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INTRODUCTION 
A  survey of Early  Tertiary  rocks of the Okanagan and Boundary 

areas (Church. 1963, 1973) led to discovery of a  large variety of 
zeolites in both volcanic  and  sedimentary  formations of the Pentic- 
ton Group.  The most common of these are natrolitc, laumantite, and 
heulandite  (Plate 5.1). Subscquent re-examination of the original 
survey samples by Z. D.  Hora  indicated lacal abundance of 
clinoptilolite. 

The importance of the  clinoptilolite  discovery  stems  from  indus- 
trial use of this minerd Clinoptilolite  resembles  heulandite and 
belongs to the same mineral-chemical series uf hydrous  cdkiUm- 
sodium aluminum silicates.  Unlike  heulandite, however. clinop- 
tilolite is stable at rel;ttively high  temperaturcs  and  displays re- 
markable  base exchang,e and  absorption p~operties. Clinoptilolite 
has the capacity to absorb ammonia and is well known as a cation 
sieve in removing  cesium  from solutions.  l'hc list of uses  includes 
fillers and  carriers, a component in some construction  materials, 
waste water treatment,  and petroleum  refining. 

The purpose of this report is to provide  preliminary information 
on  the occurrence of zenlites in Early Tertiary rocks, indicating their 
stratigraphic  range and regional  distribution. 

GEOLOGICAL  SEXTING 
The principal  Early 'Tertiary rocks of the Okanagan-Boundary 

area  are  assigncd to the  Pentictun Group  whlch, in the type area near 

about 2 500 metres (Fi;;. 5-11, The  age range for the group,  accord- 
Penticton,  consists of six  formations  having  a total thickness of 

ing to WAr analyses. is 48.4 Ma (whole  rock) to 53. I Ma (biotite) 

meridianally  directed ~naximum stresses that produced  rifting  and 
2 1.8 Ma. SlNctUral control of these rocks appears to have been 

many  graben  and  half-graben structures. 

ZEOLITE  OCCURRENCES 
Formations in the hwer and middle part of the Penticton Group 

are  locally enrichedin  :?eolites.  These include  the basal Springbrook 
and coeval Kettle  River sedimentary rock!. as well as immcdiatelp 
overlying  volcanic members of the  Marron  Formation. Clinop- 
tilolite  shows a prefer<:ntial occurrence as a fine-grained matrix in 
volcaniclastic  rocks slrch as commonly  found in the White Lake 
Formation,  which rests unconformably on the Marron rocks. 

PE,NTlCTON TERTIARY OUTLIER 

westmarginofthePentictonTeniaryoutlierlFig.5-1,sectionA-B), 
The type  section of the  Marron  FormatIan is displayed near the 

where the tiered lava l~nits of this sequencm: overlook Ycllow Lake. 
The Yellow Lake volcanics, lowest member of the Marron Forma- 
tion, are visibly enriclled in zeolites in fresh outcrops along  High- 

dark  pyroxene  phenlxrysts  and light-coloured  natrolite-fillcd 
way 3. These rocks  are  typically grcy  mafic  phonolite laws with 

amygdales.  Calcite  and analcite commonly  accompany natrolite 
lining the  gas  cavities  thomsonite and mordenite are less common. 

Pinklaumontite-lconharditcocc~lrs withcalcite in vcinletsalong the 
main and  satellitic fractures. 

groundmass of the Yellow Lake  lams (Daly, 1912) is indicative: o f  
The occurrence of primary  analcite as phenocrysts  and i n  the 

silica  undersaturation (Church. 1Y78). This characteristic i!, hc- 

of zeolites in these  host rocks. 
lieved to have been an important fjct,,r favouring the developrmt 

The trachytes of the Kitley Lake ;and Nimpit Lake members, ruar 
the middle of the Marron sectLon, host several small zeolite lo- 
calities.  These  consist of heulandite  and, less commonly, 
brewsterite on small fissures. 'Vorth of section A-8, a brovwsh 
tuffaceous  grit  and  siltstone unit at the  base of the Nimpit lava m s  
found tu contain  clinoptilolite  and  analcite in  the 10 to 20 pet iwnt 
range (Table 5-1, Nos. 2 and 3:. 

