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GEOLOGICAL REPORT ON THE GATAGA DISTRICT 

REGIONAL GEOLOGY 

STRATI GRAPHIC AND GEOGRAPHIC SETTING 

Strata underlying the Gataga Project area range in age from 

Middle Proterozoic to Early Miss i s s ipp ian. The s t rata that 

are of greatest importance to the project are those of l a t e s t 

Cambrian to Miss i ss ippian age, l i s t e d in Table I. The Late 

Devonian to Miss i ss ippian "Black e l a s t i c s " are in the youngest 

s t ra t i g raph ic assemblage in northern B r i t i s h Columbia (Table 

I ) . They unconformably over l i e S i l u r i an dolomit ic s i l t s t one 

to mid-Devonian limestone and shale. Regional mapping by 

Gataga Project geologists and the Geological Survey of Canada 

(Gabr ie lse, 1977; Taylor, 1979; Taylor et al_., 1979) has 

delineated four continuous to discontinuous belts of Black 

C la s t i c s that extend from Braid Creek, on map sheet 94-L-

1, southeasterly through Gataga Lakes and the Kwadacha 

Wilderness Park to the Ospika River, a distance of over 

200 ki lometres. The Black C las t i c s belts are named, from 

northeast to southwest, the Akie, the E l f , the Cirque and the 

Pesika. The Pesika i s a composite, i l l - d e f i n e d be l t of small 

synformal keels of Black C l a s t i c s . The belts are preserved 

in fundamental sync l ina l structures that are par t l y bounded 

by normal fau l t s and west-dipping thrust f au l t s that place 

Ordovician Kechika Group to Ordovician Road River and 

S i l u r i a n S i l t s tone strata s t r uc tu ra l l y on top of the Black 

C Iast ics . 

Uni t 1, Kechi ka Group 

Ceci le and Norford (1979) described f i ve subtle units of the 

Kechika Group that range in age from l a te s t Cambrian to l a te 

Early Ordovician. Two map-units, 1A and IB, are used in the 

Gataga Project area. The middle Kechika, 1A, i s over 500 

metres of l i g h t grey weathering l imestone. I t i s character­

i s t i c a l l y p h y l l i t i c , nodular, a rg i l l aceous , and moderately 
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re s i s tant . The Upper Kechika, IB, i s l i g h t brownish-grey 

weathering limestone. It i s grey, p h y l l i t i c , nodular to 

laminated, argi l laceous to s i l t y , dolomit ic and c l i f f -

forming. Part of the Upper Kechika Group i s i n te rd i g i t a ted 

with Road River Group shales on the eastern margin of the 

Akie Be l t . 

ROAD RIVER GROUP 

The Road River Group includes basinal shaly s t rata that range 

in age from Early Ordovician to Early Devonian in the Gatage 

region (Ceci le and Norford, 1979; Norford, 1979). Ceci le and 

Norford (1979) divided the Ordovician part of the Road River 

s t ra ta into 5 un i t s : 

OR^ i n t e r s t r a t i f i e d shale and quartz i te with minor 

dolomite. 

OR^ d i s t i n c t i v e res i s tant rusty shales 

OR^ basalts, shale and s i l t y shale, with dolomite 

slope breccias and debris flows associated with 

the Skoki shale-out 

OR2 yellow weathering limestones 

OR-j nodular calcareous shale 

The S i l u r i an part of the Road River Group includes two major 

un i t s . The SL un i t , S i l u r i an Limestone, i s 20 to 100 metres of 

t h i n l y bedded buff-grey weathering grey limestone. The SD unit 

of Ceci le and Norford (1979) i s the S i l u r i an S i l t s t one . The 

S i l u r i an S i l t s tone includes s i l t y dolostone, dolomitic s i l t s t one 

and f o s s i l i f e r ou s quartz i te that l i e between shales dated as l a t e s t 

Early S i l u r i an and Early Devonian ( i b i d . ) . The uppermost Road 

River map-unit i s Early Devonian grey g r a p t o l i t i c shale which 

over l ies the S i l u r i an S i l t s t one . 

