THE KLAMATH MOUNTAINS
A NATURAL HISTORY




THE KLAMATH MOUNTAINS

A LOVE STORY

BACKCOUNTRY PRESS

3

7 - MOUNTAINS

i

ZIRN

Michael Kauffmann + Justin Garwood



THE KLAMATH MOUNTAINS ARE A GIFT




Two Assumptions For Understanding
Natural History and Its Importance:

* The Earth is a gift,
not a problem

* Loving the Earth is as
important as grieving
for it




Discussing Love




What fosters passion and love for the Natural World?

Natural
History!




“Natural History is the
practice of intentional,
focused attentiveness and
receptivity to the more-
than-human world,
guided by honesty and
accuracy.”

- Tom Fleischner, 2003




LOVING THE EARTH LEADS
TO CARING, STEWARDSHIP,
AND SUSTAINABILITY

Natural History

¥

Lowe of the Earth

¥

Caring for the Earth

Sustainability
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PRACTICE
AND HUMANS
HAVE EVOLVED TO
PRACTICE IT



HUMANS UNDERSTAND THE WORLD
THROUGH STORIES
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Our love story for the Klamath Mountains
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A NATURAL HISTORY
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Prologue * David Rains Wallace
Klamath as a Teacher ¢ Keith Parker, Matt Johnson, Dawn Blake, &
Charley Reed
First Peoples * Frank Lake
Western Science Arrives * |im Agee
Geology * Mark Bailey
Climate * Rosemary Sherriff, Justin Garwood, & Michael Kauffmann
Water ¢ Tim Palmer & Justin Garwood
Fire Ecology * Jeffrey Kane
Cryptogams ¢ Michael Kauffmann, Jordan Mayor, Dana York, Tom
Carlberg, Eric Peterson, and Lucy Kerhoulas
Plant Communities * Michael Kauffmann, Julie Evens, Julie Kierstead,
Michael Murray
Forest Insects and Pathogens ¢ Chris Lee
Invertebrates ¢ Michael Kauffmann, Justin Garwood, Len Mazur, Brian
Dykstra, Rod Crawford, Dana Ross, and Paul Hammond
Vertebrates

I) Fishes ¢ Justin Garwood & Andrew P. Kinziger

2) Amphibians ¢ Justin Garwood

3) Reptiles ¢ Chris Feldman & Justin Garwood

4) Birds * Greg Gray, Michael Kauffmann, Dan Barton, & Tiana

Williams-Claussen

5) Mammals ¢ Karen Reiss, Michael Kauffmann, and Chris Feldman

Change and Stewardship



THE STORY
OF THE
KLAMATH
MOUNTAINS

* Patterns Relationships

Diversity & Perseverance |
Adaptations

IN FOUR
(BRIEF)
PARTS
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[ISLAND ARC TERRANE ACCRETIONS

Ocean Forearc Region Magmatic Arc Backarc Region

abyssalplain  Paca paar  ‘ooameisand  pagarc basin

Accretated  Suture
Oceanic Crust Terrane

Adapted from Blakey and Ranney (2018)



Mesozoic and Tertian/ : 3:.‘.'::;"::‘!‘.’.:1' s,
MzT sedimentary rock ' S, e

+. | Cretaceous Hombrook
Kh Formation
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Roseburge

Mezozoic rock of the
Coast Ranges

Mezozoic, Condrey
Mountain Schist

Jurassic, Western
Klamath Terrane

Western Paleozoic and
Triassic Terrane

cM Devoinian, Central
| Metamorphic Terrane

Paleozoic and Jurassic,
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- Jurassic Plutons
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Mountains
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Communities

Michael Kauffmann

* Julie Evens
 Julie Kierstead
e Michael Murray

* John Sawyer
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Serpentines




Charles Griswold
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OBLIGATE SUBTERRANEAN INVERTEBRATES

Graham’s Cave Scorpion (Uroctonus grahami). The unique hooked claw of Trogloraptor marchingtoni.

Photo by Warren E Savary. Photo by Charles E. Griswold.







AMPHIBIANS

9) Families

26 Species (6 frogs, 20 Salamanders)

32%  Regionally Endemic

48% Aquatic



RELATIONSHIPS
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INDIGENOUS FIRE

" Upper

3 Upper ,-:!\Aolala"

© Redding (Miluk) "_'.' C—O‘q_‘lfihe__«“\\Umpqua e oy
© Eureka L, Takelma *r*"Upland
@ Crescent Tutuni : a s Takelma o
Cit i Qosta,
(4) As:land Dakubetede i s
Chetco
g Tolowa
|
Yurok
Wiyot
P
Pifc oceOo

Fire History Pre- and Post-colonization

e
H
i H I; | i
| i
Individual Detected Fire Scar I . -
TT%i \\ —— |

r .. I I T T

1700 1750

1800 1850 1900

Adapted from Carl Skinner, unpublished reports.

