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1, Gillnets represent one of the most Important fishing methods In Yap, with an estimated 
693 nets i n  operation i n  Yap proper. It is  thought that spear fishing is  the only fishing method 
that results i n  higher total landings than gillnetting in Yap lagoon. Experienced gillnet 
fishermen claim that gi llnet catches have declined significantly in recent years. 
2. The Marine Resources Management Division (MRMD) of the Yap State Department of 
Resources and Development initiated a one-year programme of gi l l  net test fishing i n  May 
1987. The aims of this programme are: 

- to compare the effects of various gillnet mesh sizes and record the character istics of 
the catch from each mesh size. 

- to collect biological information on the most important components of the catch. 

- to obtain baseline information on the relative abundance of inshore fish in Yap proper. 

- to collect fish to add to a reference collection at HRUD. 

- to formulate a rationale glllnet management scheme. 
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3. Planning the fieldwork and sampling strategy included a process of consultation with 
Iocsl fishermen to develop a fishing procedure that would approximate their activities and thus 
yield representative results. This was followed by a period of pro-survey fishing during 
which staff were able to become familiar with and refine operational procedures. 

4. Test fishing includes both passive (set-net) and active (drive-in fishing using scare- 
Unes) gillnetling. Sampling areas are representative of the fishing grounds preferred by 
experienced fishermen. The nets consist of panels of various mesh sizes to allow direct 
comparison of results. 
5. A number of problem areas have interfered with field work, particularly weather, net 
damage by large fish, human interference with the nets, and limitations on the resources 
(staff and equipment) available. So far (September 1987) the most caught species are those of 
the families Holocentridae. MuDidae, Signnhtee and Lethrlntdoe. The aim of catching the desired 
sample size of 100 individuals of each species has not yet been realised. 
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This is  an i n t e r i m  paper on t h e  methodology of t h e  on-going g i l l n e t  
s e l e c t i v i t y  p r o j e c t  on t h e  main i s l a n d  of Yap i n  t h e  Federated S t a t e s  of 
Micronesia. The i s l a n d  i s  located nine degrees North l a t i t u d e  and 137 degrees 
Eas t  longi tude .  Yap proper  is  composed of f o u r  i s l a n d s  c l o s e l y  j o i n e d  and 
surrounded by a  b a r r  i e r  r e e f .  The inshore lagoon i s  v a r i a b l e  i n  depth making 
access  easy t o  f ishermen.  Heavy f i s h i n g  pressure  on t h e  inshore  r ee f  i s  what 
l ed  Marine Resources t o  commence t h i s  p ro j ec t .  

Objec t ives  of t h i s  p ro j ec t  include base l ine  biology on the  major f i s h  
spec i e s  and a  r e f e r e n c e  c o l l e c t i o n  of i d e n t i f i e d  f i s h .  L i t t l e  b io log ica l  
research  has been c a r r i e d  out on t h e  f i s h  species  i n  Yap. There i s  a  need f o r  
b a s e  l i n e  i n f  orma t i o n  on taxonomy, abundance, b io logy ,  and ecology of r ee f  
f i s h .  P r i o r  t o  t h i s  p r o j e c t ,  Yap had no morphological r e f e r e n c e  c o l l e c t i o n  of 
f i s h  spec i e s .  The on ly  o t h e r  c o l l e c t i o n  is  found i n  t h e  a r c h i v e s  of t h e  
Ca l i fo rn i a  Academy of Science from 1967. Collected and i d e n t i f i e d  f i s h  from 
the  p ro j ec t  a r e  t o  be d i s p l a y e d  i n  a c o l l e c t i o n  a t  Marine Resources  f o r  
r e f e r r a l  and educat ion.  

. Another  o b j e c t i v e  i s  t o  d e t e r m i n e  t h e  mesh s e l e c t i v i t y  of reef  f i s h  
using var ious  mesh monof i lament g i l l n e t  S .  Since monof i l a m e n t  g i l  l n e t s  were 
introduced, f ishermen'  S catch i s  reported t o  have increased .  Fishermen found 
the  n e t s  t o  be l i g h t e r  and more durable  than  t h e  t r a d i t i o n a l  coconut f i b e r  
ne ts .  The mnof  i lament  n e t  has been used i n  Yap f o r  over 20 yea r s .  It i s  
ava i l ab l e  a t  low c o s t  ($60/100feet)  from Guam and l o c a l  markets.  

