
Monomoy 
National Wildlife Refuge
Comprehensive Conservation Plan 

 Appendixes 

March 2016

U.S. Fish & Wildlife Service



Front and back covers:
Sunset at Monomoy National Wildlife Refuge
USFWS



Appendixes
Appendix A  Animal Species Known or Suspected on Monomoy National Wildlife Refuge

Table A.1. Fish Species Known or Suspected at Monomoy National Wildlife 
Refuge (NWR).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               A-1

Table A.2. Reptile Species Known or Suspected on Monomoy NWR.  . . . . . . . . . . .            A-8
Table A.3. Amphibian Species Known or Suspected on Monomoy NWR.  . . . . . . . . .          A-8
Table A.4. Bird Species Known or Suspected on Monomoy NWR.   . . . . . . . . . . . . .              A-9
Table A.5. Mammal Species Known or Suspected on Monomoy NWR.   . . . . . . . . .          A-27
Table A.6. Butterfly and Moth Species Known or Suspected on Monomoy NWR.  . .   A-30
Table A.7. Dragonfly and Damselfly Species Known or Suspected on  

Monomoy NWR.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             A-31
Table A.8. Tiger Beetle Species Known or Suspected on Monomoy NWR.  . . . . . . .        A-32
Table A.9. Crustacean Species Known or Suspected on Monomoy NWR.  . . . . . . .        A-33
Table A.10. Bivalve Species Known or Suspected on Monomoy NWR.  . . . . . . . . .          A-34
Table A.11. Miscellaneous Marine Invertebrate Species at Monomoy NWR.   . . . . .      A-35
Table A.12. Miscellaneous Terrestrial Invertebrates Known to be Present on  

Monomoy NWR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             A-37
Table A.13. Marine Worms Known or Suspected at Monomoy NWR.  . . . . . . . . . .           A-37
Literature Cited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                A-40

Appendix B  Plant Species Known or Suspected on Monomoy National Wildlife Refuge

Table B.1. Plant Species Known or Suspected on Monomoy National Wildlife  
Refuge (NWR).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               B-1

Literature Cited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                B-10

Appendix C  Vegetation Alliances and Associations of Monomoy National Wildlife Refuge

Appendix D  Findings of Appropriateness and Compatibility Determinations

I. Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      C-7
II. Woodland  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  C-7
III. Shrubland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  C-9
IV. Dwarf-shrubland  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            C-11
V. Herbaceous Vegetation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        C-14
VII. Sparse Vegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           C-42
Dune Blowout  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                C-44

Finding of Appropriateness—�Beach Use (Sports, Kite Flying, Grilling, and  
Shade Tents) ��������������������������������������������������������                                                        D-3

Finding of Appropriateness—Bicycling��������������������������������������������������������������                                                              D-7

Finding of Appropriateness—Camping ��������������������������������������������������������������                                                              D-9

Finding of Appropriateness—Fires�������������������������������������������������������������������                                                                   D-11

Finding of Appropriateness—Fireworks�������������������������������������������������������������                                                            D-13

Finding of Appropriateness—Horseshoe Crab Harvesting �����������������������������������                                   D-15

Finding of Appropriateness—Jet Skiing (Personal Watercraft) �����������������������������                             D-19

Finding of Appropriateness—Kiteboarding���������������������������������������������������������                                                        D-23

Finding of Appropriateness—Mussel Harvesting �����������������������������������������������                                               D-29

i

Table of Contents

Table of Contents



Monomoy National Wildlife Refuge Comprehensive Conservation Plan

Appendixes
Appendix D  Findings of Appropriateness and Compatibility Determinations  (cont.) 

Finding of Appropriateness—Recreational Over-sand Vehicle Use������������������������                        D-33

Finding of Appropriateness—Organized Picnicking (includes the use of grills)���������        D-37

Finding of Appropriateness—Stage Island Parking and Dinghy Storage�����������������                 D-41

Finding of Appropriateness—Beachcombing�����������������������������������������������������                                                     D-45

Compatibility Determination—Beachcombing���������������������������������������������������                                                   D-47

Finding of Appropriateness—�Commercial Tours, Ferry Service, Guided Trips, and 
Outfitting�������������������������������������������������������������                                                             D-55

Compatibility Determination—�Commercial Tours, Ferry Service, Guided Trips, and 
Outfitting �����������������������������������������������������������                                                           D-57

