
INTERSTATE ARRANGEMENTS 
FOR MANAGING FISHERIES 

ON INLAND BORDER WATERS 

by 
V. Randall Tinsley 

Thesis submitted to the Graduate Faculty of the 
Virginia Polytechnic Institute and State 
University in partial fulfillment of the 

requirements for the degree of 

APPROVED: 

MASTER OF SCIENCE 

in 

Fisheries and Wildlife Sciences 
(Fisheries Option) 

L. A. N~elsen, Chairman 

R. J. Neves 

C. T. Goodsell 

May, 1984 
Blacksburg, Virginia 



ACKNOWLEDGEMENTS 

First and foremost I thank God for the eternity and the 

daily peace and guidance given through His Son. My wife, 

Margaret, provided pillars of strength when I needed it 

most. My parents, Vernon and Pearl, have seen me through it 

all. 

I gratefully acknowledge the advice and encouragement 

of my major advisor, Dr. Larry A. Nielsen. His continuous 

support made this unfunded research project possible. The 

comments and suggestions of the remainder of my committee, 

Drs. Charles T. Goodsell and Richard J. Neves, were greatly 

appreciated. 

A Virginia Sea Grant Internship provided the unique and 

valuable experience of working with Sheila Prindiville, Fred 

Fisher, Betty Diener, and the North Carolina-Virginia 

Interstate Agreement Task Force in 1983. 

This thesis is dedicated to my great aunt and great 

uncle, Opal Ruth and Floyd Ray Hunter. 

ii 



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS 

TABLE OF CONTENTS 

LIST OF FIGURES 

LIST OF TABLES 

LIST OF APPENDIX TABLES 

INTRODUCTION 

METHODS 

CARTOGRAPHIC SURVEY 

AGENCY SURVEY 

Pre-survey 

National survey 

Mail survey 

ADDITIONAL DATA 

RESULTS 

DATA COLLECTION AND QUALITY 

THE BORDERWATER RESOURCE 

Watered borders 

Borderwaters 

Distribution of the borderwater resource 

by state 

GENERAL DESCRIPTION OF ARRANGEMENTS 

Typology of interstate arrangements 

First dimension 

iii 

Page 

ii 

iii 

vii 

viii 

xi 

1 

10 

10 

14 

14 

19 

20 

23 

24 

24 

25 

25 

27 

29 

39 

39 

41 



Second dimension 43 

Distribution of arrangements 44 

Type IIA and IIB arrangements 45 

Type IB arrangements 48 

Type IA arrangements 50 

CONTENT OF TYPE IA ARRANGEMENTS 54 

Delimit the scope 54 

Borderwater identification 56 

Type of fishery 59 

Control the use of the resource 59 

License-related provisions 60 

Location-related provisions 64 

Activity-related provisions 68 

Control management 76 

Enforcement 76 

License revenues 78 

Public notice, stocking, cost-sharing 78 

Protect the arrangement 80 

Termination 81 

Previous arrangements, severability, 

duration 81 

COOPERATION FACTORS 83 

On borderwaters 85 

Arrangement occurrence 86 

Arrangement characteristics 88 

iv 



DISCUSSION 

On borders 

Arrangement occurrence 

Arrangement characteristics 

In states 

Arrangement occurrence 

Arrangement characteristics 

In regions 

DATA QUALITY AND ANALYSIS 

Cartographic survey 

Arrangements 

THE RESOURCE 

ARRANGEMENT TYPOLOGY 

Agreement types 

Management framework types 

INTERSTATE BORDERFISHERY ARRANGEMENTS 

Types IIA, IIB, and IB arrangements 

Type IA arrangements 

CONTENT OF TYPE IA ARRANGEMENTS 

Range of content 

Content as a function of the environment 

Content by waterbody type 

Content by area 

Regionalization 

v 

92 

94 

96 

101 

101 

103 

105 

109 

109 

109 

110 

112 

114 

114 

115 

116 

116 

118 

119 

119 

123 

123 

125 

126 



PROBLEMS ON BORDERWATERS 

Fishing regulations 

Knowledge about border fisheries 

The case study approach 

LITERATURE CITED 

APPENDIX TABLES 

VITA 

ABSTRACT 

vi 

128 

128 

129 

132 

134 

139 

153 



Figure 

1 

2 

3 

4 

5 

6 

LIST OF FIGURES 

Flowchart of the data collection methods, 
showing the fishery component targeted by each 
set of operations. Operations are enclosed by 
solid lines and components by dotted lines ..... . 

Map showing the east and west regions and the 
southeast and northeast sub-regions defined 
according to the distribution of inland water ... 

Hypothetical map showing the four categories of 
identification of borderwaters covered by 
Type IA arrangements: (1) single waterbody, 
al 1; ( 2) single waterbody, not al 1; 
(3) multiple waterbodies, all; (4) multiple 
waterbodies, not all ........................... . 

Distribution of commercial, sport, and 
commercial-sport arrangements by the nature of 
their fishing regulations ...................... . 

Distribution of river, impoundment or lake, and 
combined water type arangements by the nature of 
their fishing regulations ...................... . 

Hypothetical map of two states' inland waters 
and the formulas for calculating three measures 
of areal importance for each state and the 
combined value for both states. Difference and 
high and low values were calculated by comparing 
the measures for each state .................... . 

vii 

11 

15 

57 

70 

71 

93 



Table 

1 

2 

LIST OF TABLES 

The major operations of the agency survey, their 
purpose, and the specific activities within each 
operation ...................................... . 

Conflicts among reported provisions in 218 pairs 
of observations for borderwaters and their 
Type IA arrangements ........................... . 

3 Kruskal-Wallis tests for borderwater resource 
differences between eastern and western 

16 

26 

states (n=48) and northeastern and southeastern 
states (n=31)................................... 28 

4 

5 

6 

7 

8 

9 

10 

11 

Distribution of states by number of 
borderwaters ................................... . 

Distribution of states by total borderwater 
surface area ................................... . 

Distribution of states by percent of area and 
number of borderwaters represented by rivers .... 

Distribution of states by percent of area and 
number of borderwaters represented by 
impoundments ................................... . 

Distribution of states by percent of area and 
number of borderwaters represented by natural 
lakes .......................................... . 

Distribution of states by percent of area and 
number of borderwaters reported to support a 
cold water fishery ............................. . 

Distribution of states by percent of area and 
number of borderwaters of unknown temperature ... 

Distribution of interstate arrangements for the 
management of inland interstate border fisheries 
by type.of agreement and type of management 
framework ...................................... . 

12 List of autonomous interstate research/advisory 
institutions (all are Type IB), their funding 
support, structural components, and member 

31 

32 

34 

35 

37 

38 

40 

46 

agencies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

viii 



13 

14 

15 

16 

17 

Number of Type IA arrangements executed in 
joint, internal-only, or a combination of joint 
and internal-only documents, and the branch(es) 
of government that executed the arrangements .... 

Frequency of each observed function of Type IA 
arrangements and the frequency of each provision 
for these functions ............................ . 

Frequency of the specifications of the provision 
for borderwater identification ................. . 

Frequency of the specifications of the provision 
for type of fishery ............................ . 

Frequency of the specifications of two license-
related provisions for type of fishing 
reciprocity and for recognition of licenses, 
stamps, and license exemptions ................. . 

18 Frequency of the specifications of the provision 
for general definition of the reciprocal fishing 

52 

55 

58 

58 

61 

area. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

19 

20 

21 

22 

23 

24 

25 

Frequency of the specifications of the provision 
for markers of reciprocal area ............... , .. 

Frequency of the specifications of the provision 
for fishing regulations ........................ . 

Frequency of the specifications of the provision 
for ingress, egress, and/or interstate transport 
of catch ....................................... . 

Frequency of the specifications of the provision 
for enforcement ................................ . 

Frequency of the specifications of the provision 
for division of license revenues ............... . 

Frequency of the specifications of the 
provisions for non-license funding, stocking, 
and public notice .............................. . 

Frequency of the specifications of the provision 
for termination of the agreement ............... . 

ix 

67 

69 

75 

77 

77 

79 

82 



26 Chi-square and Kruskal-Wallis tests for 
relationships between physical parameters and 
the occurrence of arrangements on borderwaters.. 87 

27 Tests for relationships between physical 
parameters and characteristics of arrangements 
on borderwaters. (K = Kruskal-Wallis, 
S =Spearman rank-sum correlation).............. 89 

28 Kruskal-Wallis tests for relationships between 
possible cooperation factors and the existence 
of arrangements on watered borders.............. 95 

29 Tests for relationships between possible 
cooperation factors and characteristics of 
arrangements on borders. Differences, totals, 
minimum values, and maximum values of factors 
for pairs of states were examined on the 55 
borders that were covered by arrangements. 
(K = Kruskal-Wallis, S = Spearman rank-sum 
correlation).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 

30 Spearman rank-sum correlations between possible 
cooperation factors and percent of borderwater 
area and number under arrangement in each state. 102 

31 Spearman rank-sum correlations between possible 
cooperation factors and arrangement 
characteristics on the borders within each 
state. Forty-four states had Type IA 
arrangements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 

32 Kruskal-Wallis tests for regional differences 
among cooperation factors and arrangement 
characteristics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 

x 



Table 

1 

2 

3 

4 

5 

6 

LIST OF APPENDIX TABLES 

Total inland water surface area and inland 
borderwater area and number (total, by 
temperature, and by water type) for each state 
and for the 48 contiguous United States ...... . 

Percent of the area and number of borderwaters 
represented by each borderwater type and 
temperature for each of the 48 contiguous 
states and the U.S ........................... . 

Number of inland interstate borders, watered 
borders, and the percent of watered to total 
borders for each state and the U.S ........... . 

Percentage of the total water surface area 
found in borderwaters for each state and the 
u. s .......................................... . 

Number of each type of interstate arrangement 
for each state ............................... . 

List of borderwaters identified by the agency 
and cartographic surveys, with border states, 
borderwater type, area in acres, and 
temperature as warm, cold, or unknown. 
Arranged in alphabetical order of the border 
states ....................................... . 

xi 

140 

141 

142 

144 

146 

148 



INTRODUCTION 

Inland interstate border fisheries present special 

problems to the state agencies that are responsible for 

their management. There are no published accounts of the 

full range of these problems or the methods being used to 

address these problems. 

Interjurisdictional cooperation or the absence of 

cooperation on marine fisheries is given much attention. 

Gull and (1980), for instance, summarizes international 

interactions. Two symposia have focused on U.S. treatment 

of foreign fishing through the regional councils of the 

Fisheries Conservation and Management Act, and interstate 

interactions through three Marine Fisheries Compacts (Caudle 

1977; Jurgensen and Covington 1979). 

Three exceptional cases on inland waters have been 

given much attention, involving interstate-federal or 

international cooperation on the anadromous fisheries of the 

Columbia and Connecticut Rivers and the Great Lakes. 

Federal involvement in two cases has been extensive. The 

first, the Columbia River, supports a highly valued 

migratory salmonid sport and commercial fishery. The 

second, the Great Lakes, supports major sport and commercial 

fishing and is an international, as well as interstate, 

resource. The Mitchell Act (16 U.S.C. 755-757; 52 Stat.345) 

passed in 1938 and amended in 1946 (60 Stat.932) authorizes 

1 
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the Secretary of the Interior to carry on activities for 

conservation of fishery resources in the Columbia River 

Basin. The act specifically directs establishment of salmon 

hatcheries, 

experiments, 

engineering and 

and installation 

biological surveys and 

of fish protective devices. 

Agreements with state fishery agencies and construction of 

facilities on state-owned lands is also authorized, 

permitting the U.S. Fish and Wildlife Service to operate 

eight hatcheries and conduct fish husbandry research (U.S. 

Department of the Interior 1976). The focus of these 

federal activities is the amelioration of salmon stock 

reductions caused largely by extensive federal construction 

on the river. Meanwhile, the joint management decisions 

concerning stocking strategies, harvest regulation, catch 

allocation, and other factors are made by Washington and 

Oregon state fishery administrators through the Columbia 

River Compact (Wright 1981). 

The Great Lakes Fishery Act of 1956. (U.S.C. 931-939c; 

70 Stat.242) authorizes the Secretary of the Interior to act 

for and on behalf of the United States in the exercise of 

the powers 

Fisheries 

authorizes: 

granted by the 1954 Convention on 

(6 U.S.T. 2836; T.I.A.S. 3326). 

Great Lakes 

The Act 

appointment and compensation of commissioners 

and an advisory committee; construction, operation, and 

maintenance of sea lamprey control works; coordination and 
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consul ta ti on with state and other federal agencies; and 

appropriation 

1976). The 

of funds (U.S. Department of the Interior 

Great Lakes Fishery Commission (G.L.F.C.), 

formed under the Act, provides a forum for the cooperation 

of state, provincial, and federal Canadian and U.S. agencies 

in a complex political environment. This international 

coordinative role has led to improved fish stocks through 

resolution of catch allocation (Staats 198la), sea lamprey 

control (Staats l 98lb), and a range of joint management 

strategies. The implementation of the consensus management 

plans is carried out by the state and provincial agencies. 

The initial rallying point for cooperation was the invasion 

of the parasitic lamprey and its destructive effect on 

valuable fish stocks (Botts 1981). Interestingly, this 

species entered the upper Great Lakes by the federally 

constructed Erie or Welland canals. Although circumstances 

led to a successful coordinative role for the G.L.F.C., its 

genesis was mitigational. Recently, the Connecticut River 

Atlantic Salmon Compact and resulting Commission have been 

developed to promote restoration of Atlantic salmon to that 

extensively dammed river. The role here is also 

mitigational, but the impacts mitigated are not all federal. 

The vast majority of the interstate borderwaters 

involve no international interactions or highly valued 

anadromous species. The federal involvement on these waters 
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is extensive, but excludes management of the resident fish 

stocks. The management jurisdictions over these waters for 

navigation, flood control, consumptive uses (e.g. 

irrigation), and water quality are defined by the Commerce 

Clause of the U.S. Constitution (art. I, s. 8, cl. 3) and 

numerous acts of Congress (Holmes 1972, 1979). 

The five major federal water resource agencies -- Army 

Corps of Engineers, Bureau of Reclamation, Soil Conservation 

Service, Tennessee Valley Authority, and Public Health 

Service have a construction-engineering focus. These 

agencies were the principal participants in river basin 

planning and played the leading roles in the central water 

planning organizations -- the Interagency Committee on Water 

Resources and the "zeroed out" U.S. Water Resources Council 

(Holmes 1979; Joyce Doherty, U.S. Water Resources Council 

pers. comm.). The navigation, flood control, irrigation, 

hydropower, and water quality authorities of these agencies 

include much of the inland borderwaters, but their 

involvement in fishery management is limited to the impacts 

that their activities and required mitigation have on fish 

populations and fishing opportunities. 

Two Acts of Congress are largely responsible for the 

federal mitigational role. The Fish and Wildlife 

Coordination Act (16 U.S.C. 661-666C; 48 Stat.401), as 

amended, requires that the federal construction agencies 



5 

consult the U.S. Fish and Wildlife Service and the state 

fishery agency where waterbody modification is planned (U.S. 

Department of Interior 1976). This interaction leads to 

boat ramps, fish ladders, hatcheries, fish-protective 

devices, habitat rehabilitation, and other items being added 

to water project plans to offset fishery losses caused by 

the project. Fishery considerations have become an 

important, often unwelcome, planning constraint for the 

engineering-construction agencies (Linsley 1979), but remain 

only a constraint. The management of the affected fisheries 

is left to the states involved. 

The National Wild and Scenic Rivers Systems Acts ( 16 

u.s.c. 1271-1287; 82 Stat.906) extend partial federal 

jurisdiction to a few of the typical interstate borderwaters 

which flow through national fish and wildlife refuges. One 

such river is the St. Croix between Minnesota and Wisconsin. 

The responsible federal agency, the National Park Service, 

does not, however, manage the fishery on the St. Croix. 

That responsibility is left to the fishery agencies of the 

two states (Steven P. Johnson, Minnesota-Wisconsin Boundary 

Area Commission pers. comm.). Similarly, Title 50, Chapter 

I of the Code of Federal Regulations indicates that federal 

sportfishing regulations may be imposed in addition to state 

regulations on national wildlife refuges (Subchapter C, Part 

33) but no such regulations were found in the present study 



6 

on borderwaters. 

Thus, the states are the managers of the vast majority 

of the fisheries found on inland interstate borderwaters. 

Legal precedent places authority over fish and wildlife in 

the state within whose borders the fish and wildlife occur 

(Council on Environmental Quality 1977). Where state 

borders pass through surface waters, the fish and fishermen 

are likely to cross those borders. A single fish stock that 

occurs in more than one state is subjected to separate, 

possibly conflicting sets of management objectives for that 

stock. A fisherman licensed in one state may need another 

state's license and may also have to follow a separate set 

of fishing regulations beyond the licensing state's border. 

Additionally, there may be uncompensated management costs 

associated with benefit spillovers. For instance, fish 

stocked by one state may move to the waters of another. On 

most borderwaters, especially on rivers that are used to 

define borders and on large lakes and impoundments, the 

border may be difficult to locate. In some instances, there 

is not even interstate consensus on the location of the 

border. These uncertainties also have obvious implications 

for enforcement personnel who attempt to enforce one state's 

fishing regulations on a poorly defined portion of a border 

fishery. The potential for conflicting management 

objectives and the uncertainty faced by fishermen and 



enforcement personnel 

7 

clearly suggest the 

interstate arrangements to address these problems. 

need for 

The jurisdictional and spillover problems on interstate 

border fisheries necessitate interstate cooperation, if the 

resource is to be effectively managed. Gulland (1980) 

suggests cooperators' unwillingness to compromise authority 

as the central management problem for marine stocks that 

cross national borders. Similarly, infringement on states' 

sovereignty, conflicting goals, and budget and manpower 

differences may tend to minimize cooperation. 

Tennessee and Virginia failed in 1982 to renew a long-

standing fishing arrangement on South Holston Reservoir due 

to concerns over uncompensated spillovers of trout stocking 

benefits and lost revenues from license sales. During the 

same year, Montana and Wyoming had failed to achieve 

reciprocal fishing on Bighorn Lake (Yellowtail Dam) despite 

negotiations that began in October of 1964. Supreme Court 

decisions concerning the location of the border between 

Kentucky and the states of Illinois, Indiana, and Ohio 

forced the beginning of negotiations of interstate fishery 

arrangements on the Ohio River. 

Due to the relative difficulty of joint efforts, and 

the absence of information to help resolve negotiation 

problems, state administrators may expect much greater 

management returns from fisheries entirely within their 
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borders. This inherent inefficiency may cause a non-

management strategy for border fisheries to be an attractive 

alternative. 

Interstate arrangements, in general, are discussed by 

legal scholars, but not in a manner that is helpful to 

decision-makers. 

between various 

determining when 

(Engdahl 1966) . 

There is much confusion in distinguishing 

types 

U.S. 

The 

of interstate arrangements and in 

Congressional approval is required 

terms "agreement" and "compact" are 

used interchangeably and add to the confusion. Further, the 

vast network of interstate arrangements entered into without 

Congressional approval has been given little attention 

(Reisman and Simson 1974). Reisman and Simson propose for 

an audience of lawyers and political scientists a heuristic 

model for "analyzing the contours of the American pattern of 

allocation competence in interstate arrangements," but no 

decision-making aid for state legislators and administrators 

was found in the literature. Neither the attention given to 

the question of Congressional approval nor the delineation 

of an academically-oriented model provides clear 

distinctions between (1) types of arrangements and (2) what 

may be achieved through each type. 

