transect in the Platte River. 
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Transect segments are the sampling unit of the model. Transect 
segments describe certain fixed physical characteristics. These 
characteristics include the location of banks and tall woody 
vegetation, the number and location of channels, and the length 
of river it represents. The information is coded into hydraulic 
input files (IFG-4 files) and does not change during hydraulic or 
habitat simulation. 

Habitat value is computed as a product of the active channel area 
and suitability indices. The active channel area is first 
computed by multiplying the unobstructed channel width of each 
transect segment by the length of river it represents. This 
implementation serves two purposes. Operationally, the 
habitat/discharge relationship generated at a site is a composite 
for all available channels, provided they meet or exceed the 
minimum suitability for channel width (170 feet). Greater weight 
is given to channels that are wider and have greater suitability. 
Suitability indices are computed for the flow dependent criteria 
(depth and water width) for each transect segment, and the 
channel area represented by the transect segment is "weighted", 
or multiplied, by the suitability indices. A habitat function 
termed "weighted useable area" (WUA) . 
WUA is produced for the portion of river channel represented by 
the segment. The simple equation that expresses this 
relationship is: 

-. 
- .  

Weighted Useable Area = (W x L )  (SIww x SId) 

where: WUA = Weighted Useable Area for a transect 

UW = Width of unobstructed channel 
L = Length of river represented by the 

SIww = Suitability index for water width 
SId = Suitability index for water depth 

segment 

transect 

The habitat values of all transect segments are added together to 
derive the WUA for the study site (Figure 6). The habitat value 
is expressed in terms of the WUA value per 1000 linear feet of 
river for each river segment. WUA is a composite index of the 
relative quality and quantity of roost habitat. 

"I 

r .-. 
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Figure 6 .  Channel width and suitability indices f o r  water 
width and water depth are computed fo r  each transect segment 
(a). Weighted useable area per unit length of river is 
computed by summing WUA for  all transect segments at the 
study site and dividing'by the total length of the study 
site (b). T = transect; L = length of river represented by 
individual transects (Lt) and the study site ( L s )  - 

V. RESULTS OF PHYSICAL HABITAT SIMULATION 

Results of flow versus habitat relationships generated by the 
model are shown in Figures 7 through 18. When sites were 
measured at different flows, slight shifts were observed in the 
hydraulic and habitat versus flow simulations. The shifts were 
caused by shifts in the channel bed between measurements. The 
model treats the channel bed as static for the hydraulic and 
habitat simulations of each data set. The flow versus habitat 
curves presented in this report were combined using a 
mathematical algorithm developed by the Bureau of Reclamation (in 
prep.). Irregularities that appear in the resulting 
habitat/discharge curves of individual sites are reduced when the 
relationships are combined for the entire study area. 
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30 0 
t 
4-275 

A 

L a  

to 
a 0 2 5 0  

U '225 
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Figure 7. H a b i t a t  versus f l o w  re la t ionship for  the P l a t t e  River 
segment a t  Jeffreys Island. 
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F i g u r e  8. Habitat versus flow relationship for the Pla t te  River 
at E l m  Creek. 
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Site 4b 

I w 1 0  i- 

..I 

I r. 

Figure 9.  Habitat versus flow relationship for the P l a t t e  River 
segment at Odessa. 
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a, 

Figure 1-0. Habitat versus f l o w  relationship for  the P l a t t e  R i v e r  
segment a t  Kearney . 
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Figure 11. Habitat versus 
segment a t  the 

f l o w  relationship f o r  the Platte River 
National Audubon Society Sanctuary. 
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I, ... 
Figure 12. Habitat versus f l o w  relationship f o r  the P la t te  R i v e r  

segment a t  Gibbon. 
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13.  Habitat versus f l o w  relationship': f o r  the P la t te  
River segments near Denman ( S i t e s  8AN,  8 A S ) .  
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F i g u r & ' . l 7  - Habitat versus f l o w  relationship for the  P la t te  R i v e r  
segment a t  Chapman. 
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. r. 
F i g u r e  18 .  Habitat versus f l o w  relationship f o r  the P la t te  River 

segment a t  Phillips. 
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To produce a flow versus h a b i t a t  r e l a t ionsh ip  f o r  the  s tudy a r e a ,  
t h e  WUA r e l a t ionsh ips  f o r  each s i t e  are f i r s t  mul t ip l i ed  by the  
l eng th  of t h e  r i v e r  segment represented  by the  s i t e .  The WUA f o r  
the  r i v e r  segments a re  then added toge the r .  T h e  physical  h a b i t a t  
versus  flow re l a t ionsh ip  f o r  t he  s tudy area  i s  shown i n  Figure 
1 9 .  

! 
1600 7 

I 

0 
a, L 1400 

CI: 
+1200 - 
0 

+ l o 0 0  - 
n 
0 800 7 
I 
T-J 600 L 
w 2 400 
0 3  
.- 200 f- ar 
3 

i 

.- 

i 

, 
0; 
L-.L 1 L---I.. -I----1. -- 

0 1000 2000 3000 4000 5000 
D i scharge (cfs> 

Figure  19 .  H a b i t a t  versus  flow r e l a t i o n s h i p  s imulated 
f o r  whooping crane roos t ing  hab i t a t  f o r  the 
c e n t r a l  P l a t t e  R i v e r  s tudy  area. 

VI. ASSUMPTIONS AND LIMITATIONS 

The model i s  based on physical f ea tu re s  of roos t ing  hab i t a t  which 
are discharge r e l a t e d .  
the eco log ica l  value of whooping crane migratory and r o o s t  
h a b i t a t  o n  t he  P l a t t e  River are beyond the scope of t h e  model. 
These i sSues  inc lude ,  bu t  are not  necessa r i ly  l i m i t e d  t o  the  
hydrology of w e t  meadows, the importance of feeding  i n  r i v e r i n e  
h a b i t a t ,  the  maintenance of r i v e r  channel morphology, and the  
jux tapos i t i on  of land use and h a b i t a t  types.  

Several  i s s u e s  important  t o  maintaining 
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The model is applicable to roost habitat characteristics within 
the banks of the river channel proper. Occasionally, roosting 
opportunities occur in the riverine setting but outside of the 
channel due to bank overflow, or when lowlands adjacent to the 
channel fill with groundwater. Although these events can be 
related to river discharge, the model does not address the value 
of habitats outside the river channel. 

The hydraulic measurements and subsequent simulations represent 
the conditions which presently exist on the river. Several 
relationships among these and other habitat criteria have been 
examined which could bear further consideration in habitat 
management and recovery decisions. 
interpretation of the relationships will depend on formulation of 
specific management objectives for the recovery of roosting 
habitat. 

Further investigation and 

2 .  LEAST TERN/PIPING HABITAT MANAGEMENT 

The Workgroup reviewed the criteria for least tern and piping 
plover habitat developed in the May 1986 workshop (Armbruster 
1986). 
the constraints established, and suggested.refinements believed --. 
appropriate. 
and refined. L 

Subsequent attempts to develop a mathematical model proved 
difficult. The major impediment was the ephemeral nature of 
least tern and piping plover habitat. 
habitat characters available to the birds at the time of their 
arrival change by the time of nest initiation. 
in flow heights, nest elevations, and vegetation height (among 
others) occur by the time the eggs hatch. Additional changes 
occur before the young have fledged. 
development extremely difficult. 

A s  an alternative, the Biology Workgroup chose to develop a 
management-based approach to describing least tern and piping 
plover habitat needs. 
knowledge of: 

The Workgroup then identified criteria that fell within 

Definitions for each of the criteria were reviewed 

For instance, some of the 

Further changes 

These conditions made model 

The basic components of this approach are 

I, 

1 I' 

1. 'sandbar habitat characteristics obtained from aerial 
videography data (Sidle and Ziewitz 1990) ; 

2. minimmt 2nd m-axirnum sandbar heights; 

3. techniques for constructing or rehabilitating sandbar 
habitat, and; 
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4. the  number of secure  n e s t i n g  a r e i s  needed f o r  l e a s t  
t e r n s  and p ip ing  p love r s  i n  the  C e n t r a l  P l a t t e  River 
v a l l e y .  

Recovery p lans  f o r  t h e  i n t e r i o r  l ea s t  t e r n  and p i p i n g  plover  c a l l  
f o r  t h e  maintenance of t he  d i s t r i b u t i o n  and range of both  
spec ie s ,  p r o t e c t i o n  of e s s e n t i a l  h a b i t a t ,  and the  r e s t o r a t i o n  of 
nes t ing  h a b i t a t  (USFWS 1 9 8 8 ,  1 9 9 0 ) .  E s s e n t i a l  h a b i t a t  along the 
P l a t t e  River refers t o  sandbars  i n  the  r iver  channel .  Given the 
degraded h a b i t a t  cond i t ions  f o r  these birds  i n  the  C e n t r a l  P l a t t e  
v a l l e y ,  channel h a b i t a t  r e s t o r a t i o n  i s  necessary .  

Habi ta t  r e s t o r a t i o n  f o r  l e a s t  t e r n s  has a l r eady  been accomplished 
elsewhere i n  North America, and i s  t h e  co rne r s tone  of  e f f o r t s  f o r  
t h e  recovery of the endangered C a l i f o r n i a  l e a s t  t e r n  
brownii). 
dredged sand and g rave l  ( J e rn igan  1 9 7 7 ,  Buckley and McCaffrey 
1 9 7 8 ,  Chaney e t  a l .  1 9 7 8 ,  P a r n e l l  e t  a l .  1 9 8 6 ,  Soots  and Landin 
1 9 7 8 ,  Jackson and Jackson 1 9 8 5 ) .  S m i t h  and Stucky ( 1 9 8 8 )  
ou t l i ned  a proposal  f o r  r e s t o r i n g  habi ta t  f o r  i n t e r i o r  l eas t  
t e r n s  on the Mississippi River by dredging sand t o  form new 
nes t ing  s t r u c t u r e s .  

The P l a t t e  River Whooping Crane T r u s t  has  been c l e a r i n g  i s l a n d s  
of permanent woody v e g e t a t i o n  as a means of r e s t o r i n g  h a b i t a t  i n  
the c e n t r a l  P l a t t e  R i v e r  f o r  c r a n e s  and o t h e r  mig ra to ry  birds  
(Lingle  1 9 8 8 ,  C u r r i e r  1 9 8 4 ) .  I n t e r i o r  least  t e r n s  and p ip ing  
plovers  have nes ted  on one i s l a n d  c l e a r e d  by the  T r u s t ,  bu t  only 
on po r t ions  of t h e  i s l a n d  t h a t  had been inundated  by high flows 
following c l e a r i n g  (Lingle  1 9 8 8 ) .  O t h e r  p o r t i o n s  of  the  i s l a n d  
t h a t  were n o t  inundated were r e l a t i v e l y  rough and soon supported 
a t h i c k  growth of annual v e g e t a t i o n .  

