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“Science affecty the way we think together.”

Lewis Thamas

LANDSLIDES THROUGH THE FISH-EYE LENS

ALL the werld: Enowy
that revoludiony

neves go nckward.




SALMONIDS ARE ADAPTED TO DISTURBANCE

ife history adaptations of salman

Z include adult straying and high fecun-
dity rates. and early migration af pave-

niles, Together, they suggest survival tactics
that would do credit to any weed. Straying by
adults an their famous journey home is not
wncommon. though statistically minar. The

while we behieved this it helped us to perceive
disturbances such as wildfire and landslides as
negative events,”

In reality, the productive state of streams with
regard to fish is hugely variable. Says Kelly
Burmett, fish bickagist, with the PMNW Research

4 Station, "The vanation, or cycling. in stream
reasons for straying are states operales over
not well understocd, large and small scales of
altheugh it seems to be Digturbancey complelely e fom the
genetically controlled, change halitat in valley 9Egrnenll or reach

i ] i 8
directly or indirectly, some areay which ta whole watersheds,

Strays are likely to be
maost successful repro-
ductively where local
papulitions have been
reduced or eliminated,
just as happens typically
after a major disturbance.
"The analagy with weeds is quite striking:
salmon are definitely opportunistic in similar
wiys. They require suitable habitat, but they
take maximurn advantage of it," Reeves notes.

Mew populations also are helped by the
migration of juveniles from birth streams to
other areas befare they head for the ooean,
Furthermare, salmen zre pralific reproducers:
‘high-fecondity and-farge-eggs are particutar
advantages for species whose young must
thrive in gravel for extended periods. So what
do these adaptatsans suggest to the prepared
mind?

“First, let’s check for mistaken notions,”
Reeves says. “We have lived with an expec-
tation that all natural streams maintain a
consistent, hghly productive state for fish, and

“wink out” Other areay
Trecene productive over
time and “wink-en” tor
support fish populations

and from single years
ta decades and even
centuries. The natural
cyeling owver long time
scales and large areas
results in high-quality
habitat at a particular
place degrading and then rebuilding over
tirre. A mosaic of habitat conditions is created
across the landscape”

Ta illustrate the concept of natural cycling,
these biologists refer to habitats “winking out”
and "warikng on," As disturbances efiminate or
completely change habitat in one area, which
“winks out,” other areas - ideally - have
become more-productive over time. They
“wink on” and can take ower the suppert and
maantanance of fish populations.

The problem, to simplify it comes when toa
many habitats have winked cut, and not
enough have winked on to replace them,
wihich is where we currently find oursehves,
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KNOW WHAT YOU'RE MIMICKING FIRST

ow easy will it be to get more

habitat to wink back on? Sursly if

we understand that major disturb-
ance events are part of the natural d
it Can just mimic them?

o bc“.cr Huemowy ceotivities ances recur in the 40-
k w you're
- sar range rather
mimicking befare you are creating a new B

take that on” says

But what happens when the disturbances
ceme in ancther form? What happens
when we suppress wildfire! WWhen more
sediment and less large waod po
the stream in harvest-related

failures? When

than the |50-year-plus

Reeves, and ¢_\u;nct‘. o press” versuy a “pulse” PRI

adds, “We don’t know ; :

a5 much as we need to. of "Human activities

56 | be we nead to nadural pyatems creating 2 new dis-

preserve our options by

excluding areas that are curvently prov
high-guality habitat from any landscape-
scake expenmentation.”

Having stated
and underlined 1
research. Reeves and B

on presening ccos;stcm processes, The
crucizl recovery processes include cycling
supplies of large wood from the forest
thraugh the streams, channel adjustments
ta wood. varying waves of sediment
sequences of events that can take decades
Tt canmplite thalr work

to e

For example, in an area such as the Oregan
Coast Range, ‘he natural disturbance

duge soil- omd nf s"enpth
until the forest begine to regenerate, Mare
frequent disturbances come from intense,
sail-saturating winter rainstorms, The result
during the periods of low root strength?
Concentrated landsliding inte channels and
debris flows. A “pulse” of activity through
the system,

