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EXECUTIVE SUMMARY 

Working under a collaborative agreement (Document 1), scientists from the U.S. Geological 

Survey (USGS) and University of California – Santa Cruz (UCSC) were diving together in an area 

of Glacier Bay National Park known as Torch Bay.  On the morning of August 7, 2019 an accident 

occurred which resulted in a fatality to one of the UCSC divers. 

On the afternoon of August 7, 2019 investigative teams from the National Park Service and the U. 

S. Coast Guard began their investigation.  On the morning of August 8, 2019, a Serious Accident 

Investigation Team (SAIT) was formed with representatives from the USGS, National Park 

Service (NPS), the UCSC and the University of California Consortium for Boating and Diving 

Safety.  The SAIT was comprised of four Diving Safety Officers (DSO).  During the investigation, 

the SAIT collected evidence, conducted interviews, reviewed documents and interviews, 

developed timelines and collated the information in order to recreate the scene and conditions 

under which the diving accident occurred.  The goal of the SAIT was to gain an understanding of 

reasons why the accident happened and to recommend corrective actions to prevent similar 

occurrences in the future. 

The Autopsy Report was received from the State of Alaska, State Medical Examiner Office on 

September 10, 2019. The Autopsy Report officially called this an accident and the findings in the 

report were consistent with an acute barotrauma sustained while diving. 
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INTRODUCTION 

This Serious Accident Investigation (SAI) Factual Report provides a detailed account of the 

diving accident which occurred at Torch Bay in Glacier Bay National Park, Alaska (See Figure 

1) on August 7, 2019.  This report was prepared by a Serious Accident Investigation Team 

(SAIT) that was appointed by the USGS Designated Agency Safety and Health Official 

(DASHO).  The SAIT members are listed at the beginning of this report.  

The SAIT gathered information and evidence about the diving accident with the intent to learn 

the contributing factors to the accident, and to make recommendations to prevent a similar 

accident in the future. 

On August 7, 2019 USGS Scientific Diving Program Manager, Marc Blouin, received 

notification, at 1727 Eastern Daylight Time (EDT) of a diving fatality associated with a joint 

USGS/University of California – Santa Cruz (UCSC) dive project being conducted from the 

USGS Research Vessel (R/V) Alaskan Gyre in Torch Bay, Alaska. Torch Bay is within Glacier 

Bay National Park and Preserve (GLBA).  As a result, the USGS established a SAIT with the 

following members: 

• Marc Blouin, USGS Scientific Diving Program Manager 

• Steven Sellers, National Park Service (NPS) National Dive Safety Officer 

• Jim Hayward, Dive Safety Officer University of California Berkley, representing the 

Office of the President, University of California 

• Dave Benet, Assistant Dive Safety Officer, University of California – Santa Cruz  

The SAIT arrived in Gustavus, Alaska the evening of August 9, 2019 and was met by the Glacier 

Bay National Park (GLBA) Superintendent and the NPS Law Enforcement Ranger/ investigating 

officer (Ranger One). Members of the SAIT dispersed to lodging at both the Glacier Bay Lodge 

and aboard the USGS R/V Alaskan Gyre.  

The SAIT assembled at GLBA Headquarters at approximately 0852 on August 10, 2019 to begin 

the SAI. The SAIT was informed by Ranger One of the following:  

• The victim’s body had been transported to the Medical Examiner Office in Anchorage, 

Alaska. 

• He had received a preliminary verbal report from the Medical Examiner stating: 

o The victim’s drysuit appeared to be too large. 

o The drysuit suspenders used to support the suit for proper fit were not worn by the 

victim. 

o And that the victim’s heart contained a large number of gas bubbles. 

Ranger One also outlined other known facts of the incident: 

• The incident had occurred in Torch Bay, approximately 50 miles by vessel from the NPS 

dock at Bartlett Cove. 

• The dives were being conducted from a small boat. 
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• The weather conditions reported at the incident site were clear and calm. Sea state was 

zero with no noticeable current and in-water visibility was fifteen to twenty feet (4.5 to 6 

meters) near the bottom. 

• The larger vessel, Alaskan Gyre, was in Torch Bay positioned to be able to support the 

two separate dive teams working from smaller vessels in the Bay. The Alaskan Gyre was 

not directly on station during the incident dive. 

• The victim’s dive team consisted of three divers: 

o Diver One, Victim, Project Lead, and Lead Diver 

o Diver Two, UCSC Diver 

o Diver Three, USGS Diver 

• Three other UCSC divers were part of the project but were on a different smaller boat at a 

different dive site across Torch Bay: 

o Diver Four 

o Diver Five 

o Diver Six 

• The Alaskan Gyre is operated by a USGS employee and licensed Captain.  

• August 7, 2019, 1140 – Notification to the U.S. Coast Guard (USCG) came in that a 

diving incident had occurred and cardiopulmonary resuscitation (CPR) had been initiated. 

• Radio traffic from the Alaskan Gyre to the USCG was initially being relayed by the 

Fishing Vessel (F/V) Woodstock (no additional details available). 

• August 7, 2019, 1143 – NPS Dispatch notified that CPR had been initiated. 

• August 7, 2019, 1203 – USCG flight surgeon was briefed and determined that the 

involved subject was deceased. Alaskan Gyre crew directed to stop CPR. 

• August 7, 2019, 1855-1900 Alaskan Gyre arrives at NPS dock, Ranger One takes 

possession of victim’s body and relevant equipment sequestering the body in an NPS 

building and sealing the evidence aboard the Alaskan Gyre with evidence tape. 

• August 8, 2019 – NPS Interviews with Alaskan Gyre crew and divers conducted and 

videotaped.  

• August 8, 2019 – Initial investigation began.   

o USCG (Lieutenant One and Coast Guardsman One) started a review of the 

victim’s dive equipment then stopped when they were informed that the SAIT 

was formed and in transit. 

o NPS Law Enforcement began the fatality investigation. Alaska State Troopers 

who normally conduct fatality investigations deferred to NPS Law Enforcement.  

▪ Collected evidence: 

• Diver One’s dive computer. 

• Diver Two’s dive computer. 

• Diver Three’s dive computer. 

• Diver One’s self-contained underwater breathing apparatus 

(SCUBA) unit including: Buoyancy Compensator Device (BCD) 

with power inflator, 100 cubic foot (cf) steel SCUBA cylinder, 

stainless steel back plate with harness, regulator (first stage, 
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primary second stage, octopus second stage, submersible pressure 

gauge with clip, inflator hose for BCD, inflator hose for drysuit). 

• Diver One’s personal drysuit (not worn on incident dive). 

• Diver One’s underwater camera (attached to BCD right chest D-

ring with a brass clip). 

• Diver One’s slate (attached to BCD left chest D-ring with a brass 

clip). 

• Diver One’s Diving Unlimited International (DUI) weight harness. 

Only the right side of two detachable weight pockets was present. 

It contained 14 pounds (lb.) of soft lead (6.35 kilograms). 

• Diver Three’s weight harness which had been used as a do not 

cross line for the crew. 

• Diver Three’s backup drysuit which Diver One was wearing when 

he was transported to the Medical Examiner’s office in Anchorage, 

AK. 

▪ Known Missing Items: 

• Diver One’s mask. 

• Diver One’s left side weight pouch. 

• Diver One’s fins. 

• Diver One’s ankle weights. 

• Diver Two’s quadrat square (white polyvinyl chloride [PVC] 

sampling device, used to determine the sampling area). 

TIME LINE 

• 8/4/2019 – Dive team and boat crew arrive in Yakutat, Alaska, load on to Alaskan Gyre 

and depart for Torch Bay. 

• 8/5/2019, 1345 ship time, Alaskan Gyre Log – Alaskan Gyre anchored NE (Northeast) 

arm Torch Bay. 

• 8/5/2019 – Shake down dives were conducted by both three person dive teams. Diver 

One’s drysuit determined to be leaking. Diver One told Diver Three he was surprised the 

drysuit leaked because he had recently taken it to a dive shop in Monterey, CA for 

repairs. Aqua Seal is applied to patch the leak. An invoice obtained from Monterey Bay 

Diving dated 1/9/2019 indicates Diver One had new wrist seals and dive boots installed 

in January. In an email exchange between UCSC DSO (Diver Eight) and an employee of 

Monterey Bay Diving on 9/2/2019 Diver Eight asked, “Do you know if the suit was 

tested for leaks after the boots and seals were replaced?” The Monterey Bay Diving 

employee indicated “Yes it was, all suits are tested before leaving.” (See Document 18.) 

• 8/6/2019 – Diver One determined attempted Aqua Seal repair is unsuccessful. Diver One 

performed four out of five dives performed by his dive team on 8/6/2019 with his leaky 

drysuit, becoming progressively wetter throughout the dives. 
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• 8/6/2019 – Diver One indicated to members of his dive team that he had experienced a 

stuck inflator on his personal drysuit at some point during one of the day’s dives and that 

he had solved the problem by disconnecting inflator hose. 

• 8/6/2019 – Diver Three offers to let Diver One use his backup drysuit. Diver One 

declines and said he would try to make his suit work with further field repairs. Diver 

Three’s backup drysuit is a USGS supplied DUI model CF 200 with user replaceable 

neck and wrist seals (ZipSeals). 

• 8/7/2019 – Diver One performs a leak test on his personal drysuit using an electric air 

blower and located a leak in the drysuit material he deemed too large to field repair. 

Diver One accepts Diver Three’s offer to use his backup drysuit, replaces the wrist and 

neck seals, determines the suit will fit, and performs an in water test of seal fit. Diver 

Three has only one pair of boots to use between the two drysuits he has brought. Both of 

Diver Three’s drysuits are designed to use Rock Boots which fit over soft water proof 

socks that are attached to the dry suit legs. With no Rock Boots available, Diver One 

devises a fin retention system by clipping ankle weights onto his legs to use the bump of 

the weights near the diver’s heel to help keep his fin straps in place. (NOTE: Drysuit 

boots, attached or Rock Boots, are designed with a ridge at the heel that helps prevent the 

diver’s fin straps from sliding off the heel which can result in the loss of the diver’s fins.) 