(S.a. 
Coastal  l e a s t  t e r n s  n e s t  on a r t i f i c i a l  s i t e s  of 

* 

T o  achieve a r e l a t i v e l y  smooth and c l ean  s u b s t r a t e  t h a t  i n t e r i o r  
l e a s t  t e r n s  and p ip ing  p love r s  are known to u s e ,  
e l eva t ion  necessary t o  escape inundat ion  du r ing  the n e s t i n g  
Season, the Biology Workgroup recommends dredging sand onto 
c l ea red  i s l a n d s  o r  e x i s t i n g  unvegetated sandbars .  
technique,  t h e  Workgroup recommends t h e  fo l lowing  g u i d e l i n e s  f o r  
h a b i t a t  r e s t o r a t i o n  p r o j e c t s  i n  the Cen t ra l  P l a t t e  regard ing  
channel dimensions, sandbar area,  and sandbar h e i g h t .  

and the  

Using t h i s  

Channel Dimensions 

Habi ta t  r e s t o r a t i o n  i n  t he  C e n t r a l  P l a t t e  should  focus on the  
widest  channels ,  given the  apparent  preference  shown f o r  g r e a t e r  
channel w i d t h  i n  comparison t o  n e s t  s i t e s  w i t h  sys t ema t i c  szmple 
s i t e s  (Sidle  and Ziewi tz ,  i n  p r e p . ) .  Mean channel  w i d t h  of 0 . 2 5  
mile segments used f o r  n e s t i n g  on t h e  C e n t r a l  P l a t t e  w a s  9 6 9  
f e e t .  
above and below t h e  Cen t ra l  P l a t t e  n e s t  s i t e s  was 9 0 1  f ee t .  
Channel w i d t h  w a s  c a l c u l a t e d  as the  a c t i v e  channel  area divided 

Mean channel w i d t h  of t he  0 . 2 5  m i l e  reaches  immediately 
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by the  0 . 2 5  mile  reach l e n g t h .  
channel a r e a  minus t h e  a rea  of permanent i s l a n d s .  

Act ive chahnel a r e a  i s  t h e  t o t a l  

The Workgroup recommends undertaking h a b i t a t  r e s t o r a t i o n  i n  0 . 7 5  
m i l e  reaches where channel w i d t h  is a t  l e a s t  9 6 9  fee t  i n  the  
c e n t r a l  0 . 2 5  mi le ,  and a t  l e a s t  901. f e e t  i n  thi? upper and lower 
0 . 2 5  mi les .  
channel ,  no t  t o  mul t ip l e  channels on oppas i te  sides of long ,  
permanent i s l a n d s  (Sidle  and Z i e w i t z ,  i n  prep. ) . 

Those dimensions a p p s  t o  a s i n g l e  contiguous 

I f  hab i t a t  r e s t o r a t i o n  proves success fu l  i n  channels t h a t  meet 
t h e  width  and l eng th  requirements descr ibed  above, s i m i l a r  
r e s t o r a t i o n  p r o j e c t s  should be undertaken i n  narrower channels ,  
given t h e  much greater a v a i l a b i l i t y  of narrower channels i n  t h e  
Cent ra l  P l a t t e  (S id le  and Ziewitz ,  i n  p r e p . ) .  T h e  Workgroup 
recommends undertaking t h i s  second e f f o r t  i n  0 . 7 5  m i l e  reaches 
where channel wid th  i s  a t  l eas t  595 f e e t ,  which w a s  t h e  w i d t h  of 
the narrowest s i t e  used for n e s t i n g  i n  1 9 8 8 .  
(without dredging from permanent i s l a n d s ,  i s  a t h i r d  op t ion  t h a t  

m a y  provide condi t ions  s u i t a b l e  f o r  a n e s t i n g  sandbar.  

Clear ing  v e g e t a t i o n  

Sandbar Area 

Within the  c e n t r a l  0 . 2 5  m i l e  of a s u i t a b l e  0 . 7 5  m i l e  r each ,  as 
def ined  above, one o r  more mid-channel sandbars should be dredged 
t o  a h i g h ,  r e l a t i v e l y  c l ean  and smooth n e s t i n g  s u b s t r a t e .  Nest 
s i t e s  on the Lower P l a t t e  River had a mean s i z e  of 3 . 6  a c r e s  of 
dry,  sparsely vegeta ted  sand dur ing  t h e  per iod  when most n e s t s  
were i n i t i a t e d .  USFWS ( 1 9 8 7 ~ )  i d e n t i f i e d  8 0 0  c f s  dur ing  t h e  
summer i n  the Cent ra l  P l a t t e  a s  a flow which would maintain 
forage f i s h  f o r  l eas t  t e r n s ,  and restFict  sandbar access  by 
mammalian p reda to r s  and r e c r e a t i o n a l  v e h i c l e s .  Using t h e  Lower 
P l a t t e  R i v e r - a s  a nearby model of be t t e r  h a b i t a t  cond i t ions  
( S i d l e  and Ziewitz,  i n  p r e p . )  t h e  Workgroup recommends t h a t  the 
s i z e  of the r e s t o r e d  sandbars i n  t he  Cent ra l  P l a t t e  should 
provide a t  l e a s t  3 . 6  a c r e s  of s u i t a b l e  h a b i t a t  r e l a t i v e  t o  a 
discharge of 800 c fs .  
g r e a t e r  sandbar a r e a  i n  comparison t o  n e s t  s i t e s  i n  t h e  
systematic  sample (S id l e  and Ziewitz ,  i n  p r e p . ) ,  
than  3 . 6  a c r e s  should be c r e a t e d  wherever p r a c t i c a l .  
e x i s t  t h a t  suggest  a maximum sandbar s i z e ,  however mid-channel 
sandbars i s o l a t e d  by flowing water are recommended. 
Workgroup,b&lieves t h a t  sandbars up t o  1 0  ac re s  i n  s i z e  l o c a t e d  
i n  s u f f i c y e n t l y  wide channels w i t h  adequate n e s t i n g  season flows 
should provide s u i t a b l e  n e s t  s i t e s .  

S a d b a r  Height 

Given the apparent  preference  shown f o r  

sandbars larger 
N o  d a t a  

T h e  

A t  the  Grand I s l a n d  r i v e r  gage, a discharge of 8 0 0  c f s  i s  
equiva len t  t o  1 . 5  f e e t  above t h e  s t a g e  a t  zero flow. 
3 . 6  acres  of t h e  r e s t o r e d  sandbar ,  which i s  the  minimum s i z e  
descr ibed above, should be g r e a t e r  than 1 . 5  f e e t  i n  h e i g h t .  

A t  l e a s t  

T h e  
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mean peak discharge (computed from mean dally discharge records) 
for June 15 to August 31 during 1957 to 1988 was 5248 cfs, which 
is equivalent to a stage of 3.0 feet. A sandbar this high would 
have escaped inundation between June 15 and August 31, 
the 32 years between 1957 and 1988, and would have been 1.5 feet 
above the desired summer flow of 800 cfs. Sandbars> 3.0 feet 
would afford even greater protection from flooding. 
(1988) recommended a minimum of 0.5 feet 'clearance between the 
lowest active nests and water levels. The maximum daily 
discharge between June 15 and August 31 in 1957 to 1988 was 
23,500 cfs, equivalent to a stage of about 5.8 feet. 
Workgroup recommends restoring sandbars by dredging at least 2.0 
acres to a height greater than 3.5 feet. 
given to providing at least 1.0 acre at a height 2 5.8 feet. 

in 21 of 

Schwalbach 

The 

Consideration should be 

The minimum channel and sandbar dimensions described above are 
shown in Figure 20. 
banks spaced uniformly 1000 feet apart. 
islands occur in the upper and lower 0.25 mile portions of the 
reach, which are subtracted from the total channel area in these 
portions to yield an average active channel width of 901 feet. 
Mean active channel width in the central 0.25 mile is 969 feet 
due to the presence of a single permanent island slightly less 
than 1 acre in size within the outer banks. The restored 
sandbaT, shown near the center of the reach is included in the 
active channel area. 
corresponding to the elevations of 1.5 feet (3.6 acres), 3.5 feet 
(2.0 acres), and 5.8 feet (1.0 acres). A cross section of the 
reach through the middle of the restored sandbar also shows these 
elevations. 

A 0.75 mile reach is depicted with outer 
Three 1-acre permanent 

Contours"of the restored sandbar are drawn 

h 

3. FORAGE F I S H  MODEL 

A workshop to develop suit+-iliXy curves for forage fish in the 
Platte River was held in ,LJuly 1986. Twenty-one individuals 
representing federal and 'st3t-e- agencies, private conservation 
organizations and water development interests attended this 
workshop. Not all of the attendees were species experts (sensu 
Fannin and Nelson 1986). The attendees developed 52 Type 1 
Habitat Suitability Index (HSI) curves (Bovee 1986) for five 
forage fish species using a modified Delphi technique 
1982). By Species considered, 11 HSI curves were developed for 
various life stages or activities of channel catfish (Ictalurus 
punctatus) , 14 for common carp (Cyprinus carpio) , and nine each 
for sand shiner (Notropis stramheus), plains killifish (Fundulus 
zebrinus), and flathead chub ( I I y h ~ p s l s  graci l is)  . 

(Crance 

Some of the species experts met again in April and July, 
Absent individuals were provided an opportunity to comment on the 
proceedings of the meeting(s) missed. 
refined the curves and targeted the modeling process on two 

1988. 

These meetings further 
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Figure 20. Minimum channel and sandbar dimensions for interior 
least tern and piping plover nesting habitat 
restoration on the Central P l a t t e  River. 
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species - sand shiner and channel catfish rather than the five 
species discussed in Fannin and Nelson (1986). 

On April 17, 1988, the species experts recommended that: 1) 
curves for common carp were unnecessary because suitability 
curves for channel catfish adequately model the needs of carp; 2) 
curves for flathead chub were unnecessary because of its relative 
scarcity in the central Platte River; and 3) curves for the 
plains killifish were unnecessary because similar sand shiner 
curves would adequately model killifish habitat requirements. 
Further, the experts agreed that the sand shiner, a common forage 
item for least terns, require physical habitat characteristics 
(e.g., depth and velocity) which adequately support other forage 
fish. For that reason, the experts chose the sand shiner to 
represent all species of the least terns forage fish in the 
Platte River. 

Concurrent with the derivation of Type 1 H S I  curves, Dr. Ed. 
Peters, (University of Nebraska-Lincoln) was investigating 
habitat suitability in the river reach downstream of the 
confluence of the Loup and Platte rivers. Preliminary results of 
his research (Peters et al. 1988) were available for 
consideration by species experts at the July 1988 meeting. 

On July 13, 1988, the species experts reiterated that the two 
important species for modeling forage fish habitat in the Platte 
River were sand shiner and channel catfish. The implicit 
assumptions were: 1) if habitat is suitable for sand shiner, it 
is suitable for other forage fishes of least terns; 2) if habitat 
is suitable for channel catfish, it is suitable for other forage 
fish of bald eagles; 3) except for those life stages or time 
periods which were not sampled by Peters et al. 
! ! !  H S I  curves would be used for sand shiners and channel 
catfish; and 4) curves not derived by Peters for species, 
seasons, or life stages of interest would be taken from Fannin 
and Nelson (1986) as subsequently modified by species experts. 
The modifications considered were a) apply cold season curves 
regardless of the presence of ice cover on the river: and b) make 
minor changes to the channel catfish food "life stage" curve. 

