
Submerged Cultural 
Resources Study 

USS ARIZONA MEMORIAL 
and 
PEARL HARBOR NATIONAL HISTORIC LANDMARK 

DANIEL J . LENIHAN, EDITOR 

SUBMERGED CULTURAL RESOURCES UNIT 

NATIONAL PARK SERVICE 



USS ARIZONA MEMORIAL AND 
PEARL HARBOR NATIONAL HISTORIC LANDMARK 

This publication was made possible 
through a donation from the 

Arizona Memorial Museum Association. 



SUBMERGED CULTURAL RESOURCES STUDY 

USS ARIZONA MEMORIAL 
AND 

PEARL HARBOR NATIONAL HISTORIC LANDMARK 

by 
Daniel J. Lenihan, Editor 

Principal Investigator 
Submerged Cultural Resources Unit 

James P. Delgado 
Maritime Preservation Program 

Bill Dickinson and Gary Cummins 
Former Superintendents 
USS Arizona Memorial 

Scott Henderson 
Naval Ocean Systems Center 

Daniel A. Martinez 
USS Arizona Memorial 

Larry E. Murphy 
Submerged Cultural Resources Unit 

Illustrations by Jerry L. Livingston 

Southwest Cultural Resources Center Professional Papers 
No. 23 

Santa Fe, New Mexico 
1989 

Second Edition 1990 
Third Printing 2001 



Submerged Cultural Resources Unit 
Southwest Cultural Resources Center 

Southwest Region 
National Park Service 

U.S. Department of the Interior 

iv 



V 

TABLE OF CONTENTS 

LIST OF FIGURES vii 

LIST OF TABLES xi 

ACKNOWLEDGEMENTS xv 

I. INTRODUCTION 1 

Daniel J. Lenihan 
Accomplishments by Year 6 
Research Design 8 
This Report 11 

II. HISTORICAL RECORD 13 

Daniel A. Martinez 
Pearl Harbor Attack 13 
USS ARIZONA 24 
USS UTAH 35 
Pearl Harbor Salvage 48 
Japanese Aircraft 57 
Japanese Submarines 65 
West Loch Disaster 20 

III. ARCHEOLOGICAL RECORD 75 

Daniel J. Lenihan and Larry E. Murphy 
USS ARIZONA " 75 

Methodology 75 
Site Description and Analysis 80 

USS UTAH ' 98 
Pearl Harbor Survey 1988 (Japanese Aircraft and Submarines) 108 

Instrumentation and Methodology 109 
Results 113 



IV. BIOFOULING AND CORROSION STUDY 117 

Scott Henderson 
Biofouling of Vertical Surfaces 11° 
Sedimentation and Condition of Horizontal Surfaces 130 
Corrosion and Steel Fabric Thickness Study 139 
Water Quality and Biofouling in Interior Spaces 141 
Bathyocorrometer Measurements 144 
Postscript 155 

V. USS ARIZONA: THE MANAGEMENT EXPERIENCE 157 

Bill Dickinson and Gary Cummins 
Project Origins 158 
Management Implications 161 
Action Plan 167 

VI. MEMORIALS, MYTHS AND SYMBOLS 169 

James P. Delgado 
ARIZONA as Naval Memorial 174 
ARIZONA as War Memorial 176 
ARIZONA as War Grave 178 
Archeological and Anthropological Values 180 
Symbolic Values 181 

BIBLIOGRAPHY 185 

VI 



LIST OF FIGURES 

1.1. Gary Cummins inspects embrasures of No. 1 turret 4 

1.2. The USS ARIZONA from the air 4 

1.3. NPS and Navy divers deploy from the tour boat dock 5 

1.4. BBC camera team films the operation 5 

1.5. BBC cameraman John Beck 7 

1.6. NPS Diving Officer, Dave McLean and Scott Henderson 7 

2.1. Japanese carriers readying for attack 17 

2.2. Japanese torpedo plane takes off 17 

2.3. Destroyer SHAW explodes 18 

2.4. Launch speeds by during attack 18 

2.5. Photo early during first wave assault 19 

2.6. Photograph taken from Japanese planes 19 

2.7. Oblique perspective of Battleship Row 20 

2.8. Overhead perspective of Battleship Row 20 

2.9. Japanese plane flies over submarines 21 

2.10. Arch of billowing smoke 21 

2.11. Fireboat assists in fighting fires 22 

2.12. 1010 dock after the attack 22 

2.13. Seaplane ramp at Ford Island 23 

2.14. Attack aftermath at Hickam Field 23 

2.15. Launching of the USS ARIZONA 26 

2.16. Tugs control the ARIZONA 26 

2.17. The ARIZONA heads down the East River 27 

2.18. The ARIZONA after major modifications 27 

2.19. The ARIZONA before bird-cage masts were removed 28 

2.20. The ARIZONA after major modifications 28 

2.21. The ARIZONA at Puget Sound Navy Yard 28 

2.22. Aftermath: The ARIZONA from port bow looking aft 31 

2.23. Aftermath: The ARIZONA midships 31 

vii 


