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14-79-81 through -87 i 
A t  1435, on December 9,  1978, t h e  motor v e s s e l  HOLOHOLO, under 

bareboat c h a r t e r  c o n t r a c t  t o  t h e  Research Corporat ion of t h e  Univers i ty  
of Hawaii (RCUH), s a i l e d  from Honolulu harbor ,  and has  been missing 
s i n c e  i t  w a s  seen about an hour l a t e r  proceeding on a sou theas t e r ly  
course of f  Waikiki toward Diamond Head. The HOLOHOLO was engaged on t h e  
second of s i x  planned 6-day voyages involving a p r o j e c t  t h e  Univers i ty  
of Hawaii had cont rac ted  t o  perform over a 1-year per iod a t  a s i t e  
centered about 1 7  mi l e s  w e s t  of Kawaihae, I s land  of Hawaii. 

Despi te  an ex tens ive  a i r - sea  search  by t h e  Coast Guard, t h e  A i r  
Force,  t h e  Un ive r s i ty ,  and o t h e r s ,  t h e  HOLOHOLO w a s  no t  found. A j o i n t  
U.S. Coast Guard/National Transpor ta t ion  Sa fe ty  Board i n v e s t i g a t i o n  i n t o  
t h i s  acc ident  is cont inuing.  
days of publ ic  hear ings  which began on January 9, 1979, i n  Honolulu. 

More than 40 persons t e s t i f i e d  during 1 2  

The 10 persons on board t h e  HOLOHOLO included t h e  owner, a Coast 
Guard-licensed master of r e sea rch  v e s s e l s ,  a hydraul ic  mechanic, and 7 
s c i e n t i s t s  assoc ia ted  wi th  t h e  r e sea rch  t o  be conducted. The owner, who 
bought t h e  HOLOHOLO on September 18, 1978, was not  l i censed  by t h e  Coast 
Guard and had l i t t l e  knowledge o r  experience i n  t h e  ope ra t ion  of  s u c h  
v e s s e l s  and i n  seamanship, v e s s e l  s t a b i l i t y ,  w a t e r t i g h t  i n t e g r i t y ,  
naviga t ion ,  o r  shiphandl ing.  

The evidence i n d i c a t e s  t h a t  t h e  owner was on board and had r e t a ined  
complete ope ra t iona l  c o n t r o l  of t h e  v e s s e l  during t h e  f i r s t  voyage i n  
October 1978, even though RCUH had engaged a l i censed  ocean opera tor  
under con t r ac t  t o  s e r v e  as master and who was on board.  
dismissed t h e  l i censed  ope ra to r  cont rac ted  by RCUH a t  t h e  end of t h e  
f i rs t  voyage. 
h i r ed  a l i censed  r e sea rch  v e s s e l  master .  
r e l a t i o n s h i p  wi th  the new master during t h e  second voyage. 
was h ighly  q u a l i f i e d  and had ex tens ive  experience a t  s e a ,  b u t  t h e r e  i s  

The owner 

A few days be fo re  t h e  second voyage commenced, the owner 

That master 
He probably r e t a i n e d  a similar 
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no evidence t h a t  he had e x p e r t i s e  i n  v e s s e l  s t a b i l i t y .  Although the  
master h i r e d  by t h e  owner w a s  much b e t t e r  q u a l i f i e d  than the  ocean 
ope ra to r ,  RCUH was not  aware of t h e  change i n  masters d e s p i t e  i t s  con t r ac t  
wi th  t h e  ope ra to r .  

The ch ie f  s c i e n t i s t  ( p r i n c i p a l  i n v e s t i g a t o r ) ,  who was an employee 
of the  Univers i ty  and i n  charge of the  s c i e n t i f i c  p ro jec t  and personnel,  
was a h ighly  regarded s c i e n t i s t  wi th  cons iderable  knowledge and experience 
i n  ocean r e sea rch .  There i s  no evidence t h a t  he or the  o the r  s c i e n t i s t s  
had e x p e r t i s e  i n  v e s s e l  seaworthiness ,  s t a b i l i t y ,  ndvigat ion,  or shiphandling. 

