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| \ | MESOZOIC AND CENOZOIC TECTONIC ELEMENTS OF ALASKA
’; ‘\ Compiled by Thomas G.Payne and J.Thomas Dutro ' 5. GEOLOGICAL 5
: , i | g 1957 S ASHILGTUN
' The rocks of the Brooks Range geanticline, Colville geosyncline, | l : 5
/ and Chukchi basin are believed to extend westward beneath the L }A DESCRIPTION OF TECTONIC ELEMENTS AUG 2 g5,
broad, -shallow marine shelf /’iOfZ‘h of S/beé"/a, ‘The_ geology Bl .. © Lk i ( Age of negative elements refers to time of subsidence cnd to age of sedtments ¥ s 4/BRAR\( :
; zrf:egig,ﬁ/gg'pit,?g?%2,813,70704\5/#ggge 178°E., is similar to that “accumulated therein. Age of positive elements refers to time of eroscon or little or no occumulohon ) ﬁj ; : 7
s 1. ARCTIC PLATFORM. Age: Paleozoic, Tr, J, Kl. 14. CHUKOTSKIY-SEWARD UPLIFT Age: Mesozoic, A
A pre-Albian tectonic feature that occupied the northern part of the Exposes mostly Paleozoic, pre-Cambrian, and J- K intrusives. Source
present Arctic coastal plain and the adjacent area of the present of sediments in 15, £ o
Arctic Ocean. Southern border of platform shown on map. Source Lo 15. YUKON-KOYUKUK GEOSYNCLINE. Age: KI-2: possibly Tr=J.
area during Paleozoic time. Paleozoic formations wedge out north- i 16. HOGATZA ARCH. Age; K2-3 ;
ward toward platform. Thin accumulation of Tr and J sediments of ~or Tertiary.* Exposes K1 and older (?) sedimentary and
- platform facies, including fossiliferous limestone, glauconite, and volcanic rocks and granitic intrusives. : : ; 5 f
limonite oolite. - 17. GALENA BASIN. Age: Cenozoic.
3 C &a_“\i 2. ARCTIC COASTAL PLAIN. Age: Cenozoic. : . ﬂ 18. SELAWIK BASIN. Age: Cenozoic.
{HUStLlK m“?; s Quaternary deposits throughout. Pliocene(?), Miocene, and possibly © 19, NORTON BASIN. Age: Cenozoic. 66°
N e e " earlier deposits reported in thick Tertiary sequence north of Romanzof 20. RUBY GEANTICLINE. Age: J(?)and K. :
i’e“ﬂ u«:;'m*' ] "ﬁf 8700 L ?” aﬁ*r A 'F‘\ uplift. A lake-studded lowland except in eastern area, where Exposes pre-Cambrian and possibly Paleozoic metamorphic rocks and
Oy - “T_w_w_ﬂ_ : . F.R‘A'\:&L » 2 CRUEANZOF pagt AT ‘ -**“T'” . Quaternary and Tertiary deposits have been slightl?/ uplifted. J-K intrusives. Source of sediments in 15 and 26.
e ¥, 7 OMA MZOF o o8 A PL]FT : ‘ 4 | . 3. BEAUFRORT SHELF. Age.: K8 cmd.Cenozouc. : | 21 RA'MPART TROUGI'.L Age: Eocen'e. :
i ARdLrE R 0 e 433 : Thick Cretaceous (K3) sequence in Cape Simpson area, east of Point A topographic trench, occupied by Yukon River and Hess Creek, in
= ; « ot = & 7o bcrv ‘ Barrow, extends into shelf, as does also thick Tertiary sequence ~ which are remnants of Eocene rocks.
/ fo e & e T . north of Romanzof uplift (see above). Shelf constructed by out- : 22. YUKON FLATS BASIN. Age: Cenozoic.
i SR ; O, building of these deposits into Arctic Ocean basin. 1 23. LOWER TANANA BASIN. Age: Cenozoic.
G‘ i = g __:}j_',,_ ISR *“"“""k":__.”"d 4. BARROW ARCH. Age: Mesozoic. 24, INNOKO BASIN. Age: Cenozoic.
R TR ik £y oS SRuSHMAN MRS e Buried structure on which basement slates, possibly pre-Cambrian, . 25. BETHEL BASIN. Age: Cenozoic.
Qoo oo & : are at shallow depthand overwhich Tr, J, and K rocksthin or pinch out. 126, KUSKOKWIM GEOSYNCLINE. Age: Tr, J, K1-3.
. e i e 5. COLVILLE GEOSYNCLINE. Age: Tr, J, Ki-2. 127. GOODNEWS ARCH. Age: K2-3.
