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	 Early	November	and	the	
calendar	says	fall	nearing	to	winter	
and	we	are	having	clear	blue	skies	
and	temps	in	the	high	70’s,	low	80’s.		
	 I	just	returned	from	Oregon	
and	all	the	steelhead	rivers	are	low	
and	warm.	We	swung	a	few	runs	on	
the	Rogue,	more	for	casting	practice	
than	with	a	real	hope	of	scoring	
steelhead.	There	are	half	pounders	in	
the	river,	but	on	the	lower	river	
where	we	were	they	are	few	and	far	
between.	A	few	good	rain	storms	on	
the	coast	up	there	and	things	will	
start	getting	serious.	Can’t	wait	for	
Hish	to	move	in	to	the	rivers	there.	It’s	
amazing	how	good	the	Hishing	can	be	
and	the	numbers	of	waters	available	
to	Hish.	There	are	5	rivers	within	an	
easy	drive	of	Gold	Beach	that	have	
good	steelhead	runs,	and	for	a	little	
more	drive	time,	it’s	easy	to	drop	into	
California	and	Hish	the	Smith	and	the	
Eel.	Man,	am	I	ready	to	go!	
	 We	just	wrapped	up	the	
Salmon	Festival	this	past	Saturday,	
and	I	would	like	to	thank	Mike	Hewitt	
for	coordinating	the	event	and	
supplying	the	pop-up	and	tables.	
Thanks	to	Dennis	Stambaugh	for	
running	down	the	club	rods	and	reels	
and	the	rod	stand	and	getting	them	
there.	Thanks	to	Gus	Link	and	Roger	
Ringsted	for	being	there	to	help	out	
with	the	casting	instruction	through	
the	day.	Thanks,	you	guys	are	
awesome.	

	 We	have	a	club	meeting	Tuesday	
and	I	am	hoping	a	few	more	of	you	Hind	
your	way	to	the	meeting.	It	would	be	
nice	to	have	a	roundtable	and	hear	
ideas	from	you	on	how	we	can	generate	
more	interest	in	the	club	and	hash	out	
ideas	on	small	scale	events	and	Hish	outs	
that	might	be	somewhat	local	and	easy	
for	folks	to	attend	without	a	lot	of	
travel.	I	have	heard	from	a	few	of	you	
with	great	ideas	for	outings,	but	I	
wonder	if	the	travel	distance	is	a	deal	
breaker	and	how	many	of	you	might	be	
interested	in	outings	that	might	involve	
overnight	stays.	Come	on	by	the	
meeting	Tuesday	and	share	your	ideas	
and	thoughts	with	us.		
	 We	will	not	have	a	regular	
general	meeting	in	December.	
December	10th	is	our	holiday	dinner	
and	Gervasoni’s	will	host	us.	We	had	a	
good	time	there	last	year,	the	food	was	
very	good,	the	room	was	set	up	for	our	
group	and	there	is	a	full	bar	available	
for	those	so	inclined.	
	 This	is	Veterans	Day	weekend	
and	while	everyone	enjoys	a	long	
weekend,	let	us	not	forget	what	this	day	
is	all	about.	Join	me	in	saluting	our	
active	duty	military	folks	and	our	
veterans	and	maybe	say	a	prayer	for	
those	who	gave	all	to	protect	our	
freedoms	and	liberty.	Thanks!	

Tight	Lines	
Jim
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November	Program:	
“Round	Table	and	Fly	Tying:	Streamers”	

	 Join	us	Tuesday	as	we	tie	a	few	Hlies	and	share	ideas	about	
the	future	of	our	club	and	ways	to	boost	membership	and	
participation,	as	well	as	explore	ideas	for	future	outings.	We’ve	
missed	many	of	you	at	our	meetings	recently	and	it	would	be	
nice	to	see	you	again!	

John	Barr’s	Slumpbuster	
Hook:	Tiemco	5263,	sizes	4	through	12.	
Thread:	Olive	Ultra	Thread,	70-denier.	
Cone:	Gold	tungsten,	size	4–6	(large),	size	8–10	(medium).	
Rib:	Chartreuse	Ultra	Wire.	
Body:	Peacock	Sparkle	Braid.	
Wing/Tail:	Olive	pine	squirrel.	
Collar:	Olive	pine	squirrel.	

Video	Instruction	
https://youtu.be/R1ClYjhGMlY

http://riversofrecovery.org
http://www.stanislausflyfishers.org
http://www.stanislausflyfishers.org
http://riversofrecovery.org
https://youtu.be/R1ClYjhGMlY
http://www.facebook.com/groups/stanislausflyfishers
https://youtu.be/R1ClYjhGMlY
http://www.stanislausflyfishers.org
http://www.stanislausflyfishers.org
http://www.facebook.com/groups/stanislausflyfishers


Raffle News 

Stanislaus	Fly	Fishers	
2019	Board	of	Directors	

President	–	Jim	Bowen	
Vice-President	–	Pat	Roe	
Treasurer	–	Dennis	Stambaugh	
Secretary	–	Michael	Hewitt	
Membership	–	Dennis		
	 	 					Stambaugh	
Conservation	–	Open	
RafHles	–	Jim	Goodwin	
Webmaster	–	Mike	Hewitt	
At-Large	–	Bud	Heintz	

	 Board	Meetings	are	held	
on	the	fourth	Tuesday	of	the	
month	at	5:00	p.m.	at	Me	&	Ed’s	
Pizza	on	Pelandale	Ave.	in	
Modesto.	All	members	are	
welcome	to	attend.	

