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Introduction

In 1999, Redwood National and State Parks (RNSP) began a large, multi-faceted project implementing the 1996 Development Concept Plan for the Davison Ranch. The project involved creation of the Elk Meadow Day Use Area, a new trail system, and the restoration of a stream and wetland.  The project was paid for by an Intermodal Surface Transportation Efficiency Act (ISTEA) grant, augmented by park base.  More than half of the work was completed by the end of FY2000.  However, because RNSP lacked a Landscape Architect and a planting plan, the landscaping portion of project was not started until FY2001.

Planning

On June 28, 2000, I made a picture presentation to the Management Team about progress at the Elk Meadow site.  I showed them how it looked.  I listed potential problems that should be addressed and offered suggestions:

· The Day Use Area was highly vulnerable to invasive weeds due to the large extent of bare ground. 

· There was no topsoil.  The ground surface was highly compacted and full of rocks excavated from beneath the lower deck; the soil was generally too poor to support landscaping plants. 

· Elk were already utilizing the new area and needed to be taken into account in landscape plantings.

· A planting plan needed to be prepared and landscaping put in.

In July, two student Volunteers in Park (VIPs) worked with me to prepare a planting plan.  On August 25, 2000, I met with the Management Team onsite before finalizing details of the plan.  On September 28, 2000, I sent a memorandum to the Chief of Maintenance with a map, specifications and requisitions (DI-1s) for plants, fencing, and "hog fuel" mulch.

I specified planting holes 4 feet across and 2 feet deep for small shrubs, 8 feet across and 2 feet deep for large deciduous shrubs, and 10 feet across and 3 feet deep for conifers.  I identified a place at Elk Meadow where the topsoil was to be collected.  I specified that the trees and large deciduous shrubs should be protected using 6-foot high poultry fencing.  The following plants were specified:

Coast redwood in 5-gallon pots
6

Sitka spruce in 5-gallon pots
4

Vine maple in 5-gallon pots
6

California hazel in 5-gallon pots
4

Red elderberry in 2-gallon pots
8

Black huckleberry (1-gallon)
 400

Salal (1-gallon)
 200

Twinberry (1-gallon)
 200

Accomplishments in FY2001

Maintenance staff dug planting holes for the conifers and large deciduous shrubs.  They replaced the rocky spoil with finer material.  I was told that they ran out of topsoil from the place at Elk Meadow that I had selected and when the topsoil ran out, they switched to soil from Hiouchi.  I was concerned that the soil they chose was rather light in color for topsoil, and that it might be influenced by serpentine rock.  But I had no evidence that there was going to be a problem, and it was too late for us to do anything about it at the time.  The ground was very wet and the plants were coming soon.

The Resource Management Support Crew planted the conifers and large deciduous shrubs, and installed the protective fencing.  I worked with a CCC crew to do preparatory weeding and to install the smaller shrubs that had been delivered.  The CCC planted the black huckleberries and twinberries.  No salal were delivered.  Since no planting holes had been dug for these smaller shrubs, it was necessary to rely on existing conditions.  Most of the Day Use Area that was scheduled for planting proved much too compacted and rocky for successful planting.  However, by trial and error, we learned that the ground was softer around the margins.  Most of the smaller shrubs were planted on the slope between the Day Use Area and service road, along the upper edge of the slope beside Davison Creek, and within the areas fenced off for trees.  The CCC crew followed up with weeding and watering through May.  A dedication ceremony was held on May 5th.  Then the Resource Management Support Crew watered the plants weekly from June through the middle of September.

Assessment
The watering was successful.  I found not a single tree or shrub that appeared to have died from lack of water.

The poultry fencing completely protected the conifers and large shrubs from browsing.

Nearly every smaller shrub not inside a fence was repeatedly browsed.  Some of these shrubs were pulled out and had to be re-planted.  Perhaps a third were dead by the end of the summer due to the extreme browsing pressure.  Most survivors were smaller than when they were planted.

The conifers and deciduous shrubs inside the fences grew slowly and exhibited stress symptoms.  The conifers had short leaders with diminutive yellowish green foliage.  The deciduous shrubs had yellowish green to orange leaves.

In July, I collected composite soil samples from beneath the stressed redwoods and elderberries.  I screened the samples to remove rock fragments larger than 2mm and submitted the samples to the Oregon State University Central Analytical Laboratory for chemical analysis.

In addition to collecting soil samples, I performed a field test for nitrogen deficiency.  I fertilized 3 of the redwoods, 3 of the red elderberries, and 1 vine maple with ammonium sulfate (1 cup of fertilizer crystals in a 5-gallon bucket of water per tree or shrub).  By early August, the redwoods had responded with a burst of noticeably greener foliage at growth tips.  This response indicated that the soil was probably nitrogen deficient for redwoods.  However, I was not able to discern any definitive response in either the elderberries or the vine maples.

