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 1.Facts do not cease to exist because they are 
ignored-A.Huxley           

 2.Deletion of Sabah Pre-Cretaceous was factual 
error-H.D.Tjia(2016) 

The 50-years (1966-2016) debate key questions 
were: Was there Pre-Cretaceous Geology in Sabah? 
Were granitic rocks in Upper Segama Pre-Cretaceous 
and continental, not derived from oceanic ophiolites?                                                         
(‘Granitic rocks’ include granite, granodiorite and tonalite) 

The 50-years debate was between one group with 
field work and analytical data on Jurassic/Triassic or 
older granitic rocks in Upper Segama Sabah and the 
other group without field work and analytical data on 
the granitic rocks, and with the conclusions Cretaceous 
rocks /ophiolites were Sabah oldest and ‘basement’ rocks, 
and the granitic rocks were derived from ophiolites and 
were not Pre-Cretaceous.                                           

An article published by New Sabah Times dated 5 
July 2016 under heading Poised for Geotourism reported 
Professor Dr Felix Tongkul of Universiti Malaysia Sabah 
as stating: ‘the Kawag Forest Area was literally sitting on 
a 200 million years old Crystalline Basement, making it a 
high potential place for geological heritage site’. Upper               
Segama had a ‘gold rush’ in 1800s (Fitch 1955; Leong 
1974). To date Sabah oldest radiometric K:Ar age from 
tonalite is minimum 210 million years (Triassic or older) 
in Upper Segama (Leong 1971, 1974). 

In contrast to Tongkul (2016), 50 years earlier, without 
field work in Upper Segama and no new analytical data on 
the granitic rocks, Hutchison (1966) proposed Tectogene 
Hypothesis which had Cretaceous formations/ophiolites as 
Sabah oldest. The Hypothesis had omitted Upper Segama 
Jurassic radiometric age data from tonalite and others in 
Kirk (1964)-(Leong 1974). Geological Survey Geological 
Map of Sabah (Wilford 1967) showed Sabah oldest rocks 
to be Jurassic or older Crystalline Basement granitic and 
metamorphic rocks underlying Cretaceous formations. An 
unconformity in Upper Segama of fossiliferous Cretaceous 
sedimentary-volcanic rocks overlying amphibolites 
had precluded Cretaceous formations/ophiolites to be 
Sabah oldest or ’basement’ rocks-(Wong and Leong 
1968)-Unconformity between Chert-Spilite Formation and 
Crystalline Basement in Agob-Dabalan Upper Segama, 

Further support for Sabah Pre-Cretaceous came from a 
210 Ma radiometric K:Ar age from tonalite (Leong 1971, 

1974). The 210 Ma K:Ar age from tonalite and significant 
potassium values of the granitic rocks (Leong 1998, 2009), 
indicating a continental origin, had invalidated Cretaceous 
ophiolites as Sabah oldest in Hutchison (1966). Hutchison 
(1988) and Omang and Barber (1996) dismissed Leong 
(1974) as ‘spurious’ without providing factual evidence. 
Hutchison (1989)-Geologic Evolution of Southeast Asia 
and GSM 1996 Edition of Hutchison (1989) dismissed 
210 Ma K:Ar age in Leong (1971, 1974) as ‘have to be 
spurious’ and concluded that the granitic rocks in Upper 
Segama were ‘genetically related to the ophiolites’ . On 
closer scrutiny, it was found that Hutchison 1989, 1996) 
dismissal of Leong (1974)/210 Ma radiometric K:Ar age 
in it and that the granitic rocks were ‘genetically related 
to the ophiolites’ had not been based on new data, but on 
changed data, rock types changed from granite, tonalite to 
metagabbro, gabbro and not low to high potassium values 
of the granitic rocks changed to extremely low potassium 
values (Leong 1998, 2009). In Omang and Barber 
(1996), the age of granitic rocks in Upper Segama was 
changed to Neogene age without evidence (Leong 1998, 
2009). Hutchison (1997) reference to Sabah Cretaceous 
formations as ‘ophiolite basement’ was shown to be not 
Sabah oldest in Leong (1999). Milsom and Holt (2001) 
regarded term ‘ophiolite basement’ as inappropriate as 
in several regions worldwide, oceanic ophiolites often 
obducted over older continental basement. Hutchison 
(1988, 1989, 1996) and Omang and Barber (1996) 
dismissal of Leong (1974)/210 Ma radiometric K:Ar age 
data in Leong (1971, 1974) were reversed by new field 
work and new data from granitic rocks in Upper Segama 
in Graves et al (2000): ‘The oldest K:Ar  radiometric  age 
determined from granitoid in nearby Kawag Gibong river 
is 210 Ma±3 Ma (Early Jurassic) (Leong 1974). We have 
added additional dating (185 Ma, granite) which supports 
Jurassic age’. ‘The acidic rocks belong to calc alkaline 
series and could not have been derived from ophiolites’.                                                                                           