Club	News	(cont.)

SMALL RAFFLE 
When held, the small item raffle is $5 per ticket or 3/$10 
and only for members in attendance the night of the 
meeting.  The items will be on display and the raffle tickets 
sold prior to the meeting.  The raffle will be held at the end 
of the meeting time. 

LARGE RAFFLE (52 Playing Cards + 2 Jokers) 
There is no current large raffle. 

Membership	Informa0on	
	 Membership	Dues	($40)	for	2019	were	due	January	1st.	For	your	convenience,	we	can	now	
accept	a	credit	card	for	your	dues,	but	there	will	be	an	addiDonal	fee	of	$1.00	to	cover	the	cost	of	
the	transacDon.	
	 All	memberships	are	“Family	Membership”	status.		Spouses,	significant	others	and	children	
are	now	all	included	in	every	membership.	
	 Reminder:	These	are	the	club	dues	and	DO	NOT	include	FFI	dues.	FFI	dues	are	paid	
directly	to	the	FFI	and	must	be	maintained	regularly	since	the	SFF	is	an	FFI	Charter	Club.	If	you	
are	not	an	FFI	Life	Member,	or	do	not	pay	for	three	years	at	a	Dme,	you	must	renew	your	
membership	yearly!	Also,	remember	to	list	the	Stanislaus	Fly	Fishers	as	your	Affiliated	Club.	This	
is	important	due	to	our	Charter	Club	status.	The	online	applicaDon	for	FFI	membership	is	linked	
below.	

FFI	Membership	ApplicaDon	

https://fedflyfishers.org/SignUp/tabid/369/Default.aspx
https://fedflyfishers.org/SignUp/tabid/369/Default.aspx


Upcoming Outings and Events

Holiday Dinner - Details TBA, December 10, 2019 6:00 p.m. - 10:00 p.m.  
Pleasanton Fly Fishing Show - February 21-23, 2019  
Pyramid Lake Outing - April 2-5 2020 (2nd-3rd are guided)

Comics

Holiday Dinner 
Where:  Gervasoni’s Restaurant, McHenry Ave., Modesto 
When:  December 10, 2019 
Time:  6:00 pm 
Cost: $25.00 per person, includes Entree & Appetizers 
Entree Choices:  New York Steak, Pork Chops, Chicken Piccata 
No-host Bar 

Please make reservations by November 30th! 

• We are accepting prize donations for a raffle. Please let us know if 
you have something you’d like to donate.



 
Drones,	Algae	and	Fish	Ears:	What	We’re	Learning	Before	the	World’s	Largest	Dam-
removal	Project	—	and	What	We	Could	Miss	
Scientists	studying	conditions	on	the	Klamath	River	hope	to	help	recovery	efforts	here	and	
around	the	world,	but	they	still	lack	dedicated	funding.	

Oceans	&	Clean	Water	
October	28,	2019	-	by	Tara	Lohan	

HAPPY	CAMP,	Calif.—	Laurel	Genzoli	is	trying	to	psych	herself	up	to	change	into	shorts,	
grab	her	kayak	and	head	to	the	banks	of	the	Klamath	River.	But	it’s	cold	—	somewhere	in	
the	40s.	Summer	has	swung	quickly	to	fall,	and	the	sun	is	Highting	a	losing	battle	with	the	
thick	morning	mist	that	has	blotted	out	the	triangle	tops	of	the	pine	trees.	
But	cold	or	not,	it	must	be	done.	
	 It’s	late	September,	and	Genzoli,	an	aquatic	ecologist,	is	wrapping	up	a	last	day	of	
“summer”	research	on	the	Klamath	River	in	Northern	California.	The	day’s	task,	which	
begins	at	a	campground	in	the	small	town	of	Happy	Camp,	is	collecting	dissolved	oxygen	
sensors	that	she’s	covertly	left	at	seven	different	locations	along	more	than	100	miles	of	
river,	which	have	been	gathering	data	all	season.	
The	information	she’s	collecting	is	part	of	her	research	for	a	Ph.D.	at	the	University	of	
Montana,	but	it’s	also	part	of	a	much	bigger	scientiHic	effort	involving	multiple	state	and	
federal	agencies,	tribal	scientists	and	other	university	researchers.	
	 They’re	on	a	tight	deadline.	
	 The	Klamath	is	a	river	in	peril,	plagued	by	dangerously	poor	water	quality	and	
collapsing	salmon	populations.	That	could	start	to	change	as	early	as	2022,	when	four	
dams	are	likely	come	down	on	the	river	—	the	biggest	dam-removal	and	river-restoration	
project	in	history.	Dam	removal	is	expected	to	help	solve	many,	but	not	all,	of	the	river’s	
challenges,	and	understanding	the	change	that	does	happen	is	crucial	to	planning	the	next	
steps	for	improving	the	river’s	health.	
	 With	so	much	at	stake,	scientists	like	Genzoli	are	rushing	to	gather	as	much	baseline	
data	as	they	can	about	conditions	that	exist	today,	from	sediment	to	stoneHlies	to	salmon.	
They	need	to	know	what’s	there	so	that	in	the	months	and	years	following	the	dams’	
removal	they	can	track	the	river’s	changes	—	what	happens	to	Hish,	food	webs	or	water	
quality?	What	happens	when	reservoirs	become	rivers	again	and	when	salmon	get	a	
chance	to	reach	their	upstream	limits	for	the	Hirst	time	in	a	century?	
	 And	perhaps	most	importantly:	What	lessons	from	the	largest-ever	dam-removal	
project	can	we	apply	to	future	efforts	on	other	rivers	in	the	United	States	and	around	the	
world?	
	 “It’s	a	huge	opportunity	to	learn	about	what	dams	do	to	rivers	and	what	taking	them	
out	can	also	do,”	Genzoli	says.	

