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ABSTRACT 

Geochemical "lapping of uranium in stream sediment 

with the use of delayed neutron activation analysis (DNAA) 

was conducted in northeastern Mindoro Island. Uranium was 

determined in stream sediments by means of an automated 

analysis system utilizing a neutron activation/delayed neu

tron counting technique,. 

Stream sediments were collected at a density of less 

than one sample per 2 sq.km. A total if 428 samples were 

analyzed. The background and threshold uranium values were 

2.6 ppm and 4.5 ppm, respectively. Three small anomalous 

localities were identified in areas underlain by Paleozoic 

(Carboniferous) Mindoro Metamorphics (undifferentiated schist 

and marble)« Further exploration of these anomalous areas is 

warranted. 
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INTRODUCTION 

The Eureau of Mines and Geo-Sciences (BHG) conducted 

an orientation geochemical exploration in Mindoro island 

from 1978 to 1979, Miranda (1980). The stream sediments col

lected from this survey were analysed for uranium among 

others by Santos et al. (1981). The results indicated that 

the Puerto Galera~San Teodoro area in Oriental Mindoro was 

prospective for uranium. It was noted that the determina

tion of total uranium, content in the sediments would be 

suitable for detecting subtle uranium qeochemical anomalies. 

The objective of this present study was to determine 

the uranium distribution in Puerto Galera-San Teodoro re

gion, Oriental Mindoro and to delineate areas with signi

ficant above background uranium content. 

In mid-1979 3MG initiated a semi-detailed geochemical 

survey in Subaang River and Agbuyi Creek in San Teodoro by 

collecting panned heavy mineral concentrates. Magnetite was 

removed by using a hand magnet. A total of 37 samples were 

collected and analyzed for uranium using the method of Smith 

and Lynch (1979) , The uranium values that were obtained 

ranged from less than f-.l ppm to 1.6 ppm. 

h subsequent report of Santos et al'. (1931) tended to 

favor the collection of panned heavy mineral concentrates as 

the chosen media to collect in future geochemical surveys 

in Mindoro. .;• 
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DESCRIPTION OF THE STUDY AREA 

The study area is located about 155 "km south of 

Manila, on the island of Mindoro. Its geographical po

sition lies between 13 15' and 13 25' North latitudes 

and extends from 120°50'to I2l°l0' East longitudes in 

the northeastern part of Mindoro. The project area is 

bounded in the north by the Verde Island Passage and 

Mount Halcon in the south. The terrain is fairly rugged 

since it partly covers the northern slope of Mt. Halcon 

the highest peak in the island. 

The major river system in the area are Subaang, Linao 

Cawayan, Inabasan and Dulangan which drain eastward to Su-

baang Bay and Kalaylay River.. Accessibility from Manila to 

the survey area is through the first class road to Batangas 

City and then ferry boat services to Calapan. Puerto Galera 

and San Teodoro are linked with Calapan by a coastal road 

network,. 
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GEOLOGY 

The general geology was mainly talren from the re

port of Miranda (1Q80). Shown in Pig. 1 is the geologic 

map of Puerto Galcra and San Teodoro region. The Paleo

zoic (Carboniferous) Mindoro Metamorphic roc>:s occupy 

most of the area. These rocks consist of undifferentia

ted schist, meta diorite, granodiorite, gneiss and mar

ble. (Caagusan, 1966). Overlying these are the Tertiary 

San Teodoro volcanics and Balange Formation. The former 

consists of basalt flows with minor andesitic-dacitic 

phases while the latter are predominantly tuffaceous 

shale, arkose with interbedded conglomerate and minor 

limestone. The eastern rim of the area is mostly covered 

with Recent alluvial deposits. The sampled area did not 

extend into the portion covered by alluvium. 

Mineralization consists of iron lode occurrences. 

The approximate locations of these iron prospects is given 

in Fig. 1. Panning for gold is not uncommon in the area. 
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FIELD AHD LABORATORY TECHNIQUES 

A total of £7 heavy mineral concentrates were col

lected in San Teodoro by the Bureau of Mines team using 

a wooden pan. The samples were mostly obtained behind boul

ders and obstacles in the river where stream water flov; was 

slow and along the inner side of the stream meanders. Pan

ning commonly took an hour or more and about 250 grams of 

concentrate was normally collected. Magnetite was removed 

from the heavy minerals by utilising a hand magnet.(Miranda, 

1980). 