When in place, Diver One’s spring strap fin straps were pulled over the ankle weights so 

that the ankle weight could act as a retainer. Statements made by Diver Four and Diver 

Six in the post incident interviews with Ranger One specifically reference them 

witnessing Diver One conducting in water tests of the fit of the drysuit, drysuit seals, and 

devised fin retention system. 

• Diver Tasks and Dive Plan: 

o Diver One was assigned the task of laying out a 30 meter (98.43 feet) transect 

tape along a predetermined depth contour to designate the sampling areas for the 

dive team. The zero end of the tape was attached to the vessel’s anchor so that the 

starting point of the transect could be determined and recorded from the surface 

using a handheld GPS unit at the end of the dive. Diver One would then conduct a 

“1 meter swath survey” (3.28 feet) looking for sea stars along the transect tape 

starting from the 30 meter end (98.43 feet), moving toward the zero end of the 

tape, and then back to the 30 meter end (98.43 feet) of the tape. The 1 meter (3.28 

feet) swath indicates Diver One’s sample area was the entire length of the transect 

tape, within 1 meter (3.28 feet) of the tape. Diver One would always keep the tape 

to his left during the swath survey counting, measuring with calipers, and 

documenting on his underwater slate the number of sea stars found within one 

meter (3.28 feet) of the transect tape. Diver One also occasionally photographed a 

sea star to aid in later identification. 

o Diver Two was assigned the task of identifying the type and estimated the amount 

of algae located in randomly selected quadrat areas along the transect tape. This 

involved using a portable PVC quadrat with 0.25 meter sides (0.82 feet) and an 

underwater slate and pencil to record his findings. The area of the quadrats would 

be 0.0625 m2 or 0.673 ft2. 
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o Diver Three was assigned the task of identifying, counting, and estimating the 

size of sea urchins located in randomly selected quadrat areas along the transect 

tape. This involved using a portable PVC quadrat with 0.25 meter sides (0.82 feet) 

and an underwater slate and pencil to record his findings. The area of the quadrats 

would be 0.0625 m2 or 0.673 ft2. 

o Diver Two and Diver Three would move from the zero end of the tape toward the 

30 meter (98.43 feet) end of the tape.  

o The diver’s progress along the tape was dependent on the number of organisms 

within their assigned survey areas and the complexity of the area they were 

surveying.  

o There was no predetermined assignment for who would pick up (roll up and 

remove) the transect tape. This task fell to the last diver finished with their 

assigned sampling tasks. 

o NOTE: 

▪ The planned depth for the sampling transects on all dives during this 

project was less than 30 feet sea water (fsw) (9.14 meters). A No-

Decompression Table gives the maximum time that can be spent at a given 

depth without the need for decompression stops during a subsequent 

ascent to the surface. Per U.S. Navy Dive Tables, U.S. Navy Diving 

Manual, Revision 7, the no-decompression limit for a dive with a 

maximum depth exposure of 30 fsw is a maximum of 371 minutes. The 

no-decompression limit for a dive with a maximum depth exposure of 25 

fsw is a maximum of 1102 minutes. The no decompression limits on the 

dive computers used by the divers would have displayed the programed 

version of virtually unlimited allowed no-decompression time at the 

depths experienced on these dives. 

▪ The shallow nature of the dives from a decompression standpoint 

translated into the dives being limited more by the gas available to the 

individual divers than by no-decompression time. The divers were using 

100 cubic foot (cf) high pressure steel cylinders. When filled to its rated 

working pressure of 3442 pounds per square inch (psi), the cylinder would 

contain 100 cf of breathing gas. Using a somewhat average Respiratory 

Minute Volume (RMV) gas consumption rate of 0.6 cf per minute and 

holding 300 psi (approximately 8.7 cf) to 500 psi (approximately 14.5 cf) 

in reserve in these cylinders (as is the general practice within the scientific 

diving community) would give the divers approximately 86 to 91 cf of gas 

to conduct these dives. This translates to approximately 74 to 79 minutes 

at a depth of 30 fsw. The nature of the tasks being performed would 

indicate a less than average RMV. 

o Based on the information provided in the post incident interviews, the assigned 

tasks took 20 to 45 minutes per dive depending on the complexity of the bottom 

and the number of organisms in a given sampling area. 
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• 8/7/2019 - Diver One, Diver Two, and Diver Three begin Dive One at Dive Site One 

diving from a 16 foot (4.88 meter) Solas rigid hull inflatable, Solaster (Site T5 – N 58˚ 

19.288’ W 136˚ 48.245’).  

o Diver One’s dive starts 0950 (Dive computer corrected to local time). 

o Diver Two’s dive starts 0951 (Dive Computer corrected to local time). 

o Diver Three’s dive time starts approximately 0951 (Diver Three’s dive computer 

has no time of day function. Witness statements indicate Diver Three submerged 

at approximately the same time as Diver Two).  

o Diver One’s dive ends at approximately 1020 (Dive computer corrected to local 

time). 

o Diver Two’s dive ends at approximately 1024 (Dive computer corrected to local 

time). 

o Diver Three’s dive ends approximately 1013 (Time computed based on start time. 

indicated by witness statements and surface to surface time recorded by Diver 

Three’s dive computer). 

o Diver One’s dive profile 29 feet (8.84 meters) for 30 minutes. 

o Diver Two’s dive profile 28 feet (8.53 meters) for 33 minutes. 

o Diver Three’s dive profile 27 feet (8.23 meters) for 22 minutes. 

o NOTE:  

▪ Dive computers record the maximum depth the computer reaches during a 

hyperbaric exposure. Dive computers begin recording an in-water 

exposure (a dive) when the computer reaches its manufacturer 

programmed start depth and stops recording when the computer reaches its 

manufacturer programmed stop depth and is generally referred to as 

“surface to surface time”. This manufacturer programmed start and stop 

depth can vary slightly between different dive computer models and 

individual dive computers, but is generally within two or three feet (0.6 – 

1 meter) of the surface to avoid recording erroneous dive times due to a 

dive computer in the water on a diver’s arm or mounted to a diver’s 

regulator hose recording while the diver floats at the surface.  

o During the surface interval Diver Three and Diver Two noted the waist of Diver 

One’s drysuit was hanging low and questioned him about it. Diver One opened 

his suit and discovered he had omitted putting the suit’s suspenders on his 

shoulders when donning the suit. He was encouraged to remove his head and arms 

from the suit to allow for donning the suspenders. Diver One declined to don the 

suspenders during the surface interval stating he would put the suspenders on 

when the team went back to the Alaskan Gyre to fill cylinders after Dive Two. 

• 8/7/2019 – Incident Dive (Site T6 – N 58o 19.559’, W 136o 48.463’, NOTE: GPS 

coordinates were determined from the SAIT visit to the dive site post incident and based 

on GoPro video footage of the site shoreline provided by Diver Two taken prior to the 

start of the incident dive). 

o Approximately 1053 Diver One’s dive starts (Dive computer corrected to local 

time). 
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o Approximately 1053 Diver Two’s dive starts (Dive Computer corrected to local 

time). 

o Approximately 1053 Diver Three’s dive time starts (Time supported by Diver 

Two’s GoPro video footage).  

o Approximately 1117 Diver Three signals Diver Two that he is finished and begins 

returning to the surface along the transect line and up the anchor line. 

o Diver Three observes Diver One along the shore side of transect line at 

approximately the 20 meter mark (65.62 feet). Diver Three stated Diver One was 

working and did not appear to be in distress. Diver Three declined to interrupt 

Diver One and continued to exit the dive. This was approximately 1118 (Time 

calculation based on Diver Three’s estimate of transit time to the surface and back 

calculating from estimated surfacing time). 

o Approximately 1121 Diver Three’s dive ends. (Time calculation based on surface 

to surface time recorded on his dive computer, using the start time supported by 

Diver Two’s GoPro video.) Diver Three surfaces from the dive and exits the 

water. Diver Three enters the boat facing away from the direction of the transect 

and comes to rest on the side of the vessel with his back toward the run of the 

transect tape. 

o Approximately 1121 Diver Two finds a set of ankle weights at approximately the 

25 meter mark (82.02 feet) of the transect tape, lying within 2 feet of the tape 

(0.61 meters). The ankle weights were approximately 1.5 feet apart (0.46 meters). 

Each ankle weight was still clipped, as they would be when worn by a diver. 

Diver Two picks up the ankle weights, becomes concerned and quickens his exit 

toward the boat along the transect and up the anchor line. 

o Approximately 1124 Diver Two comes to the surface at the boat and asks Diver 

Three if he has seen Diver One.  

o Diver Three scans the dive site over his shoulder (behind him) and notices Diver 

One’s legs floating out of the water approximately 25-30 meters (80 – 100 feet) 

from the boat. Diver One’s drysuit legs were inflated and floating out of the water 

near the knee patches on the suit. One leg appeared to be slightly shorter than the 

other. There were no fins or ankle weights visible. 

o Diver Three dispatched Diver Two to swim to Diver One. Diver Two dropped the 

ankle weights and quadrat and swam toward Diver One. Diver Three then pulled 

up the anchor line to be able to move the vessel. Diver Three placed the anchor 

and line in the boat and left the transect tape with the zero end attached to the 

anchor dragging in the water. Diver Three then moves the vessel to Diver Two 

and Diver One. 

o Diver Two found Diver One unresponsive floating upside down below the legs of 

his drysuit. Diver One’s arms were floating along his sides with his hands near his 

waist. Diver One does not have a mask on his face and does not have a second 

stage regulator in his mouth. 

o Diver Two pulled Diver One’s head to the surface and used Diver One’s power 

inflator to fill his BCD with air. 
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o Diver Three arrived with the boat and reached over the side to support Diver 

One’s head. At the same time, he retrieved the vessel’s handheld radio and placed 

a Mayday call to the Alaskan Gyre on channel 82A, a channel designated for U.S. 

