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Microscopic sedinzentologicul studl. of rile Mirunjcrti ;ifgal Linzcstone ' 
Member of the Huzur~  Formiion (Hrrzara Slates) of Mrhiagali urea, District 
Hazara, fs made, follorving the petrographic clnssif;cariun of limestontv of 
Folk (1959). 

lo infer crtvironments of deposition for every rhitl section cudfir rhe unit, us a 
\ d d e *  

Syst~matics o fdga l  material is not deaf1 w;th except for idcnrv'irig it as 
"Green Slromatolyric Algac". Osrracod~s w r c  met wirhm u i h h  secbiion 
wltich, /lo awvr ,  roull  not be ider1ri)W. 

INTRODUCTJON 
A light grey limestone sequence with significant algal material is devclopcd within 

the Early Palaeozoic Hazara Formation (Hazara Slates of carIier workers), in the 
Nathiagali area. This unit is provisionally rcfcrrcd to as Mira1:jani Algal Limcstonc 
Membcr till its formalization by the stratigraphic Committee of Pakistan. It  is 115 
feet thick. Its exact stratigraphic position could not be ascertained as thc lower 
con tact of the slates is faulted against the Jurassic Samana Suk Limestone. Accord- 
ing to Latif (1 970), however, it is developed i n  the lower part of the Hatara Formation. 

The section studied (Grid Ref: 063450, T. Shcet 43 F/8) is cxposcd along thc wcr t- 

ernmost path leading to Miranjani Peak (lat. 34'06'15" N; long. 73"24'?2" E) frcm 
the Nathiagali Rest House (lat. 34'4 j 'N; l o n ~ .  73'8)'E) and is dcsigmted here as 
the  type locality of the member. Samplcs.were taken at every change of lithclogy as 
observed under a X.10 hand lens and their characteristics noted. In all, twrnty two 
'samples were taken which were later studied in thin sections and the ficld ob~~rvat ions  
were thus suppkrncntcd by laboratory studies. The samples and thin sections are 
deposited with the Geology Depart mint, University of the Punjab, Lahore. 
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DISCUSSION 

by both of these parameters . . .  are discussed for every thin gc t i  
. . 

are described in an ascending stratigraphic order. . ,  - - 
, - < .  

Thin Section No. I. 

conditions as 
on. The thin 

\-- . 
I .  I * -  

- ,  

depicted 
sections 

The base of the Algal ~ imes tone  is marked by an iron-stained pelsparite 10 ft. 
thick, weathering ye1 low. Few mica flakes, clay minerals and some findy laminated 
ai~iillaceous material were observed. The section suggests semi-arid to  arid condit- 
tions of deposition in shallow waters, of high enerey conditions. 

I . . . I  Thin Section No. 2. ' ' 

Micritic limestone showing low energy conditions at the time-of deposition, 
without current action. Sutured contacts of various fractions of lithology indicate 
pmecon temporaneous compaction. 

Thin Sections No. 3 & 4. 
Intrabio-oosparite* showing high energy agitated conditions as is evident also 

from truncations of ooliths (Fig. I )  and  presence of intraclasts. T h e  length to  breadth 
ratio of intraclasts (Fig. 2) also suggests the same. Some pnecontemporaneous 
compaction is suggested by sutures. 

Thin Section No. 5. 
Intrabio-oomicri te suggests abnormal conditions as evident from juxtaposition 

of low and high energy constituents. Jt can be explained eithcr as a reult of incorpo- 
ration of trickling micrite into the interstices of ooliths which were being formcd in 
high cncrgy conditions, or the incorporation of reworked ocrliths from some nearby 
high energy conditions into the low energy micritic dcpositional interface. 7-hc 
formx explanation is acceptable as no reworking of ooliths (Fig. 3) was discernable. 

Thin Section No. 6. 
Biolithite wil h algal pisolites showing chaotic arrangments of algal encrustations 

indicate periodic conditions of growth of algae. This is a manifestation of the fact 

that ooliths can be formed in 'low .erngy conditions as evidcnt from the eccentricity, 
irregular shapc and the chaotic arrangement of algal Irrminations, truncating cach 
other. 

Thin Section No. 7. 
~ i c r i t i c  carbonate rock indicatingdccp water low energy conditions without any 

carrent activity. Veins of clastic material suggest dessication with resulting drifting 
------- 
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Dcviatioo from tbc pmcedure of aomeaclaluk, as proposed ~ Y Y  Folk (1959), b rmda and rll 
tbt allocberns are meationad lor a better appraisal by tbe mdm. 



of original material into mud cracks. A lot of solution is evident from sutured 
boundaries between dense and loosely packed horizons. 

i ' . # .  . . Thin Sections No. 8, 9 & 10. , - . . 

Biolithite with parallel kminated green stromatolytic algae (Fig. 4) indicates 
shallow oxygcirated water of comparatively high salinity. ~ur rowi  show that the  
material had enough consistency to retain the walls of the cavity. , . t - i 

Thin Section No. 11. * . I ' .  . . 

