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December 13, 1982 Our Iile NotiQ reference 

Dear Jan: 

Please f i n d enclosed the publ icat ions you asked f o r ; our compliments. 
Re our telephone conversat ion, I presume the volcanogenic deposit you 
re fer red to was Orange Point (some how I d i d n ' t r e ca l l a name being 
mentioned). Unfortunately, I d i d n ' t have a map of the area to re fe r to 
when you mentioned the locat ion of the depos it . You w i l l see from map 
1505A and Paper 79-1A that t h i s group of rocks l i e between the Hubbard 
(formerly Art Lewis) and Border Ranges Faults (H.F. and B.R.F.) and are 
postulated to be PPs (Skolai Gp.). On the Tatshenshini R. (114P), Yakutat 
(1140) sheets (hopeful ly shor t ly to appear as Open F i l e s ) rocks of t h i s 
be l t w i l l be assigned und i f ferent iated Skolai Gp. (Penn, - L. Permian: 
may include Upper T r i a s s i c ) . From the Suspect Terrane view point t h i s 
i s a s l i v e r of Wrangell ia sandwiched between Chugach Terrane (W. of B.R.F.) 
and Alexander Terrane (E. of H.F.). Rocks of t h i s be l t are cor re la ted 
with those occurr ing in the v i c i n i t y of Logan-Walsh G lac ie r (see O.F. 
#830), which Dick Campbell, Ed. MacKevett and others f ee l are de f i ne l y 
coextensive with type l o c a l i t y Wrangel l ia sequences (and i t ' s Skolai Group 
basement) i n neighbouring McCarthy Quadrangle. The rocks of the cent ra l 
and southern parts of th i s b e l t are general ly more metamorphosed and 
deformed, and have associated gabbro - serpent in i tes (another feature 
of the Wrangell ia - Skolai assemblages of the McCarthy Quadrangle - Kluane 
Ranges). However no f o s s i l s have been found over the en t i r e length of 
t h i s s l i c e of Wrangell ia - Skolai rocks, from Yukon - Alaska border at 
114°W to B.C. - Alaska border. 

Since these rocks are assigned to the Wrangell ia package, then the 
co r re l a t i on with Windy Craggy i s presumably not pos s ib le , as the Wrangel l ia 
"assemblage" i s reputedly not found (or has as yet been found) over ly ing 
the Alexander Terrane; so say the advocates of Suspect Terrane ideas. 
Note a l so Wrangell ia rocks ( i e . N iko la i Greenstone) in McCarthy, Logan 
G lac ie r and Walsh G lac ie r are are l a rge ly subaer i a l . However, p i l lowed 
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basic volcanic sequences do ex i s t both in N iko la i Greenstone and Skola i 
Group in O.F. 831 and at the eastern edge of Alexander Terrane in 114P 
and also i n v i c i n i t y of Haines Alaska. (N.B. Windy Craggy area has 
th ick sequences of submarine basic volcanics - with p i l l o w s ) . 

The problem with St. E l i as Mtns. geology (75% or more of which i s 
underlain by Alexander Terrane rocks ) , i s the existance of " l o o k - a l i k e " 
packages of rocks both sedimentary and vo lcan ic , which d i f f e r in age. 
Nowhere are there complete s t r a t i graphic sequences, and few f o s s i l s have 
been found (exception being the Devonian and Sko la i -Wrangel l ia rocks of 
the N.E. Front Ranges). The region has undergone polyphase deformation 
and diverse f a u l t i n g . Facies changes and unconformities are strongly 
suspected, which compound the problem s t i l l f u r ther . "Glimpses" from 
sometimes widely separated l o c a l i t i e s ind icate that the Alexander Terrane 
w i th in the St. E l i a s Mtns., ranges i n age Upper Cambrian or e a r l i e r (?) 
to uppermost T r i a s s i c ( l a te Norian). What few f o s s i l s that were found 
(both macro and condonts) ind icate that the fo l lowing ages are present 
w i th in the Alexander Terrane: Upper Cambrian; e a r l i e s t and middle Ordovic ian; 
l a t e Ordov i c i an -S i l u r i an ; Lower, Middle, and Upper Devonian; Carboniferous 
(? M i s s i s s i pp ian ) ; Permian; Middle and Upper T r i a s s i c . Thus the whole 
Paleozoic column and the T r i a s s i c could be present. For more de ta i l s 
on Alexander Terrane see write-up in legend for O.F. 829, 830, 831. 
Overlying rocks of the Alexander Terrane with pronounced unconformity 
are; (a) shallow marine shel f c l a s t i c deposits (platformal) of Upper 
Cretaceous age (Walsh G l . area, O.F. 830); (b) Paleogene cont inental 
(dominantly f l u v i a l ) deposits with over ly ing Mio-Pliocene and younger 
volcanics (predominantly Wrangell Lava). 

