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ABSTRACT 

Plaster Creek, a tributary of the Grand River, drains a 58-square mile watershed in Kent County, 
Michigan. Its headwaters originate in the agriculturally dominated southwestern portion of the county, 
and then it meanders through residential, commercial, and urban areas of Kentwood and Grand Rapids 
before it empties into the Grand River about one mile south of downtown Grand Rapids. Much of 
Plaster Creek’s original floodplain, like the rest of its watershed, has been drastically altered and de-
graded over time due to the development of residential neighborhoods, commercial properties, agri-
culture, and industrial zones. Floodplains house unique assemblages of Michigan’s native biodiversity 
and sustain stream and watershed health, warranting their preservation and restoration. Over several 
seasons, Calvin University Herbarium’s Emma Cole Grand Rapids Flora Project inventoried seven 
remnant floodplain sites along Plaster Creek from near its source in Gaines Township to downstream 
areas within the City of Grand Rapids. A total of 438 species of vascular plants were documented for 
the combined seven floodplains, of which 341 (77.9%) are native. Floristic Quality Assessments were 
calculated for each of the sites with values ranging from a Total Floristic Quality Index (FQI) of 30.4 
(Total Mean C = 2.8) at the smallest site with only 93 native species (78.7%), to a Total FQI of 52.7 
(Total Mean C = 3.6) at the Ken-O-Sha Park floodplain, with 176 (82.2%) native species. The Stan-
aback Park floodplain had a similar number of native species, 174 (80.9%), and a Total FQI of 48.4 
(Total Mean C = 3.3). In order to make comparisons with floristic information compiled by Emma 
Cole in the 1890s, a Floristic Quality Assessment was calculated based on 65 species (98.5% native) 
collected and reported by Cole (1901) as occurring along Plaster Creek. The Total FQI of Cole’s list 
was 48.4 (Total Mean C = 6.0), and 27 of her species have a high level of fidelity to a narrow range 
of ecological conditions, five of which today hold Special Concern, Threatened, or Endangered status 
in Michigan. By comparing our inventory findings with the floristic information gathered by Cole, this 
study highlights changes that have taken place in the Plaster Creek floodplain over the past 120+ 
years, describes the present-day condition of Plaster Creek’s floodplains, and can be used to inform 
future ecological restoration efforts along this and other local creeks. 

KEYWORDS: Michigan flora, floodplain habitat, riparian, bottomland swamp, Floristic Quality 
Assessment, floristic inventory. 

INTRODUCTION 

Plaster Creek in Kent County, Michigan, with its remnant floodplain habitats 
presents a unique case-study for how drastically urban, suburban, and agricul-
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tural development have altered the native biodiversity and ecological integrity of 
the stream and its watershed over time. Plaster Creek, whose headwaters are lo-
cated southeast of Grand Rapids in the agricultural areas of Dutton and Caledo-
nia (FTC&H 2008), drains a watershed of approximately 58 square miles. From 
these headwaters the creek meanders through the present-day City of Kentwood 
and into the southern portion of the City of Grand Rapids, flowing through resi-
dential, commercial, and industrial areas, before joining the Grand River about 
one mile south of the city center. 

Plaster Creek’s watershed has undergone extensive changes since the field 
work of Emma Cole in the 1890s. Cole, a local botanist and science educator, 
visited a variety of locations along Plaster Creek, which she highlighted in her 
Grand Rapids Flora (Cole 1901). Although larger expanses of natural habitat ex-
isted along Plaster Creek at the time of Cole’s botanical work in the 1890s com-
pared to today, the creek and its corridor had already been subjected to signifi-
cant disturbances in her day. In 1837 Douglass Houghton (1839), while 
conducting the first geological survey of Michigan, visited West Michigan to in-
vestigate salt springs for possible mining. Although his search for salt was only 
somewhat productive, he was especially impressed by high quality gypsum out-
crops (Houghton 1838) along the Ken-O-Sha (Kee-No-Shay), the original Ot-
tawa name for Plaster Creek, which means “Water of the Walleye” (Belknap 
1922, 1926). 

Only three years later, in 1841, the first gypsum mine in Grand Rapids was 
established by Warren Granger and Daniel Ball at the site where Plaster Creek 
formed a waterfall that flowed over a gypsum ledge into the Grand River flood-
plain (Grimsley 1904). This location was known to be a sacred site for the Ot-
tawa people, but in a few short years it was obliterated by the mining operation. 
Once mined, the high-quality ground gypsum provided two marketable products: 
an agricultural fertilizer in powdered form, and a building material when mixed 
with water. By 1850, this mine was yielding 60 tons of gypsum daily, and the 
jobs and wealth it generated earned the area the title “Happy Valley.” However, 
the ecological fallout of this operation included clearing a large forested area, 
draining a wetland, and completely re-routing and channelizing the stream. In 
addition, the availability of local gypsum, also referred to as “land plaster,” ad-
vanced farming activity in the Grand Rapids area, which prompted additional 
forest loss. Tailings from the mining operation so polluted the stream that wall-
eye stopped swimming up the creek to spawn, and sadly but fittingly the original 
name for the waterway, “Ken-O-Sha,” was replaced by “Plaster Creek” (Belknap 
1922). 

Forest clearing began in West Michigan in the late 1700s and had profound 
impacts on Plaster Creek. Trees were first logged for homesteading and for agri-
culture and later for income generation. As forest cover declined along the upper 
reaches of Plaster Creek, the creek’s flow cycles intensified. In 1910, Charles 
Garfield, who grew up in the Plaster Creek Watershed and became the first pres-
ident of Michigan’s Forestry Commission, wrote about the impacts of deforesta-
tion on the creek (Garfield 1910): 
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[Plaster Creek] has almost nothing now in the way of tree growth from its source to its con-
fluence with the Grand River, and instead of being the beautiful even-flowing stream through-
out the year, as in my childhood, it is now a most fitful affair, full to the brim and running over 
at times, yet most of the year it is only a trickling rill . . .. 

The extreme flow cycles that Garfield (1910) lamented have further intensi-
fied today, now exacerbated by the replacement of native vegetation with expan-
sive impermeable surfaces (roads, parking lots, rooftops, etc.) throughout Plaster 
Creek’s watershed. These changes to the landscape feed excessive amounts of 
stormwater runoff directly into the creek during rain events. The erosive forces 
caused by extreme runoff volumes result in high sediment loads, toxic levels of 
E. coli, and countless other harmful substances, such as road salts, pesticides, 
fertilizers, and hydrocarbons collecting in the creek, all of which have been doc-
umented by Calvin University researchers. By the early 2000s, as these pollu-
tants proliferated in the creek, the Michigan Department of Environmental Qual-
ity labeled Plaster Creek as the most contaminated waterway in West Michigan, 
due in large part to the ecologically uninformed ways that development occurred 
in the watershed over time (Lee and Warners 2014; DeJong 2017). 

One of the ways that uninformed development ecologically damaged Plaster 
Creek is by destroying much of its floodplain. Although a handful of intact, func-
tional floodplain remnants do still exist along Plaster Creek (such as the parcels 
we inventoried for this project), most of the creek’s original floodplain has been 
lost to residential neighborhoods, commercial properties, and industrial zones. 
The importance of the remaining healthy, intact floodplain habitat within the 
Plaster Creek watershed cannot be overstated. Into these floodplain zones the 
creek overflows during periods of high volume, and floodplain vegetation slows 
the water, allowing water-borne sediment to fall out of stream flow. In addition, 
water percolates into the floodplain soils, where plants transpire large volumes of 
it into the air (Hopkins 1999). These features of healthy floodplains mean that 
they not only reduce flooding frequency and intensity but also cause cleaner 
water to be transported downstream to lower reaches of Plaster Creek, the Grand 
River, and eventually, Lake Michigan. Furthermore, floodplains support a rich 
assemblage of native Michigan plants that in turn support a broad array of in-
sects, birds, and mammals. In these ways, healthy floodplain ecosystems support 
healthy ecological and human communities in the Plaster Creek watershed. 