(1988) the Type 

A s  of August 25, 1988, the habitat suitability curves to be used 
in the IFIM models were those for: 

"I 

1. channel catfish, with habitat ratios derived by NGPC and 
the Service, 

2. Channel c'atfish 

3. . Sand shiner. 

food, 

In addition to the H S I  curves derived by the species experts, 
other researchers concurrently developed H S I  curves for Platte 
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River fishes : 

1. In fall 1989, Dr. Peters reanalyzed the data from 
Peters et al. (1988) to derive warm season curves for 
selected forage fish. Both are discussed by Peters, et 
al. (1989). 

2. In 1987 and 1988, Chadwick and'Associates, under 
contract to the Central Nebraska Public Power and 
Irrigation District (the Districts) conducted field 
studies in the upper Platte River and derived HSI 
curves for fish. A draft report was available in 1988 
(Chadwick and Associates 1988). A final report was 
published in 1989 (Chadwick and Associates 1989). 

3. In 1988, in preparation for the Prairie Bend project, 
the Bureau derived HSI curves for sand shiners only 
during the warm season using a recombination of Peters' 
1988 spring, summer, and fall data. 

The Workgroup believed that the species experts who derived the 
original Type 1 HSI curves should be given the opportunity to 
review the results of the additional research. The Workgroup 
then compiled all of the above curves f o r  the species of interest 
and sent them out for comment to the experts in April 1989. 
Specifically, the experts were asked if they believed that a 
curve or curves previously agreed on should be replaced by one of 
the curves drafted by the Bureau, Chadwick and Associates, or Dr. 
Peters' recombination of data. 

In order to give all parties a chance to.provide final input to 
the HSI curve selection process, on February 22, 1990, the 
Workgroup hosted a meeting with members of the Service, Bureau, 
NGPC, and the Districts. Meeting attendance was limited to those 
who had actually collected data or derived HSI curves for fish in 
the Platte River. The meeting emphasized methods,, assumptions, 
and techniques used by all of the researchers to derive their HSI 
curves. The purpose of the meeting was to provide the Workgroup 
with recommended curves. 

RECOMMENDED HSI CURVES AND MODELING APPROACH 

The principal objective of this effort is to identify conditions 
necessary to provide an adequate riverine environment to sustain 
the maximum diversity and abundance of forage fishes needed to 
support the recovery goals for endangered species. 

At the conclusion of the February 22, 1990, meeting, the Service 
and NGPC met to develop recommendations and choose HSI curves for 
modeling forage fish habitat. At the outset, the Workgroup 
agreed 'chat providing habitat for a diverse and abundant fishery 

I. 

I,. 
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in the river was the ultimate goal. Much'additional data had 
been collected since the species experts met in 1986. The 
Workgroup has incorporated this new information into the modeling 
process. 

The thrust of the original species experts' work was to select 
two species that had habitat requirements adequate to support all 
other forage fishes in the river. This "two-species" approach 
encumbers a single set of H S I  curves to be equally applicable to 
the diverse habitat of the river (i.e. , edges, backwaters , 
floodplains, riffles, sloughs, bridge abutments, etc.). Although 
it may be possible that habitat requirements of a single 
generalist species would be adequate to model habitat of all 
other species in small rivers, "organisms in large rivers often 
show a greater tendency toward habitat zonation and isolation and 
the use of specialized habitat types" (Stalnaker, et al. 1989). 
Overall, generalist species (those with a wide range of habitat 
preferences) may be relatively insensitive to flow changes 
(Leonard and Orth 1988) ; although other factors may a l so  
influence their habitat use. 

The Service and NGPC recommended applying a "guild" approach to 
modeling fish habitat in the Platte River. A guild is a "group 
of species which exploit the same class of environmental 
resources in a similar way" (Root  1976, in Leonard and Orth 
1988). The advantages of guilding are: 1) it addresses the 
greater habitat partitioning in larger rivers; 2) it reduces 
potential errors of applying a single set of habitat curves to 
the variety of habitats in a large river, if guild 
representatives are selected properly; and, 3) it more likely 
permits recommendations for instream flows which are compromises 
among the needs of all species. 
simplifications of natural systems, the guild approach is less a 
simplification than the single-species approach because I 

incorporates more than one species. 

Although a l l  HSI models are 

it 

Thirteen species'of Platte River fish have H S I  curves for at 
least one of the traditional HSI variables (Table 18). Except 
for the plains killifish, the curves from Peters, et al. 
were selected for guild analysis based on sampling protocol (pre- 
positioned grids and proportional sampling), availability of 
cover curves, the availability of data, and the transferability 
of the CU~~VCS based on the range of conditions present during 
data colxection. The plains killifish models of Chadwick and 
Associates (1989) were used in the absence of a curve from 
Peters. 

After the Service and NGPC chose the method of approach and 
appropriate HSI curves for all candidate species, the Service 
selected characteristic fish for the guilds. The Service based 
its selection on the technique suggested by Leonard and Orth 
(1988). Rather than using the single variable of velocity, the 

(1989) 
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Table 18. Habitat Suitability Index (HSI)x.curves for various 
Platte River fishes published by several investigators. 

Variableb 

Species/Life stage/Seasona Depth Velocity Substrate Cover 

P P P P Western silvery minnow 

Flathead chub PIF PIF PIF PIF 
River shiner/Juvenile/ 

Plains minnow P P P P 
Speckled chub P P P P 

P P P P Summer 

P P P P 
River carpsucker/Juvenile P P P P 

PIC PIC PIC P 
Sand shiner P,F,C PIF,C PiFiC . PIF 

PIC PIC P 

River shiner 

Red shiner 

Channel catfish/Juvenile . PIC 

Channel catfish 
Flathead catfish 
Plains killifish --_ 

C 
P ' P  
CIF 

Unless otherwise noted, all are adults during the warm season. a 

bP = Peters, et al. 1989; F = Fannin and Nelson 1986; C = 
Chadwick and Associates 1989. 

Chadwick and Associates did not provide cover curves for any of 
the species they analyzed, but they have indicated that the 
information is available fo r  curve development. 

C 
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Service used both the velocity and depth vzrriables to partition 
the Platte River habitat into four guilds. The four guilds were: 
1) a slow/shallow guild, 2) a fast/shallow guild, 3) a slow/deep 
guild, and 4) a fast/deep guild (Figure 21). The X-Y coordinates 
of the velocity and depth at HSI = 1.0, 0.8, and 0.5 were plotted 
on the grid for each species in Table 18. Then the plots were 
inspected to select species characteristic for each of the 
guilds. This procedure is equivalent to'ranking all common 
species by velocity preference as recommended by Leonard and Orth 
(1988). 

By inspection of Figure 21, there were three guilds represented- 
-none of the species in Table 17 were characteristic of the 
fast/deep guild. The channel catfish adults and flathead catfish 
(Pylodictus olivaris) adults were the members of the slow/deep 
guild, the speckled chub (Hybopsis aestivalis) represented the 
fast/shallow guild, and the remainder (excepting the channel 
catfish juvenile, which did not obviously fit in any guild) 
represented the slow/shallow guild. In keeping with the second 
suggestion of Leonard and Orth (1988) for selecting 
representatives for guilds, "Select species from the extremes of 
the ...p reference continuum," the Service next integrated the 
areas underneath the velocity and depth H S I  curves for all the 
fish in the slow/shallow guild. The fish with the smallest total 
integrated area was the-fish considered to have the most extreme 
velocity and depth requirements (Table 18). 

The Service selected the channel catfish adult (Figure 22) as the ,, 

characteristic species of the slow/deep guild; an adequate 
additional or alternate representative would be the flathead 
catfish. The velocity and depth requirements of these two fishes 
were about equally "extreme," with only about 5% difference 
between the integrated area under the depth and velocity curves. 
The Service selected the speckled chub (Figure 23) as the 
characteristic species of the fast/shallow guild, because it is 
the only member of the guild. 

The fast/deep guild had no members. 
the goldeye (Hiodon alosoides). Dr. Peters' work on the Platte 
River is continuing, and he may be able to construct HSI curves 
for this species in the near future. 

A strong candidate member is 

The slow/shadlow guild has many species from which to choose a 
Characteristic (Table 18). The Service selected the plains 
killifish (Figure 2 4 )  as the characteristic species. This 
species was the next most extreme in habitat preference (depth 
and velocity) in the guild and is much more easily identifiable, 
for validation purposes, than the most extreme example, the 
juvenile river shiner (Notropis blennius) .  The western silvery 
minnow (Hybognathus argyritis) is an acceptable additional 
species characteristic of this guild. 
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i l+  Area b o a s  9 species* 

0 I I 

* 

K 

Velocity ( f t / s e c )  

F i g u r e  21;. "Depth/velocity plot of H S I  = 1.0 f o r  fish in the 
Platte R i v e r  - 
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Table 19. 
curves for Platte River fishes in the slow/shallow guild. The 
lowest rank signifies the most extreme velocity and depth 
requirements. 

Integrated areas under depth add velocity preference 

Western 
Silvery 
Minnow 

Plains 
Minnow 

Flathead 
Chub 

Depth area = 2 2 . 0 0  
Velocity area= 2 9 . 7 5  

Total Area = 
Rank = 

5 1 . 7 5  
3 

2 4 . 3 6  
4 1 . 5 0  

6 5 . 8 6  
7 

3 0 . 3 0  
6 8 . 6 3  

9 8 . 9 3  
9 

River Red Sand 
Carpsucker Shiner Shiner 

-. 

Depth area = 3 3 . 7 5  
Velocity area= 2 6 . 2 5  

Total Area = 
Rank = 

6 0 . 0 0  
5 

3 5 . 0 5  
3 2 . 1 3  

6 7 . 1 7  
8 

2 9 . 0 8  
3 0 . 2 5  

5 9 . 3 3  
4 

Juvenile 
River 
Shiner 

Adult (warm) 
River Plains 
Shiner .Killifish 

Depth area = 
Velocity 'area= 

Total Area = 
Rank = 

1 0 . 6 0  
1 7 . 3 6  

2 7 . 9 7  
1 

3 0 . 2 7  
3 2 . 7 5  

6 3 . 0 2  
6 

1 1 . 4 9  
2 1 . 9 6  

3 3 . 4 5  
2 
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Figure 22. Habitat su i t ab i l i t y  curves 
for 

mmn 

channel ca t f i sh .  
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SPECKLED CH.3 DEPTH 

0. i  

0 

Depth (feet) 

SPECXLED CHUB COVER 

F i g u r e  23. Habitat su i tab i l i ty  curves f o r  speckled chub adults. 
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PLAINS KILLIFISH E P T H  
chaarict and Associates. 1989 

0 

$ 0  B 
0 

a 

PLAINS KILLIFISH V E L C C l M  
Chadrlck and Associates. 1989 

PLAINS KILLIFISH SUBSTRATE 

ChadwlcK and ASSOClateS, 1969 

2.5  5 5 . 1  

Figure 24. 
adults.  

H a b i t a t  s u i t a b i l i t y  curves for pla ins  k i l l i f i s h  
N o  curve. is  avai lable  for cover for t h i s  species .  
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ADDITIONAL RECOMMENDATIONS 

The Workgroup adopted the guilding approach, recommended by the 
Service and NGPC. The Workgroup recommends that this approach be 
applied in evaluation of management alternatives. 
recommends further that: 

The Workgroup 

1. Additional data be collected to validate the HSI 
curves. 

2. Application of the guilding approach in the PHABSIM 
process should be evaluated further. 

3. The effect of including additional characteristic 
species (such as invertebrates) should be evaluated. 

4. Additional research must be conducted to address 
special habitat types (e.g., sloughs, backwaters, etc) 
either by aerial photography or field work. 

