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The Sinking of the 
Edmund Fitzgerald 

'J'ftc fully laden ore carrier SS Ed­
mund Fitzgerald wns downbound in 
J,nke Suj1erior on 10 November 1975. 
Early in the evening, in the approxi­
mate position 46°59.9' N, 85°06.6' 
W , 17 miles from the entrance to 
Whitefish Bay, the Fitzgerald sud­
dculy sank, taking the lives uf her 29-
mon crew. 

A Coast Guard Marine Board of 
l11uestigation chaired by Rear Ad­
miral Winford W. Barrow, was con­
vened in Cleveland, Ohio, to examine 
the facts surrounding this casualty 
anrl to make recormnendations to 
preuent the recurrence of similar 
casualties. Individual copies of the 
complete Marine Board report, of 
which the following is a summar,1, 
may be obtained by writing to: Com­
mandant ( G- MMT), U.S. Coast 
Guard Headquarters, Washington, 
D.C. 20590. 

The SS Edmund Fitzgerald was 
built by the Great Lakes Engineering 
Works, Rn·er Rouge, Michigan, in 
1959, and home ported in Milwau­
kee, Wisconsin. The Fitzgerald was 
a typically constructed Great Lakes 
"straight decker" cargo vessel, 729 
feet long, 75 feet in beam, and 39 
!cct from spar deck to keel. The 
pilothouse and some accommodation 
spares were located forward, and the 
7,500 h.p. steam turbiue powerplant, 
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crew berthing, and messing facilities 
were aft. The main cargo space 
amidshjps was divided into three 
cargo holds by two transverse non­
watertight screen bulkheads. The 21 
hatch covers each measured 11 feet 
by 48 feet on 24-fooL cenlers along 
the spar deck. 

Outboard, under the forward of 
the cargo holds, were the ballast 
tanks. T hese were drained and filled 
by four electrically driven 7,000-gal/ 
min main ballast pumps and two elec­
trically driven 2,000-gal/min auxil­
iary ballast pumps. Crew access for­
ward or aft could be accomplished 
topside or through tunnels located 
port and starboard, outboard, imme­
diately under the spar deck. 

The hatch covers were removed 
and replaced using an electrically 
powered hatch crane which strad­
d led the hatches and traveled fore 
and aft on ra ils located outboard of 
the hatch coamings, port and star­
board. Each hatch was secured by 
68 manually positioned "Kestener 
clamps" arranged on approximately 
2-foot centers around the coaming. 
T hese damps arc double pivoted 
wiLh an adjustable tension bolt which 
seats on a dish "button" on the hatch 
cover. 

At approximately 8: 30 a.m. on 
9 November, the Fitzgerald com­
menced loading a cargo of taconite 

iron ore at the Burlington Northern 
Railroad Dock No. 1 in Superior, 
Wisconsin. Taconite pellets are man­
ufactured by a process known as "ox­
ide pelletizing," and when finished 
contain 65 percent iron oxide. The 
bulk density of taconite is approxi­
mately 130 pounds per cubic foot and 
the stQ\.vage factor is l 7 cubic feet per 
long ton. Due to the sinall size of the 
pellets, about the size of a large mar­
ble, it is easily handled by conveyor 
belts, in hopper type railroad cars 
and in chutes. When loaded, taconite 
is very stable and has an angle of re­
pose between 26 and 30 degrees. It 
will not dissolve in water and absorbs 
about 7 percent moisture by weight. 

As the Fitzgerald was loaded, the 
fresh water ballast in the ballast 
tanks was simultaneously pumped 
overboard. D uring this loading op­
eration, the vessel was a lso taking on 
approximately 50,000 gallons of 
llunker C fuel oil. Dy 2: 15 that after ­
noon the loading of 26,116 long tons 
of taconite had been completed and 
preparations were made for getting 
underway. 

At the time of the Fitzgerald's sail­
ing, the National Weather Service 
had been tracking "a typical Novem­
ber storm" which had been generated 
over the Oklahoma Panhandle on 8 
November and was predicted to pass 
just south of Lake Superior by 7: 00 
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p.m. on 10 November. By 7:00 p.m. 
on the 9th the storm had rapidly in­
tensified and moved further north 
than had been predicted. The 
Weather Service issued gale warnings 
for Lake Superior with the winds in 
the eastern half of the Lake predicted 
to be "east to northea.~t, increasing 
to 25 lo 37 knots during the night 
and northeasterly 28 lo 38 knots, 
shifting to northwest to northerly 30 
to 40 knots by Monday ( 10 Novem­
ber) afternoon," with waves 5 to 10 
feet. 

The Edmund Fitzgerald passed 
Two Harbors, Wisconsin, several 
hours after <leµarture and was joined 
on the clownbound voyage by the 
Arthu.r A1. Anderson, an ore carrier 
also loaded with tar.onite. Sometime 
after 2: 00 a.m. on 10 November, the 
masters of the Fitzgerald and Ander­
son discussed the deteriorating weath­
er conditions and what course of 
action they should take. A·t that time 
the National Weather Service had 
changed their advisory from gale 
warnings to storm warnings, and 
predicted northeast winds to 50 
knots. T he masters agreed to depart 
from the no1mal shipping lanes along 
the southern shore of the Lake and 
to proceed on a more northeasterly 
course in order to be in the lee of the 
Canadian shore. 

At approximately 3 : 00 a.m., the 
Anderson logged winds of 42 knots 
from 034°T. The Anderson changed 
course to 055°T and the Fitzgerald 
w<•.s heading approximately 060°T. 
Up until this time the Fitzgerald had 
heen close behind the Anderson, but 
now, due to her greater speed, she be­
gan pulling slig-htly ahead. 

Around 10 : ~O on the morning of 
the 10th, approximately 25 miles 
from the eastern shore, the Anderson 
changed course to 125°T, while the 
Fitzgerald was observed heading 
closer to shore before turning south. 
Ber.ause the Anderson was, in effect, 
cutting corners, it was able to keep 
up with the faster Fitzgerald. 

At 11 : 52 a.m. the Anderson 
changed course to l 49°T. The 
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weather was now overcast with winds 
from 158°T at 30 knots. The barom­
eter had dropped rapidly and was 
now reading 28.84, and the wave 
height was 10 to 12 feet. An hour 
later, the Anderson was abeam of Ot­
ter Head Light at a distance of 10.8 
miles. The course was changed to 
154·0 T at that point in order to 
clear Michipicoten Island West End 
Light by 2 to 2Y2 miles. The Fitz­
gerald was 7 to 8 miles ahead and 
slightly to the east of Anderson's 
heading and the two vessels appeared 
to be on slightly converging courses. 

Around 1: 40 p.m. the masters of 
both vessels again discussed the de­
teriorating weather conditons. T he 
master of the Anderson indicaled 
that he expected the wind to shift to 
the northwest, and that he intended 
to change course to the west before 
passing Michipicoten Island in order 
to assure that the seas were from 
astern. The master of the Fitzgerald 
indir.ated that since he had already 
passed the island he would continue 
even though his vessel was "rolling 
some." After this radio exchange, at 
approximately 1 : 50 p.m., the Ander­
son changed course to 230°T. The 
eye of the storm must have been pass­
ing through at that tim~, as the 
weather was logged as overcast, ·winds 
5 knots from 305°T with fair visi­
bility. 

About 2: 45, the Anderson changed 
course to 130°T in order to pass clear 
of the 6-fathom shoal located approx­
imately 4 miles north of Caribou 
fsland. By the time the Anderson was 
steady on tl1e new course, the Fitz­
gerald was observed to be approxi­
mately 16 miles ahead. The winds 
had i ncrea~ed to 42 knots from 315°T 
and it had started snowing. The crew 
of the Anderson lost sight of the Fitz­
gerald, and it was never to be seen 
agam. 

At 3 : 20 p.m. the mate on watch 
logged the Anderson abearn of Michi­
picoten West Encl Light at a distance 
of 7. 7 miles. The seas were beginning 
to build rapidly from the northwest. 
On the 130°T course the master 

thought his vessel was being set down 
too close to Caribou Island, so the 
course was changed to 125°T. This 
new course was "shaped up" to clear 
the shoal and to reach a point 6 miles 
off the island. 

After steadying on the new course, 
the mate observed on radar that the 
Fitzgerald was a little over 16 miles 
ahead of the Anderson and "a shade" 
to the right of dead ahead. The Fitz­
gerald's position was observed to open 
further to the right of the Anderson's 
radar heading flasher. Since no radar 
plot of the Fitzgerald had been main­
tained, the watch officers aboard the 
Anderson were unable to determine 
whether the change in the relative 
position of lhc Fitz,{{erald resulted 
from the divergent courses of the two 
vessels or whether the Fitzgerald had 
made a course change. 

