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The rocks of the Brooks Range geanticline, Colville geosyncline, 
and Chukchi basin are believed to extend westward beneath the 
broad, shallow marine shelf north of Siberia. The geology of 
Wrangell Island, at about lat. 71°N. , long. 178°£. , is similar to that 
of the northern part of the Brooks Range. 
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520 _ The dominant structural grain in the area of the Chukotskiy­
Seward uplift strikes east and represents early Cretaceous and 
possibly Jurassic phases of orogeny and intrusion. Superimposed 
on this older grain are north- to northeast-striking folds and faults 
that probably represent the early Tertiary (Laramide) orogeny. 
The strike of the younger structures parallels those in the adjacent 
Koyukuk geosyncline. 

EXP LA NATION 

SEDIMENTARY ROCK UNITS 

Pattern for area of given tectonic element 
represents youngest rock unit deposited 
in that area.) 

11111111 
Cenozoic. Underlying unit shown where 
age may be inferred. Quaternary deposits, 
known to be or possibly underlain by 
Eocene and younger Tertiary. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
Tertiary, Eocene(?) and younger. Under­
lying unit shown where age may be in­
ferred . Includes only those bodies of 
Tertiary rocks not lying in Quaternary 
basins and not edensively overlain by 
Quaternary deposits. 
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Cretaceous, upper part (Turonian-Cam­
panian); and older Mesozoic rocks. In­
cludes in some areas Paleocene(?) rocks 
that are conformable with Cretacevus 
rocks and that predate the early Tertiary 
orogeny (Laramide). Intruded by early 
Tertiary igneous bodies in 26,39,47,51. 

Most tectonic elements south 
of Brooks Range include bodies 
of Cenozoic extrusive rocks, 
some of large size. Active 
volcanoes in Aleutian Islands, 
Alaska Peninsula, Aleutian 
Range, and Wrangell Mount­
ains 
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Cretaceous, middle part (Albian and 
Cenomanian); and older M!)sozoic rocks. 
Intruded by Tertiary (?) igneous bodies 
in 15,26,39. 

Cretaceous, lower part (Neocornian) and 
(or) Middle and UpperJurassic;and ~Ider 
Mesozoic rocks.Intruded by Jurassic and 
(or) early Cretaceous igneous bodies in 
southern part of 5 and in16,28,39,40,41. 

Paleozoic and (or) pre-Cambrian. In­
cludes Triassic and Lower Jurassic in 
some areas. In most areas includes ig­
neous bodies of Jurassic and (or) early 
Cretaceous age; many are of batholithic 
size. 

Topographic basin. Known 
to be or possibly caused by 
Cenozoic tectonic movement. 

Boundary of tectonic element. 

---~---
Geanticline or arch, indicat­
ing general strike of folds, 
faults, cleavage, and foliation . 
Arrow indicates plunge. 

--------F'-- ....... . 
Geosyncline or trough, indi­
cating general strike of folds, 
faults, cleavage, and foliation. 
Dotted where geosynclinal 
deposits have been uplifted 
and mostly eroded . Arrow in­
dicates plunge. 
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DESCR IPTION OF T ECTON IC ELEM ENTS 

(For-further dera ils and abbreviations see table , She e t 2. Age ot negat ive e lement~ re fe rs to t ime of subsidence and to age of 
rocks accumula ted t here in . Aee of positi ve e lements re fe rs to t ime of e ros ion or l ittle or no accumulat ion .) 

L ARCTIC PLATFORM . Age: Pol ., Tr, J, Kl. 
Source area during Pol , time. Pa l . fms. wedge out northward towa rd 
platform . Thin occ um. of Tr and J. 

2 . ARCTIC OCEAN BASIN . Age: K2 to Recent. 
3 . BEAUFORT SHELF. Age: K3 to Recent. 

Seis.nic work a long coast indica tes sheh was constructed by .;.utbuilding into 
Arctic Oce an of 4 , 000 ft . or more of mari ne K3 and possibly Ce nozoic seds . 

