Appendix 3. Box plots of elemental contents in soil samples at sites along

the north-south transect of Alaska

The figures in appendix 3 are ordered alphabetically by
element name, and the chemical symbol is given in the figure
title in parentheses. Figures in appendix 3 depict (4) box plot
of the elemental content in the organic and upper- and lower-
mineral soil horizons for sites along a north-south transect of
Alaska. The box depicts the interquartile range (IQR) with a
horizontal line at the median; the whiskers extend to 1.5 times
the extent of the IQR from the top and bottom of the box.
Asterisks are outliers beyond 1.5 times the IQR. Elemental
content was determined by inductively coupled plasma-atomic
emission spectrometry (ICP-AES) or inductively coupled
plasma-mass spectrometry (ICP-MS) following a multi-
acid or sinter digestion of the sample. The figures also show
(B) distribution of the element in the organic horizon and
upper- and lower-mineral soil horizon along a north-to-south
soil-sampling transect of Alaska. Unless otherwise specified
the contents are those determined by the multi-acid method.
Some elements are shown in two figures: one at full scale
that shows all the data, and one in detail, which excludes

very high- or low-content samples to show the pattern in

the majority of the samples. Samples from an O horizon are
considered organic horizons; samples from an OA, A, or AB
horizon are considered to be from the upper-mineral horizon,
and samples from B or B2 horizons are considered to be

from the lower-mineral horizon. Also shown for reference

in (B) of each figure are transect elevation profile, regions of
known mineral occurrences within 5 kilometers of the transect
(U.S. Geological Survey, 2016), and landmarks and cities,
geographic or physiographic region, and the composite terranes
crossed by the transect, their inferred tectonic affinity, and their
component terranes (Plafker and Berg, 1994; Silberling and
others, 1994; Fuis and others, 2008). Terrane abbreviations are:
ACT, Arctic composite terrane; AG, Angayucham terrane; RB,
Ruby terrane; LG, Livengood terrane; MN, Manley terrane;
WK, Wickersham terrane; YTT, Yukon-Tanana terrane; YTTN,
Yukon-Tanana terrane north; YTTS, Yuko-Tanana terrane
south; WCT; Wangellia composite terrane; SAM, Southern
Alaska margin terrane.
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Figure 3.1. Aluminum (Al) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 32. Antimony (Sb) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along a north-
to-south transect of Alaska. Data are shown at full scale (includes outliers). See figure 3.3 for detail plot that excludes outliers.
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Figure 3.3. Detail of antimony (Sb) content and distribution in soil samples from the organic horizon and upper- and lower-mineral
horizons along a north-to-south transect of Alaska. For full-scale plot that includes outliers, see figure 3.2.
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Figure 3.4. Arsenic (As) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along
a north-to-south transect of Alaska. Data are shown at full scale (includes outliers). See figure 3.5 for detail plot that excludes outliers.
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Figure 3.5. Detail of arsenic (As) content and distribution in soil samples from the organic horizon and upper- and lower-mineral
horizons along a north-to-south transect of Alaska. For full-scale plot that includes outliers, see figure 3.4.
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Figure 3.6. Barium (Ba) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along

a north-to-south transect of Alaska.
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Figure 3.7. Beryllium (Be) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
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Figure 3.8. Bismuth (Bi) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along a

north-to-south transect of Alaska.
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Figure 3.9. Cadmium (Cd) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
along a north-to-south transect of Alaska.
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Figure 3.10. Calcium (Ca) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along a

north-to-south transect of Alaska.
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Figure 3.11. Cerium (Ce) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.12. Cesium (Cs) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon and
upper- and lower-mineral horizons along a north-to-south transect of Alaska.



Elevation, in
hundreds of meters

Chromium, in milligrams per kilogram

Chromium, in milligrams per kilogram

Chromium (Cr)