Finding of Appropriateness—Commercial Wildlife and Landscape Filming and 
Photography ���������������������������������������������������������������������������������������������                                                                                             D-69

Compatibility Determination—�Commercial Wildlife and Landscape Filming and 
Photography�������������������������������������������������������                                                      D-71

Finding of Appropriateness—Dog Walking on Morris Island���������������������������������                                D-81

Compatibility Determination—Dog Walking on Morris Island�������������������������������                               D-85

Compatibility Determination—Environmental Education and Interpretation�������������            D-91

Compatibility Determination—Fin Fishing ��������������������������������������������������������                                                        D-101

Finding of Appropriateness—Hiking, Walking, and Jogging ��������������������������������                                D-109

Compatibility Determination—Hiking, Walking, and Jogging��������������������������������                               D-111

Finding of Appropriateness—Mosquito Monitoring and Control����������������������������                           D-121

Compatibility Determination—Mosquito Monitoring and Control��������������������������                         D-123

Finding of Appropriateness—�Motorized and Nonmotorized Boat Landing and  
Launching����������������������������������������������������������                                                          D-139

Compatibility Determination—Motorized and Nonmotorized Boat Landing and 
Launching������������������������������������������������������������������������������������������������                                                                                                D-141

Compatibility Determination—�Nonmechanized Harvesting of Subterranean  
Shellfish (softshell clams, razor clams, sea 
(surf) clams,and quahogs) Without the Aid of  
Artificial Extraction Methods ��������������������������������                               D-149

Finding of Appropriateness—Research Conducted by Non-Service Personnel ������      D-171

Compatibility Determination—Research Conducted by Non-Service Personnel������     D-175

Finding of Appropriateness—Sunbathing and Swimming������������������������������������                                    D-191

Compatibility Determination—Sunbathing and Swimming����������������������������������                                  D-193

Finding of Appropriateness—Virtual Geocaching and Letterboxing ����������������������                      D-201

Compatibility Determination—Virtual Geocaching and Letterboxing ��������������������                    D-203

Compatibility Determination—Wildlife Observation and Photography�������������������                   D-211

Table of Contents

ii



Appendixes
Appendix E  Wilderness Review of Monomoy National Wildlife Refuge

E.1 Wilderness Review of Monomoy National Wildlife Refuge  . . . . . . . . . . . . . . . .                 E-1
E.2 Wilderness Stewardship Plan Outline (See 610 FW 3, Exhibit 1) . . . . . . . . . . . .             E-11
E.3 Minimum Requirements Analyses Alternatives Matrix . . . . . . . . . . . . . . . . . .                   E-13
E.4 Minimum Requirements Decision Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             E-14

Appendix F  Fire Management Program Guidance

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   F-1
The Role of Fire  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                F-1
Wildland Fire and Management Policy and Guidance . . . . . . . . . . . . . . . . . . . . . .                       F-2
Fire Management Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         F-2
Fire Management Program at Monomoy National Wildlife Refuge  . . . . . . . . . . . . .              F-3

Appendix G  Refuge Staffing Chart

Staffing Chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 G-1

Appendix H  �Refuge Operations Needs System (RONS) and Service Asset Maintenance Management 
System (SAMMS)

Refuge Operations Needs System (RONS) and Service Asset Maintenance  
Management System (SAMMS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   H-1

Appendix I  A Geomorphological Analysis of the Monomoy Barrier System

A Geomorphological Analysis of the Monomoy Barrier System  . . . . . . . . . . . . . . . .                I-1

Appendix J  Predator and Competitor Management Plan for Monomoy National Wildlife Refuge

Background and Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       J-1
Species-specific Predator and Competitor Management . . . . . . . . . . . . . . . . . . . .                     J-2
Non-lethal Methods Common to Many Predators  . . . . . . . . . . . . . . . . . . . . . . .                        J-24

Appendix K  �Summary of Public Comments and Service Responses on the Draft Comprehensive Conservation 
Plan and Environmental Impact Statement for Monomoy National Wildlife Refuge

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   K-1
Summary of Comments Received  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    K-1
Services Responses to Comments by Subject . . . . . . . . . . . . . . . . . . . . . . . . . . .                            K-4
List of Commenters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             K-72
Bibliography .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . K-80

Appendix L  Memorandum of Understanding with Town of Chatham

Memorandum of Understanding with Town of Chatham  . . . . . . . . . . . . . . . . . . . .                     L-1