5. Cover codes need to be evaluated and standardized for 
all HSI curves and.transect data ( I F G - 4  data decks). 

... 
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CHAPTER 6 

HABITAT I"AGEEilENT ALTERNATIVES 

Under current management programs implemented by the Platte River 
Whooping Crane Trust and the National Audubon Society about 8,000 
acres of river channel, wet meadows, and riparian forest have 
been dedicated to management. Not all of this land is now or 
will be available to be developed specifically for endangered 
species management in the Big Bend of the Platte River. An 
additional 470 acres of land was recently acquired by the Wyoming 
Water Development Commission to offset the effects to downstream 
habitats from construction of the Deer Creek project in Wyoming. 
Management responsibilities for the Wyoming land have been turned 
over to the U.S. Fish and Wildlife Service. 

Although the three entities mentioned above have developed their 
own management plans for the.land under their jurisdiction, no 
coordinated habitat management scheme currently exists in the Big 
Bend reach of the Platte River. As an aid to future management 
direction the Biology Workgroup developed a series of eight 
possible management alternatives that could be implemented in the 
Platte River system. 

. _  

The eight management alternatives developed are listed below. 
Presentation of these alternatives is in no particular order of h 

preference. Following the alternatives, we provide a narrative 
description of methods that.could be used to implement each 
alternative. The implementation methods are also listed in no 
particular order of preference. 

The Biology Workgroup purposefully did not discuss water 
management methods in the description of alternatives. These 
methods will be developed more fully by the Hydrolpgy Workgroup. 
However, the Biology Workgroup has developed a list of water 
management alternatives it believes will be useful to the 
Management Alternatives Workgroup in their deliberations. 

" I  

Y - .  

' PLATTE RIVER HABITAT MANAGEMENT ALTERNATIVES 

A. Historic Conditions Plan 

1. Conditions that are the goal of this alternative -- The 
principal goal of this plan is the n of the Platte 
River and associated habitats to 
the reach from Lexington to 
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2 .  

3 .  

4. 

5 .  

Describe the configurat ion.of  the mankged areas:  -- T h i s  
a l t e r n a t i v e  would involve the r i v e r  channel and a l l  lands 
f o r  one mile on e i t h e r  s ide  of the high banks of the r iver .  

Describe the r i v e r  reach tha t  would be included i n  t h i s  
a l t e r n a t i v e  -- T h i s  plan would include t h e  e n t i r e  B i g  Bend 
reach from the J-2 r e tu rn  near Lexington, Nebraska, 
downstream t o  near Chapman, Nebraska. 

L i s t  t h e  h a b i t a t  management techniques t h a t  a r e  appl icable  
t o  t h i s  a l t e r n a t i v e  -- 

a .  In-Channel Vecretation Manacrement 

1. Mechanical c lear ing  
2 .  Scouring flows 
3 .  Chemical con t ro l  
4. Fi re  management 
5 .  Regulated grazing 
6 .  Sediment supply and t r anspor t  
7 .  Instream s t ruc tu res  
8 .  Inundation flows 
9 .  Remove woody vegetat ion t o  reduce seed sources 

b. Wet Meadow Manacrement 

1. 
2 .  
3 .  
4. 
5 .  
6 .  
7 .  

9 .  
10. 

a .  

F i r e  management 
Regulated grazing 
In-meadow w a t e r  control  s t r u c t u r e s  
Closing drainage di tches  
Conversion of ag r i cu l tu ra l  land t o  wet meadows 
Change bank elevat ion 
Groundwater regulat ion 
Quant i ty  and timing of flows 
Water q u a l i t y  improvement 
Haying 

3 .  Conservation easements 

c .  On-Site SDecies Manacrement 

1. Predator con t ro l  
2 .  Regulation of human a c t i v i t i e s  
3 .  Law enforcement 

r.,4 .- Si t e - spec i f i c  management 

L i s t  the  h a b i t a t  p ro tec t ion  techniques appl icable  t o  t h i s  
a l t e r n a t i v e :  . 

a .  Methods 

1. Fee t i t l e  ownership 
2 .  Cooperative agreements w i t h  p r iva t e  landowners 
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b. 

4. 

5 .  
6 .  
7 .  
8 .  
9 .  
10. 
11. 
12. 

T a x  incentives for habitat maintenance by 
private 1 andowner s 
Technical assistance by agencies 
Land registry programs 
Agricultural land management 
Leasing 
Zoning 
Special designations 
Floodplain management 
Education 

Habitat Impacts 

1. 
2. 

3. 
4. 
5 .  
6 .  

. 7 .  
8.  
9 .  

'10. 
11. 
12. 

--. 13. 

Regulate industrial development 
Regulate existing and future surface water 
development 
Regulate groundwater development 
Bank stabilization/channel stabilization activities 
Road and bridge construction 
Airport development 
Adequate marking and routing of overhead wires 
Regulate residential development 
Sand and gravel development 
Regulate agricultural development 
Pesticides 
Hazardous substance control 
Airspace restrictions 

6 .  Discuss the pros and cons of.this alternative: 

PROS 

1. Return all habitats to their pristine condition. 

- CONS 

1. To implement this alternative, virtually all 
development in the Platte River valley would have 
to be removed including highway bridges and power 
lines. This alternative is impractical given the 
ownership, social structure, county, state, and 
national infrastructure requirements. 

B. Seument .f Wanaaement P l a n  

1. Conditions that are the goal of this alternative -- Provide 
an area of habitat suitable for  endangered species in each 7- 7- of the ten,highway bridge,segments'between Lexington and' 
Chapmanxbraska. 
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2 .  Describe t h e  conf igu ra t ion  of t h e  managed,areas -- This  
a l t e r n a t i v e  would involve  d i s c r e e t  a r eas  of habi ta t  cen tered  
on the main channel of the r iver .  Habi ta t s  wi th in  the-areas 
would inc lude  a complex of shallow and deep r i v e r  channel,  
unvegetated r i v e r i n e  sandbars ,  w e t  meadows, croplands,  and 
some la rge  trees t o  be used f o r  b a l d  eagle  perches add 
r o o s t s .  W e t  meadows would be confined t o  a reas  wi th in  one 
m i l e  on e i ther  side of the high banks of the  r i v e r .  
Segments would be smaller a reas  ( e .g .  2500  a c r e s )  than the 
b locks  i n  Al t e rna t ive  C .  

3 .  Describe t h e  r i v e r  reaches t h a t  would be included i n  t h i s  
a l t e r n a t i v e  -- T h i s  p l an  would inc lude  each of t h e  1 0  br idge 
segments i n  t h e  B i g  Bend of t h e  P la t t e  River from t h e  J-2 
r e t u r n  near  Lexington, Nebraska, downstream t o  near Chapman, 
Nebraska. 

L i s t  the  habi ta t  management techniques t h a t  a r e  app l i cab le  
t o  t h i s  a l t e r n a t i v e  -- 

4. 

a.  In-Channel Vecretation Manacrement 
._ 

--. 

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

Mechanical c l e a r i n g  
Scouring flows 
C h e m i c a l  c o n t r o l  
F i r e  management 
Regulated g raz ing  . 

Sediment supply and t r a n s p o r t  
Instream s t r u c t u r e s  
Inundation flows 
Remove woody vege ta t ion  t o  reduce seed sources 

b.  W e t  Meadow Manasement 

1. F i r e  management 
2 .  Regulated g raz ing  
3 .  In-meadow water c o n t r o l  s t r u c t u r e s  
4. Closing drainage ditches 
5. 
6 .  Change bank e l e v a t i o n  
7 .  'Groundwater r e g u l a t i o n  
8 .  
9 .  Ch,emical t r ea tmen t  

Conversion of a g r i c u l t u r a l  l ands  t o  w e t  meadows 

Quantity and t iming of f lows  

10. ,"Water q u a l i t y  improvement 
11. Haying 
12. In-channel water  c o n t r o l  s t r u c t u r e s  
1 3 .  Pumping-. 

c .  On-Site S D e c i e s  Manacrement 
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1. Predator control 
2. Regulation of human activities 
3. Law enforcement 
4. Site-specific management 

5. List the habitat protection techniques that are applicable 
to this alternative -- 

a. Methodg 

1. 
2 .  
3 .  
4. 

5 .  
6. 
7 .  
8 .  
9 .  
10. 
11. 
12. 

Fee title ownership 
Cooperative agreements with private landowners 
Conservation easements 
Tax incentives f o r  habitat maintenance by 
private landowners 
Technical assistance by agencies 
Land registry programs 
Agricultural land management 
Leasing 
Zoning 
Special designations 
Floodplain management 
Education 

b. Habitat ImDacts . 

1. 
2 .  

3 .  
4.  

5 .  
6 .  
7 .  
8 .  
9 .  
10. 
11. 
12. 
13.  

Regulate industrial development 
Regulate existing and future surface water 

Regulate groundwater development 
Bank stabilization/channel stabilization 

Road and bridge construction 
Airport development 
Adequate marking and routing of overhead wires 
Regulate residential development . 
Sand and gravel development 
Regulate agricultural development 
Pesticides 
Hazardous substance control 
Airspace restrictions 

development 

activities 

6. Discuss-the pros and cons of this alternative: 

PROS 

1. Provide roosting opportunities visible to whooping 
cranes wherever they cross the Platte River in its Big 
Bend reach. 

all endangered species. 
2. Achieve equal and frequent distribution of habitats for 
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3. Increased availability of habitat,over current 
conditions. 

4. An operational plan for this alternative currently 
exists. 

5. Distribution of the endangered species over widespread 
areas reduces the potential negative effects of 
stochastic events (e.g., oil spills, storms, disease, 
drought, etc.) from decimating their populations. 

6. Fewer land ownerships would be involved per river 
segment. 

7. Increased opportunities for coordinated management of 
habitats. 

8. .Increased opportunities for public access to the river. 

- CONS 

1. Increased management costs. 
2. Logistical difficulties. 
3. Greater likelihood of disturbance due to increased area 

4. Habitat degradation will still occur in unmanaged 

5. 

6. 
7. Increased administrative costs. 
8. Increased opportunity for genetic isolation among f r  

of perimeter. 

areas. 
May require more extensive restoration of degraded 
habitats. 
Suitable habitat may not be available in each segment. -_ 

nesting least terns and piping plovers. 

C. Block Manasement Plan - 

1. Conditions that are the goal of this alternative -- 
Intensive management of up to four specific habitat areas on 
the Platte River evenly distributed between the J -2  return 
downstream to near Chapman, Nebraska. 

2 .  Describe the configuration of the managed arek -- This, 
alternative would involve blocks of habitat centered .- c__ on the 
river channel and extending out up to 1.5 miles from either 
of the high banks of the river. Ideally, each management 
block would be centered within single bridge segments to 
avoid disturbance. 