The i n v e s t i g a t i o n  has obtained a g r e a t  d e a l  of evidence regarding 
t h e  a l t e r a t i o n s  made t o  the  HOLOHOLO t o  accommodate the  research  equipment 
and r e l a t e d  opera t ions .  Those a l t e r a t i o n s  included the c r e a t i o n  of 
openings i n  t h e  weather deck, t runks ,  hatches,  and bulkheads. The a l t e r a t i o n s  
a l s o  involved t h e  i n s t a l l a t i o n  of two l a r g e  winches, a l a r g e  spool  of 
cab le ,  and an A-frame cargo boom on the  a f t e r  p a r t  of the  v e s s e l .  Some 
heavy i tems of equipment t o  be used i n  t h e  s c i e n t i f i c  work were taken on 
board and stowed on t h e  a f t e r  main deck and bulwarks, and o ther  equipment 
and supp l i e s  were stowed i n  va r ious  a f t  above- and below-deck loca t ions .  
These circumstances may have adverse ly  a f f e c t e d  t h e  seaworthiness of the  
v e s s e l .  I n v e s t i g a t o r s  a r e  a t tempting t o  c a l c u l a t e  t h e  s t a b i l i t y ,  h u l l  
s t r e n g t h ,  and the  p o s s i b i l i t y  of down-flooding i n  an e f f o r t  t o  determine 
i f  some f a c t o r  or combination of f a c t o r s  could have caused a c a t a s t r o p h i c  
event which d i sab led  or sank t h e  ves se l .  

Since the  HOLOHOLO was r e g i s t e r e d  a s  a yacht and had never been 
surveyed f o r  h u l l  insurance  purposes,  or by t h e  American Bureau of 
Shipping (ABS) f o r  load l i n e  purposes,  and was not  b u i l t ,  maintained,  or 
a l t e r e d  under ABS or Coast Guard in spec t ion ,  t h e r e  is a l ack  of information 
about the  a c t u a l  condi t ion  of  t h e  ves se l .  Therefore ,  the  c a l c u l a t i o n s  
w i l l  be based on incomplete information compiled from a v a i l a b l e  drawings, 
photographs, documents, and wi tnes s  testimony. 

The HOLOHOLO had a c r u i s i n g  speed of about 9 kns and was equipped 
w i t h  VHF r a d i o ,  l o r a n ,  r a d a r ,  two OMNI r e c e i v e r s ,  a magnetic compass, 
t h r e e  l i f e r a f t s ,  d i s t r e s s  s i g n a l  f l a r e s ,  l i f e r i n g s ,  and an adequate 
number of l i f e j a c k e t s .  Deviat ion t a b l e s  had not been prepared f o r  the  
compass, and i t  had not  been compensated i n  s e v e r a l  years .  The e l e c t r o n i c  
naviga t ion  equipment had r e c e n t l y  been i n s t a l l e d  near  t h e  compass i n  the  
wheelhouse, and a l t e r a t i o n s  had been made t o  the  v e s s e l ' s  s t r u c t u r e  and 
equipment which could have caused a l a r g e  compass e r ro r .  

The est imated 135-mile r o u t e  from Honolulu t o  t h e  si te would have 
taken t h e  HOLOHOLO no more than 25 mi l e s  from promontory s h o r e l i n e s ,  
we l l  w i th in  t h e  range of t h e  36-mile r ada r .  Therefore ,  an i n a c c u r a t e  
compass should not  have caused t h e  v e s s e l  t o  be steered to  an unintended 
pos i t i on .  Although some e l e c t r i c a l  problems had developed i n  t h e  32- 
v o l t  system t h a t  powered t h e  e l e c t r o n i c  naviga t ion  equipment during the  
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f i r s t  voyage, a l l  t h e  items were o p e r a t i v e  a few days before  t h e  second 
voyage commenced. 
HOLOHOLO s a i l e d  on December 9,  1978, s i n c e  r a d i o  t ransmissions were 
exchanged between t h e  v e s s e l  and t h e  Honolulu harbormaster i n  Aloha 
Tower. 

