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INTRODUCTION

Background

The present study was initiated in the winter of 1984,
This water quality study 18 part of an overall investiga-
tion of ground water 1n the Mendenhall Peninsula - Auke
Bay ( MHP-AB) area, conducted by the water resources sec-
tion of the Alaska Division of Geological &
Geophysical Surveys. The impetus for these studies was a
request from the Division of Land and Water Management for
information and data on suspected saltwater con-
tamination problems in the MHP-AB area. The information
W#as also required to help adjudicate applications for
groundwater usage by two proposed major developments in
the area. The first of these was a housing complex on
Frit2 Cove Road; the second was the expansion of the Auke
Bay small boat harbor facility. Both developments would
potentially draw relatively large volumes of sSround water
from fractured bedrock aquifers, thereby increasing the

risk of saltwater intrusion. Concern was voiced by
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water usage could have on the yreld and water quality, oC

surcounding wells,

Aquifers for the area's wells are entirely wifthuin
bedrock, mainly fractured greenstones, greenschists and
pellitic rocks. Wel) depths are commonly about 200 ft and
yields are low, typically 1-4 gpm. The ground water tends
to be relatively high in dissolved soclids. Several homeow-
ner's, particularly those near beachfronts,
reported experiencing deterioration of water quality
over the past sevetral years, apparently from saltwater in-

truding into the aquifers.

The water geochemigtry study discussed in this report was
designed as a reconnaissance effort to 1) help identify
areas experiencing the greatest contamination problems; 2)
distinguish and classify groundwaters from different
aquifers; 3) determine the sources of waters raechargZing fthe
aquifers; and 4) eatablish a data baseline for monitoring
and defining any future contamination that may result from

continued development of the area,

Previous Studies

A study of water resources by Barnwell and Boning (1968)

concentrated primarily on the Mendenhall Valley but also in-
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area. Barnwell and 3caing F1968) reported Salt s Leatklwen
water occurences Ln deep wells 1n the central part of th=
valley and suggested that some of the saltwater may be con-
nmate or may have been left during depostion of valley-
£111ing sediments. The single water analysis reported by
them for the MHP-AB area 1s for a well in the vicinity of
the University of Alaska, Juneau. The water produced from
the 120 ft well was a Na-Ca-Mg bicarbonate water with no ap-
parent sulfate or chloride contamination. Barnwell and
Boning (1968) also reported yields of less than 1 gpm to 20
gpm and an average of 3 Zpm based on sample of 46 wells

producing from bedrock aguifers.

A more recent study of water quality in the MHP-AB area was
undertaken by G. Balding of the USGS. Balding (1979)
presented the results of his study of water supplies in
the MHP-AB area in a report to the Division of Land and
Hater Management. His study was based on a
questionalre sent to residents in the MHP-AB area and on
measurements of specitfic conductance of waters from selec-
ted wells. Balding's work ©provided 1nformation on the
locations and depths of many of the wells investigated

in this study and also provided baseline specific con-
ductance data. Balding's data suggested that problems

with saltwater intrusion were already prevalent in 1679.

Scattered measurements of water quality and arsenic concen-
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GEOLOGIC SETTING

Bedrock

Bedrock in the MHP-AB area consists of Tertiary and
Cretaceous aged greenstones, geeenschists,
metaconglomarates, pellitic rocks, metasandstones and
metasiltstones (Ford and Brew, 1973)(fi1g. 1). The rocks
are part of a southwest trending belt of metamorphic rocks
with metamorphic-isograd increasing towards the northwest,
The boundary between the greenschist facles and prehnite-
pumpellyite metagraywacke facies lies just northwest of the

MHP-AB area.

Bedrock on the Mendenhall Peninsula ranges from chiefly
augite-r1ch metatuffs, originally basaltic to andesitic, in
placea mixed with metagraywacke, argillite, or slate on the
west side of the peninsula to dark, volcanic-derived
matasedimentary rocks on the east side (Ford and Breuw,

1973). Bedrock exposed in the Auke Bay area is mostly argil-

lite and slate.