OVERVIEW OF FLORISTIC QUALITY ASSESSMENTS 

History and Development 

Floristic Quality Assessments provide useful metric-based measures to evalu-
ate habitat conservation value and have become increasingly influential in North 
America over the past 20 years (Spyreas 2019). Conservation practitioners and 
land managers often have a fundamental need to be able to rapidly assess the 
value of various land parcels with respect to natural quality and ecological in-
tegrity and thus conservation value. Well-seasoned field biologists can often 
make an initial professional assessment to suggest which lands may be of higher 
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priority for preservation or restoration, but this type of evaluation involves sub-
jective judgments. Methods that yield objective and quantitative ecological indi-
cators are preferable to standardize and guide such assessments. However, care 
must be taken when using simple assessments, which may provide little infor-
mation about complex vegetation properties, such as ecological uniqueness, 
floristic composition, influence of non-native species, and regional distinctive-
ness (Spyreas 2019). 

It was with these considerations in mind that the authors of Plants of the 
Chicago Region developed their objective metrics for rating the natural quality 
of plant communities (Swink and Wilhelm 1979). Originally referred to as the 
“Natural Areas Rating Index” Swink and Wilhelm (1994) later modified and re-
fined their rating system, renaming the overall methodology Floristic Quality 
Assessment (FQA). The FQA system of Swink and Wilhelm (1994) is available 
for numerous states across the country. The Michigan FQA system was formu-
lated in 2001 (Herman et al. 2001), and it includes detailed practical information 
on its application to Michigan natural areas. 

Swink and Wilhelm (1994) recognized that certain species had a very high 
affinity for, or fidelity to, rather specific habitat conditions, whereas other plants 
could be found growing in a wide range of habitats. This led them to assign what 
they called a Coefficient of Conservatism value (C-value) to each native species, 
a value that was intended to reflect the level of fidelity each species had to its 
particular habitat. To illustrate this idea, one almost always encounters white 
fringed orchid (Platanthera blephariglottis) in pristine sphagnum bogs, and it is 
assigned a C-value of 10. In contrast, red maple (Acer rubrum) has a C-value of 
1, since it may grow in a bog but can also be found in many wetland woods and 
can even be a major component of upland forests, particularly in northern areas. 

Significance and Application 

As a consequence of agricultural and urban development, logging, and hy-
drological alterations, many of the principal floristic elements of our presettle-
ment ecosystems are poorly represented in Michigan’s present landscape (Her-
man et al. 2001). Much of Michigan’s remaining native biota has become 
severely restricted to small, isolated tracts of natural landscapes, which have 
themselves been impacted by surrounding growth and development (Zipperer 
1993; Hartley and Hunter 1998; Warners et al. 2021; Crow et al. 2022). As a re-
sult, even small sites that house remnants of Michigan’s native biodiversity hold 
much significance, and objective quantitative tools such as FQA can be used to 
evaluate their conservation value. 

Herman et al. (2001) have set FQA thresholds (Table 1), suggesting that sites 
with FQI scores of 35 or higher have floristically important statewide value. FQI 
scores greater than 50 suggest exceptional sites that exhibit extremely high con-
servation value and represent a significant component of Michigan’s native bio-
diversity and natural landscapes. Some feel that although a site’s FQI values are 
useful, a site’s mean C-value represents a less biased indicator of its relative con-
servation value, especially when comparing similar natural communities such as 
river floodplains (Matthews et al. 2005; Slaughter et al. 2015). However, 
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Matthews et al. (2015) found that species co-occurred with others of similar C-
value far more than expected by chance, thus affirming the reliability of FQAs. 
Slaughter et al. (2015) regard differences of mean C-values to be modest when 
calculated within a particular habitat type but to have significant differences if 
applied to sites that encompass a variety of habitat types. We consider both FQI 
and mean C-values to be helpful for practitioners involved in ecological integrity 
assessments, so we provide both in this paper. 

MATERIALS AND METHODS 

Descriptions of the Seven Remnant Floodplain Sites 
Over the past decade, the Emma Cole Grand Rapids Flora Project inventoried seven remnant 

floodplain sites along Plaster Creek from near its source in rural Gaines Township to the crossing of 
Plaster Creek at Madison Avenue within the urban core of Grand Rapids (Figure 1). Much has 
changed since Cole’s day, as we have documented with the help of Cole’s (1901) detailed accounts 
and herbarium specimens. This paper reports the most thorough inventory of the remnant natural 
floodplain areas in the Plaster Creek corridor to date, providing valuable baseline reference data for 
the ambitious watershed restoration work that is being undertaken by Calvin University’s Plaster 
Creek Stewards (Calvin University 2023).The sites are listed in order from farthest upstream in 
Gaines Township to farthest downstream in the City of Grand Rapids. 

Crystal Springs (42° 50.758¢N, 85° 35.602¢W) 
The Crystal Springs site of 2.1 ha is located in Gaines Township about one mile west of the cen-

ter of the village of Dutton on the property of the Leisure Creek Condominium Association (Figure 
2). Plaster Creek enters the parcel after crossing under 68th Street and flows northward through the 
condominium property in the northeastern portion of an area historically known as Crystal Springs. 
We know that Cole visited Plaster Creek at this location in the 1890s, even though she did not specif-
ically mention Crystal Springs in her Flora of Grand Rapids (Cole 1901). Evidence that Cole col-
lected here is confirmed by seven extant herbarium specimens she labeled as “Plaster Creek, Crystal 
Springs”—Carex emoryi, C. prairea, C. sterilis, C. tetanica, Euphorbia commutata, Hierchloe odor-
ata, and Dichanthelium clandestinum—with field visits occurring May 19, 1894; May 10, 1896; 
May 19, 1897; and July 14, 1897 (MICHIGAN FLORA ONLINE 2011). Our inventory, conducted 
in 2018 at the invitation of the Leisure Creek Condominium Association and augmented in 2022, is 
documented by 73 voucher specimens. 
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TABLE 1. Significance of different ranges of Native FQI as calculated under the Michigan Floristic 
Quality Assessment System for evaluating individual natural habitats as reflecting Michigan’s native 
biodiversity and natural landscapes, based on Herman et al. (2001). 

Native FQI Significance of habitat quality to Michigan Value of site to Michigan 

< 20 Minimal indication of natural quality; Low value. 
reflects much human disturbance. 

 
21–34 Average quality. Moderate value. 

 
35–50 Sufficient conservatism and richness in Floristically important  

native flora; high quality. statewide. 
 

> 50 Rare, highly specialized or extraordinarily Extremely high value; 
high quality; significant component of worthy of protection and 

Michigan’s remaining native biodiversity. conservation. 



Paris Park (42° 51.348¢N, 85º 35.075¢W) 
Paris Park is an 18-ha site of undeveloped woodland along Plaster Creek that is owned by Kent 

County Parks (Figure 3A). There are several trails that are maintained by the City of Kentwood Parks 
and Recreation Department. Plaster Creek flows into the park under 60th Street SE from Gaines 
Township to the southwest, is joined by an unnamed tributary from the southeast, and then meanders 
northward towards 52nd Street SE. The park can be accessed from 60th Street SE just east of the in-
tersection with Hanna Lake Avenue SE. Paris Park was inventoried in 2015 and 2016 by the Emma 
Cole Grand Rapids Flora Project and is documented by 143 voucher specimens. 

Wernlund Family Property (42°51.784¢N, 85º 35.049¢W) 
The Wernlund property floodplain is a small site of 2.3 ha on private land between East Paris Av-

enue and Wing Avenue in the City of Kentwood in a neighborhood accessed from the south side of 
52nd Street (Figure 3B). Plaster Creek meanders through the property, entering from the south and 
meandering out to the north. The site is located immediately across the creek from Paris Park on the 
north side of Plaster Creek. The flora of the Wernlund site was inventoried in 2021 at the invitation 
of the property owners and is documented by 82 voucher specimens. 