I undertook this study to address the problem of 

limited information available to decision-makers concerning 

inland interstate border fisheries. The study identifies 
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the inland borderwaters, excluding the Great Lakes, and 

describes them in terms of: ( 1) type of waterbody; ( 2) 

area; and (3) temperature. A typology of interstate 

arrangements is proposed to help decision-makers select 

appropriate arrangements to achieve their objectives in 

border fishery management. Existing arrangements on border 

fisheries are described in detail to make decision-makers 

aware of the specific alternatives currently in use 

throughout the U.S. The study also explores relationships 

between ( 1) the occurrence and content of arangernents and 

(2) factors that may affect interstate cooperation. 



METHODS 

This study employed three separate data collection 

approaches (Figure 1): ( 1) a cartographic survey of maps 

and printed materials to identify interstate border waters 

and estimate their surface areas; (2) a telephone and mail 

survey of the 48 state inland fishery management agencies to 

identify and describe the arrangements used to manage 

interstate inland border fisheries; and (3) a compilation 

of published data regarding characteristics of the agencies 

and their environments which might influence interstate 

fishery arrangements. 

CARTOGRAPHIC SURVEY 

Borderwaters were categorized into three types: ( 1) 

border rivers and streams and their impoundments; (2) 

border impoundments of non-border rivers and streams; and 

(3) natural border lakes. A border river was defined as any 

section of a river that formed the border between a pair of 

states. The Mississippi River, for instance, was defined as 

a border river for several pairs of states. In cases where 

the border section of a river was contained wholly within an 

irnpoundrnent, the borderwater was still considered a river. 

For instance, the borderwater shared by Tennessee, Alabama, 

and Mississippi -- Pickwick Reservoir -- is treated as a 

river. All interstate borderwaters were assumed to support 

10 



CARTOGRAPHIC 
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design 
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AGENCY 
SURVEY 
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telephone pre-survey 

" design and execute 
telephone survey 

' , 
confirm data coding 

by mail 

H 

resolve dual-response 
discrepancies 

" . . . . . . ...... 
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COMPILATION 
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identify 
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.  . . ........... . 
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Figure 1. Flowchart of the data collection methods, showing 
the fishery component targeted by each set of 
operations. Operations are enclosed by solid 
lines and components by dotted lines. 
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fisheries for the purposes of the present study, and are 

referred to as border fisheries. 

A partial list of interstate borderwaters was produced 

early in the study based on U.S.G.S. 1:500,000 scale maps 

and other published materials. The partial waterbody list 

provided a discussion focus for the telephone/mai 1 survey, 

which was expected to yield a complete list of borderwaters 

and most of their surface areas. However, this expectation 

was not met. That failure, along with the incompleteness 

and inaccuracy of available acreage data, necessitated a 

complete cartographic survey. 

All available U.S.G.S. 1:24,000 scale maps covering 

interstate border quadrangles were examined (approximately 

95% of all such maps), except where rivers obviously defined 

the entire border. Other scale U.S.G.S. maps and maps from 

other sources were used as needed. Unnamed waterbodies were 

generally excluded from the list, unless identified as 

public waters by a state agency. 

Many lake and reservoir surface areas were supplied by 

state agencies and by published sources, including: Federal 

Energy Regulatory Commission 

(1967); Raleigh and Ebel 

( 1978); 

(1967); 

(1957); U.S. of Engineers 

Hall (1971); 

Thomas and 

Jenkins 

Harbeck 

(1981); and U.S. 

Department of 

sources for 

Corps 

the Army ( 1982) . When reliable published 

lake and reservoir surf ace areas were 
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unavailable, U.S.G.S. maps, generally 1:24,000 scale, were 

planimeterized according to the method described by Orth 

(1983). 

Border river surface area was estimated in border 

sections from U.S. G. S. maps. The estimate consisted of 

multiplying: ( 1) the length of each section as measured on 

1:500,000 scale maps for large rivers and 1:62,500 and 

1: 24, 000 scales for smaller rivers and streams; and ( 2) 

their widths as averaged from five measurements (of 1:24,000 

scale maps) made at the most upstream point of the border 

and at equidistant intervals or at 25 mi intervals for 

border rivers longer than 100 mi. Width measurements of 

small impoundments which were obviously riverine (that is, 

without notable increase in river width) were included in 

the width average. The surface areas of larger impoundments 

were estimated separately and their lengths were subtracted 

from that used for the border river surface area estimate. 

Temperatures 

fishery management 

of borderwaters were provided 

agencies through the survey 

by state 

described 

below. Where any portion of a borderwater was reported as 

supporting cold water species, the entire border was coded 

as cold. All others, including those described· as cool 

water fisheries were coded as warm. 

Two regions -- east and west -- and two subregions --

northeast and southeast -- were defined based on observed 
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patterns in the distribution of inland waters and 

borderwaters. The 31 states adjacent to the Mississippi 

River and eastward were generally wetter than the remaining 

17 western states. The eastern region was divided into 19 

northeastern and 12 southeastern states based on observed 

differences in the size and temperature of borderwaters 

(Figure 2). 

AGENCY SURVEY 

A telephone survey (Table 1) of state fishery agencies 

was completed between January and April, 1982, to gather 

information concerning the administrative arrangements on 

interstate border fisheries. Dillman's (1978) total design 

method was the basis of the agency survey that included: 

(1) a telephone pre-survey; (2) a national telephone 

survey; (3) preliminary data categorization and coding and 

(4) a mail confirmation of coded survey responses. 

Pre-survey 

The telephone pre-survey consisted of: ( 1) selection 

of interview topics; (2) design of the interview format; 

( 3) introductory agency contacts; 

interviews with four fish chiefs. 

and ( 4) the telephone 

A review of literature concerning interstate water 

management (Holmes 1972, 1979; Linsley 1979; Muys 1976) 

and international marine fishery management (Gulland 1980) 

provided a basis for the selection of broad, general topics 
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Table 1. The major purposes, operations, and activities of 
the agency survey. 

Purpose 

Method 
evaluation 

Data 
collection 

Data 
reduction 

Data 

Operation 

Telephone 
pre-survey 

Telephone 
survey 

Initial 
data coding 

Mail-out 
verification confirmatioh 

Data 
reduction 

Discrepancy 
resolution 

Activity 

Select interview topics. 
Design interview format. 
Interview 4 fish chiefs. 
Evaluate and adjust survey. 

Schedule interviews. 
Interview, request documents. 
Review and clarify notes. 
Summarize notes. 

Define categories. 
Code each response. 

Mail coding sheets and cover letter. 
Incorporate appropriate suggestions. 

Compare response-pairs. 
Resolve conflicts. 
Reduce response-pairs to 

single responses. 



for pre-survey 

included: (1) 

17 

interviews. The 

identification 

selected interview topics 

of waterbodies; ( 2) the 

existence of arrangements; 

uni lateral or bi lateral; ( 4) 

formality of arrangements; 

(3) whether management was 

court disputes; (5) level of 

(6) license reciprocity; (7) 

regulation consistency; 

management activities; 

(8) joint planning; (9) joint 

(10) border fishery management 

expenditures; and (11) enforcement. 

Dillman (1978) notes that open-ended questions are 

"indi spensible (sic) for exploratory studies in which the 

researcher's main purpose is to find the most salient 

aspects of a topic ... ". The discussion of general topics 

with four fish chiefs was expected to provide a specific set 

of open-ended questions for the national survey. Each topic 

was discussed for each of the borderwaters identified in the 

initial geographic survey and for those identified by the 

fish chief during the interview. 

Prior to each pre-survey interview, the state fisheries 

management agency was contacted to: (1) confirm the 

identity of the fish chief; (2) establish the identity and 

institutional affiliation of the interviewer; ( 3) describe 

the present study, particularly the agency survey; and ( 4) 

make an appointment for a telephone interview with the fish 

chief. This initial contact served to focus, in advance, 

each respondent's attention on his state's management of its 
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interstate border fisheries. The self-introduction of the 

interviewer as a graduate student of Virginia Tech made the 

interview a more personal request for information and added 

the good-standing of the university to the acceptability of 

participation in the survey. An appointment was made for 

each telephone interview in order to minimize interruptions 

and disturbances during the interview. 

The fish chiefs of West Virginia, Pennsylvania, Ohio, 

and Kentucky were interviewed in the pre-survey. Each topic 

was discussed at length for each of the states' identified 

borderwaters. I took notes on sheets of written question-

prompters, one set of sheets for each borderwater. These 

standard sheets ensured that each topic was discussed. 

The narrowing and selection of specific open-ended 

questions were not achieved through the pre-survey, but were 

a continuing process throughout the national survey. 

Together, the pre- survey and survey interviews made clear 

that: (1) more than one set of interactions (arrangements) 

occurred on single borderwaters; (2) the arrangements were 

complex; ( 3) the fish chiefs often mi sunder stood or were 

unaware of the arrangements; ( 4) the few arrangements that 

required fish chiefs' attendance at meetings were best 

understood; and ( 5) that existing models and descriptions 

of fishery arrangements and interstate arrangements in 

general were inadequate and inappropriate tools for 
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understanding the full range of inland border fishery 

arrangements. 

National survey 

The national telephone 

with the chiefs of each 

survey consisted of interviews 

of the 48 inland fisheries 

management agencies of the contiguous United States. The 

national telephone survey utilized the procedures of the 

pre-survey. The same discussion topics were used, but I 

asked generally more precise questions, based on prior 

interviews. Repeated contacts were often necessary before 

an appointment was kept. Each time an appointment was 

broken, another interview was scheduled. The average length 

of an interview was 30 minutes. In addition to making notes 

during the interview, the national survey included two 

additional steps. The notes were ( 1) expanded to include 

finer details immediately following each interview and (2) 

reviewed and summarized, generally within 24 hours of the 

interview. The two additional steps were safeguards against 

errors and ommissions, often prompting me to make follow-up 

phone calls to verify or complete interview information. 

My understanding of the border arrangements progressed 

iteratively during the data collection process. For 

example, the first interviews were with the New England 

states where arrangements are the least formal and the 

distinctions are most blurred. Documentation of 
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arrangements was very limited, usually consisting of the 

regulations booklets given to anglers with their fishing 

licenses. Later interviews with other states, however, 

began to uncover substantial documentation of two-state 

arrangements and consistent reports from several states of 

multi-state arrangements. These documents contributed 

substantially to my understanding, often providing more 

information than the interviews themselves. As additional, 

more detailed information was uncovered, my understanding of 

the types of arrangements increased. I made follow-up phone 

calls to states interviewed earlier to ask specifically 

about these types of arrangements and to again request 

documentation. 

Mail survey 

The map and telephone interview data and the partial 

collection of documents were used to develop a preliminary 

system for describing and categorizing the border fisheries 

and the border fishery arrangements. These categories 

described: ( 1) the physical characteristics of the border 

fisheries; (2) autonomy of state agencies; and (3) the 

details of the legislative 

for managing the border 

and administrative arrangements 

fisheries. The loosely defined 

descriptive data were coded by state for 

described in the telephone interviews 

cartographic survey. 

each waterbody 

and in the 
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The initial coding results were mailed to the 

re spec ti ve agencies for confirmation. A cover letter: ( 1) 

reminded the respondents of the telephone interview, 

restating the purpose of the study; (2) requested comments, 

corrections, and additions for the coding; (3) usually 

included a handwritten note requesting additional documents; 

and ( 4) thanked the respondents and suggested the 

applicability of the study results to their work. The 

mailing to each state included two copies of the coding 

form. One copy was included for the respondent's records. 

The second copy highlighted missing or questionable codings. 

The respondents were asked to scrutinize these areas in 

particular in clarifying and correcting the second coding 

form. The respondents were asked to return the corrected 

form in an addressed, stamped envelope included in the 

mailing. Forty-six of the 48 were completed and returned, 

usually accompanied by arrangement documents. 

Discrepancies between the responses of pairs of states 

required criteria for resolving conflicts to produce a 

single response data set. For each category of the 

information for each borderwater, the pair of responses was 

compared, and discrepancies were noted. All related 

documents, interview notes, and summaries were reviewed to 

select the best substantiated responses. Evidence for the 

selection was prioritized, the most substantial first, as 
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follows: 

(1) joint documents; 

(2) internal documents; and 

(3) undocumented interview responses. 

In some cases the same types of evidence conflicted. 

Priorities were established within each type of evidence in 

order to resolve these conflicts. Conflicts involving joint 

documents were resolved by using the most recent joint 

document. Internal documents 

recency and by their formality. 

most formal first, included: 

(1) state code; 

were prioritized by their 

The range of formality, the 

(2) administrative register; 

(3) fishing regulations pamphlet; and 

(4) internal memoranda. 

The single response data set was used to (1) develop a 

typology of interstate arrangements and (2) describe all of 

the border fishery arrangements. 

Both the typology and the descriptions were developed 

iteratively. I examined a portion of the arrangements, then 

developed preliminary typologies and descriptive categories. 

I then tested each arrangement type, each category, and each 

coding within each category, against additional arrangements 

and made necessary modifications. I continued in this 

fashion until the typology and descriptive categories were 
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appropriate for all the observed cases. This approach 

required repeated examination of all the available 

information concerning each borderwater and reduced errors 

in individual data points. 

ADDITIONAL DATA 

Data from published 

correlation with the data 

sources 

collected 

were compiled 

in this study. 

for 

The 

compiled data provided indicators of possible factors in the 

development of the interstate arrangements (called 

cooperation factors in this study). Weber and Horak (1983) 

provided state inland fishery management budgets and 

personnel levels. They utilized a mail survey with a mail 

confirmation. Two other sources, Wildlife Conservation Fund 

of America (1980) and R. Rosen (National Wildlife 

Federation, personal communication) used less powerful or 

incompletely reported methods. Total surface water areas 

for inland waters were provided by the U.S. Census Bureau 

(unpublished data). The number of licensed anglers per 

state was provided by the U.S. Fish and Wildlife Service 

( 1982) . 



RESULTS 

DATA COLLECTION AND QUALITY 

Data for analysis of the border fishery resource and 

the governing arrangements were obtained from telephone 

interviews with fish chiefs, a written questionnaire, 

content analysis of agreement documents, and a cartographic 

survey of borderwaters. 

The telephone survey response rate was 100%. The 

interviews lasted an average of about 30 minutes each and 

ranged from 10 to 45 minutes. One interview was completed 

in two sessions due to interruptions. Some interviews were 

followed by short one to five minute phone calls to clarify 

the summary notes of the telephone interviews. All 

interviews were coded onto standardized forms. 

A mail survey consisting of the standardized forms and 

a cover letter was designed to confirm the telephone 

interview responses and collect additional information, 

particularly agreement documents. Changes and additions 

indicated by the respondents were incorporated in the data. 

One respondent indicated that further explanation of the 

data categories would have helped him complete the form. 

Similarly, other respondents included question marks on the 

form. The mail-out response rate was 96%. Illinois did not 

respond and the fish chief of Minnesota retired before 

returning the form. 

24 
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Information about each border and borderwater was 

received from two states, providing the potential for 

different responses. Different answers to a question 

occurred frequently. Several states reported different 

numbers of borderwaters and/or interstate arrangements, but 

these differences were resolved early in the study. The 

number of different responses concerning arrangement 

characteristics and provisions ranged from 5 to 31 in 218 

pairs of observations for borderwaters and their 

arrangements (Table 2) . Forty-three borderwaters not 

identified as borderwaters by the telephone/mail survey were 

identified by the cartographic survey. Two of these were 

rivers (72 acres), 15 were impoundments (5292 acres), and 26 

were natural lakes ( 17, 169 acres). Muddy Pond, identified 

as a borderwater by Connecticut and Massachusetts and 

included in an interstate arrangement, was located entirely 

in one state. Lord's Pond was named in a Maine-New 

Hampshire arrangement, but no longer existed, due to a 

breached dam. 

THE BORDERWATER RESOURCE 

Watered borders 

Most inland interstate borders in the United States 

include waterbodies. Eighty-one of 104 inland borders (78%) 

are watered (Appendix Table 3). The number of inland 

interstate borders per state ranged from 1 (Maine) to 8 
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Table 2. Conflicts among reported provisions in 218 pairs 
of observations for borderwaters and their Type IA 
arrangements. 

Arrangement provision Number 
or characteristic 

Arrangement format 26 

Extent of arrangement 15 

Fishery included 17 

Type of reciprocity 16 

Inclusion of non-residents in reciprocity 23 

Extent of reciprocity 

Waterbody proper 15 

Banks 20 

Additional water 5 

Border definition 16 

Duration of agreement 15 

Budget specifications 14 

Management specifications 12 

Fishing regulations 31 

Termination procedure 27 

Enforcement 19 

Severability 14 

Transportation of catch, ingress, egress 20 
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(Missouri and Tennessee) with a median of 4 (Appendix Table 

3). The number of watered borders also ranged from 1 

(Kansas) to 8 (Tennessee), with a median of three. The 

percent of watered borders per state ranged from 16. 7 in 

Colorado to 100 for 23 states and averaged 80%. The 

prevalence of watered borders differs between the eastern 

and western states. The 31 states located on the 

Mississippi River and eastward had an average of 92.9% 

borders with water compared to 61. 3% for the 17 western 

states (Figure 2). A Kruskal-Wallis test confirmed that 

eastern states have a higher percent of watered borders 

(Table 3). 

Borderwaters 

The surveys identified 197 borderwaters totalling 4.1 

million acres (Appendix Table 1). Sixty-two border rivers 

totalled 2.5 million acres, representing 60% of U.S. 

borderwaters by area and 31% by number. The river areas 

included their impounded sections. The 71 border 

impoundments (of non-border rivers) totalled 1 million 

acres, representing 26% of all borderwaters by area and 36% 

by number, while 64 natural lakes ( 564, 000 acres) 

represented 14% of borderwaters by area and 32% by number. 

Rivers were the least abundant but had the largest average 

size at 39,700 acres. Impoundments were substantially 

larger than lakes with average areas of 14, 800 and 8, 800 
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acres, respectively. Kruskal-Wallis tests confirmed the 

areal differences between border rivers and the other 

borderwater types (n=.0001) and between border impoundments 

and border lakes (n=.034). 

The 113 identified warm borderwaters totalled 2.4 

million acres (Appendix Table 1), representing 60% of the 

U.S. borderwater resource by area and 57% by number 

(Appendix Table 2). Cold borderwaters comprised 39% ( 1. 6 

million acres) by area and 19% (37) by number. Temperatures 

could not be identified for 47 borderwaters (24%) totalling 

53,000 acres (1%). A X2 test showed no relationship between 

temperature and either type or surface area. 

Distribution of the borderwater resource £y state 

The total inland water surface areas per state (Census 

Bureau personal communication) were not substantially 

different between the generally more arid, but larger 

western states and the eastern states. However, the 

southeastern states had substantially more inland water than 

the generally smaller northeastern states as confirmed by a 

Kruskal-Wallis test at n=. 011. (Table 3). The percent of 

each state's inland water that was located on interstate 

borders ranged from 0. 1% in Delaware to 141. 4% in Vermont 

and 122.5% in Arizona (Appendix Table 4). The total 

borderwater areas for Vermont and Arizona exceeded the U.S. 