4. BARROW ARCH. Age : Mesozo ic . 
Burie d structure on which b~ ment sla tes (p( ?} ore at sha llow depth and 
ovet""which Tr , J , and K rocks thin or pinc h out. 

5. COLVILLE GEOSYNCLINE. Age, Tr , J, Kl - 2. 
Tr and J rocks thin northward toward Arct ic platform, K2 seds. we re bui lt 
upward (marine a nd nonma rine top,,et zones) and northward (marine fore set 
zones) into Arct ic O cean, which occupie d the geosyncline . 

6. UMIAT BASIN . Age: K3 and Pa leocene(?) . 
7 . CHUKCHI BASIN. Age: K3 and Paleoce ne (? ). 
8. MEADE ARCH. Age: K3 and Paleocene(? ) . 

A north- tre ndirg e le me nt on which K3 and Pa leocene(? ) rocks of 6 and 7 
ore absent . Expo58d rocks ore K2. 

9, TIGARA UPLIFT. Age, Te,t . (?). 
Po l . and Tr roc ks upfaulte d and ly ing ad jace nt to great thickness of lv\esozoic 
roc ks . 

10 . ROMANZOF UPLI FT. Age: Te rt. 
Exposes most ly Pa l . and p( . Orig inally port of Colville geosyncl ine but up­
l ifte d in Te rt , a long east - striking thrust fa ults, with removal of Mesozoic rocks. 

11. BROOKS RANGE GEANTICLI NE. Age: J , K, Pa leoce ne . 
Exposes most ly Pol . ; wme p€ and Tr. Source of seds , in 5, 6, 7 , a nd 15. 

12. KOBUK TROUGH. Age, Eoceoe(?). 
A topog rapflic trench with remn.onts of Eocene(? ) rocks . Analogous to Rocky 
Mounta in tre nc h of Canada . 

13. COLEEN BASIN . Age: Eocene . 
14. CHUKOTSKIY- SEWARD UPLIFT. Age: Mesozoic . 

Exposes most ly Pol ., p(, J - K intrusives . Source of seds . in 15. 
15. KOYUKUK GEOSYNCLINE, .A{ie: Kl - 2; possibly Tr- J . 

Divided into two forks by Hogctza uplift . 
16 . HOGAT ZA UPLIFT . Age: K2- 3 o r Ten. 

Exposes Kl rocks, including intrusive s. K2 rocks of ad jacent forks of 
Koyukuk geosyncl ine are a bsent , due to K or T ert . uplift. 

20. RUBY GEANTlCLINE. Age, J and K. 
Exposes pC, earl y Pa leozoic, J - K intrusi~e s. Source of seds . in 15 a nd 26 . 

2 1. RAMPART TRO UG H. ,¾;e: Eocene . 
A topographic tre f)c h, occupied by Yukon R. and Heu Cr . , in whic h ere 
re.nnonts of Eoce ne rocks. 

26 . KUSKOKWIM GEOSYNCLI NE . Age, Tr , J, Kl -3 . 
27 . GOODNEWS ARCH. Age, K2- 3. 

Exposesp( , Pol . , Tr , J, and Kl . Source of K2- 3 seds. in adjacent forks cf 
Kuslokwim geosyncline. 

2B. EUREKA SEGMENT (Of 26) . ~' Kl -2; Tr - J(?), 
Port of Kuskokwim ge osync lino l tre nd , 

29. KANDIK SEGMENT (Of 26), Age, Tr , Kl -2; J( ?) . 
Port of Kuskokwim geosynclinol tre nd . 

30 . N ATIO N ARCH. Age: K or Te rt. 
Exposes Pol . and pC rocks. 

3 1. EAGLE TRO UGH. J¼)e: Eocene . 
32. TANAN A GEANTICLINE. -'<;le , J- K. 

Exposes pC, Pel., J - K bot ho I it hic intrusives. Source of seds , in 26, 28 , 29 , 
a nd 39. 