Two sets of joint patterns occur in the MHP-AB area. The

first set trends about 45° NE with dips ranging from 72° SH
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near vertical drp. Maj)or Faults 1n rh2 araa taciode
Gastineau Channel, Fish Creek, and Petacson Cre=k taults,

all of which trend northwestward (fig. 1)

Surficial Deposits

Surficial deposits in the MHP-AB area consist primarily of
the Gastineau Channel Formation, a composite &laciomarine
deposit defined by Miller (1973; 1975) which occurs
throughout the Gastineau Channel region, Exposures Ln the
MHP-~AB area (fig. 2) ‘are predominately of the third (and
youngest) of Miller's three facies: a light gray to
greenish-g8ray masgive to soft sandy diamicton containing un-
broken and articulated molluskan shells and Foraminifera.
Miller reported radiocarbon ages ranging from 3§, 700 to

10, 700 years B.P. and thicknesses ranging from 4 to 12 ft
for the third facies. The deposits in the Gastineau Chan-
nael region locally overlie bedrock but normally overlie

deposita of the first facies.

The first facies, which is exposed at the northwest end of
Mendenhall Peninsula, consists of gray to light-gray to
greenish-8ray generally hard, dense till-like stony diamic-
ton, rich in mollusks and Foraminifera (Millar, 1975). The
first facies ovarlies bedrock in most places in the
Gastineau Channel region and ranges in thickness from 20 to

greater than 60 ft.



Other surticial deposits 1n the MHP-AB acz2a 1nclud: raised

beach deposits, rubble deposits, and fan deposits.

METHODS OF STUDY

Field Sampling

Locations of wells in the MHP-AB area are shown on plats

1. Time and funding limitations restricted the geochemical
studies to sections 23 and 35, areas which were deemed must
critical because of proposed developments. All sites for
which chloride concentrations were measured during this
satudy are also shown on plate 1. Whenever possible,
measurements of static water level accompanied the
Beochemical sampling. However, not all wells for which
static levels were measured were sampled for geochemical

analyses.

Waters from 18 well sites were sampled, filtered, and
treated for full cation and anion geochemical analysis
(table ). Alkalinity and pR on these waters were measured
in the field, or shortly thereafter. Raw, unfiltered sam-
ples wera obtained from ten additional well si1tes. No pH or
alkalinity measurements were made on these samples. Five
of the samples were analyzed for major cations and anions
(except HCO3). The othaer fivae were analyzed for SO4, Cl, F,

and Br only. One site was checked for Cl only




A cold water stream located on the southeast part <f Menden-
hall Peninsula was sampled and a complete catbtion - anion
analysis was performed to provide for a comparison with

ground water chemistries.

Waters from twenty-five different sites, including five
streams and springs, were sampled and analyzed for
deutarium. Analyses of 8180 were made for 13 of these

sites.

Walls were normally sampled after water was first run for
about 5-10 minutes at a rate of about 0.5 to 1 gpm. The
sample was normally taken as close to wellhead as possible

and always before any treatment or water softening system

Methods of Analyses

Alkalinity as bicarbonate, pH, specific conductance and am-
monia were determined in the field following methods
described in Presser and Barnes (1974). The remaining con-
stituents ware analyzed at the DGGS water laboratory in
Fairbanka. Major and minor cation concentrations were
determined using a Perkin-Elmer atomic absorption spec-
trometer following standard procedures. Sulfate ang
bromide were determined on a Dionex ion chromatograph.
Fluoride was determined using the specific ion electrode

method. Chlorides were analyzed by Mohr titration and



boron, by carminire acsid me=thod. Albuminum, acs3=ni2, and
iron were determined by atuomic absorbtiosn cp2ctroscopy. A
graphite furnace was used [or arsenic determinations to en-
hance low-level detection. Silica conceatratioas were
‘determined by the molybedinate blue mathod. Stable
isotopes were analyzed at the Stable Isotope Laboratory at

Southern Methodist University, Dallas, Texas.

RESULTS

Results of the geochemical analyses ara presented in table
1, 8&rouped by locality, and in table 2, grouped by proposed
water types. Percent major cation and anion compositions

for waters for which full analysis were run are plotted on

a Piper diagram (fig. 3). The milliequivalent concentra-
tions for these sites are plotted on plate 1. The five sam-

ples for which all major constituents, except HCO3, were

analysed are also plotted. The HC0O3 concentrations for
these samples were estimated by comparing cation - anion
milliequivalent balances. The amount of additional millie-

quivalent anions requirad to balance the cation total was
assumed to be HC03. For comparison, the percentage composi-

tion of seawater is plotted on the Piper diagram.