Census Bureau estimates of the total inland water area due 
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to the inclusion of the entire area of borderwaters in state 

borderwater totals. The average border percent of inland 

water area for 48 states was 33. 9%, while the median was 

20.0%. 

The number of borderwaters per state ranged from 1 to 

30 with a median of 7 and an average of 8 (Table 4). The 

borderwaters differs among regions with frequency of 

averages of 5 borderwaters per western state and 10 per 

eastern state. A Kruskal-Wallis test (cx=.0032) confirmed 

more borderwaters for eastern states. Western borderwaters, 

however, are much larger than those in the East. The 

average area of borderwaters in the 17 western states is 

36,600 acres as compared to 16,400 acres for the 31 eastern 

states (cx=0.050, Kruskal-Wallis test). Borderwaters are 

particularly small in the northeastern states, with an 

average size of 8,800 acres, while the average size in 

southeastern states (35,000 acres) is similar to the western 

average. A Kruskal-Wallis test (a=.050) confirmed the 

larger size of borderwaters in western states. 

Total borderwater surface area per state ranged from 

107 acres in Delaware to 454,300 acres in Kentucky, with an 

average of 170,900 acres. There was no consistent east-west 

difference, but the southeastern states had substantially 

greater area than the smaller northeastern states ~ le 3). 

Half the states had 150,000 or fewer acres (Table 5). Eight 
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Table 4. Distribution of states by number of borderwaters. 

Number of 
borderwaters Frequency States 

1 1 KS 

2 3 CO,ND,WA 

3 5 AZ,DE,FL,NJ,UT 

4 6 LA,ME,NM,OH,OK,VT 

5 3 NE, OR, SC 

6 5 AL,MS,NV,TX,WV 

7 6 ID,MD,MT,NC,PA,VA 

8 1 IL 

9 2 CA,GA 

10 6 AR,KY,MO,NH,SD,WY 

11 1 IN, 

12 3 IA,RI,TN 

14 1 NY 

17 1 MN 

18 1 CT 

20 1 MA 

30 2 MI I WI 
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Table 5. Distribution of states by total borderwater 
surface area in acres. 

Total borderwater 
surf ace area Frequency States 

(acres) 

1-5,000 4 CT,DE,MA,RI 

10,001-15,000 2 KS,ME 

15,001-20,000 3 CO,MT,NJ 

20,001-25,000 1 MI 

25,001-30,000 1 NM 

40,001-45,000 1 NH 

45,001-50,000 2 FL,MD 

50,001-100,000 5 WY,PA,WV,NE,IN 

100,001-150,000 5 ID,OH,OK,NC,VA 

150,001-200,000 3 IA, SC, MN 

200,001-250,000 4 CA,WA,WI,AL 

250,001-300,000 5 UT,OR,IL,AR,MS 

300,001-350,000 7 NY,VT,GA,LA,NV, 
ND,MO 

350,001-400,000 2 TX,AZ 

400,001-450,000 1 SD 

450,001-500,000 2 KY,TN 
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small, northeastern states had 50, 000 or fewer acres and 

four had fewer than 5000 acres of borderwater {Table 5). 

Rivers tend to represent either a large or a small 

portion of a state's borderwater resource. Rivers 

represented more than 95% of the borderwater area of 12 

states and less than 5% in 11 states (Table 6). The 

distribution of states, by percent of border river area is 

bimodal, without an apparent difference between eastern and 

western states. Rivers are larger than other borderwater 

types, and often one river defines an entire border. Thus, 

rivers represented more than 50% of the borderwaters by 

number in only 13 states while representing more than 50% by 

area in 28 states (Table 6). There was no substantial 

difference in percent o·f rivers by number between eastern 

and western states, but percent of rivers by number in 

southeastern states (58%) was nearly three times as high as 

in northeastern states (21%) (a=.0005, Kruskal -Wallis test) 

(Table 3). States with most of their water on borders also 

have a high percent of rivers by number, as confirmed by a 

Spearman correlation coefficient of .61 (a=.0001). 

Impoundments tend to represent a high or low portion of 

a state's borderwater (Table 7). Impoundments represented 

5% or less of the area in 18 states and over 95% in 8 

states. There is no consistent difference between regions, 

al though the pattern of distribution is different. The 
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western states generally have either high or low portions, 

whereas eastern states are more evenly distributed. The 

percent of impoundments by number was generally lower than 

by area for all states. The number of borderwaters of over 

half of the states were less than 35% impoundments There 

was no substantial regional difference. 

Natural lakes are a minor portion of the borderwater 

resource in most states. Lakes represented 10% or less of 

38 states' borderwater area (Table 8), and half the states 

had no natural lakes on their borders. States with more 

than 10% lake area had at least one large lake on a border, 

except Michigan which had a large number of small, natural 

lakes. Natural lakes represented 50% or more of the 

borderwaters by number in only nine states (Table 8). 

Although there were no substantial differences between 

eastern (18%) and western states (25%), the percent by 

number in northeastern states (27%) was six times that of 

the southeastern states (4%) (a=.045, Kruskal-Wallis) (Table 

3) . 

The distribution of states by percent of borderwater 

area that supports a cold water fishery is bimodal at 0-5% 

and 95-100%. The western states generally have more cold 

water; 10 of the 17 western states are in the higher range 

(Table 9). The distribution of states by percent of cold 

borderwaters by number is not as distinctly bimodal as that 
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by area, but the western states clearly have greater numbers 

(Table 7). Kruskal-Wallis tests verified these differences 

at a levels of .0007 and .0008, respectively (Table 3). The 

northeastern states had higher percents of cold borderwater 

by area and by number than did the southeastern states. The 

opposite trends exist for warm water with eastern states 

much higher than western and southeastern higher than 

northeastern. 

Borderwater temperatures could not be identified for 

only a small portion of borderwaters. The temperature of 

less than 5% of the borderwater area was unidentified in 41 

states (Table 10). The remaining seven states were all in 

the east. The temperatures of none of Delaware's 107 border 

acres were identified. The percent of borderwater numbers 

of unknown temperature (Table 10) was generally higher than 

the percent of area. This confirms that borderwaters of 

unidentified temperature were small; their average size was 

about 500 acres. Eastern and western states were similar in 

regard to area and number of borderwaters of unidentified 

temperature. The northeastern states had higher percents by 

area and number than did southeastern states as confirmed by 

Kruskal-Wallis tests (a=.034 and a=.014) (Table 3). 

GENERAL DESCRIPTION OF ARRANGEMENTS 

Typology of interstate arrangements 

The major emphasis of this project was to identify and 
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describe the arrangements. A typology was developed from 

the observed characteristics of interstate arrangements 

identified in this study and from Virginia's interstate 

arrangements for water management. The typology 

differentiates interstate arrangements by two dimensions --

the nature of the agreement and the substance of the 

agreement. These two dimensions, referred to as agreement 

type and management framework, together define an interstate 

arrangement. 

First dimension Three broad types 

u.s 
of interstate 

Congressional-agreements were identified: ( 1) 

interstate contracts; (2) interstate contracts; and ( 3) 

parallel 

are the 

actions. U.S. Congressional-interstate contracts 

most formal, with authorization by the state 

legislatures and the U.S. Congress. These are usually named 

or referred to as compacts, interstate compacts or federal-

interstate compacts. Each state legislature usually passes 

an act that authorizes both the content of and a 

representative to sign the Congressional-interstate 

contract. 

signatory 

contracts. 

Termination requires unanimous consent of the 

bodies, except as 

Although there is 

provided by individual 

much confusion within 

"compact" law, this type of agreement is required by the 

U.S. Constitution for a state to surrender decision-making 

authority to another body, to legally obligate the federal 
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government to act as a partner, or to assert authority over 

matters already under the authority of the federal 

government and "of national interest" (Engdahl 1966; Reisman 

and Simson 1974; Fred Fisher, Assistant Attorney General, 

Virginia pers. comm.). 

Interstate contracts are jointly signed, binding 

agreements that states may use to cover matters that do not 

require federal approval. Interstate contract documents are 

given various titles, including compact, interstate compact, 

interstate agreement, and others. This type of agreement 

must receive state legislative authorization and is signed 

by designated state representatives. Each state's 

authorization typically consists of (1) specific legislative 

acts covering a single agreement and its signer; or (2) 

general acts authorizing an agency to enter into interstate 

contracts as part of the agency's mission. Termination of 

an interstate contract requires mutual consent, except as 

provided by the contract. 

The third major type of agreement is the parallel 

action, which provides interstate coordination through state 

agencies, governors, or legislatures. This type of non-

binding agreement is typically embodied in similar 

legislative acts, or by administrative memoranda or orders 

written by each participating state. There is no signing of 

a binding joint document by representatives of the states. 
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The governor or an agency may undertake parallel actions 

without specific legislative approval, based on their intra-

state authority over the matters addressed by the agreement. 

For instance, an agency may make its fishing regulations 

identical to those of another · state without receiving 

approval to enter into 

Agreements intended to 

an agreement with 

be interstate 

another state. 

contracts are 

effectively parallel actions if authorized or executed 

improperly. 

Interstate contracts and parallel actions are combined 

in the following analyses. The distinction between the two 

types is largely based on the binding nature of the 

agreement, which could not be reliably determined in this 

study. This combined type will be referred to as Type I. 

U.S. Congressional-interstate contracts will be called Type 

I I. 

Second dimension The second dimension of the typology 

describes the interstate management frameworks created 

agreements. Two types of management frameworks exist, 

by 

( 1) 

prescriptive language and (2) autonomous institutions. 

Prescriptive language specifies limits, requirements, and 

other criteria for management and use of the interstate 

resource. Prescriptive language typically (1) delimits the 

scope of the arrangement; (2) controls the use of the 

resource (fishing); (3) controls the management of the 
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resource; and (4) protects the arrangement. In this type 

of framework, management decisions are made independently by 

each state and recorded in the body of the agreement. U.S. 

Congressional approval is required if the agreement is both 

( 1) binding and ( 2) either covers matters under federal 

authority or includes the federal government as a partner in 

the agreement. 

A. 

This framework will be referred to as Type 

The second management framework is the autonomous 

institution which is created and authorized by prescriptive 

language to act independently. 

be empowered to: (1) gather, 

information; ( 2) advise 

Autonomous institutions may 

process, and disseminate 

decision-makers regarding 

appropriate action; and ( 3) manage and regulate with the 

power of law. U.S. Congressional approval is required if 

the autonomous institution is given management or regulatory 

power. This framework type is called Type B. 

Types of interstate arrangements are differentiated 

along both of the dimensions defined above. Each of the 

resulting four arrangement types are found among the 

interstate inland border fisheries arrangements examined in 

this study (Table 11). Type IA arrangements were the 

predominant type and were the main focus of the study. 

Distribution of arrangements 

The telephone/mail survey revealed sixty-eight 
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interstate arrangements (Table 11) . Forty-seven of the 48 

contiguous states participated in at least one interstate 

arrangement (Appendix Table 5). Sixty-six interstate 

contracts and parallel actions (Type I agreements) 

represented 97% of the agreements (Table 11). Sixty of 

these 66 (91%) Type I agreements included only prescriptive 

language (Type A) as the management framework. Forty-four 

states participated in the Type IA arrangements. 

Only six ( 10%) of the Type I agreements created an 

autonomous ins ti tut ion (Type B) (Table 11) . However, 23 

states participated in these Type IB arrangements. Two U.S. 

Congressional-interstate contracts were identified (Type 

II}, one each of Type A and Type B, involving a total of six 

states. Type IB, Type !IA, and Type IIB arrangements were 

usually found only where Type IA arrangements occurred. 

Types !IA and IIB arrangements usually occurred only where 

both Types IA and IB arrangements also occurred (Appendix 

Table 5). 

~ IIA and IIB arrangements 

The use of U.S. Congressional-interstate contracts for 

inland interstate border fisheries was very limited. 

Although Type II arrangements are the basis of federal-

interstate cooperation for marine fisheries management, the 

only inland applications are associated with two anadromous 

salmonid fisheries. 
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Table 11. Distribution of interstate arrangements for the 
management of inland interstate border fisheries 
by type of agreement and type of management 
framework. 

Agreement Management 
type framework Number 

type 

I. Interstate contract A. Prescriptive 
or language 60 

parallel action 
B. Autonomous 

institution 6 

I I. Federal-interstate A. Prescriptive 
compact language 1 

B. Autonomous 
institution 1 
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The Oregon-Washington Columbia River fish compact 

utilizes a prescriptive language framework (Type A). This 

Type IIA arrangement requires that "all laws and 

regulations" concerning fish on the border section of the 

Columbia River be made or changed only with the consent of 

both states (Oregon Revised Statutes 507. 010 and 507. 020). 

In practice, the compact only addresses a commercial 

salmonid fishery. Both states have equal authority in all 

decisions. A state can impose stricter controls on its 

fishermen, but cannot relax any controls without the 

agreement of the other state. Oregon is represented by the 

seven commissioners of the Oregon Department of Fish and 

Wildlife, and Washington by the Director of the Washington 

Department of Fisheries. The arrangement can be changed if 

both states agree. 

The Connecticut River Atlantic Salmon Compact (Type II) 

created the Connecticut River Atlantic Salmon Commission 

(Type B). Participants include New Hampshire, Connecticut, 

Massachusetts, Vermont, the U.S. Fi sh and Wildlife Service 

and the U.S. National Marine Fisheries Service. The purpose 

of the compact is "to promote the restoration of the 

anadromous Atlantic Salmon." The Commission advises the 

states, coordinates the states' management and research 

activities, regulates the Atlantic Salmon fishing with the 

power of law, issues an Atlantic Salmon fishing license, and 
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accepts gifts. There are two voting representatives from 

each state and one from each agency. State representation 

includes the fish chief or his designee and a citizen 

appointed by the governor for a three-year term. The 

Northeast Region directors or their designees of the U.S. 

Fish and Wildlife Service and the U.S. National Marine 

Fisheries Service represent their agencies. A technical 

committee composed of state and federal fisheries personnel 

advises the Commission. Each state was to provide funding 

of $1,000 each for the first three years of operation of the 

Commission. 

~ IB arrangements 

Type IB arrangements were identified on the Colorado, 

Columbia, Connecticut, Delaware, and the upper Mississippi 

Rivers and on Lake Champlain {Table 12). Respondents 

indicated that the Type I agreements that established the 

institutions were not documented, and thus are probably 

parallel actions. The institutions were advisory and 

coordinative, 

interactions 

institutions 

serving as 

among the 

had similar 

a focus for border 

participating states. 

structures (Table 12), 

fishery 

The six 

including 

policy and technical committees and usually a coordinator. 

Most were supported by direct funding from the participating 

states. Three type IB arrangements -- the Columbia River 

Fisheries Council, the Connecticut River Fish and Wildlife 



Table 12. list of autonomous Interstate research/advisory in&tltutions (al I are Type IB), 
structural components, and member agencies. 

the Ir fund i n!l sup po rt, 

Direct 
funding 

Institution support 
--------

Colorado River 
w I Id I i re Counc i I 

Columbia River 
fisheries Counci I 

Connecticut River 

Yes 

Yes 

fish and Wildlife Yes 
Management Counc i I 

Delaware River Basin 
fish and Wildlife Yes 
Management Cooperative 

take Champlain 
fish and Wildl lfe No 
Management Cooperative 

Upper Mississippi 
River Conservation Yes 
Committee 

Structura I components 

pol Icy technical 
committee committee coordinator 

Yes Yes Nu 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes No 

Yes Yes Yes 

Member agencies 

------------ ------

Arizona Game and fish Department 
California Department of fish and Garn" 
Colorado Deparunont of Natural Resourcos 
Nevada Department of Wildlife 
New Mexico Natural Resources Dopartmerit 
Utah Department of Natural Resources and lnorgy 
Wyoming Game and fish Department 

Columbia River lnter-lribal fish Commission 
Idaho Departmont of fish and Game 
Oregon Department of fish and Wi Id Ii fe 
U.S. National Marine fisheries Service 
U.S. fish and Wildlife Service 
Washington llepartment of fish 
Washington Department of Game 

Connecticut Departm1!nt of Environmental Protection 
Massachusetts Department of fisheries, Wi ldl ifo, and 

Recreational Vehicles 
Now Hampshire fish and Game Department 
U.S. fish and Wi ldl lfe Service 
U.S. National Marine fisheries Service 
Vermont fish and Game Depa r·tment 

Delaware Departmerit of Natural Resources and 
Envi r·orimenta I Control 

New Jersey Department of £nv i ronmenta I Protect i 011 
New York Departme11t of lrivirorimental Cn11servatlon 
Pennsylvania fish Commission 
U.S. fish and Wi ldllfe Service 
U.S. National Marine fisheries Service 

New York Departme11t of Envl ronmenta I Co11servat ion 
U.S. fish and Wi ldl lfe Service 
Vermont fish a11d Game Department 

I I llnols Department of Co11servatlon 
Iowa Conservation Commission 
Minnesota Department of Conservation 
Missouri Department of Conservation 
Wisconsin Department of Natural Resoun:cs 

*" l.O 
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Management Counci 1, and the Delaware River Basin Fi sh and 

Wildlife Management Cooperative covered rivers with 

anadromous stocks. All three included both the U.S. Fish 

and Wildlife Service and the National Marine Fisheries 

Service. The Upper Mississippi River Conservation Committee 

and the Colorado River Wildlife Council focused on non-

anadromous and non-estuarine rivers and were the only two 

institutions that did not include a federal agency. The 

Lake Champlain Fish and Wildlife Management Cooperative was 

the least typical ins ti tut ion. This ins ti tut ion was the 

only one that was: (1) not associated with a large river; 

(2) included only two states; (3) had no coordinator; and 

(4) received no direct funding. Lake Champlain was the only 

non-marine and non-anadromous fishery with a Type IB 

arrangement that included a federal agency, the U.S. Fish 

and Wildlife Service. 

~ IA arrangements 

The interstate contracts and parallel actions that used 

only a prescriptive language framework were the most 

numerous and were used by more states than any other type of 

interstate arrangement. These Type IA arrangements were 

executed by either the state fishery agencies, the state 

legislatures, or both. Consistent distinction between 

interstate contracts and parallel actions was not possible. 

An agreement executed without a document is clearly a 
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parallel action. In cases where agreements were documented, 

the documents could be categorized as either internal-only 

documents or as joint documents. Internal-only documents 

are those that are not generated as a result of joint 

documents. The agreements found in internal-only documents 

are clearly parallel actions. Joint documents may be 

binding interstate contracts, but this distinction could not 

be made by this study. Other distinctions were also 

tentative since some documents characterized as internal-

only may have resulted from joint documents not identified 

by the survey. 

In some instances, single arrangements were executed in 

more than one type of document or by more than one branch of 

government. These arrangements were characterized as 

composite arrangements rather than two separate arrangements 

because they focused on the same waterbodies, the same type 

of fishery (sport or commercial), and the same major 

function (control of fishing or control of management 

activities) . 

Joint agreement documents were used at the agency level 

for 33 arrangements (55%) (Table 13). Six of these probably 

were interstate contracts because they (1) made reference to 

legislative authorization or were accompanied by separate 

documentation of the authorization and (2) were 

appropriately signed. Conversely, several of the joint 
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Table 13. Number of Type IA arrangements executed in joint, 
internal-only, or a combination of joint and 
internal-only documents, and the branch(es) of 
government that executed the arrangements. 