Within Alexander Terrane we have recognized the fo l lowing groupings 
of vo lcan ic and v o l c a n i c l a s t i c rocks. 

1. F i e l d Creek Volcanics: (O.F. 831); of undoubted ( f o s s i l s ) Upper 
Cambrian and/or o lder age: composed of porphyr i t i c andesite and 
basalt flows with minor py roc la s t i c s and vol cam* e l a s t i c s , 

2. Donjek Ranges Greywacke - Greenstone Assemblage: (O.F. 829, 830, 
831); dominantly v o l c a n i c ! a s t i c s , with minor basic f lows, and i n t e r -
bedded f i ne e l a s t i c s and a r g i l ! i t e . 

Northern Alsek Ranges Greywacke - Gabbro assemblage: vo lcan ic der ived 
greywacke, minor th in bedded carbonates and interbedded a r g i l l i t e s , 
l oca l ba sa l t i c and andes i t i c flows - some p i l l owed; these rocks are 
extensively intruded by gabbro dykes and/or s i l l s (Cob); (NB. some 
of the rocks mapped as Cob may be massive f lows) . 

These two groupings are considered approximate age equivalents and 
t en ta t i ve l y Cambro-Ordovician in age; poss ib ly , pa r t l y f ac ie s 
equivalents to F i e l d Creek Volcanics, no f o s s i l s though. L i t h o l o g i c a l l y 
both groupings are s im i l a r to Descon and Wales Group of S.E. Alaska 
(age Ordovician to Cambrian or o lder , I be l i e ve ) . 
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3. (a) un i t IPvs: greenstone-amphibolite, greywacke; with minor 
a r g i l ! i t e , qua r t z i t e s , and l imestone; occurring i n v i c i n i t y of 
Mt. Vancouver, Mt. King George, and Centennial Ranges (O.F. 830) 
and around upper reaches of Ch i t ina and Anderson Glac iers (O.F. 829). 

(b) unit IPvm: amphibolites to S. and S.E. of Mt. Hubbard (O.F. 830) 
and area between Mt. Alyesworth, and Vern Richie and Bat t le Glac iers 
(1140). 

3 (a) & (b) are poss ibly equivalents of (1) and (2) above - no f o s s i l 
evidence though. 

4. (a) un i t uPv: (N.E. corner of O.F. 830): ba sa l t i c and andes i t i c flows 
with loca l vo l can i e l a s t i c s of Upper Devonian or younger age -
outcropping i n Kluane Ranges. These rocks are underlain by very 
f o s s i l i f e r o u s Middle Devonian l imestones. 

(b) un i t uPv 1: (O.F. 831) basa l t to andesite flows of Alsek R. v a l l e y 
- Dev. or younger (some of these could be as young as Upper 
T r i a s s i c as conodonts of that age are found in adjoin ing limy 
shales and th i n bedded l imestone). 

5. Tatshenshini River map-area (114P) 

(a) Datlasaka Ranges: Upper T r i a s s i c and/or (?) Permian amydalodial 
basic volcanics - not extensive in occurrence. 

(b) Survey Lake - Shini Creek - Fault Creek: greenstone - d i o r i t e 
complex: age very uncerta in: thus? Paleozoic and/or Mesozoic 
i n age. 

(c) Alsek Ranges and Tsirku G lac ie r area: "Windy Craggy" area, 
Buckwell, T s i r ku , Herbert Glac iers area: dark greenish grey 
basa l t to andesite p i l l ow lavas and f lows; include interbedded 
l imestone, a r g i l l i t e , s i l t s t o n e and basic i n t ru s i on s ; minor 
greenstone, greywacke, dac i te and ac id and bas ic py roc l a s t i c s : 
age most uncertain Paleozoic and/or (?) younger (Lower Paleozoic 
to (?) upper T r i a s s i c ) . 

As I mentioned to you on the phone, ne i ther Dick Campbell or myself 
have spent much time on the rocks i n the v i c i n i t y of Windy Craggy - so 
these comments are s t r i c t l y of the " o f f the top of the head" c a l i b r e ! 
We "hedge our bets" (obviously) by assigning a lower Paleozoic to (?) 
Upper T r i a s s i c age to these vo lcan ic s . S t r uc tu ra l l y the area i s probably 
complex and lack of s u f f i c i e n t work i n the region doesn 't permit us to 
be more s p e c i f i c than the above. No fur ther f i e l d work by the G.S.C. i s 
planned fo r the area, so any future e luc ida t ion w i l l e i t he r be from mining 
i n te re s t s or poss ib ly the B r i t i s h Columbia Dept. of Mines and Petroleum 
Resources (Don G. Maclntyre). 

