Forests, sediments, flows, foodwebs, and river-ocean linkages:
enhancing basin resiliency through community-based forestry
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Effect of fine (< 2 mm) sediments on
juvenile steelhead and the food webs that
support them (Suttle,et. al, 2004)

Mostly La Ninas

I3 ¥ _ - o = e e . NOAA/ESRL/Physical Sciende Division - University of Colorado at Boulder/CIRES/CDC
., . ; . . ; : ; ' ah
. : - — 1950 1955 1960 1965 1970 :

Standardized Departure

.. Marme Cores: long records of _ P B | - - From 1950s-1970s, the o g B
' Eel discharge & productivity TR e S Eel River was heavily WP s b
= # —r * . loaded with fine iR T AT ey
The silica (glass) shells, or frustrules, of = - : | S = sediment by land use A D Xy % 7 i e S\
Cladophora’s epiphytic diatoms resist decay, so are e e iy, g b “~(timber harvest, road R W | -
useful paleo-indicators of the more productive ‘big e OVERV|EW Can ba3|c resea_rch inform land stewardshlp’? . e 2 s ey S N ) :
algae years” associated with winter floods. Thanks The Angelo Coast Range | ‘R‘gser:@- managed by the University of California Natural Reserve System S e e R S R _processes. 6 levels: 0, 20 40, 60, 80, &100 A) embedded
| to work by Chuck Nittrouer and colleagues in the - (http:/langelo.berkeley. edu)' and U.C. Berkeley, protects ca. 30 km2 of the Upper South Fork Eel watershed e e T e,
SOOI Office of Naval Research Strataiorm project, we .. forteaching and research. Over the last 25 years, ecologists there have studied how river flow, geomorphic e ‘ e N R e

have records that are 100s to 1000s of years old of e ~ settings, and sediment transport affect salmonids and the food webs that support them. More recently, e T e SR
Eel River sediments thaf’; hﬁve beerr]m dftaosge? In - earth scientists and plant ecophysiologists have studied the life cycle of water as it rains on to this steep - : i S R fength and mass
ﬁ;&??ensneea?sﬁgf 920?( SCle”ren;) has?‘ouned thee. ._ e forested basin, cycles among thin soils, deep fractured bedrock, and deep rooted trees ang é”‘\‘tentually ; ~decreased as fine sediment

E distinctive frustrules of Cladophora’s freshwater flows to river networks, supporting cool ronoff even through_th‘e summer drought. = 5y {m* . h_:} |nthe hed increased. fgi

i? Zﬁ'd ia dc-dg iﬁren; |tr2)tlhreds:rrsrzgrr]lgethseecrjelrlgﬁgt]gﬁIrress of Can this basic research inform land stewardshlp’? Angelo researchers are beginning to collaborate with the T N, _ - JE

e \eather cycles, river productivity, and food web Redwood Forest Foundation, Inc. RFFI brings together local Q‘roups and individuals who have drawn their o _E P MH 'F -_;:4,' 5 o a2 : -
controls over dal, centennial. and millennial living from the redwood forests of California’s North Coast, but now face economlch@rdshlp In large part W g > 9E N ' —
time from unsustainable timber harvest practices of the past. Can RFFI develop a new model of community - e ‘x_»K'eCk HydrOWh&h _s o ot Ebocdnons

scales.
- ' based forestry that sustains humans and the other biota of the basin? How useful will academic rfiSearch oy

Keck 'Hydrowatch scientsts have -traced the life—
on water cycles, sediments, rivers, and food webs, like that done at Angelo be as such groups desrgn /1

