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Geology generalized by R. P. Emanuel from unpublished mapping by H. R. Schmoll and Ernest Dobrovolny
based on airphoto interpretation with field checking, and in part on Zenone, Schmoll,and Dobrovolny, 1974;
Magoon, Adkison, and Egbert, 1976; and Clark and Bartsch, 1971 a and b.
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Contact, approximately located

=——ccee=e Fault, dotted where inferred beneath surficial deposits;
mainly from Clark and Bartsch, 1971 a and b
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EXPLANATION OF GEOLOGIC UNITS AND HYDROGEOLOGIC CHARACTERISTICS NOTE: All units except bedrock are Quaternary in age.
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Silt and fine sand with minor | Chicfly sand and gravel, moder-| Chiefly sand and gravel, but| Generally poorly sorted deposits | Chiefly silt and clay with some | Chiefly silt and clay with some | Chiefly diamicton posited as phic and igneous rf)cks of
amounts of clay, deposited by (| ately well sorted and bedded; may | locally includes discontinuous | of sand, gravel, and silt, except | beds of finc sand; commonly |beds and lenses of sand, gravel, | glacial till, composed of inter- |several l'om!alions not dl_tferen—
tidal waters. Includes sediments | contain cobbles (up to 8 in) or| lenscs of silt, clay, or diamicton | jocally where running water hes | includes intermixed peat and |and diamicton deposited in lakes | Mixed gravel, sand, silt, and clay |tiated on this map, including the
in the present intertidal zone as | silt and clay in local beds and | (material of mixed gravel, sand, | been a significant agent of trans- | organic debris with peat dominant | dammed by glaciers; in some | deposited directly by glacial ice; | Jurassic and/or Cretaceous McHugh
well as deposits accumulated | sreas. Unit  includes large | silt and/or clay sizes); in places, | port and sorting. Colluvium | in the upper part of the deposit. | arcas, notably along Peters Creek | in places, may be dominantly | Complex southeast of the Knik
during a former period of higher | alluvial fan dcpesits that are| may be dominantly diamicton or| (siope d posits) ists of mix- | Deposited adjacent to modern |and Thunderbird Creek, the | Poorly sorted gravel. Lenses of | Fault (the name for the local
S s ; = 5 sea level in areas no longer or | generally coarser, more hetero- | poorly sorted gravel. Generally | tures of bedrock fragments and | ponds ‘or in aress formerly occu- | coarser materials are dominant | moderately sorted sand and gravel | segment of _the Border Ranges
CONTOUR INTERVAL 5 METERS // N pe. + g d ; / only rarely inundated. geneous,  and  thicker  than| more poorly sorted and less | reworked glacial drift or alluvium, [ pied by ponds; includes older [ where the glacial lake was small | may be present in these units | Fault; MacKevett and Plafker,
61.25' a i A \ / i : SEE i 4 alluvium in small fans, channels, evenly bedded thsr} o'thfr alluvial reflecting the composition of | pond deposits exposed along |or the glacier was nearby. Also lcfcapy' ~and may not be clearly 1?74). of P
NATIONAL GEODETIC VERTICAL DATUM OF 1929 -1 6 Vi ’ J . f S £ ¢ or terraces. posits Unit kame | upslope geologic units and consti- | Glenn Highway near Lower Fire |includes one small outcrop of clay | distinguishable from glacioallu- | siltstone, graywacke, arkose, and
e A 7 X . 3 terrace, kame, esker, and other | tuting a loosely packed diamicton. | Lake. and silt along Knik Arm that may | vium. conglomeratic  sandstone, and of
- g )/ & o’ & s = e deposits laid down in streams or corrclate with the Bootlegger greenstone associated with chert
SHORELINE SHOWN AS OF DATE OF PHOTOGRAPHY - & y & f / : Gl ponds in contact with or related Gove Gy of RudHonsge =@t and argillite (Clark, 1972); north-
THE MEAN RANGE OF TIDE IS APPROXIMATELY 7.9 METERS - 4 f <« . : to glacial ice; also includes ex- Be &t loast patily oF sine west of the Knik Fault, rocks of
- posures of glacio-deltaic and origin. several formations occur including
related  materials in  Eklutna the Paleozoic and/or Mesozoic
Valley, which are generally older Eklutns Ultramafic Complex (Rose,
than glacioalluvium elsewhere in 1966), posed of pyr ite,
LITHOLOGY the study area. peridotite, and serpentinized