The VHF r a d i o  was opera t ing  , j u s t  minutes before  t h e  

The voyage i t i n e r a r y  included p lans  f o r  t h e  v e s s e l  t o  put  i n  a t  
Ibwaihae Bay a t  day l igh t  on December 11, 1978, t o  rendezvous wi th  two 
s c i e n t i s t s  who were wai t ing  t h e r e  t o  go on board. S ince  t h e  HOLOHOLO 
d i d  no t  a r r i v e  a t  t h e  planned time, i t  i s  apparent  t h a t  sometime dur ing  
t h e  more than  40 hours between 1535 on December 9,  and 0800 on December 
11, 1978, t h e  v e s s e l ,  crew, o r  both encountered a problem of unknown 
circumstances which in t e r rup ted  t h e  voyage. It i s  poss ib l e  t h a t  some of 
t h e  planned s c i e n t i f i c  work was done o r  commenced a t  t h e  benchmark s i t e  
s i n c e  an instrument  box, known t o  have been on board and t o  have contained 
an instrument  f o r  use  a t  t h a t  s i t e ,  was found s e v e r a l  days later a t  a 
l o c a t i o n  o f f  t h e  southwestern coas t  of Hawaii. That wooden box was 
empty when i t  was found and showed evidence t h a t  t h e  instrument  had been 
removed i n  a technique usua l ly  p rac t i ced  t o  make i t  apparent  t o  t h e  
s c i e n t i s t s  v i s u a l l y  t h a t  t h e  box was empty. 

It w i l l  be some time before  t h e  i n v e s t i g a t i o n  i s  completed so  t h a t  
t h e  Safe ty  Board can analyze t h e  evidence and reach conclusions regarding 
t h e  probable  cause of t h e  acc ident .  Meanwhile, notwithstanding t h e  
outcome of t h e  e f f o r t s  t o  determine t h e  seaworthiness  of t h e  HOLOHOLO, 
t h e  evidence l e a d s  u s  t o  conclude t h a t  s e v e r a l  c o r r e c t i v e  a c t i o n s  should 
be taken now t o  improve t h e  s u r v i v a b i l i t y  a spec t s  of similar opera t ions .  

Two aspec t s  of v e s s e l  opera t ions  a t  sea are important t o  a l l  mar iners ;  
one is t h e  a b i l i t y  of t h e  vessel  and i t s  crew t o  accomplish t h e  intended 
voyage and t h e  o the r  i s  a means f o r  t h e  persons on board t o  s u r v i v e  i f  
condi t ions  arise which are beyond those  a b i l i t i e s .  One of t h e  most 
important s u r v i v a l  cons idera t ions  is t h e  a b i l i t y  t o  communicate promptly 
t h a t  he lp  i s  needed so  t h a t  r e scue  e f f o r t s  can be undertaken a t  an e a r l y  
time. In t h e  case  of t h e  HOLOHOLO, no formal  cruise p lan  was prepared 
o r  disseminated;  t h e r e  was no p l an  t o  r e p o r t  o r  t o  monitor t h e  progress  
of t h e  voyage; and about 48 hours  e lapsed after i t  s a i l e d  before  Un ive r s i ty  
o f f i c i a l s  learned  t h a t  i t  had n o t  a r r i v e d  a t  Kawaihae. The Coast Guard 
was f i r s t  advised of t h e  case  a t  0920 on December 12,  1978, nea r ly  67 
hours a f t e r  t h e  v e s s e l  had s a i l e d  from Honolulu. 

I f  t h e  vessel had been equipped wi th  an emergency p o s i t i o n  i n d i c a t i n g  
radiobeacon (EPIRB), and i f  i t  had been a c t i v a t e d ,  t h e  f a c t  t h a t  a 
d i s t r e s s  s i t u a t i o n  had developed and i t s  l o c a t i o n  could have been known 
promptly by p o t e n t i a l  sources  of help.  A r a d i o  r e p o r t  of progress  on a 
set schedule  t o  supervisory o f f i c i a l s  ashore  would a l s o  have provided a 
means t o  determine t h a t  a problem had developed. That r e p o r t i n g  system 
would have helped r e scue r s  t o  narrow t h e  p o s s i b l e  t h e  and l o c a t i o n  of 
t h e  acc iden t .  
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The e l e c t r o n i c  equipment on t h e  HOLOHOLO was powered by b a t t e r i e s  
i n s t a l l e d  about  18 inches above t h e  deck i n  t h e  engineroom. 
any s i g n i f i c a n t  amount of  water i n  t h e  engineroom could have d isab led  
t h e  power t o  t h e  r a d i o  and a l l  of t h e  o t h e r  e l e c t r o n i c  equipment. An 
a l t e r n a t e  source  of power was not  provided. I f  t h e  power t o  t h a t  
equipment was d i sab led ,  i t  i s  poss ib l e  t h a t  t h e  HOLOHOLO was s a i l e d  away 
from t h e  i s l a n d s  unwi t t ing ly ,  based on courses  determined from t h e  
magnetic compass which had a n  unknown but  poss ib ly  l a r g e  e r r o r .  
t h e  v e s s e l ' s  crew could have become l o s t  o r  d i s o r i e n t e d  and proceeded 
o u t s i d e  t h e  search  a r e a s  which r e scue r s  ca l cu la t ed  from known and 
p r e d i c t a b l e  f o r c e s  t h a t  would have ac ted  on a d isab led  v e s s e l  and caused 
i t  t o  d r i f t .  
t h e  ocean b u t ,  because of t h e  elapsed time, s eve re  weather,  and t h e  
inc reas ing ly  d ive r se  v a r i a b l e s ,  became progress ive ly  less l i k e l y  t o  
succeed. 