Three water types have been distinguished based on relative
and absolute cation-anion composition (fig, 3 and table 2,
regspactively). Type 1 waters are high pH, Na - HCO3 rich

waters with relatively low concentrations of Ca and Mg and
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(and possibly some of the SQU4) 135 presumably due to vacying
degreegs of saltwater contamination. The waters tend to
have comparitively low concentrations of Sr, Fe, and As,.
Type 1 waters are located exclusively 1n section 35 and
approximately southwest of a line running through 35-38 and

35-13.

Type 2 waters are found in section 23, Type 2 waters hava
concentrations of Na and HC03 similar to type 1 waters but
have significantly greater concentrations of K, Ca, and Mg.
Type 2 waters also tend to have lower pH and greater
concentrations of Sr and sometimes Fe than type 1
waters. All type 2 waters sampled, except 23-28 and per-
haps 23-05, suggest some degree of saltwater contamination
as reflected by higher Cl concentrations. The most con-
taminated well, 23-01 (Cl= 950 ppm), lies close to the Auke
Bay beachfront and is the primary water supply [for an apact-
ment complex., Two sites which show slightly elevated levels
of Cl concentration, 23-14 and 23-~05, are located some
distance away from the beachfront (1500 ft) suggesting that
saltwater intrusion from Auke Bay may not be the source of

Cl contamination in the aquifers supplying these wells.

Onae of the sites, 23-24, has a SO4 concentration (790 ppm)
significantly higher than any other sampled in the MHP-AB
area. Type 2 waters are low in As, and, except for 23-05,

low in Fe.



Type 3 waters are distingugshed by having propurktironately
greater concentrations of both Ca and Mg, and lower pH than
either type 1 or type 2 waters. The waters are rich 1in
HCO03 and, with the exception of 35-39, are comparitively
low in SO4. Two type 3 waters for which full analyses are
available show significant Cl contamination. Two other
sites for which only partial analyses are available but are
probably type 3 waters (35-32 and 35-08) also have high con-
centrationa of Cl. All four of these sSites are located
near shorelines along the west side of Mendenhall Penin-
sula. Type 3 waters also tend to have greater concentra-
tions of Fe or As or both than either type 1 or type 2

waters.

Three subcategories of type 3 waters are distinguishable
based on cation composition and location. Type 3a waters
have greater proportions of Na than Ca + Mg, low Cl and
tend to be located inland. Type 3b waters are distinguished
by high As concentrations and location in section 23.

Type 3¢ waters have Ca + Mg greater than Na and, except for

35-~20, are all located near shorelines

Total dissolved solids (TDS) in samples for which full
analyses are available range from 155 ppm (35-20) to 2086
ppm (23-071), However, based on the partial anion analysis
available for site 35-08, the TDS in waters from some beach-

front wells are likely to substantially exceed 2000 ppm.



For compactson, tn: VDS Lo waters samplizd Tooow Lhiw S50

referenced as Mendenhall 7330 :35-54%. ar> 17 ppm

Table 3 Z1ves the chloride concentrations of si1tes sampled
.ranked in order of decreasing concentration. Chlori1de con-
centrations range from 1720 ppm for site 35-08 to as low as
1 ppm for the stream at the HMendenhall 1380 site. Except
for the samples with highest chloride ccocncentrations, Xa
shows little correlation with increasing Clifig. 4). As can
be seen from fi8ure 5, hi2h coacentrations of Na are also

associated with high concentrations of bicarbonate.

Table 4 2Zives arsenic concentrations of sitaes sampled
ranked in order of decreasing concentration. Three sitas
are at or near the Department of Environmental Conser-~
vation's maximum allowable standard for drinking water of
50 ppb. One site, 23-31, 18 considerably abova safe

levels.

Results of analyses of stable isotope compositions are
presented in tables 1 and 2 and 1n figures 6, 7, and 8.
Deuterium compositions of well waters range from -90 to
-100 per mil with respect to Standard Mean Ocean Rater

( SMOW) and are similar to deuterium compositions of locally
derived meteoric waters (LDMRW) (fig. 6). Samples for which
6180 compositions are available are plotted in (igure 7.
The meteoric water line of Craig (19b61) and the Adak

precipitation line (Motyka, 1982) are plotted for com-

11
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whlich there 1S sufficient stable tsstope data T telbao-

mining a precipltation line.: The MHP-A3 aroa wat2rcs Gwad
to plot close to Crai1g’'s meteoclc water line but a few sam-
ples appear slightly shifted towards more positive 41230,
The similarity between LDMW and the well-water stable
isotope compositions indicates the water In the MHP-AD
aquifers 18 re charged by meteoric waters that precipiftates

at low elevations.