dunite, and associated gabbro;
the Jurassic Knik River Schist
(Carden and Decker, 1977),
composed of marble, argillite,

hert, dstone, and
metavolcanic  rocks; and the
unnamed Jurassic granodiorite,
diorite, quartz diorite formation
(Magoon and others, 1976). Also
northwest of the Knik Fault, the
Tertiary Kenai Group underlies
much of the study areca, although
it is exposed in only a few minor
outcrops in the study area; the
Kenai Group is composed of silt-
stone, sandstone, and coal
(Zenone and others, 1974). A
local mantle of colluvium of glacial
deposits may conceal bedrock in
areas mapped as bedrock. (Clark
and Bartsch, 1971a; 1971b.)

Tidal flats, marshes, or other flat | Gently sloping to nearly flat| Kame terraces occur as linear | Individual or linear complexes of | Flat surfaces, commonly occupying | Forms generally flat or gently | Generally hummocky topography | Bedrock occurs on stecp-sided
surfaces adjacent to Knik Arm of | landforms, usually linear in form | terraces of low rclief; kames as | fan-shaped or cone-shaped talus | depressions at relatively low |sloping surfaces, principally the | with smooth, rounded mounds or | ridges in the mountainous south-

Cook Inlet. Dissected by shallow | or fan shaped. Large deposits| small, rounded hills; eskers as | deposits with moderate to precip- | elevations. flat floor of Eklutna Valley, into | clongated, -drumlinoid hills or | eastern margin of the study area,
channels that tend to shift with | occur along Peters Creek from the | low, sinuous ridges. The de-|itous slopes, sometimes merging which the river has incised its | ridges having low to moderate | and in knobs and small outcrops
time . mountain front to Knik Arm, and | posits occur in scattered locations | into smooth, moderately sloping canyon; also small patches bor- | relief. Occurrences are scattered | along steep slopes elscwhere in
MORPHOLOGY in the alluvial fan at the mouth of | between the mountain front and | valley deposits of moderate extent. dered by steep scarps along | throughout the study area, but | the study area.
the Eklutna River. Small deposits | Knik Arm, and in generally | Common along steep valley walls, Peters Creek and Thunderbird | are more common at lower eleva-
occur as terraces or ch 1-fill ler deposits at higher eleva- | below bedrock outerops, or along Creek. tions, particularly along the
units, generally between the| tion in mountain valleys that were | escarpments formed by river or mountsin front and in the major
mountain front and Knik Arm. | occupied by glacial ice. sea erosion. tributary valleys.
Poor -- standing water common. | Generally good drainage, with low | Generally good -- moderate run- | Generally good. Runoff is low| Poor -- permeability and infiltra- | Poor -- generally high runoff and | Good to fair -- surface runoff is | Runoff is high where bedrock is
Surface runoff is wvery high, | runoff, high permeability, and |off, permeability, and infiltration. | and permeability and infiltration | tion are low and standing water is | low permeability and infiltration; | low to moderate, even where | cxposed, and permeability and
generally dircetly into Knik Arm [rapid infiltration. In areas of | Drainage may be locally poor in | are high, unless colluvium is| common. Springs may occur along | drainage better where coarse-| slopes arc steep; permeability and | infiltration are low, except where
SURFICIAL through shallow drainage channdls | fine-grained material, drainage | small depressi in 1 cky pacted. contacts with upland alluvium or | grained materials dominate. infiltration are both moderate, | bedrock is extensively weathered
DRAINAGE dissecting the deposits and shift- | may be fair to poor, with moder- | terrain or where interbedded silt, slope deposits. except where compaction or large | or fractured.
ing with time. Permoability and | ste runoff, fair permeability, and | clay, or diamicton occur. admixtures or fine-grained ma-
infiltration extremely low. fair to poor infiltration. terial reduce permeability and

slow infiltration, causing water to
pond in depressions.