From a  study of v i l l a g e  fishermen i n  1987, Marine Resources found t h a t  
t h e r e  were 693 g i l l n e t s  on Yap, a  39 s q u a r e  m i l e  i s l a n d  w i t h  o n l y  6000 
people. The g i l l n e t s  have t h e  second l a r g e s t  annual catch a t  approximately 
76,200 l b s  per  year .  There have been no s tud ie s  i n  Yap on t h e  s e l e c t i v i t y  of 
d i f f e r e n t  mesh s i z e s  i n  r e l a t i o n  t o  spec i e s ,  and rna t rur i ty  of f i s h  caught. 
The information we have i s  based on the  percept ions of f ishermen who say 
the re  i s  no t  as  many f i s h  i n  t h e  reef  compared t o  5 and 10 years  ago. 

The inshore  r ee f  i n  Yap may t r u l y  be depleated of f i s h .  S i x t y  percent  of 
t h e  f i s h i n g  t r i p s  per  year  e n t a i l  night  or  day spea r f i sh ing  and g i l l n e t .  I t  
i s  envis ioned,  t h a t  Marine Resource Management Div is ion  w i l l  u se  t h e  r e s u l t s  
of t h i s  s tudy and an on- going t r a d i t i o n a l  f i s h e r i e s  p r o j e c t ,  i n  formulat ing a  
workable management scheme f o r  t h e  c o n t r o l l e d  u s e  of g i l l n e t s .  The 
management plan w i l l  e n t a i l  t h e  cooperat ion of t h e  c h i e f s ,  v i l l a g e s  and reef 
owners a s  we l l  a s  t h e  governing body of l e g i s l a t o r s .  It w i l l  have t o  be both 
environmentally sound and subs is tence  l e v e l  s ens i t i ve .  

The p r o j e c t  began w i t h  an i n t e r v i e w  p e r i o d  n o t i n g  t h e  opin ions  and 
s u g g e s t i o n s  of l o c a l  f i s h e r m e n  th roughou t  Yap p r o p e r .  I t  i n v o l v e d  t h e  
recording of l o c a t i o n ,  placement, time, t i d e ,  method, and spec i e s .  From these  
i n t e r v i e w s ,  a  s t a n d a r d  form of f i s h i n g  was d e v e l o p e d  t o  encompass a l l  
poss ib le  f i s h i n g  f a c t o r s .  These f a c t o r s  i n c l u d e  m o o n l i g h t ,  and moonphase, 
t i d e ,  c u r r e n t ,  s p e c i e s  sought,  migrat ion and pathways i n  t h e  r e e f ,  feeding 

h a b i t  S, and b e h a v i o r .  Yapese have a  dynamic mul t  i s p e c i e s  f  i s h e r y .  Many 
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responses t o  ques t ions  concerning n e t  use confirmed t h a t  t h e r e  a r e  va r ious  
methods which depend on the  condi t ions .  

A s  a r e s u l t  of t h e  i n t e r v i e w s ,  it was c l e a r  t h a t  t h e  Yapese do not  
a lways u s e  t h e  monofi lament  g i l l n e t  a s  p a s s i v e  g e a r .  I n s t e a d ,  t h e y  a r e  
i n v o l v e d  i n  a d r i v e - i n  f i s h e r y .  It e n t a i l s  t h e  cooperat ion of two o r  more 
people and can be used with an entended ne t .  This ex t en t ion  of t h e  ne t  i s  
l o c a l l y  r e f e r r e d  t o  as  a "ruwol". Ruwol Fishing involves t h e  use  of a long 
garland of palm leaves t o  extend t h e  sweep of t h e  n e t .  It i s  made of sr ipped 
l e a f l e t s  of a palm frond which a r e  twis ted  around a long h i b i s c u s  v ine .  It is  
used t o  s c a r e  f i s h  i n t o  the  n e t  by i t s  shadow o r  movement. 