The Gatage Project geologists have divided the Road River Group 
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into f i v e packages to f a c i l i t a t e mapping; 

Unit 6 Lower to Middle Devonian limestone and 

shale. 

Unit 5 S i l u r i a n S i l t s tone 

Unit 4 Road River ( res t r i c ted) 

Unit 3 Skoki Formation shale-out 

Unit 2 Ordovician Volcanics 

Unit 3 is omitted from the fol lowing descr ipt ions because i t 

does not occur in the area of i n te res t . 

Unit 2, Ordovician Volcanics 

Bright orange-weathering, buff and green calcareous basalt brecc ias; 

t u f f s ; and massive, amygdaloidal, subophitic flows over l i e the Kechika 

Group, separated by a th in interva l of recessive shale. The basalts 

are up to 100 or more metres th i ck . The breccias are composed of 

c a l c i t i c and c h o r i t i c mafic fragments in a matrix of buff to cream 

arg i l laceous limestone and grey calcareous shale. The basalts and 

related s i l l s occur only beneath the E l f Be l t of Black Ca l s t i c s . 

Unit 4, Restr icted Road River Group 

The r e s t r i c t ed Road River Group i s divided into eight sub-units: 

4A i s buff to l i g h t grey weathering, black, g r a p t o l i t i c , wel l -c leaved 

shale. It i s the most common of the Road River rock types. 4B i s 

bioturbated s i l t y dolomite that resembles the S i l u r i an S i l t s t one . 

4C i s a wel l -c leaved s i l v e r y grey-weathering, l o c a l l y rusty s i l i ceous 

g r a p t o l i t i c shale that looks very much l i k e the Gunsteel Formation. 

It contains beds of laminated and nodular ba r i te . 

4D and 4F are very s im i l a r and are mapped separately only where they 

can be seen in s t ra t i g raph i c context. 4D occurs with in the shales 

whereas 4F occurs near the top, underlying the S i l u r i an S i l t s t one . 

4D and 4F are 20 to 100 metres of t h i n l y bedded buff-grey weathering 

grey limestone, equivalent to the SL unit of Ceci le and Norford (1979). 
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The limestone beds are graded tu rb id i te s with minor cross laminae, 

some slope breccias and interbeds of black shale. 

4F i s quartzose sandstone t u rb i d i t e with minor carbonate f o s s i l f r ag ­

ments. It occurs only in the Akie Be l t and the southern part of the 

E l f Be l t of Black C l a s t i c s . 4G is black ribbon bedded chert often 

with limestone horizons and th in interbeds of black g r a p t o l i t i c shale. 

It crops out near the top of the Road River succession on Gataga 

Mountain at the northwest end of the Gataga d i s t r i c t . 4H is massive 

bedded grey limestone at the same pos i t ion as 4F,.immediately beneath 

the S i l u r i an S i l t s tone . I t i s seen mainly in d r i l l core at the ELF 

property. 

Unit 5, S i l u r i an S i l t s tone 

Unit 5A, orange to brown-grey weathering dark grey s i l t y dolostone to 

dolomit ic s i l t s t o n e , i s a d i s t i n c t i v e marker formation throughout the 

project area. I t has g rap to l i t e s , s i l i ceous sponge spicules and feeding 

t r a i l s . There are many d i f f e ren t var iants of th i s rock type: 

5A1 bioturbated with i r regu la r mott l ing , or large fan-shaped 

feeding t r a i l s 

5A2 calcareous with abundant large d i f fuse pyr i te nodules and 

laminae (Cirque d r i l l c o r e ) 

5A3 graded quartzose sandstone with coral and sponge fragments 

(east of GIN Claims) 