Covenant Park (42° 53.520¢N, 85º 34.980¢W) 
Covenant Park occupies a large parcel of land (11.9 ha) at the southeast corner of the intersection 

of Shaffer Avenue and 36th Street within the City of Kentwood (Figure 4). Previously known as The 
Christian Reformed Recreation Center, which included Fellowship Greens Golf Course, the site is 
now under the ownership of the City of Kentwood and is maintained by their Parks and Recreation 
Department. The Plaster Creek corridor, along with its remnant forested floodplain sections, enters 
Covenant Park from the south, meanders through the property, and exits toward the northwest corner 
of the park under a bridge on Shaffer Avenue. After leaving Covenant Park, Plaster Creek eventually 
flows into the Stanaback Park floodplain area. While much of the creek’s natural floodplain in 
Covenant Park had been converted to fairways, some small floodplain forest remnants remain. These 
forested areas were the focus of our 2021 botanical inventory work, with 114 voucher specimens 
documenting its flora. 

Stanaback Park Area (42° 53.800¢N, 85° 35.945¢W) 
The Stanaback Park floodplain is 21.8 ha in size and represents the single largest remnant flood-

plain inventoried by this project. It is located between Shaffer Avenue and Breton Road and bordered 
on the north by 32nd Street and by Pfeiffer Woods Drive on the south (Figure 5). The majority of this 
property is owned by the City of Kentwood, but some smaller privately owned parcels are included 
in the floodplain as well. The park features a large undeveloped wooded area adjacent to a small 
playground. The wooded area is comprised of a ravine system and the Plaster Creek floodplain. Plas-
ter Creek enters the floodplain from Shaffer Avenue on the east and meanders through the site, exit-
ing on the west under Breton Road. The floodplain has been protected by the ravine system that bor-
ders its southern edge and by the lack of recreational trails through the adjacent woods, which has 
minimized recent disturbance. Thus, this site represents a uniquely large intact remnant of Michi-
gan’s native floodplain biodiversity in the mostly urbanized Plaster Creek watershed. The flora was 
inventoried in 2021 and is documented by 285 voucher specimens. 

Ken-O-Sha Park (42° 54.397¢N, 85° 38.165¢W) 
The Ken-O-Sha Park floodplain, at 9.5 ha, occurs within the City of Grand Rapids, straddling 

both sides of Plaster Creek’s main channel for nearly one mile just south of 28th Street (Figure 6). 
The park can be accessed on Ken-O-Sha Drive west of Kalamazoo Avenue. Plant collections con-
tributing to the inventory of this site were made in 2012, 2015, and 2022 for the Emma Cole Grand 
Rapids Flora Project, and its flora is documented by 224 voucher specimens. This rich floodplain site 
is of particular interest to our project because Emma Cole (1901) references several plant species in 
her Grand Rapid Flora as occurring “near the Paris Town Hall,” a historic building that still stands 
on Kalamazoo Avenue adjacent to Plaster Creek and the entrance to Ken-O-Sha Park. 

Plaster Creek Trail at Madison Avenue Crossing (42° 54.995¢N, 85° 39.215¢W) 
The Plaster Creek Trail floodplain is a 5 ha site located within the City of Grand Rapids and can 

be accessed at the bridge on Madison Avenue near the intersection of Ken-O-Sha Drive (Figure 7). 
Plaster Creek Trail winds along the Plaster Creek channel here through a remnant of the creek’s 
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floodplain. Four small, somewhat disconnected, parcels of floodplain vegetation are present along 
the north and south sides of the creek. Plaster Creek enters this site from the south at 28th Street (ca. 
0.5 mi from the Ken-O-Sha Park site) between Eastern Avenue and Madison Avenue and then flows 
northwest under Madison Avenue from the west of the study site. The floodplain at this site bears sig-
nificant evidence of disturbance, yet some large trees and other elements of natural floodplain diver-
sity remain, especially on the less-accessible portion on the north side of the creek. We inventoried 
this site in 2021, and 122 voucher specimens document the floodplain flora. This floodplain is of par-
ticular interest to our project because Emma Cole documented several plant species at Madison Av-
enue along Plaster Creek, as noted in her Grand Rapids Flora (Cole 1901) and documented by 
Cole’s specimens on deposit at the University of Michigan Herbarium (MICHIGAN FLORA ON-
LINE 2011). 

Botanical Inventory 
During the growing seasons of 2012, 2015, 2016, 2018, 2021, and 2022, botanical inventories 

were conducted to assess sites along Plaster Creek, especially focusing on remnant floodplains. Sam-
pling protocol for all sites was a meander-search throughout, conducted multiple times over the 
course of the growing seasons. All species encountered in the field were documented by voucher 
herbarium specimens or recorded as sight records. Identifications and nomenclature follow that of 
MICHIGAN FLORA ONLINE (2011), as this source includes both seed plants and pteridophytes 
and is periodically updated with taxonomic and nomenclatural changes. A total of 1,043 herbarium 
voucher specimens documenting the inventories are deposited in the Calvin University Herbarium 
(CALVIN); duplicates, where available, are deposited in the herbaria of Michigan State University 
(MSC) and/or University of Michigan (MICH). 

In order to make comparisons between our inventories and the 1890s flora of Plaster Creek, 
Emma Cole’s (1901) Grand Rapids Flora was examined for species noted as occurring at “Plaster 
Creek.” Additionally, the MICHIGAN FLORA ONLINE (2011) database was also searched for 
specimens collected by Cole for which “Plaster Creek” appears on the label that might not have been 
so noted in her Flora. This yielded a list of 65 species that are likely to have occurred in the flood-
plain or in seepage areas at the base of steep ravines leading into the floodplain. 

Floristic Quality Assessments 
Floristic Quality Assessments (FQA) were conducted for each Plaster Creek floodplain site fol-

lowing the methodology described by Freyman et al. (2015) and Reznicek et al. (2014) and calcu-
lated using the online Universal FQA Calculator (https://universalfqa.org; Freyman et al. 2015). The 
FQA tool assigns each native Michigan plant species a Coefficient of Conservatism value (C-value) 
ranging from 0 to 10 (Reznicek et al. 2014). The C-value reflects a given species’ fidelity to certain 

ecological conditions. For individual sites a Mean C value (C–) was generated (C– = —n 
∑C). Using the  

Mean C-value (C–), which is the average of the Coefficient of Conservatism values of species in that 
site, a Floristic Quality Index (FQI) for the entire site is calculated as follows: 

FQI = C– ×√–n  

where n is the number of species at the site. The Universal FQA Calculator generates a Native FQI 
and a Total FQI, the former based only on the native species present at the locality inventoried (as 
described above) and the latter on both native and non-native species (all non-native species have a 
C-value of 0). 

RESULTS AND DISCUSSION 

This study provided a unique opportunity to examine and compare several 
distinct remnant floodplain sites along what was historically a single, nearly con-
tiguous habitat meandering for roughly 26 miles through the Plaster Creek wa-
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tershed. A total of 438 species of vascular plants, native and non-native, were 
recorded from seven floodplain habitats along Plaster Creek as it traverses from 
its headwaters in Gaines Township to the City of Grand Rapids where it eventu-
ally joins the Grand River. Individual sites ranged from having a flora of 115 
species (26.7% of the total combined Plaster Creek flora) to 215 species (40.1% 
of the combined flora) (Tables 2 and 3). 

Individual Site Assessments  

Among the seven floodplains inventoried in 2012–2022 (Figure 1), the Total 
FQI values ranged from a low of 30.4 (Total Mean C = 2.8) at the Wernlund 
Property to a high of 52.7 (Total Mean C = 3.6) at the Ken-O-Sha Park flood-
plain. The FQA metrics for each of these seven sites are given in Table 2, and 
Table 3 lists all species recorded (collectively) by individual site. Table 4 lists all 
species reported by Cole from the 1890s, as well as those from our study, that 
have a C-value of 8–10 (indicating a present-day high level of fidelity to a nar-
row range of ecological conditions); the state listing status is also indicated. 
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FIGURE 1. Plaster Creek study sites: south to northwest (progressively downstream): Crystal 
Springs, Gaines Twp.; Paris Park, Kentwood; Wernlund Property, Kentwood; Covenant Park, Kent-
wood; Stanaback Park area, Kentwood; Ken-O-Sha Park, Grand Rapids; Madison Avenue Crossing, 
Grand Rapids. 1914 Topographic Map, Grand Rapids Quadrangle, Michigan Geologic 
Survey/USGS.



