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615—516) (NSTH 615.62, p. 615—218) (NSTH 615.62, p. 615-
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(NSTH 615.89, p. 615-481), (NSTH 615. 62, p. 615-298),
(NSTH 615.89, p. 615-481), (NSTH 615. 62, p. 615-300),
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(NSTH 615.62, p. 615-307), (NSTH 615.89, p. 615-484),
(NSTH 615.62, p. 615-308), (NSTH 615.62, p. 615-310),
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285 (NSTH page 615-320)
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p. 615-176, 615-185, 615-186, 615-192, 615-187, 615-195, 615-
196, 615-197, 615-199, and 615-206), (NSTH 615.62 p. 615-
300), (NSTH 615.89 p. 615-427, 615449, and 615-508), (NSTH
615.90 p. 615-564), (NSTH 615.91 p. 615-587), (NSTH 615.100
p. 615-597)
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606, NSTH 615.115 p. 615-607, NSTH 615.115 p. 615-609,

91, NSTH 615.115, p. 615-609, NSTH 615.115, p. 615-611

95, 96, 299, 307, 311, 320, NSTH 615.62, p. 615-305, NSTH
615.79, p. 615-402, NSTH 615.62, p. 615-323, NSTH 615.62, p.
615-324, NSTH 615.129, P;; $15:635, NSTH 615.62, p., 615-
325, NSTH 615.62, p. 615-342, NSTH 615.62, p. 615-343,
NSTH 615.62, p. 615-344, NSTH 615.62, p. 615-345, NSTH
615.62, p. 615-349, NSTH 615.62, p. 615-350, NSTH 615.62, p.
615-352, NSTH 615.91, p. 615-572, NSTH 615.45, p. 615-112,
NSTH 615.45, p. 615-122, NSTH 615.45, p. 615-115, NSTH
ng.g%p. 615-117, NSTH 615.45, p. 615-118, NSTH 615.91, p.
15-577,

NSTH 615.62, p. 615-209, NSTH 615.89, p. 615-428, NSTH
615.89, p. 615-430, NSTH 615.62, p. 615-210, NSTH 615.62, p.
615-211, NSTH 615.62, p. 615-215, NSTH 615.62, p. 615-216
and 217, NSTH 615.62, p. 615-221, NSTH 615.62, p. 615-222
and 223, NSTH 615.62, p. 615-225, NSTH 615.62, p. 615-227,
NSTH 615.62, p. 615-228 and 229, NSTH 615.62, p. 615-230,
NSTH 615.62, p. 615-232, NSTH 615.62, p. 615-233 and 234,
NSTH 615.62, p. 615-240, NSTH 615.115, p 615-612, NSTH
615.115, p 615-615, NSTH 615.115, p 615-618, NSTH 615.62,
p. 615-300, NSTH 615.62, p. 615-314, NSTH 615.102, p. 615-
600, NSTH 615.91, p. 615-579, NSTH 615.91, p. 615-587 and
588, NSTH 615.89, p. 615-507, NSTH 615.89, p. 615-508,
NSTH 615.62, p. 615-366, NSTH 615.62, p. 615-367, NSTH
615.62, p. 615-371, NSTH 615.62, p. 615-372, NSTH 615.62, p.
615-373 and 374, NSTH 615.62, p. 615-375, NSTH 615.62, p.
615-377, NSTH 615.62, p. 615-379, NSTH 615.62, p. 615-380,
NSTH 615.62, p. 615-381, NSTH 615.62, p. 615-383,

96, NSTH 615.89 p. 615-427, NSTH 615.62, p. 615-211, NSTH
615.125, p. 615649, NSTH 615,89, p- 615-428, NSTH 615.126,
p. 615-650, NSTH 615.89, p. 61543

109, 139, 141, 143, NSTH 615.62, p. 615-216 and 615-217,
NSTH 615.62, p. 615-228, NSTH 615.62, p. 615-229, NSTH
615.62, p. 615-230, NSTH 615.62, p. 615-232, NSTH 615.90, p.
615-519, NSTH 615.62, p. 615-233; NSTH 615.62, p. 615-234
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(NSTH 615.62, p. 615-323), (NSTH 615.62, p. 615-328),
(NSTH 615.90 p. 615-537), (NSTH 615.62, p. 615-329),
(NSTH 615.90, p. 615-538), (NSTH 615.62, p. 615-332),
(NSTH 615.62, p. 615-332), (NSTH 615.62, p. 615-338),
(NSTH 615.106, p. 615-601), (NSTH 615.62, p. 615-344),
(NSTH 615.90, p. 615-544), (NSTH 615.62, p. 615-344),
(NSTH 615.62, p. 615-346), (NSTH 615.90, p. 615-545),
(NSTH 615.62, p. 615-347), (NSTH 615.62, p. 615 348),
(NSTH 615.62, p. 615-348)

202, (NSTH 615.62 p. 615-277), 205, (NSTH 615.62 p. 615-
278), 208, (NSTH 615.62 p. 615-280'and 615-281), 314,
(NSTH 615.62 p. 615-346) :

2(8)25 (NSTH 615.60, p. 615-207) (revised NSTH 615.112 p. 615-

183 and 186, (NSTH 615.89 p. 615-462, 615463, 615-464, 615-
476 615-477 and 615-478), and (NSTH 615.62 p. 615-264, 615-
265, and 615-266)

202, 204, 206, 207, and 208, (NSTH 615.625p. 615-277,615-278,
615-279, and 615-280), (NSTH 615.72 p. 615-397 and 615-398)

218, 215, 216, 217, 220, 221, 222, 223, 224, 225, and 226,
(NSTH 615.62 p. 615-281, 615-282, 615-283, 615-284, 615-285,
615-286, 615-287, 615-288, and 615-289)

48, (NSTH 615.89 p. 615-425)

No page number, (NSTH 615.89 p. 615-429)

110, 130, 139, 143, 283, (NSTH 615.61 p. 615-209, 615-222),
(NSTH 615.90 p. 615-517, 615-518, 615-519, 615-535, 615-537)
(NSTH 615.89 po. 615-489 and 615-490)

No page number (NSTH 615.60 p. 615-188, 615-199, and
615-203)

297, 304, 316, 317, (NSTH 615.62 p. 615-330, 615-339, 615-
340, 615-350)

286, 288, 289, 296, 297, 304, 316, and 317, (NSTH 615.62 p.
615-321, 615-323, 615-329, 615-338, 615-329)

No page number, (NSTH 615.90 p. 615-551)

No page number, (NSTH 615.91 p. 615-581)

No page number, (NSTH 615.91 p 615-589 and 615-590)
92, and 21-2, (NSTH 615.91 p. 615-573)

390

111, 117, 124, 125, 136, 138, 145, 153, 214, 221, 245, 257, 262,
358, 358, 366, 371, 373,
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Section

615.147
615.148

615.149

615.150
615.151

615.152

615.153
615.154

615.155
615.156

Part 615 - Amendments to Soil Taxonomy
Page

NSTH 615.60 p. 615-185, NSTH 615.60, p. 615-190

125, 134, 136, 138, 143, 145, 147, 153, 360, 364, 365, 369,
NSTH 615.62. p. 615-225, NSTH 615.62, p. 615-226, NSTH
615.62 p. 615-227, NSTH 615.62, p. 615-228, NSTH 615.62, p
615231 NSTH 615.62, p. 615232, NSTH 615.62, p. 615-234.
NSTH 615.62, p 615235, NSTH 615.45, p. 615-12b, NSTH
615.62, p. 615-353, NSTH 615.45, p, 615-131, NSTH 615.45, p.
615-129, NSTH 615.62,5 615-353, NSTH 615.45, p. 615-133,
NSTH 615.62, p. 615-352, NSTH 615.45, p. 615-135, NSTH
615.62, p. 615-354, NSTH 615.45, p, 615-140, NSTH 615.45, p.
615.145. NSTH 615, 45, p. 615-144, NSTH 615.62, p. 615-355,
NSTH 615.45, p  615-145. NSTH 615.62, p. 615.355, NSTH
615.45, p. 615- $49, NSTH 615.62, p. 615-356, NSTH 615.45, p.
615-151, NSTH 615.45, p. 615-152, NSTH 615.45, p. 615-153,
NSTH 615.45, p. 615-154, NSTH 615.45, p. 615-155, NSTH
615.62, p. 615-373, NSTH 615.62, p. 615-375, NSTH 615.62, p.
615-376, NSTH 615.62, p. 615-377, NSTH 615.62, p. 615-378,
NSTH 615.62, p. 615-381, NSTH 615.62, p. 615-382

192, NSTH 615.62, g 615-269, NSTH 615.89, p. 615466,
NSTH 615.62, p. 615-270

225, NSTH 615.62 p. 615-302, NSTH 615.62, p. 615-303

NSTH 615.62, p. 615-216, NSTH 615.60, p. 615-188, NSTH
615.91, p. 615-589, NSTH 615.91, p. 615-590

109, 119, 114, 236, 239, 246, NSTH 615.62, p. 615-212, NSTH
615.90, p. 615-516, NSTH 615.62, p. 615-210

185, NSTH 615.62, p. 615-266

200, NSTH 615.62, 5p 615-276, NSTH 615-89 p. 615-469,
NSTH 615.99 p. 615-596, NSTH 615.62, p. 615-276

NSTH 615.89, p. 615491, NSTH 615.89, p. 615-492

27, 36, 48, 180, 181, NSTH 615.62, p. 615-216, NSTH 615.62,
g 615-217, NSTH 615.62, p. 615-219, NSTH 615.62, p. 615-

22, NSTH 615.62, p. 615-224, NSTH 615.62, p. 615- 27,
NSTH 615.62, 615-228 NSTH 615.62, p. 61 -229, NSTH
615.62, p. 615-230, NSTH 615.62, p. 615-233, NSTH 615. 89, p.
615-445, NSTH 615.62, p. 615-235, NSTH 615.62, . 615238,
NSTH 615.62, p. 615-239, NSTH 615.62, p. 615-240, NSTH
615.62, p. 615-272, NSTH 615.62, p. 615-297, NSTH 615. 62, p.
615-298 and 615-299, NSTH 615.89, p. 615-482, NSTH 615.62,
p. 615-300, NSTH 615.62, p. 615-301, NSTH 615. 89, p. 615-
483, NSTH 615.62, p. 615-302 and 615- 303, NSTH 61 62
615-304 and 615-305, NSTH 615. 62, p. 615-312, NSTH 615. 89
p. 615486, NSTH 615.62, p. 615- 328, NSTH 615.85, p. 615-
405, NSTH 615.89, p. 615494, NSTH 615.62, p- 615-329,
NSTH 615.91, p. 615-590, NSTH 615.91, p. 615-591, NSTH
615.62, p . 615- '72 NSTH 615. 62, p. 615-373, NSTH 615.62, p
615-376, NSTH 615.62, p. 615-377 and 378, NSTH 615. 89, p.
615-513, NSTH 615.62, p. 615-379, NSTH 615.62, p. 615- 383,
NSTH 615.62, p. 615-384
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Section

615.157

615.158

615.159
615.160

615.161

615.162

xiv

Part 615 - Amendments to Soil Taxonomy

Page

NSTH 615.62, p. 615-317, NSTH 615.90 p. 615-537, NSTH
615.102 p. 615-600, NSTH 615.127 p. 615-653, NSTH 615.62,
p. 615-318, NSTH 615.62, p. 615-323 and 324, NSTH 615.62, p.
615-325, NSTH 615.62, p. 615-328, NSTH 615.89, p. 615-493,
NSTH 615.104 p. 615-600, NSTH 615.89, p. 615-492, NSTH
615.130 p. 615-655

NSTH 615.90, p. 615-550, NSTH 615.90, p. 615-551, NSTH
615.90, p. 615-552, NSTH 615.90, p. 615-553, NSTH 615.90, p.
615-555, NSTH 615.115, p. 615-607 column 1, delete entire
section on families and replace with the following:

49, 80, 84, 88, 383

42, 49, 109, 112, 119, 122, 125, 126, 134, 151, 236, 238, 239,

243, 351, 352, 353, 355, 360, 361, 362, 364, 367, NSTH

615.62, R 615-211, NSTH 615.38 p. 615-59, NSTH 615.38 p. |
615-62, NSTH 615.38 p. 615-63, NSTH 615.89 p. 615-428, \
NSTH 615.89 p. 615429, NSTH 615.62, p 615-217, NSTH

615.89, p 615435, NSTH 615.62, p 615-218, NSTH 615.47; p

615-161, NSTH 615.62, p 615-221, NSTH 615.62, p 615-223,

NSTH 615.89, p 615-440, NSTH 615.62, p 615-224, NSTH

615.62, p 615-226, NSTH 615.89, p 615-442, NSTH 615.62, p

615-228, NSTH 615.04, p. 615-6, NSTH 615.04, p. 615-8, \
NSTH 615.62, p 615-238, NSTH 615.62, p 615-239, NSTH |
615.62, p 615-240, NSTH 615.89 p. 615-475 NSTH 615.89, p. |
615-476, NSTH 615.89 p. 615477, NSTH 615.89, p. 615-478, ;
NSTH 615.122, p. 615-646, NSTH 615.62, p 615-298, NSTH

615.89, p 615-481, NSTH 615.62, p. 615-299, NSTH 615.62, p

615-300, NSTH 615.89, p 615-482, NSTH 615.62, p 615-304,

NSTH 615.62, p. 615-305, NSTH 615.91, p. 615578, NSTH

615.91, p. 615-580, NSTH 615.91, p. 615-581, NSTH 615.91, p.

615-582, NSTH 615.91, p. 615-585, NSTH 615.91, p. 615-586,

NSTH 615.91, p. 615-587, NSTH 615.91, p. 615-588, NSTH

615.91, p. 615-589, NSTH 615.91, p 615-590, NSTH 615.38 p.

615-78, NSTH 615.38 p. 615-79, NSTH 615.38 p. 615-85,

NSTH 615.38 p. 615-87, NSTH 615.38 p. 615-89, NSTH

615.62, p 615-372, NSTH 615.62, p 615-375, NSTH 615.62, p.

615-373, NSTH 615.62, p 615-375, NSTH 615.62, p. 615-376,

NSTH 615.90, p 615-548, NSTH 615.62, ) 615-378, NSTH

615.62, p. 615-379, column 1 and NSTH 615.38 p. 615-91

282, NSTH 615.62, p. 615-317, NSTH 615.62, p. 615-318,
NSTH 615.62, p. 615-319, NSTH 615.62, 3 615-323, NSTH
615.62, p. 615-324, NSTH 615.62, p. 615-325, NSTH 615.62, p.
615-326, NSTH 615.62, p. 615-327

28, 48, 54, 125, 309, 352, NSTH 615.89, p. 615424, NSTH

615.26, p. 615-30, NSTH 615.115,2? 615-624, NSTH 615.62, p.
615-336, NSTH 615.115, p. 615-6

(430-VI-NSTH, March 1996)



Part 615 - Amendment to Soil Taxonomy 615.140

615.138 Definition of Buried Soils 3. Is 25 mm or more thick."
e 2, column 2. Replace section on buried soils with the 615.140 Paralithic, and densic materials and contacts
Pag following: and pararock fragmente
"BURIED SOILS Page 15, col'}L;l' 2, last line; Rewrite item 5. and 5.a. as
ollows:;
A s0il is defined as a buried soil if it is

covered with a surface mantle of new soil
mmldnnsexdeOcmormomﬂmk or

equalsulusthalfﬂ:etoulmmknessome
med diagnostic horizons that are preserved
mtheblmedsoll A surface mantle of new
taterial less than 30 cm thick is not
considered in the mxonomy, excapt for the
s0il temperature, soil moismre (inchding
aquic conditions), and any andic or vittandic
properties. 'l‘henufaumﬂensconsldemd
ltg:ml?hsbmgaphue it affects the usc of
soil,

A surface maptle of new material, as defined
here, is largely nunaltered, at Jeast in the lower
ltmyhlveadugnomcmrfacehomon
Prl'i)edon) and/or a cambic honzon. but has
1o other diagnostic subsurface horizons, all
defined later. Howver.mmtemamsahyer
o A e e,

r rizons, as
de hter, overlying a horizon sequence
that can be clearly ndennﬂednsﬂlesolumofa
b\medsoxlmnleasthalfofeachpedon
layermstalsoﬂﬂcolonndmcme
requirements of the cambic horizon if sandy.
mmogmmnofammmmam
be based only on smdies of associated soils.”

615.139 Definition of Ortstein
Page 49 wwﬁe %(; following "Organic soil materials” add

llowing:
"Ortstein
Ortstein is a cemented horizon that consists of
Ortstein has one of the following orienmtions:

1. As a reiatively horizontal Iayer. This type
of orientation tends to be root restrictive and
occurs primarily in Aquods.

2. As vemed 10 irre columns, tongues,
ge , or bridges. orienmtion tends to
less To0t restrictive than the borizontal
orienmtion, Ow of orientation occurs

primarily in

3. As nodules. These be remnantc of one
of the orientations listed .

Onstein is 25 mm or more thick and 50
gm:emor more (by volume) cemented.
ontinuous ortstein is 90 percent or more
cememedmdhashmnlcom:ymm
eannnt penctrate except along vertical
fm:mres which have a honzontal spacing of
10 cm or more.

Orstein is differentiated from a placic horizon
that is within spodic materials solely on
thickness. Placic horizons within

materials are less than 25 mm thick and
ortstein is 25 mm or more thick.

Summary of nroperties
Onistein has all of the following:

1. Consists of spodic materials; and
2. Is in a layer that is 50 percent or more
cemented; and

"5. After mixing the r 18 cm of the
mineral soil, or the whole mineral soil if its

depth to a densic, lithic, or ithic contact,
a cic horizon, or a an (all defined
below) is less than 18 cm, th kness of the
epipedon is as follows:

a. 10 cm or more if the epipedon is
directly above a densic, hithic, or
paralithic contact, 2 petmcalcxc horizon,

or a duripan; or"
NSTH 615.79, before "a lithic,"; Add "a densic” in the
followmgphc:s

P. 615-402, columm 2, line 6; P. 615-402,
cohman 2, lmels P 615-403001m1 line
8 P. 615-403columnl line 12

NSTH 615.91, p 615-571, ldennﬁcanon. line 4; Replace "a
ic or pm'aluluc "a densic, lithic, or

NSTH 615.91%615\;.’9“7‘?. cofumn llin‘::m 20; Replace
LI+ cu .dﬂnslc 3 ’l

il

NSTH 615.91, p 615-572, cohumn 1, line 43, before
*petroferric™: Add "densic, *

P;geSS.eol&gnz.line%; Replace entire paragraph with

e following:
*If 7.5 cm of water moistens the soil to a
densic, lithic, , OF petroferric contact

orta cic or petrogypsic horizon or a
duﬂmn.ﬂwconum or the upper boundary of

horizon constitates the lower
bom!_ry of the soil moisture control section.
If 2 soil 1s moistened 1o one of these contacts
or hotizons by 2.5 cm of water, the soil
moisture conirol section is the contact or
boundary itsclf, 'I‘hcconnunecnonofmcha
soil is considered moist if the contact or uj
boundary of the cemented horizon has a
film of watwr. If that upper boundary s dry,
the control section is considered dry.*

NSTH 615.79, p. 615-402, column 2_ Jine 18, before "a
ithic,"; Add “a densic*

Page 48, before "Durinodes”; Add the following:

“Denxic contact
A densic contact (L. densus, thick) is a contact
be:wemsmlmddcnncmmls(deﬂned
below) that has no cracks or the spacing of
cracks that roots can enter is 10 cm or more.
It differs from both the lithic comacr and the
contact in that air dried fragments
of the material formine a densic contact slake
when submerged in water.

Densic materials
Densic materials are relatively unaltered (do
not meet requirements for any other named
stic horizons nor any other diagnostic
soil characteristic) marerials that have a nop-
eememed Tupture resistance class. The bulk
density or the organization is such that roots
cannot enter except in cracks. These are
mostly earthy materials such as 6ill, volcanic
lows, and some mechanically
materials such as mine spoils. Some non-
cemented rocks can also be densic materials,
if they are dense or resistant enough to

prevent roots from entering except in cracks.
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- Densic materials have at their upper boundary
a densic contact if the densic material has no
cracks or the spacing of cracks that roots can
enter is 10 cm or more. Densic materials can
be used w differentiate soil series if the
materials are within the series control section
(defined below)."

Page 49, delete entire section "paralithic contact”, and
insert the following:

;Pu-“ﬂ-icwm
panalithic (lithic CONtact is a contact
betwemsoﬂmdpﬂl)nuc materials (defined
belnw)whenthepan.lnmcmmmls have no
the spacmg of cracks that roots can
em:rulOcmornme It differs from the
densic contact and the lithic contacy in that the
mmﬂfomadmmwmshkcswhm
dried fragments are submerged in water,
andmemlenalfommgabﬂuccomuma
or more cemented rupture
fragments).

uptnmuqmumemsformyothermmeic]l

ic horizons or other 01

characteristic) materials that have a very
y cemented to modetately

rupture resistance class. Cemy bulk
density. and the organization is such that roots
cannnt enter in cracks,
materials have at their upper boundary a

conzact if the

Jith al
g:vcnomnksonﬂhcspnmgofmnksthat

roots can enter is 10 cm or more. Commonly
weathered bedrock

these materipls are partially

or weakly consolidated bedrock such as
sandstone, siltstone, or shale. Paralithic
m'-mlsmbensedmdiﬂeumsoﬂ
series if the materials are within the series

control section (defined below). FMOf
diameter, mfme%lommm
, ATe 0 as
fragments.”

Page 36, column 1, line 43, item c. [cha o (2) in
NSTH 615. 89p 615-424], e "If all
coarse fragments in the k horizon" to *If all
gcl;mdpanmckfﬂgmemsmthcnk
rizon”

NSTH 615.115 p. 615-606eolm2 line 25 change “mck
fragments. " mckandpamockﬂagmcms

NSTH 615.115 p. 615-607 column 1, item 2. change “rock
fragments;” to "rock and pararock fragments;*

NSTH 615.115 p. 615-607 column 1, line 58 change "rock
fragments.” to "rock and pararock fragments. ®
NSTH 615.115 p. 615-609 column 1, line 32 change "rock
fragments.” to "rock and pararock fragments,”
e 54, column 2, line 7, chanse "coarse fragments.” to
Pag "rock and pararock fragments

Page 57, column 1, line 27; Replace “lithic® with "densic,

Page 62, m%&lﬁe 42; Replace "lithic® with "densic,

Page 63, Repuce "lithic” wnh“dennclhdﬁgzinmc
places: column column
1, lme2§ cotumnl line 33; column 2, jine
5 eohmmZ

Page 65, R:plaee'lnhlcwuhdenﬂcmhm in the
llo;rmgphoes column 2, hne3 oohlmn2,

Page 68, Replace "lithic” with "densic, lithic,” in the
foll(:wu:g places: column2 lme38 column

Page 69, Replace "lithic” with "densic, lithic,” in the
followmg places: column 1, line 17; column

13 H

Page 91, Rephﬁe'hthhgth "densic, lithic," in the
5.
Irm A lu:m A2.a.; Item A2.c.; Item
%%“‘8{@‘?‘}‘&3&‘2’&2 E.2.; G.1.a.2);
.: E. A.(2);
G.1.b.(3); G.2.b.(3); H.2.

Page 95, 8 Alfisols; “lithic* with "densic,
Chm in the fol!l!:plmwmg places:
Defmition (of Alfisols) items; 1.a.(2), (2
places); .b..3¢:.4b.7..mesbetWeen
Alfisols and other orders items: 1.; 5.b.;
8.b.(1)c); 8.b.(2)(¢); -b (3)(b). 9.b.; Al
vertic and vertic combination snbgmup 5
ultic and ultic combination subgroups; All
definitions of typic subgroups (exclusion of
uhic, vertic, ‘combmation subgroups; Item
ﬁ l.. Jeem IELL.; Dgt"!nnw\n of Hapludalfs
Descnpuons of ultic, pssmmentic.

and combmation subgroups; Definition of
Kandiudalfs item 2.; (Vemc Paleudalfs

deﬁmnonof u:su
typ ! lmlCD2..

llem CF.2.; lwm ICF.B.. Defimition of
, items 6 ; Defmition of

3 m2., Deﬁnmon of Palenstalfs
mmsB.b..Sc.mdlm : Definition
of , items 4. and 5. m IDF. 2

Definition of Palexeralfs, items 1.b. and 1.c.
and in lest paragraph;

NSTH 615. 60 g 615-179 Chapter9And|sols fl‘lﬂ)hce

Eeywmbmden items CD.2., CE.1., CE.2.;
Deﬁnmonoquuandsnem ltemsCADl
and CAD.2.; Definition of items
l.a. andlb..lnemsCBDI.,CB
CBE.1., and CAE.2.; Definition of
vadmcry-_snd msB.a.ande Defmition
Vitricryands items 3.a. and3b Items
CGE.1. and CGE.2.; Definition of
Hydrudands items 4.a. and 4.b.; Definition of
Vitrande items 4.a. and4b..lmnsCDAl
Tﬂi .&DA.Z.,DeﬁnmonofVmenndsms

NSTH 615.115, 613-610, Chapter 10 Andxsols lace
Inhl:c densic, lithic," in the follko:vpmg
FAC of Anddastpls iems 4. and 6}: Anlll:m
vemé' fluventic and combination sul ups

All deﬂ:npnons of typic subgroups of g
groups that have vetyrt?c nndlor ﬂuvenuc

% HIP F Haplargids Gm%eﬁmuonof

Page 179, Chﬂmrll Egtisols; Replace *“lithic" with

, Yithic * lnlhefolluwmgplaccs
Definition of Enticpls items 3.b. and 4.;
Limits between Entisols and other o:ders.
items; 2. and 10.b.; Items KA 3., KC., KD.,
and KD.2; Defmition of nts items 3.;
Lﬂ&qummmsll Qnmes)a:c{S

A,

Defininon of Epiaquents items 4.a. (2mn_es)
and 5.; All ropic, vemc,vemcand
combmuon All definitions of
lypncmbgmpsof gmupsﬂmhave

mmnc 'or vertic sul
De; of Hydnquems item Deﬁmuon
Psaammaquents item finition of

of

Fluvaquents items 1. and7 Definition of
Orthents items 1. (2phces),2 and 3.;
Defiition of Psamments jtams 1. )

¢ 211, Chapter 12 Hlstosols lace “lithic” with
Pg E&E ollowmg phces
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GDB,1. and GDD.1.; Definition of

-Deﬁnmonofl-lmsolsmmsla 1.b., and . item 2., Jiem GEA.1.; Definition

3.: Items AA.1. and AB.2.; Definition of

Fibrists mm:goa t%nd 2,; MBAB& of Palexerulss, item 1.

Definition of Borofibrists item finition

of Cryofibrists item 2.; Definition of Page 375, Cha‘rur 18 Vertisols; Replace "lithic” with
Medifibrists items 1. and 2.; Page 216, , lithic,” in the following places:

colmn 1, line 2; Definition of phagnoﬂbnsts Deﬁmuonofchsols items 1. and 4.b. All

nr.m 1 Definition of Tropofibrists iems 1. l subgroups amxi combination "leptic”

;' Definition of Folists items 1.a. and 2.; subgroups, m the descriptions of the typic
Deﬁmuon of Hemists item 1.; Deﬁmuon of subgroups of all great groups using these
Medihemists item 1.; Definition of subgroups.

Tmpohem_mmml DeﬁmtwnofSapnsts
itemn 1,; DeﬁmuonofMedmpnmmml
Definition of Tmpoapnmmml

615.141 Identification of the Taxonomic Class of » Seoil.
Page 91, R:phce r 7 Idetmﬁcauan of the Taxanonuc

Dc lithic, mﬂw{‘ollo pl(a;)esm
finition of Inceptisols items 1.e
.; Limits between Inceptisols and other
o ts items 2. and 10.b.; Items JA.1, and
Deﬁnmonoquueplsmml All alfic,
calctc cumulic, fluventic, dystric, oxic,
rendolic, ultic, vemc and combination
oneofd:csembywpsmdm

dledescnpnonsofmetypmmbgmu s of all

Wmﬁ xmgﬁd JcC.2.,
¥ n of mochnpts item

Deﬁmmnofﬂummnpeptsmms mdSb
Defmition of Umnbrepts ntem 2.

ter 14 Mollisols; chnu
ensxc. lithic," in the Liowing phces (unless

Twise noted
Deﬁmmn och):lhsols. Items 1., 2., 3., and
4.b.; Limits between Mollisols and other
onlers. items 1.2, 2., and 10.b.; ltem HB.;

All eryie, enmmili .ﬂuvennco ic,
ultic, and vertic su and ::npnm
t groups using bgmups. in the
nsonhe lcwbgnmpsofallgrm
; Defmition of
s ln_le 2; Typic jolls, item 2.b.
d "lithic or ic contact or”; Itern
2. on of Aquolls, ;
Vermiborolls, item 2.; Foomore 1.,
"lithic™ to “densic, lithic, or .

- lithic:
HGA.2.a,; Itsam HGD.2., e "lithic” to
"densic, lithic, or paralithic™; Defmition of
Hapludolls, line 2; Definitions of Palendolls;
Iem HGAA. (Vemc Paleudolls) and m item
3.b. of the definition ol;h"l"gplc FPaleudolls,
change hﬂm: orpual contact” to
cic horizon"; Definition of
ermudolls; Item 2.; Tems HFC.2.a. -
HFC. 2 b., and HFFJ.. hange “lithic* 1o
. lithic, or n of
lls Item .b.; Deﬁnmon of
msmlls Item 1.a. and 1, b.; Definition of
Vermuswﬂs Iem 2_; Item HDC.2.b.;
Defmition of mlls Item 2.b.;
Definition of exemlls‘ Jtem 1.b.

Page 323, r 15 Oxisols; Replace “lithic* with

.lnluc mﬂ:edeﬁnmonofOnsols

= 333, Chapter 16 “lithic® with
Pag cr:mc,lmomme efinition of S osols.

items 3.¢.(1), 3.d.2)a), and 3.d.(2

r 17 Ultisols; Replace 'hduc"
ic, lithic,” in the following
Deﬁnmon ofUlusols itemns 1.a. 5)(::) i.a. (2)
1.b.(2), 3., and 4.b.; Limits between Ul
and other otders m:ms 1l.a.(1Xc), l.a. (2),
1.2.(3)b), 2., 3.a,, 3.b.(2), 6.a., 6.b.(2) and
9.b.; All vertic mbgmups and combination
ﬂ;/eemc" mbg;:;:‘?s, a?d‘um the descriptions of
typlc su of all great using
fmition of muuhs
m:mz Jtems BC 1. and GBE.1.; Deﬁmnon
of Kandihumults, item 2.; Items GCC.1, and
GCE 1.; Deﬁnmon of Mmdlﬂts. item 2.;
Definition of Paleudults, line 1_;

(430-VI-NSTH, March 1996)

Page 227, Chaﬁ;‘l:f! lmepnsols. Replace "lithic” with :o a Soil from the be;

ORDERS" with the fo owmg
"Chapter 7

IDENTIFICATION OF THE
TAXONOMIS I%LASS OF A
S

‘The taxonomic ¢lass of a specific soil can be
dmmnnedbyusmgmekeysdmfollowm
this and other chapters. It 15 assumed that the
reader is familiar with the meanings of the
terms used for describing soils that are given
m&nﬂulﬂmﬂ and with the

ions of diagnostic horizons and
q_hrzpemesﬂntmgwenm s 3 and 4.

index indicates the pages (boldface type)
on which definitions of terms are given.

Conventional rounding conventions should be
used to determine numerical values.

Soil colors, (hue, value, and chroma) are used
mnﬁ‘vofﬂwmm that follow. Soil colors
y

mdchmm mgonmzwmrm.ln
many of the criteria of the keys, the water
state is ified. If no water stae is

ecified, the soil is considered o meet the
criterion if it meets the criterion when moist or
dry or both moist and dry.

All of the keys in this taxonomy are designed
mmchlwayma:mcnserundemrmmcme
correct classification of a soil by going
through the key sy mmu.l}ky & uUser must
start at the begmning of the Key 10 soil orders
and eliminate one by one, all classes which
mcmdecmmma: not it the soil in
question, The soil belongs to the first class
histed for which it meets all the required

criteria,

lndassifyingaspecﬂicsoil.thenserofSoil
Taxonomy begins by checking through the
Key 1o soil orders w dewermine the name of
the first order which, according to the criteria
listed, includes the sonlm estion. The next
0 to the page indicated to find the
Keytomgorderso that particular order.
Then systemarically go through the key to
identify the suborder that includes the soll
i.e., the first in the list for which it meets all
dxexequndcmcm The same procedure is

used to find the soil's group class in the
fzw great groups o ldcnnﬁed suborder.
» OIg theKeytasub roups

of that gmt group, the user selects as
correct subgroup name the name of the ﬁrst
taxon for which the soil meets all of the
required criteria.

The family level is determined, masnnihr
manner, after the subgroup has bee

determined. Chapter l9canbeusedasone
would use other keys in this taxonomy to

615-665
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- determine which components are
family name, However, the family gplcally
has more than one componpent, and therefore

Pa.rt of the Page 96, cohlml:;. line 30; Change *distribation” to
- c ]

the entire chapter must be used. The keys o NSTH 615.62, p. 615-305, replace item JDEO.

control sections for classes used as
components of a fanily name must be used to
determine the control section before using the
keys o classes.

The descriptions and definitions of individual
soil series are not included in this text. The
g:‘llinition ofﬂmfs&nes.dgecpnml section,
enmgleso ¢ application are given in
Chapter 19. mdg:?ﬁcaﬁnnofmeseﬁcs
and the list of families and their included
series for the soils of the 50 states, Puerto
Rico, and the Virgin Islands are given in
another lglbllﬂ.mn (Soil Series of the United
States, Puerto Rico, and the Virgin Islands:
Their Taxonomic Classification, 1990). That
publication does not include the descriptions

(Calcizerollic Xerochrepts, renumbered to
JDFP.) with the following:

"JDFP. Other Xerochrepts that have a calcic
horizon or identifiable secondaty carbonates,
within one of the following particle-size class
and depth combinations:

1. A sandy or sandy-skeletal particle-

size class and within 150 ¢t of the

mineral soil surface; or

7ety En pricls s class i wihin
e-size ¢ wi

grzmofﬂwmhnnlsoﬂ surface; or

3. Any other particle-size class and

or definitions of the series, but descriptions of within 110 cm of the mineral soil
ific series are available on request from surface
Namural Resources Conservation Service. Calcixerollic Xerochrepts*
No one publication includes descriptions of all :
the series. NSTH 615.62, p., 615-305, column 1 item 6.; Replace
with the following:

In the Key to the orders and the other keys
that follow, the diagnostic horizons and the
Bmpexﬁesmﬁonedd_opotmclude;hope
lithic, paralithic, or petroferric
connct%pmperﬁesofb\medsoilsmdm
mrﬁﬁofamrﬁcemnﬂemcomﬂemd'
'm‘;mthe rormm%mtsme
meaning o erm © soil” given in
Chapeer 1 £

.

If a soil has 2 surface mande, and is not 2
buried soil, the top of the original surface
layer is consi the "soil surface” for
determining depth to and thickness of .
dgifnosuc rizons and most other diagnostic
soil characteristics. Thbe only p! ies of the
e‘i’i“"!‘ (im:ludi;:;“:aqu:wi‘l
ramre, soil moisture
mqns).mdmymdicorvimndin

If a soil profile includes a buried soil, the
e and femperaiie, and dept s 4n0
moisture and temperatare, o
thickness of n ic lqoljzonsDa_nd other
diagnostic so ristics. Diagnostic
horizons of the buried soil are not considered
in sclecting taxa upless the criteria in the keys
specifically indicate buried horizons, such as
m o-histic subgroups. Most other
diagnostic soil charactenistics of the buried soil
are pot considered, however organic carbon if
holocene age, andic soil properues, base
saturation, and ll rties used o determine
family and series p are considered.”

6. Do not have a calcic horizon or
identifiable secondary carbonates within the
following particle-size class and depths
combinations:

a. A sandy or sandy-skeletal particle-
size class and within a depth of 150 cm
of the mineral soil surface; or

b. A clayey, clayey-skeletal, fine, of
very fine le-size class and within a
depth of 90 cm of the mineral soil
smface; or

c. Any other particle-size class and
within a depth of 110 cm of the mineral
soil surface.”

NSTH 615.79, p., 615-402, column 2, ftem 2.b.; Replace
wi& the i Rep

following:
*b. At a depth:

(1) Between 100 cm and 200 cm from
the mineral soil surface, if the particle-
size class is sandy or sandy-skelesl
throughout the upper 100 ¢m; or

(2) Within 100 cm from the mineral soil

, if the coment in the fine-
earth fraction of the surface horizon is
20 percent or more; or

(3) Within 125 cm from the mineral soil

. surface, for all other soils.”
NSTH 615.115, lP 615-609, Key to soil orders, Aridisols.
Item F.,, 1c., remove "n argillic” and add the NSTH 615.62, 5., 615-323, items: HEGH. (remumbered to
following: .); HEGI. (renumbered to HEGJ.);
HEG]J. (renumbered to HEGK.); Replace item

"d. An argillic horizon; or”
NSTH 615.115, p. 615-611, Defmition of Aridisols,
item 2. meo read as follows:
2. Have an ochric or anthropic :;pipedon and an
argillic horizon or one or more of the following

with an upper boundary within 100 ¢cm of the
soil surface: a calcic, cambic, gypsic, natric,

1. in each with the following:

"1. Have a mollic epipedon 40 em or more
thick, of which less than 50 percent has a
sandy or sandy-skeletal particle-size class, and
the soil has no densic nor paralithic conmct
nor any sandy or sandy-skeletal particle-size
class between 40 and 50 cm from the mineral
soil surface; and”

petrocaicic, petrogypsic, or a horizon, or a NSTH 615.62, p., 615-324, item: HEGK. (renumbered to
duripan; " ngGL.);

615.142 Particle-size class and texture,

Page 95, column 2, line 15; Change “sandy skeletal
partcle size” w “sandy-skeletal particle-size

615-666 (430-VI-NSTH, March 1996)

Replace with the following:

"HEGL. Other Haploborolls that have a mollic
epipedon 40 cm or more thick, of which less
than 50 percent has a sandy or sandy-skeletal
particle-size ¢lass, and the soil has no densic
nor paralithic contact nor any sandy or sandy-
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- skeletal particle-size class between 40 and 50
cm from the mineral soil surface
Pachic Haploborolls*

NSTH 615.129, p., 615-655, item: HEGH.; Replace item
1. with the followmg:

"1. A moflic on 40 c¢m or more thick,
of which less SOpercemhasasandyor
sandy-skeletal pamcle-s:ze class, and the soil
has o densic nor CORLACt NOT any
sa.ndy or sandy-skeletal e-size class
een40:nd50cm m the mineral soil

NSTH 615.62, p., 615-325, item 9. (repumbered as 10.);
Replace with the following:

10 Have a mollic epipedon which is less than
40 ¢cm thick, or more than 50 percent of the
mlhceplpedonhasasandyorsand—skelm!
particle-size class, or the soil has a ic or
paralithic contact or a sandy or sandy-skeletal

e-size class between 40 and 50 em from

the mineral soil
Page 299, column 1 m GFC.2.; (reumbered as
HFC.2.); Replace ‘A le-size class in the

partic
upper that is clayey” with "Thirty-five
pereenlx,:::moreclay in the upper part”

Page 299, column 2, item 1.b.; lace "A sandy or loamy
. particle-size class” m "Less than thirty-five
percent clay”

Page 307, column 2, jtem 1.b. lace "A a particle-size
class in the upperpgnwmnschyey with
"Thirty-five percent or more ¢lay in the upper
part”

NSTH 615. 62“& 615-342 item HFCG.; Replace item 1.
llowing:

"1. Are calcareous out after the soil
has been mixed to a d of 18 cm, and have
a caicic horizon within one of the followmg
particle-size class (by weighted average in the
particle-size control section) and d
combinations:

a. Sandy or sandy-skeletal and within
100 cm of the mineral soil surface; or

Cllye . clay , fine or v
t % cm of the mmﬂy
sml mrl‘acc or

c. Any other class and within 60 ¢cm of
the mineral soil surface: and”

NSTH 615.62, p. 615-342, item HFCJ., Replace item with
the following:

"HFCJ. Other Paleustolls which are
calcareous throughout after the soil has been
mixed 0 a depth of 18 cm, and have a calcic
horizon within one of the following particle-
size class (by weighted average in the particle-
size control section) and combinations:

Sandyorsandy-skelmlmdwm:m
100 cim of the mineral soil surface; or

2. Clayey, clayey-skelewl, fine or v
ﬁneagdy %moﬂhemmeulm
soil surface; or

3. Any other class and within 60 cm of
memmenlsonsuxface
Calcic Paleustolls*

NSTH 615.62, w'& 615-343 column 1, item 1., replace item
the following:

“1. Are noncalcareous in some horizon after
the soil has been mixed to 2 depth of 18 cm,

or do not have a calcic horizon within one of
the foliowing particle-size class (by weighted
average In the icle-size control section)
and depth combinations:

a, Sandy or sandy-skeletal and within
100 ¢m of the mineral soil surface; or

b. Clayey, clayey-skeletal, fine or very
fine and wi _y% cm of the mineral
soil surface; or

c. Anry other class and within 60 cm of
the mmeral soil surface; and

e 311, colummn 1, item 2.b.; Replace "A sandy or ioamy
Fas pamce-mechss with "Less than 35 percent

NSTH 615.62, p. 615-344, item HDEH. (Calcxc Pachic
Argxxemﬂs remymbered to HDEL ); Replace
item 1. with the following:

“1, A calcic horizon or identifiable secondary
carbonates within one of the following
panticle-size class (by weighted average in the
particle-size control section) and d cptg
combinations:

a. Sandy or sandy-skeletal and within
150 cm of the mineral soil surface; or

b. Clayey, clayey-skeletal, fine or ve
ﬁncm};iwn 'y%cmoflhemmcmry
soil surface; or

¢ Anymherclassandwnhm 110 cm of
the mineral soil surface; and”

NSTH 615.62, p. 615-345, item HDEO. (Aridic Calcic
Argixerolls, remumbered to HDEQ.); Replace
item with the following:

"HDEQ. Other Argixerolis that have:

l A calcic horizon or identifiable
ca.rbolnates mchss one of the
particle-size

wﬂw Average in the icle-size

control section) and d

combinations:

a. Sandy or sandy-skelerl and
within 150 cm of the mineral soil
sor

~ " b. Clayey, clayey-skeletal, fine
or venyegne eywninn 90 cm of
the mineral soil surface; or

other class and within 110
m the mineral soil surface;

2. An aridic moi moisture regime,
ic Argixerolls”

NSTH 615.62, p. 615-345, itsm HDEQ. (Calcic
Arguerolls. renumbered to HDES. ); Replace
item with the following:

"HDES. Other Argixerolls that have a calcic
horizon or identifiable secondary carbonates
wldun one of the following paracle-size class
(by weighted average in the particle-size
contro] section) depth combinations:

1. Sandy or sandy-skeletal and within
150 ¢m of the mincral soil surface; or

2. Cleyey, clayey-skeletal, fine or ve
fine and within 9’(’) cm of the mineral g
soil mrfaoe or

3. Any other class and within 110 cm of
the mineral soil surface.

(430-VI-NSTH, March 1996) 615-667
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- Calcic Argixerolis”

NSTH 615.62‘;i&. 315&335 column 2, item 3.; Replace
owing:

*3. Do oot bave a calcic horizon or
identifiable secondary carbonates within one
of the following particl tm;:-s:z«:_ class (by .
weighted average in the particle-size contro
section) mﬁm combmations:

a. Sandy or sandy-skeletal and within
150 cm of the mineral soil surface; or

b. Clayey, clayey-skeletal, fine or v
mm’ywimﬁ%mofmmmm ‘

soil surface; or

¢. Any other class and within 110 cm of
the mmeral soil surface;”

NSTH 615.62, p. 615-349, item HDFI. (Calcic Pachic
Haploxerolls, remrmbered to HDFJ.); Replace
item 2. with the following:

*2. A calcic horizon or identifiable sscondary
carbonates within one of the following
particle-size class (by weighted & ¢ in the
particle-size control section) and
combinations:

a. Sandy or sandy-skeletal and within
150 cm of the mmeral soil surface: or

b. Clayey, -skeletal, fine or ve
ﬁnundw:&-w cmofﬂlemixtﬂlry
soil surface; or

. Any other class and within 110 cm of
the mmeral soil surface; and*

NSTH 615.62&._6_15-349. itsm HDFR. (renamed to
cidic Haploxerolis, and repumbered to
HDFT.); Replace item 2. with the following:

*2. A calcic horizon or identifiable secondary
carbonates within one of the following
particle-size class (;.vy wengl;w.gda\é:ﬁe in the
particle-size control section,

combinations:

4. Sandy or sandy-skeletal and within
150 cm of the mmeral soil surface; or

b. Clayey, clayey-skeletal, fine or ve:
i"im:nlydeywix'hig%t:mol’l.hel\:.inet'a.lly
soil surface; or

c. Any other class and within 110 cm of
the mineral soil surface; and”

NSTH 615.62, p. 615-350, item HDFS., item 2.
(Tmrig%mmnnc loxerolls, renumbered
to .); Replace "A sandy particle size”
with "A sandy particle-size class®

NSTH 615.62, p. 615-350, iem HDFY. (Calcic
Haploxerolls, renumbered to HD)
Replace item with the following:

"HDFZa. Other Haploxerolls that have a

calcic horizon or idenrifiable

Parle st class (by welghted average in the
e-size we average in

particle-size control section) and d:ﬁ

combinations:

34

a. Sandy or sandy-skeletal and within
150 cm of the mineral soil surface; or

b. Clayey, clayey-skeletal, fine or very
ﬁnca:deywiﬂlig%cmof the mineral

soil surface; or
c. Any other class and within 110 em of
the mmeral soil surface.