5A4 d i s t i n c t i v e l y planar laminated 

5A5 rhythmic massive graded beds 

5A6 interbedded with black shale 

5A7 intraformational breccia 

5B laminated limestone 

Variants 5A1, 5A4 and 5A5 are the most common. The s i l t s t one i s general ly 

wel l -c leaved, so much so that in 5A1 the primary bedding i s very d i f f i c u l t 

to recognize. 
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Unit 6, Early to Middle Devonian Limestone and Shale 

Unit 6 includes a var iety of limestones and shales that over l i e the 

S i l u r i an S i l t s tone and underlie the Late Devonian Akie Shale. Unit 

6A, the Paul River Formation, i s grey, massive to thick bedded l ime­

stone composed almost en t i r e l y of stromatoporoid, coral and c r ino id 

debris with some f o s s i l s in growth pos i t i on . The Paul River Form­

ation occurs in two main areas: the Kwadacha Reef on the east margin 

of the ELF Be l t , and the Pesika Reef on the western margin of the 

Pesika Be l t . The Kwadacha Reef i s over 300m thick near the headwaters 

of the Paul River. It thins toward the north, east, northeast, and 

pinches out en t i r e l y near the Akie River and the ELF property l i n e . 

S imi la r foss i1 i ferous limestones in the Nahanni map-area have l a te s t 

Middle Devonian corals and conodonts (Gordey, 1979). 

Unit 6H, dolomit ic quartz i te t u rb i d i t e s , occupies the same s t r a t i -

graphic pos i t ion as 6A, but about 25% of the section i s interbedded 

black shales that contain Early Devonian g rapto l i te s (Norford, 1979). 

The tu rb id i t e s have graded bedding, load casts , basal shale chip r i p -

ups and some fragments of the coral Favosites. Unit 6H i s r e s t r i c ted 

to the Akie Be l t . 

Units 6B, 6C, and 6F are black g r a p t o l i t i c shales. In 6B there are 

interbeds of l i g h t grey-weathering dolomit ic s i l t s t one with f o s s i l 

fragments. In 6C there are interbeds of th in grey f o s s i l i f e r ou s l ime­

stones with Favosites cora l s , stromatoporoids and cr ino ids with twin 

ax ia l canals. Unit 6C is a major component of the Pesika Belt and i s 

interpreted as a d i s t a l equivalant of 6A. 

Unit 6D i s found only on the ELF Claims. I t i s th in to thick-bedded 

breccia of chert, quartz sand and shale chips interbedded with black 

abundantly g r a p t o l i t i c shale. The breccias are debris flows and 

graded tu rb id i te s with flame structure at the base. 

Unit 6G was mapped on the east side of the CIRQUE Property, s t r a t i -

graphical l y overly ing the Kwadacha Reef. I t i s sooty grey-weathering, 
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black s i l i ceous shale to ribbon-banded porce l l an i te with d i f fuse 

s i l t s t one laminae. These are ovoid limestone concretions from a 

few centimetres to over 10cm in diameter. This porce l lan i te grad-

a t i ona l l y over l ies 6C s i l t y shales which have foss i1 i ferous limestone 

tu rb id i te s near the base. I t i s gradat ional ly over la in by s i l t y 

shale mapped as Akie shale. These ribbon porce l lan i tes are possible 

l a t e r a l equivalents of the Gunsteel ribbon po rce l l an i te , 8A. In 

th i s case they would be Late Devonian rather than Early Devonian in 

age, and the s i l t y shale would also be younger. 

BLACK CLASTICS 

The mapping program, pr imar i l y concerned with the internal s t r a t i ­

graphy of the Black C l a s t i c s , has documented the presence of three 

widespread l i t h o l o g i c un i t s . The ear ly Late Devonian Akie Shale 

forms the base of the Black C la s t i c s and consists of an i r regu la r 

blanket of brown s i l t y shale with interbedded s i l t s t one s . The l a te 

Devonian Gunsteel Formation, cons i s t ing of s i l very-grey weathering 

black s i l i ceous carbonaceous shale, chert and a rg i l l i t e , conformably 

over l ies the Besa River. I t i s host fo r most known s t ra t i fo rm b a r i t e -

sulphide mineral occurrences and most of the large s t ra t i fo rm barren 

bar i te deposits in th i s region. 