Raaktucin Pass bc o 3 i ;T" ~ 4 Greatest thickness where geosynclinal axis is shown. Sequence of Tr, Exposes pre-Cambrian, Paleozoic, Tr, J, and K1 rocks. Source of
E A s 2 roood S LR SR e :;w = J, and Kl rocks thins northward toward Arctic Platform. Platform, as K2-3 sedimenrs in adjacent forks of Kuskokwim geosyncline.
e ; T S e R oV 5 well as geosyncline, subsided in K2 time, and a shelf composed of K2 28, TOFTY SEGMENT (OF 26). Age: K1-2; Tr=-J(?).
LM DOORETAY RE K 5 2:‘ Al eain s TR Il i A? N T C L I d + - . :
i SV G E B b sediments was built northward across the geosyncline and approximately Parf of Kuskokwnm geosynclinal trend.
- “,.‘ 2 < - e :" e / to the present coast line east of Point Barrow. Deep water of the - 29. KANDIK SEGMENT (OF 26). Age: Tr, KI-2; J(?).
s b ' e : Arctic Ocean lay north of this shelf. Part of Kuskokwim geosynclinal trend. :
S '\j’ , rmﬂ?’g;“k‘ - ”h:m#m! 6. UMIAT BASIN. Age: K3 and Paleocene(?). 30. NATION ARCH. Age: K or Tertiary.
0 e ,fm., £ 7. CHUKCHI BASIN. Age: K3 and Paleocene(?). Exposes Paleozoic and pre-Cambrian rocks.
8. MEADE ARCH. Age: K3 and Paleocene(?). 3 ™ FAGLE TROUGH..  Age:. Facene, L ,
‘7 A north-trending element on which K3 and Paleocene(?) rocks of 6 : '32. TANANA GEANTICLINE. Age: J-K. 64°
- and 7 are absent. Exposed rocks are K2. Exposes pre-Cambrian, Paleozoic, and J-K batholithic intrusives.
?. TIGARA UPLIFT. Age: Tertiary(?). : : Source of sediments in 26, 28, 29, and 39.
- Paleczoic and Tr rocks upfaulted and lying adjacent to great 33. COAST MOUNTAINS GEANTICLINE. Age: J-K.
thickness of Mesozoic rocks. Exposes pre~-Cambrian, Paleozoic, Tr, and J-K batholithic intrusives..
10. ROMANZOF UPLIFT. Age: Tertiary. ~ Source of Jand K1 sediments in 41.
Exposes mostly Paleozoic and pre-Cambrian rocks. Originally part of 34. HEALY TROUGH. Age: Tertiary.
Colville geosyncline but uplift in Tertiary time along east-striking Coal-bearing Eocene sequence and younger gravels.
e thrust faults resulted in removal of Mesozoic rocks. - : 35. UPPER TANANA BASIN. Age: Cenozoic.
i 11. BROOKS RANGE GEANTICLINE. Age: J, K, Paleocene. 36. MIDDLE TANANA BASIN. Age: Cenozoic.
Exposes mostly Paleozoic rocks; some pre-Cambrian and Triassic. 37. MINCHUMINA BASIN. Age: Cenozoic.
; Source of sediments in 5, 6, 7, and 15. : 38 HOLITNA BASIN. Age: Cenozoic. H
12, KOBUK TROUGH. Age: Ki-2. 39. ALASKA RANGE GEOSYNCLINE. Age: Tr, J, K1-3.
ot | 14 18/ COLBERI IROVGH. “Age: Eocenes 40. NUTZOTIN SEGMENT (OF 39). Age: Tr, J, K1-3. |
: SO o C. Part of Alaska Range geosynclinal trend. ' ¥
o wiie s GALENA" e i T ot e e 41. SEYMOUR GEOSYNCLINE. Age: Tr, J, KI.
. B R ot O ; o i v R A I R : o ] V‘ . k : W e i Same trend as Alaska Range geosyncline,
e %v o o sl o G ABBREVIATIONS 42. NUSHAGAK BASIN. Age: Cenozoic. ‘j
/ e K AR e Tt = Friassics o ~ Doeussle 43, TALKEETNA GEANTICLINE. Age: Jmu, Ki1-3.
s / 2, = TR i e JI - Lower Jurassic; Jm - Middle Jurassic Exposes Paleozoic, Tr, JI, J-K batholithic intrusives. Source ! |
B f - : N Ju - Upper Jurassic; K - Cretaceous of sediments in 39, 40, and 47. b
o | 02° R / ‘:W\ Guich S 1 TN K1 - Lower part of Cretaceous 44. -PR'NC.E OF WALES GEA'NTIC_UNE;- Age: Jmu, KI':?- ; 8
, \f\ : 4 Gy Rl o My . : K2 < Middle vart o) Cretacesis Fxposes Pf{leozom,ncmd J—K.bothohfhm mf-rusnves. Source of sediments : |
/ e Y ee R et K3 - Upper part of Cretaceous in 4] and in belt of Mesozoic rocks bordering Gulf of Alaska. o
/ o . - Lh e % «}‘ ' D 45. COPPER RIVER BASIN. Age: Cenozoic. |
e Gy y i : : w9 Most tectonic elements south of Brooks 46. ADMIRALTY TROUGH. Age: Eocene.
