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The Rocky Mountain National Park (RMNP) NEON site is mountainouswaggedwith high
relief and occurs within the Front Rangleuntainssection of MLRA 48 $outhern Rocky
Mountains) Elevations range between 8,100 and 9,700 feet. Whiteedas theQRocky
Mountain National Pa®NEON site, most of the sample plots ocoutside the National Park
boundaryon the Roosevelt National Forest.
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The RMNP site is characterized by metamorphic and igneous geology that is typical of mid
elevation montane foresbf the Colorado Front Rang&he statevide geology mp identifies

all the NEON sample plots as occurring in the Yg &gtanitic rocks oMesoproterozoiage
(1.4 billionyears agp

Soil parent materials consist chiefly of colluvium and residuum, mittor areas of glacial till.
Thesiteconsists of 2inique soil map units with 10 of those map units containing NEON
sampleplots(Table land Figure 2 The soils are approximately 51% Inceptisols, 34%
Mollisols, 10% Alfisols, and 5% EntisolsApproximately 93% of the soil components are in a
loamy-skeldal particle size class, meaning they contairample quantitpf rock fragments.

Vegetation consists of the following, as definedh®/ Colorado VegtationModel:

Closed canopy Ponderosa Pine (Pinus Ponderosa) and open Ponderosa Piae Savan
Douglas Fr forest Pseudotsuga menziesar. glauca)

Lodgepole PineRinuscontorta)

Lodgepole PineRinuscontorta) - Aspen Populustremuloide$ mix

LodgepolePine mixed wittEnglemanrSpruce and Subalpine Fir

Accordingto the soil survey for this area (CO6AEpahoeRoosevelt National Forest Aredhe
Ponderosa Pine areas tend to be Mollisols with soaptustalfs; the Douglasareas tend to
be Haplocryepts; and the Lodgepole Pine areas tend to be dominated by Dystrocryepts.
Differencesfrom these genetassociations that we observed in the figltl be outlinedin the
summary section.
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Becauséhe geologic parent materials are relatively homogenous, sample plots were selected to
cover the major landscape positions, taxorwosoil subgroups, anthajor vegetation types
(Table 2.

¥ Lodgepole Pinavith SpruceFir plots (Cryic, Typic Udic) (7 total plots)
o! Dystrocryepts derived from residuum & slope alluvium (3 plots).
o! Dystrocryepts derived from glacial till & alluvium (3 9
o! Cryorthents derived from glacial fluvial & residuum (1 plot)
¥ Ponderosa Pine plots (Frigid, Typic Ustic) on Haplustolls derived from colluvium & residuum (4
plots total).
¥ Douglas Fir plots (Cryic, Ustic Udic) on Haplocryepts derived from colluvium &luesn (3 plots
total).

Fourteermplotswere selectetbr sampling(Figure 1) In addition 8 alternate plots were selected
as backup pitsin case any of the selected plots could not be samflkd onlymajor
soil/geomorphic/ecologic nice@mitted bythis sampling plan werhe drainageways and
narrow floodplains that occur in soil map units 7102A and 61Héwever, since these map
units do not have NEON plots,vitasnot possible to sample these areas.

Figure 1 RMNP plots overlaying an aerimhage and hillshadeBlue plotswere selected
sample plotsgreen plotsare alternates (backups), amed plotswere not chosen. The 4 plots
surrounding th&lEON towerare shown as an inset in the upper left of this figure. tder
plots are locatedroa small site (approximately 10 acres) 5 km to the north of this area.
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Figure 2 RMNP plots with SSURGO saihapping.BIue plotswere selectedor samping,
green plotsvere selected aalternates (backups), aned plotswerenot chosen. Thowerarea
is not shown.
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Talde 1 Soil map unit details and NEON plot dat&MNP. AOI: area of interest; MUmap

unit. Target # plotsleterminedisinga formula based on the spatial extent of each map unit and
the number of plots in the map uriltiswas used to determine how many plots to select in each
soil/geomorphic/ecologal type.