The soil test results came back from the laboratory in October.  The level of nitrogen (0.03 percent) was low compared to the average of 0.2 percent for topsoil occurring beneath redwood forests in the park.  The level of organic matter (1 percent) was low compared to the average of 10 percent for topsoil occurring beneath redwood forests in the park.  Nitrogen is necessary for plant growth.  Organic matter stabilizes soil nitrogen and enhances soil porosity, moisture retention and gas exchange.  The consequences of nitrogen and organic matter deficiency are evident in conifers on road cut banks.  These trees have short leaders and small yellow needles, and they remain depauperate and grow slowly decade after decade.  The soil tests also indicated a serpentine influence, in that there was twice as much exchangeable magnesium as calcium.  Normally, topsoil beneath redwood forest has about 4 times more calcium than magnesium.  Soils derived from serpentine rocks can have up to10 times as much magnesium as calcium.  Redwoods fail to grow in serpentine areas.  Based upon the calcium-to-magnesium ratios in the samples, I suspect that the soil from Hiouchi was mixed alluvium with a strong serpentine influence.

Discussion
The Elk Meadow Day Use Area is a new, highly visible facility showcasing several themes.  Many of us have put a lot of effort into it, and we all want it to reflect well on the park.  Perhaps the biggest challenge is that so many park divisions are involved.  That necessitates good communication and coordination at all levels.  While landscaping is a small part of the overall project, it can make a big impression on the public.  Re-shaping the site, geomorphic, stream and wetland restoration, buildings, utilities, paving, and signs have been completed.  The landscaping has begun, but it will require many years to fine-tune and mature.  Management needs a clear vision of what the site is to look like in stages over the years, and that vision needs to be flexible, given the particular realities of the site.

The kind of soil is one reality.  All of the level places were built up using the fill from beneath the lower B‑Mill Deck.  That material was mostly a combination of rock and sterile clay.  In order to pave over it, the contractor needed a level, smooth, compact surface.  Although the ground was too wet, he had a job to finish, and he rolled his equipment back and forth over the site in the rain.  He managed to create a level surface for the base and asphalt within his timeline, but not without consequences.  When soil is worked wet, the clay liquifies and clogs most of the pores through which water and air would normally pass.  Thereafter, water flows over the ground rather than soaking in.  Puddles tend to form in depressions.  Runoff and erosion increase.  Because atmospheric oxygen is restricted, the soil is no longer suitable for most landscaping plants.  Most plants would receive insufficient nutrients from the sterile clay in any case. This is why I recommended digging big planting holes and adding topsoil for all of the trees and shrubs.  Few species perform well in tight, sterile soil.  Most species perform their best in good topsoil.

The elk are another reality, and we have learned that they should not be underestimated.  The vine maples, hazels and elderberries are all attractive natives, but when the fences come down, the elk will browse, rub, break, and probably kill these shrub species, even if we wait to take down the fences until the shrubs have reached full size. 

Recommendations
· While the Maintenance Division is responsible for installing and maintaining the landscaping, Vegetation Management should continue to provide technical advice.

· Vegetation Management is responsible for controlling invasive exotic plants.  Because the Day Use Area is so open, it is highly vulnerable to invasion.  Bull thistle, sweet clover, Pampas grass and Himalaya berry were problem species in FY2000-2001 and will be continue to require attention.  Scotch broom seedlings will need to be removed from the fenced plantings because the soil from Hiouchi was contaminated with broom seed.

· The soil from Hiouchi should be removed.  If possible, it should be replaced with topsoil saved from a watershed rehabilitation site in the immediate area.  If native topsoil is unavailable, topsoil can be purchased from a local vendor.  In either case, a soil scientist, botanist, forester, arborist, or landscape architect should inspect and okay the topsoil to be used.

· Planting holes should be dug and filled with topsoil wherever trees or shrubs are to be planted.

· The use of vine maples, hazels, and elderberries in the landscaping should be reconsidered on a site so regularly frequented by elk.  Evergreens with tougher leaves, such as black huckleberry and salal, may be less palatable and more resistant to browsing after they are large.

· All small, newly planted trees and shrubs need protection from browsing.  To protect small shrubs, I suggest stapling small sections of poultry fencing to the ground over them.  Other appropriate methods may be devised.

· If it is desired to create and maintain a view across the valley from the viewing platform, each of the conifers marked with a red “X” on the plan map needs to be cut down.

· If it is desired to maintain the view of the pond and valley, trees that colonize the "Vista Gap" along the pond edge north of the Davison Creek culvert will need to be removed on a regular basis.

Attachments
A. Background reading for landscaping plan (August 25, 2000)

B. Elk Meadow landscaping responsibilities  (note to Stephen Underwood, September 2000)

C. Elk Meadow landscaping plan (memorandum to Rich Schneider, September 28, 2000, with specification and DI-1s)

D. Correspondence and soil test results from Oregon State University Central Analytical Laboratory (July 24 – October 4, 2001)

Copies to:
Supervisory Botanist

Chief of Maintenance

Elk Meadow files (Popenoe)
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