The Miss i ss ippian Warneford Formation unconformably over l ies the Gun­

steel Formation and consists of interbedded s i l t y shale and polymict ic 

conglomerate. 

Unit 7, Akie Shale Formation 

The Akie Shale, poss ibly co r re l a t i ve with the Besa River Formation, 

unconformably over l ie s the Road River to Mid-Devonian succession with in 

the four belts of Black C l a s t i c s . I t i s interpreted to reach thicknesses 

of over 500m with in parts of these be l t s . There are f i v e l o c a l l y mappable 

members but the s t ra t i g raph i c pos i t ion i s unclear. Many of the members 

are 1 i t ho l o g i c a l l y s im i l a r to the Warneford shales. 
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Unit 7A i s well cleaved, grey weathering, laminated and commonly 

d i s t i n c t l y bedded grey s i l t y shale. Unit 7B, the P in - s t r iped Shale, 

i s d i s t i n c t l y laminated to banded rusty grey to l i g h t grey weathering, 

well cleaved, dark brown to black, soft shale with interlaminae and 

thin interbeds of shaly s i l t s t one . The P in - s t r iped Shale is mapped 

mainly in and southeast of the ELF Group. Unit 7C i s - p h y l l i t i c , 

l e n t i c u l a r cleaved rusty brown weathering, soft black shale. 

Some units mapped as 7D and 7E are of uncertain s t rat ig raph ic 

pos i t ion. 7D i s rusty brown weathering, so f t black p y r i t i c shale 

that forms very large s la ty cleavage plates with i n d i s t i n c t laminae. 

7E is l i g h t grey to grey, rusty-speckled weathering, black s i l t s t one . 

The s i l t s t one i s generally quartzose and well indurated but in places 

i s interbedded or intergradational with s i l t y shales. Some of the 

7E, p a r t i c u l a r l y on the FLUKE, includes quartzose l i t h i c sandstone. 

7E i s interpreted as tu rb id i te deposits. 

Unit 8, Gunsteel Formation 

The Gunsteel Formation is t y p i c a l l y s i l v e r y blue-qrey (gunsteel) 

weathering, black, s i l i c eou s , laminated shale. Twenty-five units 

have been dist inguished for mapping and logging core because th i s i s 

the unit that hosts the s t ra t i fo rm ba r i t e , z inc and lead deposits. 

There are ba s i ca l l y s ix important members that are mappable in the 

ELF. Unit 8W i s the map label for undivided Gunsteel Formation. 

The Ribbon Po r ce l l an i t e , 8A, i s gunsteel-weathering, laminated black 

s i l i ceous shale and porce l lan i te with up to 80% s i l i c a . I t i s d i s t ­

i n c t l y ribbon bedded with shale interbeds. In some places i t i s quite 

s i l t y . There are limestone concretions up to several decimetres in 

diameter. This c l i f f - f o rm ing unit ranges from a few metres to hundreds 

of metres in thickness. 

The Ribbon Porce l l an i te i s over la in by the Pregnant Shale which has 

been mapped as Unit 8C underlying and adjacent to minera l i za t ion , 
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and 8S overly ing the minera l i zat ion. I t i s gunsteel weathering 

f i n e l y laminated s i l i ceous black shale with l o c a l l y abundant laminae 

of pyr i te and nodules of p y r i t e , ba r i t e , c a l c i t e and chert. There 

are interbeds of 8R: very f ine-gra ined, f i n e l y laminated, more than 

10% laminar banded pyr i te interbedded with black s i l t y s i l i ceous shale. 

