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DESCRIPTION OF MAP UNITS
qQ SURFICIAL DFPOSITS -- Undifferentiated beach, bar, alluvial, and colluvial deposits. Mostly gravel
and sand
Tr RHYOLITE AND DACITE TUFF AND HYPABYSSAL ROCKS -- On northwestern part of St. Matthew Island, chiefly

rhyolite and dacite welded tuff and tuff breccia and dark rhyolite vitrophyre. Minor inter-
calated flows and crosscutting dikes of andesite and basalt. Exposed mainly as frost-riven rub-
ble. Forms conspicuous barren 1ight-colored ridges. On_southwestern part of St. Matthew Island,
chiefly 1light-colored rhyolite and dacite hypabyssal rocks

Unit appears to overlie mafic flows and volcaniclastic deposits (TKm) and may represent ex-
trusive and hypabyssal cogenetic equivalent of granodiorite (Tg)

Tg GRANODIORITE -- Fine-grained hornblende granodiorite. Exposed in seacliffs along northeast coast of
St. Matthew Island. K-Ar age of 60.7+2 m.y. obtained from hornblende mineral separate (table 2)

TKg GABBRO -- Medium- to coarse-grained pyroxene gabbro dike(?). Exposed in séacl1iff on northeast coast
of St. Matthew Island. Relation with surrounding rocks obscure but probably intrudes mafic flows
and volcaniclastic deposits (TKm)

TKm MAFIC FLOWS AND VOLCANICLASTIC DEPOSITS -- Flat-lying to gently dipping flows of andesite and basalt,
and volcaniclastic deposits of andesitic and basaltic tuff and conglomerate. On St. Matthew
Island, unit composed chiefly of flows. Well exposed in seacliffs where flows cap intermediate
and silicic pyroclastic deposits (Ki). Dikes and necks of andesite and basalt form resistant
points of land and sea stacks. Unit appears to be at least 250 m thick at north end of St.
Matthew Island. On Hall Island, flows are intercalated with fine crystal tuff,. coarse tuff brec-
cia, and volcanic conglomerate., Pinnacle Island not visited but offshore inspection suggests
that it is composed of nearly vertical mafic dikes. Prominent submarine ridges (U.S. Coast and
Geodetic Survey, 1955) extend north and northeast from Pinnacle Island and include Split Rock, a
low-silica andesite dike (table 1, sample no. 3)

Unit presumably of latest Cretaceous age but may include rocks as young as earliest Tertiary.
K-Ar ages of 76.8+2 m.y. and 64,8+2 m.y. obtained from whole-rock samples of basalt flows at north|
end of St. Matthew Island (table 2)

Ki INTERMEDIATE AND SILICIC PYROCLASTIC DEPOSITS =- Includes: 1) dacite, andesite, and rhyolite non-
welded tuff breccia and crystal tuff, 2) dacite and rhyolite welded tuff, 3) massive dacite brec-
cia (lahar?), 4) fine ash-fall tuff containing abundant plant debris, 5) volcanic conglomerate
composed of rounded clasts of dacite and andesitic flows in an andesite crystal tuff matrix, and

172°30" 6) andesite and dacite porphyritic and vitrophyritic plugs, dikes, sills, and flows. Inter-
calated andesite and basalt flows in upper part. Abundant carbonized and silicified logs in tuff
60° 30" and tuff breccia along shore of Sarichef Strait at northwest end of St. Matthew Island (fossil
locality 1). Unit thermally altered by granodiorite (Tq) intrusive body
Unit well exposed in nearly vertical seacliffs. Gently dipping to flat 1ying except steeply
dipping near faults. Exposures in interior parts of island confined to scattered patches of
frost-riven rubble. Unit at least 250 m thick along northeast coast of St. Matthew Island
Assigned a Late Cretaceous age on the basis of K-Ar ages of 74,1+2 m.y. and 74.4+2 m.y. ob-
tained from biotite and hornblende mineral separates from rhyolite tuff breccia on Hall Island
(table 2) and on age of pollen assemblages recovered from carbonaceous tuffs on St. Matthew
Island (R. A, Scott, oral communication, 1973) fossil localities 1 and 2)

Kv VOLCANIC GRAYWACKE AND ﬁRGILL!TE -- Thinly interbedded fine-grained graywacke and argillite ther-
mally altered by granodiorite (Tg) intrusive body. Bedding sheared and crenulated. Graywacke
composed of angular to subrounded grains of feldspar, volcanic rock, and quartz in dense,
altered, argillaceous matrix, Argillite is siliceous and dense and breaks with a conchoidal
fracture. Small-scale crossbedding and convolute laminations. Appears to represent distal
facies of marine turbidite

Unit found only in small fault-bounded block west of large lagoon on northeast side of St.
Matthew Island. Stratigraphic relations uncertain but greater deformation of this unit sug-

gests that it is probably older than intermediate and silicic pyroclastic deposits (Ki). Pre-
sumably of Cretaceous age