The problem as we see i t revolves around the fo l lowing l i ne s of reason: 
you w i l l hopeful ly understand th i s more c l e a r l y when you are able to r e f e r 
to the up coming O.F. f o r 114 P & 0. The nearest f o s s i l f i nd to "Windy 
Craggy" volcanics are to be found in carbonates to the east (East Arm 
G l . ) . Conodonts from there give Middle Devonian (very s p e c i f i c a l l y l a t e s t 
E i f e l i a n or E a r l i e s t G i ve t i an ) . These carbonates are probably i n the 
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upper sections of a th ick laminated carbonate - calcareous s i l t s t o n e -
limestone unit (ODcs). The lower sections of th i s carbonate "deck" 
have y ie lded Ea r l i e s t Ordovician (macro f o s s i l s ) and Early to Middle 
Ordovician conodonts i n other areas. Between these carbonates and the 
vo lcanics of the "Windy Craggy" area are a sequence of dark s i Itstones 
and a r g i l l i t e s - assigned Upper Paleozoic or older (may include T r i a s s i c ) ; 
again we "hedge bet s " . Since fac ing d i rect ions (tops) have as yet to 
be establ i shed fo r these units i t i s a guessing game. At l ea s t one of 
two p o s s i b i l i t i e s e x i s t fo r the age of the vo lcan ics . 

(A) i f the rocks of the area ( inc luding volcanics obviously) are 
i n a "crudely a n t i c l i n a l s t r u c t u r e " , then we suggest a lower 
Paleozoic age fo r the volcanics i . e . equivalent to F ie ld Creek 
Volcanics and/or poss ibly Cambro-Ordovician Alsek Range 
Assemblage. 

(B) i f the rocks of the area are in a "crudely s ync l i na l s t r u c t u r e " , 
then they are probably post Middle Devonian and could be Upper 
Devonian, Permian or even Upper T r i a s s i c in age. 

However, there i s a strong suggestion that s t ructura l complexit ies 
and/or unconformable s t ra t i g raph i c re la t ionsh ips could compound the 
problem - proving above reasoning i nco r rec t . 

Currently we favour (A) from the fo l lowing reasoning. Our best 
evidence fo r the age of the volcanics of Windy Craggy area i s to be found 
i n the geology to the north i n O.F. 831 (S.W. corner). There F i e l d Creek 
Volcanics occur i n a wel l documented W.N.W. plunging broad a n t i c l i n a l 
s t ruc tu re . Rocks over ly ing t h i s s t ructure are revealed in i t ' s f lanks 
and w i th in an adjoin ing N.W. plunging s ync l i na l s t ructure. These inc lude 
units COwb and ODcs. This geology can be traced to the south (you w i l l 
see th i s more c l e a r l y when O.F. fo r 1140 and P are ava i lab le ) into the 
Range Creek area j u s t to N. of "Windy Craggy problem". There the ODcs 
un i t we fee l d e f i n i t e l y over l ie s COwb in what appears to be an " i n t e r 
f e r e n c e " fo ld ing pattern - i . e . refolded f o l d s . The "deck" of ODcs 
then apparently transgresses the Alsek Ranges from E. to W. with three 
continuous "arms" of these carbonates project ing to the S.E. j u s t to 
W. & E. of "Windy Craggy s i t u a t i o n " ( th i s again strongly suggesting a 
re fo ld ing pattern) . Dark s i l t s t o n e a r g i l l i t e sequences occur as "embayments" 
i n these carbonate successions. Now enter the Windy Craggy vo lcan ic 
problem. Between carbonates lumped as un i t ODcs l i e the dark s i Itstones 
and a r g i l l i t e s . Are these equivalent to COwb or are they Psp ( I c e f i e l d 
Ranges P e l i t i c assemblage)? Thus the problem, soluble only by fu r ther 
geolog ica l work. I t i s to be noted that w i th in the plunging sync l ine 
mentioned above (N. of the a n t i c l i n e exposing F ie ld Creek Volcanics -
O.F. 831), laminated carbonates (unit ODcs) are ove r l a i n , w i th in a few 
km of one another, by mid Devonian calcareous a r g i l l i t e - l imestone, 
Permian limestone and c l a s t i c sediments and Upper T r i a s s i c limestone 
and calcareous a r g i l l i t e s . There a lso are sparse outcropping of vo lcan ics 
closeby in Alsek R. va l l ey (unit uPv 1 ) , adjacent to Upper T r i a s s i c 
conodont-bearing calcareous a r g i l l i t e and th i n to more massively bedded 
l imestones. Are these equivalent to "Windy Craggy" volcanics? 
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To add fur ther to th i s apparent confusion, you may poss ib ly consider 
co r re l a t i n g the rocks at Orange Point with vo lcan ic rocks assigned to 
Valdez Group (units KVv, KVvm) or McHugh Complex. The former volcanics 
occur w i th in Seward G lac ie r (should be I ce f i e ld s on maps) - O.F. 830, 
and are juxtaposed to Yakutat Group rocks and the l a t t e r fu r ther to W. 
i n Alaska. Chugach Terrane rocks ( i . e . Valdez - Yakutat Groups) -
extend down to and are present w i th in the Fairweather Ranges (W. of 
B.R.F.) - extending further S. i n to Alaska and occuring immediately W. 
of B.R.F. at Orange Point. Valdez Group rocks in Seward I ce f i e l d s vary 
extremely in metamorphic grade (from lowest grades to highest amphibol ite 
grade, with production of g ran i to id gneiss). From what l i t t l e work 
that has been done i n Fairweather Ranges by Dick Campbell and George 
P l a f ke r , i t appears t h i s high degree of variance in metamorphic grade 
i s a l so present in that area. 