Government use only. Diver Two then opened the quick release buckles at the 

waist of Diver One‘s BCD and weight harness and on the right shoulder/chest 

portion of Diver One’s BCD harness to extract him from his SCUBA unit. 

o Diver Three and Diver Two then attempted to pull Diver One into the vessel. 

They experienced resistance when Diver One’s SCUBA unit and weight harness 

hung up on his left arm. The hung item was cleared and Diver One was brought 

into the vessel. Diver One’s SCUBA unit and weight harness were also brought 

into the vessel. 

o After Diver Three and Diver Two got Diver One aboard the vessel, they rolled 

him on his side and observed lots of water and white foam coming out of his 

mouth and nose. Diver One was not breathing. Diver Three and Diver Two rolled 

Diver One onto his back and initiated two person CPR. 

o Approximately 1132 ship time Alaskan Gyre receives Mayday call from Diver 

Three and begins steaming to the dive site. 

o 1140 ship time, Alaskan Gyre Log – Gyre arrives alongside the Solaster (N 58o 

19.588’ / W 136o 48.432’). The Automated External Defibrillator (AED) onboard 

the Gyre is obtained and placed on Diver One. Initially, the battery of the AED is 

found to be dead. A replacement battery is immediately available and is 

exchanged. The AED performs its evaluation procedures and indicated “no shock 

advised, continue CPR.”  

▪ NOTE: An AED evaluation resulting in “no shock advised” indicates no 

shockable heart rhythm has been detected.  

o Diver Three and Diver Two continue two person CPR onboard the Solaster, 

rather than taking the time to move Diver One onboard the Alaskan Gyre. 

o 1140 USCG Transcript – Coast Guard logs initial Mayday notification. 

o 1140 USCG Transcript – “SSC JUNEAU RECEIVED A RELAY VIA VHF 

CH16 FROM THE VESSEL WOODSTOCK FOR THE RESEARCH VESSEL 

ALASKAN GYRE, OF A DIVER FOUND IN THE WATER, WITHOUT 

PULSE OR RESPIRATION IN TORCH BAY.” 

o 1150 USCG Transcript – “PATRICIA PHILLIPS CALLED SSC JUNEAU TO 

RELAY ON BEHALF OF THE WOODSTOCK AND THE ALASKAN GYRE. 

THE DIVER WAS FOUND FACEDOWN IN THE WATER WITHOUT 

RESPIRATION OR PULSE AT 1932Z IN TORCH BAY, AK. THE DIVER IS 

27 YO MALE.” 

o 1150 ship time, Alaskan Gyre Log – Gyre Captain established contact with USCG 

via relay from F/V Woodstock. Per Alaskan Gyre log: “No breathing detected, 

AED confirms no detectable heart activity after multiple attempts, flight surgeon 

advises stop CPR;” 

o 1159 USCG Transcript – “SSC BRIEFED D17 FOR DFS.” 
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o 1200 USCG Transcript – “D17 CONFERENCED DFS (CAPT One) FOR 

MEDICAL BRIEF.” 

o 1200 USCG Transcript – “A/S SITKA BRIEFED;” 

o 1203 USCG Transcript – “D17 RECEIVED NOTIFICATION FROM SCC 

JUNEAU OF A DIVER WHO WAS FOUND FACE DOWN IN ICY 

STRAIT/CROSS SOUND AREA. UNKNOWN IDENTITY AND WHERE THE 

BODY CAME FROM. SCC JUNEAU REQUESTS TO SPEAK WITH THE 

DFS. DIVER THAT WAS RECOVERED BY F/V WOODSTOCK REPORTS 

THE DIVER HAS BEEN NON RESPONSIVE FOR OVER 30 MINUTES.” 

o 1203 USCG Transcript – “FLIGHT SURGEON BRIEFED AND DETERMINED 

THAT THAT INVOLVED SUBJECT IS DECEASED. DFS RECOMMENDED 

ALASKAN GYRE DISCONTINUE CPR. SSC GAR L/L.” 

o 1205 USCG Transcript – “D17 CONDUCTS CONFRENCE CALL WITH DFS. 

DFS RECOMMENDED PERSONNEL WHO ARE CONDUCTING CPR CAN 

STOP AND PRONOUNCED THE DIVER DECEASED.” 

o 1210 USCG Transcript – “SCC ADVISED ALASKAN GYRE VIA CH16 TO 

DISCONTINUE CPR.” 

o 1220 ship time, Alaskan Gyre Log – Diver Three and Diver Two “cease CPR 

efforts.” 

o 1220 USCG Transcript – “NATIONAL PARK SERVICE (NPS) DISPATCH 

CONTACTED SCC IRT DIVING ACCIDENT. KAREN, OF NPS DISPATCH, 

ADVISED THERE WAS A RANGER OUT OF GLACIER BAY ON 

STANDBY, THAT COULD POTENTIALLY BE ONSCENE IN 

APPROXIMATELY 1.5 HRS.” 

o 1234 USCG Transcript – “BRIEFED SMC CAPT HOLLINGSWORTH ABOUT 

DIVER BEING FOUND, DIVER WAS FOUND BY F/V WOODSTOCK BUT 

WAS DIVING FOR ALASKAN GYRE. UNKNOWN IF DIVER WAS 

TETHERED TO ALASKAN GYRE.SMC CDR HAYES NOTIFIED D17 SMC 

IS NATIONAL PARK SERVICE.” 

o 1235 ship time, Alaskan Gyre Log – “Solas stabilized alongside, moving to center 

bay – Diver One transferred from Solas skiff to Alaskan Gyre.” 

o 1238 USCG Transcript – CAPTAIN OF ALASKAN GYRE CALLED SCC 

JUNEAU, REQUESTED SCC CONTACT A PERSON ASHORE, Diver Seven 

(VESSEL MANAGER) AT 907-748-4365. ALASKAN GYRE ADVISED 

THERE IS NO CELL PHONE SIGNAL UNTIL THEY REACH CAPE 

SPENER. THE SHIPS SATELLITE PHONE NUMBER IS 881-631-628-487.” 

o 1240 USCG Transcript – “USCG VESSEL MANAGER – Diver Seven – 

BRIEFED. Diver Seven ADVISED ALL DIVE OPERATIONS WILL BE 

CANCELED PENDING INVESTIGATION. DIVERS ARE FROM 

UNIVERSITY OF SANTA CRUISE WITH ONE USGS DIVER. THE 

CAPTAIN OF THE VESSEL IS Captain One. Diver Seven BELIEVES THE 

VESSEL SHOULD BE IN BARTLETT COVE AT APPROXIMATELY 

1800LCL THIS EVENING. THE VESSEL WAS ORIGINALLY SCHEDULED 
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TO CONTINUE OPERATIONS UNTIL SUNDAY THIS WEEK AND THEN 

GO TO GUSTAVUS.” 

o 1245 ship time, Alaskan Gyre Log – “Standing off Zodiac skiff, divers down.” 

o 1255 USCG Transcript – “GLACIER BAY NATIONAL PARK SERVICE IS 

NOTIFIED THAT THE CG IS STANDING DOWN AND HAS NO FURTHER 

RESCUE INTENTIONS.” 

o 1258 USCG Transcript – “SCC REQUESTED CLARIFICATION WHICH 

PARTY WOULD CONDUCT NOK NOTIFICATIONS. Diver Seven ADVISED 

THE DECEASED’S NAME IS Diver One 27YOM. Diver One WAS THE LEAD 

DIVER OF THE STUDENTS, AND A MEMBER OF THE UNIVERSITY. 

(Statement removed for the Factual Report.) THE DIVERS WERE IN 

RELATIVELY SHALLOW WATER. APPROXIMATELY 30FT OR LESS 

AND WERE IN GROUPS OF 3.” 

o 1305 USCG Transcript – “D17 BRIEFED.” 

o 1306 USCG Transcript – “NPS RANGER One REQUESTED SCC RELAY TO 

THE VESSEL, THAT THEY ARE REQUESTED TO RETURN TO 

BARTLETT COVE ASAP AND THEY WILL BE DOING AN 

INVESTIGATION.” 

o 1309 USCG Transcript – “SCC JUNEAU REPORTS F/V WOODSTOCK WAS 

COMMS RELAY FOR F/V ALASKAN GYRE, ALASKAN GYRE WAS THE 

ONLY VESSEL ON SCENE. DIVER WAS NOT TETHERED. ALASKAN 

GYRE WAS BEING USED FOR A USGS PROGRAM (UC SANTA CRUZ). 