=)< () #.88).) | 9&#&() | 2)96"(8).) | @-4&()?)| ?)96"(8)
17%="6) [>% ) )5 ) <) 96"(8) | 1&6&#(&5

2101B 32 0.30% 0 0.0 0
2703B 1,457 12.70% 2 1.4 2
2704D 1,282 11.20% 2 1.3 2
2705D 877 7.60% 0 0.6 0
2706D 124 1.10% 0 0.1 0
2717B 620 5.40% 1 0.6 0
4703D 1,473 12.80% 6 2.4 2
4704B 1,148 10.00% 4 1.7 1
4758D 319 2.80% 0 0.2 0
5101A 32 0.30% 0 0.0 0
6101A 275 2.40% 0 0.2 0
7102A 38 0.30% 0 0.0 0
7201B 232 3.00% 4 1.4 3
7700C 965 8.40% 9 2.8 2
7701C 13 0.10% 0 0.0 0
7702B 535 4.60% 4 1.3 0
7709D 605 5.30% 1 0.6 1
7710D 13 0.10% 0 0.0 0
7755B 28 0.20% 0 0.0 0
7757D 866 7.50% 0 0.6 0
7790B 493 4.30% 1 0.6 1

RO 65 0.60% 0 0.0 0

W 3 0.00% 0 0.0 0
Totals 11,497 100% 34 15.6 14
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Table 2. Soil mapunit, taxonomic great group, and vegetatigpefor NEON plots at RMNP.

17%="6) FO<L0A-%& ) @-B""%.#) 1"%."-'()
C,&(0C,"$: )| D&4&(-(." )
2101B Pachic Argiustolls, 5 to 2percentslopes
2703B CypherRatake families complex to 4@ercentslopes Haplustolls Ponderosa
Typic HaplustollsCathedrafamily-Rock outcrop complex
2704D 40 to 150percentslopes Haplustolls Ponderosa
RatakeCathedral familiesRock outcrop complex, 40 to
2705D 150percentslopes
Cypher fanily-Rock outcrop complex, 40 to 1p€rcent
2706D
slopes
27178 | CypherWetmoreRatake families complex, 5 to @ércent
clanane
Bullwark-Catamount familiesRock outcrop complex, 40 .
4703D to 15(percentslopes Haplocryepts | Douglas Fir
Bullwark-Catamountfamilies Rubble land complex, 10 t .
4704B AOpercentslopes Haplocryepts | Douglas Fir
4758D Catamount familyRubble land Bullwark family complex,
40 to 15@ercentslopes
5101A Pachic ArgiustollsAquic Argiudolls complex, O to
15percentslopes
6101A Cryaquolls-Gateview family complex, O to pgrcent
clanane
7102A CryaqueptsCryaquolls complex, 0 to fercentslopes
7201B Leighcan family, till substratum, 5 to gércentslopes Dystrocryepts | Lodgepole
7700C Leighcan family, 40 to 7percentslopes Dystrocryepts | Lodgepole
7701C Leighcan family, 40 to 7percentslopes, south aspects
FriscoCatamount, moist families complex, 5 to@&rcent
7702B
slopes
Leighcan familyRock outcrop complex, 40 to 1p@rcent Lodgepole/
7709D slopes, south aspects Dystrocryeps Limber
Leighcan familyRock outcrop complex, 40 to 1p@rcent
7710D
slopes
77558 LeighcanCatamount, moist families complex, 5 to 40
percentslopes
7757D LeighcanCatamount, moist familieRock outcrop
complex, 40 to 15@ercentslopes
Lithic Cryorthents, subalpirérubble land complex, 5 to
7790B 40 percentslopes Cryorthents Lodgepole
RO Rock outcrop, 75 to 150ercentslopes
w Water
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The 14 original plots chosen wer@nspled as planned. Field inspectafrthe plots at the
beginning of samplingevealed these sites to t@atively consistentith the properties noted in
the initial analysis and &e not in need of moving.