REFERENCE

U.S. Coasit and Geodetic Survey, 1955, United States Coast Pilot 9, Alaska: Capc Spencer to Arctic Ocean, 6th
(1954) ed., p. 530.
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RECONNAISSANCE GEOLOGIC MAP OF ST MATTHEW ISLAND, BERING SEA, ALASKA
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TABLE 1. RAPID ROCK CHEMICAL ANALYSES AND CIPW NORMS OF SELECTED ROCK SAMPLES FROM ST. MATTHEW AND HALL ISLANDS, ALASKA

o UG © Tn Ki Ev 8 e

Field 71AHr|71AMm 71AHr 71AMm 71AHr 71APa 71APa{ 71AHr 71AMm 71ABg 71APa 71AMm 71AMm| 71AOv|71AMm 71ABg| 71AHr 71AMm 71APa 71APa
No. 17 isc 57 48 10 61 13 48 8 3 29 40B 32 41 43 16 J0A 54 50B 548

Semple 3|2 3 4 s 6 7| 8 9 10 W 12 13 |14 [15 16 |17 18 19 20

Bapid rock chemical snalysés (weight percent)

510, 43.0 |50.0 53.1 54.2 55.0 57.1 60.7 |57.7 60.2 61.9 63.3 66.6 68.8 |62.2 |63.2 64.9 |65.9 70.6 71.3 75.0

A1,0, 16.3 17.8 16.1 16.4 16.5 17.7 16.6 |17.2 15.5 16.0 16-6 15.9 14.6 |16.4 |[16.0 15.1 |[14.4 14.6 15.2 12.3

Fe, 0, 4.4 | 4,3 3.8 2.8 3.3 4.1 47| &0 3.6 2.2 2.7 1.8 2.3|1.2| 2.9 2.4 2.8 1.5 1.5 45

Fed 5.4 | 5.8 6.4 5.6 5.8 2.6 1.6 2.2 1.2 3.5 1.8 2.2 «28] 4.2 | 2.6 2.8 .40 0 .20 12 .12

Mg0 10.1 | 5.2 3.9 3.6 3.4 2,0 1.8|1.8 1.5 1.9 1.6 1,0 1.2 | 2.1 |1.9 1.1 .93 .55 .21 .28

Ca0 B.6 | 85 7.6 6.3 6.8 6.3 4.5 |11.8 3.2 4.4 3.3 2.1 2.3 31|33 30| 2.8 1.2 .98 .96

Na,0 2,729 3.4 3.9 3.8 3.0 41| 2.8 32 3.6 4.7 51 3.3|51)|46 41| 2.7 3.2 49 3.0

K0 .35 .46 1.0 1.2 1.2 1.8 1.6 .56 2.8 2.0 2.0 2.1 30| 1.8| 2.0 2.9 | 2.3 4.3 3.4 3.4

B0+ 5.5 2.1 1.5 2.1 .60 1.5 1.2 «39 41 2.5 1.2 1.5 2.3| 20|14 1.6 | 41 1.3 1,1 2.3

H,0- 2.5 .66 .56 .86 .70 1.3 1.1 06 2.7 .68 .98 .26 1.9 L06[ .53 .56| 2.6 1.4 «33 1.5

140, 1.3 | 1.2 1.5 1.2 1.1 .93 .92 .9 .73 .95 .85 .77 .28 77| 1.1 .B9] .55 .34 .40 .07

P04 .12 .20 .3 .32 .25 .20 .24 .23 .13 .25 .20 .14 .04| .174 .33 .19/ .13 .03 .02 .0O

Mn0 .14 .17 .17 .17 .17 .09 .12 .11 .10 .14 .13 .08 .04| .11| .24 .12| .08 .03 .01 .02

co, .02f .02 .04 .08 .02 .04 .02 .02 .02 .04 .06 .08 .04 .04 .02 .08 .02 .02 .02 .04

Sum 100 | 99 99 99 99 99 99 00 99 100 99 100 100 | 99 100 100 | 100 99 919 99

CIPW norms (weight percent)

q - 5.1 7.7 7.6 8.3 17.7 19.7 |17.3 24.0 20.9 20.0 23.2 32,8 (14.2 (19.7 22,1 |37.0 33.4 28.0 44.0
c — —_ -_— - -_ — 9 1.8 .5 1.2 1.8 1.9 .9 1.1 .2 129 2.7 1.8 2.0
or 2.2 28 6.1 7.4 7.3 11.1 9.8 3.3 18,0 12,2 12.2 12.7 18.4 |10.9 |12.0 17.6 |14.6 26.3 20.5 21.0
ab  24.7 |25.4 29.6 34.5 33.0 26,5 35.8 |23.9 29.4 31.5 40.9 44.1 29.0 |44.4 |39.6 35.6 |24.6 2B8.0 42.3 26.6
an  33.9 [35.4 26.4 24.8 25.1 30.8 21.4 32,9 16.3 20.9 15.5 9.7 11.6 |14.7 |14.5 14.0 [14.0 6.0 4.8 5.0
diop 9.0 | 5.6 8.4 4.7 6.5 b - 9.7 == - L - - - - and e =} - Ee
hyp 1.8 |16.4 12.5 13.7 12.1 5.1 4.6 | — 4,1 8.3 41 4.0 3.1|11.2| 5.8 &4.B | 2.5 1.4 v3 «7
ol 18.4 | — — -_— — -— - - — -— - - _— -— -_— - - o] — =
mt 6.9 | 6.5 5.7 4.2 4.9 6.2 3.0 49 2.3 33 39 2.7 0.2 1.8| 4.3 3.6 |- - —_— 3
hm -_ - - - - - 2.8 7 2.4 — N 2.2 | — - - 3.0 1.6 1.5 3
11 2.7 | 2.4 2,9 2.4 2.1 1.8 1.8 1.7 1.5 1.9 1.7 1.5 6| 1.5( 2.1 1.7 | 1.1 W5 o3 o1
ap «3 o5 .7 .B 6 .5 .6 5 3 .6 «5 «3 o1 b .8 o3 +3 Jd 0 - —