Calcic Haploxerolls™

NSTH 615.62, p. 615-350, coluran 2, item 2.; lace
wi& the following: Rep

"2. Do not have a calcic horizon or
identifiable secondary carbonates within one
of the following particle-size class (by
weighted average in the particle-size control
section) and depth combinations:

a. Sandy or sandy-skeletal and within
150 cm of the mineral soil surface; or

b. Clayey, clayey-skeletal, fine or v
fine agdeywmg % ¢m of the mimm\lely
soil surface; or"

¢. Any other class and within 110 ¢m of
the mmeral soil surface

Page 320, column 2, itemn 1.b.; Replace "A particle-size
class in the upper part that is clayey™ with
“Thirty-five percent or more clay in the upper
part”

NSTH 615.62, p. 615-352, item HDCI. (Haplic
exerolls); Replace HDCI. with the
following:
“HDCI. Other Palexerolls which have an
argillic horizon that has either
1. Less than 35 percent clay in the
upper part; or

20 percent ()absoluw) within a vertical
distance of 7.5 cm, and is less than 15
5:_mem(nbsoluu)w_ithmaveniul

nce of 2.5 ¢, in the fine earth
fraction.

Haplic Palexerolls”
NSTH 615.62, p. 615-352, cohumm 1, item 1.: Replace *a
clayey cﬁ;x:d:le-siu class” with *35 percent or
more .

NSTH 615.91, p. 615-572, column 1, line B:i;ghmge

'particle size” to "particle-size "

NSTH 615.45, p. 615-112, (Oxi: Horizon) line 2; Change
"particle size® to "exmre”

NSTH 615.45, P 615-122, line 3; Change "particle-size”
to "extre”

NSTH 615.45, p. 615-122, line 10; Change "particle-size
disll’ribmion_chss' to “particle size

distribution
NSTH 615.45, p. 615-115, line 14; Raglace "certain coarse
particle-size classes® with "sandy texmres”

NSTH 615.45, p. 615-115, line 24; Replace "coarser
particle size” with “a coarser textured”

NSTH 615.45&&. 615-117, item 2.; Replace "particle-size"
“exture”

NSTH 615.45, p. 615-118, item 5.; Delete "particle-size”.
NSTH 615.91, p. 615-577, colutnn 2, item 3.2.(4);
w “particle size” with "particle-size

NSTH 6!5.9%&5-5‘77 , oohu;n'ltcz. item :ug(gnd
"sandy particle size” with * or
sandy-skeletal particle-size class”™ y

615.143 Arenic and Grossarenic subgroups

Correct all of the following Arenic and Grossarenic
subgroups (and combinations) criteria and definitions by

615-668 (430-VI-NSTH, March 1996)
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sandypemelem with "sandy or sandy-
ﬁ'elenlpamele-me Y

NSTH 615.62, p. 615-209 item IAGA.; NSTH 615.89, p.
615-428, items . and IAJC.; NSTH 615.89, p. 615-
430, items IAIC, and IAID. ( 1o IAIE. and I.AIG.).
NS'I‘H 615 62, g: 615-210 and 21 mems IAFA. and
15.62, p. 615-211 items JAEA, and
IAEB.; NSTH 615. 62 p 615-215 items IAHB. and
IAHC.; NSTH 615. 62 . 615-216 and 217 items IBED.
m%}gsz:iz{l( 3EE. and IBEJ); Ns'msnssz
p - (changed to
615 62, . 615-222 and 223 items IEKH.
to [EKL. md[ElCM).NS'IHGlSﬁz P 615-225
GC., IEGD., IEGE., and IEGF. (r.lnnged
IEGD IEGE., IEGF..mdlEGG). NSTH 615.62, p.
615-227 items TEIF., TEIG., IEIL., and IED). (cmged
IEMH,, IEIL, [EIX., deE..).NS'IHGlSﬁZ p. 615-228
md229nemsICHD ICHH., and ICHL. (elnn%ed
ICHF., ICHK., and ICHL.): NSTH 615.62 15-230
items ICDA., ICDB., ICDE., and ICDF.; N 615.62,
615- 2 items ICCA.., ICCB and lCCD (emsed o

240 item IDFF.. (changed w ID h} NSTH 615,115, f
615-612 items FEEF. and FEEG.; NSTH 615.115, p 615-
615 items FEFL. and FEF].; NSTH 615.115, g; 615-618
items FECC. and FECD.; NSTH 615.62, p. 615-300 item
JDFK. (chenged to JDGM.); NSTH 615.62, p. 615-314
items HBEA. and HBEB.; NSTH 615, 102, P- 615600
item HEDB.; NSTH 615.91, p. 615-579, items BABD
BABE., BABF., and BABG.; NSTH 615.91, p. 615-587
and 588, iems BDDE., BDDC BDDD., and BDDF.;
NSTH 615.89, p. 615-507 items GAIA.. and GAIB.;
NSTH 615.89, p. 615-508 items GAHBE., and GAHC.;

NSTH 615.62, p. 615-366 items GADB., GADC.,
GADD., and GADE.: NSTH 615.62, p 615-367 fems
GAFA.. GAFB., GAFC., and GAFD to GAFB.,
GAFC.. GAFD., and GAFE.); NSTH 15371

item GCBA.; NSTH 615.62, 615-37znems GE. and
GCGF NSTH 615.62, p. 615-373 and 374, jtems
GCCA., GCCB., GCCC., GCCD., GCCE.; GCCF., and
GCCG.; NSTH 615.62, p 615-375, items GCDB., and
GCDC.; NSTH 615.62. p- 615-377, items GCED.,
GCEE., GCEF., GCEG.. GCEH.; GCEL, Ind GCEJ.,

GDBD.: NSTH 615.62, p. 615-381. item GDCD.; NSTH
615.62, p. 615-383, items GEBE., and GEBF.;

615.144 to and Aeric f
S atts Changes to Aqualfs subgroups o

Page 96, NSTH 615.89 p. 615-427 item HA.
Aqm.lfs (Med w I.A Line 2 following
"aquic conditions

“, other than anthraquic conditions, "

¢ 96, NSTH 615.89 p. 615-427 item HA.1. Aqualfs
Fe (changed w0 p 1A.1.); Change the last line of
the item to read:

“argillic, natric, glossic, or kandic horizons:"
NSTH 615.62, p, 615-211, change item IAFC. w read:

"IAFC. Other Gl that have, in one
or more horizons between the A or A
horizon and & depth of 75 cm below
mineral soil surface, in 50 percent or more of
the matrix, one, or a combmation, of the
following colors:

1. Hue of 7.5YR or redder; and

a. Pedspresentmdachmmof
20rmore(bothmomand )

on 50 percent or more of ped
exteriors, or no redox depletions
mduchmmonor_less_(boﬂ:
moist and dry) in ped interiors;
or

b. No present and a chroma
of 2 omre (both moist and

dry); or
2. Hue of 10YR or yellower and either

a. Both a color value, moist, and
chroma of 3 or more (both moist
and dry); or

b. A chroma of 2 or more (both
moist and dry) and no redox
concentrations.

Aeric Glossaqualfs®

NSTH 615.62, p. 615-211, definition of Typic
Glossaqualfs; Change item 1. to read:

1. Have, in all borizons between the A or Ap
horizon and a depth of 75 cm below the
mineral soil surface, less than 50 percent of
the marmix, one, or a combination, of the
foliowing colors:

a. Hue of 7.5YR or redder; and

(1) Peds present and a chroma of
2 or more (both moist and dry)

n 50 percent or more of
extenm's, or oo redox depletions
with a chroma of 2 or less (both
moxst and dry) in ped interiors;

(2) No peds presentanda
-of 2 or more (both moist

and dry); or
b. Hue of 10YR or yellower and either

(1) Both 2 color value, moist,
and chroma of 3 or more (both
moist and dry); or

(2) A chroma of 2 or more (both
moist and dry) and no redox
concentrations; "

NSTH 615.125. p. 615-649, change item IAJD. (Udollic
Endoaqualfs) to read: ©

"JIAID. Other Endoaqualfs which have both:

1. A mollic eprpedon. _or an Ap horizon
mlhc ﬂulme:g"
mol n except thic or
”’E:“m"&?mmmm
depth of 18 cm that meet these
requirements afier mixing; and

2.In one or more honzons between the
A or horizon and a d of 75 em
mineral soil . in 50
pememormore of the matrix, ane, or a
combination, of the following colors:

1. Hue of 7.5YR or redder; and

a. Peds present and a chroma of
2 or more (both moist and dry)
on 50 percent or more of
exteriors, or no redox depletions
wrﬂuchmmonorless(‘both
moxstmddry)mpedmmrs.

b. No peds present and a chroma
(tg;zormoxe (both moist and
or

2. Hue of 10YR or yellower and either
a. Both a color value, moist, and

chroma of 3 or more (both moist
and dry); or

(430-VI-NSTH, March 1996) 615-669
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b. A cliroma of 2 or more (both
moist and dry) and no redox
concentrations.

Udollic Endoaqualfs*

NSTH 615.89, p. 615-428, change item IAJD. (Aeric
Endoaqual.fs .) to read

c_rlgedmm

"JAJE. Other Endoaqualfs that have, in one or
more horizons between the A or Ap hotizon
a.ndadeplhoﬁScmhelawthe#nlsoﬂ

or more of the matrix,
ination, of the following

1. Hue of 7.5YR or redder; and

a. Peds present and 2 chroma of
2 or more (both moist and dry)
on 50 percent or more of
exteriors, or no redox depletions
with a chroma of 2 or less (both
moist and dry) in ped mtetiors;
or

b. No peds present and a chroma
of 2 or more (both moist and
dry); or

2. Hue of 10YR or yellower and either

a. Both a color value, moist, and
chroma of 3 or more (both moist
and dry); or

b. A chroma of 2 or more (both
moist and dry) and no redox
Cconcentratons.

Aeric Endoagqualfs*

NSTH 615.89, p. 615-429, definition of
Endoaqualfs

Change iem lvtlﬁud

“1. Have, i all horizons between the A or Ap
horizon and 2 depth of 75 cm below the
mineral soil surface, lessmnsopementof
the matrix, one, orloombmnon.o
following colors:

a. Hue of 7.5YR or redder; and

gl)?edspmmdachmmaof
or more (both moist and dry)
on 50 percent or more of
exteriors, or no redox

with a chroma of 2 orless(bolh
moist and dry) in ped interiors;
or

(2) No
chmmap:tg;ormote(bommout
and dry); or

b. Hue of 10YR or yellower and either

(1) Both a color value, moist,
and chroma of 3 or more (both
moist and dry); or

(2) A chroma of 2 or more (both
moist and dry) aud no redox
concentrations;”

NSTH 615.126, p 615—650 change item JAIA. and IAIB.

615-670

"IAIA, Epnqmlfswh:chhaveallofthe

1. One or both:

a. Cracks within 125 cm of the
mineral soil surface that are 5
mm or more wide through a
thickness of 30 cm or more for

(430-VI-NSTH, March 1996)

some thne in most years, and
vala °f5
ates in a Jayer 15 cm or
e ikt b s poer,
wi cm of
mineral soil surface; or

b. A linear extensibility of 6.0

cm or more between the mineral

soil surface and cither a depth of

100 ¢an or a densic, lithic, or
24ir T

2. In one or more horizons between the
A or Ap horizon and a depth of 75 cm
below the mineral soil , in 50
pementormomofthemmx one, ora
combination, of the following colors:

2. Hue of 7.5YR or redder; and

(1) Peds present and a
chroma of 2 or more ('bol.'h
moist and dry) on 50
percent or more of ped
exteriors, or no redox
with a chroma
of 2 or less (both moist
and dry) in ped interiors;
or

N present
f:zh)mnomp:t"l; or mm‘é'gom
moist and dry); or

b, Hae of 10YR or yellower and
either

(1) Both a color value,
moist, and chroma of 3 or
more (both moist and dry);
or

(2) A chroma of 2 or more
(both moist and dry) and
::dmdoxcomemﬂons:

3. An Ap horizon or marerials between
the minera] s50il surface and 18 cm that
after mixing meet one or more the

following colors;
a. A color value, moist, of 4 or
more, or.
b. A color value, dry, of 6 or
more; or
¢. A chroma of 4 or more.
Aeric Chromic Vertic Epiaqualfs

1AIB. Other Epiaqualfs which have both of the
following:

1. One or both:

2. Cracks within 125 cm of the
mineral soil surface that are 5
1 or more wide through a
thickness of 30 ¢m or more for
some time in most years, and
slickensides or ge-sthed
aggregates in a layer 15 cm or
morednckthuha;szsmupp?m
boundary within cm of the
mineral soil surface; or

b. A linear extensibility of 6.0
em or more between the mineral
soil surface and either a depth of
mt a densic, hhguhc, or
contact, whichever is
shallower; and
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2. In one or more horizons between the
A or Ap horizon and a of 75 em
below the mineral soil , in 50

or more of the martix, one, ora
combination, of the following colors:

a. Hue of 7.5YR or redder; and

615.144

1. A mollic epipedon, or an Ap hotizon
that meets ali the requirements for a
mollic epipedon except thickness, or
matetials n the soil surface and a
depth of 18 cm that meet these
requirements after mixing; and

(1) Peds present and a 2, In one or more horizons between the
chroma of 2 or more (both A or Ap horizon and a depth of 75 cm
moist and dry) on 50 below the mineral soil su. . in 50
percent or more of ped percent or more of the matrix, one, or a
exteriors, or no redox combination, of the following colors:
depletions with a chroma
of 2 or less (both moist a. Hue of 7.5YR or redder; and
and dry) in ped interiors;
or (1) Peds present and a
ﬂ chroma an%f:x';")r msrg (both
(2) No sent and a moist on
chmmp:t"’; l(,!tl'exmn'\: (both percent or more of ped
moist and dry); or . exteriors, or no redox
depletions with a chroma
b. Hue of 10YR or yellower and of 2 or less (both mojst
either and dry) in ped interiors;
or
(1) Both 2 color value,
moist, and chroma of 3 ot (2) No peds present and a
more (both moist and dry); chroma of 2 or more (both
or moist and dry); or
(2) A chroma of 2 or more b, Hue of 10YR or yellower and
(both moist and dry) and either
no redox concentrations,
Aeric Vertic Epiaqualfs” (1) Both a color value,
. . moist, and chroma of 3 or
NSTH 615.89, p. 615-430, change items IAIE. (Aeric more (both moist and dry);
Umbric Epis s, changed to IAIH.), IATF. or
(Udollic , changed o IAIL), and
IAIG. (Aeric Epiaqualfs, changed to IAII), as (2) A chroma of 2 or more
follows: ({both moist and dry) and
. . no redox concentrations.
"IATH. Other Epiaqualfs which have: Udollic Epiaqualfs

1. An Ap horizon that meets all the AL, Other Epiaqualfs that have, in one or

requirements for an umbric epipedon more horizons between the A or Ap horizon
except thickness, or materials between and a depth of 75 cm below the mineral soil
the soil surface and a depth of 18 cm surface, in 50 percent or more of the matrix,
that meet these requirements after one, of a combination, of the following
mixing: and colors:

2. In one or more horizons between the
A or Ap horizon and z depth of 75 em
below the mineral soil surface, in 50
percent or more of the matrix, one, or a
combination, of the following colors:

a. Hue of 7.5YR or redder; and

1. Hue of 7.5YR or redder; and

a. Peds present and a chroma of
2 or more (both moist and dry)
on 50 percent or more of ped
€Xteriors, or no redox depletions
with a chroma of 2 or less (both
moist and dry) in ped interiors;

(1) Peds present and a or
chroma of 2 or more (both
moist and dry) on 50 b. No peds present and a chroma
nt of more of ped of 2 or more (both moist and
exteriors, or no redox dry); or
etions with a chroma
of 2 or less (both moist 2. Hue of 10YR or yellower and either
and dry) in ped interiors;
or a. Both a color value, moist, and
DN nd g.:n‘llm of 3 or more (both moist
0 peds present and 2 . or
chroma of 2 or more (both )
moist and dry); or b. A chroma of 2 or more (both
moist and dry) and no redox

b. Hue of 10YR or yellower and concentrations.

either Aeric Epiaqualfs”
(1) Both a color value, NSTH 615.89, p. 615-431, definition of Typic Epiaqualfs;
moist, and chroma of 3 ot Change item 1. to read: Typic B
more (both moist and dry); X
or "1. Have, in all horizons between the A or Ap

borizon and 2 depth of 75 cm below the
(2) A chroma of 2 or more mineral soil surface, less than 50 percent of
(both moist and dry) and the matrix, one, or a combination, of the
0o redox concentrations. following colors:
Aeric Umbric Epiaqualfs

] a. Hue of 7.5YR or redder; and
IAIl. Other Epiaqualfs which have both:

(430-VI-NSTH, March 1996) 615-671
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615.145
9) Peds present and a chroma of
or more (both moist and dry) b. No peds present and a chroma
on 50 percent or more of ped of 2 or more (both moist and
exteriors, or no redox depletions dry): or
with a chroma of 2 or less (both
moist and dry) in ped interiors; 2. Hue of 10YR or yellower and either
or
and :ﬁgolh 2 tg:ts)lor value, (;:’o&st, and
(2) No present a ma of 3 or more moist
chmmap:gg or more (both moist and dry); or
and dry); or
b. A chroma of 2 of more (both
b. Hue of 10YR or yellower and cither moist and dry) and no redox
concentrations.
(1) Both a color value, moist, Aeric Kandiaqualfs"
and chroma of 3 or more (both
moist and dry); or NSTH 615.89, p. 615-434, definition of Typic
Kandiaqualfs; Change item 1. to read:
(2) A chroma of 2 or more (both . ) :
moist and dry) and no redox 1. Have, in all horizons between the A or Ap
concentrations;” horizon and a depth of 75 ¢m below the
. mineral soil surface, less than 50 percent of
NSTH 615.89, p. 615433, items IAED. (Aeric the matrix, one, or a combinarion, of the
Umbric I a lsl) and IAEE. (Aeric following colors:
Kandisqualfs), as follows:
) s a. Hue of 7.5YR or redder; and
"IAED. Other Kandiaqualfs which have:
(1) Peds present and a chroma of
1. An Ap horizon that meets all the 2 or more (both moist and dry)
requirements for an umbric epipedon on 50 percent or more of
except thickness, or materials between exteriors, or no redox depletions
the soil surface and a depth of 18 cm with a chroma of 2 ot less (both
that meet these requirements after moist and dry) in ped interiors:
mixing; and or
2. In one or more horizons between the (2) No peds present and a
Aor hotizonmdameof_ﬁcm chroma of 2 or more (both moist
below the mineral soil , i 50 and dry); or

percent or more of the matrix, one, or a
combination, of the following colors:

a. Hue of 7.5YR or redder; and

b. Hue of 10YR or yellower and either

(1) Both a color value, moist,

and chroma of 3 or more (both
(1) Peds present and & moist and dry); or
chroma of 2 or more (both
moist and dry) on 50 (2) A chroma of 2 or more (both
or more of ped moist and dry) and no redox
exteriors, or no redox concentrations;
jetions with 2 chroma
of 2 or less (both moist 615,145 Chuwging "Ustic” Boralfs to Ustalfs and adding
and dry) in ped inteniors; new subgroups
or
Page 109, Irem HB.1. "Boralfs® (dn.ng:d to IB.1.).
(2) No peds present and a Replace item 1. with the following:
chromia of 2 or more (both L.
moist and dry); or °1. A frigid emperature regime, and neither a
Xefic nor ustic moisture regune; or®
b. Hue of 10YR or yellower and
either NSTH 615.62, p. 615-216 and 615-217, remumber IBEB.
through IBEK. (remumbered as IBEB. to
(1) Both a eolor value, IBEM.) as IBEC. through IBES. and add the
moist, and chroma of 3 or following:
more (both moist and dry); ,
or *IBEB. Other Euroboralfs which have both:
(2) A chroma of 2 or more 1. One or both of the following:
(both moist and dry) and .
no redox concepratons. a. Cracks within 125 cm
ic Umbric -] of the mineral soil surface
that are 5 mm or more

IAEE. Other Kandiaqualfs which have in one
or more horizons between the A or

horizon and a depth of 75 cm below

mineral soil surface, in 50 percent or more of
the matrix, one, or a combmnation, of the
following colors:

1. Hue of 7.5YR or redder; and

a. Peds present and a chroma of
2 or more (both moist and dry)
on 50 percent or more of ped
exeeriors, or no redox depletions
with a chroma of 2 or jess (both
moist and dry) in ped mtetiors;
or

615672 (430-VI-NSTH, March 1996)

wide through a thickness
of 30 cm or more for some
time in most years, and
slickensides or wedge-
shaped tes in a
layer l;ﬁug;eogr.mou thick
that has its upper

within 125 cm of the
mineral soil surface; or

b. A linear exwnsibility of
6.0 or more between the

mineral soil surface and

either a depth of 100 cm

or a densic, lithic, or

paralithic contact,
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whichever is shallower;
and

2. Redox depletions with a chroma of 2
or less in layers that also hav:rsg\;gc
conditions in most years (or ial

drainage) either:

a. Within the upper 25 ¢cm
of the argillic horizon if its

boundary is within
ggcmofmeminenlsoil
5 O

b. Within 75 cm of the
mineral soil mrfu;_eﬂ:fﬁ:e
upper boundary of the
argillic horizon is 20 cm or
more below the mineral
soil surface.

Aquertic Eatroboralfs”

Page 139 and NSTH 615.62, p. 615-228 before item
JCHB. (Changed to ICHD., Uderic
I-&it'xmlfs . Change items ICHD. through
I .o . through ICHM. and add the

following:

“ICHD. Other Haplustalfs that have both of
the following:

1. If neither irri nor fallowed to
store moisture, have either-

a. A frigid temperature regime,
and & moisture control section
whtchw' .mp?‘iynpu eatsotf:’tof
years, is dry in r
four-tenths or more of the
ﬂmLM“i-l ive days per year d:f;;n "
soil temperamre ata o
350 cm below the soil surface is
higher than 5°C; or

b. A mesic or ﬂx_ermi::gil
temperature regime, a
moismre control section which,
in 6 or more out of 10 years, is
dry in some part for six tenths or
more of the cumulative days per
year when the soil temperature at
a depth of 50 cm below the s0il
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,
or & warmer iso soil temperature
regime, and a moisture control
section which, in 6 or more out
of 10 years, remains moist in
some or all parts for less than 90
consecutive days per year when
the temperature at a of 50
cm below the soil surface is
higher than 8°C; and

2. One or both of the following:

a. Cracks within 125 cin of the
mineral soil surface that are 5
min or more wide through a
thickness of 30 ¢ or more for
some time in most years, and
slickensides or wedge-shaped
aggregates in a layer 15 cm or
more thick that has its upper
within 125 cm of the
mineral soil surface; or

b. A linsar extensibility of 6.0
cm or more between the mineral
soil surface and cither a depth of
100 ¢m or a densic, lithic, or
paralithic contact, whichever is
shallower.

Torrertic Haplustalfs”

Page 139, NSTH 615.62, p. 615-229, item ICHH. (Arenic
Aridic Haplustalfs) ( ed to ICHL. above).
C%ims l.a. and 1.b. to L.b, and 1.c.
and the following as 1.a.:

"a. A frigid miure regime, and a
moismre control section which, in 6 or more
¥ue‘:rsoutof10years. is dry in all parts for
r-tenths or more of the cumulative days Per
ear when the soil rature at a depth o
3 cmn below the soil surface is higher than
L] ;oru

Page 139 and NSTH 615.62, p. 615-229. Following item
ICHI. (Changed w ICHM. above, Arenic
W)‘ Change items ICHM. and
1 . to ICHO. and ICHP. and add the

following:
“ICHM. Other Haplustalfs which have both:

l.Acalcic‘l'ml.'iu;laowim nsfg:per "
boundary within cm of the mine
soil surface; and

2. If neither immigated nor fallowed to
store moisture, either:

a. A frigid emperature regime,
and & moisture control section
}tgtich. iuﬁg:ympn eaxso;ttof

years, is in or
four- < or more of the
cumulative days per year when
the soil temperature at a depth of
50 em below the soil surface is
higher than 5°C; or

b. A mesic or thermic soil
temperanire regime, and a
moisture control section which,
in 6 or more out of 10 years, is
dry in some part for six tenths or
more of the cumulative days per
year when the soil temperatre at
a depth of 50 cm below the soil
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,

or a warmer iso soil temperature

regime, and a moismre conirol

section which, in 6 or more out

of 10 years, remains moist in

some or all parts for less than 90

“eunmuve days per e:;rl w;lglb
o o ata of

cm below e soil surface is

higher than 8°C.

Calcidic Haplustalfc”

Page 139, NSTH 615.62, p. 615-229. Item ICHJ, (Aridic
sy &ged to ICHO. above).
Refmunber nems 1. and 2. as 2. and 3. and
add new item 1. as follows:

1. A frigid temperamre regime, and a
moisture control section which, in 6 or
moreg;ursmtof 10 years, is in all
parts tor four-tenths or more of the
cumulative days ger yu; ;véxen ﬂlI::l soil
tEmperanre at & of 50 em below
the soil surface is mf?urthan 5°C; or"
Page 139, NSTH 615.62, p. 615-229. Following item
ICHN. (Changed to JCHP. above, Kanhaplic
lustalfs). Change items ICHO. through
ICHQ. w ICHS. through ICHU and add the
lowing:
"ICHQ. Other Haplustalfs which have both:

l.Acalcich&iﬁﬂlaowhhit?:}:per_ al
wil cm of the mine
soil surfce; and

(430-VI-NSTH, March 1996) 615-673
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2. If neither irri nor fallowed
store moisture, have either:

2. A frigid soil temperamre
regime, and a moisture control
section which, in 6 or more out
of 10 years, is dry in some or all
parns for jess than 105 cumulative
dlysperyurwhendepge £50
temperature at a o cm
below the soil surface is higher
than 5°C; or

b.Amsicorﬂ;éimi:;ﬂ
tEmperature regime, a
moisture control section which,
in 6 or more out of 10 years, is
dry in some part for four renths

or less of the cumulative days per

year when the are at a
depth of 50 cm below the soil
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,
ofr 3 warmer iso soil temperature
regime, anxi a moisture control
section which, in 6 or more out
of 10 , is dry in some or all
parts for less than 120 cummlarive
days per year when the
temperanare at a depth of 50 cm
mbehws%csoﬂmxshlgher
n -

ICHR. Other Haplustalfs that have a calcic
horizon with its r boundary within 100
¢ of the mincral soil surface.

Caicic Haplustalfs®

Page 139 and NSTH 615.62, p. 615-229, following item
ICHM, (Chmiit:nlgm. above) (Udic

t items 1. and 2. as 2,

ﬂlusulfs).
3 and add the following:

"1. A frigid soil temperanire regime,
and 2 moismre control section which, in
6 or more out of 10 years, is dry in
some or all for less than 1
cumulative days per year when the
emperanre at a depth of 50 cm below
the soil surface is higher than 5°C; or®

NSTH 615.62, p. 615-230, Definition of Typic

soil

hustalfs: Add the following new item 6.a.
. remumber items 6.3 and 6.b as 6.b and
L2

"a. A frigid soil temperamre regime, and a
moismre control section which, in 6 or more
out of 10 years, is dry in some or all parts for
105 or more cummlative days ?(t;.r year when
the at a depth of

2 cm below the
is higher than 5*C;"

NSTH 615.62, p. 615-230, Definition of Typic
Haplustalfs

: Add the following new item 9.a.,
.C.

renumober items 9.2 and 9.b as 9.b and 9
and add pew item 10.:

"a. A frigid rature regime, and a
moisture control section which, m 6 or
more years out of 10 years, is dry in all
parts for less than four-tenths or more
of the cumuiative days per year when

the soil temperature at a depth of 50 cm
gdgwthesoilwrfauishxghcrm

L :orl

*10. Do not have a calcic horizon with its upper

surface

within 100 cm of the mineral soil

Page 141, NSTH 615.62, p. 615-232 and NSTH 615.90,

615-674

p.6

15-519; "Henumber and move item ICCE.

{430-VI-NSTH, March 1996)

( ed to ICCG. salidic Natrustalfs) before
iterm ICCA. (Vertic Natrustalfs) and add the
following new items:

“ICCB. Natrustalfs that have all of the
following:

1. Visible crystals of gypsum or other
salts more soluble than gypsum or both
within 40 ¢m of the mineral soil

'+

2. If peither irri nor fallowed to
store wmoisture, have either:

a. A frigid wmperamre regime,
and a moismre control section
which, in 6 or more years out of
10 years, is dry in for
four-tenths or more of the
cumulative days per year when
the soil temperature at a depth of
50 cm below the so0il surface is
higher than 5°C; or

b. A mesic or thermic soil
temperamre regime, and a
moisture control section which,
in 6 or more out of 10 years, is
dry in some part for six tenths or
more of the cumulative days per
year when the soil emperamre at
a depth of 50 cm below the soil
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,
Or a warmer iso soil temperature
regime, and a moisture control
section which, in 6 or more out
of 10 years, remains moist in
some or all parts for less than 90
:cnsemme days per exw‘leiseg
temperature at a o
cm below the soil surface is
higher than 8°C; and

3. One or both of the following:

a. Cracks within 125 cm of the
mineral soil sutface that are 5
mm or more wide through a
thickness of 30 cm or more for
some time in most , and
slxckenndes_or\;r. geighaped
aggregates in a layer 15 cm or
mmmickmnh!sitsuppe

r
i boundary within 125 cm of the

mineral soil surface; or

b. A linear exeensibility of 6.0
cm or more between the mineral
soil surface and either a depth of
100 cm or a densic, lithic, or
contact, whichever is
shallower.
Laeptic Torrertic Natrustalfs

ICCC. Other Natrustalfs that have both of the
following:

1. If peither irri nor fallowed 10
store moisture, have either:

. A frigid temperamre regime,
and a moisture control section
which, in 6 or more years out of
10 years, is dry in for
four-tenths or more of the
mmﬂ ive days per yeardvcg:&n ¢

soil temperamire at o
50 cm below the soil surface is
higher than 5°C; or

b. A mesic or thermic soil
temperature regime, and a
moisture control section which,



Part 615 - Amendment to Soil Taxonomy

in 6 or more out of 10 years, is
- dry in some part for six tenths or
mon:{ct::emwmumvednysper
year s0il temperamure at
adeplhofSOcmbelowmeso
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,
OF 4 Warmer iso soil temperanire
regime, and a moisture control
section which, in 6 or more out
of 10 years, remainc moist in
some or all parts for less than 90
consecunve days per dyq?ﬁ: wtl_:gné
the temperamire at a [
cm below the soil surface is
higher than 8°C; and

2. One or both of the following:
a. Cracks within 125 cm of the

615.145

four-tenths or more of the
cumulative days per year when
the soil temperature at a depth of
50 cm below the soil surface is
higher than 5°C; or

b. A mesic or thermic soil
temperitare regime, and a
moisture control section which,
in 6 or more out of 10 years, is
dry in some part for six tenths or
more of the cunmlative days per
year when the soil ttmperature at
a depth of 50 cm below the soil
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,
or a warmer iso soil temperature
regime, and a moisture control
section which, in 6 or more out

of 10 years, remain¢ moist in

mineral soil sutface that are 5 some or all parts for less than 90
mm or more wide through a consecutive days per year when
thickmess of 30 ¢m or more for the temperature at a depth of 50
s0me time in most years, and cm below the soil surface is
slickensides or ped higher than 8°C.
aggregates in a Jayer 15 cm or Aridic Leptic Natrustalfs”
more thick that has its upper
boundary within 125 cm of the Page 141, NSTH 615.62. . 615-232 and NSTH 615.90,
mineral soil surface; or p. 615-519; T ICCA. through ICCE.
as ICCF. “’"’3“ ICCK. and following item
b. Ahnurextensibilnyofﬁo ICCE. (changed to ICCK. above) add:

cm or mote between the mineral
soil surface and either a depth of
100 cin or a densic, lithic, or_

ICCD. Other Natrustalfs which have both:

1. In one or more horizons within 75
ctn of the mineral soil surface, redox
depletions with a chroma of 2 or less,
and also aquic conditions for some time

in most years (or artificial drainage);

2. One or both of the following:

a. Cracks within 125 cm of the
mincral soil surface that are 5
tnm or more wide through a
thickness of 30 ¢m or more for
some time in most years, and
slickensides or w ge-shaped
aggregates in a layer 15 cm or
more thick that has its upper

b. Almureansibilnyofﬁo
cm or more between the mineral
soil surface and either a depth of
100 ¢m or a densic, lithic, or

paralithic contact, whichever is
shallower.
Aquertic Natrustalfs

ICCD. Other Natrustalfs that have both of the
following:

1. Visible crystals of gypsum or other
sal!s more soluble than gypsum or both
within 40 cm of the mineral soil

2. If neither irmi
store moisture,

a. A frigid temperawmre regime,
and a moiswmre control section
which, in 6 or more out of
10 years, is dry in al] parts for

nor fallowed to
ve either.

(430-VI-NSTH, March 1996)

"ICCL. Other Natrustalfs that have visible
crystals of gypsum or other salis more soluble
than gypsum of both within 40 cm of the

mineral soil surface
Leptic Natrustaifs

ICCM. Other Natmstalfs that have both of the
following:

1. An ex e sodium percentage
of less than } (orasodmmadsoxpnon
ratio of less than 13) in 50 percent or
momofﬂ:emmchonzon,md

2. If neither i nor fallowed to
store moimm. ve either:
a. A frigid temperamre regime,

and a moismire control section
which, in 6 or more years out of
10 years, is dry in for
four-tenths or more of the
mcamlanve days per ymdwh‘;n .

e soil temperature at a depth o;
50 cm below the soil surface is
higher than 5°C; or

b. A mesic or thermic soil
temperanite fegime, and a
moisture control section which,

in 6 or more out of 10 years, is

dry in some part for six tenths or
more of the cumulative days per
year when the soil ratyre at
a depth of 50 em below the soil
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,
OT & warmer is¢ soil temperatmre
regime, and a moisture control
section which, in 6 or more out
of 10 years, remains moist in
some or 3l parts for less than 90
consecutive days per year when
the temperature at a depth of 50
em below the soil surface is
higher than 8°C.

Haplargidic Natrustalfs

ICCN. Other Natrustalfs that if neither

irrigated nor fallowed to store moisture, have
either:

615-675
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Pn-tﬁlS-AmmdehSoll"l‘mnmy

1. A frigid temperature regime, and a Page 143, NSTH 615.62 p. 615-233; item ICFK.

moisture control section which, in 6 or
more years out of 10 years, is dry in all
parts for four-tenths or more of

cumulative days per year when the soil
temperature at a of 50 cm below
the soil surface is higher than 5°C; or

2. A mesic or thermic soil tatare
ime, and a moisture control section
ich, in 6 or more out of 10 years, is
in some part for six tenths or more

of the cumulative days per year when

the soil emperamre at 2 depth of 50 cm

Calciorthidic Paleustalfs) (changed to ICFN

1
follows and remnmber items 1.2. and 1
1.b. and l.c.:

cidic Paleustalfs); Add new iem .%.as
.b. as
"a. A frigid ramre regime, and a
moisture controf section which, in 6 or
more years out of 10 years, is dry in all
parts for four-tenths or more of the

cumlative days per year when the soil
temperamre at a d of 50 cm below
the soil surface is hugher than 5°C; or®

below the soil surface is higher than Page 143, NSTH 615.62 p, 615-233; item ICFL. (Aridic
5°C; or Paleustalfs) :ﬂged o ICFO. Aridic

. Palcustalfs); new item 1. as follows and
A . AN iSomesic, or a renumber items 1. and 2. as 2. and 3.:
WRIIET i50 50il rature , - :

6 or more out of 10 years, remains
moist in some or all parts for less than
90 consecutive days per year when the

“1. A frigid temperature regime, and a
moisture control section which, in 6 or
more out of 10 years, is dry in all
parts tor four-tenths or more of the

temperatare at 8 of 50 cm below cumuiative days per year when the soil

the soil surface is higher than 8°C, emperamre at a depth of 50 cm below

Aridic " the soil surface is higher than 5°C; or®

e 141, NSTH 615.62, p. 615-232 and NSTH 615,90, NSTH 615.62, p. 615-234, Defmition of Typic Paleustalfs;
P 615-519: Rmmber items ICCG. and An& pew item 8.a. as follow'sr.\yrgmmber items

2 19,
YCCH. as items ICCO. and ICCP.

NSTH 615.62A,£‘ 3155232. Definition of Typic Natrustalfs.

8.a. and 8.b. as items 8.b. and 8.¢., and
remimber items 8.d., 9., 10., and 11,, as 9.,
10., 11., and 12.;

owing . - .
2. A frigid ure regime, and a
*6. If neither irrigated nor fallowed to store moismre control section which, in 6 or
moistre, have either: more {ms out of 10 years, is dry in all
. . parts for less than four-tenths or more
a. A frigid temperature regime, and a of the cunmlative days per year when
moismre control section which, in 6 or the soil tamperamre at a depth of 50 cm
more out of 10 years, is dry in all below the soil surface is higher than
r less than four-tenths of the 5°C; or"
cumulstive days per year when the soil
at a depth of 50 cm below 615.146 Palexeralfs

the goil surface is higher than 5°C; or

Page 147, colnmm 1 item IDF.; Change to read:

b.Amesicorﬂwrmicsoilmn?cnm

ime, and a moisture control section

:Einrrmﬁormonomofmyurs.is
in some part for less than six tenths

i S0 tesiperanie 3t & deh of 30 ¢
0! ata of 50 cm

gelgwmcmﬂmmishigherm

°C; or

c. A bhyperthermic, an isomesic, of &
WAarmeT iso soil tetaperanire regime,
and a moisture control section which, in
6 or more out of 10 years, remains
moist in some or all parts for 90
consceutive days or more per year
when the temperamre at a depth of 50
gl.ncbelowmesoilmrfluu r than

" 7. An exchangeable sodium percentage of 15

or more (or a sodium adsorption ratio of 13 or
l;l:;'n_e)immm'hﬂ."»01)emeumf|hemm;:.
Tizon;

8. Do not have visible crystals of gypsum or
other salts more soluble than gypsum or both
within 40 ¢m of the mineral soil surface.*

Page 143, NSTH 615.62, p. 615-233; e JCFL (Arenic
Aridic Paleustalfs

615-676

(changed t ICFL.); Add
pew item 2.a. as follows and remumber items
2.a.and 2.b. as 2.b. and 2.c.:

"a. A frigid Tature regime, and a
moisture control section which, in 6 or
muwtoflOyears.lsd%emdlpam
for four-tenths or more of .
cumulative days per year when the soil
emperamre at a d of 50 cm below
the soil surface is higher than 5°C; or”

(430-VI-NSTH, March 1996)

"IDF. Other Xenlfs which have one or more
of the following:

1. A petrocalcic ht_n'i_zmislom lnsfilsle
upper boundary within 150 cm o
mineral soil surface; or

2. No densic, lithic, or paralithic
contact within 150 ¢m of the mineral
soil surface, and an argillic horizon
which has both:
&. Within 150 cm of the mineral
soil surface, either

(1) No clay decrease, with
increasing depth, of 20
mm or more (relative)

the maxinum clay
content, or

(2) Five percemt or more
(by volume) skeletans on
faces of peds m the layer
that has a 20 percent lower
clay content and, below
that layer, a clay increase
of3 q:mrcem or more
(absolute) in the fine-carth
fraction; and

b. A base at a depth of 150 cm or

moTe; or

has within 15 cm of its upper boundary:
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a. A clayey or clayey-skeletal
parﬁcle-ziezye class; and

b. A clay increase, in the fine-
earth fraction, of either 20
percent or more (absolute) within
a vertical distance of 7.5 cm, or
of 15 percent or more (absolute)
within a vertical distance of 2.5

cm.
Palexeralfs”

Page 151, Definition of Palexeralfs (refer to NSTH 615.11,
?611615'-19); Replace entire definition with the
owing:

*Palexeralfs are the Xeralfs that have one of
the following:

1. A petrocalcic hqri_zonisl(l)ahsfh&e
upper boundary within 150 ¢m o
mii'geeulsoilmtflce;or

2. No densic, lithic, nor fpn'lln!m:
contact within 150 em of the mineral
soil surface, and an argillic horizon
which has both:

a. Within 150 cm of the mineral
soil surface, either

(1) No clay decrease, with
increasing depth, of 20

rcent or more (relative)
gm the maximnm clay
content; or

(2) Five percent or more
gg‘\srolume) skeletans on

of peds in the layer
that has a 20 percent lower
clay content and, below
that layer, a clay increase
of 3 percent or more
(absolute) in the fine-carth
fraction; and

b. Its base at a depth of 150 cm
or more; or

3. No densic, lithic, mrlnulitmc
contact within 50 cm of the minara] soil
surface and an argillic horizon which
g‘a’sﬁw:ﬂm' 15 ¢m of its upper boundary:

a. A clayey or clayey-skeietl
particle-size class; and

b. A clay increase, in the fine-
carth fraction, of either 20
percent or more (absoluns) within
a vertical distance of 7.5 cm, or
of 15 percent or more (absolute)
within a vertical distance of 2.5
em.”