The officers onboard the Anderson 
observed that the Fitzgerald passed 
north and east of Caribou Island. 
The captain of the Anderson esti­
mated that the Fitzgerald passed 
close to the 6-fathom shoal and he 
told the mate on watch that the 
Fitzgerald was closer to the shoal 
than he wanted the Anderson to be. 

At 3:20 p.m. the Anderson record­
ed steady winds of 43 knots from the 
northwest with snow. The seas were 
12 to 16 feet and the Anderson. was 
shipping considerable quantities of 
water on deck. 

Shortly after 3 : 30, the Fitzgerald 
called the Anderson. The caller, 
whom the Anderson's brid!Se watch 
assumed was the captain of the Fitz­
gerald, reported a fence rail down, 
two vents lost or damaged, a list, and 
both pumps going. The ma>ter of 
the Anderson later testified that he 
had understood this to mean the loss 
of ballast tank vents and a small list. 

The Fitzgerald was then approx­
imately 17 miles ahead and 1 to 1 Y2 
points to the right of Anderson's 
heading. The Fitzgerald's master in­
dicated that he would "check down" 
to allow the Anderson to close the 
distance between the two vessels, and 
the master of the Anderson agreed 
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to keep track of the Fitzgerald. None 
of the officers on the Anderson who 
had overheard this conservation felt 
that there was any real fear for the 
safety of the Fitzgerald. 

Shortly after this conversation, the 
Anderson received a U .S. Coast 
Guard broadcast indicating that the 
Sault Ste. Marie locks had been 
closed and that all ships should seek 
a safe anchorage. 

Sometime between 4 : 10 and 4: 15 
in the afternoon, the Fitzgerald 
called to say that their radars weren't 
working, and to request that the 
Anderson provide navigational as­
sistance. The Fitzgerald was observed 
to pass approximately 3 to 5 miles 
east of Caribou Island sometime be­
tween 4 : 00 and 4: 30 p .m. on its 
closest point of approach to the is­
land. The Anderson continued to 
trail behind by approximately 16 
miles. 

During this same perio<l, the up­
bound Swedish vessel A vafors an­
swered a call from the Fitzgerald for 
any vessel in the vicinity of White­
fish Point. The Fitzgerald asked if 
\Vhitefish Point beacon or light was 
on . The pilot replied that he could 
neither see the light nor receive the 
beacon. Later he overheard the Fitz­
gerald call the Coast Guard at Sault 
Ste. Marie and then at Grande 
Marais, but he did not hear whether 
or not the Coast Guard answered. 

At 4 : 39, the Coast Guard Station 
at Grande Marais, Michigan, re­
ceived a call from Fitzgerald asking 
if the radiobeacon was operating. 
The watch stander at Grande Marais 
contacted Group Sault Ste. Marie 
and was told that Whitefish radio­
beacon was not operating due to a 
power failure. Grande Marais called 
the Fitzgerald back immediately and 
relayed the information. 

At 4: 52 p.m., the Anderson 
changed course to 141 °T and passed 
abeam of Caribou Island at a dis­
tance of approximately 6 miles. T he 
winds were logged at 58 knots from 
304°T, the highest recorded during 
the voyage. It was still snowing light-
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ly, with limited visibility and seas 1~ 
to 18 feet. 

The mate on watch took a fix at 
5: 01 p.m. and noted that the Fitz­
gerald was 15 miles ahead and "just 
a shade" to the left of the Ander­
son's radar heading marker. He in­
formed the Fitzgerald that Whitefish 
Point was 35 miles ahead on a bear­
ing of 144°T from Fitzgerald's posi­
tion. The Fitzgerald acknowledged 
this info1111ation and indicated that 

they "wanted to be 2 to 2Y2 miies 
off Whitefish Point." The mate on 
the Anderson estimated that, with 
the drift, Fitzgerald was probably 
headed for that position. 

Sometime after 5: 00 p.m., the pi­
lot of the Avaf ors again called the 
Fitzgerald and, after confirming that 
he was speaking to the master, told 
him that Whitefish Point light was 
now on, but the beacon was still off. 
At one point in this conversation, the 
master of the Fitzgerald paused and, 

apparently in response to a question 
by someone on his ship said, "Don't 
allow nobody on deck," and some­
thing else about a vent which the 
pilot was unable to understand. He 
then returned to his conversation 
with the pilot, saying that the Fitz­
gerald had a "bad list,'' had lost both 
radars, and was taking heavy seas 
over the deck in one of the worst 
seas he had even been in. 

The pilot later stated that during 

the time between his two conversa­
t ions with the Fitzgerald, he over­
heard two other conversations be­
tween the Fitzgerald and the Ander­
son. He did not recall the subject of 
the first, but in the second one An­
derson placed Fitzgerald about 20 
miles above Whitefish, "as near as he 
could tell,' ' and Anderson was "about 
10 miles behind and gaining about a 
mile and a half an hour." 

The master of the Anderson testi­
fied that around 6: 00 p.m., when 
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approximately 15 miles southeast of 
Caribou Island and just out of its 
lee, the vessel encountered much 
heavier seas with some waves as high 
as 25 feet. 

At 6: 20 t he mate on watch called 
the Fitzgerald and asked what course 
they were steering, because they ap­
peared to be working to the left of 
Anderson. They replied that they 
were steering 141 °T. Again, at 7: 00 
p.m., the mate informed the Fitz­
gerald that they were 10 miles ahead 
and J Y2 to 2 miles to the left of An­
derson's heading flasher, and that 
Fitzgerald was thus 15 miles from the 
islands at Crisp Point. 

Ten minutes later, the mate again 
called the Fitzgerald and told them, 
"There's a ta rget 19 miles ahead of 
us, so it's 9 miles ahead of you." 

The Fitzgerald responded, "Well, 
am T going to dear?" 

"Yes, he's going to pass to the west 
of you." 

" Well, fine." 
As the mate started to sign off, he 

asked, "Oh, by the way, how are you 
making out with your problems?" 

"\Ve'rc holding our own." 
"Okay, fine, I'll be talking to you 

later." 
This was the last transmission 

heard from the FitzRcraLd. 
At 7: 10 p.m., the master of the 

Anderson observed that his vessel was 
25 miles north-northwest of Whit~­
fah Point, with the radar show1ng 
Fitzgerald 9 miles ahead and 1 to 1 Yi 
miles to the east of the heading 
flasher. This was the last time that 
anyone on the Anderson observed a 
target on the radar that they were 
certa.in was the Fitzgerald. 

Shortly thereafter, it stopped snow­
ing and the visibility improved con­
siderably. At this time the wheels­
man on the Anderson thought he saw 
a red and a white light on the port 
bo\.v, the white onr. forward of the red 
one. He conch1ded that the red light 
was on the shore, and then mentioned 
the white li~ht to thP. rest of the 
bridge watch, but no one else was 
able to see it. 
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The mate now could see lights 
which he believed to be those of one 
of the upbound vessels 17 to 18 miles 
ahead. Because the Edmund Fitzger­
ald should have been closer, he was 
surprised tha t he could not see her 
lights. Thinking that the Fitzgerald 
might have had a blackout, the mas­
ter told everyone on the bridge to 
look for a silhouette on the horizon. 

At 7: 20, after adjusting the radar, 
the Anderson had thret: distinct tar­
gets, but none was the Fitzgerald . 
The master tried to call the Fitzger­
ald on VHF-FM, and there was no 
response. The mate then attempted 
to call first the Fitzgerald and then 
one of the upbound vessels, bul 
neither answered. He then called a 
vessel known to be anchored i-:1 
Whitefish Bay, which responded and 
indicated that the A nderson's signal 
was good. 

The master of the A nderson testi­
fied that he tried to call the Coast 
Guard at Sault Ste. Marie on chan­
nel 16 and was told to shift to chan­
nel 12, but received no followup. He 
then called one of the upbound ves­
sels near Whitt:fish Point and talked 
with the pilot, who indicated that he 
had no radar contacts which could 
he the Fitzgerald. Around 8: 25 p.m. 
the master called the Coast G uard 
at Sault Ste. Marie, feeling that by 
this time it was "pretty evident that 
the Fitzgerald was gone." The A n­
derson had \i\lhitefish Point abeam cit 
8: 59, and at that time the winds were 
logged a t 48 knots. 

Coast Guard Group Sault Ste. 
Marie logued a call from the Ander­
son al 8: 32 in which the master said: 
"I am very concerned with the wel­
fare of the ~teamer Edmund Fit::­
gerald. He was right in front of us 
experiencing a little difficulty, takin;?; 
on a small amount of water, and none 
of the upbound ships have pass:::d 
him. I can see no light~ as before and 
don't have him on radar. T just hope 
he didn't take a nosedive." This was 
the first recorded call from the 
Auderson. 

