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1. INTRODUCTION:

President Marcos escalated the government’s effort to conse
and develop the country’s marine TeSOULCES through the clo
| fishing in 13 more fishing grouns

restrictions of commercia
sanctuary. One of these is Maqueda Bay, Villareal Bay and pat

Zumarraga Channel.
Similar work as presented in this paper are being unde ak

the following areas: Manila Bay, Cavite side; Panguil Bay
Occidental and Lanao; Sorsogon Bay, Sorsogon; Pagapas Day
tangas; Tinagong Dagat Bay, Capiz; San Miguel Bay, Cam
Bantayan Islands, Cebu; Lingayen Gulf, Pangasinan; San
Leyte; Acid Gulf, Masbate; Polillo Islands, Quezon; and
Galera, Oriental Mindoro. :
The concern over thé economic consequence of exce

in Maqueda Bay, Villareal Bay and part of Zumarraga Cha

shared by both the Bureau of Fisheries and Aquatic Reso

and the fishermen in the area. The lack of systemati

agement may lead to uncontrolled exploitation and deple
lt in economic dit

resources which may ultimately resu
the fishermen in this region. To obviate this possibili

has established fish nurseries and reservations in the @
nical description of the project area is as follows:

i e northeastward alon i
g g the coastline of Sam
»f Villareal, Pinabaodao, Calbiga, Binabangan a:;i tgifr?igt}l:te

westward along the coastli

s : ine of Samar .to th

with an approximate area of 87 sq. nautical ;ﬂstﬂrt.
D es.

AND METHODS

cio I:Emic a‘nd hydro-biological surveys which were
. 5e period July 1-10, 1974 and September 24
975, respectively, are discussed in this report

Survey

5 : 3

id ::es(,:1 foun}rixlors, and fishermen of the muni

. in the areas pro i :
: posed as fish i

g : . nurseries

. mons c:w:re interviewed. Opinions, sugges

m i i ’ :

mﬁ::c:n?nsh regarding the proposal were

o! of the proposal w
ere also explai
ke plained
n and government leaders in the affected

‘10'f1, names of important fishing vil-
ome, income from fishing, fishing ports

102
ty, water supply, fish landings, fish
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A | . S . .

| ﬁ\l{ || 1R markets, fishing cooperatives, fishing grounds, fish prices

| and means of transportation Were gathered.

The barrio captains of at least twoO important fishing |
red were on barrio

were interviewed. Data gathe
he barrio from the provincial capi-
ea to the

ce of t
ers connecting the ar

sea, number and kinds of fishing gears used, kinds of
fishes caught by certain methods, the quantities of fish
caught, number of fishing hours, fishing seasons and mar
ket, number and total areas of fishponds, annual fishpong

production, aumber of ice plants and methods of preserva

tion commonly used in t
Names of public officials were rec

.‘|\ [l \W

barrios
population, distan
tal, land area, number of riv

orded for reference

B. Hydr&biological survey:

A hydro—biological survey was
baby trawler measuring 47 feet in length and

HP engine.

Thirty stations Were s
tion map, Fig. 1) actual dep
ing, water sampling for salinity and
transparency and color determination,

lection were made. Observations on

a. Water sampling &
certain depths we

conducted on board a z‘i‘l‘
powered by 2

ampled and at each station (see
th, air and water temperature I
oxygen determination, W
plankton and benthos
the area were TecO

nd water temperature read
re obtained with the use ¢
Nansen bottle with reversing thermometer.
gen determination Was done with the m
Winkler method and salinity deter hinat
titration method. Water color was
with the use of Forel sea water scale.

white Secchi disc was used to determine
transparency- 1
b. A Marutoku net

ClC

was used for plankton €
d one horizontal hauls W
as attached to the mov
olume of the water ii:
depth of the plank®