Yet another (bel ieve i t or not!) p o s s i b i l i t y ex i s ts with which you 
may wish to match co r re l a t i on of Orange Point rocks. Note the be l t of 
rocks at the western edge of the Alexander Terrane - units IPvs and IPvm 
as mentioned above under 3 (a) & (b). These rocks in 1140 have been 
coloured brown (see Current Research papers 79A-1A). "Oddly" enough 
t h i s be l t of rocks (as do the Skolai and (?) Wrangell ia - PPsv un i t ) 
crudely p a r a l l e l s the H.F. over much of i t ' s length (from McCarthy Quad, 
to 1140) w i th in St. E l i a s Mtns. Where i s the southern extension of these 
(?) lower Paleozoic rocks? The rocks of un i t IPvm in the Vern Richie -
Ba t t l e G lac ie r area are associated with bona f i de gneisses qu i te un l ike 
those of KVgn in Seward I ce f ie ld s - who knows possibly " o l d basement" 
perhaps!! However, Dick Campbell f ee l s that th i s grouping of rocks 
( v i z IPvs, IPvm) has l i t ho l o g i e s not found i n the PPsv s l i c e and also 
ca r r ie s no gabbro, greenstone, and serpent in i tes which i s more character
i s t i c of that s l i c e . Dick thus strongly doubts that the pPsv s l i c e 
contains these (?) lower Paleozoic metavolcanic rocks. 

One l a s t comment should be a i r ed . A s t r i k i n g (pardon pun!) comparison 
can be made with the H.F. and B.R.F. bounded " s l i c e " of Wrangel l ia -
Skola i Group rocks and westerly adjacent Chugach Terrane. This i s the 
northeastern boundary of the Alexander Terrane. There the Duke River Fau l t 
(D.R.F.) and Denali Fault System (D.F.S.) - two " s i zeab le " s t r i k e - s l i p 
f a u l t s are juxtaposed from Donjek River (O.F. 829) to K e l s a l l River (114P) 
and poss ib ly even fur ther to the south. Close proximity of these two 
f au l t s has resu l ted i n a melange zone with a jumbled array of anastomosing 
f a u l t bounded segments of rocks ("knockers"!) invo lv ing Wrangel l ia -
Skola i Gp. and Alexander Terrane rocks. The s i t ua t i on i s analogous to 
the western edge of Alexander Terrane, however the Terrane be l t s are 
exact ly reversed (minor image) with Jura-Cretaceous age deep marine fan 
deposits ( f l y sch) of the Dezadeash Group l y ing on the inboard or eas te r l y 
s ide. The trace of D.R.F. has beyond any doubt been d i s located probably 
i s several places by l a t e r movements on the D.F.S. and probably re la ted 
f au l t s strands l y i ng to the S.W. of the " l o c i " of D.F.S. drawn on the 
O.F. 829, 830, 831. Check the geology in p a r t i c u l a r of the N.E. corner 
of O.F. 830 in Kluane Ranges fo r one bona f i d e piece of Wrangell ia l y i n g 
S.W. of the trace of D.R.F. and the be l t of rocks (within same area, 
apt ly named "II Paradiso" ! by Gary Eisbacher) which include units uPv 
to uPe i n c l u s i v e l y and associated gabbro-greenstone-volcanic and u l t ramaf ics 
- units P"&b, P"fiub, uPbv (see legend fo r O.F. 829-831 for desc r ip t ion of 
these un i t s ) . These rocks a l l could equally wel l be Wrangell ia - Skola i 
Group or Alexander Terrane in fact known f o s s i l i f e r o u s Devonian limestone 
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occur there, hence the D.R.F. i s place N.E. of th i s area. Thus you 
could wel l be deal ing with exact ly the same s i t ua t i on w i th in the be l t 
of rock which include Orange Point - th i s be l t i s from a l l accounts 
equal ly jumbled - i . e . a melange zone. 