Crystal Springs (42° 50.850 ¢N, 85°35.497¢W)  
A total of 115 species, of which 84.3% are native, were recorded at Crystal 

Springs (Figure 2). The Floristic Quality Assessment (Table 2) showed a Total 
FQI of 31.1 and a Native FQI of 33.5. Thus, this community ranks as average 
quality with respect to floristic value to the state (Table 1). The Total Mean C 
was 2.9. Only three species have high-fidelity C-values, all C-8: false rue 
anemone (Enemion biternatum), swamp white oak (Quercus bicolor), and 
wahoo (Euonymus atropurpureus). Overall, this site was the most degraded and 
had the lowest species richness of our seven sites. 

Paris Park (42° 51.348¢N, 85° 35.075¢W) 

A total of 164 species, of which 90.9% are native, were recorded at Paris Park 
(Figure 3). The Floristic Quality Assessment (Table 2) showed a Total FQI of 
47.4 and a Native FQI of 50.0. These FQI values are notably high, only exceeded 
in this study by those for the Ken-O-Sha Park and Stanaback Park floodplains. 
The Total Mean C, 3.7, for this site was the highest value of all seven sites in-
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TABLE 2. Floristic Quality Assessment metrics for each Plaster Creek site, arranged in order from 
upstream to downstream. Estimates of area were obtained by using the Google Earth area calculator 
(DraftLogic 2022). 

Area Total Native Total Total Native Non-Native 
Site (ha) FQI FQI Mean C Species Species Species 

Crystal Springs 2.14 31.1 33.5 2.9 115  97 (84.3%) 18 (15.7%) 
Paris Park 17.9 47.4 50.0 3.7 164 149 (90.9%) 15 (9.1%) 
Wernlund Property 2.28 30.4 34.7 2.8 118  93 (78.8%) 25 (21.2%) 
Covenant Park 11.9 37.9 43.0 2.9 171 128 (74.9%) 43 (25.1%) 
Stanaback Park area 21.8 48.4 52.8 3.3 215 174 (80.9%) 41 (19.1%) 
Ken-O-Sha Park (9.5) 52.7 58.4 3.6 214 176 (82.2%) 38 (17.8%) 
Madison Ave. Crossing 4.91 34.6 42 2.8 153 110 (71.9%) 43 (28.1%) 

 
 
FIGURE 2. Plaster Creek 
floodplain at Crystal Springs, 
Gaines Twp. (Leisure Creek 
Condos Natural Area). Image 
source: Google Earth, Spot 
Image, 2018. 



ventoried. Six species have high-fidelity C-values of 8–10: green dragon 
(Arisaema dracontium), C-8; three sedges (Carex amphibola, C-8; C. laxiculmis, 
C-8; C. laxiflora, C-8); false rue anemone (Enemion biternatum), C-8; and 
swamp white oak (Quercus bicolor), C-8. The site is worthy of ongoing protec-
tion and conservation according to state-wide metrics for floristic quality (Table 
1; Herman et al. 2001).  

The floodplain forest along Plaster Creek in Paris Park is dominated by sugar 
maple (Acer saccharum), silver maple (Acer saccharinum), red maple (Acer 
rubrum), boxelder (Acer negundo), and white ash (Fraxinus americana); other 
tree species include black cherry (Prunus serotina), cottonwood (Populus del-
toides), American elm (Ulmus americana), sycamore (Platanus occidentalis), 
and willows (Salix spp.). Poison-ivy (Toxicodendron radicans) abounds in the 
floodplain. A plethora of spring wildflowers is present, including common white 
trillium (Trillium grandiflorum), southern blue flag (Iris virginica), bloodroot 
(Sanguinaria canadensis), Canada anemone (Anemone canadensis), spring cress 
(Cardamine bulbosa), spring beauty (Claytonia virginica), yellow avens (Geum 
aleppicum), white avens (G. canadense), spring avens (G. vernum), may-apple 
(Podophyllum peltatum), swamp buttercup (Ranunculus abortivus), and rue-
anemone (Thalictrum thalictroides). Green dragon (Arisaema dracontium) and 
Jack-in-the-pulpit (A. triphyllum) are also remarkably frequent. 

Wernlund Family Property (43.862°N, 85.585°W) 
A total of 118 species, of which 78.8% are native, were recorded at this small 

privately owned parcel along Plaster Creek (Figure 3). The Floristic Quality As-
sessment (Table 2) showed a Total FQI of 30.4 and a Native FQI of 34.7; the 
Total Mean C was 2.8, equaling that of the Madison Avenue site as the lowest in 
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FIGURE 3. A. Plaster Creek floodplain at Paris Park. B. Plaster Creek floodplain at Wernlund prop-
erty. Kentwood. Image source: Google Earth, March 18, 2021.



our study. Four species have a C-value of 8–10: green dragon (Arisaema draco-
nium), C-8; sedge (Carex tuckermanii), C-8; swamp white oak (Quercus bi-
color), C-8; and bladdernut (Staphylea trifoliata), C-9 (Table 3). 

Although non-native herbaceous species (21.2%) are widespread throughout 
this floodplain, this property boasts a diverse and mature canopy of native tree 
species. We noted that 16 of the 19 tree species are native, including sycamore 
(Platanus occidentalis), swamp white oak (Quercus bicolor), bur oak (Q. macro-
carpa), black maple (Acer nigrum), black walnut (Juglans nigra), and hornbeam 
(Carpinus caroliniana). The small floodplain forest also supports five maple 
species: sugar maple (Acer saccharum), silver maple (A. saccharinum), red 
maple (A. rubrum), box elder (A. negundo), and the aforementioned black maple 
(Acer nigrum). Other native trees on the property include red ash (Fraxinus 
pennsylvanica), wild black cherry (Prunus serotina), chinquapin oak (Quercus 
muehlenbergii), basswood (Tilia americana), American elm (Ulmus americana), 
and shagbark hickory (Carya ovata). 

Despite the floodplain forest understory bearing evidence of disturbance by 
several non-native species, many attractive native shrubs, wildflowers, and 
sedges persist in the floodplain. Notable native shrubs include bladdernut 
(Staphylea trifolia), buttonbush (Cephalanthus occidentalis), shrubby St. John’s-
wort (Hypericum prolificum), spicebush (Lindera benzoin), and two species of 
native currants (Ribes americanum and R. cynosbati). The invasive and aggres-
sive shrubs autumn olive (Elaeagnus umbellata) and multiflora rose (Rosa mul-
tiflora) are abundant as well. 

Covenant Park (42° 53.520 ¢N, 85° 34.980 ¢W) 
A total of 171 species, of which 74.9% are native, were recorded at this site 

along Plaster Creek, which had been a golf course until 2019 (Figure 4). The 
Floristic Quality Assessment (Table 2) showed a Total FQI of 37.9 and a Native 
FQI of 43.0. Eight species present at the site have a C-value of 8–10: green 
dragon (Arisaema dracontium), C-8; pawpaw (Asimina triloba), C-9; James’ 
sedge (Carex jamesii), C-8; hairy-fruited sedge (Carex trichocarpa), C-8; flow-
ering dogwood (Cornus florida), C-8; false rue anemone (Enemion biternatum), 
C-8; swamp white oak (Quercus bicolor), C-8; and black snakeroot (Sanicula 
canadensis), C-8. 

Of the 30 tree species documented, 25 are native. These include silver maple 
(Acer saccharinum), hackberry (Celtis occidentalis), three species of young ash 
trees (Fraxinus nigra, F. americana, and F. pennsylvanica), black walnut 
(Juglans nigra), black willow (Salix nigra), cottonwood (Populus deltoides), 
sycamore (Platanus occidentalis), swamp white oak (Quercus bicolor), and 
American elm (Ulmus americana). Pawpaw (Asimina triloba), shellbark hickory 
(Carya laciniosa), and bur oak (Quercus macrocarpa) are also well represented. 

Covenant Park supports a diversity of high-quality native wildflowers, in-
cluding an impressive display of Michigan’s spring flora. Among these are 
Canada anemone (Anemone canadensis), cut-leaved toothwort (Cardamine con-
catenata), spring beauty (Claytonia virginica), false rue-anemone (Enemion 
biternatum), both yellow trout lily (Erythronium americanum) and white trout 
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lily (E. albidum), wood sandwort (Moehringia lateriflora), May-apple 
(Podophyllum peltatum), skunk cabbage (Symplocarpus foetidus), two species of 
meadow-rue (Thalictrum dasycarpum and T. dioicum), and three species of vio-
lets (Viola pubescens, V. sororia, and V. striata). 