615.147 "Fulvi® great groups of Andisols

NSTH 615.60 p. 615-185; Change item BBC. (changed to
CBC.) as follows:

"CBC. Other Cryands which have a layer that

meets the depth, thickness, and organic-

carbon requirements of a melanic ipedm'x‘.d
ande”

NSTH 615.60, p. 615-185, definition of Fulvicryands;
Change itemn 2. to read as follows:

“2. Do not have a melanic mﬁdnn. but have
a layer that meets the depth, thickness, and
organic-carbon requirements of a melanic
epipedon,

NSTH 615.60, p. 615-185. Change item BGD. (changed
to CGD.) as follows:

*CGD. Other Udands which have a layer that
meets the depth, ﬂnch;ess and organic-
carbon requirements of & melanic ﬁlpedm‘l‘. .

NSTH 615.60, p. 615-190, definition of Fulvudands;
Change item 3. to read as follows:

*3. Do not have a melanic epipedon, but have
a layer that meets the depth, mtl'cmslsa'n::d
organic-carbon requirements of a me
eprpedon.”

615.148 Rhodic great groups and subgroups

e 125, item HEH. ( ed to IE]). Délete entire itern
Fag and rephc:ﬂ the following:

"IEJ. Other Udalfs that have in aif horizons in
the t 100 ¢m of the argillic horizon or
thm:?fom the entire argillic horizon, if less
than 100 cm thick, more than 50 percent
colors that have all of the following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and

3. A value dry no more than 1 unit
higher than the value moist,

Page 136. Afier the description of Rhodudalfs, add the
following defmition:

"Pefinition
Rhodudalfs are the Udalfs that

1. Have in all horizons in the upper 100 cm of
the argillic horizon or throughout the entire
argillic horizon, if less than 100 cm thick,
mmore than 50 percent colors that have all of
the following:

a. A lmie of 2.5YR or redder; and
b. A value moist of 3 or less; and

¢. A value dry no more than 1 unit
higher than the value moist;

2. Do not have any of the following horizons:
© an agric, a glossic, a kandic, a namic, nor a
fragipan;

3. Do not have the following combination of
; s

a. A discontitmous albic horizon, or no
albic horizon, above the argillic
horizon; and

b. An argillic horizon that is
discontimgys horizontally; and

¢. In the aryillic horizon, discrete
nodules 2.5 em to 30 cm in diameter
with exteriors that (a) are enriched and
either weakly cemented to indurated
with iron, and (b) have ecither 2 redder
hue or a higher chroma than the
interiors;

4. Have a densic, lithic, or paralithic contact

within 150 cm of the soil surface; or

a. Within 150 cm of the mineral soil
surface, have both:

fabieasin depth of 20

inc o Tcent or
more (relative) from mpe
faximum clay content; and

(430-VI-NSTH, March 1996) 615-677
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(2) Less than 5 percent (by
volume) skeletans on faces of
peds in the layer that has a 20
lower clay oomm or,
ow that layer, 2
of less than 3 {absolum)
in the fine framn.

Page 138 mmHCE (changed @ ICG.). Delete entire item
and replace

lace with the following:
*ICG. Other Ustalfs that have in all horizons
in the upper 100 ¢cm of the ic horizon or

t the entire argillic horizon, if less
than 100 cm thick, more than 50 percent
colors that have all of the following:
1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and

3, A value dry no more than 1 ynit
_mrmmcumemom

follows:

Page 145, Degnanonofnhmwfs Change item 1. to

*1. Have in all horizons m the upper 100 cm
of the argillic horizon or throughout the entire
argillic borizon, if less than 100 cm thick,
moremmSOpetcmeolorsthathaveallof
the following:

2. A hue of 2.5YR or redder; and
b. A valie moist of 3 or less; and

c.Avnhledrymmoreﬂu_lumt
higher than the value moist.”

147 i HDD ed IDE. Delm
Page nem (changed to zn entire

"IDE. Other Xeralfs that have in al! horizons
in the upper 100 cm of the ic hotizon or
throughout the entire argillic horizon, if less
OO@mmlck.muMSO
colo:smahaveallofthe following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and

3. Avahedrynomomﬂmlm
higher than the value moist,

Page 153, Definition of Rhodoxeraifs. Replace with the
following:

"Definition
Rhodoxeralfs are the Xeralfs that

1. Have in qZ horizons in the upper 100 cm of
the argillic horizon or throughout the entire
argillic horizon, if less than 100 ¢m thick,
mmeMSOpementoolorsthathaveallof
the following:

a. A hue of 2.5YR or redder; and
b. A value mwist of 3 or less; and

¢. A value dry no more than 1 unit
higher than the value moist;

2. Do not have a duripan that bas its r
bmn@ywﬂmlmmofmemmil

surface;
3. Do not have a fragipan or a natic horizon;

(430-VI-NSTH, March 1996)

4. Do not have within 150 cm of the mineral
soil surface plinthite fmmﬁ a contimuous
phase or consumung one half or more of the
volume.”

Rhodic Subgroups of Alfisols:
NSTH 615.62, p. 615-225, item IEGH. (change to IEGI.,
Rhgdm Kandiudal

fs). Replace with the
following:

*[EGI. Other Kandiudalfs that have in all
horizons in the upper 100 cm of the argillic or
kandic horizon or throughout the entire argillic
or kandic horizon, if less than 100 cm thick,
more than 50 percent colors that have all of

the following:
1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and
3. A value dry no more than 1 unit

higher than the value moist.
Rbodic Kandindalfs”

NSTH 615.62, p. 615-225, Definition of Typic
Kandiudalfs. C

e item 4. to read as
follows: bang

*4, Do not have in all horizons in the upper
100 cm of the argillic or kandic horizon or
throughout the entire argillic or kandic
horizon, if less than 100 em thick, more than
“gexpemcolom that have all of the

wing:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and

c. A value dry no more than | ynjt
higher than the value moist.”

NSTH 615.62, p. 615225, item IEHC. (change to [EFD.,
Rbodic Kanhsphudalf

s). Replace with the
following:

*[EHD. Other Kanhapludalfs that have in al/
honmnsmﬂu:upper lOOcmoftheargllhcor
kandic horizon or throughout the entire
or kandic horizon, if less than 100 ¢m
more than 50 percent colors that have all of
the following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and
3. A value dry no more than 1 unit

higher than the value moist.
Rhodic Kanhapludalfs®

NSTH 615.62, p. 615-226. Definition of Typic

e item 3. to read as
follows: fudalfs. Chang

3. Have i all horizons in the upper 100 cm
of the argillic or kandic horizon or throughom
the entire argillic or kandic horizon, if less
thaulOOunﬂuck 50 mentorlesscolors
that have al! of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and

c.Avaluedxynomomdunlumt
higher than the value moist.”

Page 134 and NSTH 615.62 p. 615-227, item IEIM.
(Changed IEI%

Rhodic Paleudalfs).
Replace wnh the follomng

“IEIO. Other Paleudaifs that have in all
hotizons in the upper 100 cm of the argillic
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- horizon or throu, the entire argillic
horizon, if less than 100 cm thick, more than
50 colors that have all of the
following: .

1. A bue of 2.5YR or redder; and

2. A value moist of 3 or less; and

3. A value dry no more than 1 unit
higher than the value moist.
Rhodic Paleudalfs”

NSTH 615.62, p. 615-228, Definition of Typic Paleudalfs.
Change item

4. o read as follows:

*4. Do pot have in g/l horizons in the r
100 cm of the argillic hotizon or throughout
the entire argillic horizon, if less than 100 cm
thick, more then 50 percent colors that have
all of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and

c. A value dry no more than 1 unit
higher than the value moist.”

NSTH 615.62, p. 615-231, item ICDI. (Rhodic
Kandiustalfs),

Replace with the following:

“ICD1. Other Kandiustalfs that have in all
horizons in the upper 100 cm of the argillic or
kandic horizon or throughout the entire uii.llic
or kandic horizon, if less than 100 cm thick,
more than 50 percent colors that have all of
the following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or Jess; and
3. A value dry no more than 1 unit

higher than the value moist.
Rbodic Kandjyetalfs”

NSTH 615.62, p. 615-231, Definition of Typic
Kandiustalfs

. Change jtem 6. to read as
follows:

"6. Do not have in all horizons in the upper
100 cm of the argillic or kandic horizon or
throughout the entire argillic or kandic
horizon, if less than 100 em thick, more than
50 percent colors that have all of the
following:

a. A bue of 2.5YR or redder; and

b. A value moist of 3 or less; and

¢. A value dry no more than 1 unit
higher than the value moist.®

). Replace with the following:

"ICEE. Other Kanhaplustalfs that have in all
horizons in the upper 100 cm of the argillic or
kandic borizon or throughout the entire argilli
or kandic horizon, if less than 100 ¢m thick,
more than 50 percent colors that have all of
the following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and

NSTH 615.62, p. 615-232, item ICEE. (Rhodic
Kanhaplustalfs

3. A value dry no more than 1 unit
higher than the value moist.
Rhodic Kanhaplustalfs®

NSTH 615.62, p. 615-232, Definition of Typic
Kanhaph

ustalfs. Change item 5. to read as
follows:

(430-VI-NSTH, March 1996)

*S. Do not have in all horizons in the upper
100 ¢m of the argillic or kandic horizon or
throughout the entire wﬂhc or kandic
horizon, if less than 100 cm thick, more than
50 percent colors that have all of the
following:

a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less; and

c. A value dry no more than 1 unit
higher than the value moist."

Page 143 and NSTH 615.62, p. 615-234, item ICFN.

with the following:

*ICFQ. Other Paleustalfs that have in all
horizons in the upper 100 cm of the argiliic

horizon or thm:g:gut the entire argillic
horizon, if less 100 ¢m thick, more than
50 colors that have all of the
following:

1. A hue of 2.5YR or redder; and

2. A value moist of 3 or less; and

3. A value dry no more than 1 unit
higher than the value moist.
Rhbodic Paleustalfs”

giph_apgh;:d w JCFQ.), (Rhodic Paleustalfs);

Nm 615.62, p. 615-235, Definition of Typic Paleustalfs.

Change item 10. to read as follows:

"10. Do not have in all horizons in the upper
100 ¢m of the argillic horizon or throughout
the entire argillic horizon, if less than 100 cm
thick, more than 50 percent colors that have
all of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and

¢. A value dry no more than 1 unit
higher than the value moist.”

NSTH 615.45, p. 615-129, item CDBH. (changed to
DlgBH. i :

. Humic Rhodic Acroperox); lace
item 2. with the following: pe Rep
*2. In all horizons between 25 and 125 cm
from the mineral soil surface, more than 50 -
“ percent colors that have bork of the following:
a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less,
Humic Rhodic Acroperox”

NSTH 615.45, p. 615-129, item CDBK. (changed to
DSBK.. Rhodi

_hodic Acroperox); Replace with
the following:

"CDBK. Other Acroperox that have in al
horizons between 25 and 125 cm from the
mineral soil surface, more than 50 percent
colors that have both of the following:

1. A hue of 2.5YR or redder; and

2. A value moist of 3 or less.
Rhodic Acroperox

NSTH 615.62, E 615-353, Definition of Typic Acroperox;

the word “have”, add a *:* at the end
?:l:heﬁrstline.mdch_mgeimm&mmdas
ows:

“6. Have in some horizon between 25 and 125

cm from the mineral soil surface, 50 percent
or less colors that have both of the following:

615-679
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1. A hue of 2.5YR or redder; and
2. A value moist of 3 ot less.”

NSTH 615.45, &615-131 item CDCK. (changed to
Humic Rhodic Eutroperox); Replace
item 2. with the following:

=2. In all horizons between 25 and 125 cm
from the mineral soil surface, more than 50
percent colors that have both of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less.
Humic Rhodic

NSTH 615.45, p. 615-129, item CDCN. (changed to
xgc Rhodxc Eutroperox): Replace with
the followmg

*DDCN. Other Eutroperox that have in al
horizons berween 25 and 125 cm from the
mineral soil surface, more than 50 percent
colors that have both of the following:

1. A hue of 2.5YR or redder: and

2. A value moist of 3 or less.
Rbodic Eutroperox

NSTH 615.62, p. 615-353, Definition of Typic
Eumpem Add a "'lttheendofmeﬁm

lmenndchangemm7 to yead as follows:

7. Havemsomehonzonbetweenﬁmdlzs
cm from the mineral soil surface, 50
or less colors that have both of the fo owmg

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less.”

NSTH 615.45, lg 615-133 itemn CDE.Lpgcmge;l wmm
Humic Rbodic OpeToX);
jtem 2. with the following

2. In all horizons between 25 and 125 em
from the mineral s0il surface, more than 50
percent colors that have both of the following:

a. A hue of 2.5YR or redder; and

b. A vilue moist of 3 or less.
- Huamic Rhodic Haploperox®

NSTH 615.45, lg 615—133 (item CDEL. (changed to
odic Haploperox); Replace with
the followmg

"DDEL. Other Haploperox that have in all
horizons between 25 and 125 cm from the
mineral soil surface, more than 50 percent
colors that have both of the following:

1. A hue of 2.5YR or redder; and

2. A value moist of 3 or less.
Rhodic Haploperox

NSTH 615.62, p. 615-352, Defmmono Typic
H lopemx, "Add a ;" at the end of the first
changemmG to read as follows:

6. Have in some horizon between 25 md 125
¢m from the mineral soil surface, 50
or less colors that have both of the fo owmg
a. A hue of 2.5YR or redder; and
b. A value moist of 3 or Jess.”
NSTH 615.45, lg 615-135 item CDDI. (changed to

Humic Rhodic Kandiperox); Replace
item 2 "with the following:

*2. In all horizons between 25 and 125 em
from the mineral soil surface, more than 50
percent colors that have both of the following:

a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less.
Humic Rhodic Kandiperox”

NSTH 615.45, 3 615-135, item CDDL. (changed to
DDDL.) (Rhodic Kandiperox); Replace with
the following:

*DDDL. Other Kandiperox that have in all
horizons between 25 and 125 cm from the
mineral soil surface, more than 50 percent
colors that have both of the following:

1. A hue of 2.5YR or redder; and

2. A value moist of 3 or less.
Rhodic X

NSTH 615.62, p. 615- 353and354 , Definition of Typic
anloperox. Add a *:" at the end of the first
andMgeman o read as follows:

"6. Have in some horizon between 25 and 125
cm from the mineral soil surface, 50 percent
or less colors that have both of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less.”

NSTH 615.45, p, 615-140, ittm CEBJ. (changed to
D . Humic Rhodic Acrudox). Replace
item 2. with the following:

*2. In all horizons between 25 and 125 cm
from the mineral soil surface, more than 50
percent colors that have both of the following:

a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less.
Humic Rhodic Acrudox”

NSTH 615.45, l-.-.pB 615-140, item CEBM. (changed to
DEBM., Rhodic Acrudox). Replace with the

following:
"DEBM. Other Acrudox that have in all
horizons between 25 and 125 cm from the

mineral soil surface, more than 50 percent
. colors that have both of the following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less.
Rhbodic
NSTH 615.621\.&. 615—354 Definition of Typu: Acrudox.
*"at the end of the first lime and
:Mgen:nﬂ to read as follows:
*7. Have in some horizon between 25 and 125
cm from the mineral soil surface, 50 percent
or less colors that have both of the fo owing:
a. A bue of 2.5YR or redder; and
b. A value mwist of 3 or less.”

NSTH 615.45, p. 615-142, ittm CECK. (changed to
ISCK umic Rhodic Eutradox); Replace
item 2. wnh the following:

=2. In all horizons between 25 and 125 cin

from the mineral soil surface, more than 50

percent colors that have both of the following:
2. A hue of 2.5YR or redder; and

b. A value moist of 3 or less,
Humic Rhodic
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NSTH 615.45, p. 615-142, Jjtem CECN. (changed to
!-?CN Rhodic Eutrudox); Replace with the

mineral soil surface, more than 50 percent
colors that have both of the following:

1. A hue of 2.5YR or redder; and

followmg

"DECN. Other Acrudox that have in all 2, A value moist of 3 or less,

horizons between 25 and 125 em from the Rhodic Kandiudox™

mineral s0il surface, mote than 50 percent

colors that have both of the following: NSTH 615'62A'd% 615 -355, Definition of Typic Kandiudox;
. *at the end of the first line and

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less.
Rhodic

NSTH 615.62“.& 615-354 Definition of Typic Eutrudox.
“at the end of the first line and
change item 7. 1o read as follows:

*7. Have in some horizon between 25 and 125

ch_m,genem6 to read as follows:

"6. Have in some horizon between 25 and 125

cm from the mineral soil surface, 50 percent

or less colors that have borh of the following:
a. A hue of 2.5YR or redder; and

b. A value moist of 3 orless.”

em from the mineral soil surface, 50 percent NSTH61545 p. 615-149, item CCBJ. (changed to DCBJ.

or less colors that have both of the following:
a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less.”

NSTH 615. 45 p. 615-144 i CEEJ. (changed 1o DEEI.
Humic Rhodic Hapludox); (Rzphne item 2.

with the followmg

"2. In all horizons between 25 and 125 cm
from the mineral soil surface, more than 50

Humic Rhodic ic Acrustox); Replace item 2.
with the following:

"2. In all horizons between 25 and 125 cm

from the mincral soil surface, more than 50

percent colors that have both of the following:
2. A oe of 2.5YR or redder: and

b. A value moist of 3 or less.
Humic Rhodic Acrustox”

percent colors that have both of the following: NSTH 615.45, 5 615-149, item CCBM. (changed to

a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less.
Humic Rhodic Haplodox®

NSTH 615.45, p. 615-144, iem CEEM. (changed w0
l!.?EM Rhodic Hapludox). Replace with the
followmg

"DEEM. Other Hapludox that have in al/
horizons between 25 and 125 cm from the
mineral soil surface, more than 50 percent

M. Rbodic Acnustox); Replace with the
followmg
"DCBM. Other Acrustox that have in all
horizons between 25 and 125 ¢m from the

mintral soil surface, more than 50 percent
colors that have both of the following:

1. A bue of 2.5YR or redder; and

2. A value mwist of 3 or less.
Rhodic Acrostox”

colors that have both of the following: NSTH 615.62, p. 615-355 and 356, Definition of

1. A lue of 2.5YR or redder; and
2. A value moist of 3 or less.
Rhbodic Ha

NSTH 615.62, 615-355 Definition of ‘I‘yplc ludox;
Arﬁ " at the end of the first line Hap
change jtem 7. to read as follows:

"7. Have in some horizon between 25 and 125

Acrustox; Adda ":" at the end of the
hnemchgem? mmdasfollows

*7. Have in some horizon berween 25 and 125

cm from the mineral soil surface, 50

or less colors that have both of the following:
a. A bue of 2.5YR or redder; and

b. A value moist of 3 or less.”

cm from the mineral soil surface, 50 nt NSTH 615.4!;)8. 615-151, item CCCK. (changed 1o

or less colors that have both of the following:
2. A hue of 2.5YR or redder; and
b. A value moist of 3 or less.”
NSTH 615.45, p. 615-146, itens CEDI. to DEDI
Humic o Rhodic (mfzu

umic Rhodic Eutrustox). Replace
item 2. wnh !he following:

"2. In all horizons between 25 and 125 cm
from the mineral soil surface, more than 50
percent colors that have both of the following:

Kandindox); a. A hue of 2.5YR or redder; and
with the following:
b A vatue moist of 3 or Jess,
*“2. In all horizons between 25 and 125 ¢m Humic Rhodic Eutrustox®
from the mineral soil surface, more than 50
percent colors that have bath of the following: NSTH 615. 4%8 615-152, m CCCN. {changed 10
Rhodic Eutrustox); lace with the

a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less.
Humic Rhodic Kandindox®

NSTH 615.45, &)615—146 item CEDL., ( ed to
Rhodic Kandiudox); Replace with the
following:

*DEDL.. Other Kandiudox that have in all
horizons between 25 and 125 ¢ from the

(430-VI-NSTH, March 1996)

followmg

"DCCN, Other Entrustox that have in all
horizons between 25 and 125 cm from the
mineral s0il surface, more than 50 percent
colors that have bath of the following:

1. A bue of 2.5YR or redder; and
2. A value moist of 3 or less.
Rhodic

615-681



615,148 Part 615 - Amendment to Soil Taxonomy

NSTH 615.62, p. 615-356 Definition of Typic Eutrustox;
*:" at the end of the first line and
che jtem 7. to read as follows:

"7. Have in some horizon between 25 and 125
cm from the mineral soil surface, 50
or less colors that have dotk of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or jess.”

NSTH 615.45, p. 615-153, item CCEI. (| ed to
EK. Humic Rbodic 'Haplustox);
item 2, with the following:

*2. In all horizons between 25 and 125 cm

from the mineral soil surface, more than 50

percent colors that have both of the following:
a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less,
Humic Rbodic Haplustox”

NSTH 615.45, 615-154 item CCEM. (changed to
EN., Rhodic Haplustox); Repiace with the
following:

"DCEN. Other Haplustox that have in all
homonsbetween and 125 cm from the
mineral soil surface, more than 50 percent
colors that have both of the following:

1. A hue of 2.5YR or redder; and

2. A value moist of 3 or less,
Rhodic Haplustox*
NSTH 615.62, p. 615-356, Definition of Typic Haplustox;
R o V2 at the eaaof the xS e aid
change jtem 6. to read as follows:
6. Have in some horizon between 25 and 125
cm from the mineral soil surface, 50 percent
or less colors that have both of the following:
a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less,”

NSTH 615.45, p. 615-155, item CCDH. (changed to
D(? Humic Rhodic Kandimerpx); Replace
item 2 ‘with the following:

*2. In all horizons between 25 and 125 cm

from the mineral soil surface, more than 50

percent colors that have both of the following:
a. A hue of 2.5YR or redder; and

b. A value moist of 3 or less.
Huamic Rhwdic Kandiustox*®

NSTH 615.45, p. 615-155, item CCDK. (;

Dé, K. Rhodic Kandiustox) %
with the following:

*DCDK, Other Kandiustox that have in al/
horizons between 25 and 125 cm from the
mineral so0il surface, more than 50 percent
colors that have borh of the following:

1. A bue of 2.5YR or redder; and

2. A value moist of 3 or less.
Rhodic

item 2.

Kandiugtox"
NSTH 615.62, p. 615-356, Deﬁnmon of Typic
Kandmsm Add a *:" at the end of the first

hncandchangem:ms to read as follows:

"5, Have in some horizon between 25 and 125
cm from the mineral soil surface, 50 percent
or less colors that have both of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less.”

e 360, item FCD. (C ed to GCF.); lace criteria
Pag with the foll?nmgng % Rep

"GCF. Other Udults which have both:

1. An epipedon that has a color value,

moist, of 3 or less throughout; and

2. In all horizons in the r 100 cm

of the argillic horizon or throughout the

entire argillic horizon, if less than 100
em thick, more than 50 percent colors

ﬂm have all of the following:

a. A hue of 2.5YR or redder;
and

b. A value moist of 3 or less; and

c. A value dry no more than 1

unit higher than the value moist.
Rhodudults”

369, FDC. (Changed w GDE.); lace with
Fage the following: Rep

"GDE. Other Ustults which have both:

Q%edon that has a color value,
of 3 or less throughout; and

2. In all horizons m the r 100 em
of the argillic horizon or hout the
entire argillic horizon, if less than 100
<m thick, more than 50 percent colors
that have al{ of the following:

a. A hue of 2.5YR or redder;
and

b. A value moist of 3 or less; and

c. A value dry no more than 1
unit higher than the value moist.
Rhodustults”

Rhodic subgroups of Ultisols:

NSTH 615.62, p 615-373, iem GCCD.2. (Arenic Rhodic
Kandindults); Replace with the following:

“2. In all horizons in the upper 100 cm of the .
ugﬂhcorhndu:honzonorﬂ:mu t the

or kandic horizon, if less than
100 cm , more than SOpemem ¢olors that
hlvealloflhefolluwmg

2. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and
c. A value dry no more than 1 unit

higher than the value moist.
Arenic Rbodic Kandindalts”
NSTH 615.62, G(? 615-375, item GCCQ. (Chn ed to
CR. Rhodic Kandiudults); with
the fol nowmg ‘

"GCCR. Other Kandindults that have in all
horizons in the upper 100 cm of the argillic or
kandic horizon or throughout the entire argillic
or kandic horizon, if less than 100 ¢m thick,
more than 50 percent colors that have al/ of
the following: .

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and

3. A value dry no more than 1 unit
hlgherthanthevaluemmst
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Rbodic Kandiudults”

NSTH 615.62, p. 615-375, Definition of Typic
Kandiudults; Add a ";" at the end of the first
line and change item 4. to read as follows:

*4. Have in some or all of the T 100
cm of the argillic or kandic horizon,
gewem or less colors that have all of the

{4)

Llowing:
a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and

¢. A value dry no more than 1 unit
higher than the value moist.”

NSTH 615.62, p. 615-376, item GCDJ. ( ed 10
GEDK. Rhodic Klnh:pludulgl)‘;ﬂﬁephce with
the following:

"GCDK. Other Kanhapludults that have in alf
horizons in the upper 100 cm of the argillic or
kandic horizon or throughout the entire argillic
or kandic borizon, if less than 100 cm thick,

more than 50 percent colors that have all of
the following:

1. A lme of 2.5YR or redder; and

2. A value moist of 3 or less; and

3. A value dry no more than 1 unit

higher than the value moist.

Rhodic Kanhapludults®
NSTH 615.62, p. 615-375, Definition of Typic

Kanhapludults. Add a ;" at the end of the
first line and change item 6. 1o read as
follows:
*6. Have in some or all of the 100
cmoftheuginicor;hnggtﬂoﬂzon.%
gemem_ or less colors that have all of the
ollowing:

a. A bue of 2.5YR or redder; and

b. A value moist of 3 or less: and

¢. A value dry no more than 1 unit
higher than the value moist.”

Page 364 and NSTH 615.62, p. 615-377, item GCEG.
( w GCEH Arenic Rhodic
Paleudults), Replace item 2. with the
following:
2. In all horizons in the upper 100 ¢m of the
argillic horizon or throughout the entire
argillic horizon, if less 100 cm thick,
maore than 50 percent colors that have all of
the following:
a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and
c. A value dry no more than I unit
higher than the value moist.
Arenic Rhodic Palendults”
Page 365 and NSTH 615.62.£i 615-378, item GCEP,
( ed to GCER., Rhodic Paleudults);
Replace with the following:
"GCER. Other Paleudults that have in all

horizons in the upper 100 cm of the argillic
horizon or throu, t the entire argillic

horizon, if less 100 cm thick, more than
50 t colors that have all of the
following: —

1. A bue of 2.5YR or redder; and

2. A vahue moist of 3 or less; and

3. A value dry no more than 1 unit
higher than the value moist.
Rhodic Palendults”

NSTH 615.62, p. 615-378, Definition of Typic Paleudulrs;
a ";" at the end of the first line and
change item 4. to read as follows:

“4. Have in some or all parts of the upper 100
¢m of the argillic horizon, 50 percent or less
colors that have all of the following:

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and

¢, A value dry no more than 1 ynit
higher than the value moist.”

NSTH 615.62, p. 615-381, item GDBI., (Rhodic
Kandiustults); Replace with the following:

"GDBJ. Other Kandiustults that have in all
horizons in the upper 100 ¢m of the argillic or
kandic hotizon or throvghout the entire argillic
or kandic hotizon, if less than 100 cm thick,
more than 50 percent colors that have all of
the following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and

3. A value dry no more than 1 unit
higher than the value moist.
Rhodic

NSTH 615.62, p. 615-381, Definition of Typic
Kandiusmlts; Add a “:" at the end of the first
line and change item 4. to read as follows:

*4. Have in some or all parts of the upper 100

cm of the argillic or kandic horizon,

F:mqt or less colors that have alf of the
llowing:

a. A bue of 2.5YR or redder; and
b. A value moist of 3 or less; and

. A value dry po more than 1 unit
higher than the value moist.”

NSTH 615.62, p. 615-382, tem GDCK. (Rhodic
Kanhaplustlts); Replace with the following:

"GDCK. Other KLhnrlusmlts that have in al/
horizons in the upper 100 cm of the arpillic
horizon or kandic or throughout the entire
argillic or kandic horizon, if less than 100 cm
thick, more than 50 percent colors that have
all of the following:

1. A hue of 2.5YR or redder; and
2. A value moist of 3 or less; and
3. A value dry no more than | unit
higher than the value moist.
Rhodic Kanhaphustults”
NSTH 615.62, p. 615-382, Definition of Typic
Kanhapluswlts; Add a ™" at the end of the
first line and change item 6. to read as
follows:
*6. Have in some or all parts of the ug:&er 100

cm of the argillic or kandic horizon,
gmn_t or less colors that have all of the
Howing :

a. A hue of 2.5YR or redder; and
b. A value moist of 3 or less; and
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a. Cracks within 125 cm of the

c. A value dry no more than | unit ' mineral soil surface that are 5 mm or
higher then the value moist.” more wide through a thickness of 30
cm or more for some time in most
615.149 Vertic and combination "Vertic" subgroups of )s'he:;seh and slickensides l:r weii -
aggregates in a layer 15 cm or
Flapes T nin 135 oy of the
NSTH 615.62, p. 615-269, repumber items KDFA. rface; oo ‘
D ohEDFE. as KDEC. through KDFH. mineral soil surface; or |
and add the following: b. AMexmansibﬂnyl:lM‘(l)or .
. . . more between the mineral soil surface ‘
*KDFA. Udifluvents which have both: m%dgpm of 11?‘91 cm or a 1
- or c contact,

1. Ome or both of the following: whichever is shallower.” '
:i,gr:cks wrigi; 525 cm Page 192 and NSTH 615 az . 615-270. Before item ‘
that are 5 mm or more KDCA. (V stfluvents) add the ‘
wide through a thickness %M%CC remumber ftzms KDCA. through :
of 30 cm or more for some through KDCJ.: ;
time in most m;:d "KDCA. Ustifluvents which have both:
mﬁmgl 1. One or both of the following:
ma:hasustg‘p:;g:mdw l.fgwmk,swimini{ﬁcm
within o mineral soil surface
rinetal sl ret: o e Eronen » ticpness

. e (- i
16:. d\om::xmb of of 30 cm or more for some ‘
B nlsoilbemmd time in most years, and '
mr . ﬂ“"o fml 00 cm slickensides or wedge- :
mor 2 depth or shaped aggregates in a
el conact ‘&L‘L&i&“"u:;é“"“"“‘*
Lh;:hever is shallower; within 125 cm of the
mineral soil surface; or
2. Either or both of the following: g OA linear exmbmz of
. or more between
Y ot : mincral soil surface and
Tinemal soi sarface, redox either a depth of 100 cm
depletiops with a chroma op.rna jdm,c - lubic. or
of 2 or less, and also aquic wmef:’sm
conditions for some time and Hower:
in most years (or artificial
draitage); or 2. Either or both of the following:
b. In Wmﬁm a. In one or more horizons
within ral soil * within 50 cm of the
color value, moist, of 4 or :nncnl :g mr?cechmmdaox
more and either a chroma f Jess, and also
of 0 or a e of 5GY, 5G, conditions fo e
5BG, or 5B, and also most VoA somc.mnmcﬁm
aquic ¢ conditions for some m mgeyuts or
time in most years (or drinage); or
artificial . ' b. In one or more horizons
Aquertic wi_lhi:lllsoilcm of the
KDFB, Other Udiftuvents which bave onc or mincrad goil surface. 2
color value, moist, of 4 or
both of the following: ntlp(x)e and ﬁe?e; ; gi_mrsné 1

1. Cracks within 125 ¢m of the mineral SBG or B, and also ;

soﬂmmnemathmmormomwm : 3BG, owndrsnmll;.sdfg?osom

through 2 thickness of 30 cm or more ﬂmmﬂ cars (or

for some tme in most years, and mmﬁ.ﬁg,

SIICMS or wedge-shaped Aqne.rtic

ﬂmk%:anmh:a layer 15 cm or more stifluvents

its upper boundary within EDCB. Other Usti

125 ¢m of the mineral soil surface; or the fou'owi“; Ustifluveass that bave both of

2. A linear extensibility of 6.0 or morc 1. If peither irmi nor fallowed

between the mineral soil surface and o iswre, eithe,

either a depth of 100 ¢m or a densic, siore mo ve "

lllsﬁ;ll::an (:,r w;;arnhdnc contact, whichever :eg mg:d %‘:ﬁﬁ

Vertic Udiftuvents*" control section wmctpl in 6
NSTH 615.89, p. 615-466, add the following to the Sears s iry in all parss
gnmon of Typic Udifluvents: ¥§?'fiu'f£.‘7£ :ru more of !
*5. Do not have cither of the following: ymm: g:a sper ‘
temperature at a depth o
50 cm below the soil
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surface is bigher than 5°C;
or

b. A mesic or thermic soil
vature regime, and a

which, it 6 or more out of
10 years, is dry in some
part for six tenths or more
of the cnmmlative days per
year when the sog "
temperature at a o
50 ¢mn below the s:g.lm
surface is higher than 5°C;
or

c. A hyperthennic, an
mc;lmcm, OT & wWarmer iso
$0il temperanire regime,
and a moisture control
section which, in 6 or
more out of 10 years,
remainc moist in some or
all parts for less than 90
consecutive days per year
when the temperatre at a
depth of 50 ¢cin below the
sotl surface is higher than
8°C; and

2. One or both of the following:

a. Cracks within 125 cm
of the mineral soil surface
that are 5 mm or more
wide through a thickmess
of 30 cm or more for some
time in most years, and
gkenﬁdcsorwe‘:!ge-
shaped aggregates in a
thac s s upper pountary
t s T
within 125 em of the
mineral soil surface; or

b. A lincar extensibility of
6.0 em or more between
the mincral soil surface
and either a depth of 100
cm or a densic, lithic, or

paralithic contact,
whichever is shallower,
Torrertic Ustifluvents”

615.150 Aridic Lithic and Gypsic subgroups of
Ustochrepts

Page 225 and NSTH “1615.163. R 61_5—_30‘2.’ item mD‘)Aidd
changed to . Lithic Ustochrepts
gOﬂ'ner" at the beginming, remmmber as JDEB.,
add the following item before JDEB., and
Jr%n&mberimms EB. to JDEK. as JDEC. 1o

.

"JDEA. Ustochrepts that have:

1. A lithic contact within 50 cm of the
mineral soil surface; and

2. K neither irrigated nor fallowed to
store moisture, one of the following:

a. A frigid soil temperature
regime, and a moisture control
secnof l.On which, gyﬁ'or:ﬁnm uufto
0 ears, is dry in all parts for
foungnthsormore of the
th il- mpenmred.ys ire yeardwh;n f
c soil te ata o
50 cm below the soil surface is
higher than 5°C; or

b. A mesic or thcrm::gxl
temperamure regime, a
moisture control section which,
in 6 or more out of 10 years, is

dry in some part for six tenths or
more of the cumulative days per
year when the soil esmperamre at
a depth of 50 cm below the soil
surface is higher than 5°C; or

¢. A hyperthermic, an isomesic,
or 2 warmer iso soil emperanyre
regime, and a moisture control
section which, in 6 or more out
of 10 years, is moist in some or
all parts for less than 180

ive days per year when
the temperature at a depth of 50
cm below the soil surface is
higher than 8°C,

Aridic I ithic Ustochrepts™

Page 225 and NSTH 615.62, p. 615-302. following item
{JDDG. (cha)ngm £]§Lll above .Fluv‘e:‘t‘ic
y ollo item
mmmmbetcrhmlgm items JDEL. mJDijiziasmEN. ]

"JDEM. Other U pts which have a

gypsic horizon that has its T

within 100 ¢m of the mineral soil surface.
Gypsic Ustochrepts”

NSTH 615.62, p. 615-303, Definition of Typic
U ts. Add a ":" at the end of the first
line and add item 8. as follows:

“8. Do not have a %Silc ogomm;_ t:g:t has ig,ﬂ
upper boundary W1 <m O mine;
son.-

615,151 Combination "Oxyaquic” Subgroups

NSTH 615.62, p. 615-216, following item IBEF. (changed
above 1o IBEH. ic Eutroboralfs); Add
nems IBEL through IBEL. as follows:

"IBEI. Other Eutroboralfs which have both
1. An argillic horizon that:

a. Consists entirely of lamellae;
or

b. Is 2 combination of two or
more lamellae and one or more
subhorizons with a thickness of
7.5 0 20 cm, each layer with an
overlying eluvial horizon; or

¢. Consists of one or more
subhorizons which are more than
20 cm thick, each with an
overlying eluvial horizon, and
above these horizons there is
either:

(1) Two or more lamellae
with a combined thickness
of 5 cm or more (that may
or may tiot be of the
argillic horizon); or

(2) A combination of
(that may or may

not be part of the argillic
borizon), and one or more
gam of the argillic horizon

.5 to 20 cm thick, cach
with an overlying eluvial
horizon; and

2. Saturation with water, in one or more
layers within 100 ¢ of the mineral soil
surface, for | month or more per year
n 6 or more out of 10 years.

Lamellic Oxyaquic Eutroboralfs

IBEJ. Other Eutroboralfs which:
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2. Samration with water, in one or more
hyerswnhmlOOcmoﬁhemneﬂlsod
surface, for 1 month or more per year
mSormnmuutofIOyurs
Oxyaquic Psammentic Eutroboralfs

IBEK. Other Eutroboralfs diat have both:
1. Anndyorsmdy-skeunl

throughout a layer extending
fmmd:cmmemlsoﬂmrgummemp
g&mmﬂmhonmnatadepﬂlof.som
cm; and

2. Sataration with water, in one or more
layersw:ﬂxmlmcmofmemmemlsoﬂ
surface, for 1 month or more per year
mGormoxeoutofIOyuxs

Arenic Oxyaquic Entroboralfs

IBEL. Other Eutroboralfs which both:
1. Have A glossic borizon; and

2. Are samrated with water, in one or
mnnhyersw:mmlmcmofme
mineral soil surface, for 1 month or
mmcperyurm6ornmewtof10

'Ghschzyaqnichmbonlfx'

NSTH 615.62, Ekms-zm Remmber iem IBEG. through
IB (renumbered above t IBEIL through
IBEN.) as IBEM. to IBER.

NSTH 615.60, p. 615—188 fnllnwmg item BBEB.
[ EB. Aquic Vitricryands) add
tem . ls follows

"CBEC. Other Vitricryands that are satrated
with water, in one or more layers within 100
mofﬂaemmenlsoﬂmlface for 1 month or
momperyearmGormonmnoflOyeus
Oxyaquic Vi

NSTH 615.60, A:ﬁ 615—188 %ﬁmz following item 6.;
item 7. as follows:

*7. Are not saturated with water, in one or
more layers within 100 ¢m of the mineral soil
surface, for 1 month or more per year in 6 or
moremtofwyeus

NSTH 615.60, p. 615-188, renumber items BBEC. through
BB%F. (remumbered as CBEC, through
CBEL) as CBED. through CBEJ

NSTH 615.91, 615-589 foll item BDCA (Aquic
Frbgiotods, a0 BDB. 28

*BDCB. Other Fragiorthods that:

1. Are saturated with water, in one or
more Jayers within 100 ¢t of the
mineral soil surface, for 1 month or
more per mﬁormoreoutoflo
years;

2. Have, within 200 cm of the mineral
soil surface, an argillic or a kandic
horizon that has a saturation of
35 percent or more (by sum of cations)
in some part.

Alfic Oxyaquic Fragiorthods"

And renumber BDCB lhmugh BDCG. as
BDCC. through BDCH

NSTH 615 91 615-590, following ittem BDEE., (Aquic
i lorthods); Add items BDEF. lndBD%

Haj
as Ballows:
"BDEF. Other Haplorthods which have:

1. Within 200 ¢m of the mineral soil
surface, an argillic or a kandic horizon
that has a base samration of 35 percent
or more (by sum of cations) in somse
patt; and

2. Sawration with water, in one or more
layers within 100 ¢m of the mineral soil
surface, for 1 month or more per year
m6ormomoutof10yurs
Alfic Oxyaquic

Haplorthods
BDEG. Other Haplorthods which have:

1. Within 200 cm of the mineral soil
surface, an argillic or a kandic horizon;

2. Are samrated with water, in one or
mouhymwnhmlﬂﬂcmonhe
mineral soil surface, for 1 month or
mnmperymmﬁormonmtoflo

yeur. Oxyaquic Ultic Haplorthods"

And reoumber BDEF. mmugh BDEK. as
BDEH. through BDEM

615.152 Vermic great groups and subgroups

Page 109, to Great , change item
. to read as follows:

"IAF. Other that have one or

more layers at 25 em thick

(uumlsnve)wmmad?ﬂl of 100
from the

wh:chhaveSOpememormore(by

volume) mcogmzab
such as filled animal burrows,

wormholes, or casts,
Vermaqualfs"

AmldnngemmslAFlhm 1AJ.
0 IAG. through IAK. o
Page 119; Before the section on Boralfs, add the
following:

'ﬁn

Vermaqualfs

VermqunlfsmmeAqualfstha:

have recognizable bioturbation such
as filled anmmal burrows,
wormholes, or casts. Biomrbation
has not destro; yed the argillic
horizon. lthuheensbownm
because

along the coastal plain of Texas as
well as other states in the
southeastern United States.