Conservation Notes



	 But	making	the	most	of	this	grand	scientiHic	experiment	will	require	time	and	a	big	
infusion	of	money,	something	that	many	researchers	worry	is	in	short	supply.	

A	River	Upside	Down	
	 A	team	from	the	U.S.	Geological	Survey	arrives	to	Happy	Camp	at	the	same	time	as	
Genzoli,	and	she	drops	in	on	their	evening	downtime,	which	involves	bowls	of	homemade	
chili	and	animated	talk	about	how	they’ll	help	sort	out	one	of	the	biggest	challenges	in	
dam	removal	—	what	happens	to	the	sediment.	
	 Free-Hlowing	rivers	are	always	washing	sediment	downstream,	but	a	dam	blocks	that	
process.	Restarting	that	Hlow	by	taking	out	a	dam	(or	several)	opens	up	a	big	concern:	
What	happens	to	the	sediment	that’s	been	accumulating	behind	the	barrier	for	decades?	
It’s	not	a	small	question.	The	removal	of	the	Elwha	dams	in	Washington,	the	previous	
record	for	biggest	dam-removal	project,	unleashed	an	astonishing	20	million	tons	of	
sediment	into	the	surrounding	environment.	
	 Before	USGS	researchers	can	understand	what	will	happen	when	the	Klamath	dams	
are	removed,	they	need	to	determine	what	kind	of	sediment	exists	in	the	river	now,	how	it	
typically	moves,	and	how	much	additional	sediment	washes	into	the	river	from	its	
tributaries.	The	composition	of	the	sediment	matters,	too.	About	85	percent	of	what’s	built	
up	in	the	reservoirs	is	Hine	material	—	particles	smaller	than	sand.	That’s	much	different	
than	other	large	dam	removals,	like	those	on	the	Elwha,	which	had	a	lot	of	gravel	and	
cobbles.	
	 “On	the	Elwha	we	saw	a	lot	of	sediment	sitting	on	the	riverbed	for	months	to	a	
couple	of	years,”	says	Amy	East,	a	USGS	research	geologist	who	worked	extensively	on	the	
Elwha	dam	removal.	“We	expect	on	the	Klamath	that	a	lot	of	what	sediment	does	come	
downstream	will	Hlush	out	really	quickly.”	That	speed	could	mean	fewer	changes	to	the	
shape	of	the	river	from	new	sediment	deposits	in	gravel	bars	and	a	shorter	period	of	time	
when	the	Hlurry	of	material	pulsing	downstream	would	disturb	aquatic	life.	
The	task	of	determining	what	scientists	call	a	river’s	“sediment	budget,”	though,	is	not	
easy,	especially	for	such	a	large,	complex	and	unusual	river	as	the	Klamath.	
While	most	rivers	begin	high	in	the	mountains	and	become	more	tame	(and	often	more	
polluted)	as	they	head	downstream	through	agricultural	and	urban	areas,	the	Klamath	
does	the	opposite.	
	 It’s	so	unusual	that	experts	have	dubbed	the	Klamath	“a	river	upside	down.”	
	 It	begins	its	250-mile	journey	in	arid	south-central	Oregon,	near	the	town	of	
Klamath	Falls,	where	Hlat	farms	and	ranchland	stretch	to	the	heels	of	the	Cascades.	As	it	
drains	from	Upper	Klamath	Lake,	the	river	heads	south	and	passes	through	irrigation	
canals	and	a	60-mile	gauntlet	of	six	dams	—	Link	River,	Keno	and	J.C.	Boyle	in	Oregon,	and	
then,	after	it	dips	across	the	California	border,	Copco	1,	Copco	2	and	Iron	Gate.	The	lower	
four,	all	of	which	are	hydroelectric,	are	the	ones	slated	for	removal.	
	 After	Iron	Gate	the	Klamath	Hinally	gets	a	chance	to	behave	like	a	river.	It	Hlows	
naturally	through	a	crooked	190	miles,	narrowing	into	tight	and	rugged	canyons	as	it	