Wavy lamination of algae indicates a tendency of algae to convex upwards r e -  
ponding to deeper waters -than those during the deposition of rock of thin sections 
No. 8, 9 a d  10. Biolithite rock suggets autochthonous growth in low erngy 
oxygenatedmditions. ' . .  i 

Thin Section No. 12, 

Biointramicrite: This association suggests tither of the two conditions a s  
expressed under the section number 5. -  Jn the present case, second choice is Favoured 
by the presence of bird's eye structure which suggests under-water cracking. Fossils 
indicate conditions favourable for .life. 

Thin Section No. 13, 

Intraoosparite suggests high energy condition while the coarse grain of the 
rock shows less transporation as i s  also evident from the angularity of grains. 

Thin Section No. 14. 

Intraoosparite is a manifestation of high energy agitated shallow watcr conditions. 
The absence of any alignment ,of intraclasts shows high energy conditions while 
absence of sorting suggests dumping. 

Thin Section No. 15. 
Intramicn'te suggets abnormal conditions. One is to choose tither of the t w o  

inferences, as given below, from such association. Either the deep calm water basin 
of micritic realm was receiving high energy components (intraclasts) or a sudden 
pulsation of the high energy depositional interface resulted in trickling of rnicrite. 

Thin Sectfon No, 16. 

Originally intramicrite as thin section No. 15 but washing has replaccd the 
micritc with sparry cement, Welldefined boundaries of voids filling show vigorous 
shaking and not ripping of the  sedimentary interface. 

Thin Section No. 17. 

Pelintramicrite: (Refer to section No. 15). Pelle~ted fabric reveals churning 
action of the organisms. . . * .  - .  . ,  . . ' r  



'TMI~ Section 'NO. 18. P I 

Oosparite with half-moon ooliths (Fig. 5) suggets currents of {do low intensity 
to drive or overturn the grain so that precipitation .p~?&inugd qnly on oqe 
side. . Sparry cement shows .washing phenomenon. Presence oS articulated pstra- 
codes indicates optimum conditions for gro~lth of organiims. 

i I : , Thin Section NO. 19. 
Intramicrite: refer to section No. 15. .. . . . ,  I !. 

Thin Section No. 20. 
'Ptlmicrite indicates low entrgy and deeper water conditions. The 'green faecal 

-pellets (Fig. 6)  suggest oxygenated waters of viry low salinity allokng flourishing 
growth of organisms. Drtrital sand (Fig. 6) and olhcr terrigineous material show 
influx of this material from nearby basin of  deposition. Flow . structure . indicales 
bioturbation phenomenon, in the sense that living organisms were responsible for 
creating turbulance in otherwise caIm malieu of deposition. 

I 

Thin Sectiom No. 21 & 22. 
O~sparite, representing the top of thc Algal Limestone, indicates high energy 

conditions. The aligned needles (Fig. 7) of material derived from the erosion of the 
slates of the Haznra Formation indicate that the current velocit) was great enough lo 
erode the slates. The presence of mechanical bridges also favours this inference. Thc 
length to breadth ratio of flakes of sl:~tes suggests only a trnnsporation of a few 
hundred yards. 

CONCLUSION 
The deposition of thu Miranjiini Algal Limestone Member commcncrd in ccrtairi 

nrens of the subsiding geosynclinnl tract of thc  Hwnra Fa n:atiotr. This develop- 
ment was due to thc absence ol'this subsidcncc in those arms which pave rise to a, by 
and large, shallow basin with concomitant prevalence of lagoonal conditions. The 
depositional interface was rejwtedly going under shallower and deeper waters which 

were sometimes calm and quiet, and agitated at others. Processes of bioturbation, 
solution, dumping of material, under-water cracking, and shaking of the clepositio~~zll 
interface are amply indicated at different lewls. Flakes of the slntes towrds  the top 
of the Algal Limestone indicate penecon temparaneous erosion or the slc~cs and (heir 
incorporation into the lirnestonc. Further, thc Ht3ter was warm and snturotcd 
enough to i nit ia tc precipilaiion of CnC03 and wns oxygenated as well, which led 
algae to grow. Generally speaking, the conditjons were not much optimtim for 

the grourth of organism. I 

To conclude, the Miranjani Algal Limestone member was deposited in ncar- 

shore shoals to  slightly off-shore Iagoona1 conditions. 



Fig. 1 .  Intrabio-oaspariie: Broken ink line shows 
trunca~ion of oolith. x 33 

Fig. 2. Intrabio-oosparite : In traclast marked as 
I showing length t o  breadth'ratio. x 33 



Fig. 3. Intrabio-oomicrite: Untruncated ooliths, 
marked as 0, in micritic cement. x 33 

Fig. 4. Biolithite: Dark lines showing parallel 
laminated green stromatolytic algae, x 33 



Fig. 5. Oospa ri te : Showing a half-moon ooliih. x 33 

Fig. 6. Pelmicrite: Showing detrital sand (white grains) 
and faecal pellets (black grains), cemented by 
micrite (light grey). Yc 77 



Fig. 7. Oosparite: Showing ooliths, markcd as 0 ,  
and needles of slates, marked as N. x 33 
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