Organic horizon

Upper-mineral horizon

Lower-mineral horizon

900
A
800 - * -
700 =
600 - =
*
500 — * _
400 * * B
300 [ * .
*
200 * M i ¥ .
100 Ed T % —
= = e = ==
Multi-acid Sinter Multi-acid Sinter Multi-acid Sinter
NORTH SOUTH
14 -
B Atigun Pass EXPLANATION i
0l = Areas of mineralization |
® Landmarks/cities Transect elevation
8 - profile,areas of
Delta Glennallen mineralization. and
61 Wiseman Junction = landmarks or cities.
4 Fairbanks -
2 -
0 | -] l*__ -1 | |- h I |- | =1
200 400 600 800 1,000 1,200
Arctic coastal plain, Arctic foothills, and . Alaska Range, Copper Chugach Geographic
Brooks Rangep ‘ Interior Alaska ‘ Riverplateagu PP ‘Mougntains regions
Passive continental margin and carbonate platform Mixed oceanic and continental margin Mixed passive continental margin and Oceanic éocr:it‘l{sental Composite terrane
sedimentation island arc margin affinity
s 2 g = & mu_% ‘_E _§ 3 .
=3 22 i} T ot 2l == =SS oS = S al = & o’ Composite terranes,
I ACT I I YTT I SAM terranes, and
100 | | | | major faults
AG AG MN WK
_ _e—— organic horizon
80 median in the organic horizon ﬁ =
/)
LI
60 ’T\ el I _
o ! hy gl
| b I
Il‘ | !’l ' | . Il P .&/\ 1!l\ ‘ \‘ "| T
S R LR L R T O T T I S
\ \ (I | Tl o/ L | '
r P I I i l | o I
S S LSRR A VATE LS L SR S
RN T Mﬁ/xyl S D L./ ,IkT FEA \{'“\’\ L e |
LS‘\',,’ e \‘/ Y] y k’ R by i [T ‘1 it
0 1 ¥ 1 ¢ ] 1 1 1 500
£
- —e— — Upper-mineral horizon g
- | - — — - Medianinthe —1400 :E‘
upper-mineral horizon S
——e—— Lower-mineral horizon %
r Median in the IS
lower-mineral horizon g
E
RS
£
=
£
e
=
o

600

Distance along the transect, in kilometers

Figure 3.13. Chromium (Cr) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
along a north-to-south transect of Alaska.
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Figure 3.14. Cobalt (Co) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along a north-
to-south transect of Alaska. Data are shown at full scale (includes outliers). See figure 3.15 for detail plot that excludes outliers.
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Figure 3.15. Detail of cobalt (Co) content and distribution in soil samples from the organic horizon and upper- and lower-mineral
horizons along a north-to-south transect of Alaska. For full-scale plot that includes outliers, see figure 3.14.
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Figure 3.16. Copper (Cu) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
along a north-to-south transect of Alaska.
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Figure 3.17. Dysprosium (Dy) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon

and upper- an

d lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.18. Erbium (Er) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon and

upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.19. Europium (Eu) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon
and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.20. Gadolinium (Gd) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon

and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.21. Gallium (Ga) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
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Figure 3.22. Germanium (Ge) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon
and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.23. Hafnium (Hf) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon and

upper- and lower-mineral horizons along

a north-to-south transect of Alaska.
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Figure 3.24. Holmium (Ho) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon

and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.25. Indium (In) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.27. Lanthanum (La) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.28. Lead (Pb) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along a
north-to-south transect of Alaska.
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Figure 3.29. Lithium (Li) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along

a north-to-south transect of Alaska.
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Figure 3.30. Lutetium (Lu) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon
and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.31. Magnesium (Mg) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
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Figure 3.32. Manganese (Mn) content and distribution in soil samples from the organic horizon and upper- and lower-mineral
horizons along a north-to-south transect of Alaska.
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Figure 3.33. Mercury (Hg) content and distribution, as determined by cold vapor-atomic absorption, in soil samples from the organic

Mercury (Hg)—by cold-vapor atomic absorption
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Figure 3.34. Molybdenum (Mo) content and distribution in soil samples from the organic horizon and upper- and lower-mineral
horizons along a north-to-south transect of Alaska.
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Figure 3.35. Neodymium (Nd) content and distribution, as measured following sinter digestion, in soil samples from the organic

horizon and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.36. Nickel (Ni) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along

a north-to-south transect of Alaska.
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Figure 3.37. Niobium (Nb) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
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Figure 3.38. Phosphorus (P) content and distribution in soil samples from the organic horizon and upper- and lower-

mineral horizons along a north-to-south transect of Alaska.
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Figure 3.39. Potassium (K) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.40. Praseodyneum (Pr) content and distribution, as measured following sinter digestion, in soil samples from the organic

horizon and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.41. Rubidium (Rb) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

Rubidium (Rb)

Organic horizon Upper-mineral horizon

Lower-mineral horizon

along a north-to-south transect of Alaska.