Descri-be' the river reaches that would be included in this 
alternative -- The Block Management Plan would involve 
habitat in discreet river reaches including: 1) the Overton 
area extending-'from the J -2  river return downstream to the 
Eim Creek bridge; 2) the Kearney-Gibbon area extending from 
2 miles downstream from the Kearney bridge to 2 miles 
downstream from the Gibbon bridge; and 3) the Mormon Island 
reach extending from 2 miles above the Wood River bridge to 

3 .  
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2 miles downstream from the U.S. Highway 34 bridge near 
Grand Island. , 

4. List the habitat management techniques that are applicable 
to this alternative -- 

a. In-Channel Vecretation Manacrement 

1. Mechanical clearing 
2. Scouring flows 
3. Chemical control 
4. Fire management 
5. Regulated grazing 
6 .  Sediment supply and transport 
7. Instream structures 
8.  Inundation flows 
9. Remove woody vegetation to reduce seed sources. 

b. Wet Meadow Manasement 

1. 
2 .  
3 .  
4.  
5. 
6 .  
7 .  
8 .  
9 .  
10. 
11. 
12. 
13. 

Fire management 
Regulated grazing 
In-meadow water control structures 
Closing drainage ditches 
Conversion of agricultural lands to wet meadows 
Change bank elevation 
Groundwater regulation 
Quantity and timing of flows 
Chemical treatment 
Water quality improvement 
Haying 
In-channel water control structures 
Pumping 

c. On-Site SDecies Manasement 

1. Predator control 
2. 'Regulation of human activities 
3. Law enforcement 
4.. "' Site-specific management 
'5. List the habitat protection techniques 

applicable to this alternative -- 

1. F.ee title ownership 
2. Cooperative agreements with private landowners 
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2 .  
3 .  
4. 

5 .  
6 .  
7 .  
8 .  
9 .  
10. 
11. 
12. 

Cooperative agreements with private landowners 
Conservation easements 
T a x  incentives for habitat management by private 
1 andowner s 
Technical assistance by agencies 
Land registry programs. 
Agricultural land management 
Leasing 
Zoning 
Special designations 
Floodplain management 
Education 

b. Habitat ImDacts 

1. 
2.  

3 .  
4. 

5 .  
6. 
7 .  
8 .  
9 .  
10. 
11. 
12. 
1 3 .  

Regulate industrial development 
Regulate existing and future surface water 

Regulate groundwater development 
Bank stabilization/channel stabilization 
activities 
Road and bridge construction 
Airport development 
Adequate marking and routing of overhead wires 
Regulate residential development 
Sand and gravel development 
Regulate agricultural development 
Pesticides 
Hazardous substance control 
Airspace restrictions 

development 

6. Discuss the pros and cons of this alternative: 

PROS 

1. 
2 .  

3 .  

4. 

5 .  

6 .  

7 .  

Large units are more efficiently managed. 
Large units are more cost efficient at initial 
acquisition. 
Large units are more efficient in minimizing 
disturbances. 
Large units are more efficient in providing contiguous 
area to satisfy the species habitat requirements (e.g., 
feeding, roosting, nesting, habitat all in one unit). 

conditions. 
Achieves .equal distribution of habitats for all 
endangered species. 
Less restoration management may be required if the 
blocks are centered on the best available existing 
habitat. 

<'Increased availability of habitat over current 
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9 .  Reduction i n  the  p robab i l i t y  of reduced gene flow among 
nes t ing  l e a s t  t e rns  and piping plovers .  

hab i t a t s .  
1 0 .  Increased opportuni t ies  f o r  coord'inated management of 

11. Increased opportuni t ies  f o r  publ ic  access t o  the r i v e r .  

CONS 

1. Increased l ikel ihood of population decl ines  among 
whooping cranes due t o  s tochas t ic  events .  

2 .  H a b i t a t  degradation would continue t o  occur outs ide of 
t he  managed areas .  

3 .  Acquis i t ion d i f f i c u l t i e s  could a r i s e  from deal ing w i t h  
increased numbers of landowners. 

4. Nest ing,  roost ing,  and foraging opportuni t ies  are  less 
f requent ly  d i s t r i b u t e d .  

5 .  Reduced l ikel ihood of obtaining a contiguous t r a c t  of 
des i reable  hab i t a t .  

D. Block/Sement P l a n  

1. Conditions t h a t  a re  the goa l  of t h i s  a l t e r n a t i v e  -- A 
mixture of the Block and Segment Management Plans w i t h  
smaller managed segments between the in tens ive ly  managed 
blocks.  
br idge segment. 

Idea l ly  there  would be a management area i n  each 

2 .  Describe the configurat ion of the  managed areas -- T h i s  
a l t e r n a t i v e  would involve blocks of h a b i t a t  centered on the 
r i v e r  channel and extending out  up t o  1 . 5  m i l e s  from e i t h e r  
of t he  high banks of the  r iver .  The plan a l s o  includes 
a reas  of h a b i t a t  centered on the  r i v e r  channel i n  r i v e r  
reaches between the in t ens ive ly  managed blocks.  Managed wet 
meadows would be confined t o  areas  within one m i l e  on e i t h e r  
side of t h e  high banks of t h e  r i v e r .  

3 .  Describe the  r i v e r  reaches t h a t  would be incLuded i n  t h i s  
a l t e r n a t i v e  -- T h i s  plan would include each of the  ten 
br idge segments between t h e  J-2 r i v e r  r e tu rn  near Lexington 
downstream t o  near Chapman, Nebraska. 

4 .  L i s t  t h e ' h a b i t a t  management techniques t h a t  a r e  appl icable  
t o  t h i s  a l t e r n a t i v e  -- ' 

*I 

a .  fn-Channel Vesetat ion Manacrement 

1. Mechanical c l e a r i n g  
2 .  Scouring flows 
3 .  Chemical con t ro l  
4. Fi re  management 
5 .  Regulated grazing 
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6. Sediment supply and transport 
7. Instream structures 
8. Inundation flows 
9. Remove woody vegetation to reduce seed sources 

b. Wet Meadow Manacrement 

1. 
2 .  
3 .  
4 .  
5 .  
6. 
7 .  
8 .  
9 .  
10. 
11. 
12. 
13. 

Fire management 
Regulated grazing 
In-meadow water control structures 
Closing drainage ditches 
Conversion of agricultural lands to wet meadows 
Change bank elevation 
Groundwater regulation 
Quantity and timing of flows 
Chemical treatment 
Water quality improvement 
Haying 
In-channel water control structures 
Pumping 

c. On-Site Species Manacrement 
. .  
1. Predator control 
2. Regulation of human activities 
3. Law enforcement 
4. Site-spe.cific management 

5 .  List the habitat protection techniques applicable to 
this alternative -- 

a. Methods 

1. Fee title ownership 
2. 
3. Conservation easements 
4. 

5. Technical assistance by agencies 
6. Land registry programs 
7. 'Agricultural land management 
8. Leasing 
9... Zoning 

Cooperative agreements with private landowners 

Tax incentives for habitat maintenance by private 
landowners 

l 'b.  Special designations 
11. Floodplain management 
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12. Education 

b. Habitat ImDacts 

1. 
2 .  

3 .  
*4 . 
5 .  
6. 
7 .  
a .  
9 .  
10. 
11. 
12. 
13. 

Regulate industrial development 
Regulate existing and future surface water 

Regulate groundwater development 
Bank stabilization/channel stabilization 
activities 
Road and bridge construction 
Airport development 
Adequate marking and routing of overhead wires 
Regulate residential development 
Sand and gravel development 
Regulate agricultural development 
Pesticides 
Hazardous substance control 
Airspace restrictions 

development 

6. Discuss the pros and cons of this alternative: 

The positive and negative aspects of this alternative are 
essentially the same as those of Alternatives B and C, 
depending on the mix of the blocks and segments. The 
principal advantage of this alternative is its flexibility, 

-.. and therefore may be more pragmatic. This alternative could 
allow for the maximization of the best features of each of 
the two previous alternatives. 

Specific advantages and disadvantages of this alternative 
include : 

PROS 

1. 

2.  

3 .  

4. 

5. 

6. 

7 .  

Provide roosting opportunities visible to whooping 
cranes wherever they cross the Platte River in its Big 
Bend reach. 
Achieves equal and frequent distribution of habitats 
f o r  all endangered species. 
Increased availability of habitat over current 
conditions. 
An operational plan for the segment portion of this 
alternative currently exists. 
Distribution of the endangered species over widespread 
'dreas reduces the potential negative effects of 
stochastic events (e.g., oil spills, storms, disease, 
drought, .etc.) from decimating their populations. 
Increased opportunities for coordinated management of 
habitats. 
Large units are more efficiently managed. 

.... 
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a .  

9 .  

10. 

11. 

12. 

1 3 .  

14. 

Large units are more cost efficient at initial 
acquisition. 
Large units are more efficient in minimizing 
disturbances. 
Large units are more efficient in providing contiguous 
area to satisfy the species habitat requirements (e.g., 
feeding, roosting, nesting, habitat all in one unit). 
Less restoration management may be required if blocks 
and segments are centered on the best available 
existing habitat. 
Protection of wet meadows could be more easily achieved 
in large units because of increased control of land 
area. 
Reduction in the probability of reduced gene flow among 
nesting least terns and piping plovers. 
Increased opportunities for public access to the river. 

1. Increased management costs. 
2. Habitat degradation will still occur in unmanaged 

3. May require more extensive restoration of degraded 

4. Suitable habitat may not be available in each segment. 
5. Increased administrative costs. 

--_ 6. Acquisition difficulties could arise from dealing with 

areas. 

habitats. 

increased numbers of landowners. 

E. Maintain the Status Ouo 

1. Conditions that are the goal of this alternative -- 
Maintain the available habitat at existing acreages and 
reasonably foreseeable projects. 

2. Describe the configuration of managed areas -- This 
plan provides for no new lands to be acquired or 
managed in the Platte River valley other than those 
currently planned. 

3 .  

4. 

a. 

Describe the river reaches to be included in this 
alternative --This plan would involve the entire B i g  
Bend reach from the J-2 river return near Lexington, 
downstream to near Chapman, Nebraska. .: 

List the habitat management techniques that are 
applicabl-e to this alternative -- 

In-Channel Habitat Manasement 
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5 .  

1. 
2 .  
3 .  
4. 
5 .  
6.  
7 .  

Mechanical clearing 
Scouring flows 
Chemical control 
Fire management 
Regulated grazing 
Sediment supply and transport 
Remove woody vegetation to reduce seed sources 

b. Wet Meadow Manaaement 

1. 
2 .  
3 .  
4. 
5 .  
6 .  
7 .  
8 .  
9 .  
10. 

Fire management 
Regulated grazing 
In-meadow water control structures 
Closing drainage ditches 
Conversion of agricultural lands to wet meadows 
Change bank elevation 
Chemical treatment 
Water quality improvement 
Haying 
Pumping 

C. On-Site SDecies Manasement 

1. Predator control 
2. Regulation of human activities 
3. Law enforcement 
4. Site-specific management 

List the habitat protection techniques that are 
applicable to this alternative -- 

a. Methods 

b. 

1. Fee title ownership 
2. Conservation easements 
3. Technical assistance by agencies 
4. Leasing 
5. Education 

Habitat' Impacts 

1. 

2 .  
3 .  

' 4 .  
5 .  
6 .  
7 .  
8 .  
9 .  

