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INTRODUCTION

The need for fishery management along San Miguel Bay stemmed
from the government and the fishing industry’s concern over the
economic consequences of overfishing in the area. At present the
Bureau of Fisheries and Aquatic Resources is undertaking a hydro-
biological survey of 13 areas for the establishment of fish nurseries
or fish reservations. One of these areas is San Miguel Bay.

The technical description of the boundaries of San Miguel Bay
oposed as fish nursery or reservation are the following:

All waters enclosed by an imaginary line drawn starting
- from a point at Bito Siruma at Longitude 123°14’30” E, Latitude
. 13°58'05" N.

4 thence southward along the coastline of Camarines Sur
thru the towns of Tinambac and Calabanga,

thence westward along the coastline to Cabusao,

thence northward to Magsatangi Point at Longitude 123°03’
45" F, Latitude 13°53’30” N,

thence southeast 4.4 nautical miles ( approximate) at
Longitude 123°10°00” E, Latitude 13°52'30”" N,

thence northeast approximately 7.3 nautical miles to the

starting point with an area of approximately 160 sq.
nautical miles,
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METHODS

logical surveys which were
Table 1. San Miguel Bay.

The socio-economic and hydro-bio
5 and from November 9-10,

conducted from April 20 — May 31,1817

he contents of this report.
Stat
ion Number and the Coordinates

1975, respectively, are t
A. Socic-economic Survey
During this survey, the mayors, councilors and fishermen of Statien
the municipalities included in the proposed area for fish nursery : Latitude
or reservation Wwere interviewed. Opinions, suggestions and g 13° 481 15% g Lengi tude
recommendations regarding the pl'op?sal were tak(fn. The im- S 13° 511 oo x 123% 174 33» g
portance of the proposal was also cited and explained. A 13° 53¢ 30m y 123° 161 43» g
Data on fishing population, fishing ports, number of ice 13® 55¢ 1xn 123° 151 430 g
plants in the area, methods of preservation, fishery cooperatives, 3 13° 551 som = 123% 161 35
number of rivers, commercial fishing boats, motorized and non- 6 13° sy il 123° 14 2se x
motorized bancas were gathered. p : ¥ ai sy 123° 119 s
Data on different fishing gears fishing season and the com- 8 ° okl 123° 13+ il
. r ! A0 13" 51 Qo 13' 30" B
mon catch were likewise gathered. 9 13° 506200 3 123° 140 3% ®
B. Hydro—bio!ogical Survey i :2 13° 47+ oo : 123° 15* 30" &
A hydro-biological survey was conducted on board a 3.5-ton 12 13° 45t 20n N 123: 16" 00" E
baby trawler powered by a 9.hp Hercules engine. ] 13 13° 49+ 30% y 123. 13" 20" B
A total of 30 stations were sampled and in each station 14 13° uge hsn N 123" 12® 35" B
(see Station Map. Figure 1), actual depth, air and water tem k. a5 13® 510 oo" § 133: 12' 30" B
perature readings, water sampling for salinity and oxygen deter- B 13° 520 550 1237 11' 50" B
mination, water transparency and color determination, plankt b 13° 510 yon 123® 11 oo g
: ‘ 17 N ™
and benthos collections were made. Table I shows the stations E5° K59 hod 3 123° 09 j0n g
number and their coordinates. : e 13° 48 100 y 123° 100 20v &
a. Water sampling and water temperature readings at ;19 13° 450 25n 123° 10 50" g
depths were obtained through the use of the Nansen - 13° 450 san . 123° 117 oo* &
with reversing thermometer. Oxygen determination s R Rl 123° o9 =
done through the use of modified Winkler method and 14° 15" N 229° ‘08" »
nity determination by titration method. Water color was 3 > 50' 25" N 123° 25" B
mined with the use of Torel sea water color scale. A 13. 3t o5 ¥ 1230 DTN
white Secchi disc was used to determine water trans 13. 51' 20" N 123. o7 oot
b. A Marutoku net was used for plankton collection 13, 49* oo~ N 1230 Shi-bnn
vertical hauls were made. A flow meter was attached 13" 47" Lo» N 3. 06' 15" E
mouth of the net to register the volume of water that P 13: 45t 30" N 123. 06' 50" E
depth of the plankton station 13~ 46' 55" N 123. 06' 50" E
S 13. S84 o 123. ok 30" E
13° 491 28% g 123° 05' oo" E
123 o4' 05" E

through the net. The

from one to five meters from the surface. Plankton saf
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d solution. Plank}tloré volume
reserve ” thod.