The immediate impacts, the researchers
explain, look pretty b et fish martal-
ity, habitat destruction, elimination of access
10 spawning and rearing sites, and tempe-
rary reduction or el mination of food

resources. But wi iy, WA Over
time, lzndslides and debris flaws provide
ge woed and sediment of all szes from

silt through larger gravels for the channel,
and affect starage ¢

turbance regime, and
we refer to this az a ‘press’ rather than a
se' disturbance,” explaing Reeves
“Rather than episodic delivery of wood
and sediment, with hundreds of years
available for denuded areas to recharge,
what we have now is maore like cheenic,
frequent delivery, from smaller areas over
sho

rter timespan
Simply put. a pulse disturbance does not
pash an ecospstermn beyond its nesmal hmits
of resilience, and allows it to recover the
conditians present before the disturbance.
Indeed, pulse disturbances are thought to
be esge components of many natural
systems. A press disturbance forces an eco-
system to a fundamentally different set of
conditions. such as when intensive, short
rotation timber harvesting or urbanization
wads 10 2 nedaup” version of & stre

 Atermistent strewms: play @ crucial rale in hring
g Jirge wood inta streams, whre it helps create
the complex kabita preferred by salmantds.

“What may be just a5 important to note
are the changes in the legacy of disturb-
ance, the conditions immediately following
a disturbance,” Reeves adds.
the legacy will influence a stream’s
resiliency for rapid recow
altering future conditions.”

hanges in

as well as

Y FINDINGS

* Aquatic ecosystemns are highly dynamic. Failure to consider the role and legacy
of natural disturbance has limited the effectiveness of restoration programs.

= The streamscape (of the central Oregon coast) is a mosaie of habitac condi-
tions at any point in time. Conditions ranged from very good to very poor,
depending to a large extent on r.he tirme since LhE Ias( major disturbance.

= “Key watersheds” and reserves are a vltal sibort term toal for protecting
best and maost ecologically intact habitats. Reserves must be large encugh o
allow natural disturbance events to play out their cffects,




FOCUS ON PRESERVING ECOSYSTEM PROCESSES

o how de these ideas refate to

restoration effors? Cregonian news

articles in July 1997 bemoaned the
expenditure of $3 billion on salmon
restoration to no apparent effect. The arti-
cles did not delve inte the phencmena of
natural disturbances. But a significant body
of research now suggests that failure to
cansider the highly dynamic nature of
aquatic ecogystemns has severely limited the
effectiveness of restaration programs,
according to Reeves and Bumett.

Researchers in this arena are promoting
new approaches to restoration efforts.
maodifying human disturbance regimes to

incorporate dynamism. In this way, they are

trying to create and maintain wi
the “histaric range of variability.

hat they call

But the focus must be on processes. not
just structure, says Bumett. Reeves agrees
emphatically.

“We've got to manage to maintain
processes. Consider 1he periode delvery af
wood from upstream zreas: this is a small
fraction of the landscape, bad it's crucial in
large wood delivery, so we must leave the
big wees up there, in areas where o
are often infermittent,” We need &
and customize these kinds of efforts.
Reeves saps he's had landowners tell him
they could cammit to tuming 10 percent of
their land cver to habitat restoratian,

Regerves ave vital

tats ='>d |nc|udc the most ecologically intact
watersheds: the "key watersheds” ap-
proach. But if the landscape is constantly in
a state of flux, with a moswic of different
conditions. how can reserves help!

"OF course we can’t held the ine on the
dynamics of ecosystems. Therefore existing
reserves are a short-term but essential
strategy, and the challenge to management
ligs inv ereating the next generation of
reserves.” says Reoves.
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Part of the way to do this is to identify
witersheds that have the best patential far
being restored, then prevent further degra-
dation and restore ecologial processes tha
create and maintain instream habitats.
Reserves should be large enough to allow
natural disturbance regimes to play out
their effects, thus supporting a masaic of
patches with different biological and physi-
cal cenditions.

Under the Morthwest Forest Flan, Reeves
notes, the reserves are relatively small, and
not much attention has been paid to main-
tzining precesses within and arcund them.
Thus they could easify become vulnerable
o press disturbances.