Executing branch 
Agreement document of government Frequency 

Joint Administrative 33 

Internal-only Administrative 6 
Legislative 3 
Administrative & legislative 10 

Joint and internal Administrative 8 

Total 60 
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document agreements may not have been intended to be 

binding. They made no reference to authorization or were 

not signed. Many bore titles such as "Mutual Policy 

Statement" or "Memorandum of Understanding". 

Nineteen arrangements (32%) were recorded in only 

internal agency or state legislative documents. Six of 

these were executed at the agency level, three at the 

legislative level, and ten by both branches. The six agency 

arrangements may have been preceded by unidentified joint 

arrangement documents but are currently executed as parallel 

actions. The agencies involved in these arrangements 

usually met or contacted one another by phone annually to 

confirm or amend their existing arrangements. The three 

legislative arrangements were less interactive. In these 

cases each state passed a law that included all the matters 

agreed to, subject to the passage of a similar law by the 

cooperating state. In the ten composite arrangements 

involving both branches, certain matters were covered by 

parallel legislation, while others were handled at the 

agency level -- all without joint documents. 

The remaining eight arrangements were also composites, 

executed in a combination of joint agreement documents and 

internal-only documents. All were executed at the agency 

level. The joint documents provided for agreement on 

certain matters, but usually authorized, mandated, or 
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encouraged agreement on other matters not included. These 

matters, usually fishing regulations, were addressed in 

internal documents. Four of the joint documents were signed 

and included references to authorization or were sent to me 

along with authorizing documents, suggesting that they may 

be interstate contracts. 

CONTENT OF TYPE IA ARRANGEMENTS 

The Type IA arrangements were both numerous and 

complex. For this reason, the content of these arrangements 

was analyzed in great detail. The following section 

describes content in terms of three hierarchical levels of 

functions, provisions, and specifications. The four 

functions or major objectives of the arrangements were to 

delimit the scope of the arrangement, control fishing, 

control management, and protect the arrangement (Table 14). 

A total of 17 provisions defined the matters to be addressed 

within each function, such as how to extend fishing 

reciprocity for control of fishing. Specifications 

determined how each matter was to be handled such as 

honoring all border state licenses for reciprocity. 

Delimit the scope 

The most basic function of all the arrangements was to 

delimit the scope of the arrangement. This function 

occurred in all 60 of the arrangements. Each arrangement 

included two provisions identifying the borderwaters and the 
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Table 14. Frequency of each observed function of Type IA 
arrangements and the frequency of each provision 
for these functions. 

Function Frequency 

Delimit 60 
scope of 
arrangement 

Control 59 
resource 
use 

Control 
resource 
management 

Protect the 
arrangement 

24 

40 

Provision Frequency 

Waterbodies 60 
Type of Fishery 60 

Type of reciprocity 56 
Recognition of licenses, 

stamps, and exemptions 56 
Reciprocal area 56 
Markers of reciprocal area 9 
Fishing regulations 57 
Ingress, egress, and 
transportation of catch 14 

Enforcement 12 
Division of license revenues 5 
Public notice 5 
Stocking 3 
Cost-sharing 1 

Termination 
Previous arrangements 
Severability 
Duration 

38 
4 
3 
1 
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type of fishery -- sport or commercial-- to be covered. 

Borderwater identification Each arrangement specified 

one of four different sets of a border's waterbodies to be 

covered: ( 1) a single waterbody that was the only 

borderwater; (2) a single waterbody where other 

(3) all of the multiple waterbodies borderwaters occurred; 

on a border; and (4) multiple waterbodies, but not all of 

those on the border (Figure 3). Forty-three ( 72%) of the 

arrangements included only a single borderwater (Table 15). 

In 31 of these 43 cases, the single borderwater was the only 

waterbody on the border. Twenty-four of the 31 arrangements 

covered single rivers that defined entire borders. Twelve 

of the 43 single borderwater 

where additional borderwaters 

arrangements covered borders 

also occurred. Eight of the 

12 covered single rivers while excluding other borderwaters. 

The remaining four covered impoundments and excluded only 

other impoundments or lakes. There was no case where an 

impoundment of a non-border river was included in an 

arrangement and a river was excluded. The Oklahoma-Texas 

arrangement, however, included only Lake Texoma, an 

impounded section of the Red River. 

Eighteen 

borderwater; 

the border. 

borderwaters. 

arrangements covered more than one 

eight of these covered all the waterbodies on 

Nine arrangements covered only some of the 

Three of these were interesting as they 
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Figure 3. Hypothetical map 
identification 

showing the four categories of 
by Type IA 
all; (2) 

of borderwaters covered 
arrangements: (1) single waterbody, 
single waterbody, not all; (3) multiple 
waterbodies, all; and (4) multiple waterbodies, 
not all. 
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Table 15. Frequency of the specifications of the provision 
for borderwater identification. 

Specification Frequency 

Single waterbody, alla 31 

Single waterbody, not all 12 

Multiple waterbodies, all 8 

Multiple waterbodies, not all 9 

Total 60 

aOne of these includes only one impounded section of a 
border river. 

Table 16. Frequency of the specifications of the provision 
for type of fishery. 

Specification Frequency 

a Sport 

Commercialb 

Sport and commercialc 

Total 

a24 only implied the inclusion of only sport 
bone was for a single species fishery 

45 

4 

11 

60 

cone excluded fishermen involved in interstate commerce 
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excluded a river. The Pearl River was not included in 

either the sport or commercial fishing arrangements for the 

Mississippi River between Louisiana and Mississippi. The 

commercial fishing arrangement between Georgia and South 

Carolina covered only a shad fishery that did not extend 

beyond the Savannah River into the Chattooga or Tugaloo 

Rivers on the same border. 

One Ohio River and four Mississippi River arrangements 

included hunting, as well as fishing, but these provisions 

were not considered in this study. 

~ of fishery The scope of the arrangements was also 

narrowed by a second provision that specified the type of 

fishery -- sport, commercial, or both -- covered by the 

arrangement. Sport fishing only was included in 45 

arrangements, commercial fishing only in four, and both 

sport and commercial in 11 {Table 16). The 15 arrangements 

that included commercial fishing were all on rivers. The 

Illinois-Missouri arrangement was unusual in that it covered 

both sport and commercial fishing, but excluded fishermen 

involved in interstate commerce. The prohibition may have 

been directed against the sale of fish to other nearby 

Mississippi River states or the sale of Missouri-caught 

Illinois fish in Illinois and vice versa. 

Control the use of the resource 

Fifty-nine arrangements ( 98%) included a function to 
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control the use of the border fishery resource with one to 

six provisions (Table 14). All six provisions addressed the 

issue of reciprocal fishing. Two provisions were license-

related, two were location-related, and two were activity-

related. 

License-related provisions The two license-related 

provisions specified to whom reciprocal fishing was extended 

(Table 17). The provision for type of reciprocity defined 

the general approach to extending reciprocity to the 

fishermen of adjacent states (Table 17). A second provision 

further narrowed the group of fishermen to receive 

reciprocal fishing privileges by specifying the licenses and 

exemptions to be recognized reciprocally. 

Fifty arrangements ( 83%) used a simple type of 

reciprocity, specifying that fishermen legally licensed or 

otherwise permitted to fish in either state could also fish 

in the borderwaters. All the commercial fishing 

arrangements and most of the sport fishing arrangements used 

simple reciprocity. Thirty-five of these simple reciprocity 

arrangements covered only sport, four covered only 

commercial fishing, and eleven included both. The four 

commercial-fishing-only arrangements occurred on borders 

where another arrangement covered sport fishing reciprocity. 

Arrangements using simple reciprocity used ten 

different specifications to recognize fishermen covered by 



Table 17. 

Type of 
reciprocity 

Simple 

Stamp 

Border 
license 

Total 

61 

Frequency of the specifications of 
related provisions for type 
reciprocity and for recognition 
stamps, and license exemptions. 

two license-
of fishing 

of licenses, 

Freq. 

50 

4 

2 

56 

Licenses recognized Exemptions 
recognized Freq. 

Sport 

All 

All 

All 

All 

Specific 
licenses 

All 

Resident 
only 

None 

None 

None 

Resident 
b only 

Al lb 

All 

Commercial 

All 

All 

Resident 
only 

None 

None 

None 

None 

All 

Resident 
only 

Single 
species 

None 

None 

None 

None 

All 

None 

None 

All 

Specific 
exemptions 

None 

None 

None 

None 

None 

All 

None 

None 

None 

1 

8 

2 

5 

2 

20 

8 

2 

1 

1 

2 

2 

1 

1 

56 

a To fish beyond own bank 
bTo fish beyond own waters 
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eight arrangements extended 

reciprocity to fishermen who are license-exempt. Eight 

sport fishing and three commercial arrangements extended 

reciprocity only to licensed resident fishermen. Two of the 

sport fishing arrangements named specific licenses and 

exemptions to be included. 

Stamp reciprocity was the second type of reciprocity, 

used in four arrangements by the adjacent southwestern 

states of California, Arizona, Nevada, Utah, and Wyoming. 

Reciprocal fishing privileges were extended to fishermen who 

had both a license and a border fishing stamp. Arizona used 

this type of reciprocity on its watered borders with 

California, Nevada, and Utah. Utah and Wyoming also used it 

on Flaming 

arrangements 

Gorge Reservoir. Two stamp reciprocity 

to be given narrowed the group of fishermen 

reciprocal fishing privileges only to the residents of the 

border states and excluded license-exempt fishermen. The 

remaining two arrangements, both involving Utah, recognized 

all sport fishermen, and stamps were not required for 

license-exempt fishermen. 

A third type of license reciprocity was similar to 

stamp reciprocity in that a 

Special licenses were unique, 

special permit was required. 

however, because they either 

( 1) did not have to be accompanied by a regular state 

fishing license or (2) were not sold by the state fishery 
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management agency. A special border fishing license was 

sold by the states of Texas and Oklahoma for Lake Texoma on 

the Red River. Fishing privileges on the entire impoundment 

were extended to anyone who purchased a Lake Texoma fishing 

license; a regular state-wide fishing license was not 

required. The situation on Harris Lake, a Massachusetts-

Rhode Island impoundment, more closely resembled a stamp 

arrangement because both a state license and an additional 

permit were required. The permit, however, .was sold by the 

municipality of Woonsocket, Rhode Island. This was the only 

border fishery that required a permit from any authority 

other than a state agency. 

Two of the stamp arrangements and the Lake Texoma 

arrangement introduced uncertainty for fishermen and 

enforcement personnel. They extended fishing privileges 

within each state's border to fishermen with only an in-

state fishing license, thus leaving fishermen and officers 

to determine where they are in relation to the state border. 

This would be especially difficult on the Colorado River and 

Lake Texorna since there are no useful reference points for 

locating the border in a river channel or on an impounded 

section of a border river. This is less of a problem on the 

Flaming Gorge reservoir, a narrow impounded section of a 

river that flows across a border, rather than on the border. 

Two of the stamp arrangements eliminated this uncertainty by 



64 

for anyone fishing beyond their requiring the stamp 

licensing state's bank. This was not a problem at Harris 

Lake where all fishing required a municipal license, in 

addition to a state license. 

Location-related provisions Another pair of provisions 

specified the area where fishermen with reciprocal licenses 

or exemptions were permitted to fish. These provisions 

specified (1) the general area to be included in the 

fishing reciprocity and (2) 

boundaries of the reciprocal 

used the general provision 

markers to precisely define the 

area. 

(Table 

reciprocal areas as combinations of 

Fifty-six arrangements 

14), specifying their 

the waterbody proper, 

the banks, and backwaters (Table 18). Twenty-nine 

arrangements included only the waterbody proper. This 

specification did not provide maximum fishing area, but 

eliminated the problem of locating the state border. 

Sixteen arrangements extend the area of reciprocity to 

include both states' banks in addition to the waterbody 

proper. These specifications increased the availability of 

fishing to bank fishermen, while maintaining the same level 

of clarification concerning the border. Seven arrangements 

included the waterbody proper, banks, and backwater. These 

arrangements further increased the availability of fishing, 

but may have increased uncertainty, unless accompanied by a 

provision precisely delimiting the backwater area of 



Table 18. 

Waterbody 
proper 

All 

All 

All 

All 

All 

All 

All 

None 

Total 

65 

Frequency of the specifications of the provision 
for general definition of the reciprocal fishing 
area. 

Area available for fishing 
Frequency 

Banks Backwater 

None None 29 

Botha None 16 

Both Both 4 

Both Both, sport only 1 

Both, sport only Both, sport only 2 

None Both 2 

None Both, with exceptions 1 

None Waters cutoff by 
changing river channel 1 

56 

aOne arrangement covered multiple borderwaters, but 
included the banks of only one 
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reciprocity. One arrangement limited reciprocal fishing in 

backwaters to sport only and two arrangements limited banks 

and backwaters to sport only. Three arrangements 

effectively extended reciprocity to only boat fishermen by 

including all but the banks. One of the three excluded 

portions of backwaters that were relatively intensively 

managed. One arrangement provided for access to the states' 

lands and waters that had been "cut-off" from the rest of 

the state by the changing channel of a large river. This 

arrangement did not include the waterbody proper, al though 

may have been intended to include it (Don Puckett, Attorney, 

Louisiana Department of Wildlife and Fisheries pers. comm.). 

In addition to the broad definitions of reciprocal 

area, nine arrangements specified markers to further clarify 

the reciprocal area (Table 19) . Eight specified existing 

landmarks; for example, two arrangements on large rivers 

specified the reciprocal area as the waters between parallel 

railroad tracks. Similarly, six specified landmarks to 

define the boundary of impounded sections of rivers. The 

only arrangement that prescribed the installation of 

landmarks was the Utah-Wyoming arrangement covering the 

Flaming Gorge Reservoir; this specified the maximum 

impoundment elevation as the boundary of the reciprocal 

area, to be marked by signs on the tributaries. Respondents 

indicated that this approach was taken due to large 
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Table 19. Frequency of the specifications of the provision 
for markers of reciprocal area. 

a Landmarks 

Elevation 

Total 

Specification Frequency 

8 

1 

9 

aThree multi-borderwater arrangements used markers on only 
some of the borderwaters 
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fluctuations in the level of the impoundment. 

Activity-related provisions Two 

controlled the use of the resource were 

provisions that 

activity-related. 

They were for ( 1) fishing regulations and ( 2) borderwater 

ingress and egress and transportation of catch. Fifty-seven 

arrangements included a provision that specified the 

regulations to govern 

provision was the most 

the reciprocal 

complex of all 

fishing. This 

the provisions 

identified in the arrangements. Fishing regulations were 

often defined in a separate document from the other parts of 

the arrangement, resulting in composite arrangements. The 

language was often obtuse, and different phrases were used 

to indicate similar specifications. The regulation 

specifications were categorized as uniform (a single set of 

regulations followed by all fishermen), licensing state 

(fishermen follow the regulations of their licensing state), 

state fished (fishermen follow the regulations of the state 

where they are fishing), or a combination of these (Table 

20). 

A total of 17 arrangements, 12 between northeastern 

states, specified uniform regulations by either prescribing 

(1) a specific set of regulations or (2) one state's 

regulations on all the borderwaters. All of these covered 

only sport fishing (Figure 4) and most occurred on 

impoundments or lakes (Figure 5). 
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Table 20. Frequency of the specifications of the provision 
for fishing regulations. 

Specification Frequency 

Uniforma 17 

Licensing state 9 

State fished 10 

Licensing state, state fished 6 

Uniforma, state fished 7 

Uniform, licensing state, state fished 4 

Unknown 4 

Total 57 

aSome of these used one state's regulations on each 
borderwater to achieve uniform regulations. 
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Uniform 
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Each letter inside a box represents an arrangement. 
S = Sport, C = Commercial, B = Both commercial and sport 

Figure 4. Distribution of commercial, 
commercial-sport arrangements by 
their fishing regulations. 

sport, 
the nature 

and 
of 
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Uniform 
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Licensing 
state 

State 
fished 

Each letter inside a box represents an arrangement. 
R = River, I = Impoundment/lake, M = Mixed 

Figure 5. Distribution of river, impoundment, or lake, 
mixed water type arrangements by the nature 
their fishing regulations. 

and 
of 
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Nine arrangements specified that the licensing state's 

regulations were to be followed by the fishermen, regardless 

of where they were fishing within the reciprocal fishing 

area. Six of the eight were for sport fishing and three for 

both sport and commercial. Seven of the nine arrangements 

that used this specification covered large rivers. 

Ten arrangements specified that fishermen follow the 

regulations of the state in whose waters they are fishing. 

Eight of these covered single, large rivers. Most 

commercial fishing arrangements used this specification. 

Seventeen arrangements specified various combinations 

of the three major categories of regulations. Six of these 

all on rivers combined licensing state and state 

fished regulations (Figure 5) . Five of these six river 

arrangements (4 sport-commercial, 1 sport) specified the 

regulations of the state fished or the licensing state, 

whichever was more restrictive. The remaining sport fishery 

arrangement specified the licensing state's regulations 

except season closures of the state fished. Three 

arrangements identified the middle of the U.S. Army Corps of 

Engineers navigational channel as the border for the purpose 

of defining the regulations to be followed. 

Seven arrangements specified a combination of uniform 

regulations and those of the state fished. Five of these --

four sport and one sport-commercial specified a single 
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set of regulations but left some fishing activities such as 

bait seining and fishing with baskets and trot lines to be 

under the regulations of the state fished. The other two 

both on West Virginia river sport fisheries -- called for 

one state's regulations on the river proper and those of the 

state fished on the banks or banks and backwaters. These 

specifications coincided with U.S. Congressional interstate 

water contracts that defined the location of borders on 

these rivers. 

Four arrangements combined all three categories of 

regulations, specifying one set of regulations, but leaving 

some fishing to be governed by the regulations of the state 

fished and others by the licensing state's regulations. All 

four included river sport fishing, one also included 

commercial fishing, and another included a lake. The nature 

of four sets of border fishing regulations could not be 

determined. 

Interestingly, six arrangements included a mandate for 

"uniform" regulations in a joint document, but included the 

actual regulations in internal-only documents. Only one of 

these arrangements was confirmed as providing a single set 

of regulations followed by all fishermen on the borderwaters 

covered by the arrangement. One of the remaining specified 

the licensing state's regulations, and the nature of four 

sets of regulations could not be determined. 



74 

The second activity-related provision occurred in 14 

arrangements, controlling the use of the resource by 

limiting (1) entry into and exit from border fisheries and 

(2) the routes for transportation of catch (Table 21). Only 

two arrangements specified both controls, but where ingress 

and egress are explicitly permitted, transportation of catch 

is also 

arrangement 

specifying 

presumably permitted 

prohibited reciprocal 

that fishermen must be 

and vice 

ingress 

licensed 

versa. One 

and egress by 

in the state 

where they enter and exit the water. This provision was 

notably absent from most arrangements. Technically, without 

this provision, fish that were caught legally may not be 

legally transported in a border state. Ten of the 

arrangements that included this provision covered rivers, 

with five covering sport, four covering sport-commercial, 

and one covering commercial fishing. The remaining four 

arrangements covered sport fishing only, with one including 

rivers and a lake and three covering impoundments or lakes. 