Several species in this remnant site are noteworthy, based on records from 
MICHIGAN FLORA ONLINE (2011). In early spring, several large patches of 
the less commonly seen white trout lily (Erythronium albidum) were encoun-
tered. Water dock (Rumex verticillatus) was found in abundance, despite having 
not been documented in the Grand Rapids area since Emma Cole’s collections in 
1896 (Jenison, Ottawa County) and 1897 (Grand Rapids Township, Kent Co.). 
Our documentation of black snakeroot (Sanicula canadensis) represents a new 
county record for Kent County. Of the 19 sedge species (Carex spp.), three are 
especially notable: James’ sedge (Carex jamesii), a clump-forming species char-
acteristic of rich moist forests that had been documented only twice in Kent 
County prior to the Emma Cole Grand Rapids Flora Project; Emory’s sedge 
(Carex emoryi), an uncommon sedge of riverbanks, had not been documented 
for Kent County since Emma Cole collected it in 1897 (at the Plaster Creek 
Crystal Springs site), and Carex davisii, a species only known locally from five 
river systems of southern Michigan (Clinton, Grand, Raisin, Rouge, and  St. 
Joseph River systems) (MICHIGAN FLORA ONLINE 2011).  

While it is remarkable that the intact remnant forested parcels have, collec-
tively, retained a rather high FQA, we regret that much of the natural floodplain 
has been converted into fairways. Now that this large parcel is a public park, it 
would be desirable not only to preserve the remaining natural areas but to en-
hance their ecological quality and repair what has been damaged. We encourage 
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FIGURE 4. Plaster Creek floodplain at Covenant Park, Kentwood. Image source: Google Earth, 
2009.



Kentwood Parks and Recreation to consider restoring the presently unused fair-
ways into more functional, biodiverse floodplain habitats, which would connect 
the isolated remnants into a much larger and more functional ecosystem. 

Stanaback Park (42° 53.800’N, 85° 35.945’W) 
A total of 215 species, of which 80.9% are native, were recorded in this large 

floodplain (Figure 5). The Floristic Quality Assessment (Table 2) showed a Total 
FQI of 48.4 and a Native FQI of 52.8, the second highest FQIs of all the sites 
studied––indicative of extraordinarily high quality, and a significant component 
of Michigan’s remaining native biodiversity––making this site especially worthy 
of protection (Table 1). The Total Mean C for this site (3.3) was intermediate 
among the seven sites inventoried (Table 1), yet several species have high-fi-
delity C-values of C-8–C-10: green dragon (Arisaema dracontium), C-8; paw-
paw (Asimina triloba), C-9; sedge (Carex disperma), C-10; redbud (Cercis 
canadensis), C-8; panic grass (Dichanthelium lindheimeri), C-9; riverbank wild-
rye (Elymus riparius), C-8; and swamp white oak (Quercus bicolor), C-8. 

The Plaster Creek floodplain in Stanaback Park has an open forest cover and 
supports 26 different native trees species, including many mature specimens. 
Among these are four species of maples (Acer saccharum, A. nigrum, A. sac-
charinum, A. negundo), pawpaw (Asimina triloba), hornbeam (Carpinus car-
oliniana), redbud (Cercis canadensis), two hawthorns (Crataegus succulenta 
and C. punctata), American beech (Fagus grandifolia), two species of young ash 
trees (Fraxinus nigra, F. pennsylvanica), black walnut (Juglans nigra), iron-
wood (Ostrya virginiana), sycamore (Platanus occidentalis), three species of 
oaks (Quercus bicolor, Q. macrocarpa, Q. muehlenbergii), sassafras (Sassafras 
albidum), and basswood (Tilia americana). 

This site has perhaps the most impressive population of sycamore trees in the 
Grand Rapids area, a species typically found along rivers and streams in south-
ern Michigan and states farther to the south. An especially noteworthy feature of 
this floodplain is that high in the treetops of one cluster of very large sycamores 
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FIGURE 5. Plaster Creek 
floodplain in Stanaback 
Park Area, Kentwood. 
Image source: Google 
Earth, 2021.



is a magnificent rookery of Great Blue Herons, consisting of about 20 nests (Fig-
ure 8). 

Of the 8 shrub species present in the Stanaback Park floodplain, six are na-
tive, including buttonbush (Cephalanthus occidentalis), spicebush (Lindera ben-
zoin), wild black currant (Ribes americanum) and three species of 
blackberry/raspberry (Rubus allegheniensis, R. occidentalis and R. pensilvani-
cus). Unhappily, two notoriously invasive non-native shrubs, autumn olive 
(Elaeagnus umbellata) and multiflora rose (Rosa multiflora), are widespread and 
common throughout the floodplain, the latter forming dense thickets in some no-
ticeably disturbed areas. 

The floodplain also supports a wealth of graminoids, including 20 species of 
grasses, 23 species of sedges, and three species of rushes. As a group, sedges 
make up an important component of Michigan’s native biodiversity, especially 
in wetland ecosystems like floodplains. All sedge species found growing at this 
site are native, and a few are of high-fidelity C-value. Carex disperma (C-10) 
has only been collected three times in Kent County, most recently in 1940; and 
Carex aquatilis, a wetland sedge (C-7), also had not been documented in Kent 
County since 1941 (MICHIGAN FLORA ONLINE 2011). Other distinctive 
sedges found at the site include Carex grayi, C. lupulina, C. gracilescens, and C. 
echinodes. 

Several of the 20 species of grasses found in this floodplain have high C-val-
ues, as well. Panic grass (Dichanthelium lindheimeri) and riverbank wild-rye 
(Elymus riparius), both C-8, and wood reedgrass (Cinna arundinacea) and satin 
brome (Bromus nottowayanus), both C-7, were all documented in the floodplain. 
Over half of the species documented at the site are herbaceous. In fact, the flood-
plain supports an impressive 127 species of herbaceous plants, many with at-
tractive flowers, and 46 species of graminoids. Numerous notable floodplain na-
tives were found here, including green dragon (Arisaema dracontium), swamp 
milkweed (Asclepias incarnata), golden saxifrage (Chrysosplenium ameri-
canum)––which had not been collected along Plaster Creek since 1896, and not 
previously documented in Kent County since 1919 (MICHIGAN FLORA ON-
LINE 2011)––southern blue flag (Iris virginica), cardinal flower (Lobelia cardi-
nalis), mermaid weed (Proserpinaca palustris), water dock (Rumex verticilla-
tus), arum-leaved arrowhead (Sagittaria cuneata), water parsnip (Sium suave), 
common bur reed (Sparganium eurycarpum), skunk cabbage (Symplocarpus 
foetidus), and four species of violets (Viola cucullata, V. pubescens, V. sororia, V. 
striata). 

Ken-O-Sha Park (42° 54.397’N, 85° 38.165’W) 
A total of 214 species, of which 82.2% are native, were recorded along Plas-

ter Creek at Ken-O-Sha Park (Figure 6). This site is on par with Stanaback Park 
as having the highest species richness. The Floristic Quality Assessment (Table 
2) showed a Total FQI of 52.7 and a Native FQI of 58.4. These FQI values were 
the highest of the seven sites surveyed, exceeding the FQI threshold of greater 
than 50 (Table 1), indicating that the site exhibits extremely high conservation 
value and represents a significant component of Michigan’s native biodiversity 
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and natural landscapes. While Ken-O-Sha boasts the highest FQIs of all sites, its 
Total Mean C of 3.6 is slightly lower than Paris Park’s Total Mean C of 3.7 and 
slightly higher than Stanaback Park’s Total Mean C of 3.3 (Table 2). Goforth et 
al. (2001) and Herman et al. (2001) do not find it unusual for sites with similar 
FQIs to have rather different Mean C-values. Of the 176 native species, more 
species with high-fidelity C-values (C-8–C-10) occur in this floodplain site than 
in any of the others. These include pawpaw (Asimina triloba), C-9; 5 species of 
sedges (Carex amphibola, C-8; C. laxiculmus, C-8; C. laxiflora, C-8; C. tri-
chocarpa, C-8, C. woodii, C-8), redbud (Cercis canadensis), C-8; American can-
cer-root (Conopholis americana), C-10; riverbank wild-rye (Elymus riparius), 
C-8; swamp saxifrage (Micranthes pensylvanica), C-10; bluegrass (Poa al-
sodes), C-9; swamp white oak (Quercus bicolor), C-8; bladdernut (Staphylea tri-
folia); C-9; and rue-anemone (Thalictrum thalictroides), C-8. 