Search Efforts 

Following the Anderson's 8: 25 
p.m. call concerning the Fitzgerald, 
the Coast Guard attempted contact 
on VHF / FM and also requested com­
mercial radio station \VLC at Roger's 
City, Michigan, to try to make con­
tact. Neither slation was successful. 
At 8:40 the Coast Guard Station at 
Sault Ste. Marie informed the Coast 
Guard Rescue Coordination Center 
(RCC ) in Cleveland, the coordinator 
of search and rescue efforts on the 
Great Lakes, that there was uncer­
tainty about the Fitzgerald. 

A few minutes after 9 p.m., the 
Anderson called Coast Guard Station 
Sau lt Ste. M arie and reported the 
Fitzgerald missing. This report w<is 
immediately relayed to RCC Cleve­
land, and at 9 : 15 the Coast Gu:i.rd 
Air Station at Traverse City, Michi­
gan, was directed to dispatch an :tir­
craft. At the same time, the Canadian 
Rescue Center at Trenton, Ontario, 
was advised of the situation. Before 
9: 30, RCC had directed to the scene 
both the Coast Guard Cutters Nauua­
tuck, moored at Sault Ste. Marie, 
and W oodrush, moored in Duluth, 
::\1innesota, approximately 300 miles 
away. 

At the time that they reported the 
Fitzgerald missing, the AnderstJn, 
then at the entrance lo Whitefish 
Bay, reversed course to assist in the 
search. Around ID: 30, Coast Guard 
Group Sault Ste. Marie contacted 
seven other U.S. and Canadian ves­
sels in or near the Bay. Of these, only 
the William Cla'y Ford and the Hilda 
Marjanne responded that they would 
get underway. The latter, however, 
found the co!1ditions too severe ancl 
returned to anchorage after about 30 
minutes. 

Three upbound vessels which were 
in or slightly beyond the search area 
were asked to assist, but indicated 
that they did not believe they couid 
reverse course without serious hazard. 
One of them, the Nanfri, did redu(:e 
speed, change course slightly to the 
north, and maintain a lookout. 
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The first Coast Guard aircraft be­
gan searching at 10: 53 p.m. At 12: 05 
a.m. a helicopter arrived on scene, 
followed at 1 :00 by another, the lat­
ter fitted with a "Night Sun," a fo­
cusable, 3.8 million candlepower 
xenon arc search light. A Canadian 
C 130 fixed-wing aircraft was dis­
patched at 12:37 a.m. 

The cutter Woodmsh got under­
way at 12: 08 a.m. on 11 Iovember 
and arrived on scene approximately 
24 hours later. A Coast Guard 40-
foot patrol boat, the CG 405 73, was 
sent out from Sault Ste. Marie on the 
morning of the 11th and searched 
until late that 2fternoon. 

The Coast Guard Cutter Nauga­
tuck is restricted from operating in 
open water when winds exceed 60 
knots, and because of the severe 
weather and sea conditions in eastern 
Lake Superior on the evening of 10 
November when the Naugatuck was 
directed to get underway, it was also 
directed not to proceed beyond the 
entrance to Whitefish Bay. The 
Naupatuck suffered a failure of a lube 
oil line after being ordered to get 
underway. By the next morning, re­
pairs had been completed and the 
weather had moderated. The Nauga­
tuck got underway at approximately 
9:00 a.m. and was on scene at 12:45 
p.m. 

There were no other Coast Guard 
search and rescue vessels available 
nearby that were considered capable 
of responding in the weather condi­
tions which existed. The Canadian 
Coa$t Guard vessel, V ercndrye, was 
made available on the 12th and 13th 
of November and searched the area 
along the Canadian shore. 

Coa~t Guard Station Sault Ste. 
Marie made urgent broadcasts for 
the Fit zgerald at 9: 45 p.m. and at 
10:00 p.m. An urgent broadcast was 
initiated by the Ninth Coast Guard 
District at 10:3fl p.m. and was re­
broadcast regularly until 11: 27 p.m. 
on 13 Jovember. 

In addition to the commercial 
vessels Arthur M. Anderson, William 
Clay Ford, and Hilda Marjanne 
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which undertook the search on the 
night of the 10th, the following ves­
sels responded to the urgent broad­
cast and assisted in the search: the 
Armco, Roger Blough, R eserve, Wil­
fred Sykes, and William R. Roesch. 
The Canadian vessels Frontenac, 
Joan 0. NlcKellar, Nlurray Bay, and 
the fishing vessel James D. were also 
involved in the search. Throughout 
the night on the 10th, the fixed-wing 
afrcraft, the helicopters, and the ves­
sels Anderson and Ford searched the 
area using lights and flares. 

The search area duriJ1g the 11th, 
12th, and 13th encompassed an area 
on the eastern end of Lake Superior 
from the eastern shore westward to a 
north- south line approximately 15 
miles west of Crisp Point, and from 
the southern shore northward to an 
east- west line approximately at Cari­
bou Island. 

The coordinated air/ sea search 
which began at daylight on the 11th 
utilized Coast Guard aircraft from 
Traverse City, Air Station Elizabeth 
City, N.C., and the Michigan Air 
National Guard, as well as a Cana­
dian C-130 aircraft. The Coast 
Guard Cutters Naugatuck and 
W oodrush conducted various surface 
search patterns coordinated with the 
aircra ft. At 10: 12 p.m. on ovember 
13th, the active search was sus­
pended. Coast Guard Air Station 
Traverse City was directed to make 
daily flights over the area for about 
a week, and, after that, \\'eekly 
Ai~hts were conducted until the end 
of the year. 

The Ontario Provincial Police con­
ducted numerous shoreline searches 
during the active search period and 
helicopters from Coast Guard Air 
Station Traverse City searched the 
Michigan and Canadian shorelines. 
Despite the intensive search efforts, 
no survivors were found, nor were any 
bodie~ recovered. The only things 
found were one lifeboat and nalf of 
another, two inflatable liferafts, 21 
life preservers or life preserver pieces, 
and some miscellaneous flotsam iden­
tified as being from the Fitzgerald. 

On the morning of 11 Tovember 
1975, it became apparent that there 
was some discharge of oil in the area 
where the Fitzgerald was lost. The 
U.S.- Canadian Joint Respon~e 
Team was called in and remained 
on scene in an observer/ advisory ca­
pacity until Friday, 14 Kovember. 
At that time, it was concluded that 
the diesel bow thruster fuel on board 
the vessel had vented and that the 
main propulsion fuel had reached a 
sufficiently low temperature to pre­
clude further venting. The oil which 
had been observed on the surface dis­
sipated and no cleanup effort was 
undertaken. 

Also on the 14th, a Navy aircraft 
equipped with Magnetic Anomaly 
Detection (MAD) equipment lo­
cated a strong single magnetic con­
tact in the position 47°00.5' N, 85° 
06' W. Additionally, a slight oil 
slick was noted at the site. This con­
tact was later determined to be the 
sunken wreckage of the Edmund 
Fitzgerald. 

Underwater Search and Survey 

During the next 6 months, an ex­
tensive sequence of underwater 
search and survey activities was un­
dertaken to locate the wreckage of 
the Fitzgerald. The first of these, a 
side-scan sonar search using the 
cutter Woodrush and equipment and 
personnel from the U.S. Coast Guard 
Research and Development Center, 
was conducted from 14 through 16 
November 1975. During the first 
half day of the search, wreckage was 
located which was later positively 
identified as the Fitzgerald. The posi­
tion of this wreckage, 46°59.8' r, 85° 
0.67' W, was established by using 
highly sophisticated Coast Guard 
navigation equipment. 

Further study disclosed two large 
objects lying close together on the 
lake floor in approximately 530 feet 
of water. Although the sonar trace 
quality was poor due to the continued 
bad weather in the area, preliminary 
calculations showed that each of the 
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objects was about 300 feet long. Ad­
ditionally, a "sonically rough" area 
near these objects was detected and 
tentatively identified as spilled cargo. 

Because this first side-scan sonar 
search was conducted under condi­
tions of adverse weather and the 
equipment used was not fully adapted 
to the water in which the wreckage 
was found, the Marine Board of In­
vestigation recommended a second, 
more detailed side-scan sonar search. 
This second search was conducted 
during the period 22- 25 November 

I 

I 
I 
I 
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by a commercial contractor, again 
using the Woodrnsh as a platform 
for the survey. 

The sonar operations were con­
ducted almost continuously during 
the 3-day period under severe wind 
and sea conditions. A total of 80 
sonar traces were made, along with 
nearly 300 navigational fixes to ac­
curately determine the location of 
each trace. Based on the analysis of 
this survey, the Marine Board deter­
mined that the wreckage was very 
probably that of the Fitzgerald; still, 
positive identification was necessary. 
I t was felt that the configuration and 
arrangement of the wreckage and the 
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bottom conditions were such that a 
detailed visual survey was both feasi­
ble and necessary. 

Early in the following spring, from 
the 12th through the 16th of May 
1976, another sonar survey was 
made. This third survey was con­
ducted in order to reestablish the ex­
act position of the wreckage for the 
photographic survey and to ensure 
that the moorings for the survey plat­
form were kept clear of the wreck. 