BODY FOUND WAS LEAD DIVER (27YOM) AND UC SANTA CRUZ WILL 

CONDUCT NOK. BELIEVED TO HAVE BEEN IN THE WATER 

APPROXIMATELY 30-35 MINUTES. SCC JUNEAU IO WILL MEET 

ALASKAN GYRE IN BARTLET COVE 072359Z TO CONDUCT 

INVESTIGATION.” 

o 1312 USCG Transcript – SCC BRIEFED. Diver Seven ADVISED THE IT 

PROBABLY TAKE THE VESSEL APPROXIMATELY 4-5 HOURS TO 

MAKE THE TRANSIT TO BARTLET COVE ONCE ALL REMAINING 

DIVERS HAVE BEEN PICKED UP.” 

o 1325 USCG Transcript – “ASTS BRIEFED.” 

o 1330 ship time, Alaskan Gyre Log – Zodiac dive team aboard – deck and small 

boats secured, enroute Bartlett Cove.” 

o 1427 USCG Transcript – “ALASKAN GYRE ADVISED ALL DIVERS ARE 

ONBOARD AND THEY ARE ENROUTE FROM APPROXIMATELY 4NM 

NORTH OF CAPE SPENCER, ETS 2000LCL.” 

o 1431 USCG Transcript – Diver Seven ADVISED NPS AND THE UNIVERSITY 

OF CALIFORNIA SANTA CRUZ WOULD BE HANDLING NOK 

NOTIFICATIONS.” 

o 1558 USCG Transcript – “CGIS S/A NOTIFIED.” 

o 1900 ship time, Alaskan Gyre Log – “Moored NPS dock, Bartlett Cove.” 
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o 2000 ship time, Alaskan Gyre Log – Divers “depart vessel for Superintendent’s 

house. NPS officers examining and recording Diver One’s dive gear. Diver One 

transported to NPS building.” 

o 08/08/2019 USCG Transcript – “CASE CLOSED FOR SAR. VALIDATED BY 

OS1 One. REVIEWED BY OS1 Two. NO SORTIES RECORDED. MISLE 

CASE ID: 1185846.” 

o 08/08/2019 – Diver One’s body transported to Medical Examiner’s Office 

Anchorage, Alaska. 

o 08/08/2019 – Diver and Crew interviews conducted by NPS Ranger One and 

USCG representatives Lieutenant One and Coast Guardsman One. 

o 8/9/2019, evening, Serious Accident Investigation Team (SAIT) arrives Glacier 

Bay National Park, Gustavus, AK. 

o 8/10/2019 – SAIT investigation begins. 

o 8/13/2018, evening – SAIT departs Gustavus, AK. 

Diver One’s Diver History 

At the time of the accident Diver One had completed and logged 269 SCUBA dives. Of these 

dives, 29 were official training dives working toward several certifications, and 231 were 

scientific dives under American Academy of Underwater Sciences (AAUS) standards. Diver One 

logged 62 drysuit dives, including: 27 Antarctic dives based out of McMurdo Station; 19 dives in 

the Sitka, AK area; and 6 Glacier Bay dives on this trip prior to the accident. 

UCSC Diver Training and Equipment Inspections 

Diver One was PADI Open Water certified in San Diego, CA in June 2010. He completed NAUI 

Advanced Diver certification at UCSC on January 13, 2012 and NAUI Rescue Diver 

certification at UCSC on June 8, 2016. On June 26, 2013, Diver One completed NAUI Enriched 

Air Nitrox certification, as well as UCSC Scientific Diver Certification (in accordance with 

UCSC/AAUS standards). Diver One was granted an initial 45 fsw depth authorization to conduct 

science dives under UCSC auspices. Diver One maintained current CPR, First Aid, Oxygen 

Administration, and AED certifications, as well as membership with Diver’s Alert Network 

(DAN) from 2012 until the time of his death. 

Diver One completed his initial dive gear inspection with UCSC on March 21, 2013. Diver One 

maintained annual dive gear inspections while doing his PhD studies at the University of 

California, Santa Barbara. Diver One submitted his dive gear to the UCSC Diving Safety Office 

for annual inspection on January 4, 2019. Several issues were noted, including: a small leak in 

the wing style Buoyancy Compensator Device (BCD); a torn 2nd stage mouthpiece; and a sticky 

inflator valve on his drysuit. The drysuit inflator valve was serviced in house by UCSC Assistant 

DSO, Diver Nine. The BCD wing and mouthpiece were replaced. Diver One’s submitted 

equipment passed UCSC annual inspection on January 10, 2019. 

Diver One’s Physical Description 

Diver One was 5’8” (1.73 meters) tall and weighed approximately 160 lb. (72.58 kilograms).  
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Diver Three’s Drysuit Sizing  

The drysuit loaned to Diver One was a custom cut DUI CF200. At the time it was manufactured, 

Diver Three was 5’9” (1.75 meters) tall and weighed 170 lb. (77.11 kilograms). 

Letter of Reciprocity Details 

A Letter of Reciprocity (LOR) is exchanged between organizations with divers diving together 

on a dive project. For this project LORs were submitted from UCSC to USGS and from USGS to 

UCSC for divers participating in the “Collaborative Nearshore Marine Research on the Outer 

Coast of Glacier Bay National Park” (See Document 1). 

Diver One’s LOR indicated his last diving medical was completed 6/1/2016. Diver One’s diving 

medical examination was scheduled to expire 6/1/2021. The frequency of a scientific diver 

medical examination is age dependent. UCSC requires a Medical Evaluation of Fitness For 

SCUBA Diving Report be completed before diving begins and at 5 year intervals before age 40, 

3 year intervals between age 40 and 60, and at 2 year intervals above age 60. A medical 

evaluation also is required to be completed after experiencing any Conditions Which May 

Disqualify Candidate From Diving or following any major injury or illness or any condition 

requiring chronic medication (See Document 2). Diver One had logged 20 dives with UCSC in 

the 12 months prior to the LOR being issued. He held additional specialty training/certifications 

for Drysuit, Nitrox, and Rescue. 

Diver Two’s LOR indicated his last diving medical was completed 8/5/2016. Diver Two’s diving 

medical examination was scheduled to expire 8/5/2021. His training in First Aid, CPR, and 

Oxygen Administration were up to date and current at the time of the incident. He held a 60' 

(18.29 meter) depth authorization and had logged a total of 311 scientific dives with UCSC and 

125 dives in the 12 months prior to the LOR being issued. He held additional specialty 

training/certifications for Drysuit, Nitrox, and Rescue. 

Diver Three’s LOR indicated his diving medical examination was valid until 11/2/2019. His 

training in First Aid, CPR, and Oxygen Administration were up to date and current at the time of 

the incident. He held a 130' (39.62 meter) depth authorization. He had logged 998 dives with 

USGS at the time the LOR was issued, 44 dives had been logged in calendar year 2018, and 15 

dives had been logged in the previous 6 months. He held drysuit and rebreather authorizations 

with USGS and had extensive experience in the water associated with the research project. 

SAIT NARRATIVE 

The morning of August 10, 2019, the SAIT assembled, received team assignments, and Team 

Lead Marc Blouin presented an overview of the team’s charge in the investigative process. 

Members of the SAIT were briefed by Ranger One and provided access to inspect the portions of 

Diver One’s dive equipment that had been recovered post incident. This included: 

• Diver One’s dive computer – A Suunto model Zoop, serial number 51771997. 

• Diver Two’s dive computer – A Suunto model Zoop, serial number 50870492. 
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• Diver Three’s dive computer – A Suunto model Solution, serial number could not be 

determined. 

• Diver One’s SCUBA unit.  

o HOG (Highly Optimized Gear) stainless steel back plate with harness. 

o Dris Mirage Wing BCD with power inflator. 

o Faber HP 100 cf steel SCUBA cylinder. 

o Aqualung Legend regulator [Yoke style] first stage Aqualung Legend, serial 

number 2028040; primary second stage Aqualung Legend, serial number 

2028040; octopus second stage Aqualung ABS, serial number B064562; 

submersible pressure gauge with clip; inflator hose for BCD (approximately 22” 

in length [55.88 centimeters (cm)]), inflator hose for drysuit (approximately 30” 

in length [76.2 cm]).  

▪ Diver One’s regulator appeared to function correctly. When the cylinder 

was turned on, the regulator did not leak or free flow. There was slight 

damage to the adjustment knob of Diver One’s primary 2nd stage regulator 

(serial number 2028040). No other noticeable damage to the second stages 

or hoses was detected. The mouthpiece of both second stages were in 

place and intact.  

▪ When the system was pressurized, tests performed on the first stage of the 

SCUBA regulator indicated the first stage regulator was functioning 

properly. The high pressure port of the first stage regulator indicated a 

tank pressure of 1600 psi. The low pressure port was able to deliver air to 

the drysuit inflator valve. The second stage regulator did not free-flow 

when the system was pressurized. Tests were not performed on the second 

stage of the regulator, because Ranger One was planning to send the entire 

SCUBA system to a certified testing facility for evaluation. 

• Diver One’s personal drysuit (not worn on incident dive) – Hollis, BioDry Drysuit, size 

medium, fitted with custom boots (BOGS Footwear). 

• Diver One’s underwater camera (attached to BCD right chest D-ring with a brass clip) – 

an Olympus Stylus TG-3 in a housing. 

• Diver One’s slate (attached to BCD harness left chest D-ring with a brass clip) – The 

slate was constructed of plastic or flat stock PVC. It measured 9.5” x 12” x ¾” (24.13 cm 

x 30.48 cm x 1.91 cm) and was equipped with a removable frame secured by wing nuts 

used to hold sheets of Mylar (a waterproof underwater paper that can be written on with a 

pencil). One side of the slate contained information recorded during Diver One’s dive. 

The slate was designed to use four screws with wingnuts, only three screws and wingnuts 

were present. The hole for the fourth screw and wingnut contained a 4 inch stainless steel 

double ended, slide gate, clip. The diameter of the hole in the slate matched the diameter 

of the slide gate of the clip so closely that the clip was extremely rigid, and the clip did 

not rotate in any direction as it protruded from the slate at a 90 degree angle. According 

to Diver Two and Diver Three, Diver One used this clip to hold his calipers (See Photo 

1). This stainless steel clip was in addition to the brass clip secured to one corner of the 

slate that was used to secure the slate to a D-ring on Diver One’s BCD harness. When 
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inspected by the SAIT, the slate was attached to the D-ring on the left chest/shoulder of 

the BCD harness. The slate also had a length of lightweight elastic tubing affixed to one 

corner of the slate. A short piece of solid graphite art pencil was affixed to the loose end 

of the elastic with a plastic wire tie. 

• Diver One’s DUI weight harness. Only the right side of the detachable weight pockets 

was present. It contained 14 lb. of soft lead (6.35 kilograms). 

• Diver Three’s weight harness which had been used as a do not cross line for the crew 

post incident had initially been collected as evidence. It had been released back to Diver 

Three when it was discovered not to be directly involved in the incident. 