I ,  

..I 

Regulate existing and future surface water 
development 
Regulate groundwater development 
Bank stabilization/channel stabilization 
activities 
Road and bridge construction 
Airpo,rt development 
Adequate marking and routing of overhead wires 
Regulate residential development 
Sand and gravel development 
Regulate agricultural development 
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10. Pesticides 
11. Hazardous substance control 
12. Airspace restrictions 

6. Discuss the pros and cons of this alternative: 

PROS 

1. No increase in public expense. 
2. No future water development. 
3. Existing management areas would be maintained. 

CONS 

1. High per-acre management costs due to increased 

2. No improvement in flow conditions. 
3. No commitment to management by Federal agencies. 
4 .  No additional management opportunities. 
5. No future water development. 
6. Habitat degradation will still occur in unmanaged 

7. Reduced opportunities to effect endangered and 

8. Nesting, roosting, and foraging opportunities are less 

9. No opportunity to obtain a contiguous tract of 

vegetation removal requirements on managed areas. 

areas. 

threatened species recovery. 

frequently distr-ibuted. 

desireable habitat. . 

river. 

River' habitats. 

10. Less increase in opportunities for public access to the 

11. Reduced likelihood of coordinated management of Platte 

F. The 89-Mile P l a n  

1. Conditions that are the goal of this alternative -- 
Maximize habitat management opportunities over the entire 
reach from Lexington to Chapman, Nebraska, under the best 
possible conditions. 

2. Describe the configuration of the managed areas -- This 
alternative would involve all the land within one mile of 
the ri-ve"r channel. 

3. Describe the river reaches that would be included in this 
alternative --.This plan would include the entire Big Bend 
reach from the J -2  river return m a r  Lexington , do-mstream 
to near Chapman, Nebraska. 
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4. List the habitat management techniques that are applicable 
to this alternative -- 

a. In-Channel Vesetation Manasement - 
1. 
2 .  
3 .  
4. 
5 .  
6.  
7 .  

9 .  
a .  

Mechanical clearing 
Scouring flows 
Chemical control 
Fire management 
Regulated grazing 
Sediment supply and transport 
Instream structures 
Inundation flows 
Remove woody vegetation to reduce seed sources 

b .  Wet Meadow Manacrement 

1. 
2 .  
3 .  
4. 
5 .  

6.  
7 .  

9 .  
10. 
11. 
1 2 .  
13. 

a .  

Fire management 
Regulated grazing 
In-channel water control structures 
Closing drainage ditches 
Conversion of agricultural lands to wet 
meadows 
Change bank elevation 
Groundwater regulation 
Quantity and timing of flows 
Chemical treatment 
Water quality improvement 
Haying 
In-channel water control structures 
Pumping 

c. On-Site SDecies Manasement 

1. Predator control 
2. Regulation of human activities 
3. Law enforcement 
4. Site-specific management 

5. List the habitat protection techniques applicable to this 
alternative -- 

a. Methods 

1. Fee title ownership 
2. I ,  Cooperative agreements with private landowners 
f3.. Conservation easements 
4. Tax incentives for habitat maintenance by 

private landowners 
5. Technical assistance by agencies 
6. Land registry programs 

i 
i 
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6.  

b. 

7. Agricultural land management 
8. Leasing 
9 .  Zoning 
10. Special designations 
11. Floodplain management 
12. Education 

Habitat ImDac ts 

1. 
2. 

3 .  
4. 

5 .  
6 .  
7 .  
8 .  
9 .  
10. 
11. 
12. 
13. 

Discuss 

Regulate industrial development 
Regulate existing and future surface water 
development 
Regulate groundwater development 
Bank stabilization/channel stabilization 
activities 
Road and bridge construction 
Airport development 
Adequate marking and routing of overhead wires 
Regulate residential development 
Sand and gravel development 
Regulate agricultural development 
Pesticides 
Hazardous substance control 
Airspace restrictions 

the pros and cons of this alternative: 

PROS 

1. Maximization of habitat management opportunities 

2. Widespread availability of endangered species habitats. 
3. Existing management areas would be maintained and 

4. Increased likelihood of large contiguous tracts of 

5. Greater flexibility of management opportunities. 
6. Expanded opportunities for preservation :and management 

7. Increased opportunities for public access to the river. 

throughout the Big Bend reach. 

possibly expanded. 

managed habitat. 

of habitat. 

CONS 

1. Very expensive to implement. 
2. Very complex land acquisition program. 
3. ,GrGater management difficulty. 
4 .  Increased logistical difficulties. 
5. Very high management costs. 
6. May require more extensive restoration of degraded 

habitat. 
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G. Platte River System Manacrement P l a n  

1. Conditions that are the goal of this alternative -- Maximize 
habitat management opportunities on the entire Platte River 
system in Nebraska including the North Platte and South 
Platte rivers upstream to the Colorado and Wyoming borders. 

2. Describe the configuration of the managed areas -- This plan 
would involve the river channel and'all land for one mile on 
either side of the high banks of the rivers. 

3. Describe the river reaches that would be included in this 
alternative -- The System Management Plan would involve 
maximizing management possibilities throughout the river 
system from the Colorado and Wyoming borders east along the 
mainstem stem Platte River to its confluence with the 
Missouri River. 

4. List the habitat management techniques that are applicable: 

a. In-Channel Vecretation Manacrement 
. .. 
1. 
2 .  
3 .  
4. 
5. 
6 .  
7 .  
8 .  
9 .  

Mechanical clearing 
Scouring flows 
Chemical control 
Fire management 
Regulated grazing 
Sediment supply and transport 
Instream structures 
Inundation flows 
Remove woody vegetation to reduce seed sources 

b. Wet Meadow Manaqement 

1. 
2 .  
3 .  
4. 
5. 

6 .  
7 .  
8 .  
9 .  
10. 
11. 
12. 
13. 

Fire management 
Regulated grazing 
In-channel water control structures 
Closing drainage ditches 
Conversion of agricultural lands to wet 
meadows 
Change bank elevation 
Groundwater regulation 
Quantity and timing of flows 
Chemical treatment 
Water quality improvement 
Haying 
In-channel water control structures 
Pump i.ng 
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c. On-Site Species Manasement 

1. Predator control 
2. Regulation of human activities 
3. Law enforcement 
4. Site-specific management 

5 .  List the habitat protection techniques applicable to- this 
alternative -- 

a. Methods 

1. 
2 .  
3.  
4. 

5 .  
6. 
7. 
8. 
9. 
10. 
11. 
12.  

Fee title ownership 
Cooperative agreements with private landowners 
Conservation easements 
Tax incentives for habitat maintenance by 
private landowners 
Technical assistance by agencies 
Land registry programs 
Agricultural land management 
Leasing 
Zoning 
Special designations 
Floodplain management 
Education 

b. Habitat Impacts 

1. 
2 .  

3 .  
4. 

5 .  
6 .  
7 .  
8 .  
9 .  
10. 
11. 
12. 
13. 

.r. 

Regulate industrial development 
Regulate existing and future surface water 
development 
Regulate groundwater development 
Bank stabilization/channel stabilization 
activities 
Road and bridge construction 
Airport development 
Adequate marking and routing of overhead wires 
Regulate residential development 
Sand and gravel development 
Regulate agricultural development 
Pesticides 
Hazardous substance control 
Airspace restrictions 

6. Discuss the pros and cons of this alternative: 

The advantages, and disadvantages of this alternative listed 
below are the same as those of the 89-Hile Plan. Because 
the plan involves the entire river system from the Colorado 
and Wyoming borders downstream through Nebraska, management 



110 

H. 

1. 

2 .  

3 .  

4. 

oppor tun i t i e s  a r e  t h e  g r e a t e s t  of any of t h e  p lans  
descr ibed .  However, t h e  magnitude of t h e  nega t ives  i s  
inc reased  considerably by t h e  g r e a t e r  management c o s t s  and 
increased  l o g i s t i c a l  d i f f i c u l t i e s .  

PROS 

1. 

2. 
3 .  

4. 

5 .  
6. 

7 .  

CONS 

1. 
2 .  
3 .  
4. 
5 .  
6. 

( 

Maximization of h a b i t a t  management o p p o r t u n i t i e s  
throughout t he  P l a t t e  River sys tem.  
Widespread a v a i l a b i l i t y  of endangered s p e c i e s  h a b i t a t s .  
Exis t ing  management a reas  would be maintained and 
poss ib ly  expanded. 
Increased l i k e l i h o o d  of l a r g e  cont iguous t r a c t s  of 
managed hab i t a t .  
Greater  f l e x i b i l i t y  of management o p p o r t u n i t i e s .  
Expanded o p p o r t u n i t i e s  f o r  p r e s e r v a t i o n  and management 
of h a b i t a t .  
Increased o p p o r t u n i t i e s  f o r  public '  access  t o  t h e  r i v e r .  

V e r y  expensive t o  implement. 
V e r y  complex l and  a c q u i s i t i o n  program. 
Greater  management d i f f i c u l t y .  
Increased l o g i s t i c a l  d i f f i c u - l t i e s .  
V e r y  high management c o s t s .  
May requ i r e  more ex tens ive  r e s t o r a t i o n  of degraded 
h a b i t a t .  

No Action P l a n  

Conditions t h a t  are t h e  goa l  of t h i s  p l a n  -- N o  management 
of e x i s t i n g  h a b i t a t s  by any o r g a n i z a t i o n .  

Describe t h e  conf igu ra t ion  of the  managed a r e a s  -- N o  
s p e c i f i c  management a r e a s  a r e  de f ined  a s  a par t  of t h i s  
a l t e r n a t i v e .  Future  a v a i l a b i l i t y  of h a b i t a t  f o r  endangered 
spec ie s  would r e s u l t  from r e l i a n c e  on pr ivate  landowner 
i n i t i a t i v e .  

Describe the r i v e r  reaches t h a t  would be inc luded  i n  t h i s  
a l t e r p a t y v e  -- T h i s  a l t e r n a t i v e  i s  a p p l i c a b l e  t o  t h e  e n t i r e  
B i g  Bend reach from the  J - 2  \r iver r e t u r n  n e a r  Lexington, 
downstream t o  near  Chapman, Nebraska. 

L i s t  the  h a b i t a t  management techniques t h a t  are app l i cab le  
t o  t h i s  a l t e r n a t i v e  -- 

a .  In-Channel Vese ta t ion  Manasement 
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1. Mechanical clearing (by waterfowl hunters) 

5. 

6 .  

b. 

C. 

Wet Meadow Manacrement 

None 

On-Site SDecies Manacrement 

1. Law enforcement 

List the habitat protection techniques applicable to this 
alternative -- 

a. Methods 

None 

b. Habitat ImDact s 

None 

Discuss the pros and cons of this alternative: 
--. PROS 

1. No management costs; 

CONS 

1. 
2 .  

3 .  

4.  

5 .  
6 .  
7 .  
a .  

9. 

10. 

11. 

Habitat degradation will continue to occur. 
Greater likelihood of disturbance to endangered species 
occupying the river. 
Increased likelihood of population declines among 
whooping cranes due to stochastic events:. 
Nesting, roosting, and foraging opportunities would be 
greatly reduced. 
No improvement in flow conditions. 
No commitment to management by Federal agencies. 
No additional management opportunities. 
Loss of opportunities to effect endangered and 
threatened species recovery. 
,No "'opportunity to obtain a contiguous tract of 
desireable habitat. 
No increase in opportunities for public access to the 
river. 
No opportunity for coordinated management of Platte 
River habitats. 
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ALTERNATIVE IMPLEMENTATION METHODS 

Below we provide a brief narrative of the components of each of 
the implementation techniques that can be used with the 
management alternatives. 