passes	through	the	Klamath	Mountains,	Hinally	spilling	into	an	estuary	at	the	mouth	of	the	
PaciHic	Ocean	20	miles	south	of	Crescent	City.	
	 To	understand	sediment	transport	and	other	questions	along	this	long	and	varied	
watershed,	USGS	researchers	like	the	ones	vi	 Ωsiting	Happy	Camp	need	to	employ	a	
host	of	tools.	
	 First,	they’ve	set	up	a	network	of	stations	in	the	mainstem	and	tributaries	where	
they	take	key	measurements,	including	stream	Hlow.	Then	they	take	samples	along	a	cross	
section	to	get	a	concentration	of	the	sediment	that’s	in	that	water.	
	 Every	15	minutes	sensors	also	record	the	turbidity	of	the	water	—	a	measurement	of	
the	clarity	of	the	water,	which	correlates	closely	with	the	amount	of	suspended	sediment.	
The	higher	the	turbidity,	the	cloudier	the	water	appears.	All	of	this	helps	them	to	Higure	out	
the	overall	load	—	the	amount	of	sediment	traveling	over	a	given	time	period.	
So	far	they’re	up	and	running	at	a	handful	of	sites	but	will	add	more	in	the	future,	says	
Chauncey	Anderson,	a	hydrologist	and	water-quality	specialist	for	the	USGS	Oregon	Water	
Science	Center.	
	 He’s	out	on	the	Klamath	for	Hield	research,	watching	from	a	distance	as	a	colleague	
Hlies	a	drone	overhead,	whirling	along	in	a	lawnmower	pattern	above	a	bench	of	small	
rocks	along	the	river.	It’s	dry	here	now,	but	come	winter	higher	Hlows	may	submerge	parts	
of	this	area.	The	drone	will	help	map	the	sediment	and	its	various	sizes	—	distinguishing	a	
grain	of	sand	from	a	cobble.	
	 After	that	Anderson	and	his	colleagues	will	“ground	truth”	the	drone’s	accuracy,	
picking	through	the	rocks	in	select	sample	areas	and	recording	their	sizes.	
	 They’ll	conduct	this	detailed	mapping	work	in	key	spots	along	the	river,	and	at	least	
once	more	before	and	after	dam	removal,	to	measure	the	changes	in	the	thickness	of	the	
sediment.	
	 The	drone	work	complements	other	mapping	efforts	employing	a	range	of	cutting-
edge	technologies.	USGS	already	helped	fund	a	Hlight	over	the	entire	length	of	the	river	that	
used	Light	Detection	and	Ranging,	or	LiDAR	—	a	remote-sensing	method	that	uses	beams	
of	light	pulses	to	measure	distances.	And	the	Army	Corps	of	Engineers	and	the	Yurok	Tribe	
—	one	of	several	tribes	that	call	the	Klamath	watershed	home	—	have	already	conducted	a	
boat-based	bathymetric	survey,	which	essentially	creates	an	underwater	topographic	map	
from	Iron	Gate	Dam	to	the	PaciHic.	
	 The	combination	of	LiDAR	Hlight	data	with	the	bathymetric	boat	data	will	provide	a	
high-resolution	map	of	the	water	above	and	below	the	surface,	allowing	for	a	three-
dimensional	model	of	the	whole	river.	
	 “We	can	use	that,	and	along	with	our	intensive	surveys	in	places	like	this,	to	detect	
Hiner	scale	changes	than	we’ve	been	able	to	do	before,”	says	Anderson.	
	 The	USGS	researchers	hope	to	conduct	those	surveys	again	multiple	times	after	dam	
removal	to	track	how	the	river	has	changed	—	something	nearly	impossible	to	accomplish	
just	a	few	years	ago.	



	 “The	technology	has	advanced	a	lot	and	we’re	in	a	position	to	do	some	stuff	that	
people	haven’t	been	able	to	do	before	on	such	a	big	scale,”	Anderson	adds.	