33. COAST MOUNTAINS GEANTICLINE. Age, J- K. 
Exposes pC ,Po1. , Tr, J - K botholithic intrusives. Source of J and K l seds. 
in 4 1. 

34 . HEALY TROUG H. Age: Tert. 
Most ly coal- bea ring Eocene . 

39 , ALASKA RAN GE GEOSYNCLINE. Age, Tr, J, Kl-3. 
40, NUTZOTIN SEGMENT (OF 39) . Age, Tr, J, Kl - 3. 

Port of Alaska Range geosyncl inol t re nd. 
4 1. SEYMO ~ GEO SYNCLINE. Jlee: Tr , J , Kl. 

Some tre nd cs Al 05ko Range geosyncl ine . 
43 . TALKEETN AGEANTICLINE. Age, Jmv, K i - 3 . 

Exposes Pol . , Tr, J 1, J - K intrusives . Source of seds . in 39 , 40 and 47 • 
44 , PRINCE OF WALES GEAN TICLINE. Age, Jmv, Kl - 3. 

Expvses Po l. , J - K intrus ives . Source of seds . in 4 1 a nd in belt of Mesozoic 
sedimenta ry rocks bordering Pac ific Ocean. 

46. ADMIRALTY TROLIGH. Age : Eoc~M . 
47 . MATANUSKA GEOSYNCLINE. Age: Tr , J lmu, Kl-3, and 

Paleoce ne( ? ) . Paleoce ne( ? ) reporte d only in Motanusko Volley but may 
underlie Eocene in Cook Inle t basin and in 48 . 

48 . SHELIKOF TROUGH. -'<;lea Tert . 
Contains nonrnorine Eocene , cont inuing northw<:1rd under Quaternary of Cook 
In let basin . Mori~ Eocene , Mioce ne, and Pliocene( ? ), ove rlying non­
marine Eocene , reported only in southweste rn po..-t (a rea of Pavlof ond 
Herendee n Boys a nd Un90 1- ) . 

50, SELDOVIA GEANTICLINE. Age, Jmv, Kl- 3. 
Exposes Pol . , Tr , and J I roc ks . 

5i . CHUGACH MO UNTAINS GEOSYNCLINE. Age, K2(?), K3. 
Mostl y K3 but probably underla in by some K2 rocks . 

52. CORDOVA GEANTICLINE. Age: 1<2- 3. 
Exposed rocks belie ve d to be most ly J and Kl . Possibly a source of K2 - 3 
seds . in Chugoch Mountains geosynd ine . 

53 . YAKATAGA GEO SYNCLI N E. Age: Tert. 
Mox . th ickness more than 20,000 ft . (much gre ate r than depth of Ale utia n 
trench a nd Pac ific f loor). Includes Eoce ne , 0 1 igocene, Miocene , a nd 
Pliocene . 

54 . MIDDLETON SHELF. Age , Tert . 
Probably composed of Te rt . roc ks, built southward in she lf form. Cont inuous 
with but probably thinne r than Tert. in Yokotogo geosyncl ine. 

55. SHUMAGi N SHELF. -'<;je, Tert. (?) . 
Continuat ion of Middleton shelf . Similar history(? ). 

56. ALEUTIAN TRENCH. Age: Quaternary and Te rt . ( ?) . 
The port ad ja cent to Middle ton she lf is belie ved to be on area of t hick 
Q uaternary sedimentary cecum . Subsid. a nd cecum. may hove begun in Tert . 

CENOZOIC BASINS, 17, 18 , 19, 22 , 23, 24, 25, 35, 36, 37, 38, 42; 45, 49 . 

History of basins described below in 6 stages . For some stages two inte rpre ta t ions are possible , indicate d as (o) or (b) . For some basins 
(o), and for others (b), ma y be oppl icable. 

(1) Paleocene ( ? ) aroge ny a rid era s-ion. Alaska re duce d to surface of low re lief . 
(2) Eocene sedimentat ion . Subs id . and accu,n . grea te st in basin a re as . 