Appendix M  Federal Compliance Documents

Coastal Zone Management Act Compliance  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            M-1
Endangered Species Act Compliance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 M-2
National Historic Preservation Act Compliance . . . . . . . . . . . . . . . . . . . . . . . . .                         M-11

Appendix N  Record of Decision

Record of Decision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             N-1

iii

Table of Contents

Table of Contents



Monomoy National Wildlife Refuge Comprehensive Conservation Plan

List of Tables
Table D.1	 Uses with existing, completed compatibility determinations for Monomoy National Wildlife 

Refuge (NWR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                   D-1
Table D.2	 Uses without existing compatibility determinations for Monomoy NWR that are addressed in this  

CCP (proposed actions under alternative B (Service-preferred alternative)) . . . . . . . . . . . . . . . . . . . . . . . . . . . .                           D-2
Table D.3	 Arbovirus Mosquito Vectors and Flight Ranges found on Monomoy NWR . . . . . . . . . . . . . . . . . . . . . . . . . . . .                           D-123
Table D.4	 Staffing needs to conduct use of Mosquito Management on Monomoy NWR . . . . . . . . . . . . . . . . . . . . . . . .                        D-125
Table E.1	 Wilderness Inventory Area Findings Summary for Monomoy NWR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    E-8
Table H.1	 Proposed RONS Projects for Monomoy National Wildlife Refuge (FY08)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               H-1
Table H.2	 SAMMS Projects for Monomoy National Wildlife Refuge  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            H-1
Table J.1	 Eastern Coyote Harvests in Massachusetts 2002 to 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             J-2
Table J.2	 Annual Eastern Coyote Management and Bird Productivity on Monomoy NWR (1998 to 2012)  . . . . . . . . . . .           J-5
Table J.3	 Harvest Information for Furbearer Species in Massachusetts from 2010 to 2013 . . . . . . . . . . . . . . . . . . . . . . . .                        J-6
Table J.4	 Estimates of Predator Populations and Harvest (APHIS 2011) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         J-7
Table J.5	 Black-crowned Night-Heron Predation and Removal in Monomoy NWR Tern Colony (1996 to 2012)  . . . . . .      J-9
Table J.6	 Great Black-backed Gull and Herring Gull Nests Counted in Areas A and B During May Gull Censuses  

in 1996 to 2007 on South Monomoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J-13
Table J.7	 Large Gulls selectively removed from the Tern Colony on South Monomoy and Depredation by Gulls 

in these years 1998-2012 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                         J-14
Table J.8	 Northern Harrier on Monomoy NWR Tern Colony  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  J-21
Table K.1	 Highlights of Proposals under Alternative B (Service-preferred alternative) in Draft and 

Final CCP/EIS by Major Issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                      K-2
Table K.2	 List of Commenters with Identification Number  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    K-72

List of Maps
Map D.1 	 Mosquito Harboring Locations on Morris Island and Vicinity, Chatham, Massachusetts   . . . . . . . . .          D-121
Map E.1	 Monomoy National Wildlife Refuge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                E-9
Map J.1	 Gull Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                           J-16

List of Figures
Figure D.1	 Photo taken 15 May 2007 by Patrick Leary at Fort George Inlet, Duval County, Florida. . . . . . . . . . . . . . . . . .                D-24
Figure D.2	 Flushing flocks of nesting least terns on Nantucket, documented by Edie Ray of Mass Audubon 

on June 27, 2012. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                               D-24
Figure J.1	 Number of Nesting Laughing Gulls Counted on Monomoy National Wildlife Refuge vs. State of 

Massachusetts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                J-10
Figure J.2	 Laughing Gull Nests Destroyed Between 2006 and 2012. (No nests were destroyed 

in 2004, 2011, or 2012.)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          J-12
Figure K.1 The remnants of a blue mussel bed on the northeastern end of North Monomoy Island on 

July 18, 2006, following harvesting activity. (Photo credits: Stephanie Koch, USFWS) . . . . . . . . . . . . . . . . . .                 K-18
Figure K.2 A male common eider consumes a large blue mussel in the waters off the Chatham Fish Pier, 

Chatham, Massachusetts, on January 23, 2014  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   K-20
Figure K.3 A juvenile American oystercatcher feeding on a blue mussel, Tern Island, Chatham, Massachusetts . .  K-22

Table of Contents

iv