Two Louisiana-Mississippi arrangements on the Mississippi 

River extended reciprocal ingress and egress for the purpose 

of fishing only the licensing state's waters. These may 

have been specified in order to provide access to additional 

launch sites. However, limiting ingress for only fishing 

the licensing state's waters was inconsistent with the 

specifications of reciprocal area in both arrangements. The 
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Table 21. Frequency of the specifications of the provision 
for ingress, egress, and/or interstate transport 
of catch. 

Specification Frequency 

Ingress/egress Transportation of catch 

Permitted 

Permitteda 

To fish licensing 
state's waters 

Prohibited 

Total 

Specific or most practicable 
routes 

Most direct route 

aOne arrangement included only ingress 

2 

5 

4 

2 

1 

14 
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commercial arrangement included 

both states' backwaters and the 

the waterbody proper and 

sport fishing arrangement 

also included certain backwaters of both states. 

Control management 

The third function of arrangements covers management of 

the resource. Twenty-four arrangements included at least 

one of five provisions to define the rights and 

responsibilities of the state fishery management agencies 

(Table 14). Enforcement, public notice of the arrangement, 

stocking, cost-sharing, and license revenues were addressed 

by these provisions. 

Enforcement Provisions for enforcement were included 

in 12 arrangements (Table 22), all on rivers. Six of these 

simply gave explicit instructions to enforcement personnel 

to recognize licenses as reciprocal. The remaining six were 

more subs tan ti ve. They reduced jurisdictional uncertainty 

by specifying the extent of the enforcement jurisdictions of 

both states. On the Maryland-West Virginia border, Maryland 

was given exclusive jurisdiction on the Potomac River. 

Three other arrangements provided for concurrent 

jurisdiction on the waterbody proper and two on all areas 

under arrangement. The survey did not determine whether the 

rarity of enforcement provisions was due to (1) a generally 

low level of enforcement activity on borderwaters or ( 2) 

the development of separate, unidentified arrangements by 
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Table 22. Frequency of the specifications of the provison 
for enforcement. 

Specification 

One state has exclusive jurisdiction 
on waterbody proper 

Frequency 

1 

Concurrent jurisdiction on waterbody proper 3 

Concurrent jurisdiction on all areas 
under agreement 2 

Explicit instructions to officers to 
recognize licenses as reciprocal 6 

Total 12 

Table 23. Frequency of the specifications of the provision 
for division of license revenues. 

Specification Frequency 

Stamp sold by each state through border state. 
$3.00, 5% to dealers, annual audit and remittance. 1 

Stamp sold by each state in border state. 
$3.00, annual report. Sales promotion prohibitted. 1 

Stamp sold by each state in border state. 
$3.00/$8.00 depending on licensing state. 1 

Special license sold by both states. 
$5.00, annual audit and remittance(70%-30% split) 1 

Stamp sales guidelines "as agreed upon". 
$2.00. 1 
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the enforcement personnel. 

License revenues Five arrangements included a provision 

that controlled the handling of license revenues generated 

by reciprocal fishing (Table 23). This provision was 

included by all four arrangements that provided stamp 

and by the Lake Tex om a border license reciprocity 

arrangement. Four of the arrangements prescribed equal 

prices to be paid by both states' fishermen. The Arizona-

Utah 

pay 

arrangement, 

$8.00 and 

however, prescribed that Arizona anglers 

Utah's pay $3.00 for a stamp. This 

differential price may reflect that most of Lake Powell is 

in Utah. Differential value of the fishery in two states 

was handled differently on Lake Texoma. The Texoma license 

was sold at $5. 00 to all fishermen, but the revenues were 

divided on a 70: 30 ratio, based on the distribution of 

surface area in Oklahoma and Texas. 

Public notice, stocking, cost-sharing Three separate 

provisions covered public notice, stocking and cost-sharing 

(Table 24). Five arrangements required that public notice 

be given of the arrangement. This seemed redundant since 

this type of notice was generally part of states' procedures 

for implementing any regulations. 

Three arrangements included a provision for field level 

management activities. 

trout. One limited 

All were related to the stocking of 

stocking to a specific strain of 



Table 24. 

Provision 
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Frequency of the specifications of the provisions 
for non-license funding, stocking, and public 
notice. 

Specification Frequency 

Public notice Requires public notice of 
provisions or regulations created 
by or authorized by arrangement 

5 

Stocking 

Cost-sharing 

Stocking limited to 
certain strains 

Stock numbers agreed to 
before season 

1 

1 

Responsibilities assigned 1 
for cutthroat enhancement program 

Apportionment of hatchery 
operation costs 

1 
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cutthroat; 

catchable 

another specified that stocking density of 

size trout would be agreed to annually. The 

Idaho-Utah arrangement on Bear Lake for cutthroat trout was 

very detailed in the nature of each state's responsibilities 

for the operation of spawning traps and hatcheries; 

provision of research data to determine mutually acceptable 

stocking numbers, sizes, and dates; and the transfer of 

eggs. 

The Bear Lake arrangement was also the only one that 

included a provision for sharing the costs of management. 

Spawning traps were to be operated at each state's expense, 

but the cost of operation and maintenance of the hatchery at 

Mantua, Utah, was to be pro-rated in accordance with the 

ratio of each state's Bear Lake fishermen. The initial 

ratio was set at 30:70 (Idaho:Utah) with future ratios to be 

determined by a triennial creel census conducted by Utah and 

funded by both. A billing schedule was also established for 

cost-balancing payments made between the states. 

Protect the arrangement 

The last function included in forty arrangements 

focused on protecting the arrangement (Table 14). Most of 

the 40 arrangements with this function were found in joint 

documents, but certain protections were included in 

internal-only documents. 

Four provisions protected the arrangements. One 
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prescribed the methods by which the arrangement could be 

terminated. Another indicated that previous arrangements 

were superceded by the current one. The remaining two 

"severed" valid sections of arrangements from any that might 

be found invalid in the courts and limited the duration of 

the arrangements. 

Termination A provision that limited the methods for 

termination was included by 38 arrangements. Thirty-seven 

of these arrangements were found in joint documents. The 

single internal document-only arrangement was vague, simply 

specifying that notification of termination was required 

(Table 25). The joint documents were more specific, usually 

requiring written notification within a specified time 

period prior to the date of termination. These periods 

ranged from 30 days to 1 year. Some periods were tied to 

the fishing license year, the fiscal year, or the calendar 

year. Most arrangements specified a period of 30 days or 60 

days. The most difficult arrangement to terminate was the 

Ohio-West Virginia arrangement on the Ohio River, 

mutual, written agreement. One joint document 

requiring 

required 

mutual agreement of unspecified form, while another required 

written notification, but specified no time period. 

Previous arrangements, severability, duration Only 

four arrangements made references to previous, superceded 

arrangements (Table 14). These arrangements were between 
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Table 25. Frequency of the specifications of the provision 
for termination of the agreement. 

Specification Frequency 

Notification, form unspecifieda 1 

Written notification 1 

Written notification, 30 days prior 10 

Written notification, 60 days prior 10 

Written notification, 90 days prior 6 

Written notification, 6 months prior 2 

Written notification, 1 year prior 1 

Written notification, effective at 
end of calendar year 1 

Written notification, at least 60 days 
prior to December 31 1 

Written notification, at least 90 days 
prior to end of license year 1 

Written notification by September 1 to 
be effective January 1 1 

Written notification, at least 90 days 
prior to January 1 1 

Mutual written agreement 1 

Mutual agreement, unspecified form 1 

Total 38 

a internal-only 
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Arizona and the states of California and Nevada and between 

Virginia and North Carolina. 

A "severability" clause was included in three 

arrangements. This provision severed from the arrangement 

any portion that might be found invalid. This apparently 

protected the arrangement from requiring complete re-

negotiation in the event th.at some portion failed a court 

test. Only one of these was found in a joint document, and 

the states of Iowa and Wisconsin were participants in all 

three. 

Only one arrangement included a provision that limited 

the duration of the arrangement. The Arizona-Utah 

arrangement was scheduled to expire after three years. This 

provision would force the participating states to re-

evaluate the arrangement on a regular basis. 

COOPERATION FACTORS 

Several factors were examined for possible effects on 

the existence of Type IA arrangements and on the content of 

those arrangements. The variables used are some of those 

that may affect interstate cooperation in the management of 

border fisheries. These cooperation factors encompass: (1) 

physical parameters of border and inland waters; ( 2) 

characteristics of the management agencies; and (3) fishing 

pressure within each state. Physical parameters included 

number, type, temperature, area of individual borderwaters, 
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and three broader indices of areal importance. These areal 

indices were: (1) the percent of each state's inland water 

area on all its borders; ( 2) percent of inland water area 

on individual borders; and (3) the percent of each state's 

borderwater area on individual borders. Budget and number 

of personnel (Weber and Horak 1983) were the agency 

characteristics considered. Fishing pressure was calculated 

as number of anglers by state fished (U.S. Fish and Wildlife 

Service 1980) per acre of inland water. 

Temperature, the several measures of areal importance, 

and fishing pressure were considered because greater area, 

cold water, and greater fishing pressure may increase the 

value of border fisheries. The morphological differences of 

the three borderwater types and the use of one type 

rivers to define borders were also factors that may 

affect the occurrence and content of arrangements. Thus, 

borderwater type was also considered. Budget and personnel 

were included to explore the affects of agency 

characteristics on the way they cooperate, as seen in the 

content and ocurrence of arrangements. 

The content of each arrangement was represented in 

several ways. Complexity was calculated as the sum of 

provisions within a function. Total complexity had a 

possible range of one to 17 and an observed range of three 

to 11. The "control use" complexity had possible and 
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observed ranges of zero to five. The observed ranges for 

control management and arrangement protection functions were 

both zero to two. Due to the limited range of these last 

two functions, generally only their occurrence, rather than 

complexity was examined. Where two arrangements covered a 

single borderwater or border, a provision occurring in both 

arrangements was only added once. The number of 

borderwaters covered by the same arrangement(s) ranged from 

1 to 30. Thus the complexities of single arrangements were 

applied to more than one borderwater in these analyses. 

Statistical tests were used to explore and identify 

relationships between cooperation factors and the occurrence 

and characteristics of arrangements. A significance level 

of . 05 was used. None of the cooperation factors can be 

assumed to operate independently from the others. The 

statistical tests are used to describe more clearly the 

observed relationships rather than to demonstrate cause and 

effect. 

The relationships were examined within four different 

contexts. Occurrence and characteristics of arrangements 

were examined for differences related to ( 1) the physical 

parameters of the borderwaters, (2) differences and 

similarities of states on borders, ( 3) within states, and 

(4) by regions. 



86 

On borderwaters 

Physical parameters of 197 borderwaters were examined 

for relationships to occurrence and characteristics of 

arrangements. The six arrangement characteristics examined 

were: (1) overall complexity; (2) complexity of the 

control use function; (3) the occurrence of provisions to 

control management; (4) inclusion in a joint document; ( 5) 

occurrence of provisions to protect arrangements; and ( 6) 

occurrence of the specification of uniform regulations. 

Area and waterbody type were available for all 197 and 

temperature was available for 150 borderwaters. Chi-square 

and Kruskal-Wallis tests and Spearman rank-sum correlations 

were used to verify observations. 

Arrangement occurrence. Arrangements occurred on the 

three waterbody types -- river, impoundment, and lake -- at 

different rates. Rivers were most often covered by 

arrangements. Forty-six of the 62 rivers (74%) were 

covered, compared to 34 of 71 impoundments (48%) and 28 of 

64 lakes (44%). A X2 test confirmed the difference (Table 

26). Borderwaters with greater surface areas were also more 

likely to have arrangements, as confirmed by a Kruskal-

Wallis test. Similar results were expected for waterbody 

type and area since preliminary tests confirmed that rivers 

had significantly greater area than other types. Greater 

area was related to the occurrence of arrangements on the 62 
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Table 26. Chi-square and Kruskal-Wallis tests for 

Borderwater 
sample 

All 

Rivers 

relationships between physical parameters and the 
occurrence of arrangements on borderwaters. 

Physical 
parameter Test n a 

Waterbody type Chi-square 197 .0009 
Temperature Chi-square 150 .so 
Surface area Kruskal-Wallis 197 .0001 

Surface area Kruskal-Wallis 62 .0044 

Impoundments Surf ace area Kruskal-Wallis 71 .94 

Lakes Surface area Kruskal-Wallis 64 .065 
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rivers, but not on impoundments or lakes. Thus, rivers, 

which are generally larger than other borderwater types, are 

covered more often by interstate fishery arrangements. 

Among rivers, those of larger surface areas are covered more 

often. Borderwater temperature was not related to 

arrangement occurrence. 

Arrangement characteristics The pattern of arrangement 

complexity followed that of arrangement occurrence. Rivers 

were the subject of the most complex arrangements, as 

confirmed by a Kruskal-Wallis test (Table 27). The average 

arrangement complexity was 7.6 on rivers; 6.7 on 

impoundments; and 6.3 on lakes. There was a moderate 

correlation (Spearman rank-sum) between borderwater area and 

arrangement complexity. Due to the previously demonstrated 

relationship between area and type, the correlation between 

area and complexity was examined within each of the 

borderwater types. The correlation was weaker for each type 

than for all borderwaters. The strongest correlation (R = 
.44) was found on impoundments, followed by lakes (R = .41) 

and rivers ( R = . 32) . Thus the complexity on rivers is 

greater than on the other generally smaller borderwater 

types, but varies less with size. The complexity on lakes 

and impoundments is generally lower, but increases with 

surface area. Total complexity was not related to 

temperature. 



89 

Table 27. Tests for relationships between physical 
parameters and characteristics of arrangements on 
borderwaters. (K = Kruskal-Wallis, S = Spearman 
rank-sum correlation). 

Arrangement 
characteristic 

Complexity 

Control use 
complexity 

Occurrence of 
management 
control 

Borderwater 
sample 

Physical 
parameter 

Test n R 

All Waterbody type K 
Area S 
Temperature K 

Rivers Area s 

Impoundments Area s 

Lakes Area s 

All Waterbody type K 
Area S 
Temperature K 

Rivers Area s 

Impoundments Area s 

Lakes Area s 

108 . 0001 
108 .56 .0001 
107 . 45 

46 .32 .032 

34 .44 .0084 

28 . 41 . 030 

108 . 23 
108 .27 .0047 
107 . 028 

46 .12 .45 

34 .54 .0010 

28 .10 .62 

All Waterbody type 
Area 
Temperature 

x2 108 
K 108 
x 2 107 

.0005 

.0021 

.059 

Rivers Area s 46 .43 

Impoundments Area s 34 -- .92 

Lakes Area s 28 -- .15 
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Table 27. (continued). 

Arrangement Borderwater Physical Test n R ex 
characteristic sample parameter 

Joint All Waterbody type x2 108 .0008 
document Area K 108 .0001 

Temperature x2 107 .12 

Rivers Area K 46 .11 

Impoundments Area K 34 -- .0001 

Lakes Area K 28 -- .0073 

Occurrence of All Waterbody type x2 108 .0001 
arrangement Area K 108 .0001 
protection Temperature x2 107 . 31 

Rivers Area K 46 .0045 

Impoundments Area K 34 .0001 

Lakes Area K 28 -- .013 

Occurrence of All Waterbody type x2 108 .0001 
uniform Area K 108 .0017 
regulations Temperature x2 107 .02 

Rivers Area K 46 .10 

Impoundments Area K 34 -- .0016 

Lakes Area K 28 -- .095 
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The control use complexity on borderwaters under 

arrangement was not related to waterbody type and was only 

weakly related to area (R = .27) for all borderwaters. 

Among impoundments, however, there was a substantially 

stronger correlation ( R = . 54). Larger impoundments were 

subject to higher complexity. A Kruskal-Wallis test 

indicated that warm borderwaters were covered by 

arrangements with higher control use complexity. 

The existence of management control was related to 

borderwater type, as confirmed by a X2 test (Table 27). 

Twenty-one of 46 rivers (46%) were covered by arrangements 

that had a provision to control management, compared to only 

nine of 34 impoundments ( 26%), and one of 28 lakes ( 4%). 

Large borderwaters also were more likely to be covered by 

such an arrangement, as confirmed by a Kruskal-Wallis test. 

The relationship to area, however, was not found within any 

borderwater type, suggesting that the different average 

sizes of the three types was the source of the difference. 

The use of joint documents and the occurrence of 

provisions to protect arrangements were most often found on 

rivers and larger borderwaters as confirmed by X2 and 

Kruskal-Wallis tests (Table 27). Joint documents covered 

65% of rivers, but only 27% of impoundments and 32% of 

lakes. Joint documents were also more often used on larger 

impoundments and on larger lakes than smaller ones. 
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Arrangement protection provisions occurred in the 

arrangements covering 70% of rivers compared to only 24% of 

impoundments and 11% of lakes. Larger borderwaters, as 

expected, showed the same relationship as rivers, which are 

generally larger. Arrangement protection occurred more 

often on larger rivers than smaller ones, and on larger 

impoundments and lakes than smaller ones. 

Uniform regulations generally occurred more often on 

impoundments 

and on smaller 

the generally middle-sized waterbody type 

borderwaters and cold borderwaters. These 

observations were confirmed by X2 and Kruskal-Wallis tests 

(Table 27). Among impoundments, the smaller ones were more 

often covered by uniform regulations. Fifty percent of the 

borderwaters reported to support a cold water fishery were 

covered by uniform regulations, compared to only 26. 6% of 

the warm borderwaters. 

On borders 

The effects on arrangements of the differences and 

similarities between states were examined on the 81 watered 

borders. As in the previous sections, six possible 

cooperation factors: percent of inland water area on all 

borders; percent of inland water area on individual 

borders; the percent of all borderwater area on each border 

(Figure 6); number of anglers per acre; fishing pressure 

within each state; budget; and personnel were examined. 
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area A+B+C+D 

Individual A+B 
border % of 
inland area A+B+C+D 

Individual A+B 
border % of x 
border area A+B+D 
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State 2 Combined 

A+B+F A+B+D+F 
x 100 x 100 x 100 

A+B+E+F A+B+C+D+E+F 

A+B A+B 
x 100 x 100 x 100 

A+B+E+F A+B+C+D+E+F 

A+B A+B 
100 x 100 x 100 

A+B+F A+B+D+F 

Figure 6. Hypothetical map of two states' inland waters and 
a table of formulas for calculating three 
measures of areal importance for each state and 
the combined value of both states. Difference 
and high and low values were calculated by 
comparing the measures for each state. 
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All six of these factors for each pair of states were 

refined by calculating the following values for each: ( 1) 

absolute value of the difference between two states; (2) 

the combined value (total); (3) the low value; and (4) the 

high value. The difference for two factors -- budget and 

personnel -- were calculated as (State 1 - State 2)/(State 1 

+ State 2) to provide a measure of relative differences. 

This value de-emphasizes the potentially larger, but less 

important differences between pairs of large agencies and 

makes them comparable to differences between pairs of 

smaller agencies. 

Arrangement occurrence The strongest and most 

consistent relationships to the occurrence of Type IA 

arrangements on borders were found for two measures of the 

areal importance of individual borders (Table 28) . Both 

often measures indicated that arrangements are more 

negotiated for borders that represent a large portion of the 

fishing resource of one or both states. The first measure, 

percent of each state's total inland water area on a border, 

was strongly related to the occurrence of arrangements. 