The deuterium compositions of the well waters show a weak
correlation with increasing Cl concentration. An increase
in 60 would be expected if sea water is the source of in-
creaged Cl Iin the well waters. The 1sotopic composition of
Gastineau Channel saltwater is not known but is expected to
be substantially lighter than SMOW becausa of the large in-

flux of freshwater crunoff from coastal mountains

DISCUSSION

The geographic trend of ground-water types discussgsed above
tand to cut across the trend of bedrock contacts. This is
particular true of the type 1 Na-C03 waters. Instead, the
geog&raphic trends 1n water chemistry tend to correlate with

the primary fracture orientation of 45° NW.

The majority of the wells showing chloride contamination oc-

cur near shorelines indicating the contaminaton 1is

12
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primactiy dae to saltwater from Auke 3ay ntradiay vt
fractures i1n the aquitars. Two sites, howev2c., ace zome
distance away from the coast and for these si1ftes Lthe
chloride contamination may originate from a differeat sour-
ca. Auke lake, a remnant glacial lake, lies 700 ft, or
less, east of the two suspect wells ( 23-724 and 23-05). Ir
the aquifers feeding these two wells are being charged by

waters infiltrating along northeast oriented fractures then

some of the recharge waters may originate from Auke Lake.

Although the depth of Auke Lake is not known, it is
probable that the Holocene glaciomarine deposition preva-
leant throughout the Gastineawu Channel region also occurred
at Auke Lake. In fact, Judging by the large and rapid rate
of isostatic rebound that has occurred throughout the
Gastineau Channel region (Miller,1973), Auke Lake may have
been connected to saltwater in the recent past and the lake
may still be saline at depth. In addition, if Auke Lake
formed a depositional basin for marine sediments during
vpostg&lacial times then a relatively large thickness of
glaciomarina deposits could have accumulated within the
basin and now underlies the laka. Parcolation of lake
waters through these sediments would leach salts and in-
troduce them into subsurface aquilers, The high calcium
and strontium lavels present in the type 2 waters perhaps
originates from decompositon of mollusk shells. These or
gimilar marine beds could be a source of the high SOU

present in some of the MHP-AB area well waters.

13



Chloride concentrations for ai1t2s sampled ace PL Lizd up
plate 1, Chloride conzentrations less than 10 ppm tndi<ate
the well-water is not contaminated by saltwater. Concentra-
tions over 50 ppm tndicate inciprent saltwater contamina-
tion and caution should be excersized before increasing the
rate of extraction from the supplying aquifar. Concentra-~
tiona between 100 and 500 ppm indicate saltwater contamina-
tion has occurred and no further stress should be placed on
the aquifer. Concentrations over 500 ppm indicate saltwater

contamination of the supplying aquifer 1s severe.

The similarity 1n isotopic composition of water from wells
and LDMW indicates that the primary source of water rechar-
Iging the bedrock aquifers ts precipitation at relatively
low elevations. For s1tes where saltwater 1ntrusion is
severe (Cl> 500 ppm), the heavier deuterium compositions
reflect the mixing of a saltwater component with the

metaoric recharge waters,
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Table I, Freiiminacy geocheaice. anaiyses, Auke Bay - Mendenhal} Peninsula, ordered by type.
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t Katts 2-02-84  35-28 Ja 200 7 - 84 {.6 19.8 6,5 0.0
! Cunmings 2-07-84  35-9 da 242 ) - i 1.2 8.2 8.5 0.02
‘ Coates 6-20-84  23-4¢ R} - 8 1.3 2 4.1 31.5 19,2 0.02
b Traabitas t-19-84 23~ 3t {09 9 1.7 {3 2.6 H.5 £0.5 0.01
Ragsey 3-22-84 15-20 3¢ 202 ] 6.1 11 0.5 35.8 6,5 0.4
Nc Yey -2-8¢  15-19 3t 89 12 1.2 40 7.1 40,0 134 0,04
¢ Kendenhal! 1390 5-03-84  J35-54 3 - b) 34 { 0.5 3.5 .0 (0.04
' . Lawonicz 5-02-84  35-53 X 200 9 1.3 {7 §.6  188.0 7.0 (.04
Palner 5-03-84  35-43 3 93 i 7.5 Y 2.1 §7.0 25.8 (.02
Argetsinger 2-01-84  JE-02 k[ 115 1 - 132 25,0 240 92.0 0.09
Nast 5-03-84  J5-48 - 30 b - - - - - -
Keithahr, 2-01-84  I5-32 - 92 9 - - - -
Hagerup 5-02-84  J5-08 - (29 8 - - - - - -
Jehnson §-02-84  35-52 - 473 9 - - - - -
Lundstran 5-02-84  15-31 - - {0 - - - - - -
Byzkley 5-00-84 1542 - &7 6 - - - - -
Auke lraek §-45-84  23-44 - - {4 - - - - - -
Bay (reek £-15-84  Z3-4% - - 9 - - - - -
Seaver Seings S-03-84  35-3% - § - - - - -
_ake (reek §-15-84  23-4% - - ? - -

