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the Arctic, 1949, 59-60; 1950-54, 61-65; conference in 1949 to 
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expedition, 141-146, 159-161 ff; 2nd trip, 1958, 164 ff; 

denouement, 176-178; SKATE expedition, 183 ff; SARGO expedition, 

206, 224; SEA DRAGON expedition, 224 ff; deals with problem of 

icebergs in Baffin Bay - the last of remaining questions, 227; end 

of engineer experimental cruises came with SEA DRAGON, 228-229; a 

new series begins in 1962 - concerned with Arctic Warfare 

problems, 230-231; SKATE, SEA DRAGON and STATEN ISLAND 

participate, 230; what to do about weapons, 231; 1962 cruise 

points up the problems with weapons, 233 
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writes a report, 287-288; reactions to Lyon report, 289-290 

Arctic Submarine Laboratory: origins in 1950, 89-90, 91-93; new  



 

designation, 267-268; current studies Involving heat exchange, 

atmosphere and weather, 269-271; purpose of Laboratory, 283; 
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284-285; dangers in marginal sea-ice areas, 285-286 
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Arctic, other cruises planned to explore warfare situations, 230, 

281-282 
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USS ATULE, SS: used for experimental ice operations in 1946, 29, 43 
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Barnes, Clifford: Oceanographic Department, University of Washington, 
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Bayne, Comdr. Duke: 134, 163 

Beal, Allan: Arctic SS Lab staff, 282 

Beaufort 3ea: 63, 65-66, 75, 78, 82, 170-171, 218 

Beaufort Sea Expedition of 1952: 66-73 
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Blair, Captain Carvel Hall: responsible for preparation of NAUTILUS for 
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Lab, 29; equipped with QLA scanning system, 32; echo sounder added 

to her equipment, 42; first dive under ice, 35-40 Boyd, Dave; 200-

201 
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Burke, Admiral Arleigh: 101, 134 
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Arctic regions, 64; again in 1951 and 1952, 66, 70; expedition of 

1953, 77-78, 80-81; expedition of 1954, 82-85 Byrd, RADM Richard 

E.: 15 

Calvert, VADM James: skipper of USS SKATE, 183; 186; his description of 

Waldo Lyon, 190; 203 

Cameron, Bill: Oceanographer at Nanaimo, B.C., 7, 14, 59 
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1950-54, 65, 77, 80-81; expedition of 1954 concentrated on 

oceanography and bathymetry in archipelago, 82, 217 
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Canadian Scientific efforts: 6-9, 59, 61-63 
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Cape Lisburne: 158 
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equipment there to measure ice passing through, 149-151; 196; 258; 

single family maintained on station for year-round observations, 

269 

USS CARP, SS: experimental ice SS, summer of 1948, 42; task assigned 

her, 45-46; 47-48; use of plane for spotting, 49-50; problems 

remaining after expedition, 51-52, 106, 108, 175 
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to Arctic, 59, 65 
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78 
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Curie, Franz: technical director of NEL, 97, 165 
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Delsasso, Lt. Comdr. Leo: member of physics department at UCLA, 3, 191 

DEW Line (Distance Early Warning System): 77-78; Canadian-U.S. Forces 

concentrate on and all other Arctic Expeditions come to an end, 

85; description of forces involved, 85-89; 166 

Echo-sounding systems: description of Lyon's work in this field, 5 work 

in cold, Canadian waters, 6, 9; use at Bikini Atoll, 12; system 

'looking up; installed in BOARFISH, 33; work with 1949 expedition 

to Arctic, 60; only upward-looking echo sounding system available 

to NAUTILUS, 106, 108-109, 187 



 

Electric Boat Company: installed equipment in NAUTILUS for 1958 

expedition, 132-133; lost out in competition for contract on 

first of STURGEON class SSs, 274; has given some thought to 

construction of tanker submarines, 291-292 

Esquimalt: 65 

Fathometer: 5-6, 33, 187 

Fields, Dr. George: Chief scientist, Defense Research Board of Canada, 

65 

Fletcher, Colonel Joe: 77-78 

FRAM - Arctic exploratory ship, 1892-1896, 40, 52 

Frosch, Robert: Assistant Secretary of the Navy for R&D, 287; asks 

Lyon to review RAD programs as they relate to Arctic, 287-288; 

places a limitation on funding for Arctic R&D, 288 

Georgia Strait: 7 

German submarines: WW II, 7-8; attack on Coast Guard icebreaker 

NORTHLAND, 8-9 

Grenfell, VADM Elton W.: as ComSubPac raised question of icing of 

snorkels in diesel SSs, 168, 245-246 

Gulf of St. Lawrence: 8 

Gyro compass: ceased to function on NAUTILUS when near North Pole, 111 

Haggerty, The Hon. James: White House aide to President Eisenhower, 
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206; 279-280, 286 
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Canadians, 7; West Coast work sheds light on East Coast  