The senior author as technical adviser to the PNOC-EDC 

(Uranium Division) in the early part of 1981 suggested that 

heavy minerals be collected besides the ordinary stream se

diments. At each pre-determined sample collection point 

about 1-2 kg of stream sediments were taken, dried and 

screened using a minus 80 mesh sieve„ 

Analyses for uranium were .undertaken at the PAEC labo

ratories with the use of the automated Uranium Analyzer 

System which is similar to that described by Bou3anger et. 

al. (1976)-. The delayed neutron activation analysis (DNAA) 

technique involves the irradiation of 1 gram sample in the 

nuclear research reactor for 60 seconds under a neutron flux 

of 2x10 '"neutrons/cm/sec. The irradiated sample was allowed 

to cool for 10 seconds and then counted for 60 seconds with 

the use of six 3F_ detector tubes embedded in parrafin wax. 

Calibrations were done using standards of known uranium con

tent. Detection limit of this System was 0.1 ppm U for 1 
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RESULTS M4D DISCUSSION 

A total of 428 stream sediment samples were col

lected in 540 sq.kva. Ho heavy minerals were collected 

due to sampling difficulties encountered by the PNOC 

team. Shown in Fig. 2 is the sample location map indi

cating th'-1 project area boundary,. Total uranium was de

termined v:.Lth the use of DMA/, technique. Boulanger et al. 

(1975)~ The results of the uranium analyses were statistic.:'' 

cally treated to determine the geochemical background and 

threshold values using the method of Lepeltier (1969). 

Fig, 3 shows the uranium distribution map in Puerto 

Galera-7in Taodo.v::- region, Oriental Mindoro, The uranium 

background and threshold values were 2„6 pprn and 4.5 ppm U, 

respectively. Values equal to or higher than the threshold 

are considered anomalous, Twent*' five (25) anomalous values 

were detected in Subaang.. Inabasan and Tingloy Rivers and 

their respective tributaries. Three anomalous localities 

in Subaang and Tingloy Rivers as well as in Yubyubon Creek 

were noted. 
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The anomalous localities =re underlain by Paleo

zoic (Carboniferous) Mindoro --vet amorphics. The Subaang 

and Tingloy anomalies are situated within the Paleozoic 

undifferentiated schist terrain while the Yubyubon creek 

anomaly lies in an area underlain by marble. It may be 

noted that the Tingloy River is located very near to an 

iron prospect. 

Shown in Fig. 4 is the uranium distribution in heavy 

minerals in San Teodoro, Oriental Mindoro. Four high ura

nium values (6.5 ppm, 7,8 ppm., 5.7 ppm and 4.7 ppm) were 

found in a tributary south of Subaang River. There was 

partial correlation between the high uranium distribution 

in stream sediments and heavy mineral concentrates obtained 

from a tributary o£- Subaang River by the PNOC and BMG 

teams, respectively. 
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RECOMMENDATION 

Uranium analyses by delayed neutron activation 

of stream sediments from Puerto Galera-San Teodoro 

region of northeastern Mindoro have allowed us to re

cognize three localities which have above background 

uranium concentrations. Further exploration of the 

three anomalous areas is warranted. 

/ \Lj' l\U.»l<£*l>:>JM .i-ii X 

The authors wish to acknowledge the kind support 

by PMEC Commissioner Zoilo '•". Bartolome and Deputy 

Commissioner Lt. Col. ".. Ver Mbano (c;.;s)?A, as v>;ell 

as, Dr. M„ C. Berbano in the publications of this report. 

Mr. F. E. Miranda kindly provided the heavy mineral 

concentrate collected from 3an Teodoro, Oriental Mindoro.. 

Ms. R. Altnoneda assisted in the DITAA of the samples.. 



P-.EC (C) IB 82008 
Page9 

REJERFrCES 

Boulanger, A.,Ev-ns, D.J. ~nd -vaby, B., 1976, Uranium 
analysis by neutron r.ctivation delayed neutron 
counting, Atomic Energy of Canada Ltd., Ottawa. 

Caagusar., Noel, 1966, Petrography of the metamorphic 
recks of northern Hindcro 3ull. of the Institute 
of Filipino Geologist, V.l, n. 1.. 

Lepeltier, C , 1969„ A simplified statistical treatment 
of geochemical data by graphical representation, 
Econ. Geol., v., 64, pp. 53C-550. 

Miranda, "?. E., 19S0, pplication of lov; density sampling 
technique for geochemical reconnaissance exploration 
of Mindoro, Philippines, Bureau of Mines and Geo-
Sciences, Manila. 

Santos, G. et al., 1981, Motes on the geochemical survey 
for uranium in (Mindoro Island, Philippines, Phil, 
atomic Energy Commission, PAEC (C) IB 81002. 