The soils found were generally within the range of characteristics of mountaifioswitl on the
granite and metamorphic basement rocks of the NortbeloradoFront RangéTable 3)
Notably, all soils were in skeletgdarticlesizefamilies(except for one soil that was just under
35% rock fragments)Most of the soils sampled wesanilar to thepublishedorder3 soil
survey(CO 645 Arapahc®&oosevelt National Forest Areagap units in terms of rock
fragmens, soil texture, depth claasdthicknesssof the O, A and E horizoBwhich are
characteristics that aprobably of mostmportancedor forest managment and terrestrial
ecosystem investigatiorfigr the Southern Rocky Mountains. However, our observations were
notably different in that weound more soil development and a geeaiccurrencef argllic
horizons and Hisols than was found ithe original mappingln addition two of the relatively
lower elevation plots we not Mollisols as mapped but Inceptisols ariisAls.

The soils formed principally in colluvium of granitoid igneous and {ggide metamorphic
rocks of he basement coprex of the Rocky MountainsSincethe parent materials arelatively
consistentmuch of the variation in soil properties occur dueltmatic and vegetation
differences that are associated with elevation, aspect and slope pdgitigressingrom the
relativelywarmer and dryer plot® cooler and wetter plofgesents increasing precipitation,
decreasingemperaturs, decreasing fire frequenciesidchanges irvegetationcomposition
structureand productivity.For this reasonhesoilsin Table 3and the discussion followingre
presented in this order to more easily observe the trarssition

Generally as o progresses in this sequence, th@#zon thickness gets thinnger
nonexistentO and E horizons get thicker, pthd bas saturation gstlower and soil depsiare
deeper.The soil depths at the higher elevation sites may be more impacted by thiakaalkco
mantles fronmountainof high reliefand glacial till influencethan to climatic differences

)
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Table 3. Soil observational data for the RMNP plots sampled. Estimated effective precipitation (est. effective precip) is based on aspect,
surface shape and slope position so that, for example, a north-facing concave slope would have higher effective precipitation than a
south-facing convex slope. Depth class: VS- 0-25¢cm, SH- 25-50cm, MD- 50-100cm, DE- 100-150cm, and VD- >150cm. Presence of
a particular tree species is indicated with a "y".
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Typic Not Sandy-skeletal, mixed,
RMNP_016 | 548 500 | 2507 | (Y€ 127038 | SH . superactive, frigid Lithic y
Ustic Defined
Ustorthents
Typic Loamy-skeletal, mixed,
RMNP_030 | 544 525 2465 U);Ft)ic 2703B SH Teaspoon superactive, frigid Lithic y
Argiustolls
Udic Loamy-skeletal, mixed,
RMNP_019 | 561 525 2649 Ustic 4704B | SH Redfern superactive, Lithic Haplocryalfs* y y y y y
Udic Not Loamy-skeletal, mixed,
RMNP_017 ] 569 550 2570 Ustic 4703D | VS Defined superactive Lithic Cryorthents* y y y y Y
Ustic DE or Not Loamy-skeletal, mixed,
RMNP_002 | 554 550 2680 Udic 2704D VD Defined superactive Ustic Haplocryalfs* y y y y y y
Typic Not Loamy-skeletal, mixed,
RMNP_020 | 561 600 2760 Udic 77908 | MD Defined superactive Typic Haplocryalfs y y y y
Typic Not Sandy-skeletal, mixed, superactive
RMNF_003 569 600 2625 Udic 4703D SH Defined Lithic Dystrocryepts y y y
Ustic Not Sandy-skeletal, mixed, superactive
RMNP_010 668 625 2860 Udic 2704D | MD Defined Ustic Haplocryepts* y y y y y y
Typic DE or - Fine-loamy, mixed, superactive
RMNP_026 | 706 700 2743 Udic 7201B VD Jaegie Eutric Haplocryalfs y y y y
Typic DE or . Loamy-skeletal, mixed superactive
RMNP_004 | 673 725 2812 Udic 7700C VD Frisco Eutric Haplocryalfs y y y
Typic DE or . Loamy-skeletal, mixed,
RMNP_014 | 731 775 2784 Udic 7201B VD Frisco superactive Eutric Haplocryalfs y y y
Typic DE or . Loamy-skeletal, mixed,
RMNP_024 | 768 775 2930 Udic 7709D VD Frisco superactive Eutric Haplocryalfs y y
Typic DE or . Loamy-skeletal, mixed,
RMNP_018 | 747 800 2857 | Udic | 7201B | \p Frisco superactive Eutric Haplocryalfs y y Y