1 o D@TLE‘ .TANAfNA : = é\' bg el et R el cdo ot froe 47. MATANUSKA GEOSYNCLINE. Age: Tr, Jimu, K1-3, and
i ‘ ‘ 3 v ERt e neactord trusive rocks, some of largesize. Active Paleocene(?).
| o : oSt MY A v o = volcanoes in Aleutian Islands, Alaska Paleocene(?) reported only in Matanuska Valley but may underlie Eocene
| The dominant structural grain in the area of the Chukotskiy- : Binsija . Aleotidb i A B AR
1 Seward uplift strikes east and represents early Cretaceous and e Mocnnng Sl Wrangell Mountains. 48. SHELIKOF TROUGH. Age: Tertiary.
& possibly Jurassic phases of orogeny and intrusion. Superimposed e ;:d'u”‘ : ‘ ’ Contains nonmarine Eocene, continuing northward under Quaternary of
1 | on this older grain are north- to northeast-striking folds and faults : 40K ‘WWMB'* Lare : Cook Inlet basin. Marine Eocene, Miocene,and Pliocene(?), over-
} - that probably represent the early Tertiary (Laram/'de) orogeny. - s} ”“a‘ I s ,\Wf’“ “’,1:5: i"fjﬁ) | dton G lying nonmarine Eocene, reported only in soufhwesfern part (area of
} . The strike of the younger structures parallels those in the adjacent ] r*ﬂ? ?:@M fbiic fo (1»\) = Pavlof and Herendeen Bays and Unga Island.
| Koyukuk geosyncline. AR ){5\ erter gl 1 JOTR e SPIREE o {i“w }\,Tgf;? 49. COOK INLET BASIN. Age: Cenozoic.
, LR tff : D;oo # ’-;g;?*%z g‘s}ngk;;ﬁ‘. ol Ay 50. SELDOVIA GEANTICLINE. Age: Jmu, K1-3(?).
| Vi j P Gl .’ff, ,mzﬂ . 7 ( iowat B L {‘;Bf,,né{-v g e "'“'m ‘iig P L Possibly not developed until Tertiary. Ex.oses Paleozoic, Tr, and J1 rocks.
1 7 oot PEAR R R argrtbiag “.;mflﬂi’:m NTA \ ' 51. CHUGACH MOUNTAINS GEOSYNCLINE. Age: K2(?), K3
f 4 ‘ el Sy i s U Faunal evidence of K3 rocks. K2 possibly represented in thick
1 | slate-graywacke-conglomerate sequence.
§ '52. MESOZOIC GREENSTONE-GRAYWACKE-SLATE SEQUENCE
;w s : ’Gcstjff’/ BORDERING GULF OF ALASKA. See note inset in Gulfof Alaska area of map.
- Sp serien 5‘;«"*{7;,?,/;»,0”? 33. YAKATAGA GEOSYNCLINE. Age: Tertiary.
x ; e e 1 O Useiy ’ iR Includes Eocene, Oligocene, Miocene, and Pliocene. Maximum
| / ‘%q:,iigg ’ Vi Hm;“‘:(v"f‘;");' A thickness about 25,000 feet.
. / e o Ao Q/ Do, p W TTRSL 54. MIDDLETON SHELF. Age: Tertiary.
3 ey ‘s?upnm, : o O d’;{-raﬁsq ool 0] Probably composed of Tertiary deposits built southward in shie Htm, Conhnuous
1 / WA Y i g with but probably thinner than Tertiary in Yakataga geosyncline.
| .. /@4@ 55. SHUMAGIN SHELF. Age: Tertiary(?).
Y / i YA K7 4 S56. ALEUTIAN TRENCH. Age: Quaternary and Tertiary(?).
i ; £ & Partadjacent to Middleton shelf believedto be anarea of thick Quatemary
| | / - % . sedimentary accumulation. Subsidence and accumulation may have
‘ ) Vi b :,"'0' beges in Tertiary time.
% : * NOTE: Field investigations in the central part
/ of the Yukon-Koyukuk geosyncline subsequent to the
1 | preparation of this illustration indicate that the
| , location of the geosynclinal axis may be partly in
Lo e /

error. North of Lat. 64° N, the axis appears to
trend nearly due north rather than northeastward as
shown in the illustration.