Definiti
Vermaqualfs are the Aqualfs thart:

1. Do not have on¢ or more

borizons between 30 and 150 cm
from the soil surface in which
plinthit= either forms a continuous
phase or constitutes one half or
more of the volume;
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2. Have one or more layers at least
25 cm (cumulative) ade

of 100 cm from the mineral $o.
surface, which have 50 percent or
more(byvolume)m le
bioturbation such as filied animal
burrows, wormholes, or casts;

3. Do not have a duripan, fragipan,
or natric horizon;

4. Have & CEC of more than 16

cmol(+ Iﬁl yﬂmECECof

more than 12 cmol( 4+

(sum of bases & umh
NH40Ac pH 7, plus IN-KCI-
cxtractable Al) in 50 percent of
more either of the ic or kandjc
horizon if less than 100 cm thick or
of its upper 100 cm.

Key to subgroups

IAFA. Vermaqualfs that have an
ex eable sodium percentage of
7 m:: (ora sodmmpcadso

ratio of 6 or more): either or

1. Throughout the upper 15
cm of the aryillic ho: pn,:m,
andlor

2. Throu t all horizons
within 40 ¢m of the mineral

soil surface.
Natric Vermagualfs

IAFB. Other Vermaqualfs.
Typic Vermaguaifc

Defimition of Tvoic Vermaqualfs

TypicVe are Vermaqualfs that have
le sodium percentage of less
dnn7( a sodium adso: ratio of less
than 6) both in some part of the upper 15 cm
of the horizon, and in some honzon
within 40 cm of the mmeral 5o0il surface.*

Page 114 and NSTH 615.62, &\615-212 (Namqualfs

e items through IACE. (ch
to IACB. through IACF.) 10 IACC.
IACG. and add new item IACB. to read as
follows:

“IACB. Other N that have one or
more layers at least 25 cm thick (cunmlative)
within a depth of 100 cm from the mineral soil
surface, which have 25 percent or more (by
volume) TECO le bioturbation such as
filled animal ws, wormholes, or casts.
Vermic Natragqualf

NSTH 615.90, p. 615-516, column 2, Definition of Typic
Natraqualfs;

After item 4., add the following:

*5. Do not have one or more layers at least 25

em thick (cumnlative) within a depth of 100

cm from the m(by mhxme) which have 25
TCent or more VO

g:omrbauon such as ﬁlled ﬂnm

wormholes, or casts.”

NSTH 615.62, p. 615-210, Key to subgroups of

iaqualfs (Soil Taxono 112).
cmmgg“ﬁb D,  IADB.
through 1ADE. and the followmg

"IADA. an:gulfs that have one or more
layers at least 25 cm thick (curmlative) within
a depth of 100 ¢m from the mineral soil
surface, which have 25 percent or more (by

(430-VI-NSTH, March 1996)

volume) mog:_iuble biowrbation such as
trov

filled animal ws, wormholes, or casts.
ermic Fragiaqualfs”
Page 239 and NSTH 615. 6!5-210 Definition of
ic Frag : After item 3. add the

following:

"4. Do not have one or more layers at least 25
cm thick (cumulative) within a depth of 100 cm
from the mineral soil surface, wlm:hhavelS

rcent or more (byvolume)teoo mizable
g:omrhanonmchasﬁnedmnﬂ WS,
wormholes, or casts.”

Page 236 W of Aquepts, following item
615 615

egts cl ed to JAG. in NSTH
04). the following and
tenumber items JAH. through JAJ. as JAL

"JAH. Other that have one or more
laycrs at least 25 em thick (cumnulative) within a
depth of 100 cmfmmlhesonsurface which
have 50 percent or more (by volume)
recognizable biomrbation such as ﬁned anima)
burrows, wormholes, or casts.

Vermacquepts

Page 246 Before "Ochrepts®, add the following:

"Vermaquepts

Vermaquepts are the Aquepts that
have recognizable bioturbation such
as filled animal burrows, wormholes,
or casts. It has been shown that
because krotnvinas 3 dense, hey
massive, compact, stm:ﬁnd
restrict water movement. ngmﬁum
So0 morpology. soi Bydrology. mod
soil morphology, soil hydrolo,
so0il behavior. g%‘hzse soils are wn
to occur along the coastal plain of
Texas as well as other states in the
m United States.

Definition

Vermaquepts are the Aquepts that

1. Have one or more layers at least
ﬁmmmk(wmuanve)mthma
depth of 100 cm from the soil
surface, which have 50 percent or

- [BOTE volum#) reco; le
bt

n such as filled animal
burrows, wormholes, or casts.

2. Do not have a salfuric horizon that
hasmugrerbounduywxﬂMSOcm
of the so

3. Do not have, in half or more of
each pedon, a placic horizon within
100 cm of the mineral soil surface.

4. Do not have, in one or more
borizons with a toral thickness of 25
©m or more within 50 cm of the
mnm.lsoﬂlmxface either an
percentage

(ESP)oﬂSormnre(orasodnmx
adso n ratio, SAR, of 13 or

andadecmsemESP(or
SAR)vﬂuesmdlmcmsmgdepm
below 50 cm.

5. Do not have a fragipan.

6. Have a soil emperawre regime
wanmer than cryic.

7. Do not have one or more horizons

within 125 cm of the mineral soil
surface in which plinthite either forms
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a continuous phase or constitutes one
half or more of the volume.

8. Have a difference of 5°C or more
between mean summer and mean
winter soil temperatures either at a
depth of 50 em from the soil surface,
or at a densic, lithic, or

contact, whichever is shallower.

Kev to subgroups

JAHA. Vermaquepts that have an exchangeable
sodium percenmge of 7 or more (or a sodmum
adsorption ratio, SAR, of 6 or more) in onc or
more subborizons within 100 cm of the mi

soil surface.
Sodic Vermaquepts

JAHB, Other Vermaquepts,
Typic Vermaquepts

Typic Vemnqueplsmmc\lemqueptsmatdo
not have an exchangeable sodium perc e of
7 or more (or 4 sodium adsorption rauo, .
of 6 or more) in one or more subhorizons within
100 ¢m of the mineral soil surface.”

615,153 Thapto-Histic Hydraquents

NSTH 615.62, p. 615-266 (Soil Taxoromy, p.
185); Delete tem KABA. and add the
following:

*KABA. Hydraquents that have a buried
Histosol, or a buried histic epipedon, that bas its
upper boundary within 100 cm of the mineral

Thapto-Histic Hydraquents
KABB. Other Hydraquents.
Typic Hydraquents
ic Hydraquents are the Hydraquents that
m:ui{hulmﬁeanﬂism.mnbuﬁed

mmcef&edon,malmitsupperbmmdary
within cm of the mineral surface.”

615.154 "Vitrandic" subgroups of Ustorthents

Page 200

615-688

and NSTH 615.62, ﬁ 615-276, NSTH 615-8:3&
615-469, and NSTH 615.99 p. 615-596;
the following new items, and renumber items
KEEC. ( Ustorthents) to KEEJ. as

“KEEC. Other Ustorthents that have both:

l.lfneidunmgmd‘ i nor fallowed to
store moisture, have one of the
following:

a. A frigid soil temperamre
regime, and a moisture control
mf wn which, 3}’6‘0[31”“ mftor
of ears, is dry in all pans
fourt!nmsormouofme

th il'edaysperz'teardm f
¢ soil temperature ata of
50 ¢m below the soil surface is
higher than 5°C; or

b. A mesic or thermic as.gil
temperature fegime, a
moisture control section which,
in 6 or more out of 10 years, 1s
dry in some part for six tenths or
more of the cumulative days per
year when the soil ®emperanre at
a depth of 50 cm below the soil
surface is higher than 5°C; or

c. A hyperthermic, an isomesic,
or a warmer iso soil temperature
regime, and a moisture control
section which, in 6 or more out
of 10 years, is moist in some or
all parts for Jess than 180
mwnmlauve days per zce;rm wt;e;xo
mmperatre at a 0
cm below the soil surface is
higher than 8°C; and

2. Throughout one or more horizons
with a total thickmess of 18 cm or more
within 75 cm of the soil surface, one or
both of the following:

a. Moxe) than 35 percent (bytlml

volume fﬂ%ﬂ_ﬂm COarse]

2.0 mm, of which more ﬂ:.an 66
percent are cinders, pumice, and
puniice-like fragments; or

b. A finc-earth fraction

cont: 30 percent or more
particles 0.02 © 2.0 mm in
diameter, and:

(1) In the 0.02-to-

2.0-mm fraction, 5
t or more

volcanic glass; and

(2) [(Aluminnm plus

1/2 iron,

extracted

ammonium oxalate)

times 60] plus the

zolcamc)g

reent) 15 equal o

3%eor more,

Vitritorrandic Ustorthents

KEED, Other Ustorthents that have throughout
one or more horizons with a total thickness of 18
¢m or more within 75 cm of the soil surface, one
or borh of the following:

a. More than 35 pem ((l))y vohu?e)
fragments coarser .0 mm, ©
which more than 66 percent are
cinders, pumice, pumice-like
fragments; or

b. A fine-earth fraction conmining 30

percent or more particles 0.02 to 2.0
mm in diameter, and either:

1) In the 0.02-10-2.0-mm

n, 5 O more
volcanic gm

(2) [(Aluminum plus 1/2
iron percentages (by
smmonium oxalate) times
60] plus the volcanic
(percent) is equal to 30 or

more.
Vitrandic Ustorthents”

NSTH 615i?2, p. 615-276. Definition of Typic
St0 .

rthents; Change the “." at the end of item
5. w0 " and” mdthcfolmwing:

*6. Do not have throughout any horizon or
horizons with & total thickness of 18 cm or more
within 75 cm of the soil surface, one or both of
the following:

a. More than 35 pemrgenn; (3}' volunfxe)
fragments coarser 0 mm, o
cinde mpumcem e o pumcem allxeke

TS, . =
fragments; nor
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b. A finc-earth fraction containing 30
percent or more particles 0.02 to 2.0
mm in di T, and

1) In the 0.02-t0-2.0-mun
ion, 5 percent or more
volcanic glass, and

60} plus the volcanic glass
(peme:n) equal w 30 or
more.

615.155 Aquic Calciborolls

NSTH 615.89,11:». 615-491; Change item HEFD. to the
following:

"HEFD. Other Calciborolls that have, in one or

more ho%ns within 100 ¢cm of the mineral soil

1. Redoximorphic feawres; and
2.Aq}liccoqdiljonsfqrsnn;cminmost
years (or anificial drainage). rolls”

NSTH 615.8‘9:.‘?. 615-492, Definition of Typic
¢ ncibomlls: Change item 1. to read as
ollows:

*1. Do not, in any borizon within 100 cm of the
mineral soil surface have both, redoximorphic
feamures and aquic conditions (or artificial
drainage);”

615.156 Definition of Lamella and Lameliic and
Psapmmentic subgroups

Page 48, column 1, afier paragraph on *Durinodes®, add
the following:

"LAMELLAE

A lamella is an illuvial hotizon less than 7.5
cm thick formed in unconsolidated regolith
more thap 50 cm thick. Each lamella
contuine an accumulation of oriented silicate
c{"?;‘onorbﬁdgiifngnndmdsﬂt A(ml’la
fragments are present). A lame)
hasmomsilicatec‘l:;m:luoveﬂyﬁ:g

eluvial horizon.
Wofhmwummﬂ

ification is not in the single lamella but in
the muitiple number of cach with an

overlying eluvial horizon m a single pedon. A
single lamella may occur in a pedor but, more
commonly, there are several lamellae
separated by eluvial horizons.
A lamclla is a cambic horizon unless it is
sandy (loamy fine sand or coarser). It may be
a part of an argillic horizon. However, a
lamella 15 too thin to be an argillic
borizon. A lamella is required to have an
accunulation of oriented silicate clay but there
is no ific amount of clay required. Some
lamellae will have the required clay criteria for
an argillic horizon. A combination of 2 or
more of thess lamellac may cormpose an
argillic horizon.
Identification

A lamella is typically recognized by havi
(but is not mgupned w have) a higher chrlglsna,
redder hue, or lower color value or any
combination of these, than the overlying
eluvial horizon. Some lamellae have no color
difference. All lamellac are ired to have
I?:x‘e silicate clay than the overlying eluvial
rizon.

(430-VI-NSTH, March 1996)

In 2 vertical cross section of 2 pedon a lamella
as a thin horizon and is often called a
" ". It actually is an undulating layer and
it is not always continuous. The‘:gper and
lower boundaries may be wavy the
thickness may vary from one point to anothet.

Lamelize commonly occur in sandy and .
sandy-a;koeleml isedmp‘ise i?:l l:ns; commonly in
coarse-| . - coarse-silty
sediments m)l'heomm of the fine-carth in
lamellze is mostly loamy sand or sandy loam
but the texwre is known to range from sand to
sandy clay loam, silt loam and clay loam.

The content of rock fragments ranges from
none to more than 65 percent. Strucwre is
commonly xml%le grained or granular, but in
some pedons the layer is massive.

Laboratoty dam show that, im addition to
silicate clay accumulations, silt (particularly
fine silt), sesquioxides, and organic carbon .
accammlate in some lamellae, ere there is
recharge of carbonates, there may also be

ns of carbonates in lamellae.

Although lamellac most commeonly occur in
eolian and alluvial sediments, they have also
been observed in coarse grained residuum,
such as grus. It is likely that there were ve
thin layers with finer soil particies and smaller
pore spaces than in the residuum either above
or below them. These thin layers would then
be similar (o the bedding planes in the eolian
or alluvial sediments. It is logical that
lamellae form in the same way in residuum as
described below.

Origi

Lamellas form in coarse textred sediments
(coarse silt or coarser) of eolian or alluvial
deposirs that include very small amounts of
silicate chﬂ Evidence indicates that they
form initially in the bedding planes. The
bedding planes, as used here, are very thin
layers with finer soil particles and smaller pore
spaces then the matenials either above or
below them. These were deposited during a
lull in the wind or & reduction in the velocity
of the water. Before a wetting front can move
through these planes it must approach
samration. As a result, silicate clay,
suspended in the soil water, is sited on
the larger soil %mcles - ‘This er reduces
the pore size. _ldaﬂmpgsh:gofgacl;
succeeding wetting front the pore size is
reduced even further, po

Evenmlly the lamellac begin to thicken. In
thickening clay is dcposnegn:t the top of the
lamella, At this point in their development, it
is d:oﬁlught that lamellac may also begin to act
as a filter.

In a close examination in pedons with a large
number of lamellae, the lamellac nearer the
soil surface gencrally have the least
concentration of clay and have the faintest
color contrast from the overlying cluvial
borizon. Some sand grains are devoid of clay
and some have only thin coatings. These
!une:uumgenﬂluypomwwyandlcss
continuous than those in the other parts of the
lamelize zone. The eluvial horizons overlying
these lamellac are generally the thickest o{y
those in the lamellas zone.

Lamellac in the middle part of the lamellae
Zone to have the highest concentration
of clay at the upper edge of the lamella and
clay content decreases with depth. The color
conirast is the greatast at the upper edge of the
lamella adjacent to the overlying elvial
horizon the lower part of these lamellae,
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- some sand grains are devoid of clay and some
have onl clay coatings. The lower

of these llac appear very similar to the

entire lamelia in the upper most part of the

lamellae zone, These lamellae are wavy but

commonly not as wavy as those in the upper

part of the lamellae zone.

The decpest lamellae are : Ty
They have a color contrast that is pearly as
grpausd:eu?peredgeofﬂ:ehmeuumm
middle part o mhmelluzom. Th .lleﬂl
not wa' are commonl pu:ylle
m%r?umm of theyovetl i
eluvial horizons is more variable than in the
other parts of the lamellac zone.

From these observations, it is concluded that
clay is moved from the upper few
lamellac to owglmlnghmeme. Also, in the
lamellae in the middle part of the layer
conmining lamellas, clay is "
from the lower part of one and is

bei mdg:‘mmd in the top of the next lower
h;ﬁh ently, by this process, an

individual is moving up in the pedon.
It is also concluded that when a iamella begins
thicken, cla

The movement of each lamella is ot
uniform throughout its extent. Co uently,
lamellac are wavy rather than smooth Like the
bedding planes from which they originated.
Occasxonanﬂ;omhmelhnppurmbe
branched. ‘This occurs where a of 2
hmenghumvedupmu.upim;‘mme
overl part of the next higher lamella and
they 1 joinedintlusnpl:n. This is
further evidence that lamellae move upward
and that the movement is not uniform.

Summary of properties

A Jamella is an illuvial horizon less than 7.5
em thick formed in unconsolidated regolith
more than 50 cm thick. Each lamella

conmins an accumulation of oriented silicate

(and coarse fragments if any arc present).
Each lamella is required to have more silicate
clay than the overlying cluvial horizon.

Lameliae occur in a vertical series of 2 or

a cambic or an argillic horizon. A single
jamella is a cambic horizon if the texnire is
very fine sand or loamy very fine sand or
f‘xrxmaer. Aogembimﬁonoftw:formmppmllu
ill meet the requircments of an argillic
horizon if there 15 15 cm or more cumulative
total thickness of lamellae that are 0.5 ¢m or
more thick and that have a clay content of

1, Three percent or more (absohute)
higher than in the overlying eluvial
horizon (¢.g. 13 percent versus 10
K:ment)ihnypanoﬂhceluvnl .

izon has less than 15 percent clay in
the fine earth fracton or,

2, Twenty or more (relative)
higher than in the overlying eluvial
borizon (e.g. 24 percent versus 20

) if all parts of the eluvial
orizon have more than 15 percent ¢lay
in the fine earth fracdon."

Page 27 columm 1, item 2, line 7; change "1 em” to 0.5
cm”.

Page 36 column 1, jtem 3b., ( ed in NSTH 615.69
and 615.63 p. 615-423) after item 3b(1) add
pew item 3b(2). as follows and renumber
items 3b(2) and 3b(3) as 3b(3) and 3b(4):

*(2) Lamelise (2 or more) within 200 cm of
the soil ;ort

NSTH 615.62, p. 615-216, delete item IBDF. (Psammentic
Cryoboralfs, reonmbered to item IBDH.) and
insert the following:

"IBDH. Other Cryoboralfs which have an
argillic horizon that:

1. Consists entirely of lamellae; or

2. Is a combination of two or more

and one or more subhorizons
with a thickmess of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more subhorizons
which are more than 20 cm thick, sach
with an overlying cluvial horizon, and
above these horizons there is either:

a. Two or more lamellae with a
combined thickness of 5 cm or
more (that may of may Dot be

part of the argillic horizon); or

b. A combination of lameliae
(that may or may not be part of
the arg h?xalzeon). and gne or
more 0 a.rgﬂhc 0rzon
7.5 wpi‘sucm thick, each with an
overlying cluvial horizon.
Lamellic Cryoboralfs

IBDI. Other Cryoboralfs that have a sand
: class throughout the upper 75 cm
of the arillic horizon, or t the entire
argillic horizon if it is less than 75 cm thick.
Prurmmentic Cryoboralfs

IBDK. Other Crgobonlfs that have an argillic
borizon that is 35 cm or less thick.
Ochreptic Cryoboralfs”

NSTH 615.62, B 615-216, remmber items IBDG. to
IBDL ( ed o IBDI. m IBDK.) as follows:
IBDG. (Moilic) o IBDL,, IBDH. (Glossic) 1o
IBD].. and IBDK (Typic) w IBDM.

NSTH 615.62, p. 615-216, Definition of Typic
Cryoboralfs; Change item 5. to read:

*5. Have an argillic borizon that is finer than
menndygundq-siudns_s;nmmmof
xheugger '5 cm if the argillic horizon is more
thap 75 cm thick, o in any part if the argillic
horizon is less than 75 cm thick;"

NSTH 615.62, p. 615-216, Definition of Typi
Cryoboralfs; Delete "and” at the end of item
5., change the “." at the end of jtem 6. 10 ™;"
and add the following new items:

*7. Have an argillic horizon that meets none
of the following:

a. Consists entirely of lameliac; or
b. Is a combination of two or more

and one or more subhorizons
with a thickness of 7.5 to 20 cm, each

(430-VI-NSTH, March 1996)
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layer with an overlying etuvial horizon;
or

¢. Consists of one or more subhorizons
which are more then 20 cm thick, each
with an overying eluvial horizon, and
sbove these horizons there is either:

(1) Two or more Jamellac with a
combined thickness of 5 ¢m or
more gﬂm may or may not be
part of the argillic horizon); or

%..;\ combination of lbaemelhe .
may or may not be part o
e sl borion). s o o
more Tizon
7.5mp;(r)ucmmck‘ , each with an
overlying eluvial horizon; and

8. Have an argillic horizon that is more than
35 cm thick.”

NSTH 615.62, p. 615-217; Before item IBEG. .
ic Eutroboraifs, changed to item
. above) insert the following new item:

"IBEN. Other Eutroboralfs which have an
argillic horizon that:

1. Consists entirely of lamellae; or

2. Is a combination of two or more

X and one or more subhorizons
with a thickness of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying cluvial horizon, and
above these horizons there is either:

a. Two or more lamellae with a
combined thi of 5 cm or
more (that may or may not be

part of the argillic horizon); or

(it iy - wnom of lamellae

e argilic b s o

7320 o thek. o i
Lamellic

ic Eutroboralfs, renmbered
to IBEN. above) to read;

"IBEO. Other Eutroboralfs that have a sandy
particle-size class t the upper 75 ¢cm
of the argillic horizon, or throughout the entire
argillic hotizon if it is less than 75 cm thick.
Prommpptic Egtroboralfs”

NSTH 615.62, p. 615-217; Renumber item IBEH
(Arenic Eutroboralfs, remmhered as IBEQ,
above) as IBEP. and IBEJ. (Glossic
%gabonlfs, renumbered as IBER. above) as

NSTH 615.62, &615-217; Remmber and change item
IBEG. (Prammentic

NSTH 615.62, p. 615-217, following item IBEJ. (Glossic
Eutroboralfs, changed to IBEQ. above);
Ingert the following as 2 new item IBER.:

"IBER. Other Eutroboralfs that have an
argillic horizon that is 35 ¢m or less thick..

ptic Eutroboralfs™

NSTH 615.62, p. 615-217; Retmmber items IBEIL. and
IBEK. (remumbered as IBEP. [Mollic] and
IBES. [Typic] above) as IBES. and IBET.

NSTH 615.62, p. 615-217, Definition of Typic
. Eutroboralfs; Change item 6. to read:

"6. Have an arygillic horizon that is finer than
the sandy particle-size class in some part of
vheugger hﬁﬂﬁpmﬂwhbﬁnu%n
¢m thick, or in e c
hotizon is less than 75 ci.:y l.'lnckm:" e
NSTH 615.62, p. 615-217, Definition of
Typic Eutroboralfs; Delete "and” at the end of
itemn 6., change "." to *;* at the end of item
;..Maddmefollovag' new items after jrem

“8. Have an argillic horizon that meets none
of the following:

a. Consists entirely of lamellac; or

b. Is a combination of two or more

and one or more subhorizons
with a thickness of 7.5 t 20 ¢m, cach
layer with an overlying eluvial horizon;
or

c. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying ehuvial horizon, and
above these horizons there is either:

(1) Two or more lameliae with a
combined thickness of 5 cm or
more (that may or may not be
part of the argillic horizon); or

?ﬁ?n A combination of lbaemelhe ¢
t may or may not be part o
the ug:li;c horizon), and one or
more parts of the argillic horizon
7.5 w0 20 ¢m thick, each with an
overlying eluvial horizon; and

9. Have an argillic horizon that is more than
35 cm thick.”

NSTH 615.62, g 615-219: Insert the followinf new item
before itemt IBFE. (Psammentic Glossoboralfs,
changed o IBFF.);

"IBFF. Other Glossoboralfs which have an
argillic horizon that-

1. Consists entirely of lamellae; or

2. Is 2 combination of two or more
lamellae and one or more subhorizons
with a thickness of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more subhorizons
which are more then 20 cm thick, each
with an overlying eluvial horizon, and
above these horizons there is either:

2. Two or more lamellae with a
combined thickness of 5 cm or
more gﬂm Imay or may not be

part of the argillic horizon); or

?m: combination of lanm:be llae ¢
t may or may not o
the uml{m horizon), andp:x:lc or
more parts of the argillic horizon
7.5 to 20 cm thick, each with an

overlying cluvial horizon.
eﬂymiamglli;;('Hossubornll’a:"

NSTH 615.62, p. 615-219; Change item IBFE.
IB(PmFF 3 c Glossoboralfs, changed to item
.) o:

“IBFG. Other Glossoboralfs that have a sandy
particle-size class throughout the upper 75 cm
of the argillic horizon, or throughout the entire
argillic horizon if it is less than 75 cm thick.
Prammentic Glossoboralfs"
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NSTH 615.62, p 615-219; Insert the followmg new item
after item IBFE, (Psammentic Glossoboralfs,
changed to IBFG. above).

“IBFH. Other Glossoboralfs which have an

argillic horizon 35 cm or less thick.
Ochreptic Glossoboralfs*

NSTH 615 62 615—219 Repumber itetos IBFF
(changedmIBFG andIBFH)tolBFI

NSTH 61562 p 615-2!9.Deﬁnmonof'!‘ypxc
Glossoboralfs; Change item 4 to read:

'4 Have an argillic horizon that is finer than

gumcle—mechssmsomcpmof
5 cm if the argillic horizon is more
ﬂm\ cmtmck,ormanypamfmenrgillw
horizon is jess then 75 ¢m thick

NSTH 615.62, p. 615-219, Definition of Typic
Glossobotalfs; add the following new items:

*6. Have an argillic horizon that meets none
of the following:

a. Consists entirely of lamellae; or

b. Is & combination of two or more
lamellae and one or more subhorizons
with a thickness of 7.5 o 20 cm, each
layer with an overlying eluvial horizon;
or

c. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying cluvial horizon, and
above these horizons there is cither:

(1) Two or more lameilae with a

combiped thickness of 5 cm or

more that may or may not be
meargnhchomon).nr

a)Ambmmnoflamcﬂae
(ﬂutma ormaynotbepmof
Eorts of he avpilic horio
more [ rizon
7.5 to 20 cm thick, each with an
over!ymgemvulhonmn,md

7. HaveanngilhchonmnmnumﬂL
35 ¢m thick.”

NSTH 615.62, p. 615.-222; Deleu m:m HF ®
Anﬁmqms

"IEXT. Olher}hpludalfs that haven;mly
particle-size class throughout the upper 75 cm
of the argillic horizon, or t the entire
argillic horizon if it is less than 75 ¢m thick.
Psammentic Hapludalfs

NSTH 615.62, p. 615-222; Rerumber (and mordw) items
E&H IEKO. (mmnnbcred

) and item IEKU u’mc
uda.lfsnddedmNSTH(SlS@p

43Y9) as follows:
IEKH. w IEKJ., IEK] w JEKU., IEX]. ©
IEKK., to TEKL., IEKL. to IEKM

NSTH 615.62, p. 615-222; After (Oxyaquic Hapludalfs,
cl:&:g to IEKR, above) :;.squm mﬁ:p following;

"IEKS. Other Hapludaslfs whxch bave an
argillic horizon that:

1. Consists entirely of lamellae: or

2. Is a combination of two or more

I and one or more subhorizons
with a thickness of 7.5 to 20 cm, each
layer with an overlying ehivial horizon;
or

3. Consists of onc or more subhorizons

which are more than 20 cm thick, each

wuh an overlying eluvial honzon and
above these horizons there is cither:

a. Two or more lamellae with a
combined thickness of 5 cm or
more (that may or-may not be

part of the argillic horizon); or

b. A combination of lameliae
(ﬂmma / Or may pot be part of
of the asEalhe hosino
motepmso orizon
7.5 0 20 cm thick, each with an
overiying eluvial horizon.
Lamellic Ha,

NSTH 615.62, IEE 615-222; Follo fems [EKP. and
Giossoboric HapEudalfs. renumbered
. and IEKW.) add the following new
nem:

"IEEX. Other s which have an
argillic borizon 35 cm or less thick.
Ochreptic Hapluda¥fs*

NSTH 615.62, 615-224 Remumber items IEKR.,
R T
andlEKZ)asIEKY and TEKZa.

NSTH 615.62, p. 615 2.‘24 Deﬁnmon of Typic Hapludaifs:
change itsm 8

*R. Have an argillic hotizon that is finer than
lhenndy e-size class in some part of
ugger 5 em if the argillic horizon is more
than cmmmkormmypanmheugnlhc
horizon is less than 75 cn thick;"

NSTH 615.62, p. 615-224, Definition of Typic
D&m nmeendofmmo che
"'ma"."axlhcendofmll and add the
following new items;

“12. . Have an horizon that meets
none of the ft)llowmg“gmm

a. Consists entirely of lamellae; or

b. Is a combimation of two or more
lamellae and one or more subhorizons
with a thickness of 7.5 o 20 cm, each
layer with an overlying cluvial horizon;
or

¢. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying eluvial honzon and
above these horizons there is cither:

(l)Noormouhmelhcwxﬁu
combined thickness of § cm or
} may Or may not be
the argillic horizon); or

(2) A combination of bhemcllae ,
or may not o
me argﬂ{u: hom?on), andp:;te or
more parts of the argillic horizon
7.5 10 20 ¢ thick, each with an
overlying eluvial horizon; and

13. Have an argillic horizon that is more than
35 cm thick.®
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NSTH 615. 62 p. 615-227, followmgmmIEl
‘Grossarenic Plinthic Paleudalfs, changedto
) Add new item IEW. as follo

"TEll. Other Paleudalfs which have an argillic
horizon that:

1. Consists entirely of lamellae; or

2. Is a combination of two or more
lameliae and one or more subhorizons
with a thickness of 7.5 o 20 ¢m, each
Inycr with an overlying cluvial horizon;

3. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying eluvial honzon, and
above these horizons there is either:

a. Two or more lamellae with a
combined thickness of 5 cm or
more (dm may or may not be
part of the argillic honzon); or

b. A combination of lameliae

(thltm / or may not be part of
of the argilli horiso

morepmso orizon

7.5 o 20 cm thick, each with an

overlying eluvial horizon.
Lamellic

NSTH 615.62, p. 615-227; Repumber and change item
IEP edtolEU)wmd

“IEIX. Othermmdﬂfsmnh;:eannds
pamcle-muclmﬂmmghom upper cm
of the argillic hotizon, ord:muq’homd:cenme
argillic horizon if it is less than 75 cm thick

Psammentic Paleodalfs”

NSTH 615.62, p. 615-227; Renumber jtems IEII, through
IEIOQ. (changed to IETK. through IEIQ.) as
IEIL. through IEIR.

NSTH 615.62, p. 615-228, Definition of Typic Paleudalfs;
C_qge item 7. t read:

7. Have an argillic borizon that is finer than
the sandy :-gize class in some part of
(han 75 e thck. Or o1 ky part o o Ssgie
cm orin e
honz.onxslessﬂun75u.gyﬁ o

NSTH 615.62, p. 615-228 Defmition of u:Plleudxlfs;
" at the end of itesm 9. to *;" and
addﬂwfollowmgnewmm

“10. Have an argillic horizon that peets none
of the followmng:

2. Consists entirely of lama]iae; or

b. Is a combination of two or more
lamellae and one or more subhorizons
with a thickness of 7.5 t 20 ¢m, cach
layer with an overlying eluvial horizon;
or

c. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying eluvial bonzon, and
above these horizons there is either:

(1) Two or more lamellac with a
combined thickness of 5 cm or
more (that may or may not be
part of the argillic honzon); or

(2) A combination of behmellae p
or may not of

lhe axgﬂi'u: horizon), andﬁ or

more parts of the argillic horizon

7.5 w0 20 cm thick, each with an
overlying eluvial horizon."

NSTH 615.62, p. 615-229; Before item ICHG.
(Psammentic Haplusu.lfs changed 1o ICHK.
above) insert the foliowing new item:

"ICHK. Other Haplustalfs which have an
argillic horizon that:

1. Consists entirely of lameliae; or

2. Is a combination of two or more
Jamellae and one or more subhorizons
with a thickness of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more subhorizons
which are more than 20 em thick, each
with an overlying eluvial honz.on, and
above these horizons there is either:

a. Two or more lamellas with a
combined thickness of 5 ¢cm or
more (that may or may not be

part of the argillic honzon); or

}: th: combination of lt?ellae ¢
t or may not o
e sl horcon). o o
more o c horizon
7.5 to 20 cm thick, each with an
overlying eluvial horizon.
Lamellic Haplustalfs”

NSTH 615.62, Fl 615-229; Rcmmber and change item

Haplustalfs changed to
ICHJ andthentol above) to read:

"ICHL. Other Haplustalfs that have a sandy
particle-size class throughout the upper 75 cm
of the argillic horizon, or throughout the entire
ugllhchonzonlfmslessﬂun 5 em thick.

entic Haplustalfc”

NSTH 615.62, &6]5-229 Remmber items ICHH. and
I ed to ICHK. through ICHM. and
lhen to I ﬁh ICHO. above), o

NSTH 615.62, p. 615 -229; Following item ICH]. (Aridic
lustaifs, changed to ICHM. and then to
) { . above) insert the following new item:

"ICHQ. Other Ha s which have an
argillic lwnzon 35 cm or less thick.
Ocluaeptic Haplustalfs”

NSTH 615.62, p 615 229 Remumber items ICHK.
(requmbered to ICHN,
w ICHQ lnd then o JCHP. through
above) to ICHR. to ICHW.

NSTH 615.62, p. 615-230; Definition of Typic
l-hp s; change mem 5. to read:

"5 Hlvemaxgdhchnmnmausﬁncnhm

?mclc-suechssmsomzputof
then m*”“"*'"“'“,?::::“m"

cm of in an c
horizon is less than 7. yd!:'k‘ o

NSTH 615.62, p. 615-230; Definition of Typic
lustalfs; delete item 9. and add the
new items:

*9. Have an argillic horizon that meets none
of the following:

a. Consists entirely of lameliae; or
b. Is a combination of two or more

lamellae snd ofe of more subhorizons
with a thickness of 7.5 0 20 cm, each
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layer with an overlying eluvial horizon;
or

¢. Consists of one or more subhorizons
which are more than 20 ¢m thick, each
with an overlying eluvial honzon, and
above these horizons there is either:

(1) Two or more lamellas with a
combmed thickness of 5 cm or
?hlt may or may not be
the argillic horizon); or

g'zh).;\ combination of l:emelln .
or may pot [
mon: (4] ic rizon
7.5w20em dm:km cach with an
overlying eluvial horizon;

10. Have an argillic horizon more than 35 cm
thick.*

NSTH 615.62, mg 615-233; Add new item and renumber

revise item ICFC. (Psammentic
PaleumlfschangedmlCFE)asfoﬂm

"ICFH. Other Palcustalfs which have an
argillic horizon that:

1. Consists entirely of lameliae; or

2. Is a combination of two or more
and one or more subhorizons

with a thickness of 7.5 10 20 cm, each

layerwnh an overlying ehuvial homn.

3. Consists of one or more subhorizons
which are more than 20 em thick, each

with an overlying cluvial honzon, and

above these horizons there is either:

2. Two or more lamellas with a
combined thickness of 5 cm or
more (that may or may not be

part of the argillic horizon); or

b. A combination of lamellas

(thatm / OF mAy Dot be part of
o e e o

morepmso arg rizon

7.5 w 20 cm thick, each with an

oveﬂymgeluvnlhonmn
Lamellic

ICFI. Other Palcustalfs that have a amdtze
particle-size class in all subborizons in

upper 75 cm of the argillic horizon, or
throughout the argillic horizon if it is less than

75 cm thick.
Peammentic Paleustalfs”

NSTH 615.62, g 615-233; Repumber items ICFD. ©w

CFQ. (remberedaleFF 10 ICFT.) as
follows

ICFD. 1o ICFK. (Grossarenic), ICFE. 0
ICFE. (Aquic Arenic), ICFF, to ICFM.
(lethu:) CFG. to ICFF. (Aquic), ICFH to
(Pemcalclc& ICFI. o ICF],
Andnc ICFL. to ICFL. (Arenic), IC to
ICFO, (Calcldlc) ICFL. w ICFP. (Andic),
ICFM. 1 ICFQ. (Kandic), ICFN. w JCFR.
(R%%_dlc) ICFO. t ICFS. (Ultic), ICFP. to
(Udic), ICFQ. to ICFU. (Typic)

NSTH 615.89, p. 615-445; Remumber items ICFH.

(teuumber as ICFL) © ICFG ).

NSTH 6135. 62C p. 615-235, Deﬁm';%n of Typic Paleustalfs;

615-694

hangeneml

"11. Have an argillic horizon that is finer than

the sandy gumle—suze class in some of
the upper if the argiilic honzogax? more

(430-VI-NSTH, March 1996)

than 75 cm thick, ormmypmlflhea.rgmxc
horizon is less than 75 ¢m thi

NSTH 615.62, g 615-235, Definition of Typic Paleustalfs;

the followmg Dew item:

"12. Have an aryillic horizon that meets none
of the following:

a. Consists entirely of lamellse: or

b. Is a combination of two or more
Iameliae and one or more subhorizons
with a thickness of 7.5 o 20 cm, each
layer with an overlying eluvial horizon;
or

. Consists of one or more subhorizons
which are more than 20 cm thick, each

with an overlying eluvial honzon. and

above these horizons there is either:

(1) Two or more lamellae with a
combined thickness of 5 cm or

more (that may or may not be

part of the argillic horizon); or

(2) A combination of lamellae
dr or may not be part of
ic h?':'n';,“)' ﬁ gne or
man': pars o arizon
75m20cmﬂnckmmhw1mm
overlying elavial horizon. *

NSTH 615.62, E 615-238; Revise and renumber item

loxeralfs, changed to
mmber IDGK.) nndm the following new

"IDGK. Other Haploxeralfs which have ap
argillic horizon that;

1. Consists entirely of lamellae; or

2. Is a combination of two or more
lameliae and one or more subhorizons
with 2 thickness of 7.5 to 20 ¢m, each
Iayer with an overlymg eluvial horizon;
or

3. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying eluvial horizon, and

above these horizons there is either:

a. Two or more lamellae with a
combined thickness of 5 ¢m or
more (that may or may not be

parnt of the argillic horizon); or

:)m;\combuunonofl:?enu ¢
t Or may not o

IHIC nz{m).nndp:;teor
more of the argillic horizon
.Smeﬂuck each with an

Lamellic Haploxenlfs
IDGL. Other Haploxeralfs that have a sandy
e-size class in all subborizons in the

particl
upper 75 cm of the argillic horizon, or

the argillic horizon if it is less than
75cmdnck

Psapmentic Haploxeralfs*

NSTH 615. &ma 615-238; Renumber items IDGK. and

(renumbered to IDGL. and IDGM.) as
IDGM. and IDGN. and add the following new
ftem:

"IDGO. Other Haploxeralfs which have an
gﬂhchonzonwﬁadncknessof:ﬁcmor

Ochreptic Haploxeraifs”
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NSTH 615.62, p. 615-238; Renumber items IDGM.,
N., and IDGO. (renumbered to IDGN
IDGO., and IDGP.) 1 IDGP., IDGQ., and
IDGR. and in the Definition of Typic
Haploxenalfs; change item 8. to read:

"8 Havemargmmhomonmnlsﬁnerm
rmcle-mdassmsom:pmof
theu mxfmeargﬂhchol?gnumn
cm orin . ic
honmmslessm7 anypm e

NSTH 615.62, p. 615-239 Definition of Typic
Hzp s Add the followng new itetas:

"12. Havemugﬂhchonzondmmnone
of the following:

a. Consists entirely of lamellae: or

b. Is a combination of two or more

and one or more subhorizons
with a thickness of 7.5 w 20 cm, each
layer with an overlying eluvial horizon;
or

¢. Consists of one or more subhorizons
which are more than 20 cm thick, uch
with an overlying cluvial honzxm
above these borizons there is either:

(1) Two or more jamellae with a

combmed thickness of 5 cm or
} tnay or may not be

the argillic horizon); or

Q)Acombmnonofhmellu
my;ormaynotbepanof
e pATs of e gl horinn
mme of the n
7.5 o 20 ¢m thick, each with an
oveﬂymgeluvnlhonzon.

13. Havemargﬂhchomonmuummm
35cm thick.”

NSTH 615.62, p. 615-239; Following item IDFE.
(Petmcalc Palexcmlfs,mmmbemdas
IDFF.) insert the following new items:

"IDFG. Other Palexeralfs which have an
argillic horizon that:

1. Consists entirely of lamellae; or

2. Is a combination of two or more
lameilae and one or more subhorizons
with a thickness of 7.5 to 20 ¢cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more sybhorizons
which are more than 20 cm thick, each

with an overlying cluvial horizon, and

above these horizons there is either:

a. Two or more lamellae with a
combined thickness of 5 ¢m or
more (that may or may not be

part of the argillic bonizon); or

? dnA combination of lx‘l:ollae .
t O may not o
llch horizon), mdp:nr; or
more pans of the argillic horizon
7. S“tg 20 eml?n ml;lckhouch with an
overlying eluv; rizon.
Lamellic

IDFH. Other Palexeralfs that have a sandy
particie-size class in all rizons in the
upper 75 em of the argillic horizon, or
throughout the argillic horizon if it is less than
75 em thick.