On 20 May, a visual survey of the 
wreckage was begun using the U.S. 
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ra\'}' CURV III system. The 
CUR V III system is composed of an 
unmanned underwater vehicle, an 
umbilical control and power cable, 
and surface equipment operated from 
any suitable support vessel. The ve­
hicle is capable of making visual ob­
servations, recovering small objects, 
and performing other light work at 
depths to 7,000 feet. Mounted on 
board the search vehicle were one 
35 mm still camera and two black 
and white TV cameras, lights, a ma­
nipulator arm, and other machinery. 

Between the 20th and 28th of May, 
CURV III made a total of 12 dives, 
logging more than 56 hou~ of "bot-

tom time" and recording +3,255 feet 
of \-ideotape and 895 color photo­
graphs. Cnfortunatcly, the visual 
survey was considerably hampered 
by mud which CO\·ered the wreckage 
and which was stirred up br the pas­
sage of the CCR\" III vehicle, great­
ly reducing the visibility. Conse­
quently all the photographs were 
taken at a ,·ery close range showing 
onlr small details. However, the 
name of the vessel was clearly visible 
on both the stern and bow sections, 
and the identity of this wreckage was 
positively confirmed. 

The results of the three side-scan 
sonar surveys and of the CURV III 
videotape and photographic survey 
were assembled and reviewed by an 
independent contractor, who pre­
pared a diagram of the wreckage and 
artist's conceptions of the remains , 
from se\·eral different viewpoints. 

The wreckage of the Edmund Fitz­
gerald consists of an upright bow sec­
tion approximately 276 feet long and 
lying on a heading of 125°T , an in­
verted stern section approximately 
253 feet long lying on a heading of 
075°T, and debris between. The two 
sections lie about 170 feet apart. All 
of the wreckage appeared to be 
settled into the bottom mud, and a 
great deal of mud covered the spar 
deck of the bow section. The bottom 
appeared to be plowed up around 
both the bow and stern sections. 

Conclusions 

The Marine Board of Investigation 
concluded that, lacking more definite 
information and in the absence of any 
survivors or witnesses, the proximate 
ca.use of the loss of the Edmund Fitz­
gerald could not be determined. 

The most probable cause for the 
sinking of the vessel was the loss of 
buoyancy and stability resulting from 
massive flooding of the cargo hold. 
This flooding most likely took place 
through ineffective hatch closures as 
boarding seas rolled along the spar 
deck. Beginning early on 10 ::\lovem­
ber, and progressing during the 
worsening weather and sea condi-
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tions, the flooding increasi..:d in vol­
ume as the vessel lost effective free­
board, until finally the vessel plunged 
in the heavy seas. 

Contributing to this was the fact 
that the load line regulations in efrect 
at the lime allowed 3 feet 3 ~ inches 
less free board than had been required 
when the vessel was built. The reduc­
tion in minimum required freeboard 
significanlly reduced the vessel's 
buoyancy and also resulted in a sig­
nificantly increased frequency and 
force of boarding seas in the storm 
the Fitzgerald encountered on the 
10th. In turn, this resulted in an in­
creased quantity of water flooding 
through the loosely dogged hatches 
and through other openings resulting 
from topside damage. 

The system of hatch coamings, gas­
kets, and clamps installed on the Fitz­
gerald required continuing mainte­
nance and repair due to both routine 
wear and the damages which regu­
larly occurred during cargo transfer 
operations. That this required main­
tenance was not regularly performed 
was brought out by the fact that the 
crew of the vessel had no positive 
guidelines, in the form of company 
requirements or otherwise, concern­
ing such maintenance. Significant re­
pairs had been required during the 
previous winter layup period and 
more repairs of the same nature were 
experted during the next layup, indi­
cating that the repairs were not regu­
larly performed as damage occurred. 

It was concluded by the Board that 
the system of cargo hatch coamings, 
gaskets, covers, and clamps which 
were installed on the FitzgP.rald and 
the manner in which the system was 
maintained did not provide an effec­
tive means of preventing the pene­
tration of water into the ship in any 
sea condition as required by Coast 
Guard regulations. 

lf the clamps had been properly 
fastened, any damage, disruption, or 
dislocation of the hatch covers would 
have resulted in damage to the Kes­
tener-type hatch cover clamps. But 
the underwater survey showed that 
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only a few of the clamps were dam­
aged. It was concluded that there 
were too few properly fastened 
clamps to provide an effective closure 
of the hatches. 

The cargo hold of the Fitzgerald 
was not fitted with a system of sound­
ing tubes or other devices to detect 
the presence of flooding water. Had 
the water in the cargo hold reached 
a height to be seen, it is inconceivable 

... 
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tained damage of sufficient magni­
tude to cause the master to report 
topside damage and a list. Signifi­
cantly, he reported the damage rath­
er than the incident which had 
caused it. It was concluded by the 
Board that the incident, while possi­
bly of a serious nature, was not of 
such extent as to have caused, by it­
self, the loss of the vessel, and fur­
ther that the full extent of the inci-

> ;,._ /.· . ,,.. 
-- -- .ol:,~ .. · 

that a seasoned maslcr would not 
have taken more positive steps for 
vessel and crew safety than were re­
ported. Therefore, it was concluded 
that the flooding of the cargo hold 
was not detected. 

The hold was not fitted with trans­
verse watertight bulkheads. As a re­
sult, the flooding water which en­
tered could migrate throughout the 
hold, extending the effect of the 
flooding, and aggravating any trim 
which existed. 

At some time prior to 3: 30 p.m. on 
10 November, the Fitzgerald sus-

/ _ ...... . 
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dent was not perceived by the vessel's 
pi..:rsonnel. The master noted the list 
and topside damage and incorrectly 
concluded that lhc topside damage 
was the only source of flooding. 
Based on this conclusion he began 
what he believed were adequate cor­
rective measures - pumping the 
spaces which could receive flooding 
from damaged vents-and thus felt 
that the problems were under control. 

The topside damage referred to by 
the master could have been caused 
by the striking of a floating object 
which was brought aboard in the 
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heavy seas. This also could have re­
sullc<l in undetected damage to the 
hull plating above or below the wa­
terline and additional unreported 
damage to topside fit lings, including 
hatch covers and clamps. The intake 
of water into the tunnel or into one 
or more ballast tanks through the 
damaged vents and opened hull 
would ha,·e produced the reported 
!isl and increased the rate of cargo 
hold flooding. The most likely area 
of damage would have been in the 
fo rward part of the ship. 

The vessel had entered a snow­
stonn about a half hour before the 
topside damage was reported. In ad­
dition, the Fitzgerald's radars were 
reported inopcralive shortly after the 
damage was reported, and may have 
been malfunctioning for some period 
hrfore the report. Both the reduced 
visibility and the radar malfunction 
would, in the opinion of the Board. 
have reduced the likelihood that the 
crew could have detected the object 
in suffir.ien t time to take avoidance 
ar.tion. 

The topside damage also could 
have been caused by some unidenti­
fied object on board breaking away 
in the heavy seas. The only items on 
deck which had enough mass to do 
wfficicnt damage to the hull to cause 
a sustained list were a hatch cover, 
lhe hatch· cover crane, or the spare 
propeller blade. If such extensive 
damage had occurred, a seasoned 
master would have reported it im­
mediately; such a report was not re­
ceived from the Fitzgerald. 

It is considered possible lhat a light 
grounding or near grounding on the 
shoals just north of Caribou Island 
could have occurred. The vessel could 
have been damaged from the 
grounding, from the effect of the 
violent seas which would be expected 
near the shoals, or from the sudder­
ing that the vessel would have ex­
perienced a.5 it passed near lhe shoals. 
T he damage could have been on 
deck, below the waterline, or both, 
leading to the reported topside 
damage and list. The Iloard con-
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clt1ded that a delay in making a 
course change after passing ~ichi­
picotcn Island could have caused the 
Fitzgerald to pass close to the shoals. 
However, the distance between 
Mir.h ipicoten Island and the shoals 
is such that a delay of upwards of an 
hour would have be!'n required for 
the Fitzgerald to actually reach the 
shoals. 

Finally, the list could have been 
caused by a localized hull structural 
failure, resulting in the :Aooding of 
a ballast tank or tanks. The under­
water survey of those parts of the 
wreckage which could be seen showed 
no e\'idenr.e of briule fracture which 
would indicate hull stnictural fail­
ure. 

1n the final analysis, the Marine 
Board concluded that the exact cause 
of lhe damage reported cannot be 
determined, but that lhe most likely 
cause was the striking of a floating 
object. I t was concluded that the 
flooding from the reported damage, 
and from other damage which was 
not detected, most likely occurred in 
the forward part of the vessel, re­
sulting in trim down by the bow. By 
the time the damage was reported, 
the flooding of the cargo hold had 
reached such an extent that the cargo 
was saturated and loose water existed 
in the hold. Because of the trim by 
the bow, this water migrated fonvard 
through the non-watertight screen 
bulkheads "·hich separated the cargo 
holds, further aggravaling the trim 
and increasing the rate of flooding. 