I. 

1. 

2 .  

3. 

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

10. 

Water Manasement 

Change Bureau of Reclamation operations on the North Platte 
River system to benefit instream flows -- Possible changes 
in Bureau operations may'provi.de water sources to benefit 
instream flows. 

Operation of Federal Energy Regulatory Commission projects - 
- Changes in the operation of FERC licensed projects may 
provide water sources to benefit instream flows. 

Allocation of unappropriated water for instream flows -- 
Seek an allocation of unappropriated water for instream 
flows from the Nebraska Department of Water Resources. 

Buy out of consumptive water rights and convert to instream 
flows -- Acquisition of existing water rights and transfer 
of those rights to assure flows during crucial time periods 
each year 

Federal water rights -- The United States government could 
acquire an instream flow right in the Platte River. 

Development of new storage to augment flows -- Construction 
of streamside reservoirs designed for releases to augment 
flows during crucial time periods each year. This would 
require a storage use right for instream flow purposes. 

No further development of some water resource.projects -- 
Relinquishment of State, Federal, or local water development 
projects planned in the Platte River system in Colorado, 
Nebraska, and Wyoming. 

Regulate groundwater withdrawals -- The Nebraska State 
legislature could enact laws to regulate groundwater pumping 
during crucial time periods each year to prevent depletion 
of in,stFeam flows. 

On-farm water conservation measures and conveyance facili- 
ties -- Upgrading diversion canals and other irrigation 
facilities to improve their efficiency of water delivery. 

Buy out and convert existing water projects/rights -- Water 
stored in some upstream water project reservoirs that is not 
being used for irrigation purposes could be acquired by a 
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11. 

12. 

13. 

14. 

15. 

16. 

17. 

i a .  

19. 

11. 

1. 

Federal or State agency. Acquisition would allow for 
release of those waters to augment depleted flows in the 
system. 

Purchase storage rights -- Federal or State government 
agencies could purchase rights to water that would be stored 
in existing storage facilities. The stored water would be 
released at crucial time periods to 'augment instream. flows. 

Change Bureau of Reclamation operations on the South Platte 
River to augment instream flows -- Alteration of Bureau 
operations on the South Platte River system could improve 
the efficiency of managing water storage and timing water 
releases in the system in Colorado. 

Buy out and convert existing water rights on the South 
Platte River -- Some water rights existing in the south 
Platte River system could be purchased and converted to 
instream flows. 

Water transfers -- Cooperative agreements, memoranda of 
understanding, and other avenues may be used to affect 
inter-basin water transfers. 

Corps of Engineers flood control operations on the South 
Platte River--- Modification of operation of COE flood 
control projects to benefit instream flows. 

Improve efficiency of industrial water use -- Federal, 
State, or local incentives could be developed to encourage 
better management of industrial water use in the Platte 
River basin. 

Improve efficiency of municipal water use -- Federal, State, 
or local incentives could be developed to encourage better 
management of municipal water use in the Platge River basin. 
Communities could be required to install water meters on 
homes to curtail unregulated water use. 

Conversion of existing water uses -- New water projects 
could obtain their water from previously developed sources. 

Control high flows -- Provide a mechanism to prevent flows 
that wdld inundate least tern and piping plover nests. 

In-Channel Vesetation Manacrement 

Mechanical clearing -- Several types of machines and hand 
tools are available to remove encroached woody vegetation 
from riverine sandbars and from adjacent streamside areas. 
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2 .  

3 .  

4. 

5 .  

6 .  

7 .  

a .  

9 .  

Clear ing  can be used t o  enhance some a r e a s  t o  provide 
r o o s t i n g  and nes t ing  h a b i t a t .  

Scouring flows -- H i g h  flows of s u f f i c i e n t  magnitude and 
d u r a t i o n  could be used t o  remove some encroached annual and 
pe renn ia l  vege ta t ion  from r i v e r i n e  a r e a s .  Scouring flows 
rework bottom sediments. 

Chemical c o n t r o l  -- Properly l a b e l e d  herbicides could be 
used i n  some areas  t o  r e t a r d  encroached woody vege ta t ion .  
Widespread use of chemicals could  produce de t r imen ta l  
impacts t o  non-target areas. 

F i r e  management -- Repeated (annual )  c o n t r o l l e d  burns could 
be used on r i v e r i n e  and streamside areas sandbars  t o  r e t a r d  
encroaching woody and herbaceous v e g e t a t i o n .  

Regulated grazing -- Under some c i rcumstances ,  g raz ing  by 
ungula tes  could be used t o  re'tard encroaching woody and 
herbaceous vege ta t ion .  

Sediment supply and t ransp0r . t  -- Adequate s u p p l i e s  of 
sediments t r anspor t ed  by flows of s u f f i c i e n t  volume could 
remove some annual and p e r e n n i a l  v e g e t a t i o n  from r i v e r i n e  
areas. 

Instream s t r u c t u r e s  -- Temporary low-head dams could be 
cons t ruc t ed  t o  drown in-dhannel vege ta t ion .  Channel blocks 
and o t h e r  s t r u c t u r e s  could  be cons t ruc t ed  t o  r e d i r e c t  flows 
t o  encourage e ros ion  of sandbars  and i s l a n d s .  

Inundat ion flows -- Proper ly  timed flows of s u f f i c i e n t  
volume and dura t ion  could  be used t o  drown seeds o r  
s eed l ings  of encroaching v e g e t a t i o n .  

Remove woody vegeta t ion  t o  reduce seed sources  -- Cottonwood 
and o t h e r  t ree  spec ie s  i n  streamside a r e a s  could  be c u t  down 
t o  reduce seed sources .  

1 0 .  N o  vege ta t ion  management -- T h e  absence of manipulat ive 
management would a l low success ion  of woody and herbaceous 
cont inue  u n t i l  equi l ibr ium i s  reached. 

111. W e t  Meadow Manaaement 

1. F i r e  management -- Repeated (annual )  c o n t r o l l e d  burns could 
be used t o  r e t a r d  encroaching woody v e g e t a t i o n .  F i r e  a t  t h e  
proper  t i m e  could a l s o  be used t o  s t i m u l a t e  o r  r e t a r d  the  
product ion of cool-season o r  warm-season n a t i v e  g ra s ses  and 
f o r b s .  F i r e  can reduce t h e . h e i g h t  of the  v e g e t a t i o n  t o  
improve foraging o p p o r t u n i t i e s  f o r  whooping c r a n e s .  
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2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

10. 

11. 

12. 

Regulated grazing -- Under some circumstances, grazing by 
ungulates could be used to retard encroaching woody 
vegetation. 
to stimulate or retard the production of cool-season or 
warm-season native grasses and forbs. Grazing can reduce 
the height of the vegetation to improve foraging 
opportunities for whooping cranes. . 

In-meadow water control structures -- Some structures could 
be constructed to hold runoff to stimulate the growth of wet 
meadow vegetation. 

Closing drainage ditches -- Closing ditches could be used to 
restore the water supply to wet meadow vegetation. 

Grazing at the proper time could also be used 

Conversion of agricultural lands to wet meadows -- Low- 
lvins agricultural land could be acquired and managed to - _ -  
restore wet meadow vegetation. 

Change bank elevation -- Channel banks could be lowered to 
encourage water infiltration to wet meadows. 

Groundwater regulation -- Changes in pumping policies could 
be sought to discourage excessive removal of shallow 
groundwater supplies. 

Quantity and timing of flows -- Properly timed high quantity 
flows could be used to provide a proper water regime for wet 
meadow vegetation. 

Chemical treatment -- Properly labeled herbicides could be 
used in some areas to retard encroaching woody vegetation. 
Widespread use of chemicals could produce detrimental 
impacts to non-target areas. 

Water quality improvement -- Non-point source' pollution 
could be reduced to improve water quality. 
management techniques could be encouraged in adjacent areas 

Improved land 

to manage runoff. 

Haying -- 
vegetation. 
stimulatg or retard the production of cool-season or warm- 
season native grasses and forbs. Haying can reduce the 
height of the vegetation to improve foraging opportunities 
for whooping cranes. 

Haying could be used to retard encroaching woody 
Haying at the proper time could also be used to 

In-channel water control structures -- Some structures could 
be constructed to hold sediment and raise the channel bed. 
Other. structures could be used to divert stream flows. 
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13. Pumping -- Water could be pumped from the aquifer or from 
the river channel to provide an additional source of water 
for wet meadows. 

IV. On-Site SDecies Manacrement 

1. Predator control -- Trapping, predator enclosures, and other 
activities could be used to reduce or eliminate some 
predators from least tern and piping plover nesting 
colonies. 

2. Regulation of human activities -- Road construction, housing 
developments, and disruptive recreational activities should 
be discouraged near nesting, roosting, and foraging areas. 

3. Law enforcement -- An aggressive law enforcement effort 
could be put in place to discourage taking of endangered 
birds. 

4. Site-specific management -- Nesting roosting or foraging 
habitat could be developed in suitable areas in and adjacent 
to the river channel. 

V. H a b i t a t  Protection Methods 

1. Fee title ownership -- Ownership by a government agency or 
conservation organization could be used in'some areas to 
provide permanent protection of habitat. 

2. Cooperative agreements with private landowners -- Short- 
term or long term management agreements could be used to 
protect nesting or roosting habitat. 

acquired to remove development threats in some areas. 
3. Conservation easements -- Perpetual easements, could be 

4. Tax incentives for habitat maintenance by private landowners 
-- State or local governments could enact certain tax 
incentives to encourage conservation of endangered species 
habitat by private landowners. 

5. Technicai assistance by agencies -- The U.S. Fish and 
Wildlife Service, Nebraska Game and Parks Commission, or the 
Natural Resource Districts could provide private landowners 
with assistance in protecting or managing endangered species 
habitat. 

6. Land registry programs -- Registry programs could be 
developed to recognize important endangered species habitat. 
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7. Agricultural land management -- Landowners could be 
encouraged to implement a crop management program to ensure 
the continued existence of crops as forage items in some 
areas. 

8. Leasing -- Short-term or perpetual lease agreements could be 
developed to encourage the preservation of endangered 
species habitat. 

9. Zoning -- Zoning ordinances could be enacted or strengthened 
to encourage the conservation of endangered species habitat 
on private lands. 

10. Special designations -- Wild and Scenic River and similar 
designations could be used to discourage development and 
encourage conservation of endangered species habitat. 

11. Floodplain management -- Special designations could be 
sought to plan the future development of.lands in the 
floodplain of the Platte River. 

12. Education -- An effective, widespread education program 
could be implemented to inform the public about endangered 
species and their habitats in the Platte River valley. 

1. Regulate industrial development -- Future construction of 
industrial facilities that consume large quantities of water 
or displace or affect endangered species habitats could be 
restricted. 

2. Regulate existing and future surface water development -- 
Water development could be regulated to maintain an 
appropriate instream flow regime. 