The sampling design was based on t h e  interviews with l o c a l  fishermen, 
t he  p r a c t i c a l i t y  i n  accomplishing t h e  t a s k ,  t he  t e s t  f i s h i n g  e f f o r t ,  and t h e  
sa fe ty  of those  involved. It i s  soley a n ight  f i s h i n g  survey due t o  t he  low 
c a t c h  i n  t h e  day and the  a p p r o v a l  of t h e  former MRMD c h i e f .  F i s h i n g  i s  
c a r r i e d  o u t  d u r i n g  t h e  d i f f e r e n t  moon phases  t o  compare f i s h  b i o l o g y ,  
b e h a v i o r ,  and d i s t r i b u t i o n .  Both s e t  and chase  methods of f i s h i n g  a r e  
performed. Two s i t e s  were chosen t o  compare d i s t r i b u t i o n  wi th in  the  r e e f :  t h e  
munic ipa l i ty  of Map on the  Northeast  s i d e  of t he  i s l and ,  and Delipebinaw on 
t h e  Southwestern s i d e  of Yap proper.  

The sampling loca t ions  were chosen t o  represent  t h e  t y p i c a l  reef  found 
i n  Yap. Each loca t ion  requi red  t h r e e s i t e s :  a mangrove, a seagrass  f l a t ,  and 
a sandy c o r a l  a rea .  The s i t e s  were marked using f l o a t s  and anchors.  Specimens 
of t he  ca tch  i n  t h e  mangrove a r e :  ~ieanus.lioeatus..canaliculatus,.Lethrinu~ 

L U ti an  U S . . fulvus.  .monost ima,  ~ ~ e ~ a ~ o v s ~ c ~ ~ r ~ n o ~ d i e s . ~ a n d ~ V a l ~ u ~ i l . .  ..$p. S R P , .  

The s e a g r a s s  f l a t ,  dominated by h a l a s s i e ,  t y p i c a l l y  f i n d s :  
, and 9ree:teus. ,, Gar anx and G a r a n g a ~ i d e s ~  

S i ~ a n u e  , . . 
Le th r ious .  $R ,*  O e r r e s .  abreviatug , and J C ~ ~ h o s u e .  , c inerascens .  The sandy c o r a l  
a r e a  i s  dominated  by b c r o o o r a  o r  s t a g h o r n  c o r a l .  T y p i c a l  s p e c i e s  i n  
f i shermens  c a t c h  a r e :  &ca thu rus . .  SR.  ,, Sca rus  ., SD, , .. N e o n i ~ h o n ,  sammara. . N, 
areenteus.  . . M u l l o i d i c b t h v s . ~ a r u o e  

. . neus..N~.barberan~s.,Ghel~naus.fasciatus.~ 
yndulatus ,  . Thalassowa. $ p t  a s  well  a s  previous f i s h  mentioned. 

The experimental monofilament n e t s  used i n  t h i s  p ro j ec t  a r e  roughly 200 
f e e t  long by 6 f e e t  high.  There a r e  e igh t  25 foot  length  s e c t i o n s  per  ne t  t o  
cover t h e  wide use of mesh s i z e s  i n  Yap. The mesh s i z e  ranges from one inch 
(2 .54 cm) t o  s i x  inch (15.24 cm) s t r e t ched .  The t e s t  s t r e n g t h  of t h e  n e t  i s  9 
t o  12 Ib s  t e s t ,  and t h e  hang-in r a t i o  is  50 percent .  A s e t  ne t  i s  f i shed  f o r  
f i v e  hours a s  t he  t i d e  i s  ebbing o r  going out.  E f f o r t  i s  ca l cu la t ed  by t h e  
average he ight  of the  ne t  from s e t  t o  haul-in mu l t ip l i ed  by t h e  l eng th  t o  g e t  
square a r e a  f i shed .  