Elevation, in
hundreds of meters

Samarium, in milligrams per kilogram

Samarium, in milligrams per kilogram

Samarium (Sm)-Sinter

Organic horizon Upper-mineral horizon

Lower-mineral horizon

10
A ¥
8L T _
6 * _
oL T l
2 — 1 - —
J_ *
0 , - -
Sinter Sinter Sinter
NORTH SOUTH
14 -
LB Atigun Pass EXPLANATION -
ok = Areas of mineralization |
® landmarks/cities Transect elevation
8 - profile,areas of
6 Delta Glennallen mineralization. and
Wiseman Junction landmarks or cities.
4 Fairbanks B
2 - _
0 | -] l*__ | | | h =] |- | m m
200 400 600 800 1,000 1,200
Arctic coastal plain, Arctic foothills, and . Alaska Range, Copper Chugach Geographic
Brooks Range ‘ Interior Alaska | River plateau ‘ Mountains | regions
Passive continental margin and carbonate platform Mixed oceanic and continental margin Mixed passive continental margin and UeEaTiE ?ccu;i*:i’ﬁental Composite terrane
sedimentation island arc margin affinity
= P g g £ H H 8 g 5
3 ~F 3 E By ¥. Sy £ & = o B g 2 3o
e 5s e £ 8285 52 g8 5B 53 s 5 552
28 . B I & . £ SESP 5 S5 RS E I E &8 = ool Composite terranes,
terranes, and
" EERCEEEE & 0 NO Sa | eranes o
AG AG MN WK - -
——e—— Organic horizon
gl Median in the organic horizon | _|
6r ' ! ! 1 .
I I\ I I
s » i i I I VAR 7
) -*r‘\ I H|/4 ;I\ T\ I Iy \\/ . /
Ry A - \_/\\ ‘l A \‘/._,\ it //\\ ’l \A VAR Y S
é n . . —
o\ \‘/ \/“"-\.” Q/ \‘/ ‘ VAN \/ PAVRLY: \“‘/\//
¢ ‘ v Voo v N ¢
0 1 1 1 1 1 1 10
- —e— — Upper-mineral horizon =
- — — - Median in the o
upper-mineral horizon |_{ g &
——— Lower-mineral horizon =
. Median in the o
\ ) lower-mineral horizon | | - Z
e A1/ o
/ /\L/ / =,
<R ey WA =
NV A | s E
7/ ‘/ £
\'/ N
‘ g
<
IS
©
| | | | «»
0 200 400 600 800

Distance along the transect, in kilometers

Figure 3.42. Samarium (Sm) content and distribution, as measured following sinter digestion, in soil samples from the organic

horizon and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.43. Scandium (Sc) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.44. Selenium (Se) content and distribution, as determined by hydride generation atomic-absorption spectrometry, in soil
samples from the organic horizon and upper- and lower-mineral horizons along a north-to-south transect of Alaska.



Elevation, in
hundreds of meters

Silver, in milligrams per kilogram

Silver, in milligrams per kilogram

10
A *
8 _
6 — —
4 - * —
*
2+ ; * —
¥ Detection Limit of Ag is 1 mg/kg
0
Multi-acid Sinter Multi-acid Sinter Multi-acid Sinter
NORTH SOUTH
14 -
LB Atigun Pass EXPLANATION -
0k = Areas of mineralization |
® Landmarks/cities Transect elevation
8 - profile,areas of
6 Delta Glennallen mineralization. and
Wiseman Junction landmarks or cities.
4 Fairbanks -
2 - .
0 | a l*__ I~ | | h | |- | =1
200 400 600 800 1,000 1,200
Arctic coastal plain, Arctic foothills, and : Alaska Range, Copper Chugach Geographic
Brooks Range ‘ Interior Alaska | River plateau ‘Mountains regions
Passive continental margin and carbonate platform Mixed oceanic and continental margin Mixed passive continental margin and eeenie ?:;it‘ilﬁental Composite terrane
sedimentation island arc margin affinity
= 2 g E S‘; 5 mE _E ._§ % ‘_E Lo
=3 | =28 | i} | T St 2l S =5 omS > | s af = & ol Composite terranes,
ACT terranes, and
5 | | I m\ YiT | SAM major faults
AG AG MN WK
- —e— - Organic horizon
= T
I
l
I
3 — ,l —
+|
¢
2 — | | —
' X
! I
1+ I /\ 1 [ t [ n
TR LR { i | -
1 . AR AT I ' bl Nt
0 ANR 2 e I § LT TR T B VIRV A h Lo 11 l .
e Upper-mineral horizon I3
©
- 43 &
=
@
o
w
L -9 E
2
E
Detection limit o o 1 £
5
=
77}
1 1 1 1 1 1 0
0 200 400 600 800 1,000 1,200 1,400