(3) Post- Eoce l"le defo rma t ion and &rosion . Alaska again re duce d to surface of low re l ie"f . 
(4) Post - Eocer.e Te rt. sedirre ntotion , including Miocene (? ). 

(a ) Subsid . of basin a reas renewed , with thick ce cum. 
(b) Litt le or no subsid. and occ'um . 
(5) St rorig Plioce ne uplift and e rosion. 

(o) Differenti a l uplift ; pre~nt highlands uplifted but not basins . Tert. pre served ln bosim . Basins topogrophlca \ly 
low because te c tonica lly nega tive . 

(b) Both basin a nd highland areas uplifted . Most of Te rt. seds . removed from basins . Basins topogra phica lly low 
because of remova l of Tert . fil l. • 

(6) Quaternary sedime nta tion. • 
(o) Subsidence o f basins with possibly thic k cecum . Applie s to Middle T<:lnano basin, whe re Quater­

nary deposits M low seole ve l hove been reported in we lls. Moy a pply to other basins. 
(b) Little subsid . of basins . Quate rnary deposits less tha n 500 rt . thick . 

Mori ne Te rt . fouil s, probably Miocene , ha ve bee n found in basal Quate rnary deposits near 
Fciirbonks at north edge of Middle Ta nana basin (Troy L. P8wf!, persona l commuri icot ion). 

They <:1re believed to hove been derived from marine Tert . rocks deposited in Yukon- Tanana 
platea u reg ion and remo ved during Pliocene uplift. If (4o) and (5a ) apply to Middle 

Ta nana basin , marine Teri . roc ks might be preserve d there . They might a lso be present 
in other basins . Morine Te rt. fossils have been reported in Nushugok basin 

(17th Anri . Re pt . , U. $. Geol . Surve y, pp. $44- 145, 847; 1896) . 
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Submarine contou rs in fathoms 

Base from A laska Map A 

The belt of lower Cretaceous (Neocomian) and older Mesozoic rocks 
shown _in the a'.ea marginal to the Gulf of Alaska represents a thick and 
extensive stratigraphic sequence that includes marine volcanic rocks. 
The sequence constitutes the Cordova geanticline, where it is older than 
upper Cretaceous rocks of the Chugach Mountains geosyncline to the 
north. It 1s believed to underlie the thick Tertiary deposits of the 
Ya_kataga geosyncline and Middleton shelf . The Orea group of Prince 
W1//1am S~umd represents this sequence. Neocomian fossils found in 
the outer isla nds of southeastern Alaska are the only fossils indicative 
of age. Jura_s;s1c rocks probably are incl uded but are of different facies 
than those ,r, the Matanuska geosyncline. \ 
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DEFINITION OF TECTON IC TERMS 
G E~NTICLIN E: A large linear posit ive e lement that was e ither uplifted and a source of 

~:~mEns f its ok, dwo,b oben loreof of l ittle or no acc umulat ion. Comprises Q belt o f rela t ively old 
on e y h o younger rocks . 

ARCH: Simila r to geanticl ine b vt not as e )(tensive. 
UPLIFT: Similar to geont icline but nonlinear in form. 
G EOS:'NCLINE: A larg~ l inear negati ve e lment in which sediments accumula ted , 
Compme s o ~ I_' of rela t ive ly young rocks flanked by belts or older rocks. 
TROUGH: S,m dor to geosyncl ine but not as extensive . 
BASIN : Si.n ilor to geosync line but nonl inear in form. 
P~ATF ORM: A shie ld l ike e lement 1h01 was e ither eme rgent 05 0 source of sediments 
sl ight I; subme rge nt os on area c f re la tive ly litt le accumulation, Of' 

SHELF: A body of sedime nts built outward into on ocean 

GE_O SYNCL/l~ALI SEGMENT: A part of o ge osync linol ,;e nd that is ..-poroted from t he 
no1n geosync ino man by uplifted older rocks. 
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