¥essgres al woit gater lemperatucs,
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Tabie 2, Preliminary qeochemice. ana'yses, Auke 8ay - Meadenha!l Peninsuia, orcered &y type.

Aniansy spa , Cthery pon
bate

Site Nawe Saspled 003 RCO3 504 (] £ Br §ig2 . Fe 4 KK4 NC2
Thosasor J-11-84 8.1 348 5 4 A 1.5 bl (.50 - bd
Karenin -43-85 280 08 38 { .2 b &2 .1 0,83 - i
Houlihan 3-22-84 - 345 i (.0 b 7.3 - 0.8¢ - b¢
Clashy 3-04-8¢4 6.0 283 (0¢ 4¢ 0.8  bd 1.1 0.5 <0.5¢ - bd
Nedlke -01-84 - - 24 {57 6.6 b 6.8 - 0.50 - tr
Ghea 6-14-84 2.5 34 {5 § 0.7 b b.2 .40 €0,05 - ¢
Blson o-16-84 - {43 788 9 27 M 6.6 ¢.08 - - “tr
“Dehardt b-14-84 - n 235 78 .9 b4 9.0 G2 €0.5¢ - 0
Auke Bay 6-19-84 - 328 262 80 4 M By A 0,60 te
Uy of Juneay b-16-84 1.5 e 39¢ 166 0.3 te $5.04 020 - bd
Jones 4-19-84 - 284 19 83 ¢4 b 14,0 , L.08 (0,50 - bé
Bay Viey b-14-84 - 24 292 924 63 e 2,5 - 0,22 0.5 - 0
Rursch 3-14-84 - 214 19 Z 04 bd 10.5 0.2 0,50 - bd
Bradley J-14-84 - 13t 7 22 6.2 b {3.3 0.08  (0.50 - ¢d
Natts 2-02-8¢ - - 27 2 6. b 2.7 - 0,50 - ]
Cunaings 2-07-84 - - § {1 0.4 hd £9.0 - €0.50 - b
Coates 6-20-84 - 260 I5 {0 Qb {5.0 0,65 €0.50 - {r
Teanhitas 6-19-84 - 204 {0 2 6.1 b4 10.8 4,2 0,60 - bd
Rasey -2-8 - Y ? ? 04 bd {17 ISV (N - B¢
o Vey -n-8¢ - 40 295 9 0.4 bd 26.0 L 0.50 0.4 bé
Kendenha!! {390  5-03-84 - 7 { { 0.1 o 5.6 {48 €050 - hd
Lagonice 3-02-84 - Y 42 {53 fr d 16.0 1,02 (0.30 - bi
Painer 5-03-84 - 3N 9 ] .1 24" 080 - - tr
Argetsinger 2-bi-84 - - 85 622 (0, i 18.0 5,00 (0.50 - tr
Nashi 5-03-84 - {2 2 0.8 b - - te
Ke1thahs 2-01-84 - - - 1000 - - - - - - -
Kagerup 5-02-34 - - N N 0.2 ir - - i
Jebnsor, 5-62-84 - bl {7 0.0  bd - - .50 - {r
Lindetron 5-02-84 - - ] 9 6.4 bd - - - ;
BuckLey 5-02-84 - 1 § 0.3 b - - - - bd
Auke {reek 5-15-84 - - ) - - - - - - - -
Ray Cresk A~15-34 - - - - - - - - - - -
Seaver Springs 5-03-34 - - - - - - - - - - -
_ake Crasi 5-15-84 - - ; - - - - - - - -