Asterisk (*) denotes taxon units in areas marginal to a frigid soil temperature regime.
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RMNP_016 This plot occurs imapunit 2703B- CypherRatakefamiliescomplex, 5 to 40
percent slopedhis soil was a shallow Sandkeletal, mixed, queracive, frigid Lithic
UstorthentsThere is no soil series set up for this taxon. Prenticharacteristics of pedon
includea sandyskeletal particle size fanyiland an ochic epipedon. Also observed w&sw
horizon that was too thin to qualify aswigic and a lithic contact at 43 cm. This pedon was very
similar to the Cypher series but with higher sand contents (skadigtal rather than loamy
skeletal).

RMNP_030 This plot occurs in @punit 2703B- CypherRatake families complex, 5 to 40
percen slopes This pedonwas a classified as the shallow Teaspoon series. It is a Eoamy
skeletal, mixed, superactive, frigid Lithic ArgiustollBrominentcharacteristicéncludethe
loamy-skeletalparticle size familyamollic epipedonanargillic horizon and a lithic contact at
49 cm. Overall this pedon (Teasposerie3 hadsimilar characteristics to the mapped Cypher
seriesexcept for the lowemicacontentandthe presence of an argillic horizon.

RMNP_019 This plot occurs in @mpunit 4704B- Bullwark-Catamount familieRubble land
complex, 10 to 40 percent slop@&sis pedon was classified as the shallow Redfern sefies.
Redfernseriess a Loamyskeletal, mixed, superactive, Lithic Haplocryalfs. Prominent
characteristicencludealoamyskeletl particle size familyanochric epipedonan argillic

horizon and dithic contactat 48 cm. This pedon wasomewhasimilar to the Bullwark series

but hadmore development with an argilliorizon (rather than just lamellae) and a shallow lithic
contact rather than the moderately ddgydlwark series

RMNP_017: This plot occurs in @p unit 4703D- Bullwark-Catamount familie®kock outcrop
complex, 40 to 150 percent slop&his pedon was classified as aamy-skeletal, mixed,
superactive Lithic Cryor@nts. There is no esing series that fits this pedalescription

Prominent characteristi@scludean ochric epipedqracambic horizonalithic contact at 17 cm
(very shallow) and a loamskeletal particle size family. Also notable is that abogb 36 the

area surrounding the pit had rock (bedrock) outcrop. This pedon was similar to the Catamount
series but lacked the high mica contents of Catamount and contained a lithic rather than
paralithic contact.

RMNP_002 This plot occurs in mpunit 2704 - Typic HaplustollsCathedral familyRock
outcrop conplex, 40 to 150 percent slopddis pedon classified asl@amyskeletal, mixed,
superactive Ustic HaplocryalfsThere is naexistingseries for this taxorRrominent
characteristics included an oahepipedon, a very thick E horizon, an argillic horizon, loamy
skeletal particle size class with 33% clay in the argillic horizonsatepthgreater than 110 cm
to a paralithic or lithic contact. This pedon was not similar to either of the named consp@nen
this map unit.

RMNP_020 This plot occurs in mpunit 7790B- Lithic Cryorthents, subalpirdrubble land
complex, 5 to 40 percent slopdhis pedon classified aslaamyskeletal, mixed superactive
Typic Haplocryalfs. There is nexistingsoil seies for thispedon Prominentharacteristics

!
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include an ochric epipedon, an argillic horizon, a loakgletal (with coarse textures) particle
size family and a paralithic contact at 79 cihis pedon was very dissimilar similar to the
named componenter this map unit.

RMNP_003 This plot occurs in @p unit 4703D- Bullwark-Catamount familie®kock outcrop
complex, 40 to 150 percent slopdhis pedon classified as a Sarskeletal, mixed, superactive
Lithic Dystrocryepts. There is rexistingsoil sries for this taxon. Prominecharacteristics
include an ochric epipedon, a cambic horizpsandyskeletal particle size family andithic

contact at 79 cmThis soil is similar to the Catamount series but with slightly sandier textures, a
lithic rather than paralithic contact and less mica than Catamount.