Reeves and Burnett are both concerned
that the details of their work be fully under-
stood before overall concepts are widely
adopted and applied. “There & an incentive

to embrace this work that I'm uncomfort-
able with unless there is strong commit-
ment to continuing research, and until we
have had the appartunity to evaluate
results of future work,” says Bumett. "With
the wrang spin, it can give ‘permission’ far
landslides, for active management, without
full understanding. We must beware the
winking off without the winking on”

WRITER'S PROFILE

Sally Dincan is a sclemce communicarions
planner ard writer specializing in Forest re-
souree iisnes. She lives in Corvallis. Ovegon.
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CAN HUMAN DISTURBANCE MAINTAIN
THE PARTS OF A NATURAL REGIME?

e tan we combine the realities
Ho{ managed forest resoirees with

the requirernents of rambunctious
ecasysterns! Can human-infleenced disturb-
ance maintain compenents of the natural
regime?
First, the legacy of human and natural
disturbances is quite different, Press versus
pulse. After a wildfire, large amounts of
standing and downed wood were
frequently defivered to the channel along
with sediment in storm-generated land-
slides. As sediment was transported
through the system, the wood was left

delivery of large waad 1o streams.

* Timbker management offers some opportunities for maintaining
af the matural disturbance regime, Wherever passible, human disturbance
needs to preserve the processes of natural disturbance, such as episodic

components

then be more focused.

= Consider concentrating management activities in areas already under stress,
o allow other areas longer periods of recavery time. Restoration effarts can

maintain productivity,

* Te create and maintain high-quality habitat, think in very leng timeframes and
in very large areas. Pericdic disturbance of aquatic ecosystems is necessary to

behind as far high-quality fish
habitat, Timber harvest, as typically prac-
ticed, mare often reduces the amount of
large wood available to the stream, thus
leaving sediment as the primary material
delivered to the channel during and after
a storm,

Put another way, channels may be simpler
fellowing timber harvest than they are after
wildfires, and less able to develop the
cormplex habitat preferred by fish.

i therinterat-
between events: wildfires in the Gregon
Caoast Range, for example, occurred on
average every 300 years, with recovery and
development of the most diverse stream
conditions taking up to |50 years, By
contrast, timber harvest generally occurs
every 60-to-80 years on public lands, and
every 40-t0-50 years on private timberlands.

Other differences relate to the amount of
the landscape affected by disturbance at
any one time, and the size of each
disturbed zrez

Management, then, should look at specifics
such as the nead for more large wood.
Those first- and second-order intermittent
streamns in particular need careful considera-
tion, Reeves says. Extending rotations is
anather obvious direction. ldeal intervals
will iffer, researchers say, according to the
size and impact of the natural disturbance
regime, and the time it naturally takes for
habitat to repair with adequate large wood
and sediment.

Ancther idea, quite controversial, that has
grown oul of these research findings is that
of concentrating rather than dispersing
rrgngement acliviles,

“The notion of further managing an area
where fish populations are already in trou.
ble seermnz hugely counterproductive, not to
say palitically incorrect,” Reeves admits,
“But if an area has no viable habitat for fish,
hen concentrate management there -- with
# plan far subsequently restonng processes.
Leave other areas that are marginal but still
widhdle, mare ime to recover.”

Clearly, all such suggestions need careful
considerstion and further study. As Bumett
notes, one of their challenges is that thera
are sa few unallersd watersheds remaining
for comparative studies.

“But we must be willing to step into the
lian's den, throw cut some ideas, listen to
the eriticirng, and learn oursebves to adapt
aur scientific inquinies.” says Reeves. Bumett
adds, "It i also our obligation as scientists
to try to shepherd how the research is
wsed, to keep it consistent with what the
research actually supports.”

The recemmendations that resonate
through this research are about perspec-
tives an time and space. Thinking in longer
timeframes & esential. A regional perspec-
tive is essential. Acknowledging through all
management practices that ecosystems are
dynamic is Beewise essential

Finally, disturbance must be recognized as
an integral companent of any long-term
management or recovery sirategy. Reeves
and Bumett are the first to admit this wall
not come easily. It will take time for
resource managers, paliticians, ather scien-
tists, administraters and, of course, the
genergl public, 1o understand haw peradic
disturbance is not necessarily negative,
Turns out there is such a thing a5 2 good
landslide, The revofution will not go back-
wards.

Houman: (“press”) and
natweal: (“pulse”)
disturbances differ in
indergil ¥a ﬁ‘"""-“’gx
and sige-of
disturbed area:
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