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Aguatic Ecosystems | Aquatic Ecosystems I:
Freshwater Ecosystems
A Limnology
0The study of oinland w
& Comprises the biological, chemical, physical,
geological aspects of inland water bodies
both:
Alentic A standing water habitats (still water)
Alotic A running water habitats (flowing water)
. Midsummer
Aquatic Ecosystems I: ot
Freshwater Ecosystems
A Lentic Ecosystems
& Inland depressions containing standing water (i.e.,
lakes, ponds, reservoirs, etc.) 0,10 "4t
(© mg/liter 4567 89
& No sharp fluctuations in temperature as in —

terrestrial environments (due high specific heat of
water)

& Stratification (T, O ,, Nutrients):
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Aquatic Ecosystems I
Freshwater Ecosystems

A Lentic Ecosystems Structure
o Littoral Zone (shallow water zone) A light penetrates to the
bottom
A Rooted plants (emergents) in shallow water
A Floating plants in deeper waters

o Limnetic Zone (open water) A extends to compensation level
A Suspended organisms
8 Plankton (phytoplankton, zooplankton)
& Nekton (i.e., fishes)

0 Benthic Zone (bottom sediments)
A Benthos (great biological activity)

Zonation of emergent, floating, and submerged vegetation at the edge of a lake or
pond. Does not reflect successional stages, but rather response to water depth

:_ : Zizania  Sparganium
Sagittaria wild rice  urycarpum
y atifolia burreed
Myriophyllum - arrowhead

water milfoil

Transitional zone to terrestrial:

Floating macrophytes, rooted vegetation, riparian vegetation
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Aquatic Ecosystems I:
Freshwater Ecosystems

A Lentic Ecosystems Function

& Strongly influenced by external inputs
A Meteorological, biological, geological
o Nutrient Status
A Eutrophic Systems A well nourished (enriched)
8 high surface -to-volume (N and P abundant)
A Oligotrophic Systems A nutrient poor
& low surface -to -volume (P is very limiting)
A Dystrophic Systems A low planktonic production
& Receive large amounts of organic matter (humic)
A Marl Systems A relatively unproductive
8 Extremely hard water (calcium inputs - supersaturated)
8 Low photosynthetic activity (N unutilized)

Meteorlogical/hydrological
output

iny

_Et;lﬂoglcal Nutrients /Ugm Biological output
(detritus)

Geological input

Hydrological
output (seepage,
subsurface flow)
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Freshwater Ecosystems

A Lotic Ecosystems

& Flowing water as dominant feature (i.e., brooks,
streams, rivers)
& Water velocity has major influence on habitat and
community structure (biota)
A Fast Flowing vs. Slow Flowing
8 50 cm/sec or higher (fast)
A Physical structure (habitat)
8 Riffles/runs, Pools
A Nutrient transport
& Spiraling (material transport)
A Disturbance
& Floods (seasonal variation)

Comparison of life in a fast stream (a) and a slow stream (b)
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1-3 headwaters; 4 -6 medium; >6 rivers

Stream Order (Strahler):

Streams become larger on
their course to a river

They are joined along the way
by many other streams

Small headwater streams with
no tributaries are 1 s order
streams

= Perimeter of
fourth order basin

First order basin
== First order
== Second order
=== Third order
== Fourth order
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Basin A land area contributing to the flow

As two 15t order streams
meet they become a 2 " order
stream

Larger stream
As two 2 " order streams of higher order
meet they become a 3 " order

streamé

Stream Function:

Mainly heterotrophic
(exterior inputs as
major energy source)

Organic matter:
CPOMA coarse

(>1mm)

FPOMA fine

(< 1mm)

DOM A dissolved

(<0.5+tm) ranches: + MOS8

1500
Drift 4004
Particulate
organic matter
Coarse 930
Fine 274

e ed 2800

Copyrich © Barymin Gurmimings, an emprint of Addison Wesley Longman

Resource d Consumer Linkages

Functional Feeding Group (FFG) Resource Pool

Shredder — Allochthonous litter inputs
Scraper — Periphyton, 1 production
Gatherer — Deposited FPOM

Filterer — Suspended FPOM

Predator —- Animal tissue, 2 production

Merritt et al. 2008

Largely influenced by habitat structure (complexity)

Large woody debris can modify the stream habitat (slowing flow), retaining
organic debris for processing by invertebrates, increasing biotic diversity

Nutrient spiraling:

The combined processes
of nutrient cycling and
downstream transport

Each cycle in the spiral is
the distance required for
the uptake of an ion,
transformations, and
release to take place

The tighter the spiral, the
more efficient the
systems is in cycling
nutrients

Varies with each system
and within different
habitats




