
The Flat Laurel Spruce Collaborative
Putting SASRI partners and products together to restore flying squirrel habitat

Chris Kelly, Mountain Wildlife Diversity Biologist, NC Wildlife Resources Commission

Process and tools used to 
identify a candidate site 
and to design a suitable 
prescription.

Logistics and extras –
community involvement, 
education and research



GOAL: Restore the conifer component to 
improve habitat for Carolina Northern Flying 
Squirrel by planting Red Spruce in an area 
altered by historic logging and wildfires. 

2017 Spruce Restoration Project



Problem and need:
Northern flying squirrel

Most of their habitat was 
logged. Some burned.
The composition of the 
forest changed after logging 
and fires to a more 
hardwood-dominated mix. 

Our high elevation forests became dominated by hardwood species.



Desired Future Condition:
mixed conifer-hardwood stands

Smoky Mountains as a reference condition

≥30% of 
overstory in 

conifers



SASRI 
products

• Map of           
current spruce

• Restoration Plan     
& criteria

• Fact sheet
• Draft charter
• Unicois planting
• Nov 2017 

workshop



So… how do we actually restore spruce? 

•Release existing
•Plant new



Flat Laurel Collaborative Spruce 
Restoration Project



Planning a spruce project

Assess PROBLEM 
AND NEED

IMPROVE QUALITY (↑ 
spruce in a forest patch)

CONNECT isolated 
patches of spruce 
forest

Evaluate 
APPROPRIATENES

S
-Current Spruce Unit
-SASRI Plan criteria
-Rare species records 
or models
-Field visits to 
determine if planting is 
needed

Consider 
LOGISTICS

-Seedling propagation 
needs
-Access via roads, trails

COORDINATION 
and 

IMPLEMENTATION
Landowner, 
regulations, 
compliance
Partners and outreach
Funding
Planting and 
Management
Monitoring





Current Spruce overstory density



Site history

• Logged 
1905-1925

• Logging 
camps

• 1925 fire
• 1942 fire
• Plantations 

1938+



Flying squirrel habitat restoration

Increase 
spruce 
component

Connect 
habitat for 
CNFS

Squirrel 
model and 
surveys



Flying squirrel and bird surveys



Location Need Appropriateness Logistics Coordination

Massif Area

Improve habitat 
quality 

(↑ spruce 
component)

Connect 
isolated 
patches 

SASRI 
Plan 
---

CSUs

Flying 
Squirrel 

info Access
Seedling 

Propagation
Project 
leader

Landowner
---

Regulations 
compliance 

Partners 
outreach

---
Funding

Great 
Balsams

Flat 
Laurel, 
east of 
LSK

North slope 
along Flat 
Laurel Creek 
Trail (planted 
2017) 

Small isolated 
open areas 
between 
forest and 
plantation

SASRI: 
highest 
priority
---
CSU: 0 
and 1-5% 
overstory 
spruce

Model: 
>50% 
chance 
present

Surveys: 
confirmed 
with 
acoustics 
(NCWRC)

Flat Laurel 
Creek Trail 
from Black 
Balsam 
parking lot

1,000-1,500 
from GB seed 
stock

NCWRC 
(CKelly)

USFS
---
NEPA

NCWRC, 
USFS, 
TPC, 
HCC, etc
---
PR funds,
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Priority areas based on overstory, elevation, aspect, and history.
No info about the understory.

Do we need to plant? 
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Decision process for treatments
• If acceptable level of advanced regeneration and 

overstory spruce >25%, then no action.
• If advanced regeneration is at acceptable level but 

spruce basal area is <25%, then release suppressed 
spruce trees.

• If advanced regeneration is low/absent, then plant 
seedlings. 



Treatments
• Planting (in areas with low advanced regeneration):

• Existing openings – release from herbaceous competition?
• Low density overstory hardwoods – future release potential
• Closed canopy hardwoods – with release

• Release (planted spruce or existing volunteers): 
• Mechanical only (cut or girdle)
• Chemical only
• Chemical/mechanical

• Thinning Plantation Spruce (create structure)















Monitoring Growth and Survival

Carolina Vegetation Survey: Level 1
 Height
 Diameter



Flying squirrel dens in canopy hardwoods





Location Need Appropriateness Logistics Coordination

Massif Area

Improve habitat 
quality 

(↑ spruce 
component)

Connect 
isolated 
patches

SASRI 
Plan 
---

CSUs

Flying 
Squirrel 

info Access
Seedling 

Propagation
Project 
leader

Landowner
---

Regulations 
compliance 

Partners 
outreach

---
Funding

Great 
Balsams

Graveyard 
west end

Along MTS Trail, 
vicinity of 
intersection of 
MTS Trail and 
Graveyard 
Ridge Trail

Vicinity of 
MTS Trail

SASRI: 
medium
---
CSU: 0 
and 1-5% 
overstory 
spruce

Squirrel 
box 
captures 
and dreys
(NCWRC)

MTS Trail 
from FR 816. 
Graveyard 
Ridge Trail 
from 
Parkway

2,000 from GB 
seed stock

NCWRC 
(CKelly)

USFS
---
NEPA

NCWRC, 
USFS, 
TPC, 
HCC, etc
---
PR funds,
other



Thank you!
• U.S Forest Service
• U.S. Fish and Wildlife Service
• Southern Highlands Reserve
• The Pisgah Conservancy
• Carolina Mountain Club
• Backcountry Horsemen of Pisgah
• Southern Appalachian Wilderness Stewards
• Daughters of the American Revolution
• The Climate Times of Boone
• NCWRC Mills River crew

• christine.kelly@ncwildlife.org   828-230-1320



Location Need Appropriateness Logistics Coordination

Massif Area

Improve habitat 
quality 

(↑ spruce 
component)

Connect 
isolated 
patches

SASRI 
Plan 
---

CSUs

Flying 
Squirrel 

info Access
Seedling 

Propagation
Project 
leader

Landowner
---

Regulations 
compliance 

Partners 
outreach

---
Funding

Black 
Mtns

North of 
Parkway 
between 
Walker 
Knob and 
Potato 
Knob 
(5400ft 
contour)

Northern 
hardwood 
forest along 
Wilson 
Boundary Road

Uncertain

SASRI: 
highest 
priority
---
CSU: 0 
and 1-5% 
overstory 
spruce

Model: 
>50% 
chance 
present

Surveys: 
confirmed 
with 
acoustics 
(NCWRC)

Wilson 
Boundary 
Road

Uncertain
Any 
takers?

USFS and 
Cane River 
Club
---
NEPA

NCWRC, 
USFS, NC 
State 
Parks, 
etc
---
PR funds, 
partner 
funds

Need to 
study map. 
GIS analysis

Need to 
conduct 

field 
surveys



Location Need Appropriateness Logistics Coordination

Massif Area

Improve habitat 
quality 

(↑ spruce 
component)

Connect 
isolated 
patches

SASRI 
Plan 
---

CSUs

Flying 
Squirrel 

info Access
Seedling 

Propagation
Project 
leader

Landowner
---

Regulations 
compliance 

Partners 
outreach

---
Funding

Roan Mtn

East along 
NC 261 
from 
Carvers 
Gap

Northern 
hardwood 
forest

Uncertain

SASRI: 
medium 
to low 
priority
---
CSU: 0 
and 1-5% 
overstory 
spruce

Model: 
>50% 
chance 
present

Surveys 
needed. 
Confirmed 
at Carvers 
Gap and 
western 
slopes of 
Grassy 
Ridge

NC 261 Uncertain
Any 
takers?

USFS
---
NEPA

NCWRC, 
USFS, 
SAHC
---
PR funds,
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