Passive f i s h i n g  methods e n t a i l  s e t t i n g  the  net i n  acrescent  shape with 
the open end toward t h e  shore.  It i s  t o  be p l aced  d u r i n g  t h e  ebbing  t i d e  
perpendicular  t o  t he  cur ren t  i n  t h e  pathways used by f i s h .  Reasons f o r  t hese  
requirements a r e  t h a t  Yapese fishermen say the  f i s h  know t h e  n e t  and once a 
f i s h  e n c o u n t e r s  t h e  n e t  i t  w i l l  swim p a r a l l e l  t o  t h e  n e t  u n t i l  i t  can  
escape. The ne t  i s  f i shed  f o r  f i v e  hours and t h e  average he ight  i s  ca l cu la t ed  
from depth a t  ne t  s e t  and depth a t  haul-in. 
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For chasef i sh ing  we u s e  t h r e e  peop le  w i t h  f l a s h l i g h t s  f o r  s t a n d a r d  
e f f o r t .  The a r e a  i s  approached s i l e n t l y  and t h e  net i s  s e t  without t h e  use of 
l i g h t s .  The two ruwol a r e  t i e d  t o  t h e  ends of t he  n e t  and pul led t o  d r i v e  t h e  
f i s h  i n t o  t h e  ne t .  The f l a s h l i g h t s  a r e  turned on and splashing begins  as  t h e  
ruwol a r e  pul led  i n t o  t h e  n e t .  Drive i n  f i s h i n g  i s  performed o n l e  once a t  
t h e  s i t e .  Yapese fishermen w i l l  s e t  and chase l i k e  t h i s  t h r e e t o  four  t imes a  
n ight .  Our e f f o r t  and ca tch  i s  then  mul t ip l i ed  t o  account f o r  t h i s .  

Environmental p a r a m e t e r s  s u c h  a s  wind ,  c u r r e n t ,  s a l i n i t y ,  d i s s o l v e d  
oxygen, temperature,  and barometer pressure  a r e  recorded a t  each n e t  s e t  t o  
document t h e  condi t ions  s u i t a b l e  f o r  f i s h i n g .  These w i l l  be compared t o  t h e  
c a t c h .  R e g r e s s i o n  a n a l y s i s  w i l l  be per formed on each  compar ison;  mesh, 
moonphase, l oca t ion ,  and method. Fo r  each  mesh s i z e ,  a l l  f i s h  caugh t  a r e  
g i v e n  an i d e n t i f i c a t i o n  number and t h e i r  f o r k  l e n g t h  and we igh t  a r e  
r e c o r d e d .  Stomach and gonad samples  a r e  c o l l e c t e d  a n d  p r e s e r v e d  f o r  
labora tory  ana lys i s .  

L a b o r a t o r y  p r o c e d u r e s  e n t a i l  preserving co l l ec t ed  f i s h  in  Ten percent  
Formaldehyde and s e a w a t e r ,  and i d e n t i f y i n g  t h e s e  f i s h  t o  s p e c i e s .  Our 
f i nd ings  a r e  compared t o  t h e  previous  v i s u a l  spec ies  l i s t s  by Amesbury and 
Molina and Gawel from Army Corps of E n g i n e e r s .  C o l l e c t e d  v i s c e r a  a r e  
preserved i n  whorlpacks w i t h  i d e n t i f i c a t i o n  numbers corresponding t o  t h e  d a t a  
shee ts .  Gonads a r e  measured, weighed, and ma tu r i t y  i s  determined by phys i ca l  
appearance. Methods used i n  d e t e r m i n a t i o n  a r e  m o d i f i e d  from Uchiyama and 
Shomura, and Munro and Thompson. Gonadal somatic index, length a t  ma tu r i t y ,  
GSI t o  m a t u r i t y ,  and seasona l i t y  of matura t ion  w i l l  be  de t e rmined  f o r  t h e  
major s p e c i e s .  

F e e d i n g  c h a r a c t a r i s t i c s  of f i s h  a r e  de t e rmined  by examining  g u t  
conten ts .  Weight i n  grams and volume by water displacement a r e  recorded.  The 
c o n t e n t s  a r e  s o r t e d  t o  i d e n t i f i a b l e  g roups  and each group is reweighed. 
Percentage frequency of occurance and t o t a l  volume of each food item can be 
e s t i m a t e d .  The d i u r n a l  and s e a s o n a l  f e e d i n g  h a b i t s  of  t h e  f i s h  can  b e  
documented. The gut conten ts  a r e  hoped t o  g i v e  added i n f o r m a t i o n  from t h e  
pa ra l l ed  plankton survey. 