Weredl;termined by the volume dlsplacem:;;t ﬂ'—: the aliquot

ol unts from each station were taken Dy et

Plﬂnl_‘tonmc;hod Then fish eggs and f:illa ls_ir;raef ‘:eidentifica-

portion 3. in small vials fo

from each station and prese:ved d percentage of oc-

ton volume an p
tion. The ml/m* of pl:lnl;rzm each station and plotted in

e attached to this report. I"hc
re-grouped into four major

the five towns were represented. In these barrios 50-100%
of the population are fishermen. In ‘other barrios like
Manguisoc and Sabang, the fishing population is about 20-
45%. \'

The fishing ports along the San Miguel Bay area are ”
Mercedes, Sabang, Castillo and Barceloneta. |,‘

There are three ice plants along the area and they are I
located in Mercedes and Sabang. The most common |
methods of fish processing are drying, salting and smoking. '
There are two fishery cooperatives, one in Calabanga and ‘
the other in Mercedes. |\

There are 10 rivers connecting the sea within the sur- |

veyed areas. Along the mouth of the river were approxi- ‘i
mately 48 fish corrals. ‘

in 49 formalin

currence were compute
tables and charts wbxcl:zlar as
whole plankton composition w

2
gr?ups' hic stations were occupied uti.liziﬂg a 0.1 “;1 s\:xj:
c. Thirty benthic ab sample was obtained from eac 1
Veen‘grab. Oneteiis were noted for texture and 'colo.r atr}:le
ple site o cona 0.5 mm-square-mesh. T_he rem;én; :;rlxalin
siizzdwi-;?:glljlccted; sorted and presewgirxr: a}S{;ln(:Jmi-cogmups;
sE)l-ganisms were sorted ;cit;r%lfllg ;)g rz:luracy- Wet weights

ighe ing the
blotted-dry and weig chts (AFDW) using ¢
were converted to ash free dr{l 1:’etg1969)- The convetdiof

. by
jon factors given , isms (Nemer-
et lychaetes and miscellaneous organis o
factors for Polyc 2 for crustaceans 0.1J,
ki -8

were 0.12
teans, Nematodes, etc-)hinoderms 003 to 0.12.

& r ec ; -
bivalves 0.05 ad fo two expcrimental trawlings inside

ks . . |

e biological aspect, -
d. cl)1n tl'r)oposed area for fish nursery and re;er:;ght -
:let!:d Catch composition, le:fgth‘ an parsch ub;&
" -sex and maturity determination wer |
ments,

g de. s
logical analyses ma done only once due to t
The fish landing survey Was olﬂ survey. The kind @

of the hydro-biologica ind
catgti:;al:f fish landed and the type of gear were dete _
qu

There were 13 commercial fishing boats in San Miguel
Bay, six of which were in Barrio Bagacay, Tinambac. There
were 277 motor boats and 1,007 non-motorized bancas.
Sabang, Calabanga, with 500 non-motorized bancas, seemed
to be the center of the fishing business near Naga City.
(See Table 2). There is a fish landing along the shore
where the small fishermen sell their catch.

One of the most common methods of fishing is the
hook and line. In some places like Sabang, Vinzons, the
hook and line method was used from 5-6 hours daily from
February to June while in some areas like Castillo, Cala-
banga, they were utilizing this fishing gear for 12 hours
daily throughout the year. In most of the surveyed areas,
the total catch per day from the hook and line ranged from
50-150 kilos. The most common catch were croakers, four-
lined grunt, whiskered croakers, pomadasids, sea catfish and

sharks. .

Gill net (pante) are in operation throughout the year
in most places, except in two barrios (Sabang, Vinzons and
Sibobo, Calabanga) which used this fishing gear from
November to June. The duration of operation varies from
4-12 hours daily. The average daily catch ranges from
5-50 kilos the most common species of which were croakers,
cutlass fish, shrimps, pomadasids, sea catfish and mullets.