cycle of water througha small steep bgsln-nr:pﬂwe

95% 65% 25%
lchnofabric Classification

strategies that we hope will restore this steep, fragile, potentially prodqg;tlve forest landscape, and méré‘a‘se o 2 ~Angelo Reserve. They have dnscovgred tﬂi\’t a; o ?Why Fine Sediments Impair Steelhead Growth
Right top: Frustule counts its resilience in the face of anticipated climate change? e et 5 “* much of the basin’s water* s stored bélbw‘ﬁﬁe T; s, o
from two depths of core B Othcr EW soll in fractured bedroc;k andthat large, . =~ ' Benthic invertebrate
v |1;1C§W fg’t’%?f othere.. " T | Ty oy deep-rooted trees can access this rock moisture, assemblages in more <
“iby r‘m gy marlne % | 4 oy and lifting it and-leaking some into shallow soils embedded treatments were §.
upwelllng W St S | 0 ey : to sustain forest understory. This research made up of less available ig
A = ) o — = = o e - taxa. :
@gqca| . .. e 4 X 5~ 3 ‘ indicates that leaving large, deep-rooted trees _
g‘ i~ - | .ﬂ‘a high in the landscape may sustain these"
— I o 7 . Tk ecosystems through the droughts ant|C|pated b Substratum Embeddedness (%)
1t bot m‘{p/t?fem/a turgida . i | i = under climate change. Seasonaland
oqyered from marine e storm-driven changes in the g”
- re Ice o . * 4 2 G P depth of the water table may 3
& 9 o Ca;ny on ;’ Usal Redwood oy i oy i - also control bedrock fracturing fa“
' J Forest — == : = in this system, determining the < o4
failure depth of landslides, i g o2
Usal Redwood Forest which are major sources of fine ‘ g oo
Research at protected natural areas like the iﬁglnr?]zgs RAPPLI LIS Ea Rt laanetl
Angelo Reserve potentially shed light on the -2 oz
extensive areas of the state that have been Juvenile Steelhead were . - A%
~ impacted by humans, because fundamental more active (and aggressive [FER <
b :-. natural processes are clearer.in places that have towards each other) on the j
not been destabilized by multiple disturbances. ‘ - _ 3s b | “Son| o .o
*I\' a Somal I;Goloifl Mode! for restoration and resilience y p _ . Hydrologically Mediated Grazer Effects R E?r:,b ?j(ﬁ:geﬁs;taeednislh goel Lo
:‘_ h,yl tﬁﬂzﬁ"&? g ;f:t}neai?: 'Itgl V\g:h éznseggg??sfggfgqg Angelo Coast During drought, the Eel River food web is dominated by armored o e —
PEIPEITy, Range Reserve (predator resistant) grazers like the caddisfly Dicosmoecus. These . - = &

_,s purchase and conserve forest land on a scale that is
u'h%ttama_ble through conservation funding alone. In
Iﬁddltlﬂf)‘, the RFF | model focuses private capltal towards
mvestnTe.nts,,that benefit the common good...

Mortality increased with
embeddedness, and was
associated with wounds from
fighting.

grazers suppress algal accrual, and sequester primary production that

might otherwise travel up the food web to nourish young salmon. X N
Following winter floods that scour out these resistant grazers, large 5

= - blooms - of the green macroalga Cladophora occur.

Cladophora becomes covered with nutritious, e, £ Al |
epiphytic diatoms that nourish salmonids and o v e B

f
k.
P é- P <0.02 o 4

Fisher's exact t

©
C
25
£6
o5
=
B
[
_0C>a>
—J X
O o
23
ne
>
C
A

s The{e is a sense of helplessness when absentee Iandowners make

Y-
-

s . decisions that have negative environmental, economic and so,mal The Mediterranean,

Peak Cladophora height {(cm)

- “impacts on local communities. The RFFI model provides an opportunity \hwgtr%r-\r\;ethsuar?trenrﬁrs-dry o AN NG Subsiatum Emboddednes (%)
.-g for community groups, individuals and other stakeholders to be involved reyvealga I?nkpbetween g
|Q decisions about how the forest should be managed. o dibeheroR S miaa 3 <
ThIS "sense of ownership" empowers local citizens to be part of shaping ‘ bloom sizes. Years GTErCTIQRa

Keck HydroWatch Project Website http://bie.berkeley.edu/keck

Power, M, Parker, M, Dietrich, W. 2008. Seasonally reassembly of a river foodweb: Floods, droughts and impacts of fish.
Ecological Monographs 78: 263-282.

Redwood Forest Foundation, Inc Website, http://www.rffi.org.

Sculley, J, Nittrouer, C, Lowe, R, Drexler, T, Furey, P, Power, M. 2009. Projecting response of aquatic food webs to climate change:
Synthesizing ecological data and models with a new paleoproductivity indicator. ESA Abstracts, Albuquerque, NM. In Press.

Suttle, K.B., M.E. Power, J.M. Levine, and C. McNeely. 2004. How fine sediment in riverbeds impairs growth and survival of juvenile
salmonids. Ecological Applications 14: 969- 974.

‘;—*r; their community’s future When RFFI's debt from the intial land

~acquisition has been repaid, profit from sustainable harvest will go back - Y e np
into the community, creating a social infrastructure-and economic
‘f 7" independence that has never existed in these rural communities before.” = w7

with peak discharge below bankfull
(120 m3s-1) have significantly
reduced peak filament length for
dominant Cladophora glomerata blooms.
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