A	Productive	River	
	 While	the	USGS	Hlies	drones	and	measures	rocks,	about	30	miles	away	Genzoli	takes	
a	short	kayak	upriver	to	retrieve	one	of	her	dissolved	oxygen	sensors	dangling	from	a	
branch	and	submerged	beneath	the	river’s	current.	After	returning	to	the	bank,	she	takes	a	
toothbrush	from	a	zipper	pocket	in	the	front	of	her	life	vest	and	gives	the	sensor	—	which	
looks	like	about	the	size	and	shape	of	pool	thermometer	—	a	good	scrub.	
	 It’s	been	two	weeks	since	she	last	pulled	the	instrument	from	the	water,	and	already	
a	green	Hilm	of	algae	has	begun	to	adhere	to	its	waterproof	casing.	
	 The	slimy	goop	doesn’t	surprise	her.	The	Klamath	is	notorious	for	being	a	really	
“productive”	river	—	it	has	high	rates	of	photosynthesis	and	can	produce	lots	of	algae	and	
other	aquatic	plants.	The	abundance	comes	in	part	from	upstream	nutrients	like	nitrogen	
washing	off	of	agriculture	Hields	and	runoff	from	the	phosphorus-rich	Cascade	Mountains.	
But	the	effects	of	both	are	supersized	by	the	loss	of	wetlands	that	once	helped	Hilter	those	
nutrients	before	entering	the	river.	
	 And	when	you	add	those	nutrients	to	pools	of	warm	water	collecting	in	reservoirs	
behind	the	dams,	it	creates	huge	blooms	of	algae,	some	of	which	are	toxic	and	potentially	
deadly	to	Hish	and	other	wildlife,	humans	included.	One	particularly	dangerous	algae	
species,	Microcystis	aeruginosa,	secretes	a	toxin	called	microcystin	that	can	cause	
everything	from	headaches	to	liver	damage	and	has	prompted	public-health	warnings	in	
the	Klamath	basin	during	summer	months.	
	 “When	you	take	a	free-Hlowing	river	and	you	turn	it	into	a	large	nutrient-rich	
bathtub,	you’ve	just	created	the	ideal	conditions	for	this	kind	of	algae,”	says	Susan	Fricke,	
water	resources	coordinator	with	the	Karuk	Tribe,	whose	ancestral	territory	includes	
Happy	Camp	and	many	other	areas	where	researchers	are	active	on	the	river.	
Fricke	points	out	that	what	happens	in	the	reservoir	doesn’t	stay	in	the	reservoir.	
“It	then	discharges	into	the	river	below	and	goes	through	Karuk	aboriginal	territory	and	
then	down	to	Yurok	territory,”	she	says.	The	toxic	algae	can	travel	180	miles	down	the	river	
in	just	a	couple	of	days,	creating	an	ecosystem	and	public-health	threat.	
	 The	Karuk	and	Yurok	have	monitored	water	quality,	including	dissolved	oxygen,	on	
the	river	for	years	—	data	that	Genzoli	has	also	incorporated	into	her	own	research.	High	
rates	of	photosynthesis	from	the	ever-productive	Klamath	River	cause	big	swings	in	
dissolved	oxygen,	and	that	in	turn	can	stress	out	Hish	or	even	kill	them	—	even	when	the	
algae	being	produced	isn’t	toxic.	
	 This	summer	Genzoli	spent	three	weeks	swimming	around	in	a	snorkel	mask	and	
Hlippers	to	look	at	what’s	growing	beneath	the	surface	of	the	water.	She	surveyed	the	
amount	and	kinds	of	rooted	aquatic	plants	and	Hilamentous	algae,	the	kind	of	algae	that	
threads	together	like	mesh.	This	stuff	isn’t	toxic,	but	it’s	still	important	to	understand	how	
it	affects	the	ecosystem.	



	 “Previously	we	didn’t	really	have	an	inventory	of	how	widespread	aquatic	plants	are	
in	the	river,”	she	says.	Collecting	that	baseline	data	was	one	goal.	
	 She’s	also	working	to	better	understand	how	the	kinds	of	aquatic	plants	in	the	river	
affect	the	rates	of	photosynthesis,	and	in	turn,	water	quality	—	a	key	aspect	in	restoring	
the	river.	

