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Introduction 

In a previous NSDB project (NSDB 7401-Ag), it was found 
that fishes fSrm the Honda Bay area in the island of Palawan 
tended to have high levels of mercury (see Table 1). Since 
Palawan is a known site for mercury mining, it was concluded 
that contamination of the water both by natural geologic 
processes and by mining activities, past and present, cculd 
be the cause of this observed high levels of mercury in the 
fish. It was therefore proposed that this current project 
do a more detailed survey of the area to pin-point the source(s) 
of mercury contamination. 

Sampling Cruise 
Arrangements were made for a sampling team, Mr. Jose 

Ordonez (team leader) and Mr. Ruben Estredillo of the Bureau 
of Fisheries and Aquatic Resources and Dr. Amando F. Kapauan 
of the Ateneo de Manila University, to join the Bureau of 
Coast and Geodetic Survey vessel, the RPS Arlunya, on its 
Palawan cruise. The team joined the vessel, under the 
command of Lt. Cdr. Dante Porneso of the BC6S, in Puerto 
Princes on June 14, 1979. After provisioning and watering, 
RPS Arlunya sailed for the various sampling sites previously 
decided upon by members of the project team. Sampling took 
from June 17 to June 23, and the team members parted from 
the vessel on June 24. 

Water samples from different depths were taken from 17 
sizes and sediment from 16, using standard oceanographic 
gear. The map (Figure 1) shows the approximate location of 
the sampling sites, including that of an earthen jetty created 
from spent mercury ore and mine tailings that juts out toward 
Canon island neat the community of Tagburos. 



TABLE 1 PAEC (C) IE 80005 (NSDB) 
MERCURY CONTENT OF SELECTED PHILIPPINE FISHES, 1974 to 1978 

(From NSDB Project No. 7401-Ag) 
Fish Species No, of Samples* Hg (*ig/g wet wt.) 
Alakaak 
(Pseudoscia anea) 

8 
10 (Honda Bay) 

0.12 * 0.08 
0^86 • O.W 

Asohos 
(Sillago maculata) 

30 
1 (Eonda Bay) 

0.12 * 0.13 
0.35 

Ayungin 
(Therapon plumbeus) 

76 
1 (Honda Bay) 

0.09 * 0.13 
1.05 

Banak 
(Mugii vaigiensis) 

28 0.04 * 0.04 

Bangus (fishpond) 
(Chanos chanos) 2 (Samal,Bataan)»* 

0.03 * 0.02 
0.77 r. 0.43 

Galonggong 
(Decapterus macrosoma) 49 0.04 • 0.03 

Hasa-hasa 
(Rastrelliger brachysoma) 

106 0.05 * 0.05 

Kalaso 
(Trachinocephalus myops) 37 0.07 * 0.06 

Lapu-lapu 
(Epinephelus corallicola) 

22 
8 (Honda Bay) 

0.12 * 0.22 
0.75 * 0.39 

Malakapas 
(Gerres filamentous) 

14 4 (Honda Bay) 
0.02 * 0.02 
0.16 * 0.16 

Maya-maya 
(LutJanus malabaricus) 

32 8 (Honda Bay) 
0.18 * 0.26 
0.52 * 0.35 

Samaral 
(Theuthis javus) 14 

ZfO (Honda Bay) 
0*04 * 0.04 
0.16 * 0.13 

Sapsap 
(Leiognathus equulus) 

138 0.07 * 0.08 

Talakitok 
(Caranx malabaricus) 

67 0.07 * 0.10 

Tilapia (fishpond) 
(Tilapia mossambica) 

36 
9 (Samal,Bataan)** 0.03 * 0.03 

1.33 * 0.31 
Torcillo 
(Sphyranea obtusta) 108 0.11 * 0.10 

* A sample is one large fish or two or more small fishes. 
** Known site of mtrcury contamination from pulp plant. 