RESULTS AND DISCUSSIONS

io.Economic Survey p X
i 5°"°‘];u ing the socio-economic survey of San Miguel Bay
rin

. : :
May 17, 1974) the following information weredgv
: ol }(?:gb[‘;sao Tinambac, Calabanga, Mel:cec'ies ;n Ve
ere the fiv; towns surveyed. Seven fishing bar 1

w
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Table 3. Continved . - -

Croaker
Hairtail
Caranx

Anchovy

THE

3.70 ¢

L5
65
20

109,16 ¢ 0 b0 8 90
$29. it L

: 3.06 ¢
111,58

60
149

Trash fish

Sardines
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Fish corrals are set at several places along San Miguel
Bay at different seasons. In barrio Castillo, the fish cor-
rals are being established from March to August, while in
Sibobo they are in operation from November to June. The

common catch are sardines, anchovies, cutlass fish, shrimps
and croakers.

In some places, several baby trawlers operate from
September to December but in barrio Castillo, they are in
operation throughout the year. The average daily catch is
trom 5-50 kilos in most areas and from 500 to 1,000 kilos
in some places.

Another important fishing gear is the push net. They
are in operation from November to April in some places,
but in Bagacay they use them whole year. These are used
for catching shrimps only. In Manguisoc they catch
shrimps from 115 to 230 kilos daily for 12 hours of opera-

tion. Other fishing gears are also being employed, but
they do not catch much.

. Hydro-biological Survey

Hydrography
Surtace

The southeastern part of the bay registered a warmer
temperature of 31°C and going outward it decreased to
29°C. From the eastern part, the temperature was lower,
27.7°C and going to the inner portion it increased by 0.3°C.
The temperature at the lower eastern part of the water
going west was 28.4°C and going to the inner portion it
decreased. A much lower temperature was observed in
the water mass going inside the bay, 27.5°C, and in the

inner most section it slightly increased by 0.5°C., The
three masses of water met at the center of the bay so the

colder water from outside became warmer as it approached
the shore (See Figure 2).

The low salinity, 12°/0o0, of the southeastern part of

_ the bay was due to the river discharge coming from the
~ Bicol River.

Going out from the western part of the bay,

the salinity increased to 26°/0o. A high salinity, 28°/00
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astern side and this was due
causing the water of the area
¢ the bay, a much higher sali-

was observed at the upper €

to the presence of a lagoon,

to be stagnant. Going out ©
nity was observed, 29°/00 (Figure 3).

Dissolved oxygen concentration of 3 ml/1 was observed

§ the bay, the

near Bicol River and on the western part ©
concentration was 4.6 to 4.7 ml/1. At the mouth of the

lagoon, the value was 5 ml/1 and going up to San Miguel
Is., and upward to Kagliliog Pt., it increased by 0.2 ml/1

(Figure 4).
Bottom
The temperature at the bottom has a very slight varia-
rt of the bay regis-

The middle and the western pa
28.4°C while in the lower eastern

be 28.3°C which decreased to 28°C
is true at the upper eastern

tion.
tered a temperature of
part, it was observed to
as it went deeper. The same

part of the bay (Figure 5).
A rather low salinity, 27°/00;
western and southwestern par
tributed to the prese
east, it increased to 30°
registered a higher salinity
tion it decreased to 28°/oo0. The water
registered 2 salinity 0
dle of the bay to the western P
mouth of the bay near San Miguel Is.,
value, 32°/o0, was observed (Figure 6).
A dissolved oxygen value ©

at the southern part from the eastern P
western part, the value was 5.0 ml/1. Water coming

outside the bay had a lower dissolved oxygen value
ml/1, and it increased
At the mouth of the lago
47 ml/1 (Figure y §

b. Plankton
A total of 30 plankton samplin
The maximum plankton yolume 4.9 ml/

Joo. Water going in:

£ 30°/00 whi

on, the value was 2 little

was observed at the
+ of the bay and this is at-

nce of the Bicol River. Going to the
side the bay

of 31°/00 and in the inner por-
from the lagoon

ch extended to the mid-

art going outward. At the
a higher salinity

£ 45 ml/l was observed
art extending to thS

to 4.5 ml/1 towards the mi

g stations were observ
m®, was €
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served i : )
b :]; Sl:t)anon Ig which is located at th
PRRakion ey (1345507 Ny A ol iy
at 13°:¥;;'»r(;§15mwd at 48 ml/m® in Staf‘)- g
; ong’18” F 1
et ; 123°09'15” E in the south e S i
the mouth of the Bicol River ern part of the

It is very interesti
resting to find tha
o t onl :
in sta:i(::;l:te: émm all the 30 stations. 'BI"htewo fish eggs
part of the b 15, S:tation 8 is. dbsatnd inytzere found
at the mid ay near Tinambac while Statio F eastern
middle of the bay (Figure 8) n 15 is located

Each organism "

. was 1d€l’1tif' d

yely. ied and anal :
grou; wit :‘:s observed that the most domj)::: quantita-
OCC‘llrrenCs Ee p hYtOpIankton. The Jighess t plankton
in Statiorf ; P;‘l}litoplanktoﬂ was 98.11 whicier:fmage ot
served in Station ;gm\l:}z“l‘:l phytoplankton count a;a:ozid
o s A e ch is located at the western part

In Station 6 which i
ch is on the

nea eastern

i rt;hlellsll;:;h, a total count of the phympl;:rrdtstzi thedl:ay

cell counts froxc:niileﬂn;obeing. the highest in all tI::a to:j

o iha’ Aot ) stations. These ph

Cosci ed-oml“m’ Thallasiothrix, RbizmoleniapSit(;plankmﬂ
nodiscus, and Ceratium (Figure 10) , OReletonema,

The seco i
it ;c;?dgc;mm%:' plankton group was the copepods
SRt b is was noted in Station 28. The’
i WhiChge of copepod occurrence was observed i
: was located in front of Bi i ics
3 icol River (Figure

The thi p
- ;ht:ﬂ;‘g ﬁommant plankton group was the dinoflagel
e s ghest percentage of occurrence was ob ageci
ey at 13.449%. Station 15 is located at hsew.e
of the mouth of the bay (Figure 9) at the mid-