Return	of	the	Salmon	
	 Genzoli	hopes	her	research	can	also	provide	some	insight	into	aquatic	food	webs,	
because	one	of	the	biggest	drivers	of	dam	removal	on	the	Klamath	is	restoring	healthy	
native	Hish	populations.	
	 The	river	was	once	the	third	largest	producer	of	salmon	on	the	West	Coast,	which	
helped	support	tribal	communities	and	a	robust	commercial	Hishing	industry.	Now	most	of	
the	runs	of	anadromous	Hish	—	species	that	make	their	way	from	the	river	to	the	ocean	
and	back	like	Chinook	salmon,	coho	salmon	and	steelhead	—	have	declined	signiHicantly.	
The	construction	of	dams	that	lacked	adequate	Hish	passage	blocked	these	oceangoing	Hish	
from	reaching	hundreds	of	miles	of	upstream	habitat.	The	warm	water	created	by	the	
dams	led	to	the	proliferation	of	Hish	disease,	including	the	lethal	pathogen	Ceratonova	
shasta,	and	harmful	algal	blooms,	further	imperiling	Hish	runs.	As	a	result	some	runs	are	no	
longer	commercially	Hishable	or	are	curtailed.	Klamath	coho	are	even	listed	as	threatened	
under	the	Endangered	Species	Act.	
	 The	removal	of	the	lower	four	Klamath	dams	is	expected	to	aid	the	recovery	of	these	
species,	so	scientists	are	gathering	key	baseline	data	related	to	native	Hish.	
	 Darren	M.	Ward	is	a	professor	in	the	Department	of	Fisheries	Biology	at	Humboldt	
State	University,	an	hour	south	of	where	of	the	Klamath	spills	into	the	PaciHic	Ocean.	Ward	
and	his	graduate	student	Max	Ramos	have	been	clambering	through	hillsides	clad	in	
poison	oak	and,	last	year,	study	areas	engulfed	in	wildHire	smoke,	to	conduct	research	on	
tributaries	of	the	Klamath	River	above	Iron	Gate	dam.	
	 They’re	conducting	habitat	surveys	to	try	to	locate	sites	that	would	make	good	
rearing	habitat	for	coho	salmon	once	the	dams	come	out.	
	 “Identifying	the	places	where	they’ll	be	able	to	recolonize	and	hopefully	expand	
their	populations	is	pretty	important,”	he	says.	“It’s	not	very	often	you	have	the	
opportunity	to	do	an	assessment	like	that,	where	the	species	isn’t	around,	and	then	
directly	test	it	in	a	couple	of	years	when	the	dams	come	out.”	
	 While	salmon	aren’t	in	these	creeks	now,	other	Hish	still	swim	their	waters	—	and	
Ward	is	surveying	the	resident	Hish	communities	to	see	what’s	out	there	and	how	many	
there	are.	
	 He’s	also	examining	how	those	Hish	deal	with	new	neighbors	—	other	Hish	species	
that	might	arrive	in	the	same	habitats.	
	 “With	that	baseline	data,	we’ll	be	able	to	see	how	the	Hish	communities	change	after	
salmon	come	back,”	he	says.	



	 Another	big	change	with	returning	salmon	could	deHine	the	future	productivity	of	
the	Klamath	and	its	denizens.	When	the	Hish	return	to	the	river	post	dam-removal,	they’ll	
arrive	with	bodies	full	of	marine-derived	nutrients	from	living	and	feeding	in	the	ocean.	
And	when	they	eventually	travel	upstream	to	spawn	and	die,	their	carcasses	will	provide	a	
boost	of	nutrients	to	the	ecosystem	for	the	Hirst	time	in	a	century.	This	will	be	especially	
helpful	in	tributaries	that	are	minimally	impacted	by	human	development	and	low	in	
nutrients.	
	 “That’s	essentially	lots	of	fertilizer	that’s	deposited	in	those	streams,”	says	Ward.	
To	better	understand	that	process,	he’s	working	on	collecting	data	on	the	current	nutrient	
composition	of	local	organisms,	including	different	kinds	of	vegetation	and	insects.	
“Hopefully	we’ll	be	able	to	see	how	these	things	change	once	we	get	a	new	source	of	
nutrient	inputs	coming	in,”	he	adds.	
	 Another	area	of	study	involves	what	happens	to	Chinook	and	steelhead.	Larger	than	
coho,	those	Hish	are	expected	to	explore	even	further	upstream	and	into	tributaries	in	the	
upper	watershed	in	Oregon	above	Upper	Klamath	Lake.	
	 Bob	Paglucio,	a	marine	habitat	resource	specialist	for	the	NOAA	Restoration	Center,	
is	looking	at	habitat	in	the	tributaries	above	the	dams	—	Shovel	Creek,	Fall	Creek,	Jenny	
Creek,	Spencer	Creek	and	Hayden	Creek	—	where	Chinook	and	steelhead	may	recolonize	
and	seeing	how	that	habitat	could	be	improved	for	the	Hish.	
	 “The	last	thing	we	want	to	do	is	take	down	these	dams	and	have	the	Hish	go	to	some	
habitat	that’s	degraded	and	won’t	support	them	throughout	their	lifecycle,”	says	Paglucio.	
Dam	removal	will	mean	different	things	in	different	parts	of	the	watershed.	The	area	now	
between	the	four	dams	will	change	the	most	as	lakes	become	free-Hlowing	rivers	again.	
That	could	have	big	impacts	on	the	native	Hish	that	currently	reside	there.	
	 “The	species	that	have	keyed	into	that	particular	life	history,	like	some	of	the	
redband	[rainbow]	trout,	are	going	to	have	a	different	life	history,”	says	Paglucio.	But	Mark	
Hereford,	the	Hisheries	reintroduction	coordinator	for	the	Klamath	district	of	the	Oregon	
Department	of	Fish	and	Wildlife,	doesn’t	see	any	negative	impacts	for	native	Hish	that	are	
already	living	there.	
	 “Our	resident	trout,	they’re	actually	probably	going	to	be	more	competitive	against	
steelhead	trout	just	because	they	are	residents	here,”	he	says.	And	it’s	possible	the	two	Hish	
could	interbreed,	says	Ward.	Despite	their	different	names	they’re	actually	the	same	
species	—	just	with	different	life	histories.	Steelhead	are	anadromous	and	rainbow	trout	
remain	in	the	river.	
	 But	for	non-native	species,	it	could	be	a	different	story.	Fish	such	as	carp,	sunHish,	
and	large-mouth	and	small-mouth	bass	thrive	in	slow,	warm	water	—	conditions	that	will	
likely	disappear	with	dam	removal.	
	 “I	think	once	the	dams	come	out	and	those	reservoir	habitats	aren’t	available,	those	
non-native	Hish	are	mostly	going	to	go	away,”	adds	Ward.	That	could	further	improve	
conditions	for	native	species	by	removing	competition	for	food	and	other	resources.	