b Feasurer 3t aeilogater tonmeratic:,
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Date Neii Depth
Site Nape Sampled HMap No. Type ft
Thomason 3-13-84 -2 { Zit
Karenin J-13-8¢  I5-11 { &
Houlihan J-22-84  35-15 { 240
(lashy 1-04-85  35-05 { 150
Meilke ‘ 2-04-84 35-38 | 220
Ghea 6-14-84  23-28 2 1
0)s0n 6-16-84  23-24 2 218
Dehardt 6-14-84  23-08 2 290
Auke Bay 5-19-84  23-23 2 202
U. of Juneac b-16-84  21-14 2 22
Jones &-19-84  23-05 2 145
Bay Viev 6-14-88 23-01A 2 93
Rursch I-(4-84  35-10 32 200
Bradlsy I-44-84  35-03 Ja 93
¥aits -07-84  35-28 Ja 200
Cusnings 2-07-84  15-0% Ja 2
Coates §-20-84  23-4{ I -
Trasbitas 6-19-84  23-1! k{5 109
Raasey 3-22-84  15-20 Jc 202
Kc Vay 3-22-84 -39 3 &9
Kendenhal! (390  5-03-84 J5-54 I -

. Lasonica 5-02-84  35-53 Jc 200
Palaer §5-03-84  35-43 3¢ 93
Argetsinger 2-01-84  35-02 3 {15
Nash 5-03-84  35-48 - -80
Keithahs 2-01-84  15-32 92
Haaerue 5-07-84  35-08 - !
Johnsak 5-02-84  15-52 - 475
Lindstren 5-02-84  35-33 - -
Byckipy 5-02-84 15-12 - 87
Auke lreek 6-45-B4  23-44 - -

Bay Lresk §-15-84  23-4% - -
Seave~ Spmangs 5-03-84  35-55 -
Lake Treek -15-84  23-44 - -

[SXR SR S R e
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dE 20 Preliminary geochegice. analvses, Auke Bay - Mendenha'l Femiusuls, orgerec by type,

s §C fa
403 410
304 800
662 T
4% 390-
71 900
YR 1

1364 1500
09 - 7%
792 1000
{070 1430
-390 450

2086 2600
223 15
400 0
§53 320
284 10
35 30
449 220
135 173
754 790

i {5
601 160
386 400
120¢ 1650
14 §50

- 2500
Q13 4500
- 420

1: 3z
M 120
Iy

- 4

- 2

5t
2

Stable isotopes

pac nil
018 ]
1ii§.3 -85
A3 s
b /AL 2
AU U
. -8
- -8
- -98
- - B4
- -{00
- -94
-{3.0 -95
-{2.4 -95
- -5
- -3
-12.4 -9
-{3.0 -98
-13.1 -94
-{2.7 -95
-13.5 -96
-13.3 -9
-{2.5 -3¢
: ~94
-36
-12,3 -92
- -99



Table 3. Concentration of chlocide, ppm. in well Zaters rrom Mendenhall peninsula
and Auke Bay.

Date fell Depth,

Site Rame Sampled MHap No. Cl £t

fagerup 5-02-84 3%-08 1720 129
Keithahn 2-01-84 35-32 1000 92
Bay View 6-14-84 23-014 a0y 90
Argetsinger 2-01-8y 35-02 632 118
0. of Juneau 6-16-84 23-14 166 227
Meilke 2-01-84 35-38 157 220
Lamonica 5-02-84 35-53 153 200
Olson 6-16-84 23-24 98 275
Auke Bay 6-19-84 23-23 80 202
Dehardt 6-14-34 23-08 78 290
Jones 6-19-84 23-05 53 148
Palmer 5-03-34 35-43 4y 93
Clasby 3-04-84 35-05 40 150
floullhan 3-22-84 35-15 24 260
Bradley 3-14-84 35-03 22 35
Johnson 5-02-314 35-52 17 475
Cummings 2-07-84 35-09 13 212
Coatses 6-20-84 23-41 10 -