The flow meter W
net to register the v
thru the net. The
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is f i
:} nrc;?morlxe to five meters from the surface. Plank
lektonp t:; hv;v;re preserved in 4% forma-ldehyde-
: e was determi :
S;silacema;:nt method. Titeaim :Iﬁkt?; i
5 :th ;tatmn was taken by the aliquc:tum fr'om
od. Then the fish eggs and larvaep 0::-'““
ere

sorted by station
and pre .
fubthice snaleis preserved in small vials for

The ml/m* of plankton w
Elfzt:lcl! g;m cach_ statif)n. Permfé?ifﬁinﬁi
el andorglamsgls. in each station were also com-
snadv p }(:itte in tables and charts which are
st this report. The whole plankton co
n was re-grouped into 4 major groups s

v :
e;:]n ag;;b ?: 24 stations. One grab was take
the contents were -
; : noted for
nf::}l:m Taﬁd th.en sieved through a 1 mt;(;losr P
serve& - es 1ammals were then collected andqu:?
e > 0% formalin. The specimens o7
i ie hmto major taxonomic groups blcj:erg
Vers.\:velg ed up to 0.1 milligram accura, Cte
: m%q )o‘fw We;] weight to ash free ‘:'lrcyy . Wei;l:
- :
faAchDrS i slc) .cul-ated according to the conversion
e fgw.=:1:1 y Lie (1964). The mean ¢
e a::rs Oﬂ;rz 2Polychaetcs and misceﬂa‘ﬁzz.;
re 0. for crustacean
2 s, 0.15, bi
0.05 and for Echinoderms, 0.03 to 0 125’ b

the biological aspect, fish landing samples were

collected 7
products ;:nd:f:]u dy the fishes and minor sea
ments, sex and .m Length and weight measure
| aturity determinati :

ation were the

L basic biological analyses made.

Six i i
(6) trawling experiments were conducted

B -in i

2 mgfia(;;hueda Bay, Villareal Bay and part of Zumar

e Elign;lfp on b.oard a commercial baby trawle;

. engine. The length of the boat is

% , size of the board is 0.5 m x 12, weighin
’ g
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ing warp is 75 m.

four kilos each, length of tow
Mesh size is 1 cm,

The towing speed is 2-3 knots.

The fish landing survey was
due to the early start of
vey. Kinds and quantities 0
of gear were determined.
bought for laboratory analysis.

11l. RESULTS AND DISCUSSIONS:

A. Socio-Economic Survey
Of the eight (8) fishing barrios surveyed, 80%

residents in Barrio Gia-an in the town of Jiabong wer
fishermen. In Buray, Wright, fishermen comprise 30% of
the total population, while in Lamingao, Villareal, 289%
and in Guintarcan, Villareal, 20%. In Daram Island, the
barrio of Sibungaan, the fishing population is 25%. T
other inhabitants were engaged in farming and other kind
of economic endeavors. (Table No. 1)

The most common fishing gear used was the gill o
followed by the hook and line, and the baby trawl.
Barrio Silanga in Catbalogan has five commen
fishing boats. Lamingao, Villareal led the motorized ba
category with 100 units followed by San Isidro, Zu
raga. The municipalities of Villareal and Zumarraga
had the most number of non-motorized bancas.
Motiong and Wright are the only municipalities !
fish corral as one of the fishing gears. -

Fishponds in Jiabong and Wright have no com
value during the socio-economic survey because the)
|

not fully-developed. (Table No. 2)

B. Hydro-biological Survey
a. Physico-éhemical aspects — Figures 2 t0 10 show t
face, middle and bottom distribution. ;

Surface
1. Temperature — Maqueda Bay near Pangdan ®
32°C and going inward decreased to 31°G;

b=
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' it QUEDA BAY

done only once |
the hydro-biological sur- ]
¢ fish landed and typesf

Fish samples weref

the Coastal Barrios of Zumarraga

1 Bay and Maqueda Bay

: Hook & : Gill
t Fish t Tra

! net : corral wl : Sapyao : Troll

: :panamban: : ml ""ht : E:Ln- : Baby

ol : trawl

Gen. Po : Pish,
: Line

:(approx.g : Pop., %

tBarrio

3,000

Catbalogan :Silanga

700

t1Gia-an

Jilhon‘

266
779
2,000

:Oyandic
:Buray

Motiong
Wright

30
20

20

sGuintarcan:

Villareal

50 0

10

1,700

¢ Lamingao

10

20 0

15
8

i 20

1,500

tSan Isidro:

Zumarraga

0

20

25

:Sibungaan s 250

Daram

24

fif s 4

s 191

183

H

: 10,895

H

Total: 7

NOTE: - mnknown numbers
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distinct difference in temperature. Villareal Bay gave
3 2 a temperature reading of 29°C increasing eastward,
E 3 fé while in Zumarraga Channel temperature was 30°C.
%y EQ S Rty vk ' (Fig. 2)
o ()
Eé 3 ’é 2. Salinity — Highest salinity was recorded at the opening
. 3 . E e of Maqueda Bay with a reading of 33 o/oo decreasing
A - E S s - to 31 o/oo going inward. Salinity of Villareal Bay was
@ LS oy TO ; . :
5 o 2 32 o/oco decreasing to 31 o/oo going east. In Zumar-
# A - R raga Channel, salinity reading was reversed from 31
_;- o/oo it increased to 32 o/oo going east. (Fig. 3)
- @ 2
h’g o S S 4 3. Oxygen — Inner Maqueda Bay gave a reading of 5.4
g8 AR ml/1 — decreasing at the center to 5.0 ml/1 and in-
0 b TR S creasing to 5.7 ml/1 as you go outward. Villareal Bay
7 2 o G = gave 5.0 ml/1 and increasing as you move to Zumar-
e pe -8 raga Channel.
=z o b e E NI .
a8 ST - Middle
gi o 1 = 4+ © © © © Ky - 1. Temperature — Maqueda Bay and Villareal Bay regis- ,
28 - tered 31°C at the inner part and going outward de- |
= : = w g, e ~ creased to 29°C. Zumarraga Channel showed the same
. § - pattern. (Fig. 5)
! =
§; 2 8 % 388 S A 2. Salinity — Maqueda Bay and Villareal Bay showed
=% i . lower salinity (31 o/oo) at the inner side and going
s | A W e » - outward increased to 35 o/oo while in Zumarraga Chan-
i b nel it gave a reading of 30 o/oo increasing as you go
*é % g v o© °o g § - e ?‘é outward to 34 o/oo. (Fig. 6)
Sl . Oxygen — A part of Magqueda Bay and Villareal Bay
f__ e L - s 9 ™ ved a reading of 5.5 ml/1 decreasing to 5.0 ml/1
. g outward. Same pattern was recorded for Zumar-
53 e A PG P o Channel. (Fig. 7)
.4 ="
2@ ! FLAE
el e s % 72 4 ature — Inner Maqueda Bay and Villareal Bay
9 ; % il £ b E g ed higher temperature, 31°C which decreased to
E g ' g g E % g 2 - going outward. Then from Majaba Island, it in-
23 8 % to 30°C and going outward increased to 32°C.
o s P T e ' 8)
E 'g % E
plidf 4 g i |
» + ] =
1# k3 A k€ . 4
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Maqueda Bay, Villareal Bay and part of :
showed lower salinity, 31 ofoo at |
4 o/oo going sea ward, |

2. Salinity —
Zumarraga Channel
the inner side increasing to 3
(Fig. 9) |

3, Ozygen — Magqueda Bay showed high oxygen value, 49§
ml/1 going inward. Upper Villareal Bay near Buad -
Island gave 4.5 ml/1 going up t0 Maqueda Bay in-f
creasing to 4.8 ml/1 and a portion of Zumarraga Chan- |
nel gave 4.9 ml/1. (Fig. 10)

b. Plankton — The plankton composition in the area is
in Table No. 3 and the plankton volume in Graph No. 1,
Total count of fish eggs and fish larvae are in Graph No. 2
while their percentage occurrence of kind in the area is show

in Table No. 4.
The largest number of fish eggs was counted in Stati
tal of 55 eggs. Stati