Other pl
a
g werz t:;lkton groups that were observed in some
e e o e mollusks, chaetognaths, tunicates, crusta
» , -
* er plankton organisms with very mini
occurrences. (Figures 11 & 12) i
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The percentage composition of the major groups of
zooplankton for the whole area was computed & shown in N |
Figure 13. gé‘é 25 58% 8 i
o Benthos E“%g Img'g.&'l%.lﬂll gﬁo I|
Sediment characteristics Were not easily separable ac- e FETEER biihd ﬁm&ﬂ |
cording to subjective observations with the exception of g o e Prdrear qRY !
one shallow sand station at the mouth of the Bicol River. Ejﬁ Felg s g Ll ) ’g Ea & T e i
The remaining stations exhibited a mud bottom type With e alsk B © gi‘* ?go = |
grey to grayish green color. The composition of organisms E w R ‘E B “
at the sand bottom type was distinctly different from the BEW % T el Sa VR
mud sediment type and was thus separated in analysis of E“’ ol 8ol et A
Biomass, frequency, diversity and important figures are bl et g i PR AR
shown in Table 4. The total ash free dry weight per 10 = g.ﬁg RO L e gAa gen mm |
meter square estimates a sizeable standing Crop for the mud i g Nm P s e agﬁé 2 I|
type COMMUNILY. Major contributors to the standing crop H §§& EE%%“«%&{%&:%REE et if g% = |
of the mud bottom type Were the gastropod Turitella terebra - 333 3 XRIECREESSSS ::5 8 £ 888 88 I‘f[
(41.18% of the standing crop); the bivalve Chione sp. 1 g ® ﬁ' S a R S e e L e ‘g;’g §88 88 |i‘i
(32.09% of the standing crop), and the brachyuran Xenop- | S §-§ gd 28808 RRESRYR : e i
thalmus pinnotheroids (14.59% of the standing crop). In 2 *‘?33 & eRRe° ﬁq S<$dd 353 8 ffé_'j 88 g8 :
terms of frequency of occurrence per station, the polychaetes < e I L T o Kog E] 58, 5° ‘m
Aglaophamus sp- and Lumbriconereis heteropoda (34.48% § %’éf §.§§m kﬁ.‘§ g gig EE 'g"gﬁ & % "N SR ags |
and 27.59% respectively), the gastropod Turritella tere # g B dédddddddssdde g R =458 § g §1§ w
(27.59%) the bivalves Chione sp. and Silegua sp. (24.149 2 B -1 1 - P e R EE coo o'o'lo' 1\'
and 20.64% respectively) ~were most important. & |3z+ §é5‘§§§g§§,§§§§§§ Y S i
synoptic nature of this survey and tropical diversity m ’ FER Ao Sdgarm aaca ';3' ;'E 5 cé“ & §§
it difficult to delineate 2 community type based on conv . T T T I TE Ty Ly ppp, sEqSdd o'o'i:o'
tional methods. Based on standing cfop and frequency grg {‘gg R8s £y §§§§§§'§§ B 3@ PR
occurrence, the community tyPe can tentatively be 2% SogpRhsghgg~o YR i gaa g 88 |
according to the above named species. Normal m % o s WO RN, b 3 e il
and high latitude benthic communitics can usually be i i o <
according to two OF four important Species. The com 2 ;?:
occurrence and high biomass of six species found in 3 o & £
Miguel Bay made it difficult to exclude any of these ) 3‘35 2 ; £ B E i
in the total community type description (benthos Egg {E%‘ § & i -+ o
14 and 15). Further analysis based on replicate S¢ g% 8§ g“ 258 . ga &
procedures and sediment size analysis will allow @& g & ;ﬁg‘ = :-g'ﬂgg Eg Eg §4 ;
complete structural analysis of the community, g 5 a5 R é % o 5 $55¢ §§ g E: g g T
2 Egéaggguggggsg di8gz¢E
R 3 B nEEEE 555555
S =
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The numerically important species of the sandy bottom WAL BAT 219
were on sedentarian (as yet unidentified), the ophiuroid iy o
Amphiopholis misera, and one unidentified errantian. The £ 8 - 1
extent of this community type can not be determined as only 32‘-_9_; A I I I ‘ b i s s e |
one station was occupied in waters as shallow as Station b 0 A e O of h e " ||
27 (Figure 1). TES N 1 1 T 5 i BT gl -
j e ? = o) H owoa R . | { "l o i
Stations Were divided into three groups according to A S I J - : : " ! o 3
arbitrary depth limits, and plotted against occurrence of "3 7 Rt 5
taxa to estimate taxonomic affinities for specific depths o B 8 ;:! .
(Table 5). The 3.0 to 6 9-meter-depth-group appeared = w s b e - ety .
to have the least occurrence of different taxonomic Sroups. EE - S &
. . » P T i
Bivalves did not occur at all in these depth ranges and they £ ‘—3 8 M R ‘ I{ e i B
seemed to have the highest affinity for the 7.0 to 8.9-meter- *1‘-—7 R l - h=sifray s 0 -
depth range. Effects due to run off could possibly con-- = I I I B T T H R
tribute to the low diversity of the lower depth ranges. § L Al - g a i ENEE [ o a b
2. bt TR Y o ol E
d. Experimental Trawling E = 1 | P . ki ;‘ N I
3 b B o e
Two experimental trawlings were conducted in San = KR ol =l i ; - '
: = L ael
Miguel Bay. 8 L% ! I : e | ..! ‘
In the first trawling, the total catch for the rwo-hour I :3 G 1 .. , i i "
dragging was 625 kilos of predominantly trash fishes. 8 < B g il o Mo
These are mostly slipmouth, croakers, shrimps and hairtails SR O = R Tl bR !'
(Figure 16). : A agldl w o ol BEEE | ] “ ‘ i
S L R R {7 I R e s
In the second trawling, the total catch was 15 kilos. o ‘fpi‘ g e 4 S g% ;l v e B | ’ N
: i 3 — o Rt Lo = e N i
Slipmouths predominated the catch together with anchovy, 2 | 1 : & £l j 8 e By
flatfishes, bisugo and goby (Figure T ] " : o i & B : . I 2 ’ i‘ . ‘
1 : . & P TR i
Both the first and second trawls showed slipmouths ’ - 4 PR P 1‘ il I [ H,! *]' o o
as the common catch. Aside from the different fishes, 7 o 15 1| . l d . 3 l--”
fishes, jellyfishes, holuthurians, mollusks and the seaw §|i : 3 t G li [ ‘1 :'i.‘.‘[
Sargassum Were also in the catch. E, {1 Ei | ! Ik | i‘“l
ELORERENE
e. Fish Biology | -g' g g' EE ji 7} | } : |
b LJ ) = ' | | ‘-‘Ei
Fishes caught during the experimental trawling Wer a8 B! a8 g' : g | j 1 o il
@ " : i 5 ' I
analyzed. Length measurements were recorded and sex ant £ B 3 g 2 5 g g @ § o8 5 P i
ﬁgigzaog“ o =04 |
2 dadd9898¢54235¢ 1
[t FEEEEEREEED "iL
e e = 8!.1 I
| :\;\i