The floodplain forest in this site supports 29 tree species. Black maple (Acer 
nigrum) is predominant, and boxelder (A. negundo), red maple (A. rubrum), sil-
ver maple (A. saccharinum) and sugar maple (A. saccharum) are common. Other 
trees that are present, but usually widely scattered and not in abundance, include 
bitternut hickory (Carya cordiformis), shagbark hickory (C. ovata) and pignut 
hickory (C. glabra), black ash (Fraxinus pennsylvanica), hackberry (Celtis occi-
dentalis), black walnut (Juglans nigra), sycamore (Platanus occidentalis), 
swamp white oak (Quercus bicolor), white oak (Q. alba), red oak (Q. rubra), 
black cherry (Prunus serotina), cottonwood (Populus deltoides) and American 
elm (Ulmus americana). The understory layer is occupied by redbud (Cercis 
canadensis), hornbeam (Carpinus caroliniana), hop-hornbeam (Ostrya virgini-
ana), spicebush (Lindera benzoin), and bladdernut (Staphylea trifoliata). Dotted 
hawthorn (Crataegus punctata) was sparse and scattered at this site, although 
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FIGURE 6. Plaster Creek floodplain at Ken-O-Sha Park, Kalamazoo Ave., Grand Rapids. Image 
source: Google Earth, Maxar Technologies, image April, 2019. 



just upstream at the Stanaback Park floodplain it is locally abundant, forming 
small groves. 

A well-used asphalt walking trail begins at the parking area of the Ken-O-Sha 
Elementary School and parallels Plaster Creek along the length of Ken-O-Sha 
Park downstream, giving the general public access to experience the beauty of 
the rich deciduous beech-maple woods with frequent views into the lower flood-
plain. In spite of its heavy usage, the trail largely avoids the floodplain, thereby 
minimizing disturbance and helping to preserve the quality of the floodplain in 
this park. Yet the floodplain remains vulnerable to adventive and sometimes ag-
gressive non-native species. This is one of only two localities where scattered 
plants of the ornamental shrub jetbead (Rhodotypus scandens) have become es-
tablished. Likewise, the adventive Indian-strawberry (Potentilla indica) is 
known only from this site and the Madison Avenue Crossing site, which is just 
downstream. The recently spreading bitter cress (Cardamine impatiens) is com-
mon here; it has been noted by Voss and Reznicek (2012) as “A rapid invader of 
forest understories,” although it is currently known from only five counties in 
Michigan. Another adventive documented in only five Michigan counties, but 
abundant at this site in early spring, is lesser celandine (Ficaria verna). 

Madison Avenue (42° 54.995’N, 85° 39.215’W) 
A total of 153 species, of which 71.9% are native, were recorded at the small 

floodplain of Plaster Creek where it crosses Madison Avenue, along Plaster 
Creek Trail (Figure 7). This is the most urban floodplain among the seven we in-
ventoried. The Floristic Quality Assessment (Table 1) showed a Total FQI of 
34.6 and a Native FQI of 42.0 for this site. Its Total Mean C of 2.8 matched that 
of the small floodplain on the Wernlund Property, and is the lowest Total Mean 
C of the seven study sites; the Crystal Springs and Covenant Park sites have only 
a slightly higher Total Mean C of 2.9. A rather disturbed site, the Madison  
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FIGURE 7. Plaster Creek 
floodplain at Madison 
Ave. Crossing, Grand 
Rapids. Image source: 
Google Earth, March 
2021.



Avenue floodplain also ranked highest in percentage of non-natives (28.1%, 43 
species). However, the north side of the creek––the least accessible portion of 
the floodplain––is far less disturbed and supports a very robust population of a 
rare graminoid, beak grass (Diarrhena obovata), with a high-fidelity C-value (C-
9). This is also the site where our showy native redbud (Cercis canadensis), C-
9, is best represented––a species Emma Cole (1901) noted as reaching its geo-
graphic northern limit along the Grand River within the Grand Rapids region. 
Another C-9 species, bladdernut (Staphylea trifolia), was also found here. Three 
additional high-fidelity C-value species encountered at this site include river-
bank wild-rye (Elymus riparius), C-8; false rue anemone (Enemion biternatum), 
C-8; and swamp white oak (Quercus bicolor), C-8. 

In sharp contrast to the high-value native species, garden escapes also appear 
in some of these natural-looking habitats. Wild-oats (Chasmanthium latifolium), 
an attractive and often cultivated grass species, was documented at the Madison 
Avenue crossing. This species is listed as native and Endangered in Michigan, 
but Voss and Reznicek (2012) state that while it is indeed native along the flood-
plain of the Galien River in Warren Woods, Berrien County, all Michigan 
records outside Berrien County are regarded as escapes from cultivation. An-
other escape from cultivation we encountered is a cluster of several small trees 
of the rutaceous Amur cork-tree (Phellodendron amurense). A third noteworthy 
adventive species at this site is lemon-balm (Melissa officinalis). Often culti-
vated for its aromatic oils, lemon-balm is seldom known as an escape, and our 
documentation is the first record for Kent County and sixth county documenta-
tion for the state (MICHIGAN FLORA ONLINE 2011). Black swallow-wort 
(Vincetoxicm nigrum), an aggressive weed that appears in many localities in 
Michigan, was collected here and in several other sites inventoried by the Emma 
Cole Grand Rapids Flora Project, but it has not yet appeared for Kent County on 
the MICHIGAN FLORA ONLINE (2011) website maps. We collected ivy-
leaved speedwell (Veronica hederifolia), which was not reported for Michigan 
until 1999, and but now known from seven sites in five counties (MICHIGAN 
FLORA ONLINE 2011); ours was the second collection from Kent County, the 
first having been collected along Plaster Creek in 2015 (Slaughter 1393 MICH) 
just one mile downstream from our site. 

The Madison Avenue floodplain is yet another Plaster Creek site that directly 
connects our study with Emma Cole’s work. Cole (1901) mentions several plants 
from along Plaster Creek “at Madison Ave.,” although many of these are species 
of drier habitats and likely occurred along the high banks and bluffs of Plaster 
Creek. Ironically, while we report Veronica hederifolia as a relatively new ad-
ventive to Michigan, Emma Cole’s first encounter with Vernonica hederifolia 
was made on her four-month trip to Europe at Cave Hill, Belfast, Ireland, July 9, 
1903 (Cole 51703 MICH), two years after the publication of her Grand Rapids 
Flora (Cole 1901). 

Plaster Creek in the 1890s Compared to Today 

A search of all Plaster Creek entries in Emma Cole’s (1901) Grand Rapids 
Flora was conducted, as well as a search of the MICHIGAN FLORA ONLINE 
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(2011) database for Cole’s specimens collected along Plaster Creek, yielding 84 
species. Although Cole did not always indicate specifically where along Plaster 
Creek her specimens were collected, it is reasonable to treat the whole of Plaster 
Creek as a single entity. However, a number of those species indicated as “Plas-
ter Creek” were clearly not wetland plants, such as prairie smoke (Geum triflo-
rum) and kitten-tail (Besseya bullii). Therefore, after removing Cole’s plants that 
clearly grow in dry sites, a total of 65 species were included in the Floristic 
Quality Assessment carried out for the 1890s material. Some of Cole’s records, 
such as showy lady-slipper (Cypripedium reginae), tawny cotton-grass (Erio-
phorum virginicum), and queen-of-the-prairie (Filipendula rubra) are likely to 
have occurred in fen-like seeps either immediately at the interface of floodplain 
with the base of ravines, or possibly seeps higher up on the banks of Plaster 
Creek. We have retained these species in our analysis because we also included 
such habitats in our inventories.  