As disclosed in Leong (2016), the following post-
2000 publications, without field work in Upper Segama 
and new analysis of granitic samples, had omitted/deleted 
published Pre-Cretaceous Geology /Geochronology data 
in Graves et al (2000), Leong (1998, 1999), Lim (1985), 
Leong (1971, 1974), Wong and Leong (1968), Wilford 
(1967), and Kirk (1964, 1968)---Tate (2002) Geology of 
Borneo Island Map, Balaguru et al (2003), Lee et al (2004) 
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Lexicon of Malaysia Geology and Wan Nursaiedah Wan 
Ismail et al (2014). The stated 4 post-2000 publications 
had, without new evidence/data, reverted to Hutchison 
(1966) Cretaceous formations/ophiolites as Sabah oldest 
and had  ignored author of Hutchison (1966) support 
for minimum Jurassic in Graves et al (2000)-i.e. Graves 
Hutchison, Bergman, Swauger (2000). 

Tate (2002) ‘Cretaceous crystalline basement’ and 
Tongkul (2005) ‘Mesozoic crystalline basement’ had 
included Cretaceous fossiliferous limestones as ‘basement’ 
rocks in Sabah. Tongkul (2005) ‘Mesozoic crystalline 
basement’ had Cretaceous fossiliferous limestones 
‘lumped’ with Pre-Cretaceous granites. Tongkul (2016) 
‘200 million years Crystalline Basement’ excluded 
Cretaceous rocks.     

                                                             
Sabah Pre-Cretaceous Geology Affirmed; 
Regional Aspects:                                                                       

 Granitic rocks of Sabah Crystalline Basement had 
radiometric ages of minimum 210, 185 million years 
(Leong 1971, 1974; Graves et al (2000) and ‘could not 

have been derived from the ophiolites (Graves, et al 
2000). Ophiolites have been regarded as sea floor rocks 
formed in marginal oceans next to continents (Plummer 
et al 2003). Supercontinent Pangaea began to break-apart 
about 175 million years ago (Rogers and Santosh 2004). 
Were granitic rocks in Upper Segama (older than 175 Ma 
at minimum radiometric ages 185 Ma, 210 Ma) part of 
Pangaea/part of Laurasia?

From Tjia (1999) after Tjia (1988)-‘Accretion 
Tectonics in Sabah…’ –  ‘It has been proposed that 
eastern Sabah is an exotic terrane originating from the 
continental margin of eastern Asia through sea-floor 
spreading of a Proto-South China Sea Basin. This 
continental fragment broke off eastern Asia and drifted 
in a southerly direction to ultimately become attached 
into Borneo in early Miocene’. The Jurassic-Triassic 
or older granitic outcrops in Upper Segama, which lie 
within Tjia (1999) Kinabalu Suture Zone, most likely 
indicate ‘exhumed’ parts of an underlying Pre-Cretaceous 
continental basement in Sabah.                                              

Figure 1: Origin of Malaysian Terranes: Source: Tjia (1999).