Downstream	Effects,	Mind-blowing	Science	
The	Hish	efforts	don’t	end	there.	
Robert	Lusardi,	a	research	scientist	at	the	University	of	California,	Davis	and	a	cold-water	
Hish	scientist	for	the	nonproHit	California	Trout,	is	hard	at	work	studying	parts	of	the	river	
and	its	tributaries	below	Iron	Gate	Dam.	
	 He’s	teamed	up	with	the	Yurok	Tribe	to	study	changes	in	Hish	assemblages	—	looking	
at	how	native	Hish	and	non-native	Hish	are	currently	using	the	river,	what	habitat	they’re	
occupying	and	where	juvenile	salmon	are	rearing.	
	 He’s	also	an	expert	in	aquatic	insects,	which	have	rapid	life	cycles	and	can	be	good	
indicators	of	changes	in	the	ecosystem.	By	looking	at	what	happens	to	mayHlies,	stoneHlies	
and	caddisHlies	—	for	example,	after	a	disturbance	such	as	a	rapid	change	in	water	
temperature,	Hlow	or	sediment	—	he	can	determine	how	the	aquatic	ecology	is	responding.	
All	of	that	will	be	useful	when	the	dam	removals	create	a	really	big	change	for	the	river.	
But	what	excites	Lusardi	most	is	a	new	research	endeavor	in	collaboration	with	Rachel	
Johnson,	a	pioneering	Hisheries	biologist	with	NOAA.	They	plan	to	better	understand	Hish	
movement	by	studying	Hish	ears	—	or	a	part	of	them.	
	 Otoliths	are	a	piece	of	calcium	carbonate	in	the	inner	ear	of	Hish	which	keeps	a	
record	of	a	rare	element,	called	strontium,	that’s	found	in	the	water.	Different	parts	of	the	
river,	and	different	tributaries,	have	different	values	of	strontium	in	the	water.	
	 “If	there’s	a	difference	there,	then	the	Hish	that	rear	in	those	locations	will	
incorporate	those	different	strontium	values	into	their	ear	bones,”	explains	Lusardi.	When	
an	otolith	is	pulled	from	a	Hish,	scientists	can	understand	its	life	history	by	seeing	the	
changing	strontium	values	and	better	understand	where	it	traveled	in	the	watershed.	
This	research	for	the	Klamath	is	in	its	early	stages,	the	scientists	were	just	awarded	
funding	to	determine	strontium	values	throughout	the	watershed.	Their	goal	is	to	look	at	
where	juvenile	salmonids	are	currently	rearing	below	their	current	stopping	point	at	Iron	
Gate	Dam	and	track	how	that	will	change	with	dam	removal	as	historical	habitat	is	
recolonized	by	salmon	post	dam	removal.	
	 “If	it	all	works	out,	it	will	be	mind-blowing,”	says	Lusardi.	“It’s	one	of	the	coolest	
kinds	of	science	I	think	I’ll	be	able	to	work	on	in	the	Klamath.”	

Uncertain	Future	
	 The	size,	complexity	and	relative	remoteness	of	the	Klamath	River	watershed	have	
created	a	need	for	cooperation	among	the	scientists	who	work	out	there.	
“No	one	has	the	capacity	to	cover	all	of	the	areas,”	says	Fricke.	“That’s	why	we	do	best	
when	we	work	in	teams	and	we	work	collaboratively.”	
	 That	cooperation	has	become	increasingly	important	because	efforts	to	fund	all	of	
this	scientiHic	research	and	habitat	restoration	have	been	piecemeal	so	far.	
	 That’s	because	the	process	of	paying	for	the	dam	removal	is	almost	as	convoluted	as	
the	river	itself.	