maturity were determined.
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mouth) — sizes ranged

4 ius (Sl
Leiognathus ruconius (Slip tion of the gonads showed

57 mm. Examina : -
ft;xortntite)ym::r‘;oall immature (Stages I to 111) (Figure 18)h
a i — lengt

Leiognathus splendens (Slipmouth) . i;h;nm ; im
ranged from 30 mm to 82 mm. All were

stages (Figure 19). - £ 2
Leiognathus blochii (Slipmouth) — sizes range(Figure
":8 102 mm. All were in jmmature stages
61 mm to .
it (Bisugo) — length ranged from

: ; s
o A the gonads showed that they were

76 mm to 108 mm. All
all immature (Figure 21).

ChOU y

) — length ranged
e stages

(Figure 22). ' |
Apogon sp. (Cardinal fish) — sizes ranged -i;(::mm
tp g? mm and all fishes examined were 1

mm to 8

(Figure 23).

P 1

75 mm. Gonads showed that they were
24). -
Herklotsichthys dispilonatus (
from 75 mm to 95 mm.
in their immature stages (

Shrimps and blue
tis wete immature.

Figure 25).

Fish Landing

ish landing survey _ f
13 1Zom fﬂ% of the catch composed.mamly o
cihae crabs and sea mantis.

i croakers, : 3
!lihpr:;u;};s’croakcrs slipmouths, squids, blue crabs, an 1
ow! ; :

chovies. Shrimps constitu
catch in one day (Table 3).

jmmature (Figure

Sardines) — sizes ranged
Seventy-five (75) percent were

crabs were all gravid, while sea mans

showed that trash fishes domina

It was fok

ted only 198% of the tofi

I
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REMARKS AND RECOMMENDATIONS
— Boundaries covered for the

Bou proposed fish nursery and fish |
;eservatxon in San Miguel are shallow areas with depth ranging from |
-11.5 m.

— Phytoplankton, dominated the plankton samples.

— Results of the trawling experiments conducted showed that the
catch was composed mostly of immature fishes.

— Fish landing samples showed that trash fish dominated the
almost 40% of the total catch composed mainly of immature slip-
mouths, crabs, sea mantis, croakers and flatfishes.

— The most dominant species in the experimental trawling and
fish landing survey were the slipmouths which were mostly immature.

— Succeeding surveys will determine the amount of the total
benthos biomass actually available to the fish as a food source.

. — Complete benthic community structure analysis by replicate
- sampling and sediment size analysis will help delineate the specific
. contributions of taxa in the community structure and a more accurate
standing crop measurement.

— This survey serves to lay the groundwork for more extensive
benthic community analysis while organisms collected will serve as
@ reference collection for stomach contents analysis of fish caught
at the time of succeeding surveys.

— There is a need for a biolo
fish larvae of the plankton samples.

- — It is suggested that the closing of the area be done during
1e months of May up to September. During this season, very few

g activities are being undertaken in the bay because of the south-
monsoon. However, boundaries of the area will not be changed.

gist to identify the fish eggs and
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Figure 1. Station map of San Migue!
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Figure 3. Surface salinity of San Miguel Bay.
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48,82%
Phytoplankton

.22%
Miscellaneous

Figure 13. Percentage
vey of San

San Miguel Bay

composition of Plankton in the Hydro-biological sur-
Miguel Bay from November 9 to 19, 1975.
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