Generally saturated, at least near | Commonly saturated at depths | Generally saturated at depths | Generally unsaturated  except | Commonly saturated at or near | Commonly saturated at and near| Mostly unsaturated cxcept at | Fresh bedrock has low porosity
surface; may be periodically in- |below 10-20 ft, especially adjacent | below about 10 ft. May yield | briefly after heavy rains, due to(the surface, possibly supporting | surface in larger deposits, but| depth in deposits thicker than | and low water content even when

undated. Water quality poor -- |to modern streamcourses. Water- | moderate amounts of water, com- | rapid drainuge and downward standing water; may be unsatur- genen?lly unsaturnted. at depth| ghout 40 ft; may contain perched | saturated. Where bedrock is

may be brackish. Not a water- |ylclding capability generally good | monly 5-10 gal/min, where de- | movement of infiltrating water. | ated at depth. and in small deposits. Water| water at shallower depths, par- | extensively weathered or frac-

yielding unit due to extremely low |to excellent for domestic supply --| posits are more than 10 ft thick, | Water yield is poor -- too thin yield from glacial lake deposits is| ticularly during wet scason. | tured, porosity and water content

permeability. yields of 5 to 50 gal/min are com- | cxcept where interbedded fine | and sporadically saturated to low; even where coarse gngtenals Water yield is generally moderate | are higher. Yields of wells com-

mon, and yields may exceed 50 | material or diamicton reduce local | provide reliable water supply. dominate and permeability is| or low, except where saturated; pleted in bedrock are generally

WATER CONTENT & gal/min where saturated thickness { permeability. moderate, the dxscontin!my and | discontinuous lenses of sand and low, 5 gal/min or less, and most
exceeds 20 ft. small extent of the deposits result| sgyel are present, that may | obtain water from fracture zones

VG- E RIS in low water yields. _Where{ yield 5-10 gal/min. in the bedrock. Limited quan-
CAPABILITY deposits are thin and underain Miies of water nky be dbigihed
by coarser matenal, as in EXlutos from the sediment/bedrock inter-

Valley, moderate yields may be face. Rare extensively fractured

obtained from the underlying zones may yield 10 gal/min or

units. more. The Kenai Group, where it

underlies surficial units in the
lowlands northwest of the Knik
Fault, generally yields water more
easily than other bedrock units.

Very poor. Saturated conditions, | Generally good, though locally | Generally good but locally fair to | Fair to poor. Percolation rates | Poor. Percolation and infiltration | Poor to fair. Percolation and | Generally fair, locally good. |Poor. Contaminants may travel

possible inundation, and extreme- | fair. In coarse deposits, percole- | poor. Percolation rates are|arc rapid and may not permit |rates are low. Unless these |infiltration is generally low, but | Moderate percolation rates gener- | quickly and far through fractures

ly low permeability make this unit | tion rates may be too rapid to| generally moderate, except where | adequate attenuation of contami- deposits are penetrated into more |may locally provide adequate | ally result in adequate attenuation |in bedrock, possibly reaching and
i 8

unsuitable for septic systems. | permit adequate attenuation of | interbedded silt, clay, or dia- [nants before effluent reaches | permeable underlying materials, |attenuation of  cont of e inunts, although silty or | contaminating wells or surface-
SUITABILITY FOR contaminants before they reach | micton reduce permeability. | ground water. liquid wastes may collect at the {especially where coarse materials| clayey horizons may cause perco- | water bodies that intersect the
SEPTIC SYSTEMS ground water. Finer grained | Shallow bedrock and discontinuity surface. dominate. lating liquids to perch at shallow | fractures. Steep slopes and low
deposits are better suited for| of these deposits may also restriet depths possibly  contaminating | permeability of bedrock may causc
septic system operation. suitability for septic systems at local water supplies. Shallow | effluent to resurface before being

some sites. depths to bedrock and discon- | adequately degraded.

tinuity of these deposits may also
restrict  suitability for septic
systems at some sites.

Very poor. The fine-gramned | Very good, although finer-grained | Generally good.  Finer grained | Generally poor due to steep | Poor. The silt, clay, and organic | Fair to poor -- the fine-grained | Generally good, although locally | Generally good, slthough steep
o materials have low bearing ca- |deposits may have slightly lower | deposits may have somewhat lower | slopes. May be unstable and | materials have low bearing ce- | materials have moderate to low(steep slopes may cause stability | slopes and excavated slopes may
FOUNDATION pacity, and in places marshy |bearing capacity than coarser | bearing capacity, especially where | subject to erosion or landslides. | pacity; where fine sand domi- | bearing  capacity; conditions| problems. suffer from rockfalls end land-
MN CONDITIONS conditions p_revnil: May be inun- | deposits. ingerbeda of silt or clay are fairly nates, conditions are somewhat | better where coarse-grained slides.
GN dated at high tide. Subject to thick. better. materials dominate.
erosion and redeposition.
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Multiply by To obtain
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