  



 

problems with German SSs, 7-8 

Hayward, VADM John: conjecture about NAUTILUS and Arctic oceans, 144 

Humble Oil Co.: uses NEL ice pool for testing models of AO MANHATTAN, 

260 

Hydrographic Office, U.S. Navy: 63 

Inertial Navigating Equipment: installed on NAUTILUS for expedition of 

1958, 127-128, 172 

Inyokern: Naval Weapons Center, 267 

Jackson, Senator Henry M.: attempt to interest him in Arctic SS 

program, 100-101 

Kara and Laptev Seas: Islands in this area responsible for calving of 

Icebergs, 227; 235 

Kennedy, President John F.: bestows Presidential award on Dr. Lyon for 

Arctic work, 236-237 

Korean War: 96-97 

Kotzebue, Alaska: 138 

HMCS LABRADOR: Canadian icebreaker, 82; expedition of 1954, 84, 89; 

225-226 

LaFond, Gene: head of oceanographic section, NEL, 34; takes group of 

scientists on MEREU3 to obtain multitudinous scientific data, 34, 

on BGARFISH for first dive under the ice, 35; on expedition of 

1949, 59, 178 

Lancaster Sound: 226-227 

LITTLE AMERICA: 20-22 

Lyon, Dr. Waldo: background information, education, 1-3; comprises in 

his person and his laboratory element of continuity in Arctic 

research, 95-96; receives Presidential award for Arctic 

  



 

work, 236-237; discussion of personal characteristics, etc., 292-

294 

Malloy, Art: represents Oceanographic Office on SARGO expedition, 214, 

on SEA DRAGON expedition, 223 

Malmgren: early scientist working with ice chemistry, 51 

MANHATTAN, tanker: Humble Oil tanker for use in Arctic, 260-262 

Mark 37 torpedo: problems with torpedoes in Arctic resulted in new 

developments, 232-233 

USS MARYSVILLE: NEL's surface ship for oceanographic work, 1949, 59, 

65 

MAUDE: Norwegian ice-strengthened ship, used in Amundsen Expedition in 

Arctic, 1919-1926, 40-41 

McCann, VADM A. R.: 26-27, 33, 33-39, 42, 45 

McClarn, Comdr.: executive on board QUEENFISH, 275 

McClure Strait: 82-83; difficulties of McClure Expedition in Strait in 

19th century, 84; 217, 227 

McWethy, Robert: 64, 99, 102 

Melville Sound: 82 

USS MERRICK, AKA: 18, 20 

Mercy Bay: 83 

Momsen, VADM Charles Bowers: takes over as SubPac and cooperates with 

Beaufort Sea expedition of 1952, 66-67, 76, 94; 102-103 

Morse, Leighton: on BOARFISH for first dive under Arctic ice, 35 

USS MT. OLYMPUS: flagship for OPERATION HIGH JUMP, 20-21 

Munk, Dr. Walter: on BOARFISH expedition, 34 

Nanaimo, B. C.: 7, 14, 59 

Nansen Sound: 217 

  



 

NAUTILUS, SS: (ex-O-12), submarine used by Sir Hubert Wilkins in 

Arctic, 26-27; 115 

USS NAUTILUS, SS: 99-101, 103-104; equipped for Arctic Expedition, 

105-107; involved in expedition of 1957-58, 109; discussion of 

her accomplishments, 110-111; crew, 112-113; lessons learned from 

1957 expedition, 114 ff; Arctic equipment removed in Scotland, 

122-123; preparations for 1958 expedition, 126-128; changes made 

in her equipment, 127-131; dual purpose of her voyage, 131; turns 

back with first attempt, 136; new air breathing system Installed, 

137; encounters unusually deep draft ice on first attempt in 

Chuckchi, 150-156; need for decision to stay in area or retreat 

and return later, 153; security matters, 154 ff.; end of voyage, 

176-178 

NAVAJO Missile: inertial navigating equipment used for NAUTILUS, 128 

USS NEREUS, SS: tender accompanies BOARFISH on Arctic expedition, 33, 

40 

Nicholson, Comdr.: skipper of SARGO (1960), 210, 213, 218, 220 

Nome, Alaska: end of SEA DRAGON cruise, 228 

NORTHLAND, USCG Icebreaker: German SS attack on from under the ice, 8-

9 

NORTHWIND, USCG Icebreaker: with operation HIGH JUMP, 22, 22; 

expedition of 1953 to Arctic waters, 77-78, 80; expedition of 

1954, 81, 83, 85-86, 227 

Office of Scientific Research and Development: national organization 

under Dr. Vannevar Bush, 10 

OPERATION HIGH JUMP: Inception of this project, 15; SS SENNET added to 

operation, 17-20; description of Antarctic ice, 21-26 



 