RMNP_010 This plot occurs in mpunit 2704D- Typic HaplustollsCathedral familyRock
outcrop complex, 40 to 150 pernteslopesThis pedon classified asSandy-skeletal, mixed,
superactive Ust Haplocryepts. There is rexistingsoil series for this taxon. Prominent
characteristics include an ochrigigedon,a cambic horizona sandyskeletal particle size family
and a lithic contact at 70 cm. This soil is dissimilar to both named comgarfghe map unit
chiefly becaus@f the ochric rather than mollic epipedon and sandier textures

RMNP_026 This plot occurs in @punit 7201B- Leighcan family, till substratum, 5 to 40
percent slopedThis pedon classified as the Jaegie seri€mealoamy, mixed, superactive
Eutric Haplocryalfs Although rock fragments were still relatively highefine-loamy particle
size family observed in this pedon was the only-siogletal soil described in the NEON plots
Other prominent characteristics inde an ochric epipedon, an argillic horizon and a depth
greater thar110 cm to a lithic or paralithic contacthis pedon differed frorthe Leighcan
seriesn having more development with an argillic horizon, higher clay contentsewed
fragments.Field observations could not definitively determine if this pedon was oglacil

till substratum. The profile was more indicative oflavium or possibly colluvium from glacial
till.

RMNP_004 This plot occurs in @punit 7700C- Leighcan family, 4Qo 75 percent slopes
This pedon classified as the Frisco serelspamyskeletal, mixed superactive Eutric
Haplocryalfs. Prominent characteristinsludeanochric epipedonmanargillic horizon,alithic
contact greater than at least 80cm (probablatgréhan 150 cm) and a loanskeletal partle
size family. Thepedon is similar tehe Leighcanseriesbut differedin having more
development and aargillic horizonrather than @ambichorizon.

RMNP_014 This plot occurs in mpunit 7201B- Leighcanfamily, till substratum, 5 to 40

percent slopedThis pedon classified as the Frisco serelspamyskeletal, mixed superactive

Eutric Haplocryalfs. Prominent characteristics are an ochric epipedon, an argillic horizon, a lithic
contact greater than adst 110 cm and a loarskeletal particle size familyThis pedon is

similar tothe Leighcanseriesbut differed in having more development and an argillic horizon
rather than a cambic horizon. The parent material appeared to be biotite schist colluvium
without strong evidence observed of glacial till.

RMNP_024 This plot occurs in @punit 7709D- Leighcan familyRock outcrop complex, 40
to 150 percent slopes, south aspethss pedon classified as the Frisco serdelspamy-skeletal,
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mixed superactiv&utric Haplocryalfs. Prominent characteristiesludean ochric epipedon, an
argillic horizon, a lithic contact greater than at least 110 cm and a {skeistal partle size
family. Thepedon is similar tohe Leighcanseriesbut differed in having nr@ development and
an argillic horizon rather than a cambic horizon. Atbe 29 componentrock outcropwas not
observed at this location.

RMNP_018 This plot occurs in @punit 7201B- Leighcan family, till substratum, 5 to 40

percent slopedThis pedon classified as the Frisco seree$pamyskeletal, mixed superactive

Eutric Haplocryalfs. Prominent characterisiiesludean ochric epipedon, an argillic horizon, a

lithic contact greater than at least 110 cm and a leskmiztal particle size famil Thepedon is

similar tothe Leighcanseriesbut differed in having more development, more clay and an argillic
horizon rather than a cambic horizon. The parent material appeared to be granodiorite colluvium
without strong evidence of glacial till obsable.

RMNP_006 This plot occurs in @punit 7700C- Leighcan family, 40 to 75 percent slopes
This pedon classified as the Frisco serelspamyskeletal, mixed superactive Eutric
Haplocryalfs. Prominent characteristinsludean ochric epipedon, argillic horizon, a lithic
contact greater than at least 120 cm (probably greater than 150 cm) and -ake&stal particle
size family. Thepedon is similar téhe Leighcanseriesbut differed in having more
development and an argillic horizon ratheartta cambic horizon.
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