1950

2000




PERSEVERANCE




Samwell Cave

. In the early 1900s, John C. Merriam and Annie \:-‘_‘ j
g e SN o e
Alexander began documenting the caves of the s e e g 2 Rt
eastern Klamath Mountains. Wi, g gl g

They unearthed late Triassic marine reptiles
and Pleistocene fossils.

Collections are stored in the University of
California ~ Museum of Paleontology in

Berkeley.

Specimens continue to be used to refine our
understanding of how California today relates
to the Pleistocene.




Window into the past

Euceratherium collinum (shrub-ox)

Table 2: Select Mammalian fossils deposits in Sam-
well and Potter Creek Caves, Klamath Mountains.

Based on Feranec 2007 & 2009.
Symbols: 1, extinct; T recent regional extirpation,

Artiodactyla (deer, sheep, etc.)
T Euceratherium collinum (shrub-ox)
$Odocoileus hemionus (pronghom)
tOreamnos americanus (mtn. goat)
$Ovis sp.(bighom sheep)

Carnivora (cats, dogs, etc.)
tArctodus pristinus (short-faced bear)
tCanis dirus (dire wolf)

$Canis lupus (grey wolf)

Lutra canadensis (niver otter)
tPanthera leo atrox (American lion)
Spilogale gracilis (spotted skunk)
$Ursus arctos (grizzly bear)
Chiroptera (bats)

Antrozous pallidus (pallid bat)
tDesmodus stocki (vampire bat)
Insectivora (shrews and moles)
Scapanus /atimanus (broad-footed mole)
Lagamorpha (rabbits)

Lepus americanus (snowshoe hare)
Lepus califomicus (jackrabbit)

1 Sylvilagus auduboni (desert cottontail)
Sylvilagus bachmani (brush rabbif)
Perissodactyla (horses)

T Equus occidentalis (westem horse)
Primata

Homo sapiens (human)

Rodentia (rodents)

tAplodontia rufa (mountain beaver)

Castor canadensis (American beaver)

% Erethizon dorsatum (porcuping)
Peromyscus maniculatus (deer mouse)
Thomaomys bottae (Botta's pocket gopher)

T Thomomys microdon (pocket gopher)
Proboscidea (elephants)

tMammut americanum (American Mastodon)
tMammuthus primigenius (woolly mammoth)
Xenarthra (anteaters, tree sloths)
TNothrotheriops shastensis (ground sloth)

Feranec 2007 & 2C



WE NEED TO CONTINUE TO TELL THE STORY OF
THE KLAMATH MOUNTAINS




LOVING THE KLAMATH
MOUNTAINS LEADS TO

CARING, STEWARDSHIP,
AND SUSTAINABILITY

Natural History

¥

Lowe of the Earth

¥

Caring for the Earth

Sustainability




Mountains
of
Water




The Klamath Mountains are a Special Landscape for Salmonids

Latitude — Coastal Proximity —Tall Mountains — Geology
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Rainbow Trout/ Steelhead
* Freshwater
* Winter Run
e Summer Run

+ Y Pounders

Coastal Cutthroat Trout
* Freshwater

* Potamodromous

* Anadromous 4 P
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Generalized Coho Salmon Life History: It Takes a Basin to Raise A Fish

| Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | sep | Oct | Nov | Dec

h 2 Year

Natal rearing

Non-natal rearing

Smolting/ Ocean entry

l = Migration period
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In 2011 a Smith River Coho Salmon

Sample Frame is Born
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Smith River Coho Population Structure in a
Nutshell From 5 Years of Observational Studies
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Smith River Coho Population Structure in a
Nutshell From 5 Years of Observational Studies

O Klamath Mtn Spawning/ Natal Regions
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POSTAMALGAMATION PLUTONIC ROCKS
[Includes some plutons of uncertain affiliation]

’flq N Mt Emily | - Plutons of Shasta Bally belt (Early Cretaceous)—Mostly quartz diorite, trondhjemite, and
( ‘2026 i LS granodiorite in composition; 133 to 136 Ma in isotopic age; probably postaccretion (see
f Awnealer Q’f/ Irwin, 1985a). Also includes several small Cretaceous plutons in easternmost part of the
S \ &5 Redding subterrane (fig. 1)
arbor N "v?/__v,_ ) - Plutons of Grants Pass belt (Early Cretaceous? and Jurassic)—Mostly quartz diorite

composition

' Diorite (Jurassic)—Mostly diorite, but locally includes gabbro and quartz diorite. Includes
weakly foliated hornblende-diorite gneiss in Willow Creek quadrangle

- Gabbro (Jurassic)—Includes minor pyroxenite

Granitoid rocks (Jurassic)—Plutonic rocks ranging from quartz diorite to granite in