The Pregnant Shale over l ies the bar i te and lead-z inc sulphides, Units 

8G to 8Q in the CIRQUE d r i l l holes. These are described in deta i l in 

indiv idual d r i l l reports. The bar i te and lead-z inc sulphides are 

within the Pregnant Shale in the ELF d r i l l holes. There i s also a 

massive bed of black po rce l l an i t e , 8D, that occurs above the ore in 

CIRQUE d r i l l holes. Unit 8D in outcrop i s a useful marker bed near 

the top of 8C. 

The top major Gunsteel unit is s i l v e r y grey-weathering, black g raph i t i c 

shale with abundant l i g h t grey s i l t s t one to chert granule conglomerate 

interbeds. This un i t , when intersected in d r i l l core, s p l i t s along 

graph i t ic partings and i s termed "poker chip" shale, Unit 8T. In out­

crop th i s unit tends to be cleaved into l e n t i c u l a r f lakes and i s termed 

p h y l l i t e , Unit 8U. The correct s t ra t i g raph ic assignment of 8T and 8U 

is uncertain. The chert granule to pebble conglomerates in parts of 

the 8U map units suggest Warneford a f f i n i t i e s , yet the weathering 

colour i s gunsteel. 

Unit 9, Warneford Formation 

The Gunsteel Formation i s unconformably over la in by rusty brown 

weathering s i l t y shales and chert-pebble conglomerates of the 

Warneford Formation, map-unit 9. Units 9A and 9B are both shales. 

Unit 9A has i n d i s t i n c t bedding in the shales and interbeds of l i t h i c 

sandstone and orange-weathering dolomit ic s i l t s t o n e . Unit 9B i s 

d i s t i n c t l y laminated dark brown-grey s i l t y shale. Units 9C and 9D 

are conglomerates and sandstones: Unit 9C i s composed only of v a r i ­

coloured chert whereas 9D i s po lymict ic . The chert conglomerate beds 

are tu rb id i te s with f l u t e and groove casts showing westerly der ivat ion. 
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Unit 10, T r i a s s i c Shale 

The topmost strata are T r i a s s i c , brown-grey, calcareous to non-calcareous, 

s i l t y shale with some chert pebble conglomerates. 

REGIONAL STRUCTURE 

Rocks in the Gataga Project area were deformed mainly during the Laramide 

Orogeny from the Latest Cretaceous to Early Oligocene. The deformation 

i s fundamentally influenced by the primary depositional troughs, f au l t s 

and rock types. The four belts of Black C la s t i c s occupy the cores of 

2 to 5km-broad second-order sync l ina l structures with in the 10 to 

30km-wide f i r s t - o r d e r s t ructura l trough in the Kechika Group. The Kechika 

Group i s t i g h t l y folded and thrusted i n te rna l l y but only the broad folds 

are read i ly mappable. The broad synclines generally have normal s t r a t i ­

graphic contacts on the east but are overthrust by Kechika Group on the 

west. The belts have internal th i rd-order folds and thrusts on the scale 

of 0.5 to 2km. The folds in the Mid-Devonian limestone are open and box­

l i k e with t i ght keels. I soc l ina l folds and thrusts dominate in the Road 

River and S i l u r i an S i l t s tone where the Mid-Devonian limestone i s missing. 

The thrusts are deeply rooted fau l ted folds with only the broken crests 

of an t i c l i ne s exposed in the leading edges. The thrusts are commonly 

imbricated, causing repet i t i on of the S i l u r i an S i l t s tone underlain by a 

th in wedge of Road River shale. The change from folds in the East to 

thrusts in the West occurs approximately at the pos i t ion of the b a r i t e -

lead-zinc deposits with in the CIRQUE and ELF Be l t s . Smaller-scale 

structures are discussed in the property descr ipt ions. Most structures 

plunge toward the northwest in the southeast hal f of the area. Northwest 

of the CIRQUE Property, structures tend to plunge southeasterly. Axia l 

planar cleavages and minor folds are well developed in the shaly s t r a ta . 
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There are two major normal f a u l t arrays: 

1) Normal fau l t s trend approximately perpendicular to 

the Laramide structures. Southeast of the CIRQUE, 

these are down-thrown on the southeast s ide. North­

west of the CIRQUE the normal f au l t s are down-thrown 

to the northwest. The net r e su l t of these normal 

fau l t s i s to minimize the e f fec t of f o l d plunges on 

the s t ra t i g raph ic level of Recent erosion. There i s 

possible s t r i k e - s l i p movement on some of the f au l t s . 