(2) 
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Water samples were kept in virgin polyethylene liter bottles 

acidified to a pH of about 1,5 with mercury-free nitric acid. Sedi
ment samples were placed in polyethylene bags and kept in the ves
sel »s refrigerator compartment* In addition to the water and 
nsfllmont samples* a compoaite was made of the material from several 
points on the jetty*s surface* Hair samples from various indivi
duals were taken fron the vicinity in conjunction with another pro
ject supported by the International Atomic Energy agency* 

analytical Procedures 
Water samples acidified to pH 1,5 with nitric acid has been 

determined during the mercury survey project (RSBB 7401-Ag) to 
produce only a negligible change in mercury content* as long as 
the organic content is negligible, which is the case here. Bach 
sample was treated with a sufficient amount of 5% KMnO^ solution 
to give a pink color that persisted for more than 15 minutes. 
Vive ml«« of ltl H 2S0 4 P«* 100 mL* sample was then applied* followed 
by 5% hydroxylamine hydrochloride and 5% SaCl? at the same dose 
rate* Mercury content was then determined using * model MAS-50 
mercury Analyser. iteagent blanks were done on every run* 

Sediments were digested in a procedure following closely 
that used for fish samples. A 1 to 1,5 g, sample was treated 
with 7 to 8 al»* concentrated nitric acid and heated strongly for 
about 5 minutes* This was allowed to cool and 15 mL. concentrated 
sulfuric acid was added* followed by farther strong heating for 15 
minutes* After cooling* 10 ML. of 3JT HjSO- was used to wash down 
the walls of the Erlenmeyer digestion vessel and the contents was 
allowed to stand overnight before mercury determination by the 
cold vapor method, as in the water samples* 

mis sediment digestion procedure obviously does not allow 
the determination of the true total mercury in a mineral sample, 
such as that which contains mercury ore? only that mercury which 
is easily leachable*, including that which has been converted to 
organic form* However* the result of this procedure is directly 
comparable to those reported by the National Pollution Control 
Commission (HPCC) in their monitoring of sediments and soils for 
mercury contamination* 

(4) 
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all the analyses were done in triplicate* result* being 
reported as the mean of all three or of two that agree* 

Results 
Table 2. presents the results of the analysis for total mer-

cnry in the water and sediment samples. As can be seen, mercury 
content of the water from the sampled points vary considerably, 
from nil (less than 0.003 ng/g), to a high of 0.419 ng/g, with 
a considerable number of the samples going above the 0.100 ng/g 
level. 

Sediment samples also gave similar results, from a low of 
0*004 ug/g to values higher than 2 ug/g around the jetty (point 
C on Figure 1). 

Discussion 
Mercury contamination of the v/aters around Honda Bay* Pala

wan, is completely different from the contamination due to indus
trial operations, such as those reported by the national Pollution 
Control Commission of the Philippines. In idustrially caused 
contamination, there is a typical pattern of mercury concentra
tion, high near the source and lower in proportion to the distance 
from the source. This pattern for instance is quite apparent in 
the case of contamination of the San Juan river in Samal, Bataan, 
where water near a pulping plant gave as high as 750 ng/g mercury, 
54 ng/g farther downstream, 3.8, 1.8, and finally down to around 
0*4 ng/g where the river water mixes with water from Manila Bay(l). 
In the Honda Bay case, there is no apparent gradient of mercury 
i onl aminal lim. 

Two of the most likely sources of the mercury are (a) the 
run off from the geologic mercury-containing formations which 
are exploited oommerciaJJL*' in the mining operations (currently 
discontinued hut not abandoned) and (b) the leaching by the sea 
water of the mine debris scat tared in a rather wide area, inclu
ding a ••n-mads jetty that juts out more than 600 meters into the 
bay* Since the processes that mobilise the mercury from these 
sources are rather alow, these, rather than the dispersal meeha-

(5) 
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TABLE 2 

hiiRCURY CONTENT OF WATER AIID S. iMENT 
FROK "lONDA BAY AND VICINITY, PALAWAN 

Kercary A n a l / s i s Mercury Aualys is 
Depth Water Sediment J i t e Depth Water Sediment 

On) (ng/g) OUcA") 0 0 (ng/g) Us/g) 
0 0.242 no 12 0 0.140 0.190 

10 0.154 sample 0 0.031 (13 m) 
20 0.156 taken 10 0.051 
30 0.034 10 0.047 
50 0.207 