1 located in front of Pangdan with a to
15 located in Buad Channel has the biggest number of fi

larvae with 51 species.
The maximum plankton volume was 34.44 ml/
recorded near Moroparo Island. Station 24 had the |
plankton volume of 1.46 ml/m®, located in front of Ga
in Buad Island.
Phytoplankton were the most dominant planktor
ganism with 93.95% and was observed in Station 6.
No. 3) Next to phytoplankton were the Dinoflagella
83.37% of occurrence and was observed in Station 21
pods were third with 13.52% (Graph No. 4) and For
ferans, fourth. (Graph No. 5) .
Other plankton groups were also present in the sa

but in negligible amounts. These are Coelenterates
cates, Polychaetes, Chaetognaths, Annelids, Echinoder
Mollusk, (Graph 6 and 7). :

52.90
.75
.76

221,78

;181,11
2’86701"9

c. Benthos
The bottom characteristics of the surveyed area

divided into four major bottom types according
jective in-situ observations of sediment characteris
11). The muddy sand and shell bottom type Was

COPEPOD
CRUSTACEAN
MISCELLANEOUS
FISH LARVAE
FISH EGG

PHYTOPLANKTON
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there were three gravid shrimps, fishes were im .. Table Ko, 7

except for one goatfish. Another trawling for 30 n

was done but there was no catch. (See Table SR

N . -
©. 1 - Maqueda Bay (Basiao Island)

Fish Landing Samples
50 minutes dragging

We spent one day conducting the fish landing su
duting which all fish landed were by six trawlers and
(See Table No. 8) Miscellaneous fishes d
was composed of juveniles of ng

spanish mackerel, mullet, p
tfish, lizard fishes, s

purse seiner. g ;ml;n- mesh size
. = ots t
nated the catch which 3.187 kilo: =°:::§.1!£::dh
c

terid, cavalla, grouper,

rays and some mature goa T
sardines and grunts. Next to the miscellaneous f - 0.65 K
are the croakers, slipmouths, squids, cuttlefish which - 0.03 k
one foot in length, big-eyed and mullets measuring si3 < g.oz k
- § ; = 0.50 k
inches in total body length. These mullets were in - 0.02 k
juvenile stage. The catch from the purse seine wa - 0,02 k
kilos of garfishes with some flying fishes. Based 7 g:gg E
gathered, both on the experimental trawling and th - 0.26 k
landing survey, the most common catch were slipn 3 g'gg 1}:
glassfishes and croakers. Slipmouths, glassfishes and @ - 0.02 k
were 509 mature and 50% immature, while tuna W 3.19 k
mature, cavalla, mackerel and sardines were mostly ims i pmouth
Shrimps, crabs and sea mantis were of mature stage fish & géx = gg fm
| e - 55 mm - 68 mm (£ry)
IV. REMARKS AND RECOMMENDATIONS: pmoutns e = 63 neuis 8
-109 mm
— Magqueda Bay, Villareal Bay and part of Zumarraga. o -100 mm =125 mm
are of shallow waters with depth ranging from 1
meters. |
— Experimental trawling showed small amounts of cate o ;ng“@da Bay (Inner)
times none at all. i fiButes dragging
— Fish landing samples and samples taken from exp
trawling consisted mostly of immature fishes an 50 o -
ones. : - 140 mm - = A3k
__ Plankton samples showed plenty of fish df 250 = Tiea
ples showed plenty or 118 eggs and & 80 mm - 170 mm .81 k
— Temperature, salinity and oxygen content were COM 3 igz T_T ) s :gg 11;
mussel culture. ! 135 om - - 04 Kk
— The benthos pilot study served to delineate fo : g-? x a 1%2 = - gi t
sediment types in the survey area. This inform = 66 mm - 68 :: o
1 = 66 mm - g2 mm S
Total Catch :mlos
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. September 39, 1975

Catch Composition:

October 1, 1975
Trawling No. IV

Catch Compositions:

October 2, 1975

Trawling No. V = Villareal Bay =

Catch composition:
1 big goatfish
lizard fishes - immature

slipmouth - immature
sea catfish - fry

October 2, 1975

Trawling No.