O b s e r v a t i o n s  t o  d a t e  i n d i c a t e  t h a t  some q u e s t i o n s  w i l l  r ema in  
unanswered. A very low and s p o r a d i c  c a t c h  i n d i c a t e s  t h a t  an e s t i m a t e  of 
r e l a t i v e  abundance of s t o c k s  w i l l  no t  be accompl ished  with t h i s  method. 
Bycatch s p e c i e s  may not  g e t  the requi red  numbers t o  make f i rm s ta tements  on  
t i d a l  and s e a s o n a l  d i s t r i b u t i o n  of s p e c i e s .  I n  o r d e r  t o  g e t  t h e  needed 
spec ies  f o r  i d e n t i f i c a t i o n ,  t h e  r e f e r e n c e  c o l l e c t i o n  h a s  been a i d e d  by a 
f a u n a 1  c o l l e c t i o n  p r o j e c t  . The r e f e r e n c e  c o l l e c t i o n  i s  i d e n t i f i e d  and 
await ing v e r i f i c a t i o n  by an ich thyologis t .  

The ca t ch  c h a r a c t a r i s t i c s  of t he  var ious  mesh s i z e s  w i l l  be determined 
by catch per  u n i t  e f f o r t ,  catch composition, and f i s h  matur i ty  f o r  each mesh. 
Species composition, migra t ion ,  growth, spawning, and feeding  c h a r a c t a r i s t i c s  
w i l l  be determined f o r  t h e  t a r g e t  spec ies .  Spawning seasons f o r  t he  t a r g e t  
spec ies ,  and mesh s i z e s  which a r e  catching juven i l e  f i s h ,  w i l l  be  presented 
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t o  t h e  d e c i s i o n m a k e r s .  The a n a l y s i s  of t h e  i n f o r m a t i o n  w i l l  g i v e  MRMD 
evidence t o  recommend some important laws t o  p ro t ec t  inshore  reef  f i s h  using 
a  r a t i o n a l  g i l l n e t  management scheme. 

There a r e  t h r e e  major concerns a s soc i a t ed  wi th  t h e  p r o j e c t .  F i r s t ,  t he  
low ca tch  i s  no t  r e p r e s e n t a t i v e  of t h e  c a t c h  which Yapese f i s h e r m e n  a r e  
g e t t i n g .  This i s  due t o  t h e  inexperience of t h e  f i e l d  s t a f f  and t h e  reserved 
a s s i s t a n c e  by the  l o c a l  fishermen. The good ca tch  by Yapese fishermen can be 
a t t r i b u t e d  t o  t h e i r  knowledge of t h e  f i s h ,  f i s h  behavior,  and proper t i d e s  
f o r  s p e c i f i c  f i s h i n g  methods; knowledge acquired over cen tu r i e s .  Because of 
t h e  mul t i spec i e s  f i s h e r y  and t h e  v a r i e t y  of n e t  f i s h i n g ,  t h e  s tandard  form of 
n e t  f i s h i n g  used i n  t h e  p r o j e c t  c a n ' t  f u l l y  r ep re sen t  t h e  r e a l  f i s h e r y .  

Second, n e t  p l acemen t  f o r  t h i s  p r o j e c t  i s  f ixed  a t  each s i t e  f o r  the 
d u r a t i o n  of a  year i n  a n t i c i p a t i o n  t h a t  t h e  f i s h  which u s e  t h a t  a r e a  f o r  
t h e i r  m i g r a t o r y  p a s s a g e  w i l l  be  sampled. Loss of anchors and f l o a t s  have 
a f f e c t e d  the  s i t e s  and forced  MRMD s t a f f  t o  t r y  t o  d u p l i c a t e  t h e  s i t e  j u s t  as  
t he  n e t  i s  ready t o  be placed.  Thus, it i s  no t  always i n  t h e  exact  same spot .  
In  add i t i on ,  Yapese fishermen w i l l  determine t h e i r  n e t  placement according 
t o  environmental condi t ions .  