• Diver Three’s backup drysuit had been transported to the Medical Examiner’s Office in 

Anchorage and was not available for inspection initially. 

Known Missing Items: 

o Diver One’s mask. 

o Diver One’s left side weight pouch. 

o Diver One’s fins. 

o Diver One’s ankle weights. 

o Diver Two’s quadrat square (white PVC sampling device, used to determine the 

sampling area for his assigned in water task). 

The team then watched the video interviews of the divers conducted by Ranger One. Initially, the 

SAIT concentrated on the statements of Diver Three and Diver Two, because they were directly 

involved with the incident dive. Diver Four, Diver Five, and Diver Six statements were reviewed 

later looking for additional context and information on events outside of the incident dive. 

Diver One was known by other UCSC members of the dive team to be an experienced drysuit 

diver. Diver Three’s observation of Diver One in the water gave no indication that Diver One 

was not an experienced diver with solid diving skills. 

The information contained in the video interviews indicated the event happened in a limited 

window of opportunity. Diver Three’s last observation of Diver One was approximately 1118 to 

1119 at, or near, the 20 meter mark (65.62 feet) on the transect tape. Diver Two found ankle 

weights on the bottom near the transect tape at approximately the 25 meter mark (82.02 feet) at 

approximately 1121. The ankle weights were approximately 1.5 feet apart (0.46 meters).  

Reconstruction of the time line indicated Diver Three was exiting the water and entering the 

vessel at approximately the same time that Diver Two located the ankle weights. Diver Three 

does not recall seeing or hearing anything at the surface indicating there was an in-water issue 

with Diver One until Diver Two surfaced and asked if he knows where Diver One is. Diver 

One’s dive computer recorded a surfacing time at 1120. The window of opportunity for this 

incident when Diver One was unobserved was one to two minutes. 

Diver Two finding the ankle weights on the bottom suggests to Diver Three that Diver One had 

also lost his fins. The positioning of the ankle weights as worn by Diver One made it impossible 

for the ankle weights to slide over and off Diver One’s feet while the fins remained in place. 
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Diver One was found floating upside down at the surface with his arms near his side and his 

hands near his waist.  

Diver One was found with his regulator not in place in his mouth and his mask missing. 

Diver One was known to not have the suspenders of the drysuit in place on his shoulders. The 

DUI CF200 drysuit he was wearing is a front entry design. The design includes extra material at 

the waist allowing the torso of the suit to extend/telescope up, making donning and doffing of the 

suit easier. The suspenders are designed to decrease the likelihood of the extra fabric moving 

toward the diver’s legs/feet. Additionally, the suit is designed with a crotch strap that is sewn 

into the bottom of the fold of the extra fabric on the diver’s back. When donned correctly, the 

crotch strap passes between the diver’s legs and attaches to a quick release/Fastex buckle sewn 

into the front side of the fold to assist in securing the extra fabric from extending. The crotch 

strap can be adjusted by the diver to increase or reduce the tension of the strap for fit/comfort. 

Video taken at the surface by Diver Two just prior to the incident dive shows Diver One from the 

back and the crotch strap loose from its front attachment point (See Photo 2).  A photograph of 

Diver One’s body taken by Ranger One shows the crotch strap not attached in the front. Diver 

Two and Diver Three stated they did not disconnect the crotch strap after the incident dive. It is 

unknown if the crotch strap was in the attached position during the incident dive.  

The drysuit used by Diver One, on the incident dive, is designed to be worn with Rock Boots. 

Rock Boots are hard soled shoes that fit over the waterproof socks sewn on to the legs of the 

drysuit. They are laced in place. In addition to including fin retention ridges as part of their 

design, Rock Boots restrict the flow of air that can move into the diver’s feet and decrease the 

possibility of the diver’s fins being dislodged by air moving into the diver’s feet. The SAIT 

tested the ankle weight arrangement that Diver One devised to keep his fins in place during the 

dive. The Team discovered that if enough air moved rapidly into the drysuit legs and feet, then 

very little pressure could dislodge the fins. 

Diver One’s personal drysuit was a front entry design, though it did not include the extra fabric 

to allow the suit to telescope when it was donned and doffed. The suit design did include 

suspenders but did not include a crotch strap.  

When gas is placed under pressure, the molecules of the gas move closer together, increasing the 

density of the gas and reducing the volume. Gas volume in a sealed system/flexible system like a 

drysuit decreases with increasing pressure (going deeper in the water) and increases with 

decreasing pressure (going up in the water column). Drysuits must allow for gas to be injected 

into the suit to adjust for suit squeeze experienced by a diver descending in the water column. 

They also must include a way for expanding gas to escape or be released from the suit when the 

diver ascends in the water column. This is accomplished by placing an inflator valve and a dump 

valve in the drysuit. The inflator valve is attached to a gas source carried by the diver. This can 

be a hose coming off the diver’s breathing gas supply or other cylinder specifically intended to 

hold gas for inflating the drysuit. The standard inflator valve placement is usually located on the 

diver’s chest, though other “custom placements” are not uncommon. The dump valve is usually 

attached to the diver’s left shoulder, though other “custom placements” are not uncommon. The 
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dump valve can be adjusted open (turning the valve counterclockwise) or closed (turning the 

valve clockwise) or set to a position between open or closed to allow gas pressing against the 

valve to pass through the valve and out of the suit at the rate desired by the diver. The valve can 

also be depressed by the diver to allow gas to escape. Depressing the valve will cause gas to exit 

the suit regardless of the valve adjustment position. However, gas can only exit through the valve 

when the gas inside the suit is in the upper portion of the suit in the proximity of the valve. In an 

inverted ascent in a drysuit the diver would not be able to dump gas from the suit. 

Diver One’s personal suit had the inflator on the chest and the dump valve on the left shoulder. 

The drysuit worn during the incident dive had the inflator valve on the left upper thigh, and the 

dump valve was on the left shoulder. The borrowed suit also had a relief zipper below the entry 

zipper. A relief zipper allows a male diver to urinate at the surface without doffing the drysuit.  

Dive Team witnesses reported Diver One indicated he had experienced the drysuit inflator valve 

of his personal suit sticking open after he added gas to his suit during one of the dives conducted 

the day before the incident dive. Diver One reportedly solved the unexpected injection of gas 

into his suit by disconnecting the inflator hose. 

Diver One’s BCD harness was equipped with a quick release buckle on the right shoulder and on 

the waste strap. The buckles were a swing/cam design; the loose end of the webbing on the 

harness passes under the retaining area of the buckle near the swing pivot point, the other end of 

the swing plate on the buckle is used to close the buckle camming the webbing in place, or to 

open the buckle to release the webbing. In Diver Two’s statement he indicated he had released 

the buckle on Diver One’s right shoulder to assist in removing him from his equipment in the 

water. When examined, the shoulder buckle was in place as if the BCD was ready to be worn. 

Close examination of the shoulder buckle found an indention pattern below the teeth of the 

buckle as would be expected if the buckle had been in the closed position for an extended period 

of time, the buckle opened, the webbing removed, then the webbing restrung through the buckle 

and the buckle closed in a slightly different location.  

When examined by the SAIT, the cylinder attached to Diver One’s BCD was found to contain 

1600 psi of breathing gas as measured by the diver’s submersible pressure gauge (SPG). This 

equates to approximately 46.5 cf of breathing gas in a 100 cf Faber high pressure steel cylinder. 

The valve on the cylinder was in the closed position. Diver Three indicated in his interview with 

Ranger One that he closed the valve post incident to prevent the contents of the cylinder from 

accidently being discharged. An air test of the breathing gas was conducted using a test kit 

provided by Trace Analytics of Austin, TX using the step by step instructions provided with the 

kit. The kit marked with the serial number of the cylinder from which the sample was obtained, 

the test kit information was recorded on the provided gas test request form. USGS Alaska Region 

DSO, Diver Seven, and Ranger One were listed on the request form to receive gas test results. 

The completed test kit and paperwork were given to Ranger One to send in to Trace Analytics 

for testing. Ranger One gave the kit and paperwork to GLBA Chief Ranger (Ranger Two) who 

sent the package for testing on August 12, 2019. 
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Diver One’s DUI weight harness was found to be missing the left set of weight pockets. The 

right set of weight pockets were in place. The right weight pockets contained 14 lb. of lead shot 

(6.35 kilograms), consisting of two 5 lb. soft weights (red) and one 4 lb. soft weight (blue). The 

weight harness was reported to be relatively new, with only a few dives having been logged on 

it. The portions of the system available for examination appeared to be well maintained and in 

proper working order. The harness is designed to be worn jacket style under the diver’s BCD 

harness. Unlike a traditional weight belt which is worn around the waist with no other means of 

supporting the belt in place, the DUI weight harness is equipped with adjustable suspenders sewn 

into the non-ditchable part of the harness. Each set of weight pockets is equipped with a pull 

handle consisting of a floating handle, attached to a section of flat webbing approximately 14 

inches long, the end of which is attached to the weight pocket. The pull handle is also attached to 

a length of solid plastic cordage that is used to hold the weight pockets in place. The pull handle 

is attached near the middle of the plastic cordage providing two lengths of cordage 

approximately 14 inches long. The mounting area for the weight pockets is not ditchable without 

removing the entire weight harness, which also requires removal of the BCD harness. The 

ditchable weight pockets have small loops of fabric on the backside arranged along the edges of 

the weight pockets that are pushed through grommets on the weight pocket mounting plates. The 

solid plastic cordage is then threaded through the loops of fabric from the weight pockets. The 

resulting assembly is similar to the ripcord on a parachute. While not impossible to dump 

accidently, the DUI weight harness system is known to be secure and to be more difficult to 

release accidently than a traditional weight belt. 

According to Diver Two, Diver One was using adjustable ankle weights (See Photo 3) during the 

dive in which the incident occurred. 