Kruskal-Wallis tests indicated that arrangements were 

consistently found on borders where the lower of two states' 

values were large, the higher values were large, and the 

combined values were large. 

The second areal measure, the percent of water on a 
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Table 28. Kruskal-Wallis tests for relationships between 
possible cooperation factors and the existence of 
arrangements on watered borders. 

ex 
Cooperation factor n 

Difference Combined Low High 

Total border % 81 .97 .so .80 .60 
of inland area 

Individual border % 81 .0037 .0021 .0020 .0021 
of inland area 

Individual border % 81 .078 .0001 .0002 .0046 
of border area 

Anglers per acre 81 .75 .67 .40 .75 

Budget 65 .30 .23 .85 .11 

Personnel 69 .16 .073 .41 .033 
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border relative to a states' total borderwater area was also 

strongly related to the occurrence of arrangements. 

Arrangements were found more often on borders where the low, 

high, and combined values were large. Arrangements also 

occurred more often on individual borders that represented 

much different percentages of the two states' inland water. 

Together, these results suggest that. arrangements occur on 

borders that are in the upper range of this index of areal 

importance relative to states' total inland water resources. 

The state differences in areal importance of individual 

borders relative to total borderwater area showed no such 

relationships. 

A third measure of areal importance 

states' inland water located on borders 

the percent of 

was considered 

as a possible factor in the occurrence of border fishery 

arrangements. No relationship was found between the 

difference or the combined, low, or high values and the 

occurrence of arrangements (Table 28). 

The number of anglers per acre of inland water as a 

measure of fishing pressure and two agency characteristics 

budget and personnel were examined as possible 

cooperation factors. No relationships to arrangement 

occurrence were found for these factors. 

Arrangement characteristics The same six arrangement 

characteristics examined for borderwaters; occurrence of a 
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joint document covering the border, overall complexity, 

control use complexity, existence of management control 

provisions, existence of provisions to protect an 

arrangement, and existence of uniform fishing regulations 

were also examined for borders. All but the complexity of 

management control showed a relationship to at least two of 

the cooperation factors. 

The complexity of arrangements on borders was tested 

for correlations (Spearman rank-sum) with the six 

cooperation factors. Two of the three measures of areal 

importance were related to complexity. Relatively large low 

and high values of percent of inland water area on all 

borders ~e e weakly correlated (R = .30 and R = .38) with 

higher complexity of arrangements (Table 29). Larger 

differences between states' were also weakly correlated with 

higher complexity (R = .28). The combined border percent of 

inland area, however, showed no relationship to complexity. 

Thus, an arrangement may be more complex on a border shared 

by states that have dissimilar portions of their inland 

water located on borders, but are in an upper range of 

importance for at least 

importance of individual 

was closely correlated 

one state. Similarly, the areal 

borders (percent of inland area) 

with the complexity of the 

arrangements on those borders for all ways of measuring this 

factor. 
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The number of provisions to control fishing (control 

use complexity) was higher where the difference in areal 

importance of borderwaters was great. The difference 

between the percent of inland water area on all borders and 

on individual borders also were both positively correlated 

(R = .31 and R = .32) with control use complexity. 

A weak inverse relationship existed between fishing 

pressure and the number of provisions to control use. The 

complexity was higher where the combined anglers per acre of 

the border states was small (R = -.35) and where the lower 

of the border states' fishing pressures was small (R = 
- . 30). 

The type of document used for arrangements was 

consistently associated with measures of areal importance. 

The low, high, and combined values for total border percent 

of inland water area and individual border percent of inland 

water area were all higher on borders covered by joint 

arrangements (Table 29). These relationships may indicate 

that joint documents, some of which may be legally binding, 

are more often used on borders that represent a large 

percent of one or both states' inland fishing resource. The 

differences between these factors for the border states did 

not show a relationship to the type of document used. 

Joint documents were also used more often on borders 

where the high and combined values for anglers per acre were 
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small. Thus, the relationship for fishing pressure appears 

to be the reverse of that for areal importance. Joint 

documents also occurred more often on borders where the 

combined level of personnel was small, suggesting that this 

less interactive approach may be preferred by pairs of 

smaller agencies. Personnel data were available for 34 of 

the 37 borders with joint documents, but only 12 of the 18 

without joint documents. 

The occurrence of provisions to control fishery 

management activities on borders showed no relationship to 

any of the cooperation factors. The occurrence of 

provisions to protect arrangements, however, was related to 

two areal importance factors. Three of the four measures of 

the total border percent of inland area and all four 

measures of the percent of inland area on individual borders 

were large on borders with protected arrangements. These 

relationships were confirmed by Kruskal-Wallis tests (Table 

29). This indicates that pairs of states with more of their 

inland water on borders are more likely to protect their 

arrangements. 

The occurrence of specifications for uniform 

regulations on borders was related to two measures of areal 

importance, fishing pressure, and budget. Uniform 

regulations occurred more often where border states had 

small values for all four measures of percent of inland 
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water area on all borders and for three of the four measures 

of percent of inland area on individual borders. Thus, the 

borders with uniform regulations were generally between 

pairs of states with smaller portions of their inland water 

on borders. 

Uniform regulations also were found more often on 

borders where the high and combined values and the 

difference in fishing pressure were large. Thus, if one or 

both states had high fishing pressure, uniform regulations 

were more likely. Uniform regulations also were found on 

borders where the higher of the state agency budgets was 

low. 

In states 

Four cooperation factors describing states (rather than 

borderwaters or borders) were examined to assess 

relationships between state characteristics and the 

occurrence and characteristics of arrangements. One areal 

factor (percent of inland water on all borders), fishing 

pressure, budget, and personnel were considered. 

Arrangement occurrence The occurrence of arrangements 

was measured as percentage of total borderwater area and of 

borderwater number under arrangement. None of the 

cooperation factors was significantly correlated with either 

of these measures (Table 30). 
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Table 30. Spearman rank-sum correlations between possible 
cooperation factors and percent of borderwater 
area and number under arrangement in each state. 

Percent of 
Borderwater under arrangement 

Cooperation 
factor n Area Number 

a R a R 

Percent of inland 48 .71 .055 .98 -.0037 
water on borders 

Anglers per acre 48 .25 -.17 .66 -.065 

Budget 43 .59 .085 .79 .042 

Personnel 44 .40 .13 .58 .086 
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Arrangement characteristics The same six 

characteristics of arrangements as in the previous sections 

were examined within each state for relationships with the 

cooperation factors. These relationships were tested on the 

borders under arrangement in each state. Where two 

arrangements occurred on one border, duplicate provisions 

were counted only once in calculating complexities. Borders 

with at least one joint document arrangement were counted as 

being under a joint arrangement. Similarly, a border with 

at least one arrangement that provided for uniform 

regulations was counted as having uniform regulations. 

Measures of complexity were averaged for borders under 

arrangement. 

The areal measure was the only cooperation factor 

correlated with arrangement characteristics (Table 31). The 

percent of inland water on borders was positively correlated 

with the average overall complexity (R = .33) and the 

average arrangement protection complexity ( R = .. 3 6) . Thus, 

states with more of their fishing resource on borders tended 

to have more complex arrangements and to include provisions 

to protect those arrangements. 

The states with more of their fishing resource on 

borders also tended to have more of their borders under 

joint arrangements (R = 
regulations (R = -.39). 

.34) and fewer with uniform 
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Table 31. Spearman rank-sum correlations between possible 
cooperation factors and arrangement 
characteristics on the borders within each state. 
Forty-four states had Type IA arrangements. 

Arrangement 
characteristic 

Average complexity 
on borders under 
arrangement 

Average use control 
complexity on 
borders under 
arrangement 

Average management 
control complexity 
on borders under 
arrangement 

Percent of borders 
under joint 
arrangements 

Cooperation 
factors 

Anglers per acre 
PERCENT OF INLAND 

WATER ON BORDERS 
Budget 
Personnel 

Anglers per acre 
Percent of inland 

water on borders 
Budget 
Personnel 

Anglers per acre 
Percent of inland 

water on borders 
Budget 
Personnel 

Anglers per acre 
PERCENT OF INLAND 

WATER ON BORDERS 
Budget 
Personnel 

Average arrangement Anglers per acre 
protection complexity PERCENT OF INLAND 
on borders under WATER ON BORDERS 
arrangement 

Percent of borders 
with uniform 
regulations 

Budget 
Personnel 

Anglers per acre 
PERCENT OF INLAND 

WATER ON BORDERS 
Budget 
Personnel 

n 

44 .97 
44 .031 

39 .49 
40 .61 

44 .51 
44 .28 

39 .83 
40 .76 

44 .94 
44 .34 

39 .97 
40 .62 

44 .30 
44 .024 

39 .25 
40 .26 

44 .99 
44 .016 

39 .39 
40 .35 

R 

.0058 

.33 

-.11 
-.084 

-.10 
.17 

-.035 
-.050 

.011 

.15 

-.0071 
.080 

-.16 
. 34 

-.19 
-.18 

-.0023 
.36 

-.14 
-.15 

44 . 36 .14 
44 .0092 -.39 

39 .10 
40 .90 

-.27 
-.020 



105 

In regions 

Regional patterns became apparent during the collection 

and early analysis. Two areas of the U.S. were recognized 

early in the study as distinct regions on the basis of their 

arrangements. The first, nine northeastern states from 

Pennsylvania and New Jersey to Maine, reported very similar 

arrangements. All reported arrangements included internal-

only documents. Only one of these states, Pennsylvania, had 

a joint document arrangement (with Ohio). Maryland, not 

included in the region, was also a transition state from 

internal-only documents to joint documents. The same nine 

states reported uni form regulations on al 1 their borders, 

including borders shared with states outside the region. 

The uniform regulations were established between the states 

of the region and between Maryland and Pennsylvania by 

annual phone contact. The regulations were subsequently 

executed without joint, interstate documents. 

The second obvious region was in the southwestern U.S. 

The five states of Arizona, California, Nevada, Utah, and 

Wyoming were the only states in the U.S. that used stamp 

reciprocity to extend interstate fishing rights. Stamp 

reciprocity was developed between Nevada and California and 

spread to the three borders n l n~ the Colorado River and 

to the Utah-Wyoming border. All the states that use stamp 

reciprocity are members of the Colorado River Wildlife 
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Council (Table 25). Communication may be the predominant 

cause for the regionalization of stamp reciprocity. 

The states of the Columbia-Snake river system 

Oregon, Washington, and Idaho used internal-only 

documents on their common borders to cover sport fishing. 

These Type I agreements were clearly parallel actions, the 

least formal type of interstate agreement. The commercial 

and native fishery for salmonids in the same river system 

was subject to intense state and federal participation by 

administrative, legislative, and judicial branches. The 

most formal type of agreement, a U.S. Congressional-

interstate contract was used for that fishery. 

Kruskal-Wallis tests were used to explore possible 

large scale regionalization of cooperation factors, 

arrangement occurrence and arrangement characteristics. The 

same data used for "in state" relationships were grouped 

into regions of 17 western states and 31 eastern states. 

The eastern region was further divided into northeastern and 

southeastern subregions of 19 and 12 states, respectively. 

The only regionally different cooperation factor was fishing 

pressure (Table 32). Pressure was higher in the east than 

in the west. This difference is attributed largely to the 

northeastern states, which had substantially higher fishing 

pressures than the southeastern states. 

Management control complexity was the only arrangement 
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characteristic that showed an east-west difference. Western 

states had higher management control complexity on their 

borders that were under arrangements. This characteristic 

was also the only one that showed no northeast-southeast 

difference. Arrangement occurrence was also different 

between the northeastern and southeastern states. The 

northeastern states had a higher percentage of their 

borderwater area under arrangement, while the southeastern 

states' borders were covered by more complex arrangements. 

Additional tests compared the western, northeastern, 

and southeastern states simultaneously. The northeastern 

borders had much lower complexity than either the southeast 

or the west (Kruskal-Wallis, a = .0059). The northeastern 

states had a substantially higher portion of their borders 

covered by uniform fishing regulations than either the 

southeast or the west (Kruskal-Wallis, a= .0174). 

The percent of river area that was covered by 

arrangements was also examined for patterns of 

regionalization. Rivers within or adjacent to each of the 

regions (rather than using grouped "in-state" values) were 

considered. Coverage was high for al 1 regions, with the 

·lowest in the northeast ( 77%) and the highest in the west 

(99%). 



DISCUSSION 

This study identifies and describes the inland 

interstate border fishery resource and the arrangements 

developed to facilitate the management of these border 

fisheries; proposes a typology of interstate arrangements 

that differentiates between arrangements along two 

dimensions agreement type and management framework; 

applies the typology to the interstate border fishery 

arrangements; further differentiates the predominant type 

(IA) of the border fishery arrangements into a hierarchy of 

functions, provisions, and specifications; and describes 

relationships between 

cooperation and the 

arrangements. 

factors that may 

characteristics 

DATA QUALITY AND ANALYSIS 

affect interstate 

of the Type IA 

Cartographic survey The cartographic survey used the 

standard method of planimeterization for estimating surface 

areas of lakes and impoundments and a simple method for 

estimating river areas (average width x length). Widths 

used for calculating the average were measured at a standard 

distance from the edge of maps. The U.S.G.S. maps used are 

widely accepted for their accuracy. Al though the area of 

waterbodies varies with short-term and seasonal 

precipitation differences, there was no indication that 

abnormally dry or wet conditions were reflected in any map 

109 
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used. Several waterbodies were identified as possible 

borderwaters on large scale (1:500,000) maps of states, but 

smaller scale (1:24,000) maps of the border quadrangles were 

not available in some instances. These and other missing 

maps may have resulted in the omission of as many as 15 

borderwaters. Reliable published sources provided the areas 

for many border impoundments and impounded sections of 

border rivers and were generally based on normal summer 

conditions. 

Arrangements Two approaches were considered for 

collection of data concerning border fishery arrangements --

case studies and a national survey. A case study approach 

provides an in-depth analysis of a few situations and 

detailed information concerning the process of arrangement 

development. A national survey, on the other hand, provides 

information on a wide range of situations. 

The national survey approach was chosen to (1) provide 

q general understanding of the resource and arrangements 

within which future case studies might be planned and ( 2) 

bridge a perceived communication gap among fishery agencies 

concerning fishery arrangement alternatives. 

No appropriate information existed to help frame the 

data collection approach. Smith ( 1983) indicates that in 

such cases 

cannot be 

(such as describing cultural systems) the data 

gathered using predetermined categories. 
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Therefore, the broader organizational schemes and categories 

within the schemes were developed iteratively in this study. 

The iterative process maximized the accuracy of the data and 

the representativeness of the organizational schemes. 

I developed an early list of topics to ensure a degree 

of completeness of the interviews, but the specific 

questions asked depended on the information provided by the 

respondent. As the survey progressed, I depended less on 

the respondent and asked more detailed questions based on 

the information from previous interviews. The discovery and 

preferential use of government documents over verbal 

interview responses, availability of two separate data sets 

for each borderwater, and the ample use of follow-up 

contacts reduced the potential bias introduced by the 

refinement of my interview technique from early to late 

interviews. 

The data sets provided by other sources were the most 

reliable and complete of those available. Weber and Horak 

(1983) used a survey with confirmation to obtain the budget 

and personnel levels of state management agencies. The U.S. 

Census Bureau provided an unpublished data set of state 

water surface areas that was the most recent and accurate 

(based on informal comparisons with U.S.G.S. maps). The 

U.S. Department of the Interior (1982) provided the number 

of anglers per state. 
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between resource and agency 

characteristics and arrangement content became evident 

during data coding and analysis. Statistical tests were 

useful for verifying observed distributional patterns and 

providing descriptive information, but caution in their 

interpretation is in order. The tests between the physical 

parameters of the 197 borderwaters (e.g. type and size) 

used independent observations. Other tests, however, were 

subject to problems of dependence. Multiple arrangements 

covered single borderwaters, and multiple borderwaters were 

covered by single arrangements. Thus, in tests by 

borderwater, some arrangements receive a higher weighting 

than others. Also for comparisons among states and regions, 

all of the borderwaters and borders occurred in two states. 

The statistical tests were not intended to determine cause 

and effect relationships and were adequate tools for 

highlighting patterns. 

THE RESOURCE 

Border fisheries are an important component of the 

inland fishery resource of the United States, with at least 

197 borderwaters covering over four million acres. These 

borderwaters represent 11% of the 38 million acres of inland 

water area of the 48 contiguous states. Within states, the 

area of waters adjacent to their borders represented an 

average of 34% of their total inland water area. Each 
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borderwater type river, impoundment, and lake 

represented roughly one-third of the borderwaters by number. 

Rivers, however, had the largest average and total areas. 

Rivers often defined entire borders and averaged nearly 

40, 000 acres each compared to 15, 000 and 9, 000 acres for 

impoundments and lakes, respectively. 

Nearly 20% of the borderwaters were identified as 

supporting populations of cold-water fish species in at 

least some portion of the waterbody. These cold 

borderwaters represented nearly 40% of the borderwater area 

in the U.S., much of this due to the stocking of impounded 

sections of large rivers and their tailwaters, as well as 

large impoundments and natural lakes. 

Few east-west regional differences existed in the 

distribution of the resource. The 31 eastern states had a 

higher percentage of borders with water and more 

borderwaters per state. The 17 western states had more of 

their borderwater area and numbers represented by cold 

water. Within the eastern region the 12 southeastern and 19 

northeastern states had very different border fishery 

resources. The area of individual borderwaters was greater 

in the southeastern states and represented more of the 

inland water resource. Rivers represented more borderwaters 

in the southeastern states, whereas the northeastern states 

had more lakes, cold borderwaters, cold borderwater area, 
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and area and numbers of borderwaters of unknown temperature. 

ARRANGEMENT TYPOLOGY 

The typology of interstate arrangements provides a 

decision-making aid for state legislators and administrators 

to create or modify arrangements. The typology defines six 

types of arrangements based on two dimensions --type of 

agreement (three options) and type of management framework 

created by an agreement (two options). Together, these two 

dimensions define interstate arrangements. 

Agreement types 

Two agreement types U.S. Congressional-interstate 

contract and interstate contract --are similar insofar as 

they are binding and provide access to the courts, if 

necessary, to enforce the terms of the contract. 

Congressional approval of a contract is required, however, 

if the management framework created by the contract is an 

autonomous institution with management or regulatory power. 

Congressional approval is also required for prescriptive 

language that covers matters already under the authority of 

the federal government. Congressional approval may also be 

used in order to gain federal assistance in implementation 

or "strictly out of political considerations'' n~ l 

1966). U.S. Congressional-interstate contracts are called 

Type II agreements. 

The other contract type is the interstate contract not 
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involving the federal government. The interstate contract 

is more easily negotiated and provides most of the 

management alternatives of the Congressionally approved 

contracts. 

Parallel actions are not binding and do not provide 

access to the courts to enforce the terms of the agreement. 

The major advantage over contracts is the potential for 

simple, rapid negotiation and immediate action. Parallel 

actions and interstate contracts are distinguished by 

whether or not they are legally binding. This legal 

question could not be settled on the basis of the data 

collected in this study. Consequently, parallel actions and 

interstate contracts have been combined and called Type I 

agreements. 