	 The	dams	themselves	are	owned	by	PaciHiCorp,	which	realized,	when	facing	the	
environmental	headaches	the	dams	created,	that	it	would	be	in	their	best	Hinancial	interest	
to	remove	them.	
	 But	they	aren’t	the	ones	doing	the	removal.	Instead	the	company	will	pass	off	its	
license	to	operate	the	hydroelectric	dams	to	a	newly	created	entity,	the	Klamath	River	
Renewal	Corporation,	which	will	then	oversee	the	removal	and	restoration.	
	 This	new	corporation	has	$450	million	to	do	that	work,	but	that	Hinancial	pot	only	
includes	funding	for	scientiHic	inquiry	directly	related	to	ensuring	dam	removal	doesn’t	
violate	provisions	of	the	Clean	Water	Act,	Endangered	Species	Act	or	other	environmental	
laws.	
	 Understanding	how	the	river	changes	with	dam	removal	and	what	that	means	for	
the	ecosystem	isn’t	part	of	the	package.	
	 “I	mean,	this	is	the	largest	dam	removal	effort	in	the	world	—	it	would’ve	been	great	
to	have	guaranteed	funding,”	says	Fricke.	
	 In	part,	that’s	because	the	dam	removal	isn’t	being	driven	by	any	kind	of	
congressional	mandate	—	in	fact,	just	the	opposite.	
	 “What	we	have	right	now	is	not	the	big	dream	that	we	all	had	several	years	ago	when	
we	put	together	the	Klamath	Basin	Restoration	Agreement,”	says	Paglucio.	“That	was	a	
huge	package	to	remove	the	dams	and	do	extensive	[environmental]	restoration,	but	it	
never	made	it	through	Congress.”	Instead	dam	removal	and	restoration	will	be	funded	by	
$200	million	from	PaciHiCorp’s	ratepayers	in	Oregon	and	California,	and	$250	million	from	
Proposition	1,	a	water	bond	passed	by	California	voters	in	2014.	
	 As	a	result	scientists	have	resorted	to	stitching	together	money	from	existing	grant	
programs,	but	Paglucio	says	“there’s	no	big	wave	of	funding	like	we	originally	hoped	there	
was	going	to	be.”	
	 And	while	agencies	like	the	USGS	and	NOAA	are	still	conducting	research,	the	lack	of	
federal	support	has	placed	them	in	a	backseat	position,	unlike	the	earlier	Elwha	dam	
removal	project,	where	federal	agencies	helped	drive	the	process.	This	time	around	“we’re	
just	studying	the	effects	of	someone	else	[doing]	a	dam	removal,”	says	East	of	the	USGS.	
And	there’s	one	other	problem	—	the	timeline	for	removal	has	been	a	bit	of	a	moving	
target.	Right	now	it	looks	like	the	dams	will	come	down	in	January	2022,	but	some	
regulatory	hurdles	still	need	to	be	cleared,	including	a	water	quality	permit	from	California	
and	the	ofHicial	transfer	of	the	license	from	PaciHiCorp	to	the	Klamath	River	Renewal	
Corporation	by	the	Federal	Energy	Regulatory	Commission,	which	oversees	the	licensing	
of	hydroelectric	dams.	
	 That	means	that	dam	removal	isn’t	ofHicially	a	done	deal	yet,	which	is	delaying	
research	initiatives,	and	likely,	funding.	
	 “I	think	people	right	now	still	view	it	as	a	risky	research	investment	because	there’s	
the	potential	that	we	could	gather	all	this	baseline	data	and	it	might	not	come	to	fruition	
any	time	soon,”	says	Ward.	“But	as	the	regulatory	and	policy	side	of	it	moves	forward	and	it	



becomes	clear	that	the	dams	are	actually,	deHinitely	going	to	come	out,	then	I	think	there’ll	
be	more	investment.”	
	 But	even	if	that	happens,	Genzoli	points	out	that	gathering	adequate	baseline	data	
isn’t	something	you	can	do	quickly.	
	 “The	problem	with	waiting	is	that	there’s	so	much	variation	in	how	a	river	works	
year	to	year,”	she	says.	“You	can’t	just	study	the	river	one	year	before	dam	removal	and	one	
year	after	and	say	this	is	how	it’s	changed.”	
	 For	Genzoli,	a	lack	of	funds	means	that	much	of	her	work	is	on	shoestring	budget	—	
supported	by	grants	to	her	advisor	and	propelled	by	her	willingness	to	sleep	in	the	back	of	
her	car	while	out	on	research	expeditions.	
	 Despite	the	hardships,	the	opportunity	to	be	on	the	front	lines	of	a	scientiHic	
endeavor	of	this	magnitude	is	too	important	to	pass	up.	And	while	no	one	is	under	the	
illusion	that	the	removal	of	the	four	dams	will	return	the	Klamath	to	pristine	conditions,	
the	expected	changes	are	still	likely	to	be	profound.	
	 “Dam	removal	won’t	be	the	end	of	restoring	this	river,	but	we	will	be	able	to	see	
what	it	helps	and	what	it	doesn’t,”	she	says.	“It’s	likely	to	achieve	two	major	goals	—	
restoring	Hish	passage	and	getting	rid	of	these	toxic	algae	blooms	—	but	there’s	a	billion	
other	things	it’s	going	to	inHluence,	too,	that	would	be	good	to	understand.”	

Original	article	here:	https://therevelator.org/klamath-dam-science/	
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Member’s	attending:	President	Jim	Bowen,	Treasurer/Membership	Director	Dennis	
Stambaugh,	Secretary	Mike	Hewitt,	Gus	Link	and	Roger	Ringstead.	
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