Elsewhere in the Penticton Tertiary outlier. clinoptilolite was 

tion (Table 5- I ,  No. 1) and in tuffaceous sandstones at the base '31 thf 
found interstitially  in sedimentary rocks in the Springbrook Rrrna- 

Kearns Creek member in the micidb: ofthc Marrnn  Formation ( R b k  
5-1, Nos. 4. 5 ,  and 6). 

SUMMERLAND TERTIARY OUTLIER 
The Summerland Tertiary outlier is a remnant uf a caldera jtruc. 

of the Penticton Group  (Church, 1979). The single observcd zeolite, 
lure with only a fragmentary reDreicntation of the  middle sequt'ncr. 

occurrence in the  Nimpit  trachyte l a v s  and  ash tlows, which untlcr 
lie  most of the basin, is a veinlet of ht:ulandite found midway o r !  tht, 
summit  ridge of Mount Conkle. .3 kilometres  southwest of S u n  
merland. In contrast, a broad apron of sandstones and ( : x -  

glomerates assigned to the Whte  ]Lake Formation.  flanking Giant; 
Head dacite dome on the  west  and north, shows a wide  distritntioll 
ofclinoptilolite, laumontite, arid stiibitc (Tahlc 5.1, Nos. 7 to 5 ) .  

KEUlWNA TERTIARY OUTLER 
The Kelowna Tert iary outlier is a larger copy of the Surnm~rlan~l 

caldera(Church,  1980b).  Again, the WhiteLakeFormation, c o ~ s i s -  
ring of a mixture of volcanic hrel:cias. tuff, sandstoncs, and ;on- 
glomerates,  hosts  numerous oc~:ur:ences of authigenic clinoptildit: 
and  laumontitc (Table 5-1, No:;. 16 to 23). 

ROCK CREEK TERTIARY OUTLIER 
The Rock Creek Tertiary  outlier  consists of a series of ciowr- 

faulted panels of mainly  Kettle R i w  sedimentary rocks and llcllmv 

known  localities of analcite-bearing  shackanite lava (Fig. 5-2 ) .  R e i  
Lake  volcanics (Church, 1980~). 'The area  includes two 0 .  six 

Ed James Lake  member of the  Ksttle River Formation c o m i n  
shale from the Storm Hill member ;and tuffaceous  arkose f r o n  the 

significant amounts of andkite (wairakitc ? )  and  stilbite (Table i- I , 
Nos. 24 and 25). 

CONCLUSIONS 

lowest part of the  section suggesting, at first, a low-grade region11 
Zeolites in the Penticton Group appear to  hc most abundant i n  tt e 

metamolphic effect. However, thc close association of natrolit: ar d 
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LEGEND 

MIOCENE 

(OLALLA  RHYOI.ITE) 

OBSIDIAN, AND ASSOCIATED DYKES 
MOSTLY  RHYOLITE BRECCIA, SOME MASSIVE 

EOCENE (CONTINUED) 

MARRON  FORMATION (CONTINUED) 