Management framework types 

Prescriptive language is a management framework that 

delimits the rights and responsibilities of each state in 

regard to a specific resource or issue. This type of 

framework is suitable for clearly defined objectives such as 

setting limits, defining responsibilities, or requiring 

exchange of information. Responsiveness to changing 

conditions is limited because any new item or change must be 

added to the prescriptive language specifically. This may 

require new legislation or policy decisions by a commission 

or board. Prescriptive language is called a Type A 
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management framework. 

The autonomous institution provides a dynamic framework 

for accomplishing complex tasks such as research, 

management, and response to changing conditions without re-

negotiation of an agreement. Research/advisory 

institutions may be created directly by the states without 

Congressional approval. Management/regulatory institutions 

require Congressional approval because they replace state 

discretion in resource decision-making (to the extent set 

forth in the authorizing U.S. Congressional-interstate 

contract). Autonomous institutions are called Type B 

management frameworks. 

INTERSTATE BORDERFISHERY ARRANGEMENTS 

Types IIA, IIB, and IB arrangements 

The following description of the fishery arrangements 

provides decision-makers a source for identifying existing 

solutions to their border fishery problems. The types I IA 

and IIB are necessary in only limited circumstances and each 

type occurs only once on inland fisheries. On the 

Connecticut River, Connecticut, Massachusetts, New 

Hampshire, Vermont, the U.S. Fish and Wildlife Service, and 

the National Marine Fisheries Service jointly established a 

management and regulatory institution for the Atlantic 

salmon fishery. The inclusion of federal agencies as 

legally bound partners and the empowering of an institution 
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with management and regulatory authority made Congressional 

approval necessary. Thus, this Type I IB arrangement was 

clearly the appropriate choice. 

The Type IIA arrangement on the Columbia River, 

however, is not as clearly the most appropriate arrangement. 

The prescriptive language only requires that the states 

annually reach agreement on regulations. This does not 

appear to require Congressional approval, as the states do 

not surrender authority through the Columbia River fish 

compact and the federal government is not a legally bound 

partner in the agreement. Congressional approval may have 

been required due to previous extension of federal authority 

over some aspect of the fishery, such as Indian rights. If 

not legally required, Congressional approval may have been 

desired for federal assistance in implementation or for 

political considerations. The political, economic, social, 

and legal complexities of the Columbia River commercial 

salmonid fishery left this determination beyond the scope of 

this study. 

Six Type IB arrangements autonomous institutions 

created by interstate contracts or parallel actions -- were 

identified. Five of these occurred on large rivers, each 

involving several states. These are appropriate for 

research or advisory activities and serve as foci of multi-

state cooperation and coordination. These arrangements 
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promote the exchange of information and coordination at the 

technical level and the development of similar or 

complementary policies. This type of arrangement may also 

establish cooperation prior to developing a 

management/regulatory institution. This is apparently the 

case on the Connecticut River, where the Type I IB 

arrangement was preceded by a Type IB arrangement. 

~ IA arrangements 

Type IA arrangements were used by more states on more 

borderwaters and borders than the other types combined. 

These arrangements are negotiated and executed directly by 

two states and provide a prescriptive language framework 

that can be tailored to address most border fishery 

problems. Day-to-day fisheries management by inland state 

agencies generally focuses on controlling fishermen's 

harvest. This is achieved through the establishment and 

enforcement of regulations that usually change slowly --

annually at most and generally less frequently. Thus, where 

a consensus can be reached on such regulations, a Type IA 

arrangement is the direct embodiment of that consensus. 

There was wide variety in the matters addressed by 

these arrangements and in the approaches used to address 

them. Arrangements were developed by state legislatures, 

agencies, and by both branches in internal-only, joint, and 

combinations of internal-only and joint documents. The 
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internal-only documents used by agencies were adequate for 

agencies to develop border fishery regulations based on 

their intra-state regulatory authority. This approach is 

interactive, requiring annual contact to re-establish or 

confirm regulations. No special authorization from the 

legislature is required. 

Establishment of fishing reciprocity was generally 

achieved only by agencies which were granted statutory 

authority to do so or by the legislatures directly. 

Agencies typically were given authority to extend reciprocal 

fishing rights only on a border-by-border basis. Where the 

agencies extended reciprocity, a joint document was 

generally used. In some instances the agencies were not 

given this authority at all, rather the legislatures passed 

similar laws (internal-only documents) to achieve 

reciprocity. 

Only one state extended reciprocity without legislative 

authorization. Laws of Oregon and Idaho extended 

reciprocity to Washington, but Washington had no such laws. 

However, the agencies of all three states honored the 

reciprocity in their enforcement practices. 

CONTENT OF TYPE IA ARRANGEMENTS 

Range of content 

Type IA arrangements had four functions; two were 

fishery-related (control of· fishing and management) and two 
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focused on the arrangement (protect and delimit the scope of 

the arrangement). Control of fishing was the most important 

fishery-related function of these arrangements. Fifty-nine 

of the 60 arrangements controlled fishing, while only 24 

addressed the management responsibilities of the agencies. 

The control fishing function had the most provisions and the 

specifications of these provisions showed the greatest 

diversity. 

Fifty-six arrangements extended reciprocal fishing 

rights. Most states simply recognized one anothers' 

licenses or license exemptions as valid. There were two 

interesting exceptions that may be especially useful where 

simple reciprocity is not acceptable, but reciprocal fishing 

is desired. Five southwestern states required the purchase 

of a border fishery stamp in addition to a regular state 

fishing license. These stamps may be sold at equal or 

unequal prices to the fishermen of the cooperating states, 

depending on the perceived value of reciprocity. A more 

sophisticated approach for resolving unequal value is used 

by Oklahoma and Texas. A special border fishing license 

alone is sufficient for fishing Lake Texoma. The license is 

sold at one price to all fishermen, but the revenues are 

divided between the two states according to the ratio of 

surface area in the two states. 

eliminates the potential appearance 

This approach 

of unfairness 

( 1) 

to 



121 

fishermen and (2) offers a clear-cut method for addressing 

the problem of unequal value. 

Fishing regulations were an important consideration of 

the Type IA arrangements with 57 of the 60 including a 

provision to specify these regulations. However, uniform 

regulations -- a single set of regulations followed by all 

fishermen on an entire borderwater -- were included in only 

17 arrangements. A more complex set of regulations occurred 

in most states. Arrangements that require licensing states' 

regulations are simple for the fishermen, who follow the 

same regulations as on waters entirely within the licensing 

state. On the other hand, arrangements that require 

fishermen to fol low the regulations of the state in whose 

water they are fishing require fishermen to know always (1) 

where they are in relation to the border and (2) the fishing 

regulations of two states. The arrangements that specify 

combinations of the three types of regulations are equally 

confusing. Arrangements that provide for different sets of 

regulations on one borderwater suggest that: (1) two 

different sets of objectives are being pursued on single 

fish populations; or ( 2) regulations are not related to 

objectives for individual fisheries. 

Very limited attention was given to controlling the 

management of border fisheries. Enforcement jurisdictions, 

for example, were defined by only six arrangements. 
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Enforcement may be implicit in other arrangements, but 

points to the unanswered question of whether or not these 

arrangements are enforced. The specifications for fishing 

regulations are often confusing, some even require fishermen 

to know the location of a border that the U.S. G. S. cannot 

pinpoint on a map. Judges may be likely to side with a 

fisherman accused of violating regulations set by such an 

arrangement, thus discouraging enforcement. 

Field-level management control was directed toward 

trout stocking constraints and responsibilities in three 

arrangements. One of these arrangements also included the 

only instance of a provision for sharing the costs of 

management activities. Field-level management activities 

may be rare on borderwaters or they may be inappropriate for 

consideration in Type IA arrangements. 

Two functions focused on the arrangements themselves. 

The scope of arrangements was delimited by two provisions 

that identify the borderwaters and type of fishery (sport, 

commercial, or both) to be included in such an arrangement. 

Arrangements were protected by four provisions that (1) 

specified the acceptable methods for terminating 

arrangements 

an 

as arrangement, ( 2) identified previous 

superceded by the current arrangement, 

portions of arrangements from the 

arrangement, and (4) specified the 

(3) severed invalid 

remainder of the 

period that the 
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arrangement would remain in effect. 

Content as a function of the environment 

Several interesting 

relationships between the 

and characteristics of 

Regionalization is also 

patterns emerged that suggest 

content of Type IA arrangements 

the border fishery resource. 

evident in these patterns, 

suggesting that personal communication may be the limiting 

factor in the distribution of arrangement characteristics. 

Content ~ waterbody ~ 

Rivers were more often covered (74%) by Type IA 

arrangements than the other waterbody types. Rivers were 

also the target of seven of the eight I IA, I IB, and IB 

arrangements. Although the other borderwaters are· as 

numerically abundant as rivers, rivers are (1) much larger 

than the other types, and (2) used to define the political 

boundaries between states. Thus, rivers represent an 

areally important fishing resource that is especially 

subject to the uncertainties found in border situations and 

are most often deemed to require interstate fishery 

arrangements. 

Rivers were also the subject of more complex 

arrangements. The greater complexity on rivers over other 

borderwater types was largely due not to the most common 

provision of arrangements -- control of fishing -- but to 

the inclusion of provisions within the management control 
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and arrangement protection functions. These usually 

addressed enforcement and arrangement termination. These 

provisions indicated more formality in the arrangements that 

cover rivers. This tendency toward formality is also 

suggested by the greater use of joint documents on rivers. 

Uniform regulations were found least often on rivers, where 

they would seem most appropriate due to the importance of 

rivers as a fishery resource and the problems associated 

with non-uniform 

confusion of the 

negotiations on 

regulations. 

regulations 

rivers are 

The non-uniformity and 

suggest that either 

heavily influenced by 

participants other than fishery management personnel or that 

fishery management personnel do not consider uniform 

regulations to be an important objective. As suggested by 

Gulland (1980), the problem also may lie in unwillingness to 

sacrifice sovereignty on an important resource or to 

compromise management philosophies. 

Nearly 50% of impoundments were covered by 

arrangements. Complexity was higher on larger impoundments, 

with more provisions to control fishing and to protect the 

arrangement. In this case, the most common function, 

control of fishing, becomes more important as areal 

importance increases. Impoundments are 

locations for state 

negotiations may 

boundary disputes, as 

be less influenced 

are 

by 

not typical 

rivers, and 

non-fishery 
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interests. Joint documents (typically including arrangement 

protection provisions) were more often used on larger 

impoundments, and uniform regulations were more often used 

on smaller ones. 

Lakes, the smallest of the borderwater types, were 

least often under arrangement and were covered by the least 

complex arrangements. The differences between lakes and 

impoundments, however, both in size and arrangement content, 

were much smaller than those between impoundments and 

rivers. Larger 

arrangements than 

lakes 

small 

were 

ones, 

subject to more 

due largely to the 

complex 

use of 

joint documents which typically included provisions for 

arrangement protection. 

nearly absent on lakes. 

Content Q.y area 

Management control provisions were 

The patterns of increased occurrence and complexity of 

arrangements on larger borderwaters are reinforced by the 

patterns on borders with large areas of water. Borders that 

represented a large portion of one or both states' fishery 

resources were consistently covered by arrangements and 

these arrangements were consistently complex. Joint 

documents and accompanying arrangement protection were also 

more often found on more areally important borders. 

The increased occurrence 

consistent indication of the 

of arrangements 

importance of 

is 

area 

a 

in 
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instigating the negotiation of fishery arrangements. As the 

portion of the fishery resource on a border increases, the 

problems associated with border situations have greater 

impact and require resolution. 

Conversely, uniform regulations were found on borders 

that represented less of the states' fishery resource. 

Negotiations may be simpler due to lower angler interest and 

participation and the reduced likelihood of commercial 

fishing interests. Additionally, fishery administrators may 

operate 

and the 

more independently of other government officials, 

perceived loss of authority or compromise of 

management philosophy may be smaller where less area is 

involved. 

Regionalization 

There are two obvious cases of regionalized approaches 

to border fishery arrangements. The New England states use 

only parallel actions (internal-only en~s  with uniform 

regulations and five southwestern states use stamps as a 

unique approach to reciprocity. 

The states in the New England area are among the oldest 

in the U.S. and have been developing interstate inland 

fishery arrangements since at least the 1800s. The New 

England Commission of Inland Fisheries was established in 

1867 and operated until 1888. The nature of their fishery 

arrangements may be the result of a long history of 
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interaction. The small size of many of the agencies within 

this region may also have influenced the development of 

their arrangements. Interaction between these smaller 

agencies presumably is more personal and less formal. Other 

states used uniform regulations or internal-only documents, 

but not both. 

Only five states, all adjacent, use stamp reciprocity. 

This approach most clearly handles problems related to 

unequal value of the resource, but limited communication 

probably slows the spread of its use. In two cases where 

negotiations were hampered by questions of unequal value, 

stamp reciprocity was explored as a possibility on the 

border (Montana-Wyoming) adjacent to the "stamp reciprocity 

region" but not on a southeastern border (Tennessee-

Virginia). Thus, the spread of useful alternatives appears 

to be limited to state-by-state communication. 

Several arrangement characteristics appear 

regionalized, but it is difficult to separate these 

relationships from resource-related relationships. The 

complexity of arrangements, uniformity of fishing 

regulations, use of joint documents, and inclusion of 

provisions to protect arrangements were associated with 

regions, waterbody types, and borderwater area. 

The 12 New England arrangements which use only 

internal-only documents -- are characteristically of lower 
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complexity and account for much of the lower complexity of 

the northeastern region. The higher complexity in the joint 

documents of southeastern arrangements is accompanied by 

larger borderwaters and more abundant rivers. The patterns 

of higher arrangement complexity and joint document use on 

larger borderwaters and on rivers, therefore, are equally 

attributable to regionalization. Southeastern states had 

greater control use complexity, larger impoundments, and 

more warm water than northeastern states. Therefore, the 

higher control use complexity on impoundments and warm 

borderwaters was equally attributable to regionalization. 

Cold borderwaters more often had uniform regulations, but 

cold water and uniform regulations were regionalized in the 

northeastern states. 

In summary, arrangements are entered into where the 

fishery resource located on borders is areally important. 

This is particularly true of rivers which are the largest of 

the borderwater types and are used to define political 

boundaries. The content of the arrangements, on the other 

hand, is often regionalized and apparent relationships 

between the content of the arrangements and resource 

characteristics are accompanied by regionalization. 

PROBLEMS ON BORDERWATERS 

Fishing regulations 

Fishing regulations on borderwaters deserve particular 
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attention. Uniform regulations are the best for 

demonstrating clear, coordinated management objectives for 

border fisheries. Licensing states' regulations are the 

simplest for the fishermen and enforcement personnel. These 

two provisions are specified, however, by less than half of 

the arrangements. Thirty-one arrangements specify other 

regulations that are both non-uniform and confusing. This 

problem suggests that border fishery arrangements may be 

poorly enforced due to difficulties of interpretation. The 

question of enforcement should be addressed by interviewing 

the officers whose patrol areas include border fisheries. 

The interview questions should explore their knowledge of 

the regulations in effect on border fisheries, their amount 

of effort on borders relative to other fisheries, their use 

of discretion in citing offenders, and their perceptions of 

the likelihood of offenders being convicted. 

Knowledge about border fisheries 

The limited attention given to interstate border 

fishery cooperation was evidenced by the typical fish 

chief's lack of awareness and understanding of the most 

common type of arrangement. Regionalization of arrangement 

types and the high overall diversity in content of 

arrangements (for example, specifications for reciprocity 

and the profusion of different specifications for fishing 

regulations) indicate that knowledge of the arrangements 
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used in other states is highly restricted. 

The lack of information exchange may limit agency 

ability to solve border fishery problems. For example, 

Tennessee and Virginia did not renew South Holston Reservoir 

fishing reciprocity in 1982. Bi 11 Cochran (Roanoke Times 

and World News, May 23, 1982) reported that Tennessee 

officials were concerned about lost revenues if non-

residents of both states chose to purchase the less 

expensive Virginia non-resident license. Tennessee rejected 

a Virginia offer to exclude Virginia non-resident licenses 

from reciprocity on South Holston, and Virginia would not 

accept a limited area of reciprocity for Virginia fishermen, 

since stocked trout concentrated at the deeper Tennessee end 

of the reservoir. The use of a stamp or special license 

with a value-based proportioning of revenues may have been a 

promising alternative of which the negotiators were unaware 

due its restricted use in the Southwest. 

Additional information, however, does not guarantee the 

success of border fishery negotiations. Montana and Wyoming 

began negotiating in 1964 to establish reciprocity on 

Bighorn Lake. A summary written by Arthur Whitney (Montana) 

in 1975 provides some insight into the problems that 

hampered negotiations. The better fishing on Bighorn was 

expected to be in Montana, but Wyoming had desirable fishing 

areas within 10 mi of the border. Montana negotiators 
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perceived in 1964 that a consensus was reached for obtaining 

legislative authorization to mutually extend reciprocity to 

waters 10 mi inside both states. Wyoming failed to do so 

and Montana proposed, in 1966, differential-price stamp 

reciprocity. Six months later, in 1967, Wyoming declined 

but suggested simple reciprocity. This was unacceptable to 

Montana. Wyoming again declined the stamp proposal in 1968, 

but 13 months later, in 1969, indicated that they would 

accept the proposal. By this time, Montana sport fishing 

groups had become vocal against any reciprocity that did not 

include the 20 mi wide strip along the border. Montana's 

official position then mirrored that of the sport fishing 

interests and continues to do so to the present. 

Whitney's summary makes clear that appropriate and 

adequate alternatives are not enough. Those alternatives 

must be acted upon in a timely fashion. A period of six 

months to one year should be adequate to establish a Type IA 

arrangement. The duration of the arrangement may be limited 

to one or two years if further arrangement improvements are 

desired. This results in re-negotiation and provides an 

opportunity for gathering additional information or 

obtaining legislative authorization for an improved 

arrangement. The early establishment of an arrangement 

should improve the quality of subsequent cooperation and 

reduce polarization of interests. 
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The case study approach 

Case studies may be the best approach for identifying 

the rationales for developing particular kinds of 

arrangements or including particular functions, provisions, 

or specifications. An attempt to complete a second survey 

to uncover rationales was unsuccessful because most 

arrangements were initiated before the current 

administrators were in office. Many arrangements carried 

recent dates, but these dates usually represented only the 

re-signing of a document negotiated years previously. Case 

studies wi 11 not provide a broad understanding of 

rationales, but will preserve in-depth information on and 

analyses of 

negotiations). 

the few recent negotiations (or re-

The low incidence of provisions for control of 

management suggests a low level of 

borderwaters. This may, however, be 

study' s focus on the highest level of 

agency activity on 

an artifact of the 

fishery management 

personnel and the preferential search for and treatment of 

documents. The breadth of formal frameworks for interstate 

cooperation was emphasized by this study. The more dynamic 

kinds of interstate cooperation are probably informal and 

not likely to be recorded in documents. Even where there 

are Type IB or I IB arrangements (autonomous institutions), 

there may be direct, informal channels of interaction 
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between border states that occur at lower administrative 

levels and are not generally known by the fish chiefs. Case 

studies involving interviews with personnel at all levels 

would help to determine the extent and the full depth of 

fishery management interactions on inland borders. 
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lablc 2. Percent of thP. 11re<l nrid number of ~n l l  repf"'nscnted hy r.ach t>orderwcitr.r type and 
temperature ftlr each of the 118 contiguous states a11ct the U.S. 
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Table 3. Number of inland interstate borders, watered 
borders, and the percent of watered to total 
borders for each state and the U.S. 