Gabrielse (pers. comm., 1980) suggested that the 

fau l t s are Laramide in age; a response to r e l a t i v e l y 

tensional stresses acting perpendicular to the d i r e c ­

t ion maximum stress during the Laramide Orogeny. 

These normal fau l t s have r e l a t i v e l y i n s i g n i f i c an t 

e f fec t on a regional scale but on the property sca le, 

the of f sets of 10 to 100 metres can be c r u c i a l . 

2) Normal fau l t s that trend roughly pa r a l l e l to Laramide 

structures also have of f sets of tens to hundreds of 

metres. They are recognized in regional maps where 

they tend to emphasize the depth of second-order 

syncl ines. They are also recognized in property maps 

and cross-sections of d r i l l holes where they s i g n i f i ­

cantly o f f se t some un i t s . None have been yet documented 

to o f f set Pb-Zn-Ba mineral horizons. 

REGIONAL PALEOGEOGRAPHY 

The Ant ler Orogeny of the Western United States and Alaska i s recorded 

by Upper Devonian westerly-derived f l y sch with associated chert, s i l t -

stones and shales along the west coast of North America. The Black 

C la s t i c s of the Northern Co rd i l l e r a are associated with th i s event 

of rapid subsidence and marine transgression. 
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The four belts of Black C las t i c s of the Gataga area are with in the 

southern t i p of the f i r s t - o r d e r Selwyn Basin between the continental 

platform carbonates on the east and the s a l i en t of platformal carbonates 

on the west. 

The thickness and pos i t ion of the Late Middle Devonian Kwadacha and 

Pesika Reefs i s thought to r e f l e c t d i f f e r e n t i a l r e s t r i c t ed movement 

of fundamental crusta l blocks bounded by growth fau l t s that were 

act ive during the Middle Devonian. Growth f au l t i n g is also suggested 

by anomalously th ick Black C la s t i c s in the four order synclines and 

the local occurrence of Ordovician basalts with in the E l f Be l t . The 

thickness and facies d i s t r i bu t i on of the Akie Shale suggests that 

Late Devonian s i l t y shale and s i l t s t one to conglomeratic t u r b i d i t e 

deposition was l im i ted to the areas w i t h i n , and contro l led by f a u l t -

bounded troughs. Provenance of coarse c l a s t i c s was l oca l and possibly 

from both sides of the troughs. The f i n e l y laminated d i s t a l - t u r b i d i t e 

shales could have been derived from a great distance. The order troughs 

are coincident with the four preserved belts of Black C la s t i c s and are 

part ly del ineated by the zero edges of the Kwadacha and Pesika Reefs. 

The Gunsteel Formation records r e l a t i v e l y quiescent conditions marked 

by accumulation of graphi t ic s i l i ceous shale interrupted by sporadic 

tu rb id i te s with in the same second-order troughs. During continuous 

deposition of shale and sporadic t u r b i d i t e s , exhalations of metal l i ferous 

s i l i ceous brines accumulated in small th i rd-order basins adjacent to 

growth f a u l t s . The shales in these th i rd-order basins are dist inguished 

by increased thickness of the shales - - and the abundance of s i l i c a , 

pyr i te nodules and laminae, bar i te nodules, c a l c i t e nodules and trace 

lead, zinc and barium contents r e l a t i ve to the rest of the Gunsteel 

Formation. A f te r exhalations slowed or ceased, shale deposition con­

tinued as before, with in the troughs. 
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The end of quiescent conditions i s marked by the s i l t y shales, chert-

pebble conglomerates and sandstones of the Warneford Formation. This 

c l a s t i c expression of the Ant ler Orogeny was spread eastward across the 

area to blanket both troughs and highs. 

