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The primary ob~ctive of the 1985 fi.el.d season was to acquire a sufficient 
numbP...r of wetland vegetation samples (plots) from across the range of 
environments rresent on the northern range (elk winter range) of Yellowstone 
National Park (YNP) to permit community and gradient analysis of these 
wetlands. These plots will contribute toward our first product, a wetlands 
community type classification suitable for management applications such as 
vegetation mapping and interpretation. · 

Two Equally important obj=ctives, but ones-necessarily temPorally fOllowing the 
above objective, are. (1) elucidation of the causal factors and/or · quantification 
of the associated environmental factors for each vegetation type, (2) illustration 
of the relationsh.ifs among vegetation types along environmental gradients and 
the most probable successional pathways retween successional stages. Such 
basic knowledge about these wetlands is necessary to their sound management. 
Wildland managers have a fundamental interest in predicting roth short- and 
long-term vegetation trends because of the importance of vegetation to animal 
populations. 

Methods 

Methodology ouilined relow is directed to achieving· only the above-stated first 
year study , goaJs. · Examining calor aerial photoo in conjunction with a 
topogiaphic map with the northern range delineated we rioted {X)t.ential wetlands 
throughout the geographical extent of the area. Sampling of these selected 
areas was also non-random, choosing Sites ·for their accessibility and maximum 
diversity of communities (and environments) in a circumscribed area. 

Plots were located in plant communities judged homogeneous, largely on the 
basis of dominance · by ]ayers. ·Sample plot size (50 m) confoims to that 
commonly employed in wetland studies where environmental gradients are steep. 
Daubenmire's (1959) cover classes were used to estimate canopy coverage by 
~- Abiotic site variables recorded included elevation, slope, as~ parent 
material, soil conditions (part.icularly organic horizon nature and depth), and 
depth and distance to water. Observations were made on animal (ungulate) use 
and disturbance (current and hist:orica1). Second phase sampling will include 
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those factors most probably correlated with wetland community types, especia1ly 
water chemistry (pH, conductivity, redox potential, water co1or (spectral 
absorbtion), certain nutrients) and water table seasonal fluctuations. 

Species canopy coverage EStimates enable us to key each plot through existing 
regional (Mattson (1984) Sa1fatara Plateau of YNP, Youngblood and others 
(1985) eastern Idaho-western Wyoming, Pierce (1985) west-central Montana) as 
well as national wetJand classifications (Cowardi.n and others (1979). These 
classifications and associated descriptions represent state-of-knowledge of 
regional wetlands ecology. If our plots key to described types and the ecological 
conditions match, then we could progress rap.idly to the sb.ldy's next phase. 
whether or not our plot..s fit published classifications our data will be processed 
through PH YSIS, an :interactive computer program far constructing association 
tables and computing similarity values and duster analyses, DECORANA, a 
program producing simultaneous species and sample ordinations, and TWINSPAN, 
a divisive t:clythetic clustering algorithm. 

Preliminary Results 

This sb.ldy is currently at the descriptive-class:if:icatory stage. Two hundred 
reconnaissance level plots were sampled in the 1985 field season. Referencing 
our p1Dts to the national wetlands-deepwater classification of Cowardin and 
others (1979) all would be included in the Palustrine System (most inclusive 
level), which treats all nontidal wetlands dominated by trees, shruts, persistent 
emergents, and emergent memes cr lichens. At the cl.a$ leve4 describing the 
general appearance oE the habi.tq.t :in terms of either dom.inant life farm of the 
vegetation or sul:Etrate physiography and composition, lack of definivive warding 
in the key did not permit unambiguous identification. However, roughly 2% of 
the plots were categorized as Forested Wetland, 12% as Scrutrshrub Wetland, 
and the remaining 86% as Emergent Wetland. Finer distinctions in life form are 
ree6gnized at the subclass level. Within the Forested Wetland class only the 
BroadLeaved Deciduous subclass was sampled. Needle-leaved Evergreen Forested 
Wetlands are represented rut should be adequately handled in a recent forest 
habitat types classification (Steele and others 1983). Within Scrub-shrub Wetland 
all samples were described by the Broad-leaved Deciduous subclass. The 
Emergent Wetland class .is divided into subc"l.a$es; (1) Persisten~ dominated by 
species that remain standing until the beginning of next season, and (2) 
Nonpersistent, dominated by plants falling to the sub3trate or below the water 
surface. Without second season sampling we can only estimate, based on species' 
morphological characteristics, that 90% or more of sb.ldy area Emergent 
Wetlands are Persistent. 

The taxonomic category subordinate to subclass, dominance type, :is determined 
and named on the basis of dominant plant species, that .is, the species that has 
control over the community and .is usually also predominant. Assessing 
dominance on coverage class and life form we identified at least 56 dominance 
types (see appendix A). However, four of these types, Carex rootrata, C. 
rootrata-C. aguatilis, and Juncus balticus, are represented by more than 80 
p1Dts, leaving less than 120 plots scattered acroso 52 dominance types. Thus, at 
this time many dominance types are represented by a single plot. 
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Referencing plots to a national cJag:;jfication offers little .insight into speciEic 
ecological charac+-...eristics and processes such as provided in regional 
classifications. There were 74, 26, and 13 percent no-fits (plots not keying to a 
described type) respectively, employing the classifications of Mattson (1984), 
Yow1gblcx:xl and others (1985), and Pierce (1985}. A no-fit designation can be 
reached at several taxonomic levels, the series, habitat type (community type}, 
or phase. Mattson's Salfatara Plateau clag:;iftcation produced the most no-fits 
(regardless aE taxonomic level) because (1) it was fine-tuned to a very limited · 
and environmentally somewhat different area that lacked the diversity of the 
northern range, (2) the Solfatara Plateau is more removed from sources of a 
weedy flora and man has not tried to manage vegetation, thus disturbance types 
are Jacking, (3) the key was narrowly worded at all levels thus not 
accommodating variations in coverages of certain crucial species. 