The 1890s Floristic Quality Assessment includes 98.5% (64 species) native 
species and only 1.5% (1 species) non-native. The Total FQI was 48.4 for this 
collection of species, and the Native FQI was 48.8; the Total Mean C was a ro-
bust 6.0. A total of 27 species had a high C-value of 8–10 (8 species with 10, 9 
species with 9, and 10 species with 8) (Table 4). 

The 40.6% of native species with high C-values from Cole’s list (26 of 64) is 
markedly higher than our present-day tally of only 7.9% (27 of 341) based on the 
combined Plaster Creek flora for the seven sites (Table 3). Furthermore, we were 
unable to locate 19 of the 27 species on Cole’s Plaster Creek list with C-values 
of 8–10. Although there had been no assigned C-values back in Emma Cole’s 
day, this comparison shows that many species that require undisturbed habitats 
are no longer present in our floodplain sites, despite Emma Cole’s work con-
firming that they once existed there. It is also notable that only 1.5% of the 
species on Cole’s list (1 of 65) were non-natives, which is markedly smaller than 
our sites, for which non-native species constitute 22.1% of the total number of 
plants documented (97 of 438). 

While the loss of species reflected in these data is deeply regretful, it was en-
couraging to find several relatively rare species (locally and state-wide) persist-
ing in these floodplains. For example, green dragon (Arisaema dracontium) had 
not been documented in Kent County since the late 1800s—twice by Emma 
Cole—yet we found it in four of our seven sites. We also found golden saxifrage 
(Chrysosplenium americanum), a species that had been documented only once, 
in 1939, since Emma Cole’s day, in the Stanaback floodplain. In addition, the 
state threatened Virginia bluebells (Mertensia virginica) is still thriving in multi-
ple floodplain sites along Plaster Creek today. So, although several species ap-
pear to have been lost from our landscape over the past 120+ years, there re-
mains a good amount of native Michigan biodiversity, even in urban 
greenspaces, that will benefit from sound preservation, conservation, and 
restoration efforts. 

It must be noted that Emma Cole’s purpose in cataloging the 1275 species 
recorded in her Grand Rapids Flora (Cole 1901) was quite different from our ef-
fort to conduct full inventories of numerous high-value natural landscapes within 
the area covered by Cole. Her collections along Plaster Creek were not meant to 
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TABLE 4. Species having a C-value of 8–10, indicating a high level of fidelity to a narrow range of 
undisturbed ecological conditions, among those collected and reported by Emma Cole from along 
Plaster Creek and those collected in the current study. An X indicates the presence of a species in 
each case. The state status of listed species, which are in boldface, is indicated as follows: E = En-
dangered; T = Threatened; SC = Special Concern. 

State   
 Listing Emma Cole Current 
Species Status C-Value 1890s Study 

Carex disperma 10 X 
Carex prairea 10 X  
Carex stipata 10 X  
Conioselinum chinense 10 X  
Conopholis americana 10 X 
Filipendula rubra T 10 X  
Hypericum kalmianum 10 X  
Lithospermum latifolium SC 10 X 
Lysimachia quadriflora 10 X  
Mertensia virginica E 10 X X 
Micranthes pensylvanica 10 X 
Trillium nivale T 10 X  
Asimina triloba 9 X X 
Carex tetanica 9 X  
Cypripedium reginae 9 X  
Diarrhena obovata 9 X 
Deschampsia cespitosa 9 X  
Jeffersonia diphylla SC 9 X  
Morus rubra T 9 X  
Poa alsodes 9 X 
Rumex orbiculatus 9 X  
Salix candida 9 X  
Salix myricoides 9 X  
Staphylea trifolia 9 X 
Arisaema dracontium 8 X X 
Carex amphibola 8 X 
Carex jamesii 8 X 
Carex laxiculmis 8 X 
Carex laxiflora 8 X X 
Carex trichocarpa SC 8 X 
Carex tuckermanii 8 X 
Carex woodii 8 X X 
Cercis canadensis 8 X X 
Chaerophyllum procumbens 8 X  
Cornus florida 8 X 
Dichanthelium lindheimeri 8 X 
Elymus riparius 8 X 
Enemion biternatum 8 X 
Eriophorum virginicum 8 X  
Euonymus atropurpureus SC 8 X 
Menyanthes trifoliata 8 X  
Orobanche uniflora 8 X  
Poa sylvestris 8 X 
Quercus bicolor 8 X 
Rhamnus alnifolia 8 X 
Sanicula canadensis 8 X 
Valerianella chenopodiifolia 8 X  
TOTALS 8 25 27 
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fully capture the floristic composition of the floodplain. Yet, Cole’s documenta-
tion of 65 wetland species from the 1890s, though representing but a fraction of 
the actual Plaster Creek corridor flora, still provides a sense of the scope of 
change that has taken place across the Plaster Creek landscape since Emma Cole 
was botanizing this landscape. 

Rare Plants (Past and Present) 

Table 4 lists all species documented in the present study as well as those doc-
umented by Emma Cole in the 1890s from Plaster Creek that have a high level 
of fidelity to a narrow range of undisturbed ecological conditions, that is, those 
with C-values in the range 8–10, and also highlights those species that are listed 
by the Michigan Natural Features Inventory (MNFI 2009, updated March 2023) 
with a state status of Endangered (E), Threatened (T), or Special Concern (SC). 
Because of the sensitivity of any state-listed species that are threatened or en-
dangered, we have withheld their locality data. In the following enumeration of 
these species, information regarding their broader occurrence in Michigan is 
drawn from the MNFI online database (available at https://mnfi.anr.msu.edu/ 
species/plants). 

Mertensia virginica (Virginia bluebells): Threatened. State-wide, this beauti-
ful species is documented by 25 occurrences in 11 counties, including seven 
from Kent County (MNFI 2023). We found this plant growing in three of our 
floodplain sites, ranging from very sparse to robust populations (Figure 9). 

FIGURE 8. Left: Tall sycamore trees with Great Blue Heron rookery. Right: Great Blue Heron on 
nest. May 18, 2021. Photos by Garrett E. Crow.



Emma Cole (1901) described it as “scarce” and as occurring in rich alluvial soil 
in scattered sites along the Grand River, Plaster Creek, and in woods within 
Byron Township. At the time of our study, this species was listed as Endangered 
(MNFI 2009), but as of March 20, 2023, the status was changed to Threatened 
(MNIF 2023). 

Diarrhena obovata (beak grass): Formerly Threatened, now delisted. This 
species is documented as having 40 occurrences in 17 counties in Michigan, in-
cluding three in Kent County (as of 2016) (MNFI 2009). At the time of this 
study, the species was listed as Threatened status (MNFI 2009), but has since 
been delisted by MNFI (2023). This species was not recorded by Cole (1901). 
We encountered Diarrhena obovata at three sites along the Plaster Creek flood-
plain, all with very robust populations; the size of the existing populations ap-
pears to be increasing. The robustness of populations we observed concurs with 
the assessment by MNFI (2023) to delist this species. 

Filipendula rubra (Hill) B. L. Rob. (Queen-of-the-prairie): Threatened. A 
plant of wet prairies, fens and wet meadows with showy pink feathery panicles 
is documented as having 22 occurrences in six counties, but not in Kent County 
(MNFI 2023). Although we did not encounter this attractive species in our study, 
we have collected it at a wet meadow in Ada Township. Emma Cole (1901) re-
ferred to this species as Spiraea lobata Jacq. (Crow 2017). She considered it 
“rare,” citing only two populations, but she also noted that the species is often 
seen in cultivation. Voss and Reznick (2012) likewise note that the species is 
sometimes cultivated, regarding it native in Calhoun, Cass, Berrien and possibly 
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FIGURE 9. Bottom left: Robust population of Mertensia virginica. Bottom right: Mertensia vir-
ginica flowering. May 7, 2021. Photos by Garrett E. Crow.



Kent Counties, yet suggesting that even in those counties there may be popula-
tions that originated as escapes from cultivation. 