Respectful ly submitted, 

C.W. JEFFERSON 

Ap r i l 29, 1980. 
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COMPARISON WITH THE VARISCAN FOLD BELT, GERMANY 

Devonian s t ra ta of the Akie D i s t r i c t of the Selwyn Basin are comparable 

in great deta i l with Devonian s t rata of the Variscan Fold Be l t . The 

comparison must s ta r t with Devonian rocks because no autochthonous 

S i l u r i a n or older s t rata are preserved in the Variscan Be l t . S imi­

l a r i t i e s are as fo l lows: 

1. There are strong fac ies changes between Lower to 

Middle Devonian stromatoporoid limestone reefs and 

l a t e r a l l y equivalent shales. The reefs are asym­

metrical in thickness. 

2. Reefs and ore deposits are re lated to lineaments 

interpreted as growth f a u l t s . 

3. The ore bodies are stratabound, syngenetic, and hosted 

by rusty to gunsteel-weathering black shales. 

4. The shales underlying the ores are p in s t r iped, com­

posed of s i l t s tone- sha le d i s t a l tu rb id i te s with i n t e r ­

beds of quartzose sandstone t u rb i d i t e s . 

5. There are f i r s t - , second- and th i rd-order deposit ional 

basins con t ro l l i ng the ore bodies. 

6. The th i rd-order basins are recognized by the anomalous 

thickness of the shales and the abundance of diagenetic 

chert nodules, bedded po r ce l l an i t e , py r i te nodules, 

pyr i te laminae, bar i te nodules and trace amounts of lead, 

z inc and barium. Evidence of the basins per s i s t above 

the deposits. 
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7. There are f ine to coarse turb id i tes interbedded with 

the massive to f i n e l y laminated sulphides and sulphates. 

8. Metamorphic grade i s low, but cleavage i s well developed 

so that the shales are properly referred to as s la tes . 

They provide roofing material for most of the houses in 

the d i s t r i c t in Germany. 

9. The shale sequence in complexely deformed resu l t ing in 

overturned fo ld s , broken folds and thrust f au l t s . 

10. Volcanic s t rata occur in the same geographic area as 

the deposits but at d i f f e ren t s t ra t i g raph ic l eve l s . 
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Differences are as fo l lows: 

1. There i s a manganese halo about the German deposits but 

not the Akie deposits. 

2. The c losest known volcanic rocks in the Akie D i s t r i c t 

are Ordovician whereas Devonian tu f f s occur below and 

immediately ove r l i e the Variscan deposits. 

3. There i s no Variscan analogue to the ribbon po rce l l an i te , 

only th in s i l i c i o u s calcar ious zones in the shales. The 

Akie D i s t r i c t Gunsteel Formation i s generally much more 

s i l i c i o u s than the Variscan equivalent (Weissenbach Shale). 

4. The exhalative f l u i d s in the Variscan deposits were strongly 

ac id , so that no c a l c i t e i s present in the th i rd-order 

basins. Ca l c i t e i s abundant in the Akie D i s t r i c t . 

5. There i s a vent stockwork (Kniest) beneath the Variscan 

deposits. This has not been found in the Akie D i s t r i c t . 

6. There i s a c lear ve r t i c a l to l a t e r a l separation of sulphides 

from sulphates in the Variscan deposits whereas the two are 

l o c a l l y mixed in the Akie D i s t r i c t . This suggests shallower 

th i rd-order basins in the Akie D i s t r i c t . 

7. Much paleontological work has been done on the Variscan 

deposits so that they are accurately dated. The only 

paleontological control in the Akie D i s t r i c t i s from 

lower Late Devonian ammonoids with in the bar i te unit . 