131 LAVA WITH  CONSF’ICUOUS 
KITLEY  LAKE MEMBER: TRACHYANDESITE 

GLOMEROPHEN0CRY:;TIC  CLOTS OF 
FELDSPAR 

121 SHATFORD  CREEK MEMBER: LOCAL DEPOSIT EOCENE 
PENTICTON  GROUP 

SKAHA FORMATION 

loa MOSTLY  CI-IERT AND GREENSTONE SLIDE 
BRECCIA AND SOME  TEPHRITE LAVA 
OVERLAIN  BY  POLYMICTIC  FANGLOMERATE 

10b CHANNEL DEPOSIT OF  GRANITE BOULDER 
CONGLOMERATE AND  BRECCIA AND ARKOSIC 
SANDSTONES 

WHITE  LAKE  FORMATION 

191 MOSTLY  Vl3LCANIC BRECCIAS INCLUDING 

TRACHYTIC AND ANDESITIC LAVAS 
PYROCLASTIC ROCKS  AN^ LAHARS, MINOR 

181 AND SHAL.ES 
VOLCANIC CONGLOMERATE, SANDSTONES, 

MARAMA  FORMATION 

AENEAS BUTTE FELDSPATHIC  DACITE E MASSIVE ,APHANITIC DACITE LAVA AND SOME 

~~ 

BRECCIA FORMING MOSTILY REMNANTS OF 
VOLCANIC: DOMES 

17c] VOLCANIC:  CONGLOMERATE  WITH  CLASTS 
FROM THE  MARRON FORMATION 

MARRON  FORMATION 

16( PARK  HILI. MEMBER: MEROCRYSTALLINE 
ANDESITE.  LAVA AND MINOR BRECCIA 

151 NlMPlT  LAKE  MEMBER: TAN TRACHYTE AND 
TRACHYANDESITE LAVA AND  MINOR  BRECCIA 

)4) KEARNS CREEK MEMBER: VESICULAR 
PYROXEhIE-RICH  BASALTIC  ANDESITE LAVA 

~ - OF BROWN  ANDESITE LAVA AND BRECCIA 
WITH SOME QUAFIT%.F:ILLED AMYGDALES 

YELLOW LAKE MEMBER 

MOSTLY  PYROXENE..RICH  MAFIC PHONOLllIT 
LAVA WITH  LOCAL  WELL-DEVELOPED 

AND SOME PRIMARY  ANALCITE, ABUNDAW 
PHENOCRYSTS OF RHOMBANORTHOCLASI! 

ZEOLITE FILLING!; IN CRACKS AND 
AMYGDALES - 
PURPLE  AND  GREY  VOLCANIC  WACKE FROPA 
EROSION OF la  AN[) PINK RADIOACTIVE 
FELDSPATHIC  TRACHYTIC ASH FLOW, 
SANDSTONE.  AN[) CONGLOMERATE 

CLARK  CREEK  PORPHYRY:  A  SILL-LIKE BODY 
RELATED  TO l a  WITH LARGE FELDSPAR 
PHENOCRYSTS 

SPRINGBROOK  FORMATION 

POLYMICTIC  CONGLOMERATE AND BRECC A - 
WITH  CLASTS  DERIVED  MAINLY FROM PRE 
TERTIARY  BEDDETJ ROCKS 

KETTLE  RIVER  FORMATION 

MAINLY  GRANITE BOULDER 
CONGLOMERATES,  ARKOSE,  VOLCANIC 
WACKE. AND RHYOLITE  BRECCIA a SHINGLE  CREEK  PORPHYRY: A COARSE 

FEEDER TO THE  RHYOLITE  VOLCANIC RO(:K!; 
SANlDlNE QUAR1-Z PORPHYRY INTRUSIOIV 

OF Ob 

PRE-TERTIARY  ROCKS 

(y( MAINLY  GRANIT113 INTRUSIONS __ 
MAINLY  CHERTS, GREENSTONES, SCH1S-Fl:IS’E 
ROCKS. AND MINOR INTRUSIONS 
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secondary  analcite with undersaturated  sodic  volcanics of the 

deuteric solutions at th,: time of coaling of the Iavas. Also, the 
Yellow Lake  member m;ay indicate that these minerals formed from 

occurrence of some aumontite  and  heulandite in  fissures 
throughout  wide scctio?s of the Penticton Group indicates  open 
hydrothermal plumbing  systems,  Indeed, the frcquent association 
ufclinoptilolite with tuftaccous sedimentary rocks high in the White 
Lake section  suggests ;at least some is of :ruthigenic or carly di- 
agenetic origin. 

The discovery of clinnptilolite  in Tertiary outliers of the Okana- 
gan-Boundary  region is of economic interest, however. none of the 
occurrences  listed (Table 5-1) attains the present minimumcommer- 
cia1 grade of 80 per ccnt. Nevertheless the wide distribution of 
clinoptilolite  indicated b y  this  preliminary work warrants  additional 
study  and  careful prospxting. 
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