Diver One’s underwater camera was examined. It was determined that the camera's time stamp 

was the correct date but on California time. Seven photographs and one video taken during the 

incident day were present on the camera. Two of these images show a portion of the elastic 

tubing from Diver One’s slate with the graphite writing instrument wire tied to it to the left side 

of the images. None of the other images appeared to be pertinent to the details of this 

investigation. The last photograph taken was at 12:11:58 (H:M:S) California time (11:11:58 

Alaska time), approximately seven or eight minutes prior to the incident. 

Diver One’s wrist mounted dive computer was a Suunto Zoop. The dive log function of Diver 

One’s dive computer was accessed manually, and the details of the dives conducted during this 

dive project were recorded manually (See Document 3). An advantage of most modern dive 

computers is their ability to record and store real time dive data such as depth, time, and ascent 

rate throughout a dive, much like a black box on an airplane. Different computers are 

programmed with different sampling rates. The sampling rate on Diver One’s dive computer was 

set to record data once every thirty seconds. The SAIT downloaded the interface software from 

the Suunto website (https://www.suunto.com/en-us/Support/software-support/dm5/, Suunto DM5 

software Version 1.3.0.19) for downloading the dive computer data to a desk top computer. The 

dive computer was downloaded into the Suunto software using the directions provided by the 

manufacturer. The initial download was conducted using the Apple software version of the 

https://www.suunto.com/en-us/Support/software-support/dm5/
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program. Some of the dives imported into the Suunto software appeared to display correctly, and 

some of the imported dives did not appear to display correctly. The import of the incident dive 

did not appear to be displaying the recorded information correctly. The dive information that was 

manually recorded from the dice computer showed a maximum depth of 28 fsw (8.53 meters 

seawater [msw]). The Suunto DM5 software showed a maximum depth of 45.1 meters 

(approximately 148 feet). The software did display a “Mandatory safety stop violation Ascent 

warning” at the end of the dive. With the displayed information differing from the information 

when viewed manually, the SAIT had little confidence in the information displayed by the DM5 

software. There was also an “Ascent Warning” indicated in the last 30 seconds of the dive 

observed by the SAIT using the dive computer’s manual dive profile review function.  

The dive computer was downloaded to a Personal Computer (PC) version of the DM5 software 

(See Figure 2). Similar results were encountered. The Suunto Zoop is an older dive computer 

model. There may be a firmware/software conflict that may be interfering with the file transfer. 

The PC version of the software did not download all of the dives conducted on the incident day. 

The Apple version of the software downloaded all of the dives on the incident day, but it 

displayed the depth information inaccurately on several other dives as well. 

The data recorded manually from Diver One’s dive computer was used to produce a graph of the 

dive profile (See Figure 3). The rapid ascent alarm was recorded independently by the dive 

computer as a violation of its programmed maximum recommended ascent rate. Because the 

ascent rate was recorded in between the computer’s 30 second sampling intervals, the actual 

ascent rate is unknown. 

Inspection of the SCUBA unit found the drysuit inflator hose was of adequate length when using 

a drysuit with the inflator valve located on the diver’s chest. The length of the drysuit inflator 

hose on Diver One’s SCUBA unit was short when using a suit where the inflator valve was on 

the diver’s thigh.  

August 12, 2019, the SAIT was transported to the incident location by Ranger One aboard NPS 

Motor Vessel (M/V) Talus. The site was located using the description provided by witnesses and 

lining up landmarks visible in the GoPro video taken at the surface by Diver Two just prior to the 

incident dive (See Photo 4). 

A weighted line on a buoy was placed in the approximate location the Solaster was anchored 

during the incident dive. A small boat was launched to support divers. Diver Three was brought 

as a Subject Matter Expert and would partner with Alaska Region DSO, Diver Seven, as the dive 

team. After careful consideration and discussions among the SAIT and GLBA law enforcement 

it was determined using Diver Three as a dive team member, on the investigative dives, was 

acceptable due to his familiarity with the underwater portions of the location, and the fact there 

was no other diving equipment available on such short notice to fit other members of the SAIT. 

Divers were briefed and dispatched from the M/V Talus.  

The search plan entailed placing the weight marking the site in the same relative depth as the 

Solaster’s anchor on the incident dive after adjusting for the difference in tide level; looking for 

the white PVC quadrat and ankle weights first; then laying out a transect tape along the same 
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depth contour, adjusted for tide level, as that of the incident dive (GPS Reading of SAIT placed 

anchor float: Drop position N 58o 19.599’ / W 136o 48.464’. Afterwards, the position was moved 

to depth contour N 58o 19.599’ / W 136o 48.463’. The divers were directed to send up a pelican 

float when they found any of the missing items. The team also carried flagging tape to mark the 

general location of items prior to photographing them, documenting relative position of items 

relative to each other and the transect tape, and recovering the items. 

The divers were deployed at 1041. Observing the divers’ bubbles from the surface, we saw the 

divers searching in the area where they expected to find the quadrat and ankle weights that were 

dropped from the surface by Diver Two. No pelican buoy was deployed. The divers’ bubbles 

then progressed in the direction the transect tape had been deployed on the incident dive. 

Approximately nine minutes into the dive (1050) a pelican buoy came to the surface 

approximately 18 meters (59.06 feet) from the float marking the anchor location of the Solaster 

(GPS reading: N 58o 19.595’, W 136o 48.444’). The divers surfaced briefly at 1100 and informed 

the surface team that they had located a cluster of items: 2 fins, a weight pouch, and a mask. 

They also informed the surface team that they had not located the ankle weights or quadrat. The 

divers were given a digital underwater camera system and GoPro and they returned to the bottom 

to photograph and document the items. During this process, Diver Three discovered Diver One’s 

calipers. When the documentation process was completed, the divers returned to the surface 

leaving all items in situ. The dive ended at 1143. 

The underwater portion of the incident site was characterized as having a sandy bottom with a 

mix of cobble and boulder-sized rocks (based on the Wentworth scale, See Document 4), 

understory kelps attached to the rocks, and approximately 20' of visibility.  

During the surface interval, photographs and recorded measurements were reviewed and found 

to be adequate for the needs of the SAIT. Weather conditions were starting to deteriorate. Transit 

to and from Bartlett Cove to Torch Bay involves navigating an area of water between Cape 

Spencer and Cape Bingham, known to be hazardous in poor weather conditions. The decision 

was made to send the divers in for a second dive to recover the found items and make one more, 

quick search to try and locate the ankle weights and quadrat. The divers began their second dive 

at 1233. They carried with them a mesh bag into which they placed the found items. They then 

made a short excursion to the surface to obtain a haul line to attach to the mesh bag containing 

the recovered items, descended, attached the haul line and signaled for it to be brought to the 

surface. SAIT member, Diver Nine, in the small boat, then hauled the bag to the surface and 

transported the bag to the M/V Talus where Ranger One took possession of the bag and 

recovered items. Observing the divers’ bubbles from the surface saw them return to the area 

close to where the Solaster would have been anchored during the incident dive and conduct 

another search. The ankle weights and the quadrat were not located during this search and remain 

on the bottom near the incident location. The divers surfaced at 1308. Divers and small boat 

support returned to the M/V Talus and the team returned to the NPS dock at Bartlett cove. 

Diver One’s fins were located in approximately 28' (8.5 meters) of water, 5.6' (1.7 meters) apart. 

The weight pocket was located in approximately 30' (9.14 meters) of water, 6.5' (2 meters) down 

slope from the fins. The calipers were located in approximately 33' (10.06 meters) of water, 4.9' 
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(1.5 meters) down slope from the weight pocket.  The mask was located the furthest down slope 

in approximately 34' (10.36 meters) of water, 8.2' (2.5 meters) from the calipers.  

Diver Seven's, who assisted with the SAI, and Diver Three’s Dive One profile: Maximum depth 

exposure 33 fsw (10 msw) for a surface to surface time of 33 minutes. This includes an excursion 

to the surface to notify surface personnel and obtain camera equipment. 

Diver Seven's dive profile for Dive Two was a maximum depth exposure of 49 fsw (15 msw) for 

a surface to surface time of 33 minutes. Diver Three’s dive profile for Dive Two was a maximum 

depth exposure of 52 fsw (15.8 msw) for 33 minutes. 

During the SAIT excursion to the incident site, the drysuit worn by Diver One had been escorted 

from the Medical Examiner Office by a NPS Ranger and placed into the evidence locker at the 

Park. Upon returning to Park Headquarters, the SAIT was given access to the drysuit worn by 

Diver One during the incident as well as the under garments worn. 

The SAIT performed a detailed inspection of the drysuit including comparing the sizing of Diver 

One’s personal drysuit with the sizing of the suit worn during the incident and checking the 

function of the inflator valve and the exhaust valve. The exterior of the suit was slightly damp to 

the touch. The interior of the suit did not indicate that the suit had been flooded.  

Laying the incident suit flat on the ground with the telescoping fabric fold properly adjusted and 

laying Diver One’s personal suit on top of it found the suits to be similar in size (See Photo 5). 

Unfolding the telescoping fabric fold and repeating the comparison found the incident suit could 

extend approximately 10 (ten) inches (25.4 cm) beyond the end of Diver One’s personal suit (See 

Photos 6 & 7). 

The exhaust valve of the suit manipulated smoothly and appeared to function properly. The 

position of the exhaust valve was marked, and the valve was manipulated to determine its 

position relative to open or closed. The exhaust valve was found to be within approximately a 

quarter turn of being fully open. Members of the SAIT very familiar with drysuit diving 

considered this close to open position unusual for normal operations during a dive, in that the 

valve position could easily allow gas in the suit to escape during normal movement causing the 

diver to add additional gas to maintain warmth and buoyancy. Adjusting the valve to a more 

standard in-water position where a diver could move without gas escaping the suit too easily and 

then spinning the valve rapidly toward the open position found the valve came to rest very near 

the adjustment position found at the start of the inspection.  

