e

s

Post-Drought

Demographics of
Select True Fir e T
Species in Northern W e pai L
California e 4 e

g B NS AN R 2R B

. ¥ A% % wis (.EC‘ .,.;-_._1 3

fol gl WO & .'f'f3 A T i
o 2 o ¥ 1A% Bl
g 2B AR ﬂ*‘iaﬂ&iﬂ

| ;’fs~y‘A§3yi]— > L
b V' 1A Y&

1 "
‘Lf" ] NV LT
: : “ =
' Ve ) i
-

Sophia Lemmo
Master’s Candidate, Humboldt State University

Registered Professional Forester #3094



Presentation
Overview

* Research Background

e Research Goals and
Questions

* Study Design

* Preliminary Abies Trends




Background:

e CA’s 2012-2015 drought was
worst in recorded history - 52
million hectares dead trees

* Lack of empirical research on
drought effects in Northern
California, Klamath Ecoregion




Goals:

1) Quantify natural
regeneration and mortality
trends in the forested
Northern California, Klamath
ecoregion, comparing across
species, competitive
environments, and habitats

2) Compare mortality and
regeneration rates before,
during, and after the 2012-
2015 drought




Research Questions and
Hypothesis

Q,: How do climate, location, species, stand density, and habitat
Interact to influence tree mortality and regeneration quantities
In Northern California?

H, .: Tree mortality will be highest in areas where trees are
Ieast adapted to drought conditions.

H, . Tree regeneration will be species dependent.




Research Questions and
Hypothesis

Q,: Did the 2012-2015 drought influence rates of mortality
and regeneration?

H, .: There will be higher numbers of mortality in the later
part of the drought, compared to early and pre drought
periods.

H, ,: For species that experienced higher overstory
mortality, there will be relatively less regeneration of that

species. Regeneration will primarily be established prior to
the onset of the drought.
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Study Sites:

-Study paired with
ongoing research on
growth response and
competition for: PISI,
ABMASH, PIBR, TSHE,
PILA, & PIMO

-three plots per species
per moisture
availability: mesic,
moderate, xeric

-54 ,1/4-hectare plots



Plot Measurements:

GENERAL: elevation, slope, aspect, canopy
cover, shrub & ground cover, soil

OVERSTORY: basal area, trees per hectare,
size distribution, presence of damage
(pests, disease, etc.), canopy class

MORTALITY:

- number of dead trees by DBH, species,
and decay class

-two dead trees per species and decay
class cored

REGENERATION

-total count of regeneration by species
and height

-5 regeneration basal disks per species
collected



Data Analysis :

Spatial Differences:
Climate, species, and plot covariates

Differences Over Time:
Variables: pre- during — post 2012-
2015 drought

-date year of death of mortality and
year of establishment of regeneration
through standard
dendrochronological techniques



Preliminary Abies Magnifica
var. Shastensis (ABMASH) and
Abies Concolor (ABCO)
Observations




Measured Mortalit

Percent of Dead ABMASH Percent of Dead ABCO




Observed Damage

Damage Observed in Dead ABMASH Damage Observed in Dead ABCO

Insect + Pathogen Insect + Pathogen




Pests and
Pathogens
Encountered
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Cankers
Cytospera spp.



Signs of Fir Engraver Beetle
Scolytus Ventralis
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Wien’s dwarf Mistletoe
Arceuthobium abietinum subsp. Wiensii



Diameter Distribution of Live ABMASH

Trees Per Hectare
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Dead ABMASH by Moisture Environment

Average Proportion of ABMASH Dead
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Diameter Distribution of Live ABCO
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Dead ABCO by Moisture Environment

Average Proportion of ABCO Dead
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