13 0 0.078 0.065 
0 n i l 0.004 10 u .094 (12 m) 

10 n i l (44 m) 
20 0.009 H 0 0 .094 0.071 
30 0.009 10 0.126 (14 B ) 

0 0.033 0.049 15 0 0 .138 0.001 
10 0.044 (26 m) 10 0.10"3 (18 m) 
20 n i l 

16 0 0.120 0.018 
0 0.209 0.116 10 0 .103 (25 m) 
0 0.138 (2 m) 20 0 .208 

0 0.087 0.026 17 0 0.069 0.047 
10 n i l (30 m) 10 0.206 (49 a) 
20 0.004 20 0 .173 
30 0.004 30 0.419 

0 0.031 no 18 0 O.0O9 0.052 
0 0.061 sample 

takon 
10 
20 
30 

0.011 
0 .013 
0.062 

(39 - ) 

0 0.047 0.033 
10 0.04? (12 m) C 0 0.157 2.158 

( J e t t y ) (1 m) 
0 n i l 0.001 0 0,126 2 .433 

10 0.062 (25 m) (1 m) 
20 0.106 2 . 3 4 7 # 

0 0.069 0.013 
10 0.031 (31 m) 
20 n i l 
30 0.062 

•Composite sample from jetty surface. 

(6) 
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nisms, provide the rate-determining steps in the mervury conta
mination of the bay. Although the release of the mercury ie slow, 
the total amount of this contaminant in this reservoir ie quite 
large and it can therefore be expected that this contamination 
process will last an extremely long time compared* say, to that 
from industrial operations. 

This slow process of contamination prevents the occurence of 
a situation similar to that in Minamata. Japan in the 1950*8 to 
the 1960*8. This is reflected in the mercury levels in tho sedi-
raents examined, only those irom two sites (6 and 12) gave con
centrations of mercury at least several factors above what can be 
expected from similar sites in the country, based on the analyti
cal methods used in this project (1). The sediments around the 
jetty, however, showed very high levels of the metal and this whole 
man-made structure must be identified as a point source of mercury 
contamination. 

Mercury levels in the water sunples reflect this slow conta
mination process.,,there aiu r»o distinct gradients of mercury 
concentration which shew up sharply in the case of industrial 
pollution. However the fact that approximately one third of 
the samples (18 out of 52) had more than 0.100 ng/g mercury defi
nitely indicates contamination. In the Minamata case, for instance, 
during the height of tne mercury pollution the majority of the 
samples of the bay waters gave around this leva! of mercury (2). 
In a non-contaminated area only a small fraction of the samples 
should give mercury levels above 0.100 ng/g (1). 

Conclusion 
The area surveyed in this project may be concluded to be 

contaminated with mercury, but not severely so. This conclu
sion is supported! by two studies outside of this current project 
In the nationwide survey of mercury levels in fish (part of the 
NSDB Project #7401-Ag), those fish samples caught in this surveyed 
area showed elevated levels of this heavy metal (see Table 1). 
However, although these levels go beyond the recommended maximum 
of 0.5 ug/g, they are nowhere near the Minamata Bay levels of 

<7) 
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10 to 25 ug/g in table fiah (3). 
Hair soaples from the fish-sating population in this araa 

also reflect thia medium level "fmt ail net ion. In a study done 
at the Philippine Atomic Energy Commission, hair samples from 
15 persona in the area gave levels of 1.6 to 16.2 ug/g raercury, 
with an average of about 9.5 og/g (4)« whereas samples from else
where in the country gave averages of around 2 ug/g (4*5). Thia 
can be compared with an average of around 2.3 ug/g for Japanese 
outside the Minamata Bay area and around 38 ug/g for thoae in 
the Minamata area (3). 

Although there is probably no cause to expect people in thia 
surveyed area to cone down with symptoms of sever* mercury intoxi
cation ("Minamata disease"), it is quite possible* since mercury 
poisoning has probably no threshold level (6), that siany are being 
affected at a sub-clinical or even at a borderline level* This 
possibility should be the target of a further study in this geo
graphical area* 

(8) 
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