Lassen Peak after the May 22, 1915 blast. B.F. Loomis
photograph, courtesy of the Loomis Museum Association,
Mineral, California. Photo by B.F. Loomis, 1926.

3 Lassen Peak as viewed from the same location as A, 69
years after the blast. USGS Photo by Lyn Topinka, 1984.

,GS Photo by Lyn Topmka. 1984 s .
http://vulcan.wr.usgs.gov/ Monltorlng/ Bulletml 966/ Chapter20/basic_volcano_photography.html
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Tree-removal zone during the first
summer after the May 18, 1980, eruption.

RGP
W Crater walls
Bl Lavadome
] Debris avalanche
Blowdown zone. The lateral blast on B Mudflow
May 18, 1980, toppled trees on thou- [l Pyroclastic flow
sands of acres in just a few minutes. B Scorched forest
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Map by Theresa Valentine
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— Map shows the disturbance zones created by the May 18, 1980, eruption of Mount St. Helens.
§ Scientists expected of permanent ecological study plots and began studies
= that in certain areas, of short- and long-term ecological changes. The research
- [ Eo orgamsmz wom(1ildh program has yielded major findings.
) ave survived, and the . .. . «
Scorch zone. Hot gases killed trees but Hlich ; Legacies. Living and dead organisms, termed “lega-
most dead trees remained standing. establishment ol new cies,” were present throughout much of the disturbed
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Pearly everlasting
Anaphalis margaritacea

Fireweed
Chamerion angustifolium

Pussypaws
Cistanthe umbellata
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Fig.3. Changes in relative cover (proportion of total cov-
er in the sample) of common species in the four stages of
early primary succession. The first four species are persis-
tent; the last two are pioneer species (defined in Appendix
S1).

Penstemon
Penstemon sp.




PHYSI0LOGICAL AND LIFE HisSTORY CHARACTERISTICS OF EARLY- AND
LATE-SUCCESSIONAL PLANTS

Early Late
Characteristic Succession Succession
Photosynthesis
Light-saturation intensity high low
Light-compensation point high low
Efficiency at low light low high
Photosynthetic rate high low
Respiration rate high low
Water-use efficiency
Transpiration rate high low
Mesophyll resistance low high
Seeds
Number many few
Size small large
Dispersal distance large small
Dispersal mechanism wind, birds, gravity,
bats mammals
Viability long short
Induced dormancy common uncommon?
Resource-acquisition rate high low?
Recovery from nutrient stress fast slow
Root-to-shoot ratio low high
Mature size small large
Structural strength low high
Growth rate rapid slow
Maximum life span short long

Sources.—Budowski 1965, 1970; Pianka 1970; Ricklefs 1973; Bazzaz 1979.
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explained in the text.
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A disturbance opens a relatively

— — large space, releasing resources.

5 ——~ TTacilitation |

»l

| B

Of those species that arrive
in the open space, only certain
"early succession" species can

0f those species that arrive in the
open space, any that are able to
survive there as adults can estab-

Connell, J. H., and R. O. Slatyer. 1977. Mechanisms of Succession in Natural
Communities and Their Role in Community Stability and Organization. The

American Naturalist 111:1119-1144.

l establish themselves.

1ish themselves.

t 3

tolerance” __~2

3 habition — — -

Early occupants modify the envi-
ronment so that it becomes less
suitable for subsequent recruit-
ment of "early succession"
species but more suitable for
recruitment of "late succession"
species.

O

7
— X |

Early occupants modify the envi-
ronment so that it becomes less
suitable for subsequent recruit-
ment of "early succession”
species but this modification
has little or no effect on sub-
sequent recruitment of "late
succession" species.

7
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Early occupants modify the
environment so that it becomes
less suitable for subsequent
recruitment of both early and
Tate succession species.

/

3

The growth to maturity of juven-
iles of later succession species
is facilitated by the environ-
mental modifications produced

by the early succession species.
In time, earlier species are
eliminated.

o

————— ——
|l

Juveniles of later succession
species that invade or are al-
ready present grow to maturity
despite the continued presence
of healthy individuals of early
succession species. In time,
earlier species are eliminated.

