Distribution of Oaks (Quercus spp.) in forests of
Palisades-Kepler Park, Linn County, lowa.
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Introduction RESULTS

Palisades-Kepler State Park is an 840-acre state game refuge

CONCLUSIONS

consisting of river bluffs, hardwood trees and an abundance of e m * Figure2 anAd 3 visually indicated that ﬂ_lere might be a
wildlife that lies along the Cedar River. In 1969, a Palisades Plant e e topographical preference for Oak species.
Study was done by Terry Cairns on the west side of the Cedar River [caoua[Gmown ] + There is no apparent spatial pattern in topographical
above the park. He investigated factors affecting plant and plant R — preference for any of the species of interest (ACSAC,
community dE:\.relopmen.t on (l)pposlng. north-south sluples.. He [eape [ Froiows pomnybanica | QUALB and QURUB).
compared the interrelationship of environmental and biotic factors |prser | Frumis “::"“ . ALB is ob 4 f d inth I
that affected plant communities, populations and succession on \::::‘a ::::::vhv- Qu =9 S_E!We to be found more in the W?St plots
opposing north and south-facing slopes. | ve, [osrcan vetmw followed by ridge tops and east plots. QURUB is

Cairns reported Q. alba was twice as dominant on the south Neweind observed to be found more in the south plots followed
;\upe wdhlle tdhere was a |UV\; pogula’:,lun thO.fmbra which v:o:ld e o e by southwestern and northwestern plots.

ave reduced competition for Q. alba in the forest canopy.” He anbyonas -r— v [omus  [Umusrba :

proposed that A. saccharum could eventually surpass the Q. rubra I Figure 2. Total sampled plos : % LR shvows BRI RSB
and share dominance with basswood because A. saccharum was the most in north plots, but the values seem to show
more shade tolerant than Q. rubra. Recent studies have shown that RElE et pic T i Pl S e R e - Ml : oryshope and iad row DEM the range of ACSAC to be the greatest, meaning that

Traa Spacies Min Hevation, m [Max Elavtion, m{Avg Elevation, m/Min Skope, % |Wiax Slops, #{Ave Slope, % [Win Aspect,*IMan Aspat, *Jve Aspact, * ey ot e ot e Al ot e el rnE e
- 3 : 2z & + Table 5 shows ACSAC has the highest relative

§ r R 3% W 2]
frequency, 52.27, followed by QUALB, 17.28. QUALB

Acer spp expansion patterns across both moisture and slope
gradients increase direct competition with oak and favors shade-
tolerant species.” Q. alba is expected to be evenly distributed and

have larger stems while A. saccharum is expected to be aggregated " i . 7 e oo o = : :
and have smaller stems.*Abrams found that Q. afba was dominant :;;m s e Siope, % e T:::'G:dinrl direton f each trae species of Intorest has the highest relative basal area, 31.76, followed by
L e 7 : ) d ot o i 5 —_T astion of |Totsltrees [Total plots Total Ooks [QUALS.  |auRUS  [acsac  |auats |aunus acsac ACSAC, 28.76
on xeric sites with Q. velutina, dominant with Q. rubra on mesic ; | W e - plot |(s ot trees) (3 of plots) (2 of trees] (4 of trees) of tress)| (1 of traes) plot 4 £0./0.
it 259 at ) 53 T 5] 20
sites, and it was also absent from ravines dominated by A. . e . 0 3 il 9 o o 3] = + Although ACSACis more abundant than QUALB, there
saccharum.® = T v e [ 3 : C ]
: L E 3 E are larger QUALB trees than ACSAC, which could mean
Given the data from 1969, we extended the study to the park 5 - = C X E 1] gentl i
g ! : s that the ACSAC trees might be the younger secondary-
that was already established to investigate the phenomenon of Ligara 7 sw £ I I I « R T e T e
: w n 4 w
decreasing Q. alba recruitment in the turn of the 20th century in Plots with Osks bt % T = = ] | r ) - Py sp Py 3
the U.S. We are especially concerned about the rapid decline in NUNERtouE Sisiaie = -
Quercus spp because they play a very important role in the forest i ? e 3§ _Table 5. Species composition of Palisades Kepler State Park FUTURE WORK
ecosystem. Acorns are arguably the most important food source for| || ¢ = B i o = Addition and analysis of soil series layers with the GIS
birds and mammals and they provide vital habitat for maintaining : :j i | i i e Y =
biodiversity.> Oak distribution has been studied and reported for | o Pl iong with topographical features, to create a site
each Quercus. spp (Q. alba, Q. rubra, and Q. velutina) and we |.‘ f: index.

Record environmental factors (sunlight, light intensity,
rainfall and wind) in the plots three times a day.
Investigate tree composition in the forestland in private
ownership around the Palisades-Kepler State Park.
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METHODS

121 plots with a total of 706 trees were sampled between
06/08/17 to 8/10/17 at Palisades Kepler state park. &
Field Data Collection AL | e
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— Garmin GPS reciever: to reach randomized plot point

— ProMark 120 GPS reciever: to record GPS raw file

— Ashtech L1 GPS/GLONASS Survey Antenna: to record GPS raw file
— True Pulse 360B Laser Rangefinder: to measure range and azimuth
— Forestry Suppliers Inc. DBH tapes: to measure tree diameter

— Keson 100m fiberglass measuring tape

— Soil probes

ra

“lverson LR, Dale ME, Scott CT, Prasad A, A Gis-derived integrated moisture index
to predict forest composition and productivity of Ohio forests (U.S.A.).
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Data analyses

— ArcGIS (ArcMap): contour and DEM layers used to extract and clip
aspect, slope and elevation of plot centers

— GNSS Solutions: post-process collected GPS files
— Minitab 17 Statistical Software: ANOVA statistical analysis
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- Figure 5. DEM Map constructed from 3m interval
contour map. Variation in elevation represented by a

,ﬁ graduated color ramp.
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Figure 3. 3D map constructed form TIN raster extracted from contour map.