Lundstrom 5-02~84 35-33 9 -

Mc Vey 3-22-8y 35-39 9 89
Ghea 5-14-34 23-28 3 73
Thomason 3-13-84 35-24 4 216
Rarsnin 3~13-84 35-13 y a5
Buckley 5-02-84 35-12 Yy 87
Hatts 2-02-84 35-28 2 200
Bursehn 3-14-84 35-10 2 200
Ramsey 3-22-84 35-20 2 202
Trambitas 6-19-34 23~31 2 109
Nash 5-03-8Y4 35~-u8 2 80
Mandenpall 1390 5-03-84 35-54 1 -

Bay Cresk 6-15-8% 23-45 - -

Seaver Springs 5-03-84 35-55 - -

Lake Creek 6-15-8Y 23-46 - -

Auke Creek b-15-84 23-44 - -




Table 4. Concentratioa of arsenic,

and Auke Bay.

Site Name

Date
Sampled

ppb. 1n sell

Trambitas
Coatas
Cummings
Bradley
Aursch

0. of Juneau
Palmer
Ramsey
Argetsinger
Jones

Ratts

Olson
Dehardt

Mc Veay
Karenin
foulihan
Meilke

Ghea

Clasby

Bay Vier
Thomason
Auke Bay
Keithahn
Nash
Buckley
Lundstrom
Lake Creek
Jobnson
Auke Creek
Bay Creek
Seaver Springs
Hagerup
famonica
Haendenhall 1350

satecs trcom

~1 N O

- e a2 VMWW EEFE

<1
<1

Mendenhall feninsuia

Rell Depth,
tt

212

200
227

93
202
115
145
200
275
230

N

85
260
220

73
150

90
21b
202

g2

80

87

475

128
200
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DESCRIPTION OF MAP UNITS
- q SURFICTAL DEPOSETS--Ungd (farentiates glacfal, allavial,

colluvial, marina, and glaciomering mater{als ses R. D.
Hiller {1972) for detailed descriptions and aps.

Soutines tern metsmorphic bely

(southwast of Gastineau Chanma) and Montana Cregk)
—— gy MEYAMORPHIC ROEXS, UNDIFFERENTIATED

Teempmye (4t METAFELSITE--03ke &nd 11111 ke bodies,

Besm.  15b METABASALY, METADIORITE, AND METAGABRRD--O1kes, s1itls, and
othar small Intrusive bodias,

- 9 GALENSTOME AND GREENSCRIST--Chietly -augi ta-rich metatufr,
ariginally basatt(c co andes{¢ic: Iq ptaces mfwed with
metagraywacke, acgfitita, or stats., Clif? former.

R LA {7+ GREENSTONE AND METACONGLOMERATE--Mixed and undf fCarantiated rocks.

, /4 Eqp GREENSTONE AHO PELITIC ROCXS--Mixed and und$fferentiazed rocks.
)
/ $9ps  GREENSTONE, NETAPELITIC ROLKS, AND METASANOSTOHE- ~Hixed snd
and{fferenciatsd rocks. Wajor 1ithologies of wnit diffurentiated
on Table Jop Mountafn, Gouglag lstand,

. - PELITIC ROCKS--Mostly argiilita and slate, tocally phyllfee,

- sy¢ PELITIC ROCKS, METASANDSTONE, AND METASILFSTONE --Chiafiy
dark, valcanic-dartved metaadimaatary rocks, mixed gnd
undiffarantiqtad.

. Centra) schist bele

{Batween Gastinaau Channel 4nc wastern front of min

gneisy bolt batween Lemon Creak Gfac{ae and Seroiler
Wnita Mountatn)

Sy T HETAMORPHIC ROCKS, UNDIFFERENTIATED

Cgh HOMOGENEQUS GRARITIC GREISS--Chiefly biotste- ang horndlsnde-

bear{ng quartr diaritic gneisy (orthognedss) of Hount Juneay

pluten.  Commonly contains Rinar svcunts of gamac,

—
\
)

tom BIGMATITE - -Haterogeneoug nixture of schist and granitic gnefss.

ce CHLORITE SCHIST AKD GREEMSCHIST--Generadly wail (o){ated, bye
includes geqpnstone ang semischist Iou‘)y near Gast(neau
Chanral and Honting Creak,

- CHCORTTE SenigT, GREENSCHIST, AND HORNBLENDE SCRIST--Mixed
T 4 uodiftarentiates rocks. ALENDE sewis *

SnoxIyy.
{ rhORNOLEMDE .
? um-mrffd-rg::'ﬂlm!(-eznma SCRIST--N{xed
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