OPERATION SUNSHINE: 125, 131; secrecy maintained on cruise of 

NAUTILUS, 133-134; 135; skipper returns her to Hawaii to 

await changes in icing conditions, 136; account of first 

attempt, 148-149 ff; second attempt at North Pole, 164 ff; 

return home via England, 176-178; publicity, 179-182  

OPERATION WONDERLAND: German efforts against Russian shipping in 

Barents Sea and Kara Sea, 9 

Palmer, Comdr. J. H.: skipper of CARP, 45 

USS PARGO, SS: Arctic Cruise of 1969, 276-277, 286 

Phelps, Captain: NEL official, 97 

Point Barrow, Alaska: 76, 78, 85, 169 

Point Loma, California: 2, 9, 18-19 

Polaris: 281 

Polynya: Russian word for Open Spaces in ice cover, 48, 68, 76 

Fort Hueneme: 18 

Pritchard, Don: on BOARFISH expedition, 34 

Pro-Submarine Warfare: early work at Radio and Sound Lab, 3-4; 

continuous interchange with Fleet operators, 5 

QLA System: definition of, 30-31; lack of such equipment on 

NAUTILUS expeditions, 108-109; similar equipment Installed on 

SARGO, 207-209; system falls in SARGO, efforts to repair, 

215-216 

USS QUEENFISH, SS: of STURGEON Class, built by Newport News 

Shipbuilding Co., 274; taken on brief expedition to Baffin 

Bay, 275-276; 1969 expedition points up problems with 

marginal sea-ice areas, 286 

Rashon, Art: originator of QLA system, 30; on BOARFISH for first 

  



 

dive under the ice, 35; built sonar equipment needed for 

SARGO cruise of 1960, 207-208; 210; 216-217; 219; 224-225; 

234 

USS REDFISH, SS: assigned by RADM Momsen to serve with 1952 

Canadian- U.S. Beaufort Sea expedition, 66-69; crucial test 

of Beaufort Sea Expedition of 1952, 68-75, 77-78, 80; 

returned to ComSubPac after expedition of 1953, 94-95; her 

equipment for Arctic use transferred to NAUTILUS, 105-106; 

159; 175 

Revell, Dr. Roger: 11-12 

Rickover, VADM Hyman G.; on sending NAUTILUS to Arctic, 104, 134  

Robertson, Commodore: Commanding Officer of HMCS LABRADOR, 82, 

89, 144; 225-226 

ROWRY, Rex: 122, 130; on NAUTILUS Expedition of 1959, 140, 162, 

164, 166, 178 

Ruble, Wilbur J.: Commanding Officer, Radio and Sound Laboratory, 

191 Russian Submarine activities: 239-240; 277-278; 281-282 

St. Lawrence Island: 158 

Sanders, Fred: Canadian Scientist - head of Canadian Naval 

Laboratory in Esquimalt, 65 

USS SARGO, SS: used in Arctic expedition of 1960, 109-193; 

planning for shallow water experiment in Arctic waters, 206-

207; description of sonar equipment designed for expedition 

of 1960, 207-209; problems encountered, 210-213; judged 

outstanding ship of all Arctic cruises, 213; reaches North 

Pole, 217; make-shift sonar equipment causes problems, 218-

221; summary of expedition, 223-224; 225; contrasted with 

STURGEON Class of SSs in some ice equipment details, 274; 

Arctic cruise of 1969, 276 

Schatzberg, Walter: 188, 203 

  



 

Scientists and Naval Officers, cooperation of: 43-44 

Scripps Institute: 27 

USS SEADRAGON: submarine makes McClure strait transit in 1960, 

84; getting ready for expedition of June 1960, 217; testing 

sonar with Icebergs in Baffin Bay, 226; ends cruise at Nome, 

228; participates with SKATE and STATEN ISLAND in expedition 

of 1962, 230 ff 

Sea Ice: growing of ice in laboratory (NEL), 242-245; study of 

sea ice properties, etc., 249-258; study of technology of 

sea ice and ships in sea ice, 262 

Sea of Othotsk; 246 

SEDOV: ship used by Russians in 1936-37 in polar expedition, 52 

USS SENNET, SS: becomes part of OPERATION HIGH JUMP, 17-18; 

description of her equipment for HIGH JUMP, 18-19; problems in 

ice of Antarctica, 22-25 

Service Squadron #1: controlled icebreakers used in Arctic 

expeditions, 1950-54, 61-62, 67 

USS SKATE: SS used in Arctic explorations of 1958 and 1959, 109, 

129, 131-132, 161, 164, 166, 172; carries out quite different 

assignment from NAUTILUS, 178-179; a winter expedition 

planned, 183; depth-sensing system designed and installed 

for winter expedition, 184-185; other Installations, 186-

188; new problems for winter cruise, 189-190; uneventful 

cruise but much knowledge gained of winter Ice, 193-195} 

discussions of calculations on necessary upward pressure of 

SS to break ice surface, 197-198; frogmen and scuba divers, 

200; problems with sea-water 

  