Watered Percent of watered 
State Borders borders to all borders 

AL 4 4 100.0 
AR 6 5 83.3 
AZ 4 3 75.0 
CA 3 3 100.0 
co 6 1 16.7 
CT 3 3 100.0 
DE 2 1 50.0 
FL 2 2 100.0 
GA 5 5 100.0 
IA 6 6 100.0 
ID 6 5 83.3 
IL 5 5 100.0 
IN 4 3 75.0 
KS 4 1 25.0 
KY 7 6 85.7 
LA 3 2 66.7 
MA 5 5 100.0 
MD 4 4 100.0 
ME 1 1 100.0 
MI 3 2 66.7 
MN 4 4 100.0 
MO 8 7 87.5 
MS 4 4 100.0 
MT 4 2 50.0 
NC 4 4 100.0 
ND 3 2 66.7 
NE 6 3 50.0 
NH 3 3 100.0 
NJ 2 2 100.0 
NM 4 2 50.0 
NV 5 2 40.0 
NY 5 5 100.0 
OH 5 3 60.0 
OK 6 2 33.3 
OR 4 3 75.0 
PA 6 4 66.7 
RI 2 2 100.0 
SC 2 2 100.0 
SD· 6 4 66.7 
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Table 3 (continued). 

Watered Percent of watered 
State Borders borders to all borders 

TN 8 8 100.0 
TX 4 4 100.0 
UT 5 3 60.0 
VA 5 4 80.0 
VT 3 3 100.0 
WA 2 2 100.0 
WI 4 4 100.0 
WV 5 4 80.0 
WY 6 3 50.0 
us 104 81 77.9 
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Table 4. Percentage of the total water surface area found 
in borderwaters for each state and the U.S. 

Water surface area 
Rank State 

Total inland Border Ratio of border 
to total inland 

33 AL 600064 243134 40.5 
32 AR 709549 278286 39.2 
47 AZ 314880 385572 122.5 
17 CA 1540563 209981 13.6 
10 co 317485 15760 5.0 

8 CT 93888 3262 3.5 
1 DE 71757 107 0.1 
5 FL 2886906 49228 1. 7 

37 GA 546445 308586 56.5 
43 IA 198381 164452 82.9 
18 ID 737613 101498 13.8 
38 IL 448237 262917 58.7 
39 IN 162125 99601 61. 4 

9 KS 319488 13100 4.1 
46 KY 473734 454308 95.9 
21 LA 2067309 313449 15.2 

3 MA 294272 4082 1. 4 
16 MD 398944 47967 12.0 

2 ME 1452794 14787 1. 0 
7 MI 1006893 23886 2.4 

12 MN 3106259 182469 5.9 
40 MO 481286 330293 68.6 
44 MS 292294 257408 88.l 

4 MT 1060762 16175 1. 5 
11 NC 2448474 125935 5.1 
31 ND 897754 318777 35.5 
23 NE 455168 83463 18.3 
28 NH 182720 44573 24.4 
13 NJ 204429 15688 7.7 
22 NM 164851 27507 16.7 
42 NV 426982 318501 74.6 
29 NY 1107770 301970 27.3 
35 OH 208288 109982 52.8 
19 OK 832454 116105 13.9 
34 OR 568717 257411 45.3 
27 PA 268826 64910 24.1 

6 RI 100813 1774 1. 8 
30 SC 581990 166350 28.6 
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Table 4 (continued). 

Water surf ace area 
Rank State 

Total inland Border Ratio of border 
to total inland 

36 SD 744870 406122 54.5 
41 TN 632845 450575 71.2 
15 TX 3065734 351040 11. 5 
20 UT 1808826 256095 14.2 
24 VA 680390 133472 19.6 
48 VT 218150 308580 141.5 
25 WA 1041427 211677 20.3 
26 WI 1105094 225146 20.4 
45 WV 71949 66726 92.7 
14 WY 525030 59078 11. 3 
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Table 5. Number of each type of interstate arrangement for 
each state. 

Number of arrangements 

State IAa IBb IIAc I IBd Total 

AL 2 0 0 0 2 
AR 3 0 0 0 3 
AZ 3 1 0 0 4 
CA 2 1 0 0 3 
co 0 1 0 0 1 
CT 3 1 0 1 5 
DE 0 1 0 0 1 
FL 1 0 0 0 1 
GA 5 0 0 0 5 
IA 4 1 0 0 5 
ID 5 1 0 0 6 
IL 3 1 0 0 4 
IN 1 0 0 0 1 
KS 1 0 0 0 1 
KY 2 0 0 0 2 
LA 3 0 0 0 3 
MA 3 1 0 1 5 
MD 3 0 0 0 3 
ME 1 0 0 0 1 
MI 1 0 0 0 1 
MN 4 1 0 0 5 
MO 8 1 0 0 9 
MS 4 0 0 0 4 
MT 0 0 0 0 0 
NC 3 0 0 0 3 
ND 1 0 0 0 1 
NE 4 0 0 0 4 
NH 3 1 0 1 5 
NJ 2 1 0 0 3 
NM 0 1 0 0 1 
NV 2 1 0 0 3 
NY 4 2 0 0 6 
OH 2 0 0 0 2 
OK 1 0 0 0 1 
OR 2 1 1 0 4 
PA 4 1 0 0 5 
RI 2 0 0 0 2 
SC 2 0 0 0 2 
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Table 5 (continued). 

Number of arrangements 

State IA a IBb !!Ac I IBd Total 

SD 2 0 0 0 
TN 5 0 0 0 
TX 2 0 0 0 
UT 4 1 0 0 
VA 2 0 0 0 
VT 2 2 0 1 
WA 2 1 1 0 
WI 3 1 0 0 
WV 2 0 0 0 
WY 2 1 0 0 

adirect interstate agreement with prescriptive language 
management framework 

bdirect interstate agreement with autonomuos institution 
management framework 

2 
5 
2 
5 
2 
5 
4 
4 
2 
3 

cU.S. Congressional-interstate agreement with prescriptive 
language management framework 

dU.S. Congressional-interstate agreement with autonomous 
institution management framework 
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Table 6. List of borderwaters identifieda by the agency and 
cartographic surveys, with border states, 
borderwater type, area in acres, and temperature 
as warm, cold, or unknown. Arranged in 
alphabetical order of the border states. 

States 

AL FL 
AL GA 
AL GA 
AL MS 
AL MS TN 
AL TN 
AR MO 
AR MO 
AR MO 
AR MO 
AR MS 
AR OK 
AR OK 
AR OK 
AR TN 
AR TX 
AZ CA 
AZ NV 
AZ UT 
CA NV 
CA NV 
CA NV 
CA NV 
CA NV 
CA OR 
CA OR 
CA OR 
CO NM 
CO NM 
CT MA 
CT MA 
CT MA 
CT MA 
CT MA 
CT MA 
CT NY 
CT NY 
CT NY 
CT NY 

Borderwater 

Perdido 
Weiss 
Chattahoochee 
Aliceville 
Tennessee(Pickwick) 
Guntersville 
Bull Shoals 
Norfork 
St. Francis 
Table Rock 
Mississippi 
Frances 
Poteau 
Wofford 
Mississippi 
Red 
Colorado 
Colorado 
Powell 
Lower 
Smoke Creek 
Tahoe 
Topaz 
Twin 
Goose 
Renner 
White 
Malaya 
Navajo 
Breakneck 
Congamond 
Hamilton 
Muddy 
Perry 
West Branch 
Converse 
Indian 
Mi anus 
Milne 

Borderwater 
type 

River 
Impoundment 
River 
Impoundment 
R. b 1ver 
Impoundment 
Impoundment 
Impoundment 
River 
Impoundment 
River 
Impoundment 
River 
Impoundment 
River 
River 
River 
River 
Impoundment 
Lake 
Impoundment 
Lake 
Lake 
Lake 
Lake 
Impoundment 
Lake 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 
Impoundment 

Area 
(acres) 

Temper-
ature 

10,044 Warm 
30,200 Unknown 
85,711 Warm 
8,300 Warm 

43,079 Warm 
65,800 Warm 
45,440 Warm 
22,000 Warm 

879 Warm 
43,100 Warm 

109,184 Warm 
501 Unknown 

62 Unknown 
49 Unknown 

51,294 Warm 
5,777 Warm 

40,618 Cold 
184,259 Cold 
160,695 Cold 

9,035 Unknown 
85 Unknown 

122,620 Cold 
2,350 Cold 

152 Unknown 
34,000 Cold 

503 Unknown 
618 Unknown 
150 Cold 

15,610 Cold 
82 Warm 

460 Cold 
447 Cold 

39 Warm 
8 Warm 

760 Cold 
97 Warm 

174 Warm 
191 Warm 

64 Warm 
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Table 6 (continued). 

States Borderwater Borderwater Area Temper-
type (acres) ature 

CT NY Riga Lake 154 Warm 
CT NY Siscowitt Impoundment 43 Unknown 
CT NY South Lake 132 Unknown 
CT RI Beach Impoundment 394 Cold 
CT RI Hazard Impoundment 52 Warm 
CT RI Keach Lake 14 Unknown 
CT RI Killingly Impoundment 138 Cold 
CT RI Peck Impoundment 13 Warm 
DE MD Back Creek Impoundment 18 Unknown 
DE MD Great Bohemia Impoundment 28 Unknown 
DE MD Mud Millpond Impoundment 61 Unknown 
FL GA Chattahoochee(Seminole) River b 37,500 Warm 
FL GA St. Mary's River 1,684 Warm 
GA NC Chatuge Impoundment 7,050 Warm 
GA SC Savannah River 89,095 Warm 
GA SC Tugaloo River 468 Warm 
GA SC Chattooga River 56,872 Warm 
GA TN Edna Impoundment 6 Unknown 
IA IL Mississippi River 74,212 Warm 
IA MN Grovers Lake 252 Unknown 
IA MN Iowa Lake 852 Warm 
IA MN Iowa Lake 219 Warm 
IA MN Little Spirit Lake 608 Warm 
IA MN Okamanpeedan Lake 2,250 Warm 
IA MN Spirit Lake 3,084 Unknown 
IA MN Swag Lake 122 Warm 
IA MO Des Moines River 1,794 Warm 
IA NE Missouri River 16,748 Warm 
IA SD Big Sioux River 1,578 Warm 
IA WI Mississippi River 62,733 Warm 
ID MT Cabinet Gorge Impoundment 3,228 Warm 
ID OR Snake River 13,076 Cold 
ID UT Bear Lake 66,000 Cold 
ID WA Snake River 2,463 Cold 
ID WY Indian Lake 209 Unknown 
ID WY Palisades Impoundment 16,500 Cold 
ID WY Steele Lake 22 Unknown 
IL IN Wabash River 13,679 Warm 
IL IN Wolf Lake 385 Warm 
IL KY Ohio River 53,683 Warm 
IL MO Mississippi River 120,045 Warm 
IL WI Benet Lake 110 Unknown 
IL WI Cross Lake 84 Unknown 
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Table 6 (continued). 

States Borderwater Borderwater Area Temper-
type (acres) ature 

IL WI Elizabeth Lake 719 Unknown 
IN KY Ohio River 84,001 Warm 
IN MI Davidson Lake 7 Unknown 
IN MI Fish Lake 132 Unknown 
IN MI George Lake 543 Warm 
IN MI Hog Lake 141 Warm 
IN MI Indiana Lake 122 Unknown 
IN MI Long Lake 149 Unknown 
IN MI Pleasant Lake 382 Warm 
IN MI South Clear Lake 60 Unknown 
KS MO Missouri River 13,100 Warm 
KY MO Mississippi River 37,629 Warm 
KY OH Ohio River 35,600 Warm 
KY TN Barkley Impoundment 57,760 Warm 
KY TN Dale Hollow Impoundment 27,700 Warm 
KY TN Fern Impoundment 107 Unknown 
KY TN Tennessee(Kentucky) River b 154,150 Warm 
KY WV Big Sandy River 975 Warm 
KY WV Tug Fork River 2,703 Warm 
LA MS Mississippi River 92,334 Warm 
LA MS Pearl River 3,092 Warm 
LA TX Caddo Impoundment 32,500 Warm 
LA TX Sabine River 185,523 Warm 
MA NH Bent Impoundment 1 Warm 
MA NH Long Impoundment 162 Warm 
MA NH Monomonac Impoundrnent 592 Warm 
MA NH Robbin's Impoundrnent 43 Unknown 
MA NH Tuxbury Impoundment 102 Warm 
MA NY Pittsfield Lake 5 Unknown 
MA RI Central Impoundment 132 Unknown 
MA RI Harris Impoundment 160 Warm 
MA RI James V. Turner Impoundment 111 Unknown 
MA RI Miscoe Impoundment 44 Unknown 
MA RI Robin Hollow Lake 41 Warm 
MA RI Sawdy Impoundment 365 Unknown 
MA RI Wall um Impoundment 310 Cold 
MA VT Sherman Impoundment 218 Warm 
MD PA Conowingo Impoundment 8,500 Warm 
MD PA Youghiogheny Impoundment 2,840 Warm 
MD VA Potomac River 27,682 Warm 
MD WV Potomac River 8,838 Warm 
ME NH Balch Impoundment 704 Warm 
ME NH Province Impoundment 1,008 Warm 
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Table 6 (continued). 

States Borderwater Borderwater Area Temper-
type (acres) ature 

ME NH Salmon Falls River 5,225 Cold 
ME NH Urnbagog Irnpoundrnent 7,850 Cold 
MI WI Basin Lake 5 Warm 
MI WI Big Lake 788 Warm 
MI WI Big Bad Water Lake 197 Warm 
MI WI Big Bateau Lake 215 Warm 
MI WI Brule River 8,653 Cold 
MI WI Crampton Lake 67 Warm 
MI WI Crystal Lake 88 Warm 
MI WI Cyrus Lake 22 Warm 
MI WI Lac Vieux Desert Lake 5,066 Warm 
MI WI Little Presque Isle Lake 92 Warm 
MI WI Marnie Lake 375 Warm 
MI WI Menominee River 4,430 Warm 
MI WI Mill Lake 125 Warm 
MI WI Montreal River 285 Cold 
MI WI Moraine Lake 78 Unknown 
MI WI Norwood Lake 118 Warm 
MI WI Plum Lake 206 Warm 
MI WI Roach Lake 69 Warm 
MI WI Smoky Lake 561 Warm 
MI WI Stateline Lake 81 Warm 
MI WI Tenderfoot Lake 458 Warm 
MI WI West Bay Lake 371 Warm 
MN ND Red River 5,777 Warm 
MN SD Minnesota(Big Stone} River b 12,192 Warm 
MN SD Culver Lake 75 Unknown 
MN SD Hendricks Lake 1,550 Warm 
MN SD Salt Lake 214 Unknown 
MN SD Bois de Sioux River 16,124 Warm 
MN WI Black Lake 87 Unknown 
MN WI Mississippi River 118,882 Warm 
MN WI St. Croix River 14,296 Warm 
MN WI St. Louis River 5,885 Cold 
MO NE Missouri River 5,326 Warm 
MO TN Mississippi River 40,980 Warm 
MS TN Mud Lake 1,419 Unknown 
MT WY Bighorn Impoundrnent 12,684 Cold 
MT WY East Impoundment 5 Unknown 
MT WY Granite Lake 249 Unknown 
MT WY Unnarnedl Lake 3 Cold 
MT WY Unnamed2 Lake 3 Cold 
MT WY Unnarned3 Lake 3 Cold 



Table 6 (continued). 

States 

NC SC 
NC SC 
NC TN 
NC VA 
NC VA 
NC VA 
ND SD 
NE SD 
NE SD 
NE SD 
NH VT 
NJ NY 
NJ NY 
NJ PA 
NM TX 
NM TX 
NY PA 
NY PA 
NY VT 
NY VT 
OH PA 
OH PA 
OH WV 
OK TX 
OR WA 
TN VA 
UT WY 
VA WV 
VA WV 

Borderwater 

Jocasse 
Catawba(Wylie) 
Slick Rock 
Back Bay 
Gaston 
Kerr 
Oahe 
Cody 
Missouri 
White Clay 
Connecticut 
Greenwood 
Po take 
Delaware 
Red Bluff 
Rio Grande 
Allegheny 
Delaware 
Champlain 
Poultney 
Pymatuning 
Shenango 
Ohio 
Red 
Columbia 
South Holston 
Flaming Gorge 
Potts 
Tug Fork 
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Borderwater Area Temper-
type (acres) ature 

Impoundment 
R . b iver 
River 
Lake 
Impoundment 
Impoundment 
Impoundment 
Lake 
River 
Impoundment 
River 
Impoundment 
Impoundment 
River 
Impoundment 
River 
Impoundment 
River 
Lake 
River 
Impoundment 
Impoundment 
River 
River 
River 
Impoundment 
Impoundment 
River 
River 

7,437 Cold 
12,478 Warm 

780 Cold 
26,690 Warm 
20,300 Warm 
51,200 Warm 

313,000 Cold 
100 Unknown 

61,089 Warm 
200 Unknown 

28,886 Cold 
1,920 Cold 

92 Unknown 
13,676 Warm 
11,700 Warm 

47 Warm 
13,500 Warm 

6,122 Cold 
279,296 Cold 

180 Cold 
16,722 Warm 
3,550 Unknown 

54,110 Warm 
115,493 Warm 
209,214 Cold 

7,500 Warm 
29,400 Cold 

10 Unknown 
90 Warm 

aSeveral waterbodies apparently on the northern portion 
of the MT-ND border were excluded. Adequately detailed 
maps of this area were not available and no borderwaters 
were identified during the telephone and mail surveys. 

bThe entire border section of the river is impounded. The 
name of the impoundment is given in parentheses. 
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INTERSTATE ARRANGEMENTS 

FOR MANAGING FISHERIES 

ON INLAND BORDER WATERS 

by 

V. Randall Tinsley 

(ABSTRACT) 

The inland interstate borderfisheries and the 

arrangements to manage them were identified and described by 

two surveys. A cartographic survey of the U.S. inland 

borders (excluding the Great Lakes) identified 62 rivers, 71 

impoundments of non-border rivers, and 64 natural lakes, 

totalling 4.1 million acres. A telephone/mail survey of 48 

state inland fisheries chiefs identified 68 interstate 

arrangements. A typology of interstate arrangements was 

developed and used to differentiate these along two 

dimensions 

framework. 

type of agreement and type of management 

Fifty-five of the 81 watered borders were 

covered by a Type IA arrangement that is negotiated directly 

between two states and does not establish an autonomous 

institution. Their four major functions were to (1) control 

fishing, ( 2) control management, ( 3) delimit the scope of 

the arrangement, and (4) protect the arrangement. Seventeen 

provisions identified matters to be addressed within each of 

those four functions, with specifications defining how each 



matter would be handled. For instance, 59 arrangements 

controlled the use of the resource; 56 of the 59 included a 

provision for type of license reciprocity; and 50 of the 56 

specified simple recognition of both states' licenses. The 

Type IA arrangements occurred most often and were most 

complex on rivers -- the largest borderwater type -- and on 

borders that were areally important to the border states. 

Some arrangement characteristics were highly regionalized, 

suggesting that the lack of communication has limited the 

use of promising arrangement alternatives. 
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