Geology is Destiny!
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POSTAMALGAMATION PLUTONIC ROCKS
[Includes some plutons of uncertain affiliation]

- Plutons of Shasta Bally belt (Early Cretaceous)—Mostly quartz diorite, trondhjemite, and
granodiorite in composition; 133 to 136 Ma in isotopic age; probably postaccretion (see

o

e Mt Emily |
NS ( .20’_’0 i_}\ N/

. ’W'.fl'é'éft_'" Q’-‘f/ Irwin, 1985a). Also includes several small Cretaceous plutons in easternmost part of the
p3_- \ & Redding subterrane (fig. 1)
arbor . N & - Plutons of Grants Pass belt (Early Cretaceous? and Jurassic)—Mostly quartz diorite

o

composition

' Diorite (Jurassic)—Mostly diorite, but locally includes gabbro and quartz diorite. Includes
weakly foliated hornblende-diorite gneiss in Willow Creek quadrangle

- Gabbro (Jurassic)—Includes minor pyroxenite

Granitoid rocks (Jurassic)—Plutonic rocks ranging from quartz diorite to granite in

RATTLESNAKE CREEK TERRANE

[Includes type area in southern part of Klamath Mountains province (lrwin, 1972), questionably correlative
rocks of Preston Peak area, melange of Takilma area, ophiolite of Sexton Mountain area, and
metamorphosed melange of Marble Mountains, Seiad Valley, Condrey Mountain, and Dutchman Peak areas|

- Plutonic rocks (Jurassic and Triassic?)—Medium- to coarse-grained rock ranging from diorite
to granite. Includes Star Mountain pluton that has a U-Pb isotopic age of approximately
200 Ma (Wright, 1981)

Melange (Jurassic and older)—Consists of sheared and dislocated bodies of serpentinized
peridotite, pillow basalt and other mafic volcanic flows and tuff, thin-bedded chert,
argillite, intermediate-composition to silicic volcanic rocks, dikes and irregular intrusive
bodies ranging from gabbro to granite, weakly slaty mudstone, sandstone, and
conglomerate, and minor limestone (Is) and blocks of amphiobolite (a). Chert contains
Late Triassic to Middle Jurassic radiolarians; limestone contains Devonian(?) and younger
corals, late Paleozoic fusulinids, and Late Triassic ammonites and conodonts (Irwin,
1985b; Irwin and others, 1985)

Metamorphosed melange (Jurassic and older)—Tectonically disrupted metasedimentary and
metavolcanic rocks in Marble Mountains Wilderness area (Donato and others, 1982), in
Condrey Mountain quadrangle (Hotz, 1967), and in Dutchmans Peak area (Smith and
others, 1982). Consists of quartz-biotite-muscovite schist and other quartzose
metasedimentary rocks that include metaquartzite (metachert?), lenses of micaceous and
quartzitic marble (m), and of amphibolitic metavolcanic rocks, metadiabase, metagabbro,
and metamorphosed ultramafic rocks. Probably metamorphosed equivalent of unit rem

Serpentinized ultramafic rocks (age uncertain)—Mainly sheared serpentinized peridotite.
Locally is blocky tectonitic harzburgite and minor dunite. Includes metaperidotite
(pattern), consisting mainly of olivine and variable amounts of actinolite, anthophyllite,
and chlorite, in areas adjacent to unit remm (Coleman and others, 1988)
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Smith River Coho Population Structure in a
Nutshell From 5 Years of Observational Studies

O Klamath Mtn Spawning/ Natal Regions
O Coastal Mtn Spawning/ Natal Regions

Smith River
Basin

Spatial Structure Surveys
2012 - 2016

Juvenile Coho salmon
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Smith River Coho Population Structure in a
Nutshell From 5 Years of Observational Studies

Q Klamath Mtn Spawning/ Natal Regions
O Coastal Mtn Spawning/ Natal Regions
C] Mainstem Non-natal Rearing

D Estuary Winter Non-natal Rearing

It takes a basin to raise a Coho Salmon....
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Smith River
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Non-natal Rearing in the
Lower River and Estuary
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Perhaps the 6 most pressing coho salmon
environmental issues by sub-region
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“The Rowdy Creek Fish Hatchery weir is a complete barrier to juvenile salmonids and partial
barrier to adult salmonids. A total of 18.4 kilometers of spawning and rearing habitat exists
above the barrier.” Garwood and Larson (2013)




Honesty, Accuracy, and Receptivity Guide Us to Better
Stewardship of Definable Landscapes

e Spatial scales are important

* Be aware of bias-every population is unique

* Personally connect with landscapes

e Share what you have learned with others early and often

* Baselines are shifting. Be guided by the past but also the best
information we have is often now

* Update goals often through regularly updating restoration plans