 

circulating pump, 201-202; use of flood lights and TV, 204; 

distance travelled, 205-206; participates with SS SEA DRAGON 

and STATEN ISLAND in expedition of 1962, 230 ff; problem of 

flooding while submerged, 239; summary description of SKATE 

Class as It was equipped for Arctic work, 273 

SLOT - between Greeland and Svalsbard: used as escape route by 

NAUTILUS, 115-116 

Sputnik: 123 

USS STATEN ISLAND: Icebreaker with DEW Line operation of 1955, 

85; participates in Arctic expedition of 1962, 230 

Steele, Comdr. George, III: skipper of SEA DRAGON, 225 

STURGEON Class, SSs (637); first of Arctic-capable submarines, 

234; 273-274 

Submarines vs icebreakers: lessons learned on Beaufort Sea 

Expedition of 1952, 73-75; evidence of ice piling up due to 

winds, expedition of 1953, 78-80 

Submarine Signal Co. (Raytheon): 187 

Sverdrup, Harald: Norwegian oceanographer, 27, 40; scientist in 

MAUDE, 40-4l; 115-117, 121-122; 152; 214 

Swartz, Comdr. John: skipper of BURTON ISLAND, expedition of 

1950, 64 

Tacoma, Washington: Lyon hides out until NAUTILUS sails from 

Seattle, 141-142 

Taylor Model Basin: NEL sea ice pool are corollary in that they 

handle similar problems with ice, 265 

USS THRESHER, SS: loss of causes Arctic program to halt 

temporarily, 233-234; 239 

  



 

Torpedoes, Mark 37: 273 

USS TRIGGER: diesel-powered SS accompanies NAUTILUS, 119 

USS TRITON, SS: 240, 241 

Tully, Jack; Oceanographer at Nanaimo, B.C., 7, 14, 59, 65 

Turner, Jack: Commanding Officer of BOARFISH, 39 

UCLA: Dr. Lyon returns to teach in physics department, 1948-49, 

55-56; course in spectroscopy, 56 

UQC, underwater telephone: standard equipment on submarines, 235 

T-3, Drifting Ice Station: 227 

U. S. Coast and Geodetic Survey: 83; after cruise of SARGO sent 

party into Bering and Chuckchi Seas for close line surveys 

of sea bottom, 229 

U. S. Coast Guard: uses models of icebreaker designs in pool at 

NEL, 258-259; helping in financing of 2nd pool at NEL for 

work with models, 263 

U. S. Navy Electronics Laboratory: 10, 15; Division of Marine 

Research, 15-16; permission given by CNO to send SS on 

OPERATION HIGH JUMP, 17; freedom to develop projects within 

purview of laboratory, 28; reorganization, 56-59; 97; 

special research division sponsors Arctic expeditions, 50-

54; 97; possesses a betatron for X-ray work on steel 

castings, 100; not made aware of 1958 expedition of 

NAUTILUS, 133, 165; review of laboratory work in preparation 

for Arctic explorations from 1950 on, 241 ff; growing sea 

ice in laboratory, 242-245; building pool for sea ice, 244-

247; early solution found to snorkel icing problem, 247-249; 

from 1959-63 pool redesigned for study of sea ice, 249; 

study of sea ice, 249-258; 

  



 

study of technology of sea ice and ships in sea Ice, 252; 

use of pool in helping Coast Guard with icebreaker models, 

258-259, assists Humble Oil with models for MANHATTAN, 260; 

a second pool for work with models being constructed, 263-

264; organization changes come to NEL, 266-267 

U. S. Navy Radio and Sound Laboratory: 2-3, 9, 11; administrative 

set-up in WW II, 16; 191 

Vancouver: 46 

Viscount Melville Sound: 227 

Walker, Archie: on NAUTILUS expedition of 1958, 131, 134, 166-

167, 170 

War Research Division, UCLA: 9-10, 15, 18  

USS WHALE, SS: Arctic cruise of 1969, 276-277, 286 

Wilkins, Sir Hubert: 9, 27, 115; burial service from SKATE in 

Arctic waters, 199-200 

Wilkinson, VADM Eugene P.: (Dennis): Commanding Officer of 

NAUTILUS, 99-100; 103-104 

Wittmann, Walter: representative of Oceanographic office on SKATE 

winter cruise, 188; on SARGO expedition, 214; on SEA DRAGON 

expedition, 225, 234 

USS YANCEY, AKA: on OPERATION HIGH JUMP, 20 