1 Gabbro 6 Andesite flow 11 Dacite welded tuff 16 Granodiorite

2 Basalt flow 7 Andesite flow 12 Dacite welded tuff 17 Dacite tuff breccia

3 Low-silica andesite dike 8 Altered andesite tuff breccia 13 Rhyolite tuff breccia 18 Rhyolite welded tuff

‘4 Low-silica andesite flow 9 Andesite tuff breccia 14 Volcanic graywacke 19 Rhyolite flow(?)

5 Low-silica andesite plug 10 Andesite plug 15 Granodiorite 20 Rhyolite welded twuff

Sample 4 from Hall Island, sample 3 from Split Rock; rest of samples from St. Matthew Island

Analyst: Lowell Artis

TABLE 2. POTASSIUM-ARGON AGE DETERMINATION

Latitude Mineral Calculated age
40 40
Map Field and or Map K20 h“ d Ar“ d (millions of
No. ¥o. Longitude |whole rocl15‘ynbol {percent) (moles/gm) Ar::ul years)
60°24" W. 0.301
1| 71AMm4S Hornblendd Tg 2.760 x 10711 0.47 60.7 ¢ 2
172°%42' W. 0.305
avg. 0.303
60°34" N, 1.081
2 | 71APal0 Basalt | Tkm 1.052 x 10710 0.87 66.8 2
172°56"' W. 1.080
avg. 1.080
60°35" N. 0.898
3| 714Pal5 Basalt TKm 1.043 x 10710 0.80 76.8 + 2
172°58" W. 0.904
avg. 0.901
7.77
Biotite 8.664 x 10710 0.93 74.1 %2
60°39" N. LZ6
4| 71AMmS0 <
173°03" W. avg., 7.775
Hornblende 0.425| 4.766 x 10711 0.52 Thob £ 2

Potassium measurements:

Argon measurements and age calculations:

Lois Schlocker

A, Atkinson, J. Von Essen

[K*? decay constants: A. = 0.585 x 10710 year~l; Ag = 472 x 10710 year~l,

Abundance ratio:

K40/K = 1,19 x 10~% atom percent]
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During the geologic mapping of the island, Michael
Estlund used LaCoste geodetic gravimeter G-8 to obtain
the simple Bouguer gravity values shown on the insert map.
The measurements were tied to the U.S. Geological Survey
Alaskan gravity base network (Barnes, 1968) at Anchorage
airport, where meter drift or tares indicated a 0.5 mgal
uncertainty for the data. All measurements are based on
an observed gravity of 981,867.3 mgal. established at the
islands' only reoccupiable station, which is designated
"MATA" and is lo¢ated on U.S. Coast and Geodetic Survey
bench mark '"Matthew Astro (1944)." Sea level, corrected
for tidal variations, was used for elevation control, and
the anomalies were calculated from the 1930 International
ellipsoid and a reduction density of 2.67 g per cm3.
Density measurements of 24 rock specimens collected from
the island contribute to the interpretation and are sum-
marized in the bjr graph, on which the length of the bar
indicate the range of measured densities and the circles
indicate the means for each rock unit,

The data suggest that a small positive Bouguer anomaly
of a little more than 10 mgal is located a short distance
north of the center of St, Matthew Island, and that the
gravity decreases towards both the south and northwest,
Although contouring is handicapped by lack of data on the
western side of the island, the high seems to be localized
on the northeast shore near a few outcrops of granodiorite
(unit Tg). This rock unit is also the probable cause of
significant thermal alteration of the intermediate and
silicic pyroclastic deposits (unit Ki) which it intrudes,
and may thus have sufficient volume at depth to explain the
anomaly. An average density contrast of 0.2 g per cm
between the granodiorite and these pyroclastics is indicated
by the density measurements, and the anomaly could be caused
by a stock with such a density contrast and a depth of 1 to
2 km, A different and less probable cause of the anomaly
might be the gabbroic rocks, whose single field exposure
suggests a much smaller volume of intrusive rock.

Reference

Barnes, D, F., 1968, Alaskan gravity base station network:

U.S. Geol. Survey open-file
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