Psammentic Palexeralfs”

NSTH 615.62, p 615-240 Remumber items IDFF.
IDFM. (renumbered as IDFG.
l.tlghIDEN)mIDFI through IDFP, and
e following pew itetns to the Definition
of Typu: Palexeralfs:

"12. Have an horizon that is finer than
the sandy e-size class in some part of
the r Scmxftheugllhchonzonnsmre
than 75 cm thick, or in any part if the argillic

horizon is less than 75 ¢m thick:

13. Have an argillic horizon that me¢ts none
of the following:

a. Consists entirely of lamellae; or

b. Is a combination of two or more
lamellae and one or more subhorizons
with & thickness of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

¢. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying eluvial horizon, and
above these horizons there is either:

(1) Two or more lamellae with a
combined thickness of 5 cm or
more gﬂm Inay or may not be

the argillic horizon); or

(2) A combination of lamellac
(thama /- of may not be part of
arts of the atg e horiso
more O (] C horzon
7. 5to20cmthlck.meachw1d1m
overlying eluvial borizon.”

¢ 180 (and 181), colurmn 2, jtem JC. (changed to KC.
Pag Change to read: ¢ )

"KC. Other Entisols that have less than 35
percent (by volume) rock fragments and a
texmre of loamy fine sand or coarser, in all
tayers within the c.onnol section for the family

particle-size class .

Page 181, colunm 2, tem JAF. (dnngedeAD NSTH
615.89, page 615-460); Change to

"KAD. Other Aquents that have less than 35

(bi' volume) rock and a
texture of fine sand or coarser, in all
layers within the control section for the family
panticle-size class.

Peammaquents”

NSTH 615.62, p. 615-272; Delete item KEAE, (Alﬁc
Cryotﬂxm ed to KEAF.) and
renumber item G. o KEAF.

NSTH 615.62, p. 615-272, Definition of Typic
Cryorthents; Deletz item 5

NSTH 615.62, p. 615-297; Change item JDCF. (Alfic
Cryochrepts, mmbemdtoIDDG)lomd

"JDDG. Other Cryochrepts which have a
cambic horizon composed of lamellae (two or
mme)wxdmZDOcmoflh:mmenl soil

Lamellic Cryochrepts”

NSTH 615.62, p. 615-297, Definition of Typic
Cryochmpts. Cha.nge item 6. o read:

*6. Do pot bave lameliae (two or more)wnhm
200 cm of the mineral soil surface.”

NSTH 615.62, p. 615-298; Inusert the following new itern
before item JDGH. (Fluventic U
Dystrochrepts, rentinbered as JDHJ, )
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- "JDGH. Other Dy which have a
cambic horizon co! of lamellae (two or
more) within 200 c¢m of the mineral soil
surface.

Lamellic Dystrochrepts™
NSTH 615.62, % 615-298 and 615-299; Renumber items
JDGH. through JDGM. (renumbered as
%}}g JDHO.) as JDHK. through

NSTH 615.62, p. 615-299, Definition of Typic
Dystrochrepts; Add the following new item:

*7. Do not have lamellac (two or more) within
200 cm of the soil surface.”

NSTH 615.62&;; 615.300; Add the following new jtem
re item JDFI. (Dystric Fluventi
Eutrochrepts, renumbered as JDGK.):

“JDGK. Other Eu which have a
cambic horizon composed of lamellae (two or
more) within 200 cm of the mineral soil

Lamellic Extrochrepts”

NSTH 615.62, p. 615-300; Renumber items JDFI.
through JDFO. (remumbered as JDGK.
through JDGQ.) as JDGL. through JDGR.

NSTH 615.62, p. 615-301, Definition of Typic
iugochmp& Add the followmg as a new

*11. Do not have lamelae (two or more)
within 200 cm of the soil surface.”

NSTH 615.62, p. 615-302, following JODF. (Aquic
Ustochrepts nmm%ew:g w IDEL above);
Insert the following as a new jtem:

*JDEJ. Other Ustochrepts which have a
cambic horizon composed of lamellae (two or
mmme)wnhm‘ 200 cm of the mineral soil

Lamellic Ustochrepts”

NSTH 615.62, % 615-302 and 615-303; Remumber itemis
JDDG. mmEu%h JDD]. (remumbered to JDEJ.
thr JDET. above) as JDEK. through

NSTH 615.62, p. 615-303, Definition of Typic
Ustochrepts; Add the following as a new
item:

*8. Do not have lamellas (two or more) within
200 cm of the so0il surface.”

NSTH 615.62, p. 615-304, following JDEK. (Aquic
Xerochrepts t IDFL.); Insest the
following new item:

*JDEM. Other Xerochrepts which have a
cambi¢ horizon composed of lamellac (two or
more) within 200 ¢m of the mineral soil

Lamellic Xerochrepts®

NSTH 615.62. p. 615-304 and 615-305; Remumber jtems
JDE'.L through JDEP. (remumbered to JDFM.
through IDF%).) to JDFN. through JDFR.

NSTH 615.62, p. 615-305, Definition of Typic
Xerochrepts: Add the following new item:

*11. Do not have lJamelae (two or more)
within 200 cm of the soil surface.”

NSTH 615.62, p. 615-312; Deletz item JEDE.
(Quanzipsammentic Haplumbrepts).

NSTH 615.62, p. 615-312: Repumber and revise item
JEBF. as follows:

*JEDG, Other Haplumbrepts that have a

sandy !Eaucé:-sm class in all subl;onzqns

throughout the particle-size control section.
Psammentic Ha

NSTH 615.62, p. 615-312, rerumber items as follows:
J&G. as JEDH.: JEDH. as JEDI.; JEDL to
JEDE.: JED]. (Fluventic Haplumbrepts,
changed to JEDK.) to JEDJ.; JEDK. (Entic

, regumbered to JEDL.) as
SEBKC JEDN Chypi aphumbreps.

NSTH 615.89, p. 615-486; Repumber jtem JED].
' (Oxyaquic Haplumbrepts) as JEDF.

NSTH 615.62, p. 615-328; Renumber items HGBC. !
through HGBF. and revise item HGBC. ;
(Psammentic Argiudolls, rerumbered as
HGCE.) as follows:

HGBD. (Andic Argiudolls, rerumbered as :
HGCF.) as HGCE.; HGBE. (Vitrandic <
repumbered

judolls, as HGCG.) as i
H .; HGBF. (Aqui fudolls. ‘
renumbered as H
s I . ic Argiudolls, reumbered
as HGCM.) as %
“HGC). Other Argiudolls that have a sand
jcle-size class throughout the upper 75)::m

of the argillic horizon, or hout the entire
argillic borizon if it is less than 75 cm thick.
Psammentic Argindolls”

_ NSTH 615.85, g 615-405; Renumber item HGDJ. as
H .

NSTH 615.89, p. 615-494; Remumber item as HGCG.
( Argiudolis, renumbered to HGCL.)
as .
NSTH 615.89, p. 615494, following jtem HGCG.
Argiudolls, remumbered to HGCL);
Insert the following:

*"HGCI. Other Argiudolls which have an
argillic horizon that:

1. Consists entirely of lamellas; or

2. Is a combination of two or more

and one or more subhorizons
with a thickness of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more subhorizons '
which are more than 20 cm thick, each !
with an overlying ¢luvial horizon, and

above these horizons there is either:

a. Two or more lamellae with a
combined thickness of 5 cm or
more (that may or may not be

part of the argiliic horizon); or

b. A combinarion of lamellae
(that mili'i:r may not be part of
B B s of e afgic borizo
more o fizon
7.5m;0cmmick,mhwiMm
overlying cluvial horizon.
Lamellic i

NSTH 615.62, p. 615-328, Definition of Typic Argiudolls;
Change jtem 3. to read:

:Eém;mnﬂm_ , '_hocmsrizon_thnisﬁncrm_;n
r.mce-me in some o
g:n T 5qmifm_eargﬂﬁchoi¥gr§|gloin
cm thick, or in e c
horizon is less than 75 clt:ythmkm;' vE
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NSTH 615 62&. 615-329, Definition of Typic Argiudolls;
llowmg 25 4 new item;

*8. Have an aryillic borizon that meets none
of the following:

a. Consists entirely of lamellae; or

b. Is a combination of two or more

and one or more mbhonzons
with a thickness of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

¢. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying eluvial horizon, and
above these horizons there is either:

(l)'ﬁvoormom lamellae with a
combined thickness of 5 cm or
more (that may or may not be
part of the horizon); or

A combmanon of lamellae
or may not be part of
sl e e
mme of arg| orizon
7.5 to 20 cm thick, each with an
overlying cluvial borizon.*

NSTH 615.91, p. 615-590 Insert the following new item:

*BDEH. Other Haplorthods that have lamelhc
(two or more) below the q:odu:
Haplonhods

NSTH 615.91, p 615-590; Renumber items BDEH.
through BDEK. as BDEL through BDEL.

NSTH 615.91, p. 615-591, Definition of Typic
an orthods; 'Add the following new item:

"7. Do not have lamelize (two or more) below

the spodic borizon. "

NSTH 615.62, p. 615-372; Insent the following new item:
“GCGD. Other Hapludults that have borh:

1. A sandy or sandy-skeletal parricle-
size class throughout a layer extending
fmmﬂmmnlsoﬂmrguwmemp
of an argillic horizon at a depth of 50 ©
100 cm; and

e upper 60 oo of e et Barin
upper 60 cm o orizon,
redox with a color value,
meist, of 4 or more and a chroma of 2
or Jess, loeompanwd by redox
concentrations, and also aquic
conditions for some tune in most years
(or anificial drainage),
Aquic Arenic Hapludults”

NSTH 6!5'626'8(:3]6315-3}3; Renumber and revise item
. as follows:

"GCCiH Other @Bﬁwven?gdy
particle-size class out the upper 75 cm
of the argillic botizon, or throu, t the entire
argillic horizon if it is less than 75 cm thick.
anmﬁcﬂaﬂuduhs'
NSTH 615. &G(? 615-372; Renumber items: GCGE. as
GCGFE. as GCGJ., GCGG. as

GCGE GCGH. as GCGF., GCGI as
GCGL., and GCGK. as GCGM.

NSTH 615. &G(? 615-372; Remumber and revise item
. as follows;

*GCGK. Other Hapludults which have an
argillic horizon 35 cm or less thick,

Ochreptic Hapludults”
NSTH 615.62, p. 615-372; Insert the following new item:

"GCGG. Other Hapludults which have an
argillic horizon that:

1. Consists entirely of lamellae: or

2. Is a combination of two or more
lamellae and one or more subhorizons
with a thickness of 7.5 to 20 ¢m, each
layer with an ovetlying eluvial horizon;
or

3. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying cluvizl honzon. and
above these borizons there is either:

a. Two or more lamellae with a
combined thickness of § cm or
more (that may or may not be

part of the asgillic horizon); or

b.Ammbmmnofhmenae
/ or may not be part of
htqmzzganmdgomor
morcpmso rizon
7.5 t 20 cm thick, each with an
oveﬂymgelumlhonzon
Lamellic Ha,

L]

NSTH 615.62, p. 615-373, Definition of Typic Hapludults;
Change item 3. w read: R

*3. Have an aryillic horizon more than 35 cm
thick;

NSTH 615.62, p. 615-373, Definition of Typic Hapludults;
Change item 6. to read:

6 Havelnuglll.lchomnﬂn&lsﬁnerﬂmh
gamde-mchssmsomepmof
ﬂ“ugger Scmxflheargimcbo‘?gnlsﬁm
m thick, or in e c
borizon is Jess than 75 "“’nﬁ? e

NSTH 615.62, A& 615-373 Definition of Typu: Hapludults;
llowing ncw item

*9. Have an argillic horizon that meets none
of the following:

a. Consists entirely of lamellae; or

il b. Is a combinarion of two or more
lamellae and one or more subhorizons
with a thickness of 7.5 t 20 cm, each
layer with an overlying eluvial horizon;

¢. Consists of ons or more subhorizons
which are more than 20 ¢m thick, each
with an overlying eluvial horizon, and
above these horizons there is either:

(1) Two or more lamellac with a
combined thickness of 5 ¢m or
more (that may Or may not be
part of the argillic horizon); or

(Z)Ammbmmnofmuae
may or may not be part of
xch?r';‘zo:z’.g‘awndgncor

mnmpmso U] ¢ horizon

7.5 w 20 cm thick, mhthh

oveﬂymgeluvulhonznn

NSTH 615.62, p. 615-376; Delets item GCEB.
entic Palendults remmbered o
EC.).
NSTH 615.62, p. 615-376, remumber and revise item
G(SEC. i , Terumbered
as GCED.) as follows:

(430-VI-NSTH, March 1996) 615-697
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‘mwmmnge.w

r 75 cm

of the argillic horizon, or throu t the entire

argillic horizon if it is less than 75 cm thick.
Pearnmentic Paleudults™

NSTH 615,62, p. 615-377; Remumber jtem GCED.:
Arenic Palendults, renumbered o
.) 2s GC andngemmz

*2. A sand: ornndy-skeleul icle-size
class y ala from the

NSTH 615.62, 615-37'1 Rmmberm(%CEéE as
changemGCEE ” Aquxc
renumbered o

‘1.A or sandy-skeletal e-size
class throu ulsl?'er extendmgpamf:lom
from the mineral soi ofan

NSTH 615.62, p. 615-378; Insert the following new item:

“GCEI. Other Palcudults which have an
argillic horizon that:

1. Consists entirely of lamecliae; or

2. Is a combination of two or more

and ope or more subhorizons
with a thickness of 7.5 to 20 cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more subhorizons
which are more than 20 cm thick, each
with an overlying cluvial horizon, and
above these horizons there is either:

a. Two or more lamellae with a
combined thickness of 5 cm or
more (that may or may not be

pant of the argillic horizon); or

b. A combination of lamelise
SiEEE
andhc

NSTH 615.89, p. 615-513; Remomber itemy GCEK.
N | ic Paleudults, repumbered to
GCEN.) as GCEE.

NSTH 615.62, p. 615—379 Dcﬁnmon of Typic Paleuduits;
hange item 5. to read

5. Havemugllhc horizon that is finer than
the sandy class in some part of
the upper 75 cm if the argillic horizon is wore

thaty 75 cm thick, or in if the argillic
hm-lzrmu:lc:sst;mﬂsc.amlelypm.l A

NSTH 615.62, Ad% 615 379 Definition of Typic Paleudulrs;
following pew item:

"8. Have an argillic horizon that meets none
of the following:

a. Consists entirely of lamellae; or

b. Is a combination of two or more
lameliac and one or more subhorizons
with a thickness of 7.5 to 20 ¢m, each
layer with an overlying eluvial horizon;
or

c. Consists of one or more subhorizons
which are more than 20 em thick, each
wnhmoveﬂymgeluvnlhonmn and
above these horizons there is either:

(l)Two or more lamellae with a
mbined thickness of 5 cm or
more (that may or may not be
part of the argillic honizon); or

f'zg;:\ combination of l;emellae ¢
or may not o
ng:li: horizon), andp::e or
parts of the argiliic horizon
7 5 to 20 ¢m thick, each wnh an
overlying eluvial horizon.*

NSTH 615.62, p. 615-379; Change item GCFB. to read:

pamcle mmﬁ“g‘ngmmvea%gdy
upper 75 cm

of the argillic horizon, or throu t the entire

argillic horizon if it is less than 75 ¢m thick.

NSTH 615.62, p. 615-379, Definition of Typic
Rhodudults; Changelteml o resd:

"l aneanargxmchonzonthausﬁnerm
-size class in some part of
Smlfﬂteugmwhomwme
cm thick, or in
honmnnslessm'lsgymmkm e

NSTH 615.62, p. 615-383; Change item GDEB. 1o read:

'Gl)l- OMRhodumdmﬂ::xwhaveas_;\;ﬂy
particle-size class throughout the upper 75 cm
of the argillic horizon, or throughout the entire
argillic horizon if it is less than 75 em thick.
Pgammentic

NSTH 615.62, p. 615-383, Definition of Typic
Rhodusmits; Changeml to read:

"l Havemamﬂlchomonmnsﬁnerm
size class in some part of
ugger 5 cm if the argillic horizon is more
than 75 cm thick, ormanypamﬂheargxlhc
horizon is less than 75 em thick:

NSTH 615.62, p 615-383; Fol item GEBC. insert
GEBG. (A_-c an oxerults), rennmber
asGEBD and insert the following new item:

"GEBE. Other Haploxerults which have an
argillic horizon that:

1. Consists entirely of lamellae; or

2. Is a combination of two or more
lameliae and one or more subhotizons
with a thickmess of 7.5 t 20 cm, each
layer with an overlying eluvial horizon;
or

3. Consists of one or more subhorizons
which are more than 20 cm thick, each

615-698 (430-VI-NSTH, March 1996)
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with an overlying eluvial horizon, and
above these borizons there is either:

a. Two or more lamellac with a
combined thickness of 5 cm or
more (that may or may not be

pant of the argillic horizon); or

b. A combmnon of lamellae
/ or may not be part of
h?rgon). and gnc or
more pms of the aryillic borizon
7.5 to 20 cm thick, each with an
overlying eluvial horizon.
Lamellic Haploxerults”

NSTH 615.62, p, 615-383; Reoumber and change item
. to read:

"GEBF. Other Haploxerults that have a sandy
particle-size class throughout the upper 75 ¢cm
of the arygillic horizon, or throughout the entire
argillic horizon if it is less than 75 cm thick.
Prammentic Haploxerults”

NSTH 615.62, p. 615-383; Remunber item GEBE. as
l:.PB GEBF. as GEBH., and GEBH. as

NSTH 615.62, p- 615-384 Defimition of Typic
Haploxerults; Change item 3. 1o read:

'3 Hlvemlrgilhchomonmalsﬁnerdnn
go.mcledsmdxssmsomepanor
ugger 5 cm if the argillic horizon is more
than thick, ormlnypannfthcu'gﬂhc
horizon is less than 75 cm thick

NSTH 615.62, p. 615-384, Definition of Typic
anlo rulis; ‘Add the following new item:

*7. Have an argillic horizon that meets none
of the following:

a. Consists entirely of lamellae; or

b. Is a combmation of two or more
lamellae and one or more subhorizons
with 2 thickness of 7.5 t 20 cm, each
layer with an overlying eluvial horizon;
or

c. Consists of one or more subhorizons
which are more than 20 ¢m thick, each
with an overlying eluvial honzon and
above these borizons thete is either:

(1) Two or more lamellac with a
combined thickmess of 5 cm or
more (that may or may not be
pan of the argillic honizon); or

?) A combination of lameliae
that mdi'mor may not be part of
More garts of the gl bogiso
more of the orizon
7.5 to 20 cm thick, mhwnhan
overlying eluvial borizon. "

615.157 Comﬁlﬂnaﬂon *Vertic" Subgroups of Borolls and

NSTH 615.62, p. 615-317, NSTH 615.90 p.

615-537, N. 615.102 p. 615-600, and

NSTH 615.127 p. 615-653; Remumber items:
HEDK., HEDC. as HEDL.,

HEDB. as
HEDD. as HEDM., HBDE a.sHEDN
HEDF. as HEDB., HEDG. as HEDC.,

HEDH. as HEDG., HEDI. as HEDH., HEDI.
as HEDL, HEDK. as HEDJ., HEDL. lhmuh
HEDU. as HEDO. thmughmﬂ)x lndaddﬂ:e

following:
"HEDD. Other Argiborolls which have:

(430-VI-NSTH, March 1996)

1. A mollic epipedon 40 cm or more
thick, of which 50 percent or more of
the thickness has a texnm: finer than
loamy fine sand; and

2. A udic moisnire regime; and
3. One or both of the following:

a. Cracks within 125 cm
of the mineral soil surface
that are 5 min or more
wide through a thickness
of 30 cm or more for some
time in most years, and
slickensides or wedge-
sha AgETCEates In a
laygr“llS cm or more thick
that bas its upper boundary
within 125 cm of the

. mineral soil surface; or

b. A linzar extensibili

6.0 or more between the
mineral soil surface and
cither a depth of 100 cm
or a densic, lithic, or
paralithic confact,
whichever is shatiower.
Pachic Udertic Argiborolls

HEDE. Other Argiborolls which have both:

1. A mollic epipedon 40 ¢m or more
thick, of which 50 percent or more of
the thickness has a texmire finer than

loamy fine sand; and
2. One or both of the following:

a. Cracks within 125 cm
of the mineral soil surface
that are 5 mm or more
wide through a thickness
of 30 cm or more for some
titne In most years, and
slickensides or wedge-
shaped aggregates in a
layer 15 cm or more thick
that has its upper

b. A linear extensibility of
6.0 or more between the
mineral soil surface and
either a depth of 100 cm
ora qmeqswic. lithic, or
paralithic contact,
whichever is shallower,
Pachic Vertic Argiborolls

HEDF. Other Argiborolls which have:
1. A udic moiswre regime; and
2_ Either:

a. Above the argillic
horizon, an albic horizon,
or a horizon that has the
color values o high for a
mollic epipedon and a
chroma 100 high for an
albic horizon; or

b. A glossic horizon, or
mtcrllf%enng of albic
materials into the upper

part of the argillic horizon,
or skeletans of clean silt
and sand covering 50
gce t or more of the

3

pf peds in the upper

615-699
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5 cm of the argillic

horizon; and
3. One or both of the following:

a. Cracks within 125 em
of the mineral soil surface
that are 5 mm or more
wide through a
of 30 cm or more for some
time in most years, and
slickensides or wedge-
shaped aggregates in a
la:xg}fpmorm

its upper
within 125 cm of the
mineral soil surface; or

b. A linear extensibility of
6.0 or more between
mineral soil surface and
tither a depth of 100 cm
or a densic, lithic, or

contact,
whichever is shallower.
Boralfic Udertic Argiborolls”

NSTH 615.62, p. 615-318, item HEDF.,, (changed to
bove); e "Ustertic

- . e t]
Argiborolis® to "Udertic Argiborolls” and
change item. 2. to read as follows:

2. A udic moistre regime.®

NSTH 615.62, 5 lgl.‘.'>-323 and 324; Repnmber items

615-700

gh HEGW. as HEHI. through

HEGZDb. and add the following:
"HEGD. Other Haploborolls which have both:

1. In one or more horizons within
100 ¢m of the mineral soil surface,
redox depletions with a chroma of 2
or less, and also aquic conditions for
some time in most years (or artificial
draiage); and

2. Ope or both of the following:

a. Cracks within 125 em
of the mineral soil surface
that are 5 mm or more
wide through a thickness
of 30 cm or more for some
time in most years, and
slickensides or wedge-
shapedaggtegamsml
layer 15 cm or more thick
that has its upper boundary
within 125 cm of the
mineral soil surface; or

b. A linear extensibility of

either a depth of 100 cm
or a densic, lithic, or
paralithic contact,
whichever is shallower.
Aquertic Haploborolls*

"HEGE. Other Haploborolis which have:

1. A mollic epipedon 40 cm or more
thick, of which 50 percent or more of
the thickness has a texture finer than
loamy fine sand, and no densic por
panalithic contact nor sandy

cmsdn'ghyerbetwegnwandso
¢m from the mineral soil surface; and

2. An irregular decrease in organic
carbon content from a depth of 25 cm
below the mineral soil surface to a
depth of 125 cm, or to a densic,

(430-VI-NSTH, March 1996)

lithic, or paralithic contact if
shaliower; and

3. A slope of less than 25 percent and
a concave shape: and

4. A udic moisture regime; and
5. One or both of the following:

a. Cracks within 125 cm
of the mineral soil surface
that are 5 mn or more
wide through a thickness
of 30 cm or more for some
time in most years, and
slickensides or wedge-
shaped aggregates in a
layer 15 cm or more thick
that has its upper

within 125 cm of the
mineral s0il surface; or

b. A linear extensibility of
6.0 or more between
mineral soil surface and
either a depth of 100 cm
or & densic, lithic, or

paralithic conact,
whichever is shallower.
Cumulic Udertic Haploborolis

HEGF. Other Haploborolls which have:

1. A mollic epipedon 40 cm or more
thick, of which 50 percent or more of
the thickness has a texture finer than
loamy fine sand, and no densic or
panalithic contact nor sandy

€0 ing layer between 40 and 50
em form the mineral soil surface; and

2. An irregular decrease in organic
carbon content from a depth of 25 cm
below the mineral soil surface to a
dep ofmormndmmif'.

, oF ic contact
shallower; and

3.Aslopeoflus£}nz§percemand

a concave shape;
4, One or both of the following:

a. Cracks within 125 cm
of the mineral soil surface
that are 5 mm or more
wide through a thickness
of 30 ¢m or more for some
time in most years, and
shckwensues or wedge-
Aggregates in a
layer 15 cm or more thick
that has its upper
within 125 ¢m of the
mineral soil surface; or

b. A linear extensibility of
6.0 or more between
mineral 50l surface and
cither a depth of 100 cm
or a densic, lithic, or
paralithic contact,
whichever is shallower.
Cumulic Vertic Haploborolls

HEGG. Other Haploborolls which have:

1. A nwllic epipedon 40 cm or more
thick, of which 50 percent or more of
the thickness has a texture finer than
loamy fine sand, and no densic or
paralrthic contact nor sandy

o ing layer between 40 and 50
¢ from the mineral soil surface; and
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2. A udic moisture regime; and
3. One or both of the following:

2. Cracks within 125 cm
of the mineral soil surface
that are 5 min or more
wide through a thickness
of 30 cm or more for some
time in maost years, and
slickensides or wedge-
shaped gates in a
layer 15 c¢m or more thick
that has its upper
within 125 cm of the
mineral soil surface; or

b. A linear extensibility of
6.0 or more between
mineral soil surface and
either a depth of 100 cm
or a deasic, lithic, or

whichevzr is shallower.
Pachic Udertic Haploborolls

HEGH. Other Haploborolls which have both:

1. A mollic epipedon 40 cm or more
thick, of which, of which 50.percent
or more of the thickness has a exmre
finer than fine sand, and no

cm from the mineral soil surface: and
2. One or both of the following:

a. Cracks within 125 ¢cm
of the mineral soil surface
that are 5 mm or more
wide through 2 thickness
of 30 cm or more_for some
time in most years, and
slickensides or wedge-

AZETCEALES 1IN 3
Wt s s wpper poundar

its r bom:
within 125 cm of the &
mineral soil surface; or

b. A linear extensibility of
6.0 or more between
mineral soil surface and
either a depth of 100 cm
or a densic, lithic, or

whichever is shallower.
Pachic Vertic Haploborolls*

NSTH 615.62, p. 615-325; Remumber ittms HECA,

G. as HECD. through HECJ.

and add the following:
"HECA. Natriborolls which have both:

1. Visible erystals of and/or
more soluble saits 40 cm of the

615.157

b. A linear extensibility of
6.0 cm or more between
the mineral soil surface
and either a depth of 100
cm or a densic, lithic, or
conact,
whichever is shallower.
Leptic Vertic Natriborolls

HECBE. Other Natriborolls which have:

1. A color value, dry, of 5 or more
cither in the upper 18 cm of the mollic
epipedon, after mixing, or ih an Ap
horizon 18 cm or more thick;

2. A moisture control section which, in
6 or more out of 10 years, is dry in
some for six tenths-or more of the
tive days when the soil
temperature at a depth of 50 cm below
the soil surface is higher than 5°C; and

3. One or both of the following:

a. Cracks within 125 cm
of the mineral soil surface
that are 5 mm or more
wide through a thickness
of 30 em or more for some
time in most years, and
Mﬂmkmndes or wedge-
aggregates in a
layer 15 cm ogra?nom thick
that has its upper
within 125 ¢m of the
mineral soil surface; or

b. A linear extensibility of
6.0 cint or more between
the mineral soil surface
and either a depth of 100
cm or a densic, lithic, or
paralithic contact,
whichever is shallower.
Torrertic Natriborolls

HECC, Other Natriborolls which have both:

1. A udic moisture regime; and
2. One or both of the following:

a_ Cracks within 125 em
of the mineral soil surface
that are 5 mm.or more
wide through a thickness
of 30 cm or more for some
e in most years, and
slickensides or wedge-
shaped aggregates in a
g{em_cmormobt: thick
14 its upper boundary
within 125 cm of the
mineral soil surface; or

b. A linear extensibility of
6.0 cm or more between

mineral soil surface; and the mineral soil surface
and either 2 depth of 100
2. One or both of the following: <m or a densic, lithic, or
. paralithic contact,
a. Cracks within 125 cm whichever is shallower.
of the mineral soil surface Udertic Natriborolls"
that are 5 mm or more
wide through a thickness NSTH 615.62, p. 615-328, (see 615.89, p. 615-493 and
of 30 cm or more for some 615.104 p. 615-600); Before itern HGCL
time in most years, and (Pachiccﬁﬁ'?dons ed o item HGCJ.
slickensides or wedge- and . above) add the following new
ates in a items and remumber items HGCI. ic
llgex;:ss £m or more thick A i Holls changed to ﬁJsHK ab:‘\jrc) t}z{raun
t has its upper boundary ic Argiudolls, rﬁn 1o .
within 125 cn of the above) mGM. through HBGP .:

mineral soil surface; or
*HGCK. Other Argiudolis which have an argillic
horizon that has a clay increase with depth of 20
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‘p;reem or more (absolute, in the fne-earth
ion) within its vpper 7.5 cm.

or more (or a sodium adsorption ratio of 13 or
more) w;ihm 100 cm of the mineral soil

Abruptic Argiudolls”
NSTH 615.62, p. 615-328, (see 615.89, p. 615-493), NSTH 615.90, p. 615-552, column 2, Definition of
HGCM. (changed to HGCN. above) o Endoaquerns, item 1.; Delets ", or 2 natric

HGCO. and add the following:

" HGCL. Other Argiudolls that have an albic

borizon that is direcﬂyfb&lo\(w dacu;olhcm
lpedon orisa of the (ochric on.

® pat Alhiccxrgindnlls

NSTH 615.89, p. 615-492, Definition of Typic Argiudolls;
A:& the following:

*6. Do not have an argillic horizon that has 2

clay increase with depth of 20 percent or more
(absolute, in the fine-earth fraction) within its

upper 7.5 cm;

7. Do not have an albic horizon that is direcdy
below the mollic epipedon or is a part of the
(ochric) epipedon.
NSTH 615.130 p. 615-655; Change item HGEF. to read:
*HGEF. Other Hapludolls which have:

1. A mollic epipedon 60 cm or more

horizon" and add an 1tem 4, as follows:

4. Do not have a natric horizon nor an
exchangeable sodiun percentage of 15 percent
or more (or a sodium adsorption ratio of 13 or
mwm_' in 100 cm of the mineral soil

NSTH 615.90, p. 615-553, column 2, Definition of

rts, ittm 1.; Delete ", or a natric
horizon” and add an item 4. as follows:

*4. Do not have a natric horizon nor an
exchangeable sodium percentage of 15 percent
or more (or a sodium adsorption ratio of 13 or
1more) within 100 cm of the mineral soil

.

NSTH 615.90, p. 615-555, column 1, Definition of
Natraquerts;

erts; Rewrite as follows:
"Nammaquerts are Aquerts which:

1. Do not have a salic horizon por a duripan that

thick, of which 50 percent or more of has its upper boundary within 100 ¢m of the
ﬂxeihicknesshasalt’:xnueﬂmrm mincral soil surface; and

loamy fine sand: and . .

2. Either 03 . Z.Haveammclgonmnorhavu?ls

. .3 percent or more organic rcentage o reent
carbon at a depth of 125 cm below the ormon_(ogasodmmﬁsorpﬁonuﬁog 13 or
mineral soil surface, or an irregular more) within 100 cm of the mineral soil
decrease in organic-carbon content from * surface.”

a depth of 25 cm to a depth of 125 cm,

or o a densic, lithic, or

contact if shallower; NSTH 615,115, p. 615-607, column I, lines 31 and 32,

3. A slope of 25 pervent or less; and
4. In one or more horizons within 100

rewrite the following sentence: “The
sccondary calcium carbonate generally is easy
because it occurs as a white,

0 recognize
powdery filling, as concretions, or as pendants

cm of the mineral soil surface, redox or crusts below pebbles and stones.” as
depletions with a chroma of 2 or less, follows:
and also aquic conditions for some time
in most years (or artificial drainage).” "The identifiable secondary carbonates
Aquic Cumulic Ha " (defined below) are generally easy t
recognize.
615.158 to
Changes to Natraquerts 615.159
NSTH 615.90, p. 615-550, column 1, item EAC., . . .
following "patric horizon” add the following: This amendment is a result of recommendations from the
International Committee on Families ICOMFAM). The
" or have an exchangeable sodium percentage committce was established in 1987 with Dr. B. F. Hajek,
of 15 percent or more (or a sodium adsorption Auburn University, as Chair.
ratio of 13 or more) within 100 ¢cm of the .
mineral soil surface® Page 49, column 2; Delete entire section on Particle-size
. classes, and add the following:
NSTH 615.90, p. 615-550, Definition of Calciaquerts; . .
Rewrite as follows: “Particle-size classes

*Calciaquerts are Aquerts which:

l.mvenqlcicllwoaimn%ehzsjts ril
boundary within 100 cm of the mineral soi
surface; and

:lzn.‘sl)_omthaveanlicho;izpn%admfigénmt
its upper boundary within 100 cm o
mineral soil surface; and

3. Do not have 2 patric horizon por an
exchangeable sodium percentage of 15 percent
or more (or 2 sodium adsorption ratio of 13 or
morg‘)anhm in 100 ¢m of the mineral soil

m 'I .

NSTH 615.90, p. 615-55]1, column 2, Definition of
Dy ris, item 2.; Delete *, or a natric
horizon" and add an item 3. as follows:

3. Do not have a natric horizon nor an
exchangeable sodium percentage of 15 percent

615-702 (430-VI-NSTH, March 1996)

A pumber of the definitions of taxa have limits

dm:mwhhﬂmmmofsmd_. silt, clay,
and rock fragments in selected horizons or
within arbitrary limits of depth. Particle-size
clagses are used in some of the criteria and
definitions of taxa in the that follow.
These classes

.Omprﬁsmdml forduqnlgﬂge
samples for particle size
mgn_nmthet_efore included with the
fine carth in the particle-size classes.
However, cinders, pumice and pumice-like
fnlfmqmmmmdas ts in the
following keys regardless of their rapnare
resistance class.

In contrast to the particle-size classes defined

ge 1:;1;}:l of the ﬁch%ﬂy le\(rel. the mch;ses uls;)d in
owing TS (ex r 19) are

based on horiz.unsp:r laye::gts defg:d in the



Part 615 - Amendment to Soil Taxonomy . 615.159

. respective criteria rather than the particle-size
control section (defined in chapter 19).
Because they have a different ¢ontrol section,
these classes are commonly different than the
particle-size class defined for the family.”

Page 80, colmmn 1; Delete entire section on families and
series and replace with the following:

“FAMILIES
gemisﬂ?mgo_ly.meinmmh:’spun_m_ roup
soils within a su
physicallndchcmigr;l%%erﬁe%uﬂect
their_mqunse:om%fmcmmd .
manipulation for use. TeSponses o
manblephnesofallsoilsmafmﬂym
y enough the same to meet most of our

needs for practical interpretations of such
. In some cases, soil rties are

The following arc defined primarily to provide
owing a primarily |

groupings of mineral soils with

ranges i

1. Particle-size classes in horizons of major
biologic activity below plow depth;

2. Mineralogy classes of the same horizons
that are considered in naming particle-size

3. Cation exchange activity classes of cermin
particle-size and mineralogy classes using the
same horizons that are considered in naming
particle-size classes;

4, Calcareous and reaction classes of horizons

directly below plow depth;
5. Soil eemperamre classes;
%l‘hicknecsofﬂwsoilpemblebym;

7. Classes of coatings and classes of cracks

are used in defining some families to produce

the needed homogeneity.

These ies are I to the

mve-mmmrmdw

pmdlllcltli'o:ogolim- fomms_oilugefor
or for

purposes. 'Ihgdiﬁeunﬁaemdisc?sgedin

more detail m chapter 19.*

Page 84, column 1; Delete entire section on families and
replace

with the following:
*Families
Names of families are polynomisl, Each
comiof e mame o, bgro
e terms, ly or more, to
indicate the i g-size class (or

(3 classes), ruptare resistance (2 classes), and
classes of coatings and classes of cracks (3
classes). Names of most families have three
w five descriptive terms that the
subgroup name, but a few have only one or
two and 2 few as many as six. An example
iven in mble 6 is a family of fime-loamy
mle_size(:).qnixed(mmmlogy)_. )

ractive (cation exchange activity),
gﬁms(mlmsmdmcﬁog{mﬂc
(soil temmperamre) Typic Torrifluvents.

Series

Names of series as a rule are abstract place
pames. The name usually is taken from a
place near the one where the series was first
recognized. It may be the name of a town, a
county, or some local feature. Some series
bave coined names. Many of the series pames
have been carried over from earlier .
classifications. Some have been in use since
1900, Themmclof;sehr:‘zsumoe&no
meaning 1o people who have no other source
of information about the soils in it."

Page 84, column 2; Delete entire section "Meaning in the
names” and replace with the following:

"MEANINGS IN THE NAMES

The Jocity and Y ston series (table 6) are
wo .&'f.ﬁm of t?:l;ngne-loamy. mixed, .
superactive, calcareons, mesic family of Typic
Tormrifluvents. The meaning of each of these
terms is defined later, but in a general way the
name tells us the following:

Fine-loamy means that from a depth of 25
100 cm there is no contrast in particle-
size class, the conment of clay is between 18
and.'ilslremm.ls rcent or mnore of the
material is coarser 0.1 mm in diameter
(fine sand to very coarse sand plus gravel),
but less than 35 percent by volume of the
material is rock 2.0 mm or more in
diameter (less than about 50 percent by

t) e average textre, then, is more
ikely to be loam, clay Joam, or sandy clay
loam. Mixed means a mixed mineralogy, that
is: There is less than 40 percent of any one
mineral other than quartz in the fraction
between 0.02 mm and 2.0 uom i diameter;
Total iron plus gibbsite (by weight) in the fine-
earth fraction is 5 percent or less; The fine-
mﬂrﬂlmfncuon bas ﬂ;zll,gst ;_mc of d:e_foﬂomng“ .

nates, of a suspension of 1 g

soil in 50 ml 1 M NaF is 8.4 or less after two
minutes; or has a ratio of 1500 kPa water to
measured clay of 0.6 or less; And less than 20
g;om(byweight lauconitic pellets in the

-earth fraction. gupemm'vemunsﬂie
cation exchange ity divided by the

clay is 0.60 or more. Calcareous

means that the soil has free carbonates in all
parts from a depth of 25 to 50 cm and that, in
roughous. Mesie miicai & Motk
throughout. e.'m:.lm dammesic-
temperature regime, is, mean annual
soil ramre is between 8°C and 15°C (47
and 59°F) and the soil temperanure flucmates
more than 8°C between summer and winter,
In other words, the soil is somewhere in the
midlatimades, summer is warm or hot, and
winter is cool or cold. Depth of soil when no
class is used, in Typic Torrifluvents, this
means the soil is 50 cm or more deep.

The meaning of typic varies with the great
group. Torr indicates a tofric (dry) moisture
ﬁfm' Fluv indicates sediments, probably

uvium, because fresh eolian sediments may
be sandy, silty or clayey, but are rarely fine-
loamy. Ent, the syllable, tells us that the
soﬂxsf:,‘pgl_im}olandlmnoumbic hicl:uriczon
DOr 4 fragipan, no afrost, no argiihic,

" pemnim] i

PpeTogypsic, placic, nor ic horizon mor a
duripan wnm% 100 ¢m of the mineral soil
surface, no sulfuric horizon within 150 cm of
the mineral soil surface, and no histic, mollic,
plaggen, nor umbric cpipedon.

We can, therefore, visualize a soil on a flood
plain or alluvial fan in an arid temperate
climate. Although the soil may be a bit salty,
it cannot be extremely salty. It probably has
stratification but bas no severe limitation for
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- lmgluon Under irrigation, iron chlorosis

may be a problem it sensitive plants, If the
soil is not irrigated, it can be used only for
Lmited grazing.”

Page 88, column 2; Delete entire section "Names of

families” and replace with the following:
"Names of fumilieg

Each family requires one or more names, The
aegmcalfmﬁlymmewmofnsemsof
riptive terms modifying
name. For these terms we take the class
names that are given later for particle-size
class, mineralogy, and so on, tn family
differentiae (ch. 19) To have consistent
nomenclamre, the onder o! destmpﬂvel:rms
szoffm:sls

class, uuonexchangemvny
class, andﬂmmonclass soil
tempemmachss SD) chSS l'l!pl‘l.l.l!
resismnce class, classes E tings, and
classes of cracks.

An altemate family name is the name of one
of the series in the family, This is 2 shoner
name intended for use where a long
name js inconvenient. short natne is
most useful if the series is a common one that
is well known i the locality.

Redundaney §
avoided. Particle-size class and teoperamre
mmmldmtbensedmmeﬁmﬂym
are specified in the p name,
Pgamments, by definition, all have a sand or
loamynndu:mnmdmmasmdy -
size class, uniess they are ashy. lus re
mdummusenpamclem

Psamments, unless

allsoﬂsmmbon'lmdmhave fonmnve

t(:lemcmbar)mllllnmbotdermhavefngld

oruofngnd soil temperature class. Thus
mdmdantmmef-mﬂngsof

Bonlfs Borohemists, and 5o on."

Page 383; Delete entire chapter 18 (retumbered as chapter

615-704

19 and insert the following new chapter:
"CHAFTER 19

FAMILY AND SERIES DIFFERENTIAE
AND NAMES

ltwnspommdmnearherﬂmﬁm:smd
senesurve rposes that are Jargel
tlheaenes&ls ract, and

names of ies are , the control
secnnnsmwhmhlhcnmsapplymgwen,
and the criteria, including the taxa in which
they are used are indicated. An example of a
family is given to show how the family name
is derived, and the differences between the
twosemsm!hnfmﬂympomedmus
examples of series differentiae.

FAMILY DIFFERENTIAE FOR
MINERAL SOILS AND MINERAL
LAYERS OF SOME ORGANIC SOILS

To distinguish families of mineral soils and
mineral layers of some organic soils within a
subgroup, ﬂxefoﬂowmgdlffememqwd
The components of the family name are listed
and defined in the same in which the
components appear in the family names,

Particle-size classes

Minenalogy classes
Cmone%cmmychsses
Calcareous reaction classes
Soil temperature classes

-

(430-VI-NSTH, March 1996)

Particle-size classes and their
substitutes

Definition of particle-size classes
and substitutes for classes of
mineral soils

'lhetempamclmechssnsusedm
W gnm-smcompomo’x‘:ngf;l
e s0il (excluding orgapic matter ts
more soluble than m), while the term
texture is used in its fine
fncuon.whld:conmtsofpamclesmtha
diameter of less than 2.0 mm, Substitutes for
particle-size classes are used where normal
particle-size classes do pot characterize these

components adequately.