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Quaternary deposits in all areas. Includes
Tertiary exposures in or marginal to some basins,
which indicate possible widespread occurrence

Topographic basin. Known to
be or possibly caused by Ceno-
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; Tertiary, in areas where Quaternary deposits : Geanticline or arch, indicating @z‘i‘ 253 4o,
“are thin or absent. Includes Eocene in most general strike of folds, faults, %(k f (i Cope =
6 areas. Later Terhory known in a few areas. cleavage, and foliation. Arrow - ,-z_“ vs,"“ e ? ‘
S e i . . Mar mot G e! { 1 i
“Underlying' unit shown by symbol whereage indicates plunge. | | | | e S~ et AN S X N L - *" | ARz SUINERERE P ot LA RN N LA -
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i : MESOZOIC GREENSTONE-GRAYWACKE-SLATE SEQUENCE
e Geosyncline ortrough, indicating BORDERING GULF OF ALASKA: Athick sequence character-
E - S ; , S R R ized by the presence of marine volcanic rocks. Believed to
Cretaceous, upper part, and older Mesozoic general s s :
rocks. Younge.i known Mesozoic rocks repre- cleavage, and foliation. Dotted plunge northward and norfhwesfwarcfi under the !ate Cretaceous
sent one or more of the stages Turonian through where geosynclinal deposits have | (K3) rocks of the C!’\ugc.:ch Mountains ge(?synclme. Lot tips
Campanian. Includes in some areas Paleo- ; been upliftedand mostly eroded. taceous rocks may be included as synclinal or downfaulte.d
cene(?) rocks that are conformable with Cre- Arrow indicates plunge. masses, but the sequence probably is mostly older. Neocomian
. ksand predate the Laramide orogeny . : (K1) fossils found in the outer islands of southeastern Alaska are
s i : Cape Alitaj the only fossils indicative of age. The sequence may consist in
= Ainge part of pre-Cretaceous rocks. It probably underlies the Tertiary
{—‘-KZ i sequence of the Yakataga geosyncline and Middleton shelf.
Cretaceous; middle part, and older Mesozoic e i
rocks. Youngest known Mesozoic rocks are LR A\_’/
Albian or Cenomanian. Albian present re- H .
gionally . Cenomanian definitely known only 1 9in ' ;
.| in Colville geosyncline; probably present else- R ‘ . ,:» o o L,h\}\
| where but faunal evidence lacking because of - { | 1 / e Mnax«w {? Sep®
non-marine deposition orlack of detailed field e i
b | i FLi o0 R DEFINITION OF TECTONIC TERMS
K1 T, PuuE GEANTICLINE: A large linear positive element that was either uplifted and a source of
: ; ( SEAMOUNTS NOT SHOWN) sediments or was an area of little or no accumulation. Comprises a belt of relatively old
Cretaceous, lower part, and older Mesozoic 5 0 900 Miles L | ; I ool by Belis of younger facks.
rocks. Youngest known Mesozoic rocks are (l) IO 1? 1.50 o 1les | - | ‘\5 S <o oionticling ot nok oieuabie
~ early Neocomian. : 1 : : 1 - 1 l\ l | UPLIFT: Similar to geanticline but nonlinear in form.
e 4 ' : s 5 | ‘\ | , GEOSYNCLINE: A large linear negative element in which sediments accumulated.
Bo . o8 Submarine contours in fathoms | < | l : Comprises a belt of relatively young rocks flanked b.y belts of older rocks.
i ‘ | \ LV : - TROUGH: Similar to geosyncline but not as extensive.
i ' ar : Similar t line but nonlinear in form. : ;
" Ba f complex. Paleozo:c and (or) pre- - Lo sy BASIN: Similar to geosyncline bu ; ae T
Fig C;:,Q:; !niludes Triaseleand Lo(we)rp ' : ; Basg Siom Alaska Map E L ‘! i jCD A ~ : ‘ ‘ v:% A N PLATFORM: A shieldlike element that was either emergenf as a souyrce of sedlmen'rs Qr Sy
: Jurassic in some areas. In most areas | 1 () / F' T R ‘ O\C) : E slightly submergent as an area of relatively little accumulation. S - 8
: includes igneous bodies of “Jurassic and (or) - i ! | \ , ik i) » ‘ ' SHELF: A body of sediments built outward into an ocean.
& . early Cre#cceous age, many are of bqfho»— it \ 4 PR : » GEOSYNCL!NAL SEGMENT: A part of a geosynclinal trend fhat is separated from the
= ‘ S i | k L t; : * ‘ ; : ' > main geosynclmal mass by uphfted older rocks.
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THIS MAP IS PRELIMINY 'RY AND HAS NOT aEEN EDITED -
Soe : _ . OR REVIEWED FOR CONRORMITY . WiTH U.S. GEOLOG[CAL
o : : e SURVEY STANDARDS AND NOMENCLATURE
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