3. Regulate groundwater development -- Regulation of future 
development could be used to discourage overuse of 
groundwater resources. 

4. Bank stabilization/channel stabilization activities -- The 
Corps of Engineers could discourage the placement of 
stabilization structures that disrupt flows or sediment 
transport. Existing techniques could be altered to improve 
their efficiency. 

Road and bridge construction -- Regulation of highway 
construction activities could be expanded to conserve 
terrestrial habitats and minimize impacts to flow regimes. 

5. 
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6 .  

7 .  

a .  

9 .  

10. 

11. 

12. 

13. 

Airport development -- Construction of,new airport 
facilities in the floodplain should be discouraged to 
protect terrestrial habitats, avoid disturbance of roosting, 
foraging, or nesting birds, and reduce the likelihood of 
airplane collisions with birds. 

Adequate marking and routing of overhead wires -- Future 
construction of overhead wires should be encouraged .to 
remain within existing occupied corridors. Existing 
overhead wires that could cause mortality to birds in flight 
could be marked to increase visibility. 

Regulate residential development -- Future residential 
development in the floodplain could be planned to avoid the 
destruction of existing terrestrial habitats, and to avoid 
disturbance to roosting, nesting, and foraging endangered 
species. 

Sand and gravel development -- Sandpit development could be 
regulated to minimize negative impacts to existing habitats. 
Sandpits could be intensively managed to maximize nesting or 
foraging opportunities for least terns and piping plovers. 

Regulate agricultural development -- Various programs of the 
U.S .  Department of Agriculture could be used to regulate 
future agricultural a-ctivities to enhance endangered species 
habitat. 

Pesticides -- Buffer'zones could be established to minimize 
exposure of endangered birds to potentially lethal 
chemicals. 

Hazardous substance control -- Toxic chemicals and other 
hazardous substances should be discouraged from being used 
or disposed near areas that might be occupied by endangered 
species. 

Airspace restrictions -- The Federal Aviation Administration 
and Department of Defense could impose stricter airspace 
restrictions to minimize disturbance of endangered birds, 
and to reduce the likelihood of collisions with birds in 
flight. 
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CHAPTER 7 

THE FUTURE 

T h e  Coordinating Committee d i r e c t e d  t h e  Biology Workgroup t o  
develop a program t o  monitor a recommended management plan f o r  
t he  P l a t t e  River i n  i t s  B i g  Bend Reach. La te r  i n s t r u c t i o n s  
d i r e c t e d  the Workgroup t o  develop only  a s e r i e s  of management 
a l t e r n a t i v e s  wi thout  s e l e c t i n g  a recommended p lan .  Lacking a 
s p e c i f i c  management goa l  makes development of a goa l -spec i f ic  
monitoring p l an  impossible  t o  develop. A s  an a l t e r n a t i v e ,  the  
Biology Workgroup adapted the fol lowing gene r i c  monitoring p l a n  
from one developed by Cur r i e r  e t  a l .  ( 1 9 8 5 ) .  A t  the  conclusion 
of t h i s  p l an  we p r e s e n t  s e v e r a l  spec ie s - spec i f i c  e f f o r t s  t ha t  can 
be used t o  monitor populat ion and h a b i t a t  change among i n d i v i d u a l  
endangered s p e c i e s  occupying the  P l a t t e  River. A goa l - spec i f i c  
management p l a n  w i l l  be developed a f t e r  t h e  Management 
A l t e r n a t i v e s  Workgroup has s e l e c t e d  a p r e f e r r e d  a l t e r n a t i v e .  

P l a t t e  R i v e r  Monitorinq Procrram 

T h e  goa l s  of a monitor ing program f o r  t he  P l a t t e  River ecosystem 
inc lude  : --. 

1. E s t a b l i s h  t h e  q u a n t i t y  and q u a l i t y  of e x i s t i n g  
endangered species h a b i t a t  i n  the  B i g  Bend of the 
P l a t t e  River. 

2 .  P r e d i c t  t r e n d s  i n  the q u a l i t y  and quan t i ty  of 
endangered spec ie s  habi ta t .  

3 .  P e r i o d i c a l l y  measure the  q u a n t i t y  and q u a l i t y  of 
endangered species habi ta t  and their  populations t o  
assess changes over t i m e .  

4. Provide information t o  a s s i s t  e f for t s  t o  p l an  e f f e c t i v e  
h a b i t a t  r e s t o r a t i o n  and p r e s e r v a t i o n .  

5 .  Update and r e f i n e  endangered s p e c i e s  models based on 
new data.  

I, 

T h e  cur ren t .  s t a t u s  of endangered s p e c i e s  h a b i t a t  along the  P l a t t e  
River i s  described ear l ie r  i n  t h i s  r e p o r t .  A review of 
h i s t o r i c a l  h a b i t a t  condi t ions  ( p r i o r  t o  s e t t l e m e n t )  i s  presented  
a s  a pe r spec t ive  f o r  t h e  c u r r e n t  h a b i t a t  s t a t u s .  Subsequent 
monitor ing r e p o r t s  w i l l  focus primarily on h a b i t a t  and popula t ion  
changes. Updated r e p o r t s  w i l l  be i s s u e d  p e r i o d i c a l l y  as major 
changes occur .  
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In order to monitor habitat for endangered species, an understand 
the life-history characteristics of the species is required. 
After these characteristics are known, the environmental data 
needed to monitor the habitat can be determined. For instance, 
grasslands of a particular size may be required before a certain 
species will nest. To assess the status of nesting habitat for 
this species, environmental data regarding the size and location. 
of grassland tracts would therefore be needed. 

Analyzing the juxtaposition of habitat components is a difficult 
task because they are usually distributed unevenly and occur at 
different frequencies. Consideration must be given to the 
relative value of each habitat component to the species, as well 
as the effective area of each component (accounting for 
disturbances). Such an analysis is even more complex when one 
considers the number of endangered species using the Platte River 
and that different species may be competing for some of the same 
habitat components. 

To monitor the complexity of habitat requirements and habitat 
distribution, two computer-based analysis techniques will be 
used. A geographical information management system (GIS) is 
needed which indicates the location of roads, forests, crop 
types, and other land features which are entered into a computer 
based on their geographic locations. These mapped data can be 
accessed, manipulated, and displayed through the computer. The , 

second technique involves the use of habitat suitability models 
to measure the relative.value of habitat for each species. Based 
on these needs, mapped geographical information (including the 
abundance and distribution of habitat components) can be 
evaluated to determine the habitat suitability for a particular 
species. Both distance measures (position of different habitat 
components in relation to one another) and the amount of habitat 
available are considered in the evaluation. 

The first step in the development of a GIs is to cJassify all the 
land surface cover types. Cover type classes are determined 
primarily by the habitat requirements of the species or their 
responses to particular habitat components. For example, to 
assess the value of an area for whooping cranes roosting, 
positive river channel habitat components such as unobstructed 
width, water width and water depth need to be included. In this 
report, a separate model was developed for each endangered 
species except the bald eagle. 

Species-specific activities that should be implemented to monitor 
population and habitat changes among endangered species on the 
Platte River are listed below. 

WHOOPING CRANE 
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1. 

2. 

3. 

4.  

5. 

Conduct aerial searches of the Platte River to detect 
the occurrence of whooping cranes during spring and 
fall each year. Spring surveys should be conducted 
during 25 March to 20 April. Fall surveys should be 
conducted during 15 October to 15 November. 

Stream profiles should be made at each riverine roost 
site to quantity streambed characteristics and other 
aspects of nocturnal roost sites. 

A public education program should be continued to 
encourage the reporting of whooping cranes not found by 
aerial searches. 

Locations of all confirmed sightings should be mapped 
(to the scale of each 40 acre block) to increase the 
data base on exact locations used by whooping cranes. 

Intensive habitat analyses should be conducted at each 
restored habitat site occupied by whooping cranes 
(primarily wet meadows) to determine macrohabitat and 
microhabitat characteristics of non-riverine foraging 
habitat. 

LEXST TERN 

1. Yearly monitoring of least tern populations at each 
nesting colony to assess nesting population and 
reproductive success changes. 

2. Color-mark a minimum of 50 least tern chicks every year 
to assess survivorship and return rates. 

Obtain nine-inch aerial color infrared photographs of 
the Platte River every three years. 

Use the photographs obtained in number 3'above to 
conduct a 20% sample of the status of riverine channel 

3 .  

4. 

5 .  

and S ' andpi t habitats in the Big Bend 

Use 'the habitat models to assess the 
tern riverine habitat in conjunction 
above. 

reach. 

status of least 
with number 4 

PIPING PLOVER 

1. Yearly monitoring of piping plover populations at 
nesting colony to assess nesting population and 
reproductive success changes. 

each 



2 .  

3 .  

4 .  

5 .  

BALD EAGLE 

1. 

2 .  

3 .  

4. 

5 .  
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Color-mark a minimum of 50  p ip ing  plover chicks yea r ly  
t o  a s ses s  surv ivorsh ip  and r e t u r n ' r a t e s .  

Obtain nine-inch a e r i a l  co lo r  i n f r a red  photographs of 
the P l a t t e  River every three yea r s .  

U s e  the  photographs obtained i n  number 3 above t o  
conduct a 20% sample of the status of r i v e r i n e  channel 
and sandp i t  habi ta t s  i n  the B i g  Bend reach.  

U s e  t he  hab i t a t  models t o  assess the  s t a t u s  of piping 
plover  r i v e r i n e  h a b i t a t  i n  conjunction w i t h  number 4 
above. 

Continue t o  cooperate w i t h  t he  National Wi ld l i f e  
Fede ra t ion ' s  annual mid-winter survey t o  a s ses s  changes 
i n  bald eagle  populat ions over t i m e .  

Develop improved techniques t o  more accu ra t e ly  describe 
the  s p a c i a l  d i s t r i b u t i o n  of bald eagles  i n  the  B i g  Bend 
reach. 

Monitor t h e  frequency of use of known nocturna l  ba ld  
eagle  roos t  s i tes  i n  the B i g  Bend reach each yea r .  

Conduct i n t ens ive  analyses  of t h e  h a b i t a t  components of 
bald eagle  noc turna l  r o o s t s  a t  five-year i n t e r v a l s .  

Monitor f a c t o r s  a f f e c t i n g  ice  formation i n  the  B i g  Bend 
Reach and i t s  in f luence  on the  a v a i l a b i l i t y  of bald 
eagle  foraging hab i t a t .  

FORAGE F I S H  

1. Yearly monitoring of s tanding  crop of sand sh ine r  
populat ions i n  June near  l e a s t  t e r n  nes t ing  co lonies .  
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CHAPTER 8 

SUMMARY 

The data contained in this report is a synthesis of the best 
information available on the endangered species resource in the 
Big Bend of the Platte River. Included is information on.past 
and current area of habitat, ch.anges (both positive and negative) 
in endangered species use of the river, a description of criteria 
used in developing species models, and a list of potential 
alternatives for the management of Platte River resources in the 
future. 

In presenting this information to the Project Manager, the, 
Biology Workgroup would like to reiterate that the models and 
management alternatives displayed in this report are not the 
final answer for the Platte River. If properly applied to the 
future management of Platte River habitats, the information in 
this report can be used as one tool in the successful recovery of 
endangered species using the Platte River. 

I, 
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