The particle-size classes of this taxonomy
represent a compromise between conventional
d:vmnsmpedologlcandmengmeermg
classifications. Engineering classifications
have set the limit between sand and silt at a
dismeter of 74 microns, mgddogm
class:ﬁnuonshlveputna 503:20
microns. Enginecring classifications have
been based on grain-size percentages by
welghtmmesoxlﬁtcnonlessmummm
. While textural classes in pedologic
clnmﬁmnons have been based on gemenmges
by weight in the fraction less than 2.0 mm in
duameter. In engineering classifications, the

Ty~ separate (diameter between
0.05 mm and 0.1 mm hasbeenmbdmdedby
the 74-micron limit. deﬁmg le-
size classes for this taxonomy, 2
dxm:onhasbecnmd_e,bmmadxﬁemnt
way. A fine sand or loamy fine sand normally
eommnnappmableammmtofveryﬁm
sand, but the very-fine-sand fraction is mostly
coarser than 74 microns. A silty sediment
such as loess may also contain an appreciable
amount of very sand, most of
however.xsﬁnermummns Som

daeu lﬁnenndlnsggms
taxonomy, the ve| n
allowed to " ﬂmt.ynlsmcludedwxﬂ:mesand
lfﬂwmueém fraction) of a soil is
sand, loamy sand, or coarser. It is,
however.mtedasnlufmcuxm:svely
fine sand, loamy very fine sand, sandy loam,
sxltloam,orﬁner

No single set of classes seems
ad mnnmdMaefor
the hndsofsmls So this mxonomy
lspmvngenmlmdandllmore
m‘“‘“’"" This perumis miatcty foe
T. permits Vi
K‘m‘l distnctions between families h:?c soils l‘fior which
esxzelslmpomnl..w roviding

madergmnpmgsforsoﬂsmw narrowly

ool separmaone. Thue the oo ae

e term

xsmedfofr;gmsoﬂf(-som_esﬂ tomdluvtcagll?;
content o percent percent in Vertisols)
or more in specific horizons, while in other
ﬁmﬂnsmemommmwlydeﬁnedwrmsﬁne
and very fine indicate that these horizons have
clay contents either of 35 (30 fpm:emm
Vertisols) to 60 percent, or of 60 percent or
more, in their finc-carth fraction, The term
fine earth refers to particies smaller than 2.0
mm in dismeter, term rock fragments
means particles 2.0 mm or more in diameter
that are strongly cemented or more resistant to
rapmre and inc all particles with
borizontal dimensions smaller than the size of
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. a pedon. Cemented 2.0 mm or
more in dismeter that are less strongly
ccmenmdmlefenadm

fragments are broken
fngnm .Ommc;rlessr:dumf rl
on © es for cle
sweaml mmmem?o’x?mludedm
mﬁncmﬂ:mmepamclc-smclasses
However, cmders.pumxoundpmmcehk

fragments are treated as fragments in
substimxes for classes regardiess of thelr
ruphure resistance class.

There are two situations in which particie-size
class names are not used. In one, the name js
mdundantswh::dfornndyl{mmsmd

subgroups.
have 2 sandy texmre by definition and
are in a sandy particle-size or an ashy

substitute class. Nopamcle-azechssnsused
mﬁcﬁmﬂymsof?gmmm
pnmmcnm:mbgm:psthat

In the second situation substitutes for particle-
size classes are used. Particle size analysis is
difficult 1o apply w some soil materials that
are derived volcanic ejecta and/or have a
high content of sequioxides and organic
matter. Normal particle-size classes dolnot
chanacterize these components adequately
cannotbemdﬂydnsper:ledmdm
ts of dispersion ate variable
Consequently, substitutes for particle-size
chssmmesmuwdfonhosepamofsoﬂs
that have andic soil properties or a high
amount of volcanic glass, as is the case with
Anduolsmdmym:ndvmndxc
s of other soil orders. In addition,
Spodosol:lmnmmilndenu&d
subgmups ve andic soil properties
msomehonzonswﬁnmmepamcle-m
control section, and particle-size class pames
are not used for these horizons. Particle-size
class names are applied, al with
reservations, to spodic horizons and other
homomﬁadomthave@om”m&m
Mtwnums:gmiumamoumsof opl
imogolite, femhydm
wzl'd lsoncmnwnlogychss
below)xshelpﬁxlmldemfymgmese

lngeneul the weighted average particle-size
class of the whole particle-size control section
(defined below) determines what particle-size
class pamoe is used as a component of the
family name. If 2 weighted average particle-
mchssﬁmesforonepmmdmor
more substitute names for the remaining
parts of the control section, the name of the
thickest part is used for that soil family.

If, howevefr,ﬂ:cpamclwﬁm conlgol section
consists of two parts SITO! contrasting
le-sxzeormbsummchss?i(hsted
low) xfboﬂnpmsleScmormon

? not in the control
secuon),and transition zone between
them is less than 12.5 em thick, bothchss
names are used. Forenmple.lfnsollmuts
all of the following: criterion D). (listed below)
under the control section for particle-size
classes or their substinites; any Ap horizon is
less than 30 cm thick; ihewelghtedave e
pamcle-ﬂzeclusofﬂxe t30cmof
soil is sandy; the weigh eorme
lower part Is clayey; mdthemsmonzonexs
less than 125 ¢m; the family e-size
class of that soil is sandy over clayey. If the
pnrucle-mfe&ommnmcm&smmm

of strongly
belaw,th-thesoﬂ%mmmso
class named for the pair of adjacent classes
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that contrast most strongly. The aniso class is
considered %an of the particle-size class name
and is set o commas after the pamcle-slze
hame. An e le follows: sandy over
clayey, aniso, mixed, active Aridic Haplusto
Generalized particle-size classes
Two gencralized particle-size classes, loamy
md ey, are used with shallow classes
bc:lol\:rﬂ)n and soils in ﬁmc.
ssarenic, lithic, elic subgroups.
q"h:: clayey class is usedpxenmnll strongly
contrasting le-size classes with more than
35 percent clay (30 percent in Vertisols). The
loamy particle-size class is used in contrasting
classes, where appropriate, to characterize the
lower part of the e-size control section.
The encralized ., where appropriate,
used for all suongl co
pumcle-mchssesmatmc ¢ a substitute
For example, loamy over pumiceous or
cmdery (not ﬁne-loamy Over pumiceous or
cindery) is used

Six generalized classes, defined later in this
chapter, are used in Terric subgroups of
Histosols.

Control section for particle-size
classes or their substitutes for

mineral soils
The icle-size and substitute class names

below are applied to ¢certain borizons, or
to the soil materials within speci
limits, which have been designa
g:mcLlc-mu control section. The lower

of the control section may be ata
upec;ﬁe? depth (in centimeters) from the
mineral soil surface or the upper boundary of
ln orgxmc layer with andic soil erties, or
lmml:loundary of a mot— layer,
cic,

, OF placic nzon. continious
onmm. or at a densic, lithic, paralithic, or
petmfemc contact. The followmg list of

le-size control sections for

of mineral soils is as a key.
'mzskcy.hkeoﬂmsmmuxommy;s
designed it such a way that the reader makes
the correct classification by going through the

stemmnll.sumngatmebe
X 0¥!c by one all classegsuvlvgl:.lncsh

quest.mn The soil belongs to the first class
hmdforwhu:hthcsoumcetsanmecmm

boundary of an argillic,
namc, or honz.on isused in
following key. This boundary is not always

obvious. lfoneofﬂlesehonzonsupmsem
but the is irregular or broken,
as in an or B/A horizon, consider the
depth at which half or more of the volume has
the fabric of one of these horizons as the

upper boundary

Key to the control section for
particle-size classes or their
substitutes of mineral soils

A. For mineral soil soils that have the upper

of permafrost or a root limiting
layer within 36 cm of the mineral soil surface
use 1. or 2. below: or other mineral soils go
to B. below

1. Permafrost: Between the mineral soil
sutface and a depth of 36 em; or

2. A root-limiting layer: Between the
mineral 1%

soil surface and the root-
limiting layer.

615-705
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" B. For Andisols: Between either the mineral

soil surface or the upper boundary of an
organic layer with andic soil properties,
Whicheveryi:rm.l!ower. and tge shallowest of
the following: (a) a depth of 100 cm, or (b) &
root-limiting layer or contact, or (¢) a depth of
25 cm below the upper boundary of

permafrost. or

C. For those Alfisols, Ultisols, and great
groups of Aridisols and Mollisols,

soils in Lamellic subgroups, which have an
argillic, 2 kandic, or a nattic horizon that has
its upper boundary within 100 cm of the
mineral soil surface and its lower boundary at
a depth of 25 cm or more below the minetal

soil surface, or which are in a or
ic subgroup, ml.hmmm::vﬁor

arenic 3
other soils go o D, below

1. Suongly contrasting particle-size
classes (defined and listed later) within
or below the argillic, kandic, or natric
horizon and within 100 cm of the
bt;u:nm;oﬂfmearg;’lli: m i
o 'y |°r
natric horizon and either a of 100
cmﬁpn:.ﬂleﬁinenlsoil ora
root-limiting layer or contact,
whichever 15 shallower: or

2. All of the argillic, kandic, or
mz::;oninorbelowamgipu:
Between a depth of 25 cm, from the
mineral s0il surface, and the fragipan;
or

3. A fragipan ata of less than 50
cm below the top of the argillic, kandic,
ornauichomn: Between the upper
boumhryo lrgilhc,hndm.or
natric horizon and the fragipan; or

4. Other soils that meet C. above:
Either the whole argillic, ksndic, or
natric horizon if less than 50 cm thick,
or its upper 50 cm.

D. For those Alfisols, Ultisols, and
groups of Aridisols and Mollisols which are in
a lametlic su or have an argillic, a
boadary at 5 depth oF 100 o OF more o
ata [V CIm Or more
surface, and which are notin 2

fower boundary of tn AP Boraom r & depth
T of an rizon Or 4

of 25 cm from the mineral soil surface,
whichever is deeper, and a depth of 100 cm;
or

E. For other soils which have an argillic or a
natric horizon that has its lower boundary at a
depth of less than 25 cm from the minsral
surface: Between the upper boundary of the
argillic or a natric horizon and a depth of 100
cm from the mineral soil surface, or to & root-
limiting layer or contact, whichever is
shallower; or

boadty of an Ap horizen or & depth of 35
orf an T1ZOND Or & 0

cm from the mincral soil surface, whichever is
decper, and the shallowest of the following:
(a) a depth of 100 cm from the mineral soil
surface, or (b) a root-limiting layer or contact,
or (c) a depth of 25 cm below the upper
boundary of permafrost.

Key to the particle-size and
substitute classes of mineral soils

size classes listed below), or in part of the
control section (if that part s as an
elen_:mtiponeofme.mng{co i
particle-size classes listed below), or
throughout the control section, & fine-earth
component (including associatzed medium and
fimer pores) of less than 10 percent of the total
volume; and meet one of the following scts of
substitute class criteria:

1. Have, int the whole soil, more than
60 percent (by weight) volcanic ash,

cindfrs. lapilli, pumice and pumice-
like™ fragments and in the fraction
coarser than 2.0 mm, two thirds or

more (by volume) pumice and/or
pmmcﬂke fragments.
or

2. Have, i the whole soil, more than
60 percent (by weight) volcanic ash,
cmgﬁ. lapilli, pumice and pumice-like
fragments and in the fraction coarser
then 2.(; mm, les:n%xm two ﬂ;iiid;s (by
volume) pumice and pumice-
fragments.

Cindery

or

B. Other mineral soils that meet, in the
thickest part of the control section (if the
control section is not in one of the mnfly
conirasting particle-size classes listed below),
or in part of the control section (if that part
qualifies as an element in one of the strong!
particle-size classes listed below),
or thro the control section, one of the
following sets of substitute class criteria:

1. Have sndic goil jes, and a
less than 30 percent on undried sl
on es
and Jess than 12 percent on dried
: or

2. No andic soil properties, and a total
of 30 percent or more of the 0.02-t0-
2.0-mm fraction (by grain count)
SETepa. Eiass-comn Eriae sod
other vitric volcaniclastics; and

a. A total of 35 percent or
mu (by volume) rock

fragments, of
ich two thirds or more

(by volume) are pumice or
pumice-like fragments.
Ashy-prmmiregus

or

b. Have 35 percent or

more ('I;)t's volume) rock
BEREs. Ashy-skeletal

or

c. Have less than 35

m volume) rock
or

Ashy

3. Have a finc-carth fraction which has
andic soil properties, and which has a

water content at 1500 kPa tension of 12
percent or more on air-dricd samples or

Pumice-like - Vesicular pyroclastic materials other

A. Mineral soils that have, in the thickest part
of the control section, (if the control section is
not in one of the swrongly contrasting particle-

than pumice that have an apparent ific gravity

(including vesicles) of less than 1.0 g/cmS.

(430-VI-NSTH, March 1996)
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of 30 w 100 on uxinied
samples: mfem
a. Have a wial of 35 Eemem or
more volume) roc
, of which
two thirds or more (by volume)
are pumice or pumice-like
fragments., :
Medial-Fasiiceous
or
b. Have 35 percent or more (by
rfugmems

volume) roc! 3
Medial-skeletal
or

c. Have Jess thon 35 percent (by
volume) rock fragments.
) Medial

or

4. Have a fine-earth fraction which has
andic soil properties, and which has a
water content at 1500 kPa tension of

100 percent or more on

samples: and

a. Have a wtal of 35 percent or
more vohme)mcf::d;ch
fragments, of w]
twodmdsorm(byh\alume)
are pumice Or pRIMIce-)
fragments,
Hydrous-pumiceous

or

b. Have 35 percent or more
volume) mcr by

or

c. Hlve) l'c::kﬂmn 35 percent (by
volume fragments.
Hydrous

or

C. Other mineral soils that have a particle-size
class that has (by weighted average) in the
thickest part of the control section (if the
control section is not in one of the swongly
contrasting e-size classes listed below),
orin of the control section (if that pant

i asmelemcptmoncofthemngl¥

or thmuzgouft l‘:’:s mlosecnon. a( fine-earth
oomponent o percent (including
jated medium and finer pores) of the total

vol!m
Fragmental
or
{In the following classes "clay” excludes
size carbonates Ca.l'bomn:s{)f clay size w

treated as silt. Ifﬂwnnoofpemtwmr
mmcdalsmmumnmmese
of measured clay is 0.25 or less or 0.6 or
more in half or more of the particle-size
control section or part of the particle-size
connol section in strongly contrasting classes,
the percentage of clay is estimated with
tbefollovnngfomna

Clay % = 2.5(% water retained at 1500 kPa
tension - % organic carbon)]

D. Other mineral soils that meet, in the
thickest part of the control section, (if part of
the control section has a substimite for particle-
meclxssmdxsmtmoneofﬂzcmngl

e-size clagees listed below),
or of the control section (if that part
quzhfl;em an element in one of the strongl

contrasting particle-size classes listed below),

(430-VI-NSTH, March 1996)

or throughout the control section meet one of
the following sets of particle-size class criteria:

1. Soils with 35 percent or more (by
volume) rock ﬁgmmls and a fine-
earth fraction a texmre of sand or
loamy sand, including less than 50
percent (by wclght) very fine sand.

or

2. Other soils with 35 percent or more
(by volume) rock fragments; and less
than 35 percent (by weight) clay.

or
3, Other soils with 35 percent or more
fragments.

volume) rock
(by Clayey-skeletal
or

Other soils with 2 texture of sand or
o by Welaho) vety e sand i

reent (by weight vexy in
pereent (by weight)

Sandy

or

5. Other soils, Vertisols,ina
shaliow f-m-ly ow), or in 2
lithic, arenic, i , or a pergellic
sul , or the layer is an element in
a strongly contrasting e-size class
(listed below) and the layer is the lower
element or the other element is a
uoft?ltoamy ﬁmmandhas
a texture very ve
e o, i,
rcent (by weight) clay In
ﬁm—urﬂ:pefnmn. gk y
Loamy
or
6. Other soils that have in the fraction
less than 75 mmmdmmuer.wngemt
or more (by weight) les
dismeters of 0.1 to 75 mm (fine sand or
coarser, including rock fragments up o
7.Scmther) andless'hmlp
gmmm(bywelght)chymﬂ:eﬂne-
fraction.

Coarse-loamy

or

7. Other soils that have in the fraction
luslhl_75mmmdnmcmr 15 percent

or more (by weight)
dgmrs(bgf 0. l'gng 7 (ﬁne sand or
codrser, fra ts up t0
7.5em mcﬁﬁ& w0 3{5
percent (by w y (Verusols are
excluded).

Fine-loamy

ar

8. Other soils that have in the fraction
less than 75 mm in diameter, less than
15 pemem (bg weight) particles with
ml:::wkm;(ﬁmsam:n
mr,m roc] gments up to
7.5 em in diameter); andmtheﬁne?
carth fraction, less than 18 percent (by

weight) clay.
Coarse-silty

or

9. Other soils that have in the fraction
less than 75 mm in diameter, Jess than
15 percent (by weight) particles with
diametars of 0.1 o 75 ram (fine sand or
coarser, including rock fragments up to
7. Scmmdmmmer). and in the ﬁnﬁ:p
carth fraction, 18 to 35 percent (by
weight) clay (Vertisols are excluded).

615-707
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or

10. Other soils in a shatlow family
(defined below), or in a lithic, arenic,
ggsmmic, or a pergellic subgroup, or
hye;ismqlelmm_nmam ly
COntrasting e-size classes
below), 35 percent or more (by
weight) clay (more then 30 percent in
Vertisols).

Clayey
or

11. Oﬂn)nisoiltshgaxﬁgave (by weighted
avi (=4
w:m%; clay in the ﬁne-eanhpmm %mm

or

12. Other soils.
Very fine

Strongly contrasting particle-size
classes

The purpose of strongly contrasting particle-
size classes is 1o y changes m pore-size
distribution or composition, which are not
identified in higher soil categories, and which
seriously affect the movement and retention of
water and/or nutrients.

The following particle-size or substinite.
classes are considered strongly contrasting if
both pares are 12.5 cm or more thick
(inchuding parts not in the particle-size control
section; however, substitate class names are
used only if the soil materials to which they
apply extend 10 ¢cm or more into the upper
part of the particle-size control section.), and
if the transition zone between the two parts of
the icle-size control section is less than
12.5 cm thick:

r either class,

1. Ashy over clayey.

2. Ashy over loamy-skeletal.

3.-Ashy over loamy,

4_ Ashy over medial-skeleml,

5. Ashy over medial if the water
content at 1500 kPa tension in dried
sampies of the fine-carth fraction is 10
percent or less for the ashy materials
and lnsagemem or more for the medial

materials.
6. Ashy over pumiceous or ci if
there is an absolute difference of 20
percent or more between volumes of
rock fragments in the two parts of the
7 Ashl 1;;!my sandy-skeleral

. Ashy over or - .
8. Ashy-skeletal over fragmental or
cindery if the volume of the fine-carth
fraction is 35 percent or more (absolute)

in the ashy-skeletal part than in

5: fgg:nml or cindery part.
9. Cindery over lmﬁ'
10, Cindery over -skeletal,
11. Cindery over medial. .
12. Clayey over fine-silty if there is an
absolute zm rence of 25 percent or
more between clay percentages of the
fine-carth fraction in the two parts of

. over fragmental.
14. Chz? over loamy if there is an
absolute difference of 25 percent or
more between clay percentages of the

615-708 (430-VI-NSTH, March 1996)

fme-carth fraction in the two parts of
the control section.
15. Clayey over loamy-skeletal if there
is an absolute difference of 25 percent
or more between clay percentages of
the fine-earth fraction m the two parts
SO et

. Clayey over y or y-
skeletal

17. Cl:{e}r-skeletal over sandy or
sandy-skeletal.

18. Coarse-loamy over clayey.

19. Coarse-loamy over .

20. Coarse-loamy over sandy or sandy-
skeletal if the coarse-loamy material
coptaine less than 50 percent fine or
coarser sand.

21. Coarse-silty over clayey.

22, Coarse-silty over sandy or sandy-
skeleral

23. Fine-loamy over clayey if there is
an absolute rence of 25 percent or
more between clay percentages of the
fine-earth fraction in the two pans of
5% Foneoammy over fragmenal

. Fine-loamy over fragmentl.
25. Fine-loamy over sandy or sandy-
skeletal. Y
26. Fine-silty over cla)?'zy if there is an
absolute difference of 25 percent or
more between clay percentages of the
fine-carth fraction int the two parts of
the control section.
27. Fine-silty over .
28. Fine-silty over sandy or sandy-
skeletal,
29. Hydrous over clayey-skeletal.
g(l). gygmus over clayey.

. Hydrous over fragmental.
32. Hydrous over loamy-skeletal.
33. Hydrous over loamy.
34. Hydrous over sandy or sandy-
%wmmy' sandy or sandy-skeletal

. over or -skel
if the loamy material contains than
gg percent fine or coarser sand. o

. Loamy over pumiceous or cindery.
37. ~skeletal over clayey if there
is an absolute difference of 25 percent
or more between clay percentages of
the fine-earth fraction in the two parts
% ""Lo.my"""‘?;i:‘&“ fragmental

. over fragmental if
the volume of the fipe-earth fraction is
a5 or more (absolute) greater in
the -gkeleml part than in the

fragmental .

39. umi'e-akretlenl over sandy or
sandy-ske if the loamy material has
less than 50 percent fine or coarser

40. Medial over ashy if the water
content at 1500 kPa wnsion in dried
samples of the fine-carth fraction is 15
percent or more for the medial materials
m“:emorlessformushy

41, Medial over clayey-skeletal.
42. Medial over clayey.
43, Medial over .
44. Medial over b if the water
content at 1500 kPa ension in undried
samples of the fine-carth fraction is 75
percent or less for the medial materials.
45. Medial over loany-skeletal.
29. ﬂedal over loamy. ind

. Medial over pumiceous or cindery.
48. Medial over sandy or sandy-
o N edial-skelerl fragmental

. over or
cindery if the volume of the fine earth
fraction is 35 percent or more (absolute)

r in the medial-skeletal part than
; or cindery part.

50. Pumiceous or ashy-pumiceous over
loamy.
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51. Pumiceous or ashy-pumiceous over
medial-skelewl. .
52. Pumiceous or ashy-pumiceous over

53 Pumiccous or ash:
or ashy-pumiceous over
or sandy-skeletal.
over clayey.
55. Sandy over loamy if the loamy
material contains less than 50 percent
fine or coarser sand.
56. Sandy-skeletal over loamy if the
loamy material conteins less than 50
percent fine or coarser sand.

Mineralogy classes

The mineralogy of soil is kmown to be useful
in making ictions of soil behavior and
Tesponses to management. Some mincralogy
classes occur or are important only in certamn
taxa or particle-size classes, and others are
mﬁ)ommmallpnmcle-smchsscs The

keymmmcnlogyc!asusn

to make those distinctions.

Control section for mineralogy
classes

The control section for mineralogy classes is
the same as that defined for the particle-size
classes and their substimies.,

Key to mineralogy classes

This key, like the others in Soil Taxonomy, is
desxgnedmmchnwlyﬂmmemdermkes
a:ymmt classification by go& through the

mﬂy.mn
and eliminati one any classes which
mcludecnmmmggnotﬁtﬂwsodm
question. The soil belongs mto the first class
listed for which it meets all the required
criteria. The user should first check the
criteriz in section A and, if the soil in question
does not meet the criteria listed there, proceed
on w sections B, C, D, and E, until the soil
Fo fi‘fmm ly icle

T 50 strong| oomsnngpam -gize
classes, the mineralogy for both named
pamcle—mes of substitutes are given, unless
they are the same. Examples follow: ashy
over clayey, mixed (if both the ashy and
chyeymmed) superactive, mesic Typic

; clayey over sandy or sandy-

skeleﬂ.l smectific over . thermic Vertic
Umchmpt.

A. Oxisols and “kandi” and “lanhap S;nu
groups of Alfisols and Ultisols that m
control section have (by weighted

average):
; Mor;::lm 40 percent o n:yn oxide
more e by dithionite
citrate) m the ﬁ"“' fncmn .

or
2. More than 40 percent gibbsite in the
fine-earth ﬂ'm:tim!l’.'=

Gibbeitic
or
3. Both:

a. 18 w 40 percent iron oxide

(12.6 w 28 percent Fe)
dithionite cm) in the %e-unh

fraction; and
b. 18 w 40 percent gibbsite in the
fine-carth fraction.

Sesquic

or

(430-VI-NSTH, March 1996)

4. 18 to 40 percent iron oxide (12.6 to
28 pementl?: ) (by dithionite citrate) in
the fine-earth fraction,

or

Ferruginous

5. 18 to 40 percent gibbsite in the fine-
carth fraction.
Allitic

or

6. More m 50 percent (by weight)
kaolinite in the less than 0.002 fraction.
Kaolinitic

7. More than 50 percent (by weight)
halloysite in the lcss 0.002
fraction.

Halloysitic

or

8. All other riies.
Pprope Mixed

B. Other soil layers or horizons, in the

minenalogy control section, that have a
substitute class that replaces the particle-size
class and that:

1. Have a sum of eight times the Si
(pemembﬁ'lwz. emctedbyacxd
oxalate) pi stwoumesdxeFe
by wi. extracted by acid oxalate ofSor
more and cight times the Si is more
than two times the Fe.

Amorphic

or

2. Other soils that have a sum of eight
times the Si (percent by wt. exwracted
by acid oxalate) plus two times the Fe
(percent by wt. extracted by acid

oxalare) of 5 or more.
Ferrihydritic
ar

3. Od:cr soxlsdmha\)re 30 percent or
grain count) volcanic glass in
mo w 2.0 mm fraction.

or

4. All other soils that have modifiers
that replace names of particle-size

o ) Mixed
C. Other mineral soil layers or horizons, in
the mineralogy control section, in all other

mineral soil orders and in terric subgroups of
Histosols that have:

pa.mcle-sxz.e class, and more
wei; ) carbonates

(e:gmd n C'(?OS) p more than 35

pement of !he tonl weight of carbonates
fpncnomm cither in the fine-earth
n or in the less-than-20-mm
fraction, whichever has a higher
percentage of carbonates plus gypsum.
Gypsic
or

2. Any particle-size class, and more

¢ ’é& 3 o;c f) carbonates
G as us gypsam,
engc,:r in the fine-carth n%ynpor in the
less-than-20-mm fraction, whichever

halluss a higher pcmemage of carbonates
P Carbonatic
or
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(by welght) iron oxiie (extractable
dimi%m citrate), mnl:’lm F’és) Fezggy
or 28 percent repo as Fe), in the

-earth fraction

Ferritic
or
4. Any particle-size class, except
fragmental, andmoreﬂmnwcgmm
(by B by drated alnminum oxides,
mpoﬁwmli%bmmdbohemw in
the fraction.

Gibbsitic
or
5. Any class, t

and more than 40 percent

fragmental,
(by weight) of magnesium-silicate
mmerals such as the serpentine minerals
(antigorite, chrysotile, lizardite) plus
M-k ssphibeies n e fne-cart

= es in
fraction.

Magnesic

or

6. Any particle-size class,
I‘mgmema.l.m‘linﬂu:l-'nmmt
fraction, in more than one half of the
thickness, has all of the following:

a. No free carbonates: and

b. ThepHof a jonof 1 g
soil in 50 ml 1 M NaF is more
than 8.4 after two minutes; and

¢. A ratio of 1500 kPa water to
mmmd clay of more than 0.6;

d. Dmmt hlvlegh b(;ﬂl:ai.lmm than
one weight oysite
plus kao (by linite and more halloysite
than any other single mineral m
the less-than-0.002-mm fraction.

or
7. Any class, ex
., and a !alnono:gtcby

weight (Fe exmmdbycmm
dnhzomtemuesl43tomponns

F’u’bm ""“’&"‘;"’5 i the fle-

. , except
and than 20
f‘“"‘”"‘g weight) pasconii peliets n the

Glauconitic
or

D. Other mineral soil or horizons of
soils in all other orders and in terric
nﬂ ups of Histosols, in a clayey, clayey-
fine or very fine particle-size class,
the less-than-0.002-mm fraction:

1. Have more than one half (b ;1! weight)
haljoysite K:Ills kaolinite and
and more oysn: than any othcr

single mineral Halloysitic

or

2. Have more than one half (by we uﬁm
kaolinite plus halloysite, dickite,
nacrite, and other 1:1 or non-expmdmg
2:1 layer minerals or gibbsite, and less
than 10 percent (by weight) smectite.
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Kaolinitic
or

3. Have more (by weight) smectite
(montmorillonite, beidellite, and
nontronite) than any other smgle kind of

clay mineral,
Smectitic
or

4. Have more than one half (by weight)
illite (hydrous mica), and commonly
more than 4 percent K20.

Iitic
or

5. Have more vermiculite than any
other single kind of clay mix‘nleral.

or
6. All other soils in this category.
or

E. All other mincral soil layers that have:
1. More than 40 percent (by weight)
mica and stable mica omo in
the 0.02-t0-2.0-mm fractio M b |
or
2. More than 25 weight)
mica and stable ﬁ’::a omorlg!l;s in

the 0.02-t0-2.0-mm fraction.
Paramicaceous

Mimeeons

or

w
2

ore than 90 percent (by weight)
minerals (quartz, chalcedony, or
and other extremely dunb

, in the 0. Oz—m—z.o-mm

25,

-E

Caﬁonudungeacﬁmydam

‘The cation exchange activity classes hel
ons of mineral assemglages
and of the nutrient holding capacity of soils in
mixed and siliceous mineralogy classes of
clayey, clayey-skeletal, coarse-loamy, coarse-
, fine, fine-loamy, fine-silty, loamy,
loamy-skelenl and very fine particle-size
classes. Cation echge activity classes are
musedmﬂmosolsandtheymnotused
Oxisols and "kandi” and “kanhap®
me subgroups of Alfisols and Ulnsols
- it would bemmdundmt Canomn
exchange activity ¢ are oot in
sandy, sandy-skeletal, nor the fragmental class
because the jow clay content causes cation
exchange activity ¢ to be less useful and
less reliahble.

‘The cation e
detemmedby OAcat H7onﬂ:efme
carth fraction and includes the CEC of the
matter, sand, silt, and clay, The
B oy o et
percent clay wel ratio o
pemwmrmamadat 1500 kPz tension to
O;xn:emnge of measured clay is 0.25 or less
6 or more in half or more of the particle-
s:uconuolucuon(orpanmcon
families), lhenlhe?ercentage of clay is
estimated with the following formula:
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- Clay % -=2.5(%ymermgndat1500kl'a
n

tension - % organic
Control section for cation exchange
activity classes

The control section for cation exchange
activity classes is the same as that used to
determine the le-size and mineral

of the control section use a cation exchange
activity class, the class associated with the
Me-ap:: mﬁ"mmﬁ”

T e, in 2 a
clagsification of loamy over clayey, mixed,
active, calcareous, thermic Typic Udorthent,
- the cation exchange activity class, active, is
moeuwdmmechyeyputofmecoml
section.

Key to cation exchange activity
classes

A. Soils in orders other than Histosols and
q‘x‘isgl’s and that are not m lmmli"orf
“kanhap® great groups or subgroups o
Alfisols and Ultisols; ﬂmmmegcnmed
or siliceous mineralogy class; are not in a
mmm.lm hasmdy, mrmskeleﬂ]chss
t bave a cation ¢; 3

NH40Acan 7) to clay (percent wwegt)

1. Of 0.60 or more.
Superactive
2. Of 0.40 to 0.60.
Active
3.010.24 w 0.40.
Semiactive
4. Of less than 0.24,
Subactive

B. All other Soils:
No cation exchange activity classes used.

mClhmudmcﬂmehnuorm

presm:eonbsenceof carbonates, soil
n, and the presence of high

wmmmnsofﬂnmmmmxﬂsoﬂs
are treated together because they are
intimately related. Thetemfmnchsses
calcareous, acid, nonacid, and allic, They are
deﬁncdhmrmmnymcalmmd
reaction classes. These classes are not used in
all mxa nor is more than one used in the same

Use of the calcareous and reaction

i

The calcareous, acid, and nonacid classes are
mthemesoffamﬂwsoﬂhe&mols
and Aquepts except they are not
manyofmcfoﬂowmg

B

?E

The calcareous class, in addition to those _

1. Calciaquolls, Natraquolls, and Argiaquolis;

(430-VI-NSTH, March 1996)
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2. Cryaquolls and Duraquolls that have an
argillic horizon;

3. Families with carbonatic or gypsic
mineralogy.

The allic class is used only in families of
Oxisols.

The control section for calcareous
and reaction classes

The control saction for the calcareous class is
one of the following:

1. Soils with & densic, lithic, or paralithic

. contact that is 25 cm or less below the mineral

soil surface; A 2.5 cm thick layer directly
above the contact.

2. Soils with a densic, lithic, or paralithic
contact that is 26 Yo 50 cm below the mineral
soil surface; The layer between a depth of 25
cm below the mineral soil surface and the
densic, lithic, or paralithic conmct,

3. All other listed soils; Between a depth of 25
and 50 ¢m below the mineral soil mncgcc

‘The control section for the acid, nonacid, and
alhcchssesxsmcsamusforpamcle—sxze
classes,

Key to calcareous and reaction
classes

A. Oxisols that have a layer 30 cm or more
thick within the control section which contains
more than 2 cmol(+) of KCl extracmble Al
per kg soil in the fine-earth fraction.

B. Other listed soils that, in the fine-earth
fraction, effervesce (in cold dilute HCI) in all

of the control section.
parts Calcareons

C. Other listed soils with a pH of less than 5.0
mOOlMCaClz(Zl)(nboutpHSSmHzO
1:1) throughout the control section.

D. Other listed soils with a pH is 5.0 or more
in 0.01 M CaClp (2:1) in some or all layers in
the control section.

' Nonacid

It should be noted that a s0il containing
dolomite is calcarcous, and that effervescence
of dolomite, when treated with cold dilute
HCI, is slow.

The caicareous, acid, nonacid, and allic
chmesmhsmdmthefmqmme. when

(Eg’l“%m followm.g the mineralogy chss

class when it followed a
mgnlogy class is discontinued.)

Soil temperature classes

Soil Tatre classes, as named and
defined here, arc used as family differentiac in
both minsral and organic soils. The names
are used as family modifiers unless the criteria
for a higher taxon carry the same limitation.
Thus frigid xsmphedmallbonca.ndcryu:
mboxdersandcrylc

5, and wi dbemdMnufusedm
thf:l names of families within these classes of
SOuS.

The Celsius (centigrade) scale is the standard.
assumed that th

Itis etcmperamusma:ofa
soil that is not being irrigated.
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" Control section for soil temperature

The control section for soil temperature is
either at a depth of 50 cm from the soil
surface or at the upper boundary of a root-
limiting layer, i.c., a duripan, a fragipan, a
petrocalcic, petro, ngpslc, or placic horizon, or
contirmous ortstein; or at a , lithic,
panln.hm. o{ﬁmfemc contact, whichever is
shallower. soil temperanire classes,
defined in terms of the mean anmual soil
emperamre and difference between mean
summer and mean winter tsmperanre, arc
determined using the following key:

Key to soil temperature classes

R apemtate of 3°C of Tore petwesn
of 5°C or more mean
wﬂmt(hme July, and August in the
?Becemberl u)::gl’eb rth
anuary, ruary in the
notﬁxemhemlsphere) and a mean annual soil
temperamre of:

1. Lower than 8°C (47°F);

or

2. 8° (47°F) o 15°C (59°F);
or

3. 15° (59°F) 10 22°C (72°F);
or

4. 2°C(12°F)or Mer.n

B. All other soil that have mean anmual soil
temperature, as follows:

1. Lower than 8°C (47°F);
Isofrigid

or
2. 8° (47°F) 10 15°C (59°F);
or
3. 15° (59°F) v 22°C (72°F);
2r2.2'c *‘F) ighe:

. (72°F) or hig ls:)

Sofl depth classes

Distinctions are made to group soils acco

o soil d Soil depth classes are used in

families that have a root layer at the

specified from the mineral soil surface,

except for families in lithic subgro

and those with a fragipan. The root i

layers included in deplh of soil classes are:

duripans; . and placic

horizons; connnums ortste pemm or

more); densic, lithic, mlnhn:

petroferric contacts. soil depth class

name, shallow, is used to characterize cerain

ﬁlﬂ ”c‘ll m:sso t:ln;el;a;e onc offthe
owing depths classes for

Histosols are given later in this chapter.

Key to soil depth classes

A. Oxisols that are less than 100 ¢cm deep
(from the mineral soil surface) to a root
limiting layer, and pot in a lithic subgroup.

w

or -

B. Soils in all other mineral soil orders, less
than 50 ¢cm deep (from the mineral soil

(430-VI-NSTH, March 1996)

surface) to & root limiting layer and not in a
lithic subgrou,
P Shallow

or,

C. All other mineral soils
(No depth of soil class used)

Rupture resistance classes

In this taxonomy, some partially cemented
horizons, e.g., durinodes, serve as differentiae
in categories above the family, while others,
such as y cemented spodic materials
{onistein), do not. However, no single family
should include soils both with and without
partially cemznnd horizons. In Spodosols, a
horizon is used as
mily dlffemm following two ru
resistance classes are defined for families of

Spodosols:
A. Spodosols that have an ortstein horizon.
or

B. Other Spodosols.
Noncemented

C. All other soils.
(No class ruptare resistance Used)

The noncemented class is not used in the name
of any family,

Clusses of coatings (on sands)
Despite the hasis given to icle-size
classes in d:emtlagtonomgy. ili r:mnm in

the nndy gam:le-me class, w includes

sands. Some sands are :zsy
clean, ie., nlmost completely free of silt
clay, ‘while others are mixed with appreciable
amounts of finer grains. Clay is more
efficient at coating sand than is silt. The value
of the weighted average silt (by weight) plus
two times the weighted average clay (by
weight) equaj to more than 5 makes a
reasonable division of the sands at the family
level. Two classes of samments are
defined in terms of their silt-plus-two times
clay content.

Control section for classes of
coatings

The control section for classes of coatin, sxs
the same as for le-size classes or
substitutes and for mineralogy classes.

Key to classes of coatings

A ipsamments that have & sum of the
ted average (by weight) silt plus two
tsnnes the weighted average ciay of more than

Coated
or
B. Other Quarizipsamments.
Uncoated
C. All other soils.
(No classes of coatings used)
Claszes of permanent cracks

Some Hydnqggggs consolidate or shrink after
dreinage and me Fluvaquents or
H epts. In the process they can form
polyhedmns ‘roughly 12 to 50 ¢m in diameter,
ding ontheunvnluebnynd wxm;a'mese
ns are separated by cracks that range
poy idth from 2 mm to more than | cm. The
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polyhedrons may shrink and swell with

in the moisnire content of the soil, but
the cracks are permanent and can persist for
several hundreds of years even though the
soils are cultivated. These cracks permit rapid
movement of water through the soil, either
vertically or laterally, But such soils may
havedwnmncxm,ﬂn;imhr;l:gy.mdomer
family rtics as soils which are not
mnkncrmhichhavecmksd;nopenmd
close with the scasons. Soils with permanent
cracks are very rare in the United States.

The control section for classes of
permanent cracks

The control section for classes of permanent
cracks is from the base of any plow layer or
25 cm from the soil surface, whichever is
deeper, to 100 cm below the soil surface.

Key to classes of permanent cracks

A. Fluvaquents or Humaquepts that have,
throughout a layer 50 ¢cm or maore thick,
continuous, permanent laieral and vertical

cracks 2 mm or more wide, at average
lateral intervals of less than 50 cm.
Cracked

or
B. All other soils.

(No class of permanent cracks is used.)
FAMILY DIFFERENTIAE FOR
HISTOSOLS

Most of the differentiae which are used to
ish families of Histosols have already

been defined, either because they are used as
differentiac in mineral soils as well as
Histosols, or because their definitions are used
for the classification of some Histosols in
gﬁ:gopes than the family. In the

owing, rentiac not previoust
mentioned are defined and the chssgs in
which they are used are enumerated.

The order hfow% chssems. if aced
appropriate for a pat , are place
in the technical family nameg ofilutosols. is
as follows:

Particle-size classes

Mineralogy classes, including natre of

limmic deposits

Reaction classes

Soil temperaure
Soil depth classes
Particle-size classes

Particle-size classes are used only for the
family names omms of Histosols.
The classes are ined from the properties
of the mm‘_enlmsoilkgzs:riﬂs in the control
scction using the key to particle-size classes.
The classes used are more generalized than
those used for soils in other orders.

Control section for particle-size
classes

The particle-size contol section is the upper
30 cm of the mineral layer or of that parr of
the g‘ningnl}lla_yer thl:t (gx within the cont;ol
section for Histosol ven in chapter 4),
whichever is thicker. )

Key to particle-size classes of
Histosols

(430-VI-NSTH, March 1996)

A. Terric subgroups of Histosols that have (by
weighted average) in the particle-size control
section:

1. A fine-earth component of less than
10 percent (including associated
megieum and finer pores) of the total
volume.

Fragmental
or

2. A texture of sand or loamy sand,
including less than 50 percent (by
weight) very fine sand in the fine-carth

fraction.
Sandy or sapdy-skeletal
or

3. Less than 35 percent clay, in the
fine-carth fraction, and a rock fragment
content of 35 percent or more of the

total volume
Loamy-skeletal
or

4. A rock fragment content of 35
percent or maore of the total volume

Clayey-skeletal
or

3. A ¢lay content of 35 percent or more
in the fine-earth fraction.
Clayey

or
6. All other terric subgroups of
Histosols., °E

Loamy

B. All other Histosols.
(No particle-size class used)

Mineralogy classes
There are three different kinds of mineralogy
classes recognized for families in cermin great
gggs and sub of Histosols. The

is the fe soil material defined
below. Second there are three kinds of limnic
materials; coprogenous earth, diatomaceous
carth, and marl defined in chapter 4. The
third kind are mineral gyers of g:en'ic
subgroups. They use the same )
mineralogy classes as mineral soilg.