Silver (Ag)

Organic horizon

Upper-mineral horizon

Lower-mineral horizon

Distance along the transect, in kilometers

Figure 3.45. Silver (Ag) content and distribution in soil samples from the organic horizon and upper- and lower-mineral
horizons along a north-to-south transect of Alaska.
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Figure 3.46. Sodium (Na) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.47.  Strontium (Sr) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons
along a north-to-south transect of Alaska.
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Figure 3.48. Tantalum (Ta) content and distribution, as measured following sinter digestion, in soil samples from the organic
horizon and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.49. Terbium (Th) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon and

upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.50. Thallium (Tl) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.561. Thorium (Th) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.



Elevation, in
hundreds of meters

Thulium, in milligrams per kilogram

Thulium, in milligrams per kilogram

Thulium (Tm) - Sinter

Organic horizon

Upper-mineral horizon

Lower-mineral horizon

1.0
A
0.8 - ]
0.6 - _ ]
" I =
0.2 1 —
0 . . .
Sinter Sinter Sinter
NORTH SOUTH
14 -
LB Atigun Pass EXPLANATION 4
= Areas of mineralization
10- ® Landmarks/citi 7]
andmarks/crues Transect elevation
8 - profile,areas of
6 Delta Glennallen mineralization. and
Wiseman _ Junction landmarks or cities.
4+ Fairbanks —
2 _
0 | -] l*__ I~ | | h | | 1] | 1
200 400 600 800 1,000 1,200
Arctic coastal plain, Arctic foothills, and " Alaska Range, Copper Chugach Geographic
Brooks Range ‘ Interior Alaska | River plateau Mountains | regions
Passive continental margin and carbonate platform Mixed oceanic and continental margin Mixed passive continental margin and Dceanic /é:;it‘ilﬁental Composite terrane
sedimentation island arc margin affinity
= 2 g £ < g «E ._E ,_§ 2 £
=5 =22 i} T oS 28 S =5 oS > S af = & oo Composite terranes,
I ACT I I YTT I SAM terranes, and
2.0 | | | | major faults
AG AG MN WK
— —e—— Organic horizon
15 Median in the organic horizon | _|
1.0 — —
05— |
1 !
I\ g \ P
y’ ~ L PN ./ AN - ‘\.’A p. -8 * / .\.»A rd . ‘r’/:\".'. o e o« ‘ A
TV N e Y ST N TN , AT T e
- - IS
- —e— — Upper-mineral horizon ©
B - — — - Median in the 410 2
upper-mineral horizon =
——— Lower-mineral horizon 08 5
B Median in the e >
lower-mineral horizon I
- 406 E
WA
- AN - A, LG WP SV e W04 =
- Vf\/; N——— = ot ﬁiﬂv%jﬁ%—— — R R — g
L " w o\ & N vy~ =2
V= ¥ \/ vty 402 S
~e =
¥ —
1 1 1 1 1 1 0
0 200 400 600 800 1,000 1,200 1,400

Distance along the transect, in kilometers

Figure 3.52. Thulium (Tm) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon

and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.53. Tin (Sn) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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along a north-to-south transect of Alaska.
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Figure 3.58. Vanadium (V) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons

along a north-to-south transect of Alaska.
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Figure 3.59. Ytterbium (Yb) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon
and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.60.  Yttrium (Y) content and distribution in soil samples from the organic horizon and upper- and lower-mineral horizons along

a north-to-south transect of Alaska.
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Figure 3.62. Zirconium (Zr) content and distribution, as measured following sinter digestion, in soil samples from the organic horizon
and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.63. Carbonate carbon content and distribution, as determined by coulometric titration, in soil samples from the organic
horizon and upper- and lower-mineral horizons along a north-to-south transect of Alaska.
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Figure 3.64. Organic carbon content and distribution, as calculated from the difference between total and carbonate carbon, in soil

samples from the organic horizon and upper- and lower-mineral horizons along a north-to-south transect of

Alaska.