Because there were neither wit­
nesses nor survivors, and because of 
the complexity of the hull wreckage, 
the actual final sequence of evenls 
culminating in the sinking could not 
be determined. Whatever the se­
quence, however, it is evident that 
the end was so rapid and catastrophic 
that there was no time to warn the 
cre""' attempt to launch lifeboats or 
lifcrafts, don life preservers, or even 
make a distress call. 

The testimony of wilnesses indi­
cated a conAicr as to the time the 
Coast Guard was first notified of the 

problems with the Fitzgerald. The 
Board concluded that the first noti­
fication came from the master of the 
Andersort at approximately 8: 25 p.m. 
on 10 November. At the time of this 
call, the actual loss of the Fitzgerald 
was neither comprehended by the 
masler nor conveyed lo the Coast 
Guard. A second call at approxi­
mately 9 : 00 p.m. on the 10th did 
express grave concern that the Fitz­
gerald may have sunk, and rescue 
efforts were immediately initiated. 

The time period which elapsed in 
evaluating and reporting the loss of 
the Fitzgerald did not contribute to 
the casualty or high loss of life, be­
cause the Fitzgerald sank suddenly, 
with all hands trapped on board. 

The Marine Board of Investigation 
noted with a deep sense of gratitude 
the response by the merchant vessels 
in the area to the Coast Guard's re­
quest for assistance in searching re­
sponse which was "in keeping with 
the finest traditions of mariners." 
The actions of the vessels A rthur M. 
Anderson and William Clay Ford are 
considered exemplary and worthy of 
special notice. These vessels pro­
ceeded to the scene and searched un­
der conditions of extreme weather 
and sea. T he response of the Cana­
dian vessel H ilda Marjanne, which 
got undenvay but was forced back 
by weather, was also worthy of note. 

The Marine Board noted that the 
response by Coast Guard aircraft 
from Air Station T ra\·erse City was 
timely. The first aircraft was not 
launched until 51 minutes after it had 
been ordered because of the time 
necessary to load Aares for a night 
search. The launching of three air­
craft within 1 hour and 35 minutes is 
within prescribed response require­
ments. The request for and dispatch 
of additional SAR aircraft from 
Coast Guard Air Station Elizabeth 
C ity, from the U.S. Navy, from the 
Michigan Air National Guard, ancl 
from Canadian SAR forces was also 
timelv. 

Th.e Coast Guard buoy tender 
Woodrush was the only surface unit 
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in a SAR standby status which was 
close enough to respond wi.Lhin a 
reasonable Lime and large enough Lo 
cope with the adverse weather and 
sea conditions. The W oodrush was 
moored at i.ts home port in Duluth, 
Minnesota, on 6-hour standby status 
at the time of the casualty, but got 
underway within 2}12 hours. The 
wind and sea conditions precluded 
the use of the harbor tug Naugatuck 
sLaLioned at Sault Ste. Marie, and the 
small craft designed for coastal op­
erations which were available on 
Lake Superior also were unsuitable 
for search 15 miles offshore in the 
high sea state that existed. 

The Board noted that the progress 
of the se,·ere stonn which crossed 
Lake Superior on the 9th and 10th 
of November was adequately tracked 
by the National Weather Service, and 
the weather report5 and forecasts re­
flected its path and severity. Fore­
casts were upgraded in a timely man­
ner and a special warning was issued. 

Estimates of wind velocity by per­
sons on vessels in the storm were 
higher than those forecast and also 
higher than those reported by shore 
stations. Still, the overall severity of 
the storm was generally as forecast 
and reported and the Board con­
cluded that mariners on Lake Su­
perior on 10 ~ovcmber were ade­
quately warned of the severe weather 
and the ma5ter of the Fitzgerald was 
aware of the severity and location of 
the storm. 

The nature of Great Lakes ship­
ping, with short voyages, much of the 
ti.me in well protected waters, fre­
quently with the same routine from 
trip to trip, leads to complacency and 
an overly optimistic attitude con­
cerning the extreme weather hazards 
·which can and do exist. The Marine 
Board felt that this attitude reflects 
itself at times in deferral of mainte­
nance and repairs, in failure to pre­
pare properly for heavy weather, and 
in the conviction that since refuges 
are near, safety is possible by "run­
ning for it." 

While i.t is true that sailing con-
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ditions are good during the summer 
season, changes can occur abruptly 
with severe storms and extreme 
weather and sea conditions arising 
rapidly. This tragic accident points 
out the need for all persons involved 
in Great Lakes shipping to foster 
increased awareness of the hazards 
which exist. 

R ecommendations and 
Commandant's Action 

Load lines; weathertight integrity 

The Marine Board of Investiga­
tion made four recommendations di­
rectly related to load line regulations 
and weathertight integrity. 

1. That Part 45 of Title 46 of the 
Code of Federal Regulations (Great 
Lakes Load Lines) be amended irn­
mediatly to rescind the reduction in 
minimum freeboard brought about 
by the 1959, 1971, and 1973 changes 
to the load line regulations. [Recom­
mendation 1] 

2. That the owners and operators 
of Great Lakes ore carrying vessels 
undertake a positive and continuing 
program of repair and maintenance 
to insure that all closures for open­
ings above the freeboard deck are 
weatherti.ght, that is, capable of pre­
venting the penetration of water i.nto 
the ship in any sea condition. This 

. ·',: ........ · .. 

program should include frequent ad­
justment of hatch clamping devices 
and vent closures and prompt repair 
of all hatches, coamings, covers, and 
clamping devices found damaged or 
deteriorated. [Recommendation 3] 

3. T hat Part 45 of Title 46 of the 
Code of Federal Regulations be 
amended to require closing and se­
curing of hatches when underway in 
open waters and closing of vent caps 
when underway in a loaded condi­
tion. A visual inspection of the clo­
sure of hatch covers and vent caps 
should be conducted and logged by a 
licensed officer prior to sailing in a 

169 



loaded condition [Recommendation 
4] 

4. That the Coast Guard under­
take a program to evaluate hatch 
closures presently used on Great 
J .akes ore carriers with a view toward 
requiring a more effective means of 
closure of such deck fittings. [R ecom­
mendation 5] 

In response to these n:commenda­
tions, the Commandant stated that 
the assignment of freeboard is based 
upon, among othcl things, a pre­
sumption of the ability to achieve 
sufficient weathertight integrity to 
prevent significant flooding. T he mu­
tually dependent areas of safety 
which arc an integral part of all load 
line regulations are: 

( 1) that the hull is strong enough 
for a ll anticipated seaways; 

(2) that the ship is designed and 
operated with proper stability; 

(3) that the hull is watertight to 
the free board deck; 

( '1·) that the hull has sufficient re­
serve buoyancy for seawor thiness; 

( 5) that the topside area is prop­
erly fitted so as to be capable of be­
ing made weathertight for all an­
ticipated seaways; and, 

(6) that protection for the move­
ment of the crew on the weather 
decks at sea is provided. 

None of these basic safety areas 
can be eliminated by additions to 
freeboard within practical limits. 
Freeboard, or its increase, is not by · 
itself an adequate substitute for prop­
erly designed, maintained, and oper­
ated hatches, coamings, gaskets, and 
securing attaelunents. Such a substi­
tution would unduly penalize good 
design, maintenance, and vessel op­
erations. 

T he Coast Guard has been con­
ducting a Great Lakes ship-rider pro­
gram since the fall season of 1976 
to evaluate the overall effectiveness 
of the combination of freeboard, 
hatch closure, and ventilator closure 
during the Intermediate (October 1-
~I) and Winter (November 1-
March 31 ) frecboard seasons. The 
evidence found by the Board of Jn-
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vestigation, indicating that it was not 
a singular occurrence that the hatch 
covers on the Edmund Fitzgerald 
may not have 'been properly secured, 
has been confi rmed by this program. 
Several ships were found to suffer in 
varying degrees from a lack of 
weathertight integrity due to the in­
ability to make hatch covers weather­
tight and due to the inattention to 
vcnti1ater covers prior to a winter 
season voyage. 

T he Commandant has initiated 
action to continue the ship-rider pro­
gram in 1977, and in succeeding 
years as necessary, in order to either 
prevent from sailing or to se\·erely 
restrict the voyage weather limits of 
any ship found to lack sufficient 
weathertight integrity. Extra seasonal 
frecboard requirements may a lso be 
assigned to supplement weather limi­
tations on an individual vessel basis 
by the Commander, Ninth Coast 
Guard District. 

The Commandant stated that the 
owners and operators of vessels 
should be aware of the fact that 
wcathertight closures which are not 
effective when battened down void 
both the Load Linc Certificate and 
the Certificate of Inspection. Addi­
tion.ally, ships' masters are reminded 
of their responsibilities for weathcr­
tight integrity before and during 
weather conditions as outlined in 
the op~rational regulations contained 
in 46 CFR, Part 97. 