As long as individuals of earlier
colonists persist undamaged and/
or continue to regenerate
vegetatively, they exclude or
suppress subsequent colonists of
all species.

r--——-—-—._____../f 12

This sequence continues until
the resident species no longer
EE- facilitate the invasion and
growth of other species.

This sequence continues until
no species exists that can
invade and grow in the presence
of the resident.
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replacements.

damaged or killed, releasing space.
F.

At this stage, further invasion and/or growth to maturity can occur only when a resident individual is
Whether the species composition of this community continues to change
depends upon the conditions existing at that site and on the characteristics of the species available as

—_,z

F1c. 1.——Three models of the mechanisms producing the sequence of species in succession. The dashed lines represent
interruptions of the process, in decreasing frequency in the order w, z, ¥, and z.



Three ways of characterizing food webs

Iinteraction

connectance
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An indirect effect interaction
chain, specifically a trophic
cascade, in which the predator
(bird) has a positive effect on the
basal species (plant) via
reduction in the abundance of
the herbivore (caterpillar).
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The Aleutian archipelago with sample islands indicated in red (rat-infested, n = 8) and blue
(rat-free, n = 15).
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Introduced Norway rats indirectly alter the intertidal community in the Aleutian Islands
through direct predation on birds that forage in the intertidal.

Kurle C M et al. PNAS 2008;105:3800-3804

©2008 by National Academy of Sciences
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Maximum trophic position
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The roles of productivity and ecosystem size in determining food ,
chain length in tropical terrestrial ecosystems

HiLLAry S. YOUNG,Lz']J DoucLas J. McCauLey,*® RoserT B. DL'NBAR,6 MicHAEL S. HuTson, '
ANA MiLLer Ter-KuiLe,! ANp Roborro Dirzo'
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Fic. 1. Maximum trophic position by ecosystem properties. Maximum trophic position (highest mean trophic position of any
consumer species) was used to approximate food cham length in our study islets. (A) It had a strong positive relatlonshlp with
ecosystem productivity as estimated by g N-m >d ' but showed no significant relationship with (B) ecosystem size (measured in
m?) or (C) productive space (the product of productivity and ecosystem snze) Along the productivity gradient, omnivores (open
triangles) and herbivores (open diamonds) were found occupying the maximum trophic position only at low-productivity sites, but
there were no other significant overall relationships between the maximum trophic position of the islet and the identity of the
predator (Neoscona theisi, light-gray circles; Lepidodactylus spp., medium-gray circles; and Heteropoda venatoria, dark-gray circles).
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The roles of productivity and ecosystem size in determining food 4
chain length in tropical terrestrial ecosystems

HiLLARY S. Youna,"?*7 Doucras J. McCAuLEY,*® RoBerT B. DUNBAR,® MicHAEL S. HUTsON,!
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FiG. 2. Average trophic position by consumer taxa and ecosystem properties. Average trophic position of a given consumer on
each islet is strongly correlated to productivity (as estimated by g N-m~2-d™") for (A) all four predators and for (B) one of the two
omnivores (results are only marginally nonsignificant for R. rattus), but (C) not for any of the measured herbivores. Significant

relationships are marked with an asterisk.
* P <005,




(1) History of community organization

Ecologically isolated
or evolutionarily young
Not isolated or
evolutionarily young

FCL is limited by the
history of community
organization y

(2) Resource availability

Very low resource availability

Typical range of resource

availabilities FCL is short and

resource availability
determines FCL

(3) Predator—prey interactions

Predator—prey interactions
are not size limited

(predator size = prey size) Predator—prey interactions are

size (gape) limited
(predator size = prey size)

Evolutionarily stable
FCL is ~ three trophic
levels

(4) Disturbance

Not subject frequent or
intense disturbance

Subject to frequent or
intense disturbance

FCL determined by
some aspect of
ecosystem size

FCL limited by stability?
Colonization ability?
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Thelong and short of food-chain length

David M. Post
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