Ferrihnmic mineralogy class

Feg_’gun_lic(?oﬂ man:m.lh;ee), bog iron, is an
authigenic (formed in p! deposit consisting
of hydrated iron oxide mixed with organic
atter, either dispersed and soft or cemented
into large aggregates, in 2 mineral or organic
layer that has ali the following characteristics:

1. Saturation with water for more than 6
months per year (or artificial drainage);

2. Two percent or more (by weight) iron

concretions with lateral dimensions ranging
from less than 5 mm to more than 100 mm,
containing 10 percent or more (by weight) free
iron oxide (7 percent or more Fe) and 1
i;n‘pelg\':emor more (by weight) organic matter;

3. A dark reddish or brownish color which
changes linle on drying.

The ferrilumic mineralogy class is used for
families of Fibrists, Hemusts, and Saprists,
except it is pot used in Sphagnofibrists and
hagnic subgroups of other great groups. If
e ferrihumic class is used in the family name
of a Histosol, no other mineralogy classes are
used for that family because the presence of
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iron is considered to be by far its most

important mineralogical ristic.
Mineralogy classes applied only to
limnic subgroups

Limnic materials (defined in chapter 4) with a
thickness of 5 cm or more are mineralogy
class criteria, if the soil does not also have
ferribumic mineralogy. The following family
classes are used: Coprogenous; Diatomaceous;
Marly.

The control section for the
ferrihumic mineralogy class and
mineralogy classes applied to
limnic subgroups

The control section for the ferrihumic
mineralogy class and the classes applied o

Limnic sy s is the same as the coptrol
section for Histosols.

Mineralogy classes applied only to
terric subgroups

Histosols in terric subgroups, use the same
key to mineralogy classes used for mineral

solls unless the soil also has fe

mineralogy.

The control section for mineralogy

classes applied only to terric

subgroups

Terric mbgmpsofﬂmsolsuselhe same

contro} for mineralogy classes, as that

used forsgemp:m:le-m classes. ®

Key to mineralogy classes

aAnd Histosols, except fohst: fibrists,
spggmc subgmu T t groups,

that have ferribumic so o ‘;mmulgwﬁm the

control section for Histosols.
Ferrihnmic

B. Orther Histosols that have within the control

section for Histosols limnic materials, 5 cm or
more thick, that consist of:

1. Coprogenous earth.

Coprogenous
or
2. Diatomaceous earth.
Diatomaceous
or
3. Mard.
Marly

C. Other Histosols in tetric subgmups
Use Key to Mineralogy Classes (for mmeral

D. Al other Histosols.
No Mineralogy class used.

Reaction clasces

Reaction classes are used in all families of
Histosois. The two classes recognized are
defined in the foliowing key:

A. Histosols that have a pH value, on undried
samples, of 4.5 or more (in 0.01 M Camyl_lm
one or more layers of organic soil mate
within the control section for Histosols.

or

(430-VI-NSTH, March 1996)

B. All other Histosols.
Dysic

Soil temperature classes

The soil emperamre classes of Histosols are
determined using the same key and definitions
as those used for mineral soils. The modifier
wyfngml howeverf. bowolud.:: redundant in the

names of boric ¢Tyic great groups
and cryk and pergelic sul s and 15
therefore omitted.

Soil depth classes

Soil depth classes refer to the depth to a root
limiting layer, a fmgmennlpamce-mechss
or to a cindery, or pumiceous substitute class.
The root limiting layers included in depth of
soil classes are ; petrocalcic,

petroferric contacts. followmg is
used for families in all subgroups r.vfkey Histosols.
The shallow class is not used in the suborder
of Folists.

Key to soil depth classes

A. Histosols that are jess than 18 cin deep o 2

root limiting layer, to a fragmental e-

size ormwa or S

p class, ; cindery or pumiceou:
Micro

or

B. Other Histosols, Folists, that

haveamotbmumghyer a

particle-size class, or a cindery or pumiceous
substitute class between 1 Sleglmcmﬁom

the soil surface;
Shallow
or

C. All other Histosols.
(No soil depth class used)

SERIES DIFFERENTIAE WITHIN A FAMILY

The function of the series is pragmatic, and
dlffemswmnnlflmﬂymauffectmeuse
of a soil should be considered in classifying
soil series. The separation of soils at the
series Jevel of this taxopomy can be basad on
any that is used as criteria at higher
levels in the systoim. Those criretia most
commonly used include presence of, depth to,
thickness of, and expression of horizons and
mn‘rip:mesdngmsuc for the higher categories
on differences in textre, mineralogy, soil
moiswre, soil mue,:ndammmxsgf

However, the used mus:{)e reliably
observable or mferable from other soil
properties or from the setting or the
vegetation.

The differentiac used must be within the series

control section. Differences in $oil or regolith

which are outside the series control section

and that have not been recognized as series

differentiae, but which are relevant to potental

usesofeemmsoﬂs are considered as a basis
distinctions.

for phase

Control section for the
differentiation of series
‘The contro} section for the soil series is similar

to those for the family, but it differs in a few
important respects. particle-size and
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. &em_nmlo comlse;:ﬁonsfprfﬂigscndat

upper of a fragipan, duripan, or
petrocalcic borizon because these horizons
contain few roots, and in contrast to the
control section for the series, those for the
family do not mke into account the thickness
of such horizons. ‘The series control section
includes materials starting at the soil surface
and als:n%onsidets the first zslfcm below a
densic and paralithic contact if its upper
boundsry is less than 125 ¢cm below the
mineral soil surface. Properties of horizons
and layers below the parucle-size control
section between 100 and 150 cm (or to 200
cm if in a diagnostic horizon) from the mineral
soil surface are also considered.

Key to the control section for the
differentiation of series

‘The part of a soil to be considered in
differentiating series within a family is as
follows:

A. Mineral soils that have permafrost within

150 cm of the s0il surface. From the soil
surface to the shallowest of the following:

1. A lithic or petroferric contact; or

2. A depth of 100 cm if depth o
permafrost is less than 75 em; or

3. 25 ¢m below the upper boundary of
permafrost, if that boundary is 75 cm or
more below the soil surface; or

4. 25 cm below a densic or paralithic
comact; or

5. A depth of 150 cm.

B. Other mineral soils, from the soil surface 1o
the shallowest of the following:

1. A lithic or petrofertic contact; or

2. A depth of either 25 cm below &
densic or paralithic contact or 150 ¢m
below the soil surface, whichever is
shallower, if there is a densic or
parnalithic contact within 150 cm; or

aieAdepmmcmil{om_ebogn}nof

dn%est ingnostic horizon is less

than 150 ¢m from the soil surface; or
4, The Jower boundary of the d
diagnostic horizon or a depth of
cm, wh:chet\_vgexs shallower, if the lower

o deepestdn&nlosuc

horizon is 150 ¢ or more below the
soil surface.

C. Organic soils (Histosols), from the soil

surface to the shailowest of the following:

1. A lithic or petroferric contact; or

2. A depth of 25 cm below a densic or
paralithic contact; or

3.Ad of 100 cm if o
pemafmw?tislmm7mar

4. 25 cm below the upper boundary of
germafmst. if that boundary is between
5 and 125 cm below the soil surface;

or

5. The base of the bottom tier.

Application of family and series differentise

(430-VI-NSTH, March 1996)

Application of family differentiae

The differentiae of families, like those of the
higher categorics, can be more readily |
understood if they are applied to real soils.
To demonstraiz how the family critena are
detzrmined a rather complex f!mm y is used.
The Boistfort and Bunker series now make up
the medial over clayey, mixed over isotic,
mesic family of Alic Fulvudands. :J)edon
(not the tymymg pedon) of the Boistfort
series has been sampled and studied in th
labomnl{n( Literamire citation: Proceedings of
the First International Soil Correlation
Meeunﬁ' 1986). The discussion that follows
shows how the classes used as components of
the family name are selected. Discussion of
differences between the series then follows.

The particle-size class or substimte class is the
first con in the name of a family.
Before it can be selected, the control section
must be known, and before this can be
determined we must know what diagnostic
horizons and properties are present. The
epipedon of a Boistfort soil has andic soil
;lrnrzpemes and is dark _enouih. thick enough,
has enough organic n for 2 mollic or
an umbric epipedon. The base samration is
less than 6 percent throughout, thus it is an
umbric epipedon. The A horizon, lacks the
evidence that otganic carbon and aluminum
l;;v_e been moved ftf,tmn an cluvial xi?ils anlill::sial
rizon required for spodic materials. It
the | thickmess of andic soil properties
in the required location (item C. key to soil
orders) for the Andisol order. The control
section for particie-size is determined using
the criteria In item B.(a). The particle-size
control section is from 5 (the mineral soil
surface) to 105 cm.

The upper part of the particle-size control
section, from 5 to 53 cm in the location,
meets the criteria for medial listed in jtem B.4.
in the key to particle-size classes and
substimites for classes. The lower part, from
53 w 105 cm in the type location, meets the
criteria for clayey, item D.10. The soil
matetials meet the requirements for strongly
contrasting particle-size classes and this
combination, medial over clayey is included as
mumber 42. on the list of classes considered as
strongly contrasting.

‘The conitrol section for mineralogy classes is
the same as that used for the particie-size
classes, The mineralogy classes are given for
both pamed particle-size classes for families
with strongly co! particle-size classes,
unless the mineralogy are the same for
both parts. The mineralogy classes are
determined using the key to nﬁncrﬂogu
classes. Medial is a modifier that s the
name of particle-size classes. This family is
part of the Andisol soil order; thus it fails item
A. and meets item B. of the key. Based on
the laboratory data this part of the control
section has mixed mineralogy. The clayey
part fails ftems A. and B. This layer meets the
criteria listed in item C. The isotc class, item
C.6., is the first class in the key for which this
layer meers all of the criteria. ‘The family
mineralogy is mixed over isotic,

Cation exchange activity classes are used only
for layers with both mixed or siliceous
mincralogy and a clayey, clayey-skeletal,
coarse-loamy, coarse-silty, fine, fine-l .
fine-silty, loamy, loamy-skeletal, or very
particle-size class. In this family the mixed
mineralogy is associated with the medial
substitute for a particle-size class and the isotic
mineralogy is associated with the clayey
particle-size class. Therefore, no cation
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exchange activity class is used in this family
hamg,

Calcareous and reaction classes are not used in
families of Udands,

The mean soil emperatmres estimated from
climaric data are mean winter about 3°C
(38°F); mean summer about 16°C (60°F);
and mean annual soil temperamre t 15°C
(50°F). These data are within the mesic
temperanires criteria, item A.2., in the
key to emperature classes.

The Boistfort and Bunker soils have no ot
limiting layers within 100 cm. They therefore
ﬁulmmsA and B. in the key to soil depth
classes, but meet criterion C. No depth of soil
class is used for soils that meet criterion C.

It can be determined from the keys that
families of Andisols do not use mphire
resistance classes, classes of coatings (on
sands), norchssesofpc rmanent cracks.

The classes that are components of the family
name are Medial over clayey, mixed over
isotic, and mesic. The famit y name is medial
%?rch . mixed over isotic, mesic Alic

Application of series differentine

The standard descriptions of the Boistfort and
Bunker series in the family used as an
exmplcg:swenmmf r. If we
compare escriptions o
pedomofmesuwosenes,wentcyn% mtglhe
particle-size control section of the Bunker soils
T R ey
soils average .
Thesedffcmsmmnvelym
reﬂectdlﬁemsmsenmg parent
materials that affect the use of these soils.

mountains and Bunkersoﬂsmformgm
colluvium from basalt on le sl

mmveusesmwganwdbasedonhn
(m'm:ltlmvmg)lllli:lm:t:.m:m:tbetween;'(‘)?)8
and 150 cm.

This example shows the nature of series
differentine. Mosty, the semwnhma&ewen
eraf 1 differences in

namre or arrangement of horizons, in the
absence of horizons, in the nature of the soil
materials in the series control section, or in
soil moiswre or soil temperatore. These
differences y reflect differences in

sewting, climate and/or parcnt materials that
have important affects on the use of the soils.
‘These differences permit, but do not require
the separation of soil senes within a family.
The differentiae are discussed under the
category of series in chapter 5.

(430-VI-NSTH, March 1996)

A full weamment of series differentiae within
families is beyond the scope of this text,
Series differentiae vary among families,
subgroups, t groups, and even orders.
The principle, however, remains the same.
The series are distinguished within a family
primarily to facilitate aﬂmuve )
mterpretations of soil

LOCATION BOISTFORT WA

BOISTFORT SERIES

‘IheBmstfonsenescons:mofvelydeep well
drained soils formed in material weathe
fmmbanltmdacomponemofvolumcash
in the upper pan. Boistfort soils are on
foothilis and rounmins and have slopes of 0
to 65 percent. The avengunmal
precipitation is about 230 ¢m and the average
anmya] temperamre is about 10 degrees C.

TAXONOMIC CLASS: Medial over cﬂl:yey.
mixed over isotic, mesic Alic Fulvadands

TYPICAL PEDON: Boistfort silt loam -
forested, (Colors are for moist soil unless

otherwise stated. All textures are apparent
field textmres. )

o:-omScm(Omzlnches). )
decomposed twigs, needl es,a;lilgozs

Al-5to0 28 cm (2 o 11 inches); dark brown
(7.5YR 3/2) silt loam, dark grayish brown
(10YR 4/2) dry: weak fitie granular strucrure;
soft, very friable, slightly sticky and slightly
plastic, and weakly smeary; many coarse,

concretions; very strongly acid; clear wavy
boundary, (18 to 30 cm thick)

:2—-28&053 m;:él)lﬂiut:yn mclhcs), m
SYR oam,
bmwn(lOYlﬁAIIS) nni;:mzv
subangular bloc
friable,sdckyagphm and
many coarse, medmmandﬁncmots mmy
medium mbular pores; few firm shot-like
concretions; velysuong acid; clear wavy
boundary. (Ow cm )

2Bw1--53 to0 99 cm (21 w 39 inches); dark
brown (7.5YR 4/4) s:lty clay, },’:,n“"’h
brown (10YR 5/6) ; wedk fine

smeary; few roots;
lozmumtm medium mbular and interstitial pores;
extremely acid; gradual wavy boundary.

ZBw2-99m 140 ¢m (39 to 55 inches); strong
wn (7.5YR 5/6) silty clay, strong brown
(IOYR 5/8) dry; weak very fine subangular
blocky structure; very hard, friable, sucky and
plasuc and weakly smeary; few fine mbular
and common medmm interstitial pores;
extremely acid: clear wavy bo
(Combined thickness of the 2Bw horizon is 50
w 100 cm)

2BC-140 to 157 cm (55 to 62 inches); strong
brown (7.5YR 5/6) silty cg{ yellowlsh
“&"&S&“&@ e hu'd
struchre; very
fmble, sticky and plastic, andweakly smeary;
few fine tubular and common medium
interstitial pores; extremely acid.

TYPE LOCATION: Thurston County,
‘Washington; Capitol State Forest, about 5
miles northwest of Litderock, 540 meters west
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. and 180 meters north of the southeast corner
of section24, T. 17 N.,,R. 4 W.

RANGE IN CHARACTERISTICS: Solum
thickness ranges from 100 to more than 150
cmanddepthwbanltlsmoreﬂunlﬁcm
fragments average less than 10
Pmde-sueeomlsecmn e upper
the particle-size control section, 5
em,hnsanmmdmmstbulkdenmy
of075m090glcc volcanic glass content of
5 to0 20 percent, aci id-oxalate extractable
alumimum plus one-half iron of 1.0 to 2.0
percent, pbo retention of 85 to 95
pereem.ﬁl’nd 5barwmrl|::ennonof15m20
reent for air dried samp
gle'ﬂ:eeomlseenonhslessﬂu_ﬂ reent
otgnmeeubonmsomepm Under
cover, memeanmsoﬂtempemuexs
abmthdegteesC (50 degrees F.) and
nngesﬁomSmlldegleesC The umbric
epipedon is 25 t» 50 cm thic)

The A horizon has vaiue and chroma of 2 or 3
when rubbed and moist and vahe and chroma
are 2,3, or 4 when dry. 'I'hlshonz.onls
moderately acid to very strongly acid

Some pedons have AB and BA horizons.

‘The 2Bw horizon has bue of 5YR or 7.5YR,
vnhneandchmmofdmmugh6mom.5

The field textre
eechylolm, clay loam, or silty
clay, but in some thin nzunsms

gravelly or cobbly silty cla vel
cobb ¢lay loam, or gravelly or eoin

clay. horizon is moderately acid m
extremely acid.

COMPETING SERIES: These are the Bunker
smls Bmgrsonsml.’vm:ﬁpemm

rock fragments in the particle-size control
section.

GEOGRAPHIC SETTING: Boistfort soils are
Siopes rnge from 0 to 65 pereent ‘The sobs.
opes range from 0 t 65 percent. 0
fonnedmm;-nllweaﬂm“%d fmﬂz basalt and
a component of volcanic ash in the upper part.
Elevanonsnngeftom30m540mrs
These goils are in marine climate with cool
wet winters and cool dry summers. Average
anmal precipitation ranges from 180 to
cm. The average Japnary Tanure is
ahom3dﬁgrees!“ averag y temperature
is about 16 degrees C.; and the average
annual temperature is is about 10 s C.
12}3 season (-2 degrees C.) is 200 w

GEOGRAPHICALLY ASSOCIATED SOILS:
Bunker soils and the

fine class and are Umbrepts. Elochoman,
Lytell deenketsonlsmmamednlclass
4 ﬂﬂnB mpamocime
more ng
o wenﬁemds:—mueorsxlmme
in the particle-size control section. Kamila
soils are in a mextial-skeletal class and have a
lithic contact between 50 o 100 cm. Lates
lndMumensmlsaremmednlmdaﬁmxd

DRAINAGE AND PERMEABILITY: Well
; slow t0 moderate runoff; moderate

permeability

USE AND VEGETATION: Forested.
mmn is m:unl Douglas-fir, western
re? er with an undersmry of
western swordfem Oregon-grape, red

buckleberry, and vine maple.
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615.159

DISTRIBUTION AND EXTENT;
Southwestern Washington; series is of
moierate extent,

SERIES ESTABLISHED: Grays Harbor
County (Grays Harbor County Area),
Washington, 1970.

REMARKS:; Diagnostic horizons and features
recognized in this pedon are an umbric
on from the mineral surface {(at 5 cm) o

Th‘:d a canau: honfzg‘n from 5{3 o 157
cm. upper 48 cm of the partcle-size
control section has andic soil properties. The
ratio of 15 bar water to clay is less than 1.0
and the CEC is less than 150 per 100 g
clay due to berter than "normal” dispersion in
one horizon,

ADDITIONAL DATA: Characterization data
w Anav;gl;ble. pedon numbers 84P0906 and

National Cooperative Soil Survey
U.5.A. pe

LOCATION BUNKER WA

Esmablished Serjes

Rev. FG/RFP/RIE/TLA
12/93

BUNKER SERIES

The Bunker seties consists of deep, well
drained soils formed in colluvium weathered
from basalt and a component of volcanic ash
in the upper part. These soils are _on foothills
and mountaine. Slopes are 1 to 90 percent.
‘The average anmual precipitation is about 230
emmdmeavengunnualwmperamrus
about 10 degrees C.

TAXONOMIC CLASS: Medial over clagey,
mixed over isotic, mesic Alic Ful

TYPICAL PEDON: Bunket loam - forested.
(Colors are for moist s0il unless mherw:se
stated. All eextures are apparent field

tExmres.)

0i-0 to 3 cm {0 to 1 inch); loose slightly
decomposed fir needles, twigs and moss.

Ox-3t05cm (1 o 2 inches); decomposed
r; dark red with many white mycelia.

A-5 10 29 cm (2 to 12 inches); dark reddish
brown (5YR 3/3) loam, reddish brown (5YR
4/3) dry, moderate fine gramular srucnire;
slightly hard fl:angle y sucky md
shghﬂy
lg reent bnsalt pebbles.
acid (pH 5.9); clear wavy
. (25 t» 36 cm thick)

BA--29 to 47 ¢m (12 to 19 inches); dark

reddish brown (' 3/4) 3nvelly clay loam
reddish brown (5YR 4/4) moderate
medium and fine biocky stucture;
hard, friable, sticky plastic lng;vl?rklgsal
smeary; many mots; rcent t
pebbles; few medium mge fine shot-like
concretions; moderately acid (pH 5.9); clear
irregular boundary. (SwZScmﬂuck)

2Bw1-—47 to 88 cm (19 to 35 inches): dark
reddish brown (SYR 3/4) gravelly clay loam,
reddish brown (5YR 4/4) dry; moderate
medium and fine su r blocky structure;
hard, firm, sticky and plastic and weakly
percent. ."&m“““’ﬁ?ﬁi‘ﬁ?’ e "‘i >
percent es; moderate!
md (pH 5.8); gradual wavy bo Y
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- 2Bw2--88 to 134 cm 5/5 to 53 inches);

reddish brown (5YR 4/4) clay loam,
brown (SYR 5/4) dry, moderate medium

subangular bloc han:l

firm, sticky :nd hsuc md v:elﬂdy

many mols, "z res; 10 pemcnt

mgull.r t pebbles; modmm&md (pH
); clear irregular boundary. ((

thickness of the 2Bw horizon is 50 to 90 cm)

2BC—134 to 156 cm (55 to 62 inches); dark
brown (7.5YR 3/4) clay loam, reddish brown
(SYR 4/4) dry weak medium sub

R=156 cm (G2 inches); fractured basalt.

Washington; H?N' mdc 5

on o er
Weyerhaeuser C s McDonaid Tree
Farm; approximately 570 meters south, 570
wmemrswestofcomersec 11,T.12N..,R. 5

RANGE IN CHARACTERISTICS: The
mean anmal soil temperature ranges from 8 o
11 degrees C. The depth to fracmred bedrock
ranges from 100 to more than 150 cm from
the mineral soil surface. Basalt fragments in
the particle-size contmlmcnonavenge 1510
35 percent. orlnofﬂ:eparﬁcle-sin
eomlmnon(ttml cm) has an estimated
moist bulk density of 0.85 0 1.0 g/cc,
volcanic glass content of 5 to 20 percent, acid-
oxalate extractable alumirum plus onc-hatf
moflOtoZOpemem. sphate retention
of 85 > 95 percent, and 15 bar water retention
oflsw%mmformdmd samples,

Garof tha apper 75 e of the parmle-sie
part o upper 75 cm o e-size
control section. Reaction ranges from very
strongly acid to moderately acid.

The A horizon has bue of 5YR or 7.5YR,
value of 2 or 3 moist, 4 or 5 dry, and chroma
of 1 10 3 moist, 3or4 dry. IthasOto 15
percent pebbles.

The 2B horizon has hue of 5YR throngh
I0YR, value of 3 or 4 moist, 4 or 5 dry, and
chroma of 3 or 4 moist, It ranges from Joan
to clay loam, silt loam or silty clay loam with
10 o 35 percent rock fragments.

COMPETING SERIES: These are the
Boistfort soils. Boistfort soils average 0 to 10

pemembasaltfngmrsmmepmcle-m

GEOGRAPHIC SETITING: The Bunker soils
are on metastable side slopes and foot slopes
at elevations of 30 to 660 meters. Slopes are
1 v 90 percent. These soils formed in
colluvium weathered from basalt and a
component of volcanic ash in the upper part.
Winters are cool and moist and summers are
warm and dry. The average anmmal
temperature is about 10 degrees C., average
Jamaqwmpenmm:sabdeegmsC
and average July temperamre is about 16
d Amalpmclpmonnngesfmm

to 300 cm. The growing scason (-2 C.)
15200m240days

GEOGRAPHICALLY ASSOCIATED SOILS:
These are the Astoria, Kawmla, Lytell, Swem,
Murnen, ., and Zenker soils and the
competing Boistfort soils. Astoria soils are
Umbrepts and are in a fine class. Katula and
soils are in a medial-skeletal class.
Lytell and Zenker soils are in a medial class
and average more than 35 percent weathered

(430-VI-NSTH, March 1996)

sandstone of siltstone pararock ffﬁments

the particle-size control section. Mumen soils
are in a frigid temperatures class. Swem soils
are in a medial class and have grayish iron
depletions in the particle-size control section.

DRAINAGE AND PERMEABILITY: Well
drained; slow to rapid runoff; moderate
permeabdny

USE AND VEGETATION: Forested,
Bunker soils are used for timber production,
watershed, wildlife habitat, and recreation.
Vegenuon is mainly a Douglas-fir and
western heml£ with an undemmy ":if
western swordfern, Orego:

huckleberry, and vine um;pl:-egﬂpc

DISTRIBUTION AND EXTENT:
Southwestern W_nhmgton. The soil is
extensive.

SERIES ESTABLISHED: Wahkislmim
County, Washington, 1976.

REMARKS: Diagnostic horizon and features
recognized in this pedon are an umbric
epipedon from the mineral surface 10 29 ¢cm
a cambic horizon from 29 10 156 ¢m.
'l'heupper43cmof the particle-size control
section has andic soil properties. Thickness
and chroma range outside taxonomic limits for
Fulvudsnds, however organic carbon is
gmwruﬁpernmmBOormore
centimeters. A proposal is being made
(12193)mdmpthecolorcmna for
Fulvudands.

ADDITIONAL DATA: The classification is
based on laboratory data taken on the Boistfort
series and are a at the National Soil
Laboratory, Lincoln, Nebnsh
STTW. 2 and 84P-906.
data are available on the Bunker smes
laboratory mumber S76WA-27-1.

National Cooperative Soil Surv
U.S.A" i

615.160 Fragipan Amendment
Page 42, Defl:mmusecuon'l‘ugm and insert the

liowing:

'l'hl; fngll;lnn has mngly dev.elllog:lc fmoglcmn'
stro
pmnv? (defined below). Commonly it has
amml&lowwmoforggmh%!mrmd
a density relative w the horizons
above it. The has 2 hard or harder
Tupture resisance , when dry. When
moist, it has a britle mapner of re in 60

lendency rfo pglf MJ& s :.u‘i?ieenl

I & or ) mpture

than to undergo slow defonmation Whﬂ)l'
pn:smm is applied. Air dried nts slake
when submerged in water. Most ipans
have redoxomorphic feattres, have evidence
of translocation of clay, and are slowly or
vety slowly permeable to water, Some
fragipans consist of albic materials (defined
below). Most fragipans are either massive or
have very coarse

i
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il
'I'lmhmsnngesﬁomnbwtlStoZOOcm,
and commonly the lower is gradua)
fmeofroots

ordxﬂ'use A is virmall
‘mL on faces of

-m Immnld be poted that in many
the bleached materials are not britle

Fragipans co

transitional structure
blocky. Some fragipans have no secondar
mn;ndm m!la,emssxve e
spacwgo separations or bleached seams
betweg u‘y mls(t)s mn:allowmme
enuy roots, averages 10 cm or more on
horizontal dimensions.

Gepegis

offngrpanusobscun(Gmmn
e 1969). The formation of the
has been

g::e;::d mwflvhe;'m xegudl . f "
ogenic so! nzons. ess O
wlmlm:rz and brittdeness are

pedogenic or not, on the following e\ndence

Fnﬂans have evidence of pedogenesis,
than d Irgeandbmﬂenels,se.dmgn:.lmi_mg
ope or more of

?:‘Fedsorinums; Soil strucire and
o ic feamres in the matrix or on

2. Within its range of occurrence, the fragipan
is roughly paralle] to the soil surface.

3. The upper boundary of most fragipans is
about 50 to 100 ¢m below the surface, if the
soil is not eroded. This emdcpmhas
been observed in northern

southern 1.mNeand in
Scotand, and in 'meemmnngem
dcpmﬁommemxfmmsollsﬂmhavemt
beenemdedorbunedseemsmbefmmabmt

5. The underlic 3 variety of horizons,
mcludmp;ns , argillic, cambic, and albic

(430-VI-NSTH, March 1996)

615.160

borizons. In most instances the morphology
of the fragipan is similar, Fug:pansmnot
known to occur in materials that
calcareous, nor do they underlie honzons with
:v:akyj' devel elvfesxlfm s e ot
ly developed. L] arc not
soil horizons, the failure fﬁms
hotizons with k, y.orszﬁxeswouldbe
another remarkable accident. F form
only in soils in which water moves downward
lhmngh soll They are at depths which
rarely

g‘gamﬂhub:nﬁgenn;ianthoﬂhnto: the
ma in ower orizon
or e\?:: in n?e chuvial honznn.tgt separates
the two B horizons. Thus, it occurs
otherwise elavial or itluvial hcnzons

7. F monlyknownmoccurmsoﬂs
fo underfoxestvegmnon.

Thnamhorsbelwvemly onal
network of bleached ormed by
of free iron after water has santrated

the cracks. The bleached materials commonly

botmdedbyammzonemwh&huonhzs
been concentrated.  Other things being equal,
the structural units are smallest in the finest
textured materials. For a given eexture,
structure teads to be larger if the dry season is
short or mild than if it is long or intense.
Structiral units, with bleached surfaces, are
rare or absent in the coarsest texmured
materials.

Ifan horizon overlies a

movenm.mmgf clay down the hmfﬂg;pan structural
units usually is indicated by relatively thick
clay films,

E!an ot’ interiors of the prisms shows

hﬁa the mineral grains and bodies
ofonemed y. ‘The close packing is
consistent with the high bulk density of the

an relative o the density of the
oV horizons.
Thelmdnessofme whendtyxs

oy e bose pac
byclay. Hawever. y
not account for the brittleness of

megnwhenmsm The brittieness may
e to weak chemical binding by one or
l% dn’g‘; highe: mefmeﬂllzr;!aln
50 (-3 T 0
matundeﬂxesaspodmhor?zonw ests some
copsistent difference. Hydrogen bonding with
gilica and with alnminym have been suggested
in the literature. Ome piece of ficld evidence
ms ﬂwhypothescsofwukchemul
is that one can find mwhu:h

the brittieness to have
hoyed. Some very o&uﬂ

M&We no however
they m:m color pamm. al gh a weak

panemsef polygonal blag_n\gﬁ‘uk:xs be very
. but the brittiepess may be
obnmblemonlyampnnofﬂle orizon
wmmgofgﬁm Fx?cmfeeder
Toots ramify the no e parts of prisms.
The amount of nonbrittic materials ranges
from pone to well over two-thirds of the
volume of the horizon, A second piece of
field evidence for weak chemical binding is
that £ ly seem more stable
when exposed m banks than either the
overlying horizons or the underlyi
materials. The overlying and unde
materials commonly slumpmme exi)o
and the protrudes shows
this kind o bulgemamadmtmNew
Zealand, There, the bleached materials on the
sides of the prisms are commonly washed out
by the rain exposing the brittle parts as
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- separated prisms. At this time the evidence
about the cause of the brittieness is
conﬂumng

a fragipan formed in till, its relatively
mg_hbulkdensnymybeambuwdpardyw
the weight of the glaciers, desiccation
processes (physical tipening), or to
consolidation within a iayer of permafrost
Yet, many if not all of the
reflect the influence of other IS, One

alonglhe ofhepr-_saddwﬁlcbulk
is remoistened, it swells

\ 'l‘gnfomeofm“ﬂg how:;er,

lsopgmd mnemls Ve mov

into

theg:nmsmdbyme
welghtofthesoxlabove

gessun generaned may be responsible
panofﬂleeompacnon. A second factor is
ﬂ:ememssoflheh;;n Sﬂwmm Soil
mmvm € S0 movemem.
fauna seem to be absent, and roots,
mtheblmhndmsbetweenlhepnm= are
m?lmyommdvemcdlyamwmtmm%y
soil as rared
%omm}":&“'mmm

Significance to soil classification

Any contimious horizon that impedes
movememofvmcrmdgmmhofmmsls
mmmngn?f ils for plant

of so T p ao\wh
for engineering munjpulations. Water stands
aboveﬂmpanmllevel soil and moves
laterally along the top of the pan if the soil is
sloping. Eventha'.l'& the processes that

mcsepnnsmmmdmmeucimnng
and the namral vegetation and are belicved to
begenenc

lhlﬂﬂclﬂon

Fmaﬂagmhsa‘c&mbmnonof :
gspemcsmrcsmct penetration of 100ts
water from 60 percent or more of the
volnme of the horizon. Roots are restricted
except in nearly vertical zones that form the

boundancshetweenverym

units. The structural units

polyhednlmhonzonnlcmsssecuonmd

average 10 cm or more across. Material

within the structural units is massive, hty.or

has weak blocky stracture, a firm or

consistence, andabmdemamfa::goffuhmat

ornnrﬁgldupuny Some ipans afre

l;-;oauzmn:mdm:n:su'l«:uvel.lm'mghoun.hc
rizon

has evidence Ofand
gtnens m addition to dcnsny

ml This evidence, in the matrix, on
faces of , OF in seams, is in the form of
bodies of oriented clay, clay films, albic
mlenals. and/or both mdoxomorph:c
and soil structare. Ige evidence 0 Jze
g%dogenms is needed o separate the fragipan

m dense materials (densic materials)
such 5 dense il nnd volcanic mudflow

(430-VI-NSTH, March 1996)

Third, a fragipan must have a mininmm

thickness. A thickness of 15 ¢m or more is

thought to be thick enough to impart the

mterpretations for plant growth and for

engineering manipulations and to separate the

mn from plow pans or other compacted
or near surface layers.

Fourth, mr-dg' fragments of the natural soil

than 50 percens of the DOroR SaKc when
percent of the horizon slake when

uembmcﬂtg;dmw%r Mpmmymm

separates m other
ho:pans duripans

Pedon 34 illustrates a soil that bas a fragipan
reluvely Sucp 4nd ha B vpper poudary

its ata
depth of about 94 cmn and “Pn:werboLry
at about 150 cm.

Pedon 35 illustrates a wet soil in which a
fnlfmnhesbelowmugnlmhonmn In this
re is lithologic discontinuity in the
parent materials at a depth of 53 ecm. The
upper mantle is presumed to be Wisconsinan
loess. The fragipan dcveloﬂmdlemrﬂu
honums of a very old soil developed in
e lxgﬂvgycom_mnn
frlg?ln eopsm rmer sutface
honzonso these buried soils, if the burial is
not more than about 80 cm.

Soﬂsinﬂ;:}lnimdmmntha\genhmll
amount of plintbite pormally are e in at
least some parts of the horizons that contain
the plinthite. f%mm:oftheseh;hlonzm:s‘mlnm:tthc:
T a fragipan but, in Hon
WW At this stage of knowledge,

it is not urmtmchhonzonsshmndbe
. but where they are at
dcpths e to those of in

other soils, the effects on plants

engmeumgmoﬂhesoﬂsmmem

For pragmatic reasons, therefore, such

horizons that have an r boundary within a

depth of 100 cm below the minerat soil
nsidered fragipans.

, &re Col
Sprvvmary of properties
To be identified as a ipan a layer mmst
have all of the following istics:

1. The layer is 15 cm or more thick; and

2.nhnsevnduweofpedogenmsmﬂ\mme
honzonor.nnmmnn, on the faces of
structaral

3. It has very coarse prismatic, ¢colutnnar, or
blocky structure of any grade, hnsweak
suucnmofany size, Of IS massive,
Separations between structaral units that allow
roots to enter have an average spacing of 10
<m or more on the horizontal dimensions; and

4. Air-dry fragments of the namral soil fabric,
SmlOg?;;inmmﬂ?kbmm&myso
percent rizon slake when are
submerged in water; and

5. I has, in 60 percent or more of the volume,
aﬁtmorﬁxmeroonsme a britde manner
offaﬂureaxornmﬁeldupacny and roots
virmally absent *

Page 49; Following the section on "Durinodes”, insert the
followmg:

*Fragic Sail Properties

anxc soil pmpemsf:&r‘e similar to m’lshe

s of the
have myﬂ thic ‘Pgr volm-ney
requirements of the fragipan. Fragic soil
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- pmpemesmmmbmxﬁuhomons althou,
they can be at or near the
soils. gnwsw:mmgmsoupmpemes

hvea or firmer consistence and a britle

ﬁeldnmt_y fragments of the
natral fabric, Sw‘?(!)ymmmmke

wh-meymmbmergedmwmr.
Ag‘gmgnu fragic soil erties have
evi emeofgdogenesu. one or
more of the following: Oriented clay within
the matrix or on faces of peds;
Rcdoxomorphlcfeanuuwnhmﬂ:emmxor
onﬁocsof Suong or moderate soil
coamgsofnlbwmtemlsor
uncoamdnltmdLgnmsonﬁccsofpeds
or in seams. Peds with these properties are
considered 0 have fragic soil properties
regardless of whether the density and
brittleness are pedogenic or not.

Soil aggregates with fragic soil properties
mmst:

1. Have evidence of pedogenesis within the
aggregates or aummnmm, on the faces of

the aggregates; and

2. Slake when air-dry fragments of the natural
fabric, 5t 10 cm-dl:ldeur. are submerged
in water; and

3. Have a firm or firmer consistence and a
britie mannar ofﬁulnm when so0il water is at
or near field capacity; and

4, Rmmmemyofmotsmﬂmm
when soil water is at or near field capacity.”

Page 109, item HAE. (changed to JAD.); Change to read:

“IAD. Other Aqualfs ﬂmhlveafnf
nsupperbuundaxy

Fragiaqualfs”

NSTH 615.89, p. 615-428; Following item IAJA.
(changed

lAK.above)addthenewmms
IAKB. mdlAKC and resumber items JAKRB.
through JAKG. to IAKD. through IAKI.:

“IAKB. Other Endoaqualfs that have:
1. Fragic soil properties;

a. In 30 percent or more of the
volume of a layer 15 cm or more

thick that has its T

within 100 ¢<m of mgnlbw%
surface; or

b. In 60 percent or more of the
volume of a layer 15 cm or more
thick; and

2. Have, in one or more horizons
between the A or Ap horizon and a
depth of 75 cm below the mineral soil
surface, in 50 percent or more of the
matrix, one, or a combmation, of the
followmgcolms

a. Hue of 7.5YR or redder; and

(1) Peds present and a
chroma of 2 or more (both
moist and dry) on 50
percent or more of ped
exteriors, or no redox
depletions with a chroma
of 2 or less (both moist
and dry) in ped interiors;
or

(430-VI-NSTH, March 1996)

N resent and a
‘(:Zh)m%p:;i; lc’:r more (both
moist and dry); or

b. Hue of 10YR or yellower and
either

(1) Both a color value,
moist, and chroma of 3 or
more (both moist and dry);
or

(2) A chroma of 2 or more
(both moist and dry) and
no redox concentrations.
Aeric Fragic Endoaqualfs”

*IAKC. Other Endoaqualfs that have fragic
soil properties;

1. In 30 percent or more of the volume
ofahyer 15 ¢m or more thick that has

upper boundary within 100 cm of the
mmenlsmlmrfnce or

2. In 60 percent or more of the volume
of a layer 15 cm or more thick; and
Endouqualfs'

NSTH 615. 89 615-429 Following item 4. of the
n O

Typic Endoaqualfs add item 5. as
follows

*5. Have fragic soil properties:

a. In less thar 30 percent of the volume
g:mgym 15 cm or more dnckléialt

Ve eupperboundarywnhm cm
of the mineral soil surface; and

b. lnlessthanﬁopercemofﬂxevolume
of all layers 15 cm or more thick."

NSTH 615.89, p. 615-430; Following item IAIB.

ed w IAJE.
M(%mWM%?MWG
rm'ermmsWF through IATM. o

IAJH. through IAJ

"IAJF. Other Ep s that have:
1. Fragic soil properties;

volume of a layer 15 cm or more

thick that has its uj
within 100 ¢cm of mg%
surface: or

b. lnﬁOpercemormore of the
volume a layer 15 cm or more

o

E

2. Have, in one or more horizons
between the A or Ap horizon and a
depth of 75 cm below the mineral soil
surface, in 50 percent or more of the
mawix, one, or 2 combination, of the

following colors:
a. Hue of 7.5YR or redder; and

(1) Peds present and a
chroma of 2 or more (both
moist and dry) on 50
percent or more of ped
exteniors, or no redox
depletions with a chroma
of 2 or less (both moist
and dry) in ped interiors;

N
roma'of 3 of more (both
moist and dry); or
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b. Hue of 10YR or yellower and
er

(1) Both a color value,
moist, and chroma of 3 or
more (both moist and dry);
or

) A chroma of 2 or more
moist and dry) and
o redox concentrations.

Acric Fragic Epiaqualfs

1AJG. Other Epiaqualfs that have fragic soil
properties;

1. In 30 percent or more of the volume
ofahyuﬁmorm%mm
jts upper bonndary within cm o

mineral soil surface; or

2, In 60 percent or more of the volume
of a layer 15 cm or more thick; and .
Fragic Epiaqualfs

NSTH 615.89, g 5-431; Following item 5. of the

of Typ:cEpnqmlfsaddmmG s

“6. Have fragic soil properties:

a. In Jess than 30 percent of the volume
gmggmupperw%mlg

ve cm
of the mineral soil surface; and

b. In less than 60 percent of the volume
of all layers 15 cm or more thick."

NSTH 615.62, p 615-211; Following item IAFB,

615-722

c&g to IAGC abmre) add the new items
and regumber i mms l.AGC

lhmugh IAGE o IAGE. through IA
"IAGC Other Glossaqualfs that have:

1. Fragic soil properties;

a. In 30 percent or more of the
vohnpe of a layer 15 cm or more

thick that has fis u
within 100 cm of the mineral soil
surface; or .

b. In 60 percent or more of the
volume of a layer 15 cm or more
thick; and

2. Have, in one or more horizons
between the A or Ap horizon and 2
depth of 75 cm below the miteral soil
surface, in 50 percent or more of the
matrix, ope, or a combination, of the
follawmgcolors

a. Hue of 7.5YR or redder; and

(1) Peds present and 2
chroma of 2 or more (both
moist and dry) onfsged
percent or more o
eXIEniors, or no redox
depletions with a chtoma
of 2 or less (both moist
and dry) in ped intcriors;
or

) No resent and a
a map:g%r more (both
moist and dry); or

t. Hue of 10YR or yellower and
either

(1) Both a color value,
moist, and chroma of 3 or

more (both moist and dry);
or

(2) A chroma of 2 or more
(both moist and dry) and
no redox concentrations
Aeric Fragic GlmqlLlfs

IAGD. Other Glossaqualfs that have fragic
soil properties;

1. In 30 percent or more of the volume
Mahyerbgmorm&mmtilxxocgtmat?g
its upper bonmdary wi cm of the
mineral soil surface; or

2. In 60 percent or more of the volume
of a layer 15 ¢ or more thick; and

lmqmﬂ‘s

NSTH 615.62, p. 615-211; Following itsm 3. of the
fe"gnmon of Typxc Glossaqualfs add item 4. as
ollows:

*4. Have fragic soil properties:

a. In less than 30 percent of the volume
g{ all Il;yers 15 em or more mmklgzgt
ve the u rbomdarywuhm cm
onhe@':g:lsou surface; and

b. In less than 60 percent of the volume
of all layers 15 ¢m or more thick.”