S incerely hope that you manage to "wade" through the above, f o r 
i t i s indeed a l i t t l e complex, never mind confusing. We apologize a 
modicum fo r our apparent lack of comprehension of the st rat igraphy 
w i th in the Alexander Terrane of St. E l i as Mountains. However, when 
you consider the complexity of the geology, the extremely rugged 
character (to put i t m i ld l y ) of the region as a whole, and the fac t 
that less than 3 f u l l summers (only 9 weeks i n 1140 & P) were spent to 
map an area equal to 3H quadrangles, 70% or more of which was mapped 
by he l i copter " f l y - b y " and spot checks ( l a rge ly by one i nd i v idua l - v i z 
Dick Campbell), then excuses we fee l fo r lack ing a complete understanding 
of the geology, are surely minimal. 

In Summary: 

Currently general ly accepted opinion i s that Orange Pt . metavolcanics 
are a s l i c e of Wrangell ia - Skolai Group or McHugh Complex equivalents 
bounded by H.F. and B.R.F. and the s i i g h t l y favoured the age of the 
volcanics at Windy Craggy i s Cambrian or Cambro -* Ordovician. Thus no 
c o r r e l a t i o n . However in view of the above mentioned u n c e r t a i n i t i e s , 
the fo l lowing rather c i rcu i tous avenues of reasoning could be leveled -
producing an i n te re s t i ng paradox. 

I. make "PPsv s l i c e ( i n c l . Orange Pt. ) between H.F. and B.R.F., Alexander 
type Permo-Triassic volcanics - by coalescing (on even "mixing up") 
H.F. with B.R.F. at presently drawn B.R.F. (a f ter a l l t h i s area i s 
a melange zone). Thus Orange Pt . could be equivalent to Windy Craggy 
i f l a t t e r volcanics prove to be upper Paleozoic - T r i a s s i c . 

I I . make Orange Point metavolcanics co r re la t i ve s of units IPvs and 
IPvm of I c e f i e l d Ranges by same reasoning as in I ( v i z . H.F. mixed 
up, moved or coalesced with presently drawn B.R.F.). Thus again 
Orange Pt. could be equivalent to Windy Craggy, i f l a t t e r proved 
to be L. Pa leozo ic. 

I I I . make Orange Point metavolcanics the same age as vo lcanics of 
Valdez Group or McHugh Complex equivalents in Seward I c e f i e l d by 
making B.R.F. coalesce with H.F. (at l a t t e r ' s presently drawn 
l i ne ) or by melange zone mixing of H.F. by l a t e r B.R.F. movements. 
Orange Point then i s not equivalent to Windy Craggy - unless rocks 
at Windy Craggy are very much younger than cur rent ly held b e l i e f s . 

IV. I f Windy Craggy and Buckwell - Tsirku G lac ie r volcanics are Permo 
- T r i a s s i c , could these be Wrangell ia - Skolai on Alexander Terrane. 
This could make Orange Point equivalent to Windy Craggy, but would 
ce r t a i n l y contravene the ideas of the Suspect Terrane hypothesis. 

Reasoning I, II and III do not c o n f l i c t with Suspect Terra in ideas; 
IV would. 
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The resu l tant of a l l t h i s preamble i s that even with a l l the 
permutations and combinations l i s t e d above, i t may s t i l l be poss ible 
to cor re la te the Windy Craggy deposit with that of the Orange Po int , 
without c o n f l i c t i n g with Suspect Terrane ideas ( i . e . i f they both 
turn out to be of the same age) Have fun! ! 

I urge you to confer with Dave Brew and George P la fker on t he i r 
c o l l e c t i v e fee l ings on th i s matter; perhaps you have already done t h i s . 
Please fee l f ree to check with e i t he r Dick Campbell or myself on th i s 
or re lated matters at any future date. 

S incere ly yours, 

I 
C O . Dodds CJD/wc 

Enc l . 