No-fits generated by the classification of Youngblood and others (1985) were 
confined to our communities with persistent standing water, high degree of 
seasonal watertable flux, or Salix spp. or weedy species dominance. Youngblood 
and others state explicitly that moot emergent communities were beyond their 
scope. However, this approach would neglect some of the most extensive, 
productive, and important aE the northern range's wetlands. 

Though Pierce's (1985) work centers on a geographically removed area, 
west-central Montana, fewer no-fits were found than with other regional 
systems. This result points up the broad range and ecological amplitude of many 
of the wetland species, numerous ones being circumboreal. In fact, many 
northern range wetland communities have been more completely described 
(vegetation and apparent eco1ogical re1ationsh.ip3) in r:eports regarding the 
prairie I_:X)thales region of North Dakota (Stewart and Kantrud 1972) than they 
have been .in publications for the areas immediately surrounding the northern 
range. Concurrent work .in the Montana Riparian Cooperative during the coming 
year will provide the opportuity to compare northern range communities with 
92verallocations in Montana. 

In terms of classical vegetation type categories we have inventoried 
environments as diverse as those with soils remaining dry through most of the 
growing ~n, supporting range type communities dominated by Potentilla 
frut.icooa and Art:enUsia cana to tha:;e dominated by floating and quaking sedge 
(Carex spp.) mats (fens)t()those growing in thermal spring overflow waters. 
Most of the communities were gram.inaid dominated (appendix A) and would be 
described as wet to moist meadows to marshes. Qualifying a.S swamp were sites 
with Salix spp., Betula g1andulcsa, or B. occidentalis dominant. More than half 
the plots had weedy or increaser species present and some plots were dominated 
(to the virtual exclusion of all. other species) by introduced and,/weedy !?pecies 
(for example Scholochloa festucacea, Poa pratensis, and Phleum pratense).· Some 
of these communities were p1anted long ago as [)a.It of a management program 
to raise forage and show no evidence of replacement by native species through 
successional processes. 

The dissemination of this weedy flora is a continuing and pervasive result of 
wildlife · movements and disblrbance. In addition, heavy ungulate use has . kept 
Salix spp. populations hedged to heights generally not exceeding these of the 
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graminoid layer: few plants produce catkins. It is not known if this intensity of 
browsing is detrimental to these willow populations. 

Conclusions 

We anticipate being abl.e to reduce the diversity of community types (dominance 
types) to significantly fewer "site types" based on the sim..ilarity in their 
environments. Relatively recent findings in wetlands research indicates that the 
first species to colonize a site can preempt this site from competitor species 
SluallY suited to the site. Identification of donUnant species with similar 
ecol.ogical amplitudes through species and community ordinations .is our 
immediate objective. 'fhis analysis will result in a preliminary classification to 
be field tested in the summer of 1986. 
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Appendix A 

D.istribution of dominance types by class and suJ::x:::1as5 of the Palustrine system 
according to the national wetlands classification of Cowardin and others (1979). 
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Class=Farest; Subclass=Broadl.eaved Deciduous: 
Dominance Types: Populus tremuloides, Populus angustifolia 

. Class=Scrub-scrub; Subclass=Broadleaved Deciduous: 
Dominance rrypes: Alnus .incana, Betula glandulosa, Betula occidentalis, Salix 
wolfii, S. geyeriana, S. bebbiana, S. commutata, S. myrtillifolia, S. candida, 
s. lemmonii, Potentilla fruticc:sa, Artemisia cana 

Class= Emergent; Subclasses= Persistent and Nonpex:s:ist:ent: 
Dominance Types: Scirpus acutus, Typha Jatifolia, S. acutus-Tr.iglochln 
maritimum, Carex rostrata, C. rostrata-Carex aquatilis, C. rootrata-Carex 
si.mulata, C. ra::,-·trata-Scha1ochloa festucaces, C. rostrata-Carex atherodes, 
c. aquatilis, c. si.mulata, C. atherodes, C. simulata-Juncus balt.icus, C. 
aquat.ilis-J. ba1ticus, C. aquat.i.lis-Carex lanuginc:sa, C. aquat.i.lis-C. simulata, 
Carex vesicaria, C arex lasiocarpa, C arex Januginosa, Carex praegracilis, 
Carex nebrascensis, Carex unilateralis-Poa palusb:is, Juncus ba1ticus, J. 
balt.icus-Bromus inermis, Poa palusb:is, Bromus inermis, Phleum pratense, 
Agrostis alba, A. alba-'I'rifolium repens, A. alba.-Apocynum canabi.um, 
Beckmannia syzigachne-Glyceria striata, Deschampna cespitooa, Eleocharis 
palustris, E1eocharis p3.uciflora, Eleocharis IOStellata, Eleocharis acicularis, 
E. acicu:laris-Senecio hydrophilus, Equisetum Jaevigatum, Equisetum 
var.iegab.lr, Calamagrostis inexpansa, Aster chilensis, Trifolium repens, 
Helianthus nuttallii. 
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