Therefore ,  

Thus ,  

The search  e f f o r t s  u l t ima te ly  extended t o  v a s t  a r e a s  of 

The success  of e f f o r t s  t o  a s s i s t  o r  r e scue  i s  o f t e n  inve r se ly  
p ropor t iona l  t o  t h e  elapsed time between t h e  onse t  of t h e  emergency and 
t h e  commencement of a s s i s t a n c e  e f f o r t s .  Since no r a d i o  t ransmission w a s  
received from the  HOLOHOLO, i t  is apparent  t h a t  the  r ad io  became inopera t ive ,  
some circumstance prevented t h e  crew from us ing  i t ,  o r  both. I n  any 
event ,  t h e  t i m e ,  p l ace ,  and circumstances surrounding t h e  l a c k  of r ad io  
t ransmiss ions  were unknown, and t h e  de lay  may have permit ted a l a r g e  
number of  v a r i a b l e  and unknown f o r c e s  t o  a c t  before  t h e  sea rch  was 
s t a r t e d .  
and p o s s i b i l i t i e s  a s  t o  t h e  s t a t u s  and whereabouts of t h e  v e s s e l  which 
g r e a t l y  complicated t h e  ensuing search  e f f o r t .  There i s  no evidence 
t h a t  t h e  HOLOHOLO would have been loca ted  i f  t h e  search  had begun e a r l i e r ,  
bu t  an e a r l i e r  search  would have had a b e t t e r  s t a t i s t i c a l  chance f o r  
success .  

That delay r e s u l t e d  i n  t h e  p r o l i f e r a t i o n  of m u l t i p l e  p r o b a b i l i t i e s  

I n  May 1976,  t h e  Universi ty-Nat ional  Oceanographic Laboratory 
System (UNOLS), which i s  an a s s o c i a t i o n  of  u n i v e r s i t y  oceanographic 
i n s t i t u t i o n s ,  promulgated voluntary  gu ide l ine  s a f e t y  s tandards  f o r  
r e sea rch  vesse ls .  lJ 
members, and t h e  membership was encouraged t o  adopt  them a s  a p p l i c a b l e  
and appropr i a t e  t o  v e s s e l s  owned and operated by member i n s t i t u t i o n s .  

Those gu ide l ines  were compiled by a group of UNOLS 

The gu ide l ines  a r e  intended t o  supplement e x i s t i n g  l a w s  and r e g u l a t i o n s ,  
and inc lude  an e x c e l l e n t  a r r a y  of s tandards  and procedures which would 
be a p p l i c a b l e  t o  most r e sea rch  v e s s e l  opera t ions .  
Hawaiiwas a member of UNOLS but  had not  appl ied  t h e  gu ide l ine  s t anda rds  
t o  vessels cont rac ted  f o r  i t s  use by RCUH. 