The t h i r d  concern i s  maintaining a  s tandard u n i t  of e f f o r t  when chasing. 
Some MRMD s t a f f  w i l l  no t  show f o r  sampl ing  w i t h o u t  warn ing .  Also ,  t h e  
i n f l e x i b i l i t y  of t h e  sampling w i l l  cause MRMD s t a f f  t o  sample on n igh t s  when 
Yapese fishermen claim i t  i s  not a  good n ight  t o  f i s h  with t h i s  method o r  in 
a p a r t i c u l a r  l oca t ion .  Low or  no catch on these  n igh t s  give va lue  t o  the 
percept ions of t h e  fishermen. 

My gender may have caused some r e s i s t a n c e  in  c o l l e c t i n g  infnormation. In  
Yap, i t  is  only t h e  men who know t h e  t i d e s ,  noon, and c u r r e n t s  r e l a t i v e  t o  
f i s h i n g .  I had t o  make it c l e a r  t h a t  I was a  s c i e n t i s t  and not  a  competing 
fishermen. Yapese, a s  any fishermen, a r e  r e l u c t a n t  t o  g ive  away t h e i r  best 
f i s h i n g  spots  and methods. I cannot be s u r e  i f  t h e  s i t e s  and methods  a r e  
r e f l e c t i v e  of t h e  Yapese subs i s t ence  and a r t i s i n a l  g i l l n e t  f i s h e r y .  It may be 
d i f f i c u l t  f o r  t h e  Yapese t o  t r u s t  t h a t  t h e  information co l l ec t ed  i s  f o r  the. 
purpose of conservat ion and preserva t ion  t o  allow continued subs is tence .  

The p ro j ec t  i s  now i n t o  the  t e n t h  month of f i e l d i n g .  Any s i g n i f i c a n t  
changes t o  sample design would i n t r f e r e  wi th  previous data .  A l l  environmental 
p a r a m e t e r s ,  c a t c h ,  and b i o l o g i c a l  d a t a  i s  e n t e r e d  i n t o  a  Dbase I11 plus 
program. The a n a l y s i s  expec ted  i s  s t i l l  i n  t h e  d e s i g n i n g  s t a g e .  I am no 
f i s h e r i e s  s t a t i s t i c i a n ,  a s  I l ea rn  t h e  programming pro t ions  of DBase I11 I 
w i l l  analyze and present  t h e  da ta  from t h e  p ro j ec t .  

This p ro j ec t  was d e s i g n e d  t o  g i v e  q u a n t i t a t i v e  i n f o r m a t i o n  on f i s h  
biology,  taxonomy , abundance, and ecology us ing  monof ilament g i l  l ne t  S. The 
va r ious  mesh in  t h e  g i l l n e s t  should g ive  MRMD inforomation on f i s h  s i z e  and 
r e l a t i v e  abundance s i n c e  t h e  pro jec t  f i s h e d  i n  t h e  same loca t ions  fo r  a  year.  
With t h i s  bas ic  information,  e f f e c t i v e  management p lans  can be made allowing 
subs i s t ence  and a r t i s i n a l  f i s h e r i e s  t o  work i n  conjunct ion wi th  the  growing 
need f o r  conservation. 
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I r e a l i z e  t h e  ob jec t ives  and e x p e c . t a t i o n s  of t h i s  p r o j e c t  were  v e r y  
high.  I am p resen t ly  developing a more reasonable sampling scheme which would 
g ive  more inforornation on f i s h  biology. It w i l l  r e q u i r e  t h e  a s s i s t a n k c e  of 
Yapese fishermen t o  ca r ry  out  the a c t u a l  f i s h i n g  using MRMD ne t s .  The catch 
can be sampled in  t h e  f i e l d  and t h e  i n n f o r m a t i o n  r e t u r n e d  t o  Marine 
R e s o u r c e s  f o r  l a b o r a t o r y  a n a l y s i s  and i n t e r p r e t a t i o n .  Any q u e s t i o n s ,  
comments o r  suggest ions a r e  very welcome. 
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