Morus rubra L. (red mulberry): Threatened. A small tree of river bottoms, 
floodplains and swamps, red mulberry has been documented 42 times in 16 
counties (MNFI 2023). We have not encountered this species despite numerous 
visits to habitats where it might be expected, including a visit to a particular lo-
cation on the Grand River where it was documented by Emma Cole. Cole (1901) 
indicated that red mulberry populations were all in alluvial soil, but only “occa-
sional” in occurrence. She cites “Plaster Creek” as well as localities along the 
Grand River as supporting this species.  

Trillium nivale Riddell (snow trillium): Threatened. Snow trillium has been 
documented in ten localities within four counties in Michigan (MNFI 2023). 
Cole (1901) reported it as “rare; north bank of Plaster Creek” as well as at four 
other sites; four later collections document it from Kent County in MICHIGAN 
FLORA ONLINE (2011). Once known from the floodplain at Paris Township 
(now Ken-O-Sha Park, Grand Rapids), the species was last documented by two 
specimens collected by different botanists in 1939 (Reznicek, pers. comm.). De-
spite its historic presence along Plaster Creek, we did not encounter this species 
in our study. A story has circulated that, after having been shown this rare but 
beautiful plant on a class field trip, all students turned in their required plant col-
lection projects––each having a specimen of Trillium nivale––resulting in the 
decimation of that population (as related by E. G. Voss in 1982 to Robert Bloye, 
pers. comm.). 

Carex trichocarpa (hairy-fruited sedge): Special Concern. Occurrences of 
this rhizomatous, clonal sedge of riparian wetlands with characteristic reddish 
leaf bases have been documented from 21 localities in 9 counties, the most re-
cent from Kent County in 1939 (MNFI 2009, 2023). In 2015, Warners spotted it 
along a creek at the edge of a golf course (Leisman, Van Staalduinen and Warn-
ers EC-15-319 CALVIN) that ultimately empties into Plaster Creek; he again 
discovered it at two of the floodplain sites of this study, Covenant Park and Ken-
O-Sha Park. Interestingly, Cole’s (1901) recording of C. trichocarpa in her 
Grand Rapids Flora was based on a mis-determination of C. lupulina (Crow 
2017). 

Euonymus atropurpureus (wahoo or burning-bush): Special Concern. Occur-
rences of wahoo, an understory tree or tall shrub that is most easily recognized 
in fall by the presence of nodding pink capsules that dehisce to reveal seeds sur-
rounded by a red fleshy aril is documented at 30 localities in 12 counties (MNFI 
2009, 2023). Crow stumbled onto a single individual along Plaster Creek at the 
Crystal Springs site in the fall of 2022 (Crow 11181, CALVIN, MICH, MSC). 
According to MICHIGAN FLORA ONLINE (2011), the species had not been 
documented from Kent County since Emma Cole’s collections in 1896. The 
Emma Cole Grand Rapids Flora Project collected this species in 2017 in Ottawa 
County in one of the many ravines along the Grand River (Van Donselaar, An-
tuma, & Quakenbush EC-17-2200, CALVIN). Cole (1901) stated that this 
species was known from Ottawa County along the Grand River at West Bridge 
Street Ferry, at Boynton’s Landing, and at church picnic grounds in Jenison in 
Ottawa County. She also noted that in Kent County it occurred along the Grand 
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River in Plainfield Village and in woods south of Reeds Lake. Cole reported that 
it was “formerly frequent, but it has been dug up and sold for medicinal pur-
poses; now it is chiefly found in unfrequented places.” 

Jeffersonia diphylla (L.) Pers. (twinleaf): Special Concern. Occurrences of 
twinleaf, an herb of rich woods and floodplains with a distinctive pair of stem 
leaves and petals that readily drop off soon after flowering (i.e., caducous), is 
documented from 34 occurrences in 16 counties (MNFI 2023). Emma Cole 
(1901) characterized twinleaf as “rare,” growing in rich moist woods; she added 
that in the 1870s “it grew along Plaster Creek, south of Hall St.” We did not en-
counter this distinctive species during our study of Plaster Creek floodplains but 
did collect it in 2019 in a rich woods in Byron Township, Kent County (Walt, 
Hartwig & Crow EC-19-4000, CALVIN, MICH). 

Lithospermum latifolium (broad-leaved puccoon): Special Concern. State-
wide occurrences of this species have been documented from 29 localities in 12 
counties (MNFI 2009, 2023). It was encountered at only a single floodplain, 
Ken-O-Sha Park, in this study; however, we have otherwise documented it from 
three additional sites in Kent County (Stockdale et al., 2019; Warners et al. 
2021). This species typically occurs in floodplain forests or rich ravines, where 
we have found it to be sparsely scattered. Although Cole (1901) did not specifi-
cally record this plant from Plaster Creek, she noted that it was “[F]requent on 
the edges of woods.” 

CONCLUDING REMARKS 

A close look at our seven sites reveals that even though all seven floodplain 
areas are within the same drainage basin, only 6.2% of the species we identified 
(27 of 438) were found in all seven floodplains (Table 3). By contrast, 39.7% 
(174 species) were found in only one site, a number that is remarkably similar to 
a comparison made among the inventories of nine forest remnants within a one 
square mile area in Lowell Township, Kent County (Warners et al. 2021). In that 
study, 37% of the total number of species were found in only one of the nine 
woodlots. These comparisons highlight that within the same habitat type and 
even within a very limited geographic zone, individual natural areas can harbor 
remarkably different species assemblages. More specifically, floodplain habitats 
within a single watershed can be dramatically dissimilar. Recognizing such di-
versity within habitat types highlights the importance of protecting and caring 
for every parcel of high-quality natural habitat that remains in human-dominated 
landscapes. 

Although each site does harbor a valuable and unique assemblage of Michi-
gan’s native floodplain flora, three of the seven sites we inventoried—the flood-
plains at Ken-O-Sha Park, Stanaback Park, and Paris Park—stand out. All three 
have high FQIs, and each represents a significant component of Michigan’s re-
maining native biodiversity (Tables 1 and 2). The floodplain at Stanaback Park 
is especially valuable given its impressive size for an urban natural area (nearly 
22 hectares) and because it is relatively well-protected by surrounding wood-
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lands and steep topography. We strongly urge the City of Kentwood Parks and 
Recreation Department to continue caring for this site in order to maintain the in-
tegrity of such a noteworthy example of southern Michigan floodplain habitat. 

In sharp contrast, the Crystal Springs Plaster Creek site was the most de-
graded of the seven parcels. Of necessity, our inventory included only the portion 
of Plaster Creek floodplain that flows north from the Leisure Creek Drive bridge, 
within the condominium complex. Initially we intended to include the creek cor-
ridor south of the bridge to 68th St. SE in the study, but we found it to be an ex-
tremely narrow and eroded channel with adjacent vegetation consisting mostly 
of invasive trees and shrubs. That area subsequently became a restoration project 
of Calvin University’s Plaster Creek Stewards initiative in 2021–22 (Figure 10) 
(Calvin University 2023), funded by the Michigan Department of Environment, 
Great Lakes, and Energy. This restoration project will also include a major en-
hancement of the downstream section of floodplain that was included in this pre-
sent study (Figure 2). 

Many urban streams have become dangerously degraded over time due in part 
to the conversion of floodplain habitat to human-dominated landscapes. Damage 
done to these native floodplains has in turn hindered the important environmen-
tal services that healthy floodplains provide when floodwaters rise. Restoring 
streams back to healthier, more functional ecosystems will require bringing back 
floodplain habitats through restoration efforts. In the Plaster Creek watershed, 
locations such as Stanaback, Ken-O-Sha, and Paris Park still provide important 
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FIGURE 10. Floodplain restoration in process at Crystal Springs site located at the Leisure Creek 
Condominium Association. May 6, 2022. Photo by David P. Warners. 



environmental services. These parks are also important reference ecosystems 
that help restoration and conservation practitioners understand which species can 
persist in floodplain ecosystems within developed landscapes, thereby helping to 
inform successful future restoration efforts. Furthermore, these communities are 
important sources of native propagules for organizations like Plaster Creek 
Stewards who are working to increase the presence of functional and biodiverse 
floodplain habitat through ecological restoration efforts. 
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