When working correctly, a drysuit inflator valve must be manually activated to inject gas into a 

drysuit. The valve is activated by pushing a button that opens the valve and allows gas to pass 

through. When pressure on the valve is released, a spring inside the valve closes the valve and 

the gas flow stops. A valve that sticks open can result from several factors: Continued pressure 

on the activation button by an outside force; O-rings inside the valve assembly not moving as 

designed due to friction inside the assembly; a weak or broken spring in the valve’s return 

mechanism are examples.  
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The inflator valve of the suit worn during the incident manipulated smoothly and appeared to 

function properly. When attached to the drysuit inflator hose of Diver One’s regulator, it sealed 

properly and did not leak gas into the suit. Pushing the inflator button caused gas to pass through 

the valve. Releasing the button caused gas to stop passing through the valve. There was no 

appreciable lag between the release of pressure on the button and the valve stopping the flow of 

gas into the suit.  

The inflator valve on the suit worn during the incident has a hard exterior housing that extends 

near the top of the inflator valve button. This exterior lip around the button would protect the 

button from accidental activation in most circumstances. While the top most edge of the button is 

not actually recessed below the edge of the hard exterior housing, simply coming in contact with 

an object that also contacted the housing lip would not be likely to activate the button. Activation 

of the valve would require a hard object that could push the button directly. 

SAIT Member Diver Nine is approximately one inch shorter and five pounds heavier than Diver 

One. Diver Nine agreed to don the incident suit so the SAIT could explore the approximate fit 

and positioning of the suit relative the rest of Diver One’s dive equipment.  

The suit was donned with the foot coverings worn by Diver One in place, and without 

suspenders in place. The fit of the suit was inspected with and without the crotch strap 

connected. (See Photos 9 & 10). The fit was determined to be a little large, but not unreasonably 

large if properly donned. 

The reassembled weight harness and SCUBA unit was then donned, less the underwater camera 

and slate to facilitate donning. No adjustments to the BCD or weight belt harness were made. 

The drysuit inflator hose was connected to the drysuit inflator located on the suit’s left thigh. 

Witness statements indicated Diver One did not go to unusual efforts to route the inflator hose to 

the valve. Video of Diver One taken by Diver Two in water near the start of the incident dive 

does not show the inflator hose routed over the left hand weight pocket. Instead the hose appears 

that it may have been routed to lay to the front of the weight pocket (See Photo 11). This routing 

tends to hold the weight pocket further back on the diver’s hip than would normally be expected, 

which was noted by the SAIT when the GoPro video was first reviewed. Routing the hose in 

front of the weight pocket also causes the handle of the pocket to rest against the hose (See Photo 

13). 

The missing weight pocket was found with the pull handle floating up in the water column. 

Nothing was evident to suggest the handle had snagged on something and been accidently 

deployed. 

The relationship of the weight harness to the drysuit inflator button when viewed during the 

SAIT dry land test found no portion of the weight harness could be manipulated in a way to 

activate the button on the inflator valve. 

With the weight harness eliminated as a trigger to activate the inflator button. The SAIT re-

clipped the camera and slate to the BCD harness to see if the corners of one of these items could 

activate the button. As soon as the slate was clipped in place, Diver Nine noticed that the double 
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end clip attached through the hole in the slate designed for a screw and wingnut landed perfectly 

in the middle of the drysuit inflator button and pushing on the slate activated the button (See 

Photo 17). It was also noted that the double-end clip was positioned over the inflator button only 

when the gate of the brass clip securing the slate to the left shoulder D-ring was oriented facing 

the diver, as it would have been if attached using the diver’s thumb to open the gate and moving 

the clip down onto the D-ring (See Photo 18). Diver Nine then assumed a pushup position to 

simulate the horizontal position Diver One had been observed employing near the bottom on the 

incident dive. With the slate beneath the diver and the clip facing up toward the diver, applying 

downward force associated with a prone diver settling to the bottom caused the clip to activate 

the button (See Photos 19 & 20). NOTE: During this testing process, sufficient force was 

applied to fracture the edge side portion of the slate material holding the clip in place and two 

small pieces of material broke off. It is unknown if cracks in the material were present prior to 

this test. 

The short run of the drysuit inflator hose acted somewhat like a one sided suspender restricting 

the amount of fabric that could telescope down the diver’s left leg (See Photo 14). The hose 

length and position relative to the left side weight pouch served to stabilize the position of the 

inflator valve. Once the button was depressed, the inflator valve’s housing around the button 

provided a cup helping to stabilize the round end of the clip directly on the button. This cupped 

position prevented the clip from sliding off the button and kept the button depressed as long as 

there was pressure on the slate, clip, and button. 

On one of the dives the day before the incident, Diver One indicated to his dive buddies that he 

had experienced a stuck inflator valve on his personal drysuit. He solved the issue by 

disconnecting the inflator hose. 

Physics dictates, adding gas to a drysuit diver’s legs will cause them to begin to rise in the water 

column. The amount of time necessary for a diver’s body to reach a tipping point to spill the gas 

from the torso portion of the suit to his/her legs would be dependent on the diver’s body position. 

Gas from a diver’s torso flooding into the diver’s legs will move with sufficient force to move 

any loose fabric in the drysuit toward the diver’s feet. Experience has shown that gas flooding 

into a diver’s legs has sufficient force to move attached boots on a drysuit diver’s suit off a 

diver’s feet and to cause a diver to lose their fins. Diver One was not wearing attached drysuit 

boots. In an inverted position, the weight harness or weight belt worn by a diver shifts toward a 

diver’s head due to gravity. Weight shifting toward a diver’s head and gas in a diver’s legs/feet 

will place additional strain on the connection of an inflator hose and a drysuit inflator located on 

a diver’s thigh making disconnecting the inflator hose difficult. A weight harness or weight belt 

will interfere with access to the connection point of a drysuit inflator located on a diver’s thigh 

and a minimal length inflator hose. In an inverted position, weight lost or removed from a diver’s 

weight harness will move toward the bottom. In an inverted position the diver’s head, face, 

mask, and primary second stage regulator are below any weight removed or lost from a diver’s 

weight harness. Fourteen pounds (6.35 kilograms) of soft lead moving from a diver’s waist to a 

diver’s face is sufficient mass to dislodge a diver’s mask and second stage regulator. Removal of 

a diver’s mask and second stage regulator will expose a diver’s airway to seawater. In an 
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inverted position, an exposed airway will cause water to percolate into a diver’s nose and 

sinuses. A diver ingesting water in sufficient volume can cause the individual’s glottis to spasm 

closed blocking the airway. Compressed gas in a diver’s lungs expands as a diver experiences 

reduced pressure moving toward the surface in the water column. If a diver’s airway is blocked, 

the expanding gas will cause a barotrauma. Over expansion injuries such as Arterial Gas 

Embolism (AGE) and pneumothorax can result. AGE results when the diver’s airway is blocked 

and expanding gas in the diver’s lungs cannot escape to reduce the increasing pressure. The 

resulting barotrauma allows gas to pass from the lungs into the diver’s bloodstream where it can 

travel throughout the diver’s body. A gas bubble that lodges in a diver’s brain can cause a 

blockage, essentially a stroke. Depending on the severity and location of the blockage, 

incapacitation can be very rapid. A change in pressure of 4 to 5 psi in the diver’s lungs can be 

enough to cause an AGE. The psi change experienced by Diver One during this ascent could 

have exceeded 13 psi hydrostatic. 

A drysuit diver is taught to try and forward roll out of an inverted position to move gas away 

from their feet and back toward the shoulders of the suit where excess gas can be dumped. The 

gas filled drysuit socks extending beyond Diver One’s feet would make this maneuver nearly 

impossible, particularly with the rapid rate of gas expansion in the drysuit’s legs as he moved 

closer to the surface, and the limited amount of time he had to deal with this problem. 

A normal ascent rate for SCUBA diving is 30 feet (9.14 meters) per minute. A positive buoyant 

ascent from 25 to 30 fsw (7.62 – 9.14 msw) could approach or exceed 100 feet (30.48 meters) 

per minute. The point in the ascent where Diver One lost his left side weight pouch will affect 

the ascent rate. Diver One’s dive computer recorded an ascent warning, but the 30 second 

sampling rate and the relationship of the actual ascent to the sampling cycle did not allow an 

actual ascent rate to be recorded. It is most probable that the 30-foot (9.14 meter) rate or slower 

rate taught to all divers over the past 20 years was exceeded. However, the rate itself is not the 

mechanism of injury in an AGE. It is the expanding gas coupled with a blocked airway. 

INVESTIGATION PROCESS 

The accident was reported to the USGS Scientific Diving Program Manager on August 7, 2019. 

In response, a Serious Accident Investigation Team (SAIT) was formed and mobilized. The team 

consisted of the following: 

• one Team Leader 

• one Chief Investigator 

• two University Diving Safety Specialists 

The SAIT convened at the Glacier Bay National Park Headquarters in Gustavus, Alaska on the 

morning of August 10, 2019. The Team was briefed by the National Park Service Lead 

Investigator regarding the evidence that was collected up to that time. Interviews were conducted 

with the two eye witnesses, Diver Three and Diver Two. The process of gathering information 

that would be considered as evidence, consisted of the following: 

• Developing a timeline of events from, before, during and after the accident. 
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• Visiting the site where the accident occurred and gathering evidence. 

• Evaluating human, material, and environmental factors that may have contributed to the 

accident. 

• Reviewing video interviews, statements and documents obtained prior to the Team 

convening. 

• Interviewing eye witnesses to the accident. 

• Reviewing operational guidelines and policies. 

• Establishing a pattern of actions of the victim that led up to the accident. 

Eyewitnesses and data from dive computers, provided detailed accounts of the accident that 

allowed the Team to develop a timeline of events. Because some evidence was missing, the 

SAIT developed a plan to search for and retrieve the missing pieces of evidence from the 

accident site. 