The Coast Guard will immediately 
undertake a critical evaluation of the 
hatch closures presently in use on 
Great Lakes bulk carricrs. Should this 
evaluation show the present design 
either to be ineffective or to require 
such maintenance as to be difficult to 
assure weathcrtight integrity, reguJa­
tory notices will be published stating 
the design or maintenance shortcom­
ings and requiring that ships modify 
or change hatch covers to correct 
these deficiencies. The Coast Guard 
will also reassess the existing Inter­
mediate and Winter Season freeboard 
corrections, utilizing wave analysis 
information on Great Lakes wave 

spectra, gathered during an ongoing 
research program scheduled from 
1977-1979. 

Watertight su bdiuision 
T he Board recommended that any 

subsequent amendments to the Great 
Lakes Load Line Regulations, as they 
apply to ore carriers such as the 
Edmund Fitzgerald, should reflect 
full consideration of the necessity for 
a means of detecting and removing 
flooding water from the cargo hold 
and for watertight subdivision of the 
cargo hold spaces. Such an appraisal 
should take into account the severe 
weather and sea conditions encoun­
tered by these vessels and the result­
ant high degree of deck wetness, and 
also the inherent difficulty in meet­
ing and maintaining a weathertight 
standard with the system of hatches, 
eoamings, covers, gaskets, and clamps 
used on the Fitzgerald and many 
other Great Lakes vessels. [R ecom­
mendation 2] 

In response to that recommenda­
tion, the Commandant intends to de­
velop a federal regulation establish­
ing a minimum level of subdivision 
for inspected Great Lakes cargo ships 
for two reasons directly related to this 
casualty. First, the sudden cata­
strophic foundering of the vessel ap­
parently allowed no time for radio 
messages or for individual survival 
measures. Second, the SS Edmund 
Fitzgerald survi,·ed for several hours 
after indicating by radio message that 
some damage had occurred and that 
the ship was about one hour from a 
safe harbor of refuge when it sank. 

It is possible that even a minimum 
degree of watertight subdivision 
within the cargo holds could have 
efTected a great change on the ulti­
mate fate of both the ship and her 
crew. It is possible that the flooding, 
which is presumed to have occurred 
through ineffective hatch covers, 
might have occurred through only 
one or two hatches, but the subse­
quent flooding was able to penetrate 
the entire cargo hold. 

Subdivision bulkheads in the cargo 
space would have limited this flood-
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ing, possibly enough to enable this 
ship to make it to safe harbor. Had 
they realized the extent of the dam­
age, the provision of subdivision 
calculations and damage control in­
structions might have at lca:st allowed 
the crew more time to escape prior to 
the sinking. 

An additional concern is raised by 
the report of minor side damage in­
cidents. Bulk carriers a re no>v being 
built which do not have the crew 
passage/ ballast tank combination at 
the sides which provided some pro­
tection in cases of minor penetration. 
The arrangements on these new ves­
sels are such that a penetration of 
the hull near the waterline might 
cause flooding over 90 percent of the 
ship's length. An incident could ocr.ur 
such that little chance of preveuting 
the sinking of the vessel would exist, 
anJ the crew might have a very short 
time to escape. Subdivision stand­
ards will be directed toward this type 
of r.asualty. As the benefi t~ of sub­
division apply a lso to oceangoing 
cargo ships, international discussions 
toward an increase of subdivision 
sakty for all cargo ships will be fur­
ther pursued. 

Li/ esaving equipment: trai11ing 

The Board made six recommenda­
tions concerning lifesaving equip­
ment and crew training. These rec­
ommendations are : 

l. Th::it the owners and operators 
of Great Lakr.s vessels, in cooperation 
with the rnaritime unions and train­
ing schools, underta.ke a program to 
improve the level of crew training 
in the use of lifesaving equi pment in­
sta lled on board the vessels, and in 
other emergency procedures. This 
program should specifica.lly include 
training in the use of inflatable life­
rafts and should afford crews of ves­
sels the opportunity to see a raft in­
flated. [R ecommendation 6] 

2. That Part 97 of Title 46 of the 
Code of Federal Regulations be 
amended to require crew training in 
launching, inflation, and operation of 
inflatable liferafts. [R ecommendation 
7] 
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3. That the Coast Guard institute 
a continuing program of inspections 
and drills for Great Lakes vessels 
prior to each severe weather season. 
The severe weather season should 
correspond to the Winter Load Line 
season ( 1 November through 31 
M arch ) . Under this program, just 
before the severe weather season be­
gan there would be an inspection to 
verify that the crew had been trained 
in the use of lifesaving equipment, 
and drills would be conducted with 
the crew then on board the vessel. 

There would be a physical inspec­
tion of the spar deck and all critical 
structural and nonstructural mem­
bers exposed to damage from cargo 
loading and off-loading equipment 
including, but not limited to, hatch 
coamings, hatch covers, vent covers, 
tank tops, side slopes, hatch-end gird­
ers, arches, spar deck stringers, and 
spar deck plating. Additionally, all 
emergency drills would be witnessed, 
and alarms. watertight closures, nav­
igation equipment, and required logs 
would be inspected. [R ecommenda­
tion Bl 

4. Tf-iat the Coast Guard com­
plete, a.~ soon as possible, the studies 
currently underway which concern 
primary lifesaving equipment, its 
launching, and disembarkation from 
stricken vessels. And, that the meas­
ure be implemented promptly to 
improve the entire abandon ship 
system, including equipping and 
tra ining personnel, automatic launch­
ing of equipment, and a lerting rescue 
forces. [R ecommendation I 0] 

5. T hat the Coast Guard promul­
gate regulations which require \'es­
sels operating on the Great Lakes 
during the severe weather season to 
have, for each person on board, a 
suit designed to protect the wearer 
from exposure and hypothennia. 
[R ecommendation 13] 

6. That lhc Coa.~t Guard foster 
and support programs dedicated to 
increasing awareness, on the part of 
all concerned with vessel operations, 
inspection, and maintenance, of the 
ha1.ards faced by vessels in Great 

Lakes service, particularly during the 
severe weather season. The program 
should make maximum use of com­
pany safety programs, safety bulle­
tins, publications, and trade journals. 
[R ecommendation lSJ 

The Commandant concurred with 
the intent of these recommendations 
and with the need for improved and 
periodic meaningful training in th~ 
use of lifesaving equipment and for 
a vessel readiness inspection program 
prior to severe weather sailing. 

In O ctober 1976, the Coast Guard 
instituted a continuing program of 
inspections and drills for Great Lakes 
vC$els prior to the severe weather 
season. The scope of this program iu­
cludes the specific items listed in Rec­
ommendation 8 and arc conducted 
while the vessels are underway and 
under actual operat ional conclitio11s. 
The requirements for conducting 
emergency drills and crew tra ining 
are contained in 46 CFR, Parts 
97.15- 35 and 97.13-20. It is the mas­
ter's responsibility to make sure that 
emergency fire and boat drills arc 
conducted a t least once every week. 

Assuring that adequate drills are 
conducted on a weekly basis is not a 
problem unique only to Great Lakes 
vessels; therefore the operations sec­
tions of 46 CFR, Parts 35, 78, 167, 
168, and 185 will be amended to in­
corporate crew training in the 
launching, inflation, and operation 
of inflatable liferafts. The Coast 
Guard re~ognizes this lack of train­
ing as one of international mag­
nitude, and is working within the 
Intergovernmenta l Maritime Consul­
tative Organization (l MCO ) in the 
preliminary stages of such a program. 

Owners, operators, labor organi­
zations, and training schools will be 
encouraged to develop a training pro­
gram of the type outlined by the 
Board in Recommendation 6. In sup­
port of this effort, the Coast Guard 
will set qualification standards, re­
quiring all licensed officers and able 
seamen be trained in the operation of 
inflatable liferaft~ as well as other 
lifesaving equipment. Input from the 
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owners and operators of Great Lakes 
vessels, along with their crews' labor 
organizations and training schools, 
will be soliciled. 

The Coast Guard is continually ex­
panding its public awareness pro­
~rams to provide useful information 
to seamen and aid operators and un­
ions in Lhe conduct of their training 
programs. In September 1975, a 
pamphlet on hypothermia, CG--473, 
was published and distributed on the 
Great Lakes and other areas where 
cold weather survival could be a 
problem. 

A proposed program is being de­
veloped whereby the public, specifi­
cally those on board commercial ves­
sels, will be made aware of various 
safety factors, regulations, and safe 
operating procedures that apply to 
their particular commercial opera­
tion. Creal Lakes vessels would be 
an appropriate area for such a 
public awareness program. 