The  Univers i ty  of 

Therefore ,  t h e  ope ra t ion  of 

- 11 "Research Vessel Sa fe ty  Standards;' May 1976,  UNOLS Of f i ce ,  Woods Hole 
Oceanographic I n s t i t u t i o n ,  Woods Hole, Hassachuse t t s  02543.  
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t h e  HOLOHOLO apparent ly  r e l i e d  on t h e  c h a r t e r  c o n t r a c t  f o r  vessel 
seaworthiness ,  t h e  c o n t r a c t  wi th  t h e  master f o r  s a f e  opera t ion ,  and on 
t h e  ,judgment of t h e  ch ief  s c i e n t i s t  as t o  t h e  s u i t a b i l i t y  of t h e  v e s s e l  
t o  s e rve  as a platform f o r  t h e  r e sea rch  p r o j e c t s  t o  be conducted. 
is no evidence t h a t  any of t h e  g u i d e l i n e  s tandards  were considered or  

There 
~- 

appl ied  by t h e  t h r e e  ind iv idua l s  involved or by o t h e r  o f f i c i a l s  of the 
Univers i ty  or RCUH. 

I n  view of  t h e  circumstances discussed here in ,  t h e  Nat iona l  Transpor ta t ion  
Sa fe ty  Board recommends t h a t  t h e  Univers i ty  of Hawaii t ake  t h e  fol lowing 
a c t i o n s  i n  an e f f o r t  t o  improve t h e  s a f e t y  of r e sea rch  v e s s e l  opera t ions :  

For each voyage made by v e s s e l s  engaged i n  r e sea rch  
conducted under t h e  ausp ices  of t h e  Univers i ty ,  provide 
EPIRB equipment and necessary ope ra t ing  i n s t r u c t i o n s  
f o r  each voyage t o  t h e  ch ief  s c i e n t i s t  on board, and 
ensure t h a t  t h e  master i s  f a m i l i a r  w i t h  t h e  EPIRB's 
ope ra t ion  and use.  (Class I, Urgent Action) (M-79-81) 

E s t a b l i s h  a system of scheduled r a d i o  communications 
between i t s  research  v e s s e l s  and appropr i a t e  o f f i c i a l s  
ashore  t o  monitor t h e  progress  of such v e s s e l s ,  and 
r e q u i r e  a l l  depa r tu re s  and a r r i v a l s  t o  be repor ted .  
(Class  11, P r i o r i t y  Action) (M-79-82) 

Require t h e  ch ief  s c i e n t i s t  t o  compile and 
d isseminate  a formal c r u i s e  p l a n  f o r  each voyage 
t o  inc lude  a t  least t h e  planned i t i n e r a r y  and a 
r o s t e r  of  a l l  persons a c t u a l l y  on board. 
Urgent Action) (M-79-83) 

Require t h e  ch ief  s c i e n t i s t  t o  r e p o r t  a l l  s i g n i f i c a n t  
changes t o  t h e  c r u i s e  p l an  t o  appropr i a t e  o f f i c i a l s  
ashore.  (Class I, Urgent Action) (M-79-84) 

Review t h e  gu ide l ine  s t anda rds  promulgated by UNOLS, 
and formally p re sc r ibe  a p p r o p r i a t e  s p e c i f i c  minimum 
requirements  from among those  s tandards  t o  be  
app l i cab le  t o  a l l  vessels used by t h e  Univers i ty ,  
and f o r  each p a r t i c u l a r  voyage made by such vessels. 
(Class  I, Urgent Action) (M-79-85) 

Review t h e  procedures used by RCUH t o  c o n t r a c t  f o r  t h e  
service of masters  and the c h a r t e r  of v e s s e l s  f o r  
Univers i ty  use,  and p r e s c r i b e  the r e l a t i o n s h i p  and 
r e s p o n s i b i l i t y  of each e n t i t y  involved t o  provide f o r  
the s a f e t y  of each voyage or series of voyages, as 
appropr ia te .  (Class  I, Urgent Action) (M-79-86) 

(Class  I, 
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Develop a formal procedure t o  ensure t h a t  t h e  terms of 
a l l  c h a r t e r  and master c o n t r a c t s  related t o  s a f e t y  a r e  
known and understood by t h e  ch ief  s c i e n t i s t ,  and 
f u l f i l l e d  t o  h i s  complete s a t i s f a c t i o n  before  a v e s s e l  
sails  on each voyage. (Class  I ,  Urgent Action) 
(M-79-87) 

K I N G ,  Chairman, DRIVER, Vice Chariman, GOLDMAN and BURSLEX, Members, 
concurred i n  these  recommendations. McADAMS, Member, d i d  n o t  p a r t i c i p a t e .  