  



 

31 
 

FINDINGS 

FINDING (Human): 
Diver One was well trained and had experience as required by the 

University of California, Santa Cruz Dive Program. 

FINDING (Material): Diver One’s personal drysuit leaked. 

FINDING (Material): Diver One borrowed a drysuit from Diver Three. 

FINDING (Human): 
Diver One did not use the attached suspenders in the borrowed 

drysuit. 

FINDING (Human): 

Diver One did not use footwear designed for use with the borrowed 

drysuit. Additional footwear for the borrowed drysuit was not 

available. 

FINDING (Material): 
Diver One used adjustable ankle weights on the dive in which the 

accident occurred. 

FINDING 

(Environmental): 

Weather was partly sunny with low wind and was not a factor in the 

accident.  

FINDING (Material): 
Diver One lost his fins, ankle weights, mask and left weight pouch 

prior to being discovered on the surface. 

FINDING 

(Environmental): 
Current and water visibility were not factors in the accident. 

FINDING (Human): Emergency procedures were followed by the Dive Team. 

FINDING 

(Environmental): 

The water temperature was 7o (degrees) Celsius at the time of the 

accident. 

FINDING (Human): 
Diver One did not wear gloves on the dive in which the accident 

occurred. 
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GLOSSARY OF TERMS 

AGE - Arterial Gas Embolism, a blockage of blood supply to organs caused by bubbles in an 

artery. 

AK - Alaska. 

barotrauma - injuries caused by increased air or water pressure. 

BCD - Buoyancy Compensator Device. 

cf - cubic foot. 

CGIS - Coast Guard Investigative Service. 

cm - centimeter. 

CPR - cardiopulmonary resuscitation. 

DAN - Diver’s Alert Network. 

DASHO - Designated Agency Safety and Health Official. 

DSO - Diving Safety Officer. 

DUI - Diving Unlimited International. 

EDT - Eastern Daylight Time. 

F/V - Fishing Vessel. 

fsw - feet sea water, a unit of pressure used in underwater diving. 

GLBA - Glacier Bay National Park and Preserve. 

GoPro - a brand of underwater video camera. 

in-water visibility - a measure of the distance at which an object or light can be discerned. 

lb. - pound 

LOR - Letter of Reciprocity. 

M/V - Motor Vessel. 

msw - meters sea water, a unit of pressure used in underwater diving. 

NE - Northeast. 

NOAA - National Oceanic and Atmospheric Administration. 

no-decompression limit - the maximum time that a diver can spend underwater and still ascend 

directly to the surface without the need for decompression stops. 

NPS - National Park Service. 

OS1 - Operations Specialist Petty Officer 1st Class 

PC - Personal Computer. 

pneumothorax - a collapsed lung. A pneumothorax occurs when air leaks into the space between 

the lung and chest wall. This air pushes on the outside of the lung and makes it collapse. 
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psi - pounds per square inch. 

PVC - polyvinyl chloride. 

R/V - Research Vessel. 

RMV - Respiratory Minute Volume, a gas consumption rate. 

S/A - Special Agent. 

SAI - Serious Accident Investigation. 

SAIT - Serious Accident Investigation Team. 

SCUBA - self-contained underwater breathing apparatus. 

sea state - An oceanography term used to describe the general condition of the free surface on a 

large body of water with respect to wind waves and swell at a certain location and moment. A 

sea state is characterized by statistics, including the wave height, period, and power spectrum. 

SPG - submersible pressure gauge, a device that displays how much air remains in the diver's 

tank. 

UCSC - University of California, Santa Cruz. 

USGS - U.S. Geological Survey.  
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MAPS, ILLUSTRATIONS AND PHOTOGRAPHS 

 

Figure 1: Map showing the location of diving accident. 

https://usgs.primo.exlibrisgroup.com/discovery/fulldisplay?docid=medline14503680&context=PC&vid=01USGSL_INST:01USGSL_INST&lang=en&adaptor=Primo%20Central
https://usgs.primo.exlibrisgroup.com/discovery/fulldisplay?docid=medline14503680&context=PC&vid=01USGSL_INST:01USGSL_INST&lang=en&adaptor=Primo%20Central
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Figure 2: Screen shot of incident dive from PC version of the Suunto DM5 software showing 

incorrect depth information. 

 

 

Figure 3: Hand plot of Diver One’s dive computer data showing depth in fsw below the surface 

recorded every 30 seconds. 
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Figure 4: Diagram of the items found on the bottom at the incident dive site. 

 

 

Photo 1: Example of how Diver One used the stainless steel clip attached to his data slate to hold 

his calipers. 
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Photo 2: Screen grab image from pre-incident video showing Diver One from the back with the 

drysuit crotch strap disconnected 

 

 

 

Photo 3: Example of an adjustable ankle weight. 
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Photo 4: Video taken before the incident dive being used by SAIT to identify the dive incident 

location. Note several distinguishable features including prominent flat rock face and mussel 

covered rock. 
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Photo 5: Diver One’s personal drysuit laid on top of the drysuit worn during the incident dive 

NOTE: The fabric fold of the incident drysuit is in the folded position as it is designed to be 

worn. 

 

Photo 6: Diver One’s personal drysuit laid on top of the drysuit worn during the incident dive 

NOTE: The fabric fold of the incident drysuit is fully extended toward the diver’s feet. 
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Photo 7: Comparison of the suit worn during the incident dive (above) and Diver One’s personal 

drysuit (below). With the excess fabric from the fold of the DUI CF200 drysuit extended toward 

the diver’s feet, approximately ten inches of material could have protruded beyond Diver One’s 

feet. 

 

Photo 8: Detail of the inflator of the drysuit worn during the incident. 
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Photo 9: Demonstration of drysuit with crotch strap clip attached. 
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Photo 10: Demonstration of drysuit without crotch strap clip attached. 
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Photo 11: Screen grab image from the start of the incident dive showing Diver One from the left 

side. The “DUI” in the lower right hand corner is the left side weight pouch. 

 

Photo 12: Side by side comparison of drysuits with crotch strap attached to DUI suit. 
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Photo 13: Inflation hose pulling up drysuit and tight against left weight pocket. 
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Photo 14: Diver One’s drysuit inflator hose connected to inflator. Illustrating the tension on the 

hose and position relative to the weight pouch. 



 

47 
 

 

Photo 15: Cylinder canting caused by tension on inflation hose. 
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Photo 16: Screen grab taken from the GoPro video shot at the beginning of the incident dive 

showing Diver One’s cylinder canted to the left due to the length of the drysuit inflator hose 

attached to the suit inflator on his left thigh. 
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Photo 17: Data board clipped to the left shoulder D-ring of the Buoyancy Compensator Device 

(BCD) showing the natural fall of the clip to the drysuit inflator. 
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Photo 18: SAIT test of data board with stainless steel clip clipped to the left shoulder D-ring of 

the BCD in suspected pre-incident position. 
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Photo 19: Data board attached to BCD and showing how the attached stainless steel clip lined up 

with the button of the inflator valve of the drysuit with the corner of the data board in contact 

with the “bottom”. 

 

Photo 20: Data board clip contacting inflator valve during inflation test. 
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APPENDICES 

 

 
 

Document 1: Collaborative Nearshore Marine Research on the Outer Coast of Glacier Bay 

National Park 
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Document 1: Collaborative Nearshore Marine Research on the Outer Coast of Glacier Bay 

National Park 
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Document 2: Example of UCSC Medical Form 



 

55 
 

 

Document 2: Example of UCSC Medical Form 
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Document 2: Example of UCSC Medical Form 
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Document 2: Example of UCSC Medical Form 
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Document 2: Example of UCSC Medical Form 
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Document 2: Example of UCSC Medical Form 
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Document 2: Example of UCSC Medical Form 
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Document 2: Example of UCSC Medical Form 
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Document 3: Dive computer data taken from Diver One’s and Diver Two’s Dive Computers 
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Wentworth (1922) grain size classification 

 

Chester K. Wentworth 

WENTWORTH (1922) GRAIN SIZE CLASSIFICATION 

The canonical definition of sediment grain sizes as defined by geologist Chester K. 

Wentworth in a 1922 article in The Journal of Geology: "A Scale of Grade and Class 

Terms for Clastic Sediments." 

http://www.planetary.org/multimedia/space-images/charts/wentworth-1922-grain-size.html 

Document 4: The Wentworth Scale 

  

http://www.planetary.org/multimedia/space-images/charts/wentworth-1922-grain-size.html
http://www.planetary.org/multimedia/space-images/charts/wentworth-1922-grain-size.html
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Document 5: Air test results for R/V Gyre Compressor 
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Document 6: Air Test Results for Diver One’s Cylinder, Incident Dive 
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Document 7: USGS Field Emergency Plan 
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Document 7: USGS Field Emergency Plan 
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Document 7: USGS Field Emergency Plan 
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Document 8: United States Coast Guard (USCG) Transcript on Mayday Call 
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Document 8: USCG Transcript on Mayday Call 
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Document 9: USCG Dive Gear Inspection Email 
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Document 10: USGS R/V Gyre Captain’s Log 
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Document 10: USGS R/V Gyre Captain’s Log 
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Document 11: Letter of Reciprocity for Diver One 
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Document 12: Letter of Reciprocity for Diver Two 



 

78 
 

 

 

Document 13: Letter of Reciprocity for Diver Three 
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Document 13: Letter of Reciprocity for Diver Three 
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Document 14: UCSC Dive Plan 
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Document 14: UCSC Dive Plan 
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Document 15: NOAA Tide Chart for August 7, 2019 at nearby Graves Harbor 
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Document 16: Weather history for August 7, 2019 at Gustavus, AK 
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Document 16: Weather history for August 7, 2019 at Gustavus, AK 
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Document 17: Invoice for Diver One’s drysuit repair, 1/9/2019 
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Document 18: Email exchange between UCSC and Monterey Bay Diving 

 