THE PHILIPPINE JOURNAL OF FISHERIES

Trawling No. III - Zuparraga Channel - one hour dragging

- Villareal Bay - one hour dragging

goby 0.38 k - size range - 105 mm -
croakers 0.38 k - size range - 45 mm -
glassfish 0.15 k - size range - 34 mm =
crabs 0.03 k -
shrimps 0.10 k
sea manthis 0.02 k 5
L. gglgggg?g 0,11 k¥ = size Fange = 31 mm -
Ts1ipmouth
flatfish 0,01 k
L. Spp- 1.34 k =~ size range = 61 mm -
Ts1ipmouth)
squids 0.50 k

total catch3.02 k

1 small goatfish - immature
1 crab
3 big shrimps = mature

shrimps - immature = size range = 77 mm

VI - Villareal Bay -

3, 1975

squids 1;30 % 1= size range = 35 mm = 134
croakers 1.40 k¥ = size range - 53 mm - 109 ) compesition
unidentified fish0.19 k - aize range = 79 mm = 126
goatfish 1.00 k - size range = H_pmguth
"papakol" 0.11 k - size range =
anchovies 0.02 k - size range - 80 mm - 83 m
slipmouth 0,11 k _ size range = 70 mm = 98
sea manthis 0,03 k -
glassfish 2.09 k
crabs 0,60 k - size range - 40 mm - 74 m
Total catch 5.75 kilos

one hour dragging, &
total catech of 0.5 k

- 10 m

for 30 minutes
we did not ca

O-ECONOMIC SURVEY ...OF MAQUEDA BAY

FISH LANDING SAMPLES -~ TRAWL

total weight - 4 kilos

90 mm

123

we (kg.)

Total no. of samples = 63

;;ge:range - 72 pm -
mm about 50% ar
stags IV & ¥ ani 508 on
of stage I - III

are

0,60

‘Total no, of samples - 6

size range = 212 mm -
342 mm about 83,3% are
stage IV 16,3% are of

stage V

Total no. of samples - 7
size range - 168 mm -

2.40

207 mm all 6 samples were

of immature, o
g S nly one at

Total no. of s

size range - 13§P$;’_‘ 9
166 mm most are of

stage I & II.

Total no, of samples - 8
size range - 105 mm -
128 mm most are mature.

Total no. of samples - 1k

size range =
150 mm 70 mm -

Total no. of samples - 8

size range - 73 mm -

0.50

0.20

0,10

0,40

4,20k
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Table No. &

VEY
CATCH COMPOSITION — FISH LANDING SUR

- OH
September 30, 1975 - 1600H 170!

TotalX

H

: kg,

%

% : kg.

3 kg

%

kg,

: Kkg.

4.23

30

72.27%

30

cuttlefish (1 ft.)

0.07
0,07
0.07

1.20:

0.5
0.5

0.5
: 10,0 24.09:

Flatfishes

o5

1.20:

Lizard Fish

THE

1.20:

Glass Fish

54,50

140 87.50: 50 100 : 6.5

29,28 : 120 149.99 3

60

Miscellaneous

52.00’v386a5
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L.ok

35
: 110

17.08 :
53.6

35
110

Squids

15.51

Slipmouth

16.92

t 120

49,99:

: 120

Croaker

.82

20

20 12,50:

Big-eye

0.71
0.41

ko

Mullet (6")

$p. mackerel (1 £t.)

99.98

50 100: 12.5 100 : 709.0

1 240 99.98: 160 100 :

205 100.L4

s 41.5 99.961

TOTAL
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enable the forthcoming survey to perform a random sampling
survey based on the stratification of the sediment types, which
will allow an accurate quantitative analysis of the commu-
nity structure in the proposed sanctuary site.

The apparent high productivity of the area as evidenced by
the plankton blooms and high oxygen content can support
a large bivalve population but it may serve as a selective
advantage to bivalve competitors as well. The mussel farm

in the area could be useful in conducting comparative studies

~ of competitive factors affecting harvest capabilities,

— Observations made during the survey present only the exist-
L . . . -
(ing conditions at that particular time.
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Fig. 1. Location of various stations indicated by number
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Fig. 9. Salinity of bottom waters.
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