On 7 June 1976, an Advance 
Notice of Proposed Rulemaking was 
published in the Federal Register for 
Great Lakes cargo, tank, and pas­
senger vessels which proposed that: 

( 1) All lifeboats on vessels be 
totally enclosed to provide protecLion 
from ex'])osure and to lessen the 
danger of swamping and subsequent 
capsizing. 

(2) All lifeboats be diesel engine 
driven wiLh the ability to start the 
engine in temperatures as low as 
-22°F. 

(3) Sufficient lifeboats be pro­
vided to accommodate 100 percent 
of the persons on board the ship with 
additional lifeboats and life rafts pro­
vided and located so as to provide 
accommodation for an additional 
JOO percent in the event that a cas­
ualty renders the other lifeboats un­
usable. 

( 4) All survival craft he provided 
with launching devices which will be 
launched from their stowed positions 
with all persons on board, elim inating 
the need for lengthy pre-launch prep­
aration, a deck crew to stay aboard to 
control the launch, and in the case 
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of life rafts, the need to enter the 
water before hoarding. 

( 5) Automatic float-free launching 
be required for life rafts. 

(6) An exposure suit be required 
for each person on board that will 
p rotect the wearer from exposure and 
hypothermia. 

One lifeboat manufacturer is de­
veloping a float-free launching sys­
tem for lifeboats which are also 
launched conventionally. This con­
cept will be given further considera­
tion as a requirement upon comple­
tion of a prototype system and an 
evaluation of its feasibility. 

Loading and ballasting 

The Marine Board's Recom­
mendation 9 urged, "that the Coast 
Guard take positive steps to insure 
that the masters of Great Lakes ves­
sels arc provided with information, as 
is required by the regulations, con­
cerning loading and ballasting of 
Great Lakes vessels, and that the in­
formation provided include not only 
normal loaded and ballasted condi­
tions, but also details on the sequences 
of loading, unloading, ballasting, de­
ballasting, and intermediate stages 
thereof, as well as information on the 
effect upon the vessel of accidental 
flooding from damage of other 
sources." 

In response to this recommenda­
tion, the Coast Guard will develop 
performance criteria for loading 
manuals which will cover all the 
items in this recommendation except 
flooding conditions. Flooding concli­
tions will be addressed in conj unction 
with the casualty control efforts dis­
cussed earlier in response to the 
Board's Recommendation 2. 

SAR capability 

Recommendation 11 : "That the 
Coast Guard schedule maintenance 
status for buoy tenders and ice­
breakers located in the Great Lakes 
so as to maximize surface search and 
rescue capability during the severe 
weather season, consistent with their 
primary missions." 

This recommendation has already 
been implemented by the issuance of 
a directive, on 9 September 1976, by 
the Co1nmander, Ninth Coast Guard 
District, containing the requirements 
and guidelines for scheduling mainte­
nance and underway periods on Coast 
Guard vessels on the Great Lakes. 

EPTRB 

Recommendation 12: "That Sub­
part 94.60 of Title 46 of the Code of 
Federal Regulations, which requires 
emergency position indicating radio 
beacons (EPIRB) , he amended lo 
include requirements for such bea­
cons on ,·essels operating on the 
Great Lakes during the severe 
weather season." 

In response to this recommenda­
tion, the Commandant stated that ac­
tion is already being taken to require 
an EPTRB on the VHF-FM marine 
band. At present there is virtually 
complete shore station coverage of 
the Great Lakes on this band an<l 
constant monitoring of Channel 16 
by stations in both the United States 
and Canada. A prototype EPIRB for 
test is now being :lssemblcd and, as 
soon as the VIIF FM EPTRB's be­
come available, l'egulations will be 
proposed requiring that they be in­
stalled aboard inspected Great Lakes 
vessels during all operating seasons. 

Chart correction 

Recommendation 14: "That nav­
igation charts, showing the area im­
mediately north of Caribou Island, 
be modified to show the extent of the 
shoals north of the island and that 
this modification be gi,·en the widest 
possible dissemination, including No­
tices to Mariners." 

The United States Department of 
Commerce, _ Iational Oceanic and 
Atmospheric Administration, will be 
fonvarded a completed copy of the 
.\1arine Board report, with a request 
that they coordinate the correction 
of the applicable charts with their 
counterparts in the Canadian Gov­
ernment. 
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Marine Safety 
Council 

Membership 
The new Chief of the Office of Engineering is Rear 

Admiral Benedict L. Stabile. 
After graduating from Brooklyn Technical High School 

in 1946, Stabile was appointed a Cadet at the U.S. Coast 
Guard Academy, New London, Conn. He was graduated 
with a Bachelor of Science degree in Marine Engineering 
and commissioned an Ensign on June 2, 1950. 

During his first 2 years of duty, Stabile served in 
USCGC Unimak and USCGC Castle Rock out of Bos­
ton, Mass. He spent considerable time on ocean station 
patrols and search and rescue missions in the North 
Atlantic. While serving in ocean station vessels during 
th;i,t period Stabile was assigned temporary duty at the 
Atomic Defense School, Ft. McClellan, Ala. 

From June 1953 to June 1956, he was assigned post­
graduate training, earning a degree in Naval Constmc­
tion and Engineering at the Massachusetts Institute of 
Terhnology in Cambridge, Mass. 

Following school he was assigned as Assistant to the 
Electronics Planning Officer at the Coast Guard Yard, 
Curtis Bay, Md. Returning to Boston in May 1957, he 
reported to the USCGC Eastwind where he served as 
Assistant Engineer Officer and Engineer Officer until 
May 1959. This duty included several trips to the Arctic 
for resupplying northern weather stations and bases and 
in sealift operations for DEW (Distant Early Warning) 
Linc stations. 

His next tour of duty was spent at the Eighth Coast 
Guard District Headquarters, New Orleans, where he 
was assistant branch chief on the Engineering Staff for a 
year. Stabile was then appointed branch chief for the re­
maining 3 years of that tour. 

From New Orleans, Stabile was transferred to the 
office of the Coast Guard Resident Inspector at Todd 
Shipyard located in Houston, Tex., where he served as 
inspector in connection with the construction of the new 
210-foot class medium endurance cutters. Stabile then 
served as Executive Officer aboard the first cutter com­
pleted, USCGC Reliance (WMEC- 615) , which was 
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commissioned on March 15, 1964, and based at Corpus 
Christi, Tex. 

Between August 1965 and August 1968, he served as 
Chief, Naval Engineering Branr.h, Fifth Coast Guard 
District, Portsmouth, Va. This was followed by a year as 
Chief, Boating Safety Branch, also al Portsmouth. 

Stabile spent the next 3 years at Coast Guard Head­
quarters, Washington, D.C. He was the Senior Staff As­
sistant, Office of Engineering, from June 1970 to June 
1971. From June 1971 to June 1973 he wa~ Chief, Ocean 
Engineering Division, an assignment from which he re­
ceived the Meritorious Service Medal. 

In 1973- 75 he commanded the USCGC M ellon, a high 
endurance cutter home ported at Honolulu. For that tour 
of duty he was awarded the Coast Guard Commenda­
tion Medal. 

In J uly 1975, he was assigned as Commanding Officer 
of the Coast Guard Yard at Curtis Ray, Md., where he 
remained for 2 years. 

By nomination of the President and approval o'f the 
Senate, Stabile was appointed rear admiral effective .July 
I , 1977. Subsequently, he was named to assume the post 
of Chief, Office of Engineering, at Headquarters in J une 
1977. 

Admiral Stabile's wife is the former Barbara Adele 
Thompson of Flushing, L. I., N.Y. a graduate of Con­
necticut College for Women. They have four children, 
J~111et, Bennett, Gale, and Roderick. ;f; 
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.Nautical Queries 
... . ....... .... , . . .. . .. •..•••••• ~-··· · ············· tv%s"'rt"""'w*u•_...._, . , . , .... . ,,.__ 

The foUowing items are examples 
of questions included in the Chief 
Mate and M aster examinations and 
Third Assistant and Chief Engineer 
examinations. 

Deck 

1. A 250 meter vessel being towed 
in International waters shall carry 

A. sidelights, sternlight, and 
towing light at night and 
a black baU during day­
light. 

B. sidelights, sternlight, and 
towing light at night and 
a black diamond during 
daylight. 

C. sidelights and an all-round 
light at night and a black 
diamond during daylight. 

D. sidelights and sternlight at 
night and a hlark dia­
mond shape during day­
light. 

2. For determining a safe speed, all 
the following factors are mentioned 
by the rules .EXCEPT 

A. the presence of harkground 
light at night. 

R. the draft, in relation to the 
available depth of water. 

C. the competency of the crew. 
D. constraints imposed by the 

radar range scale in use. 
3. A vessel not under command, a 

towing vessel, and a sailing vessel all 
A. arc consid1.:rcd "restricted in 

their ability to rnancuve:·." 
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B. have th1.: 1·ight of way over a 
fishing vessel. 