NSTH 615. 38 615-59 definition of Kandnqualfs. In item
F; delete final word "and”, in item 2 elete
word "fragipan®, add final word "and”, and
add pew rem 3. to read:

*3. Do not have a fragipan with its r
boundarrwithinlOOcmofmemine soil

NSTH 615.38 p. 6!5-62defmiﬁonof1(andmdalfs item 4.;
Delete final words " or fragipan”, renumber
items 5. and 6. as 6. and 7., and add new item

5. to read:
"5. Do not have 2 T
mewiﬂﬁnlOOcmof&w soit

NSTH 615. 38p 615-63 definition of K_thapludalfs:wm
Delete final words * orafngn
relmmberltemstl and 5. as 5. and
ardd new item 4..to read;

"4. Do not have a fragipan with its upper
vnﬂmlOOcmofthcmmcnlsoﬂ

PagelMcolumnl line 9, item 2. (changed to item 1.);
ﬁnalwords'oraw.mnmber
;tcmszl.ﬁmm 4.as3. ., and add new
tem 2.t :

“2. Do not have a fragipan with its
boundaqwﬂmlmcmofmcmme sol.l

NSTH 615.89 p. 615428, colunmn 1, lmc34 item 3.;
Delete the wotds"fn * and "and”,
ritem 4. as 5. and add new item 4. 10

4, Donotlnveafng with its
bounda:y lmmofmemme‘mesoﬂ

s

NSTH 615.89 p. 615-429 column 2, line 28; item 3.:
delete the words “fragipan,® and "and",
nnz:l;mbermmtt . and add new item 4. to

(430-VI-NSTH, March 1996)
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Do not have a fragipan with r
bmmdarywm;nlwcmofme mme“gesoﬂ

surface; and”
Page 112, column 1, line 2 afier “fragipan® add:

* with its e boundary within 100 em of
the mineral soil surface”

Page 119, Change item HBB. (changed t IBB) o read:

"IBB. Other Boralfs that have a fragipan with
nsupperbmm-ywnLlOOcmonhe

mineral soil .
Fragiboralfs
Page 122, colzmn 2, line 35; Change item 1. to read:
“1. Have, with its r%lm
cm of the mineral soil surface. a inor
below the argillic horizon;"

NSTH 615.62, p 615-217, followmﬁ item IBED, (Aquic
Atgmc ralfs, changed to 1IBEF.
above): Mdmefollamngnewm:mmd
remnmber items IBEG. through IBEM. as
IBEH. through IBEN.:

"IBEG. Other Eutroboralfs that have both:
1. Fragic soil properties:

a. In 30 percent or more of the
volume of a layer 15 cm or more
thick that has its r boundary
within 100 cm of the mineral soil
surface; or

b. In 60 percent or more of the
volume of a layer 15 cm or more
thick; and

2. Redox depletions with a chmmaofz
or less i layers that also have a
conditions in most years (or nl
dreinsge) either:

NSTH 615.89, p 615-435, follawmg em IBEG,
Oxyaquu: Eutrobo ralfs, changed to IBEN.
above); Add the followmg new itemn and
renumber items !BE'.N through IBET. as

IBEP. through IB

"IBEO. Other Eutroboralfs that have fragic
soil properties:

1. In 30 percent or more of the volume
- of a layer 15 cm or more thick that has
nsupperbound;rywnhmIOOcmofme

mineral soil surface; or

2. In 60 percent or more of the vohune
of a layer 15 cm or more thick
Fragic Eutroboralfs*®

NSTH 615.62, p. 615-217; Followmgom7 of the
‘f’:ll uonof'l‘ypxch ralfs add item 8. as
OWS:

*8. Have fragic soil propertes:

2. In less than 30 percent of the volume
of all layers 15 ¢m or more thick that

(430-VI-NSTH, March 1996)

>

615.160

have the upper boundary within 100 cm
of the mineral soil surface; and

b. In less than 60 percent of the volume
of all layers 15 ¢m or more thick. "

NSTH 615.62, p 615-218, following item IBFC. (Vitrandic
Glossoboralfs); Add the following new item
and renumber items IBFD. and IBFE. as
IBFE and IBFF.:

"IBFD, Other Glossoboralfs that have both:
1. Fragic soil properties:

a- In 30 percent or more of the
volume of a layer 15 cmotmom
ﬂnckﬂmhasnts

within 100 ¢m of mlnzral soil
surface; or

b. In 60 percent or more of the
volume of a layer 15 ¢m or more
thick; and

2. Redox depletions with a chmm of 2
or less in layers that also have a
conditions in most years (or xal

drainage) either:

a. Within the upper 25 cm of the
argillic horizon if its upper
boundsry is within 50 ¢m of the
mineral soil surface; or

bymi’;fc;xcofﬂaengenl
soil surface upper boundary
of the honzggensmcmor
more w the mineral soil

i‘mgi.quic Glossoboralfs"

NSTH 615.89, p 615-435, following item IBFE. (Oxyaquic
Glossoboralfs s changed to IBFF. above); Add
the following new item IBFG. and renumber
ﬁ IBFF. through IBF]. as IBFH. through

*IBFG. Other Glossoboralfs that have fragic
soil properties:

1. In 30 percent or more of the volume
= ‘W"”’bh?.&?‘;,‘;’m‘%"é‘ o of the

T <m O
mmeul soil surface; or

2. In 60 percent or more of the volzme
of a layer 15 cm or more thick.
Fragic Glossoboralfs”
NSTH 615.62, p. 615-219; Following item 5. of the
degnmon o Typxc Glossoboralfs add item 6.

6. Have fragic soil properties:

a. In less than 30 of the volume
of all layers 15 cm or more thick that
have the upper within 100 cm

of the mineral soil surface; and

b. In less than 60 percent of the volume
of all layers 15 cm or more thick."

Page 125; ChangenemsHEE ANDHEF {changed to
IED. and IEF.) to read.
"IED. Other Udalfs ﬂmhavea lossic
horizon and have a fragipan its upper
boundary within lOOcmofthem_nenlsoxl

Fraglossudalfs

615-723
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- IEF. Other Udalfs that have a ipan with its
upgerbmm@ymmm 100 cm o mineral
soll surface,

Fragiudalfs®

Page 126, column 2, line 22; Change item 1. to read:

1. Haveafnglgm‘ with jts r boundary
within 100 cm o lhzmisgnlug&'l:suface;"

NSTH 615.47, p 615-161; Change item 2. to read:

*2. Havea ipan with its upper boundary
within 100 cm of the mineral soil surface;"

NSTH 615.62, p 615-221; Delete item IEDA.
(remumbered as IEEA..), rennmber items
IEDB. through IEDD as IEEA, through
IEEC., and add the following new item

.

*TEED. Other Glossudalfs that have borh:

1. Fragic soil properties:

a. In 30 percent or more of the

vqhnn&;:f;:s layer 15 cm or more

thick ns r boundary

within 100 cm of the mineral soil
; or

b. In 60 percent or more of the
volume of 2 layer 15 cm or more
thick; and

2. Redox depletions with a chroma of 2
or less in layers that also have aqui
conditions in most years (or ial
dminage) either:

2. Within the upper 25 cm of the
argﬂlicho;imglfixgoupperfm
boundary is within 50 cm o!

mineral soil surface; or

b. Within 75 cm of the mineral
soil surface if the upper bonndary
of the aryillic horizon is 50 ¢ or
more below the mineral soil
surface

" Fragiaquic Glossudalfs"

NSTH 615.89, p 615-435, following item IEDF.
{ ic Glossudalfs changed to IEEF.);
the rqllo%ug item 1EEG. and
items . through IEDI. as
TEEH. through IEEL.:

"IEEG. Other Glossudalfs that have fragic soil
properies:

1. In 30 percent or more of the volums
of a layer 15"“’“"”’-‘“;},‘8‘"’"}'{&
- its upper boundary within ¢m of
mineral soil surface; or

2. In 60 percent or more of the vohune
of a layer 15 cm or more thick.
Fragic

NSTH 615.62, p 615-222, (definition of Typic
'G‘}gssudalfs), column 1; Following item 3.

“4. Do not have fragic soil properties:

a. In 30 percent or more of the volume
ofa hyerbi’icmor m@%muf:ﬁ
its upper boundary within 100 cm of the
mineral soil surface; nor

b. In 60 percent or more of the volume
of a layer 15 cm or more thick.”

NSTH 615.62, p 615-222, following item IEKE.
(rermmbered as IEKI.); Add the following

new items JEKJ. and JEKK. and renumber
items JEKJ, through IEKR. (leﬁﬂlic
Hapludalfs) as . through .

"IEK]. Other Hapludalfs that have both:
1. Fragic soil properties:

a. In 30 percent or more of the
volume of a layer 15 em or more
thick that has its r boundary
within 100 cm of the mineral soil
surface; or

b. In 60 percent or more of the
volume of a layer 15 em or more
thick; and

2. Redox depletions with a chroma of 2
or less in layers that also have aqui
conditions in most years (or u:g:::.l
drainage) either;

b. llW‘Qm 75ifcgl of the mﬁmﬂ
so0il surface e upper bonndary
of the argillic horizon is 50 cm or
more below the mineral soil
surface

Fragiaquic Hapludalfs
IEKK. Other Hapludalfs that have both:
1. Fragic soil properties:

a. In 30 percent or more of the
volume of a layer 15 cm or more
thick that has its upper bol

within 100 cm of the mineral soil
surface; or
b. In 60 percent or more of the
volume of a layer 15 cm or more
thick; and

2. Samration with water, in one or more
layers within 100 ¢m of the mineral soil
surface, for 1 month or more per year
in 6 or more out of 10 years.

Oxyaquic Hapludalfs”

NSTH 615.89, p 615-440, following item IEKQ.
ludalfs changed to .
above); Add the follo new item IEKU.
and renmber items . through JEKZa. as
IEKV. through IEKZd.;

“IEKU. Other Hapludalfs that have fragic soil
properties:

1. In 30 percent or more of the volume
9fahyer15cmorngorplilli&kthatlfiﬁ
its upper boundary within cm of the
minetal soil surface; or

2. In 60 percent or more of the volume
of a Iayer 15 ¢cm or more thick.

Fragic Hapindai;
NSTH 615.62, p 615-224, (definition c;yfl'll‘ypaigd Hapludalfs),

cohummn 2; Following item 11.
*12. Do not have fragic soil properies:

a. In 30 percent or more of the volume
S wEper bounary wibin 100 o of e
its upper cm o
mineral soil surface; nor

b. In 60 percent or more of the volume
of a layer 15 cm or more thick.”

615-724 (430-VI-NSTH, March 1996)
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NSTH 615.62, 615-226 followu;gmm. ertic
p.f’ 1l L new‘xvtem
mmmber items
Oxyaqum Paleudalfs) as ng‘ﬁwgh

'

*IEIC. Other Palendalfs that have both:
1. Fragic soil properties:
a. In 30 percent or more of the
volume of a layer lScmor more
thick that has its

within 100 cm of mmenl soil
surface; or

b. In 60 or more of the
volume mer 15 cm or more
thick; and

2. Redox depietions with a chroma of 2
or less in layers that also h“:n:g::u
conditions in most years (or

druimage) either:

NSTH 615. B%J) 615-442, foll owmfgxﬁc*m ‘l‘:EoIG)(O;A‘)’/qu}::
VE

followmgnewnemlEﬂand I items
IET, through IEIR. as [EL. through JETT.:

*IET. Other Palendalfs that have fragic soil
Propertes:

1. In 30 percent or more of the volume
ofahyerlScmormoreﬂl%c(;:that?g
its upper boundary within 100 cm of the
minera] 50il surface; or

2. In 60 percent or more of the volume
of a layer 15 cm or more thick_
Fragic Palendalfc"

5-228 (definition f'IypicPaleudalfs.
Followmg ks )

“10. Do not have fragic soil properties;
a, In 30 percent or more of the volume
ofnhyerlScmorm%mat%
its upper boundary within cm o
mineral soil surface; nor

b. In 60 percent or more of the vohune
of a layer 15 cm or more thick.”

NSTH 615.04]].)%. )615-125(1 Change itemn HDC. (changed w
J :

NSTH 615 62

“IDC. OmerXenlfsghn_thl:arga Ig:lenm
its upper boundary within emo
minsral soil surface.
Fragixeralfs"
NSTH 615.04, p. 615-6; Change item 1. to read:
“1. Have a ipan with its upper
within 100 ¢ of the mineral soil surface;”

NSTH 615. M‘dg 615-8; item (g); Rewrite item 1., and
item 2. as follows. and tsemmber

mmZthmugh4as

“1. Have an argillic horizon, but do not have
& naric horizon;

2. Do not have a duripan nor a fragi
its upper boundsry within lOOcmo;pan
mineral soil surface;”

NSTH 615.62, p 615-238, following item [DGF. (Vitrandic
loxeﬂlfs, changed to IDGG.); Add the
following new item TDGH. and renpumber
items IDGH. through IDGIJ. as IDGIL. through

“IDGH. Other Haploxeralfs that have bath:
1. Fragic soil properties:

a. In 30 percent or more of the
volume of a layer 15 cm or more
thick that has its upper boundary
within 100 ¢m of the mineral soil
surface; or

b. In 60 percent or more of the
vqlnme of a layer 15 cm or more

v

2. Rndoxdepleuonswmuchmmofz
or less in layers that also hav.er;gmc
conditions in most years (or cial
drainage) either:

4. Within the upper 25 cm of the
argillic horizon if its upper
boundary js within 50 cm of the
mincral soil surface; or

b. Within 75 ¢m of the mineral
s0il surface if the upper boundary
of the argillic horizon is 50 cm or
more below the mineral soil

Fragiaquic Haploxeralfs™
NSTH 615.62, p 615-238, following item IDGL (Namn
anloxenlfs. changed to IDGK. above); Add
the following new iem IDGL. and renurnber
itemns IDGL. through IDGS. as IDGM.
through IEIT.:

"IDGL. Other Haploxeralfs that have fragic
soil properties:

1. In 30 percent or more of the volume
ofahyerlScmormorethxckmathas
its upper boundary within 100 cm of the
mineral soil surface; or

2. In60pememormoreofmevohm
of a layer 15 cm or more thick.

Haploxernifs”

NSTH 615.62, p 615-239, (definition of Typic
loxeralfs), column 1; Following jtem 11.

“12. Have fragic soil properties:

a. In less than 30 percent of the volume

giallgeyexs 15 ¢m or more %klgl;t
ve rbonndarym cm

ofmemnlsoﬂmrﬁce,

b. In less than 60 percent of the volume
of all layers 15 cm or more thick.”

NSTH 615.62, p 615-239, following item IDFC. (Vitrandic
Pan clm:ged to IDFD. ). Add the

owmgncwm:ml])FE renumber items
g;lﬁc through IDFJ. as IDFF. through

“IDFE. Other Palexeralfs that have both:

1. Fragic soil properties:

2. In 30 percent or more of the
volume of a layer 15 ¢m or more

(430-VI-NSTH, March 1996) ‘ 615-725
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thick that has its r
within 100 c¢m of emmenlpwma?i'l
surface; or

b. In 60 percent or more of the
volume of a layer 15 cm or more
2. Redox depletions with a chroma of 2
or less in layers that also h“:miqxtcmm
in most years (or
drainage) either:

" a. Within the upper 25 cm of the
argillic horizon if its upper
boundary is within 50 cmn of the
mineral soil surface; or

b. Within 75 cm of the mineral
soil surface if the upper boundary
of the ic horizon is 50 cm or
more below the mineral soil
surface

NSTH 615.62, p 615-240, following item IDFG. (Natric
PIR-. changed to IDFK. nbove()?

ﬂxefollowmgnewmm[DFL and remumber
items IDFK. through IDFP. as IDFM. through

"IDFL. Other Palexeralfs that have fragic soil
properties:

1. In 30 percent or more of the volume
ofalayer lScmormoremmkmathas

nsupperboxmdaxy 100 cm of the

2. In 60 percent or more of the volume
of a layer 15 cm or more thick.
hp‘: Plllxl:l'llfs"
NSTH 615.62, p 615-240, (definition of Typic
P-.F .oohmmz Following item 11.
“12. Do not have fragic soil properties:
a. In 30 percent or more of the volume
of a layer l5¢:mormo|'|=ﬂl:(a)«:okﬂminiﬁls‘e
its upper boundary within ¢ of
mineral soil surface; nor

b. ln60pementormoreofd:evollunc
of a layer 15 ¢m or more thick.®

Page 151, column 2, item 2.; Rewrite as follows:
*2. Do not have a onfng?uwnh

its upper boundary wi
ml:g.lesoﬂmrfau;'
Page 236, column 2, item IAD. (changed to JAD.); Revise
to read:
*JAD. Odm'Aqueptsﬂutlnveaﬂlg
mmmupperboundary lOOmofme
mineral so .
Fragiaquepts
Page 238, column 1, lins 32; Change item 2. to read:
*2. Do not have 2 fragipan
bmmdarywnﬂnmlOOcmofﬂnemgesoﬂ
Page239.cohmm2 line 45; Change item 1. to read:

1. Have a fragi wuhnsupperbounduy
wnhmlOOcm ?an

NSTH 615.89 p. 615-475 column 2, Jast line; Change item
1. © read:

"1, Do not have a fragipan with
bounda.r;/wiﬂxm 100 cm of the mmemll

NSTH 615.89, p. 615476, following item JAJD.; Add
pew item JAJD. and remumber items JAJD.
through JATH. to JAJE. through JAJL.:

"JAID. Other Endoaquepts that have fragic
soil properties:

1. In 30 percent or more of the volume
ofahyerlso::mm-momrlcnﬂ;(x)c:(;cv.'hati_:;sl

r boundary wi cm of the
mmeuprl:lesmlmxface or

2. In 60 percent or more of the volume
of a layer 15 cm or more thick.
Fragic Endoaquepts”

NSTH 615.89 p. 615477 column 2, line 29; Change item
1. to read:

*1. Do not have a fragipan with its u
within 100 cm of the mine; soxl
surface;

NSTH 615.89, p. 615-477, column 2, following item 6.
(deﬁmuofoun of Typlc Endoaquepts) Add item
as follows:

"7. Have fragic soil properties:

a. In less then 30 percent of the volume
ofallhymlScmormoredmkthat
have the upper boundary within 100 cm
ofmcmn.lsmlsurface and

b. In Jess than 60 percent of the volume
of all layers 15 cm or more thick "

NSTH 615.89, p. 615-478, following item JAIA.; Add
new item JAIB. and renumber items JAIB.
through JAIE. to JAIR. through JAIF.:

“JAIB. Other Epiaquepts that have fragic soil
propertes:

1. In 30 percent or more of the volume
o SEper bovaary wian 100 o of th
its ¢m of the
mineral soil surface; or

2. In 60 percent or more of the volume
ofa l:ycr 15 cm or more thick.

Fragic Epiaquepts”

NSTH 615. 122 . 615-646, cotumn 1, following item 3.
of Typic Epiaquepts); Add item 4.

as follows
"4. Have fragic soil properties:

a. In less than 30 percent of the volume
g{ all‘l;eyers 15 cm or more thmklgzgt

ve bOIIMI!'y within cm
of the ms:epglersoxl surface; and

b. In less than 60 percent of the volume
of all Jayers 15 cm or more thick."

Page 243, column 2, line 10; Change item 5. to read:

*5. Do not have a fragipan with r
boundaqwnhmIOOcmofmcmm“gcsoﬂ

NSTH 615. Gz(vp 615- 293y following item edE JDHE.);
new item JDHF. and renumber jtems
BP!JG through JDHI. as JDHH. through

"JDHF. Other Dystrochrepts that have both:
1. Fragic soil properties:

615-726 (430-VI-NSTH, March 1996)
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a.hSdpememormuofme

volume of a layer 15 ¢cm or more

thick that has its T y

within 100 cm of the mineral soil
;or

b. In 60 percent or more of the
volume of a layer 15 cm or more
thick; and

2. In one or more horizons within 60
cm of the mineral soil surface, redox
depletions with a chroma of 2 or less,

?:fwcp St'msmmostyem
Fragisquic Dystrochrepts”

JDHI. above
the foﬂow new item JDHK. and
items JD) through JDHP. as JDHL.
through IDHQ.: .

*JDHK. Other Dystrochrepts that have fragic
soil properties:

1. In 30 percent or more of the volume
of 2 layer lScmornprpdl%c:mat?gc
its upper boundary within cm o
mineral soil surface; or

2, In 60 percent or more of the volume
of a layer 15 cm or more thick.
Fragic

NSTH 615.89, 615-481.foﬂuwag‘ item JDHI. (Oxyaquic
Dyl;uochmptschang to );'ﬂ‘éﬁ

NSTH 615.62, p. 615-299, column 2, following item 6.
(definitio i

n of Typic Dystrochrepts); Add item
7. as follows:

- “7. Have fragic soil properties:

a. In less than 30 percent of the volume
have 52 upper boundary winin 100

ve r cin
of the mineral soil surface; and

b. In less than 60 percent of the volume
of all layers 15 cm or more thick.”

*IDGG. Other Eutrochrepts that have both:
1. Pragic soil properties:

a. In 30 percent or more of the
giiukn:;fh:shyerlf»mormm

its upper boundary
within 100 ¢m of the mineral soil
surface; or

b. In 60 percent or more of the
volume of 2 layer 15 cm or more
thick; and

2. In one or more horizons within 60
¢m of the mineral soil surface, redox
depletions with a chroma of 2 or less,
and also aquic conditions in most years

(or antificial drainage).
Fragiaquic Eutrochrepts®

NSTH 615.89, p 615-482, following item JDGJ. (Oxyaquic
Eu chang

ed to JDHK. above):” Add
the following new 1tem JDHL. and renumber
items JDHL. through JDHS. as JDHM.
through JDHT.:

"JDHL. Other Eutrochrepts that have fragic
soil properties:

(430-VI-NSTH, March 1996)

1. In 30 percent or more of the volume
ofa hy“bts cm or moﬂ:lenﬂluo%: thatlfxﬁ
its r boundary wi cm of the
minuggsoil surface; or

2. In 60 percent or more of the volume
of a layer 15 cm or more thick.
Fragic

NSTH 615.89, p. 615-482, column 2, following item 4.

(definition of Typic Eutrochrepts); Add item
5. as follows:

5. Have fragic soil properties:

a. In less than 30 percent of the volume
Rave 2 uppts boundary withn 106 ¢

ve the T cm
of the mineral soil surface; and

b. In less than 60 percent of the volume
of all layers 15 cm or more thick.”

NSTH 615.62, p 615-304, following item JDEH.
(Vitrandic Xe

rochrepts, changed to JDFL.);
Add pew item JDFJ. and renumber items
%;‘B through JOFM. as JDFK. through

*JDF]. Other Xerochrepis that have both:
1. Fragic soil properties:

2. In 30 percent or more of the
volume of a layer 15 ¢m or more
thick that has its upper boundary
within 100 ¢m of the mineral soil
surface; or

b. In 60 percent or more of the
volume of a layer 15 cm or more
thick; and

2. In one or more horizons within 60
cm of the mineral soil surface, redox
depletions with a chroma of 2 or less,
mdal.gon_lﬂucqondiﬁonsinmostyurs
(or artificial drainage),

Fragiaquic Xerochrepts”

NSTH 615.89, p 615-482, before itern JDEL. (]%ysmc
ed to JDFN.

Fluventic Xerochrepts

above), Add new item JDFN. and renumber
items JDFN. through JDFQ. as JDFO.
through JDFS.:

“JDFN. Other Xerochrepts that have fragic
soil properties:
1. In 30 percent or more of the vohume
of a layer 15 c:morngm‘ev.\ln;):i;:ﬂmt}_nﬁsl
its upper boundary within 100 ¢m of the
mineral soil surface; or

2. In 60 percent or more of the volume
of a layer 15 cm or more thick.
Fragic Xerochrepts™

NSTH 615.62, p. 615-305, column 2, following item 10.

(definition of Typic Xerochrepts); Add item
11. as follows:

"11. Have fragic soil properties:

a. In less than 30 percent of the volume
g£ al} 'l;yers 15 gn or more_gii;kl%t

ve the upper boundary wi cm
of the mmepgl soil surface; and

b. In less than 60 percent of the volume
of all layers 15 cm or more thick.*

NSTH 615.91, p. 615-578; Change jtem BAC. to read:
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- "BAC. OmerAqnodsmathaveaﬁag
wxﬂ:mupperhoundarywnlm cmoft.he

mineral so
Fragiaquods®
NSTH 615.9}&3 615-580, colunm 2; Change item 4. to

"4, Do not have a fragipan with ﬂ "
s0!

bmmduywnbmlOOmofme
surface;

NSTH 615. 91&% 615-581, column 1; Change item 4. to
"4, Do not have a fragipan with its
bonndm}rwrmmwo:mofﬂw soﬂ
surface;

NSTH 615.91, p. 615-581, columm 2, line 5; Change item
4. to read:

"4, Do not have a fragipan with its
bmndaqwmmlmcmoflhe ml

NSTH 615.91, p. 615-582, column 1; Change item 1. to

ol

1. Haveaﬁu?unwxﬂ:mnpperboundary
within 100 c¢m of the mineral soil surface;”

NSTH 615.9;&% 615-582, column 2; Change item 4. to

4, Do 1ot have a fragipan with
bom:iatywmmlmcmofme

NSTH 615.91, p. 615-585; Change item BCC. to read:

with its upper boundary within 100 cm of the

mineral 501l surface.
Fragitwmods®
NSTH 615.91, p. 615-586, column 1, linc 31; Change
item 1. to read:

l.l-lavelﬁ:glganwmnsnpperbo\mduy
within 100 cm of the mineral soil surface;*

NSTH 615.91 b ml‘Sdsali.oohmnz line 3; Change item

1. Domthaveaﬁ:gxpnnmm
bomduymthmlmcmofthemme soil

NSTH 615.91, p. 6!5—587; Change item BDC. to read:

NSTH 615.9:&% 615-587, colurnn 2; Change item 3. to

3. Do not have a fragipan with its
within 100 cm of the mine, sml

.
v

NSTH 615.9], p. 615-588, column 2, lipe 54; Change
item 1. o read:

1 Have a its r boundary
within 100 ﬂ“’?ﬁ,m“?&?m

. 615-589, column 2, line 44; Change
1 3. to read:

3. Do thaveafragxpanwnhits
bmm@ymmmlmmofme soll

%

NSTH 615.9},

E-u

%

NSTH 615.91, p 615-590, following item BDEB. (I..muc
Hap orthods ) Add new itern BDEC. and
repumber items BDEC lhmngh BDEF. as
BDED. through B

"BDEC. Other Haplorthods that have bozh:
1. Fragic soil properties:

2. In 30 percent or more of the

volu:g:;:i;;s layer 15 cm or more

thick r boundary

within lOOcmof e mincral soil
s oF

b. In 60 percent or more of the
volume of a layer 15 ¢m or more
thick; and

’

2. homornm:honmnsw:ﬂxmﬁ
cm of the mineral soil surface,
redoximorphic features, lndalsoaquu:
condmonsforsomeumcmmos:years

{or artificial d:-mge) Haplo

NSTH 615. 9% Ogy 615-593‘£?ﬂowmg item ?EFBDEG
aquic orthods cha w0
above); Add new item BDEH. and rerumber
items BDEG. tlmmgh BDEK. as BDEI.
through BDEN

"BDEH. Other Haplorthods that have fragic
so0il properties:

1. In 30 percent or more of the volume
s Upper bonsdaty wittin 100 con of B
its r cm of the
mineral soil surface; or

2, In 60 percent or more of the volume
of a layer 15 cm or more thick.

Haplorthods™

NSTH 615.91, p. 615-590, columm 2, following item 6.
(definmonof'lypxcﬂaponhods) Add item
7. as follows:

*7. Have fragic soil properties:

a. In less then 30 percent of the volume
g:m&yers 15 ¢m or more tmck“t)hbax

ve the upper boundary within em
of the mineral soil surface; and

b. lnlusﬂlanGOpememofﬂlevolume
of all layers 15 cn or more thick."

NSTH 615.89, p. 615-508; Following item GAHA.
the new jtems GAHB. and GAHC. and
remumber jtems GAHB. through GAHE. as
GAHD. through GAHG.:

"GAHB. Other Epiaquuits that have:
1. Fragic soil properties;

a. In 30 percent or more of the
volume of a layer 15 cm or more

thick that has 1ts boundary
within 100 cm of the mineral soil
surface; or

b. In 60 percent or more of the
volumc of a layer 15 cm or more

2. Have, 50 percent or more chroma of
3 'or more in one or more horizons
between either the A or Ap horizon or a
dcplhofzscmﬂomthemm:nlsoﬂ
wh:chﬂvensdeeper,anda
depth of 75 cm;
Aeric Fragic Epiaquults

IAIG. Other Epiaquuits that have fragic soil
properties;
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1. In 30 percent or more of the volume
of a layer 15 cm or more thick that has
its upper Ix within 100 cm of the
mineral soil surface; or

2, In 60 percent or more of the volume
of a layer 15 ¢cm or more thick; and
Fragic

NSTH 615.89, p. 615-508; Following item 3. of the
ition of Typic Epiaquuits add item 4. as

follows:

“4. Have fragic soil properties:
4. In less than 30 percent of the volume
of all layers 15 cm or more thick that
bave the upper boundary within 100 cm
of the mineral soil surface; and

b. In less than 60 percent of the volume
of all layers 15 cm or more thick.*

Page 351; Change item FAB. (changed to GAB.) to read:

"GAB. Other Aquuits that have a fragipan
with its upper boundary within 100 cm of the

mineral soil . .
) Fragiaquuits

PageSSl.co% 2, line 56; Afrer the word "fragipan”

* with its r boundary within 100 em of
the mineral soil surface*

Page 352, eol.ud%m 1, line 18; After the word "fragipan”
* with its r boundary within 100 cm of
the mi so0il surface”

NSTH 615.38 p. 615-78; Change jtem 5. to read:

*S. Do pot have a fragipan with its T
bomdaqwiﬂxinlOOcmofmeminc soil
surface;

NSTH 615.38 p. 615-79; Change item 4. to read:

*4. Do not have a fragipan with its T
bonndary within 100 c1u of the mi soil

Page 353, column 1, line 9, item 1. (rev in NSTH 615.38
. 615-80); Change item 1. to read as
s, add new item 2., and renumber items

2. through 5. as 3. through 6.
*1. Do not have a kandic horizon;

2. Do not have a fragipan with its T
boundnqwiﬂ:inlOOcmofmemil:pglemil

Page 353, column 2, line 38, item 1. (rev in NSTH 615.38
?. 615-80); Change item 1. to read as

ollows, add new mem 2., and remmber items
2.and 3. as 3. and 4.: .

“1. Do not have a kandic horizon;

2. Do not have a fragipan with its upper
boundarywiﬂ:inlOOcmofﬂleminenlsoil

Page 355, cohumn 2, line 14; Revise item 2. as follows:
"2. Do not have a ipan with its r
boundaq within lofggmmt:} the mugemﬂ

Page 360 and NSTH 615.38 p. 615-85; Change item
FCA. (changed to GCB.) to read:

*GCB. Other Udults that have a fragipan with
its upper bo within 100 ¢m of the

mineral s0il surface. Frogindults®
NSTH 615.38 p. 615-87; Rewrite item 5. as follows:
R e T T
surface.
NSTH 615.38 p. 615-89; Rewrite item 4. as follows:

"4_ Do not have a fragipan with its r
bmmdarywhhhlwcmofmeminegsoil

of Fragiudults o read:

*These are Udults that have a fragipan with its
upscrboundatyWithinlOOcmo e mineral
soil surface.”

Page 360, column 2; Rewrite the first sentence of the
description

e 361, column 1; Rewrite item a.(1) of the description
Pag of Typic Fragiudults to read:
*(1) Have a ipan with its upper boundary
mmlmmo the mineral soil surface;

Page 362, column 2, line 25; Revise item 1. and add new
item 2. as follows and repumber items 2.
through 5 as 3, through 6.;

“1. Do not have a Kandic horizon:

2. Do not have a fragipan with its upper
within 100 cm of the mineral soil

sutface;
NSTH 615.62, p 615-372, following item GCGC. (Ventic
Hn‘]’)hlduhx)' Add new item GCGD. and

remumber items GCGD. through GCGG.
E%uic Hapludults, reumbered above) as
GE. tdrough GCGF.:

*GCGD. Other Hapludults that have both:

1. Fagic soil properties:

a. In 30 percent or more of the
volume of a layer 15 cm or more
thick that has its upper boundary
within 100 cm of the mineral soil
surface; or

b. In 60 percent or more of the
volume of a layer 15 ¢m or more
thick; and

2. In one or more layers within 75 cm
of the mineral soil surface, redox
depletions with a color value, moist, of
4ormore_andb;crt£umaof2 or less,
lccompnmed OX COncentrations,
and also aquic conditions for some time
in most years (or artificial dmm;ea. .
Fragiaquic Hapk

NSTH 615.62, p 615-375, following item GCDK. (Aquic
ludults, repumbered above as GCGF.);
new item GCGG. and renumber items

%% through GCGM., to GCGH. to

"GCGG. Other Hapludults that have fragic
s0il properties:

1. In 30 percent or more of the volume
of a layer 15 cm or more thick that has
its upper boundary within 100 cm of the
mineral soil surface; or
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2. In 60 percent or more of the volume
of a layer 15 cm or more thick.

Fragic Hapindults®

NSTH 615. 62 615-373, colunm 1; Following item 8.
p finition of ‘l‘yplc Hapludults). Add jtem 9.
IS llows:

*9. Have fragic soil propertics:

a. In less than 30 percent of the volume
g:all‘lh;ym 15mormotemcklglon

ve the upper boundary within cm
of the mineral soil surface; and

b. lnlessﬂnnGOpcmemofﬂlevohmw
of all layers 15 cm or more thick."

NSTH 615.62, p 615-375, following item GCDA. (Lithic
); Add pew iem GCDB. and
mber items GCDB. DG.
%ﬁ l.imlupluduns) as . through

"GCDB. Other Kanhapluduits that have both:

1. Fragic soil properties:

a. In 30 percent or more of the

vohmfh:s layer 15 cm or more

thick its boundary

within 100 c¢m of the mineral soil
s OF

b. In 60 percent or more of the
vohime of a layer 15 cm or more
thick; and

v

2. In one or more layers within 75 cra

Seplerions ath s color value, taist, of
etions a cojor v. moist, o

4ormouandachmmof20rless

in most years (or artificial dn\mge)
Fragiaquic Kanhapludylts”

NSTH 615.62, p 615-375, before item GCDK. (Rbodic
ludults), Add new item GCDK. and
r iems GCDH. ) as GCDL.,
GCDK as GCDM., GCDL. as GCDN.:

"GCDK. Other Kanhaphudults that have fragic
soxlpmpemes

1. mSOpMumormnofdwvohme
of a layer 15 cm or more tllxbcok mofhge
its upper boundary within cm
mineral soil surface; or

2. In 60 percent or more of the volume
of a layer 15 cm or more thick.

Fragic Konhspludults™

NSTH 615.62, p. 615-376, column 2, foll item 8.
(definition of Typ Kn_nhaphldul : Add item

9. Have fragic soil properties:

a_ In less than 30 percent of the volume
loui:all‘l;eyers 15 ¢m or more ﬂnckllohau

Ve upperbmmdarywnhm cm
of the mineral soil surface; and

b. Inlessmwpemmofmevohme
of all layers 15 cm or more thick.”

NSTH 615.90, p 615-548, followmgmmGCEA (Verdc
eudulis); ‘Add pew item GCEB
repumber items GCEB. ﬂu'ouhGCEE
GCDC. m:wghGCDH..DeetemGCEK
(ll:l;nﬂ;aqmchlwduluummbemdasGCEF
above): ,

*GCDB. Other Paleudults that have both:

1. Fragic soil properties:

a. In 30 percent or more of the
volume of a layer 15 cm or more

thick that has jts r boundary
within 100 cm of the mineral soil
surface; or

b. In 60 percent or more of the
volume of 3 layer 15 cm or more
thick; and

2, In one or more layers within 75 cm
of the mineral soil surface, redox
depletions with a color value, moist, of
4 or more and a chroma of 2 or less,

by redox concentrations,
and also aquic conditions for some time
in most years (or artificial drainage).
Fragiaquic "

NSTH 615.62, p 615-378 itttn GCEO. (Fragic Paleudults
renumbered GCEQ.); Revise and
renumber as follows. and renumber items
GCEJ to GCEN. (Plinthic Paleudults
renumbered as GCEP.), as GCEK. to GCES.:

"GCE]. Other Palendults that have fragic soil
propertes;

1. In 30 percent or more of the volume
S bpnpr bounaary whain 100 6o of the
its T om o
mineral soil surface; or

2, In 60 percent or more of the volume
of a layer 15 cm or more thick.

NSTH 615.62, p. 615-379, column 1; (definition of Typic
p;f’ eudults); Revise item 7. as follows;

"7. Have fragic soil properties:

a. In less than 30 percent of the volume
of all layers 15 cm or more thick that
lmretheuppeerwﬂhmlOOcm
of the mineral soil surface; and

b. InlessthanﬁOpememofﬂ:evolm
of all layers 15 cm or more thick "

FPage 364, colL l lndNSI‘H 615.38 p. 615-91; Revise
and add new item 3. as follows and
item 3. as 4.;

*1. Do not have a Kandic horizon;

2. Do not have a fragipan with its upper
within 100 cm of the mineral soil

'

Page 367, column 1 and NSTH 615.38 p. 615-91; Revise
item 3. and add new item 4. @s follows and
Mrmms-t and 5. as 5. and 6.;

“3. Do not have a kandic horizon;
4. Do not have a fragipan with its

upper
bonndarywnhmlOOcmofthemmenlsoﬂ

615.161 Udic subgroups of Borolls

NSTH 615.62, & 615-317, Revise items HEDC 2, (Glossu:
iborolls, changed to HED)
nbove) as follows:

“2. A udic moisture regime.*
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NSTH 6]5.6%& 615-31§6ul:evise imezgsHEDJ.z.z(Pachic
Argiborolls, changed to HEDO.2.
above) as follows:

*2. A udic moisture regime.

NSTH 615.62, p 615-319, Revise irems HEDP. (Udic
s iborolls dunged to HEDV. above) as
ollows:

"HEDV, OtherArgxbomlls that have a udic
Inoisture regime.

NSTH 615.62, p. 615-319 Delete part 6.b. of items 6.
of Typic Argiborolls) and add an
item 9. as follows

*9. Do not have & udic moismure regime. *

NSTH 615.62, p. 615-323, Revise items HEGD. 1.

dertic Haploborolls, changed o HEGI.1.
above) as follows:
*1. A udic moisture regime; and”
NSTH 615.62, p. 615-323, Revise items HEGH .4,
Cumnlic Udic Haploborolls, changed to
HEGN.4. above) as follows:
"4. A udic moisture regime.*

NSTH 615.62, p. 615-323, Revise items HEGL.2. (Pachic
U anlobomlls changed o HEGN.2.
above) as follows:

"2. A udic moismre regime.*
NSTH 615.62, p. 615-324, Revise items HEGR.1.
dorthentic oborolls, changed to
Y.1. above) as foliows:
*1. A udic moisture regime; and™
NSTH 615.62, p 615-324, Revise items HEGS. (Udic

Haploborolls, dm:gedeEGZ above) as
follows:

"HEGZ. Other Haplobomlls that have a udic
moisture regime.”

NSTH 615.62, p. 615-325, Delete 3.b. of items 6.
(Deﬁnmpn o Typnc loborolls) and add an
item 10. as follows:

“10. Do not have a udic moisture regime. "

NSTH 615.62, (Er. 615-325, Revise items HECC.2. (Glosm
Nartriborolls, changed 0o HECG.
above) as follows:

"2. A udic moisture regime.*

NSTH 615.62, p. 615-325, Revise itemns HECE. (Udic
Natriborolls, changed o HECH. above) as

follows:
"HECH. Other Nlmborolls that have 2 udic
moisture regime. "

NSTH 615.62, p. 615-326, Delete part 2.b. of items 6.
(Deﬁnmon of Typic Natriborolls) and add an

item 4. as follows:

“4. Do not bave a udic moisture regime. "

NSTH 615.62, p. 615-327, Revise items HEED. (Udic
Vennibomlls) as follows:

*HEED. Other Vermiborolls that have a udic
moisture regime. "
NSTH 615.62, p. 615-327, Delete part 2.b, of items 6.

(Deﬁnmon of Typic Vermiborolls) and add an
item 4. as follows:

*4. Do not have a udic moisture regime. "

615 162 Corrections and Clarifications

Editorial changes and corrections of

phu:al gnmmmm.lemrsm
mnmghoutmemwchnfyﬂlemwm
of the critena.

NSTH 615.127, p. 615-652,
Page 28, Natric horizon item 1.b.; Revise as follows:
structure and eluvial

"b. Both, bl
mate contain uncoantd silt or sand
E:)ams. m‘lem:ﬂmoremzs:mmme
rizon; and”
Page 48, NSTH 615.89, p. 615424, aquwcond.tﬂons.
foomotz 2 on lmﬁcnldng Add after
mns'mefollowmg havmgaqmc

Page 125 item HEC.1.: Rewrite as follows:

“1. A discontimuous albic horizon or no albic
horizon above the argillic borizon; and”

Page 309, column 1, line 38; Change "Calcidic” to
"Calciargidic".

(Was Mged in 1994 Keys)

Page 54 column 1, line 24; Deletelasﬂhnesmgat
"Themmsmmregmc and insert the
following:

“Such soils are considered to have a peraguic
moisture regime.

Thedmm:lnbetwunﬂ:eaqmcmom
regime ¢ peraquic moisture regime is
not closely deﬁ'ﬁadbeuusenmﬁer regime is
used as a criterion for taxa. These terms,
however, unbeusedmdcscnpmnsofm.

Some soils with an ic moisture also
have & xeric ustic o:qmm (torric) %n
regime.”

NSTH 615.115, g 615-624, item FGDA.; Delete word
L] r'.

NSTH 615.26, p. 615-30, line 12.; Change "Aridic" to
* Argiduridic®.

NSTH 615.62, p. 615-336, Item HFAE.; Revise as
follows:

WAE&therDl}.;u:mllswhwhhlavea
duripan is neither very strongly cemented
nor mdurated in any subhorizon. Y

Haplic Durustolls”

NSTH 615.115, p. 615-625, item FGDK.; Revise a5
follows:

“FGDK. Other Haplocambids that have both:

1. A borizon at least 25 cm thick within
100 cm of the soil surface, which has

an exchangeable sodium percentage of
15 or more (or an SAR of 13 or more)
during at Jeast one month of wm m
siX Or more years out of ten;
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