C . shall avoid impeding the safe 
passage of a vessel con­
strained by her draft. 

D. sound the same fog signal. 

4. You are in charge of a vessel un­
derway in fog. You hear a fog signal 
of two prolonged blasts on the star­
board quarter. You should 

A. stop your engines. 
B. reduce speed to bare steerage­

way. 
C. hold course and speed. 
D. sound the danger signal. 

5. A lantern combining the two 
sidelights of a vessel's running lights 
may be shown on a 

A. sailing vessel of less than 12 
meters in length . 

B. 40 meter barge. 
C. 25 meter tug. 
D. 15 meter \'esscl engaged in 

fishing and not making 
way. 

Engineers 

1. If a hydraulic pump and motor 
suffer an immediate loss of pressure 
with a loss of hydraulic contro l, the 
probable cause is 

A. external leakage from the 
high pressw·e relief valve. 

B. an internal failure in the 
hydraulic pump. 

C. internal leakage through th1.: 
pressure relief valve. 

D. an internal failure in the 
hydraulic motor. 

2. Cyclic speed variations occur in 
a diesel engine operating under a 
constant load because the engine 

A. pistons tend to increase en­
gine speed on the pO\\'er 
strokes and reduce it on 
compression strokes. 

B. cylinders do not all develop 
the same power. 

C. load limiting governor has 
allowed excessive load to 
be placed on the engine. 

D. speed limiting governor is 
fa iling to control engine 
speed. 

3. The longer the ignition delay 
period in a diesel engine, the 

A. more rapidly combustion 
pressure will rise. 

B. less fuel will enter the cyli n­
der. 

C. lower cylinder combustion 
temperature will be. 

D. more complete fuel combus­
tion will be. 

4. A sudden power lo sin a turbo­
charged and aft<'rrooled diesel en­
gine is an indication of a (an ) 

A. seized piston in one cylinder. 
B. overload on the intercooler. 
C. obstruction in the engine 

cylinders. 
D. turbocharger fa ilure or mal­

fu nction. 
5. Coast Guard regula tions state 

that an audible alarm device shall be 
provided on emergency diesel-en­
gine-dri\'en generator sets to sound 
on 

A. dangerous overspeeding. 
B. high exhaust temperature. 
C . low lube oil pressure. 
D. low cooling water tempera­

ture. 

Answers 
Deck 

1.D 2.C ·3.D 4.C 5.A 
Engineers 

1.B 2.A 3.A 4.D 5.C 
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MERCHANT MARINE SAFETY PUBLICATIONS 

The following publica1 ions of marine safety rules and regulations may be obtained from the nearest 
marine inspection office of the U.S. Coast Guard:* Because changes to the rules and regulations are 
made from time to time, these publications, between revisions, must be kept current by the individual 
consulting the latest applicable Federal Register. (Official changes to all Federal rules and regulations 
are published in the Federal Register, printed daily except Saturday, Sunday, and holidays.) The date 
of each Coast Guard publication in the table below is indicated in parentheses following its title. The 
dates of the Federal Registers affecting each publication are noted after the date of each edition. 

The Federal Register will be furn ished by mail to subscribers, free of postage, for $5.00 per 
month or $50 per year, payable in advance. The charge for individual copies is 75 cents for each issue, 
or 75 cents for each group of pages as actually bound. Remit check or money order, made payable 
to the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402. 

CG No. 

101-1 
101-2 
108 

*115 

123 
169 

*172 

174 
176 
182-1 
182- 2 
182-3 
184 

*190 

191 

2 27 
239 

257 
*2 58 
*259 
268 
293 

*320 
323 
329 
439 
467 
497 

TITLE OF PUBLICATION 

Specimen Examinations for Merchant Marine Deck Officers (2d and 3d Matt) (4- 1-771. 
Specimen Examinations for Merchant Marine Deck Officers !Maste r and Chief Male) (4-1-76). 
Rules and Regulations for Military Explosives and Hazardous Munitions (4-1-721. F.R. 7- 21-72, 12-1-72, 

6-1 8-75. 
Marine Engineering Regulations 16- 1-73). F.R. 6-29-73, 3- 8-74, 5-30-74, 6-25-74, 8-26-74, 11-14-74, 

6-30-75, 9-2- 75, 9- 13-76, 9-26-77. 
Rules and Regulations for Tank Vessels (8-1-771. F .R. 8- 17-77, 9-12- 77. 
Navigation Rules- International- Inland (5- 1-771. F.R. 7-1 1-77, 7-14- 77, 9-26-77, 10-12- 77, 11-3-77. 
Rules of the Road-Great lakes (7-1-721. F.R. 10-6-72, 11 -4-72, 1-16-73, 1-29-73, 5-8-73, 3- 2 9-74, 

6-3-74, 1 1-27-74, 4-16-75, 4-28-75, 10-22-75,2-5- 76, 1-13-77. 
A Manual for the Safo Handling of Flammable and Combustible liquids and Other Hazardous Products (9-1 -761. 
load Line Regulations 12-1-71). F.R. 10- 1-71, 5-10-73, 7- 10-74, 10- 14- 75, 12-8- 75, 1-8-76. 
Specimen Examinations for Merchant Marine Engineer l icenses (2d and 3d Assistant) 14-1-75). 
Specimen Examinations for Merchant Marine Engineer licenses (first Assistant) 14-1-76). 
Specimen Examinations for Merchant Marine Engineer licenses (Chief Engineer) 14-1- 76). 
RuleJ of the Road-Western Rivers 18-1 - 721. F.R. 9- 12- 72, 12-28- 72, 3-8-74, 3-29-74, 6-,3- 74, 11 -27-74, 

4-16- 75, 4-28-75, 10-22-75,2-5-76,3-1-76, 6-10-76. 
Equipment l ists 15-1-751. F.R. 5- 7- 75, 6-2-75, 6-25-75, 7- 22-75, 7-24-75, 8-1- 75, 8-20-75, 9- 23-75, 

10-8- 75, 11-21-75, 12-11-75, 12-15- 75, 2- 5-76, 2-23-76, 3-18- 76, 4-5- 76, 5-6-76, 6-10- 76, 
6-21- 76, 6- 24- 76, 9- 2-76, 9-1 3-76, 9-16-76, 10-12-76, 11-1-76, 1 1-4-76, 11-11-76, 12- 2-76, 
12-23-76, 4-4-77, 4-11-77, 4-21-77, 5- 19-77, 5- 26-77, 6-9- 77. 

Rules and Regulations for l icensing and Ccrtiflcation of Merchant Marine Personnel (11-1-761. F.R. 3-3-77, 
8-8-77. 

laws Governing Marine Inspection (7-1-75). 
Security of Vessels and Waterfront Facilities 15-1 -741. F.R. 5-15-74, 5-24- 74, 8-15-74, 9-5-74, 9- 9-74, 

12-3- 74, 1-6-75, 1-29-75, 4-22- 75, 7- 2-75, 7-7- 75, 7-24-75, 10-1- 75, 10-8-75, 6- 3-76, 9-27-76, 
2- 3-77, 3-31- 77. 

Rules and Regulations for Cargo and Mi5Cellaneous Vessels 19-1-77). F.R. 9-26-77, 9-29-77. 
Ru les and Regulations for Uninspecled Vessels 14- 1- 771. F.R. 9-26-77. 
Electrical Engineering Regulations 17- 1-771. F.R. 9- 26- 77. 
Rul es and Regulations for Manning of Vessels (7- 1-77). 
Miscellaneous Electrical Equipment l ist 17-2-731. 
Rules and Regulations for Artiflclal Islands and Fixed Structures on the Outer Continental Shelf 17-1-721. F.R. 7- 8-72. 
Rules and Regulations for Small Passenger Vessels I Under 100 Gross Tons) 17-1-771. F.R. 9- 26- 77. 
Fi re Fighting Manual for Tank Vesels '1 - 1- 741. 
Bridge-to-Bridge Radiotelephone Communications 112-1-721. F.R. 12-28- 72, 3-8-74, 5-5- 75. 
Specimen Examinations for Uninspected Towing Vessel Optrators 110-1 -741. 
Rules and Regulations for Recreational Boating (7 - 1- 771. F.R. 7-14-77, 8- 18-77. 

CHANGES PUBLISHED DURING JULY-NOVEMBER 

CG-115, 259 & 323, Federal Reg ister of September 26. 
CG-123, Federal Reg isters of August 18 & September 12 . 
CG-1 91, Federal Register of August 8. 

CG-169, Federal Reg isters of July 11 & 14, September 26, 
October 12, & November 3. 

CG-257, Federal Registers of September 26 & 29. 

•Due to budget constraints or mnJor revision projects. publications marked with an asterisk are out ot print. Most ot 
these pamphlets reprint portions of Titles 33 and 46. Code of Federal Regulations. which arc available from the Superin­
tendent of Documents. Consult you r local Marine Inspection Ollicc for Information on availability and prices. 
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