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Drainage basins Many small tributaries Usually narrow, elongated Circular, lake basin

coalesce into trunk
stream; drainage area
high in relation to

lake basin in base or
drainage area; area large in
comparison to lake area

usually central;
drainage area usually
small in comparison to

surface area (ca. 100:1 to 300:1) lake area (ca. 10:1)
Shape Long, meandering, Variable, ovoid to triangular Circular to elliptical
linear rivers elongate predominate
as drainage basins
increase in size
Mean depth Shallow in headwaters, Shallow in riverine portions, Moderate to high; average
increases to mouth increasing in lacustrine zones less than 10 m
Depth gradient Increases from headwaters Increases from riverine Deepest usually remote from

Shoreline erosion
and substrata

to mouth

Extensive, induced by
water currents, gravity

through transitional to
lacustrine zones

Extensive in riverine areas by
water currents; less from

shore line

Localized, induced by wind-
generated waves and

distribution . driven wind-induced currents in currents
lacustrine zones ) L) oF S 18
Shoreline development Great, astatic Great, astatic Relatively low; stable + 1
Sediment loading High with large drainage Large with large drainage Low to very low; deltas small, T of 1€
basin area basin area; flood plains broad, gradation slow g1l { -
large; deltas large, -t qe
channelized, gradation
rapid

Deposition of sediments

Sediment suspended in
water (turbidity)

Water level fluctuations

Inflow

‘

Determined by water
currents; highly variable
with precipitation events

High, variable

Large, rapid, irregular;
flooding common
Overland and
groundwater runoff;
highly irregular and
seasonal, less so with
large groundwater inflows

High in riverine zone, decreasing
exponentially down reservoir;
greatest in old riverbed valley;
highly variable seasonally

High, variable; high percentage
of clay and silt particles;
turbidity high

Large, irregular

Most runoff to reservoir via
river tributaries (high stream
orders); penetration into
stratified strata complex (over-,
inter-, and underflows); often
flow is directed along old
riverbed valley

Low, limited dispersal;
relatively constant
rates seasonally

Low to very low; turbidity low

Small, stable

Runoff to lake via
tributaries {often low
stream orders) and
diffuse sources;
penetration into
stratified waters small
and dispersive

Oligotrophic lakes

Eutrophic lakes

Orthograde

Outflow (withdrawal) Discharge highly Highly irregular with water use; Rélatively stable; usually
irregular with inflows withdrawals from surface largely surface water via o P g
and precipitation layers or from hypolimnion surface outflow or 4 1
event frequency shallow gx:ound water 7ol {2,
Flushing rates Rapid, unidirectional, Short, variable (days to several Long, relatively constant g N
horizontal weeks); increase with surface (one to many years); < %
withdrawal, disruption of - three-dimensional ® -
stratification with hypolimnete N/ = foemtemmmaaaa
withdrawal; three dimensional wieo
DAM
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HABITAT ZONATION IN LAKES

B
&
e
LIMNOLOGY: Littoral Limnetic Profundal g
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Sunlight Sunlight Detritis N
LITTORALY N --". ] '/ LIMNETIC - - J { - { ----- PHOTIC -- %
APHOTIC E
PROFUNDAL T |
Autotrophic f - i g
Rog;;\(NgR Production Autotroghxc Decomposers 8
FISHERIES: -Rooted plants Production -Bloodworms g
Y= -Periphyton -Phytoplankton -Clams ]
OPEN (HOT, )
(HOT) 1f O,: * l
MACROPHYTE Y . Y A '"
ZONE Camn.
REFUGE
\ <D pen Herb. Herb. Herb. Carn. Fish | | Chaoborus
-Insects -Fish -Zooplankton -Catfish
-Crayfish
-Snails
\
Figure6.8.  Hypothetical habitat zonation in lakes, emphasizing limnological terminology * Y
(top) and fisheries zones {bottom) ICam.
1 Cam. I Camn. “Forage” Fish
Pred. Insect | | pigh minnows L—iﬁ
-Sunfish T Cam
\ -Trout
I Carn, -Walleye
Bass -Str. bass
-Pike
(7)
100 MEDIAN,
L 95% CONFIDENCE|
(8) INTERVAL TABLE 4.—Results of principal components analysis of
80 habitat variables from the eight Byilesby Reservoir sites
L showing the relative amount of variation between sites ex-
60 - plained by the first principal components (PC1-PC3); no
other component had an eigenvalue greater then 1.0. Res-
ervoir habitat variable loadings on the first three principal
40 - components, based on data from eight river sites, are also
r shown.
20 - Statist
ATTACKS PER FOLLOW: tau§uc or
E F 0 50 250 1000 (5) variable PC1 PC2 PC3
8 or 1 [T il JEa Summary statistics
o 100 + Eigenvalue 2.519 1.972 1.507
E L Variance explained
Proportion (%) 31.5 247 18.8
80 Cumulative (%) 315 56.1 75.0
r Eigenvectors
60 CAPTURES PER ATTACK: River habitat variable
L 0 250 50 Water depth 0.03 0.65 0.27
Substrate?® -037 0.15 -0.37
40+ S SR R Bedrock ledges -0.52 025 0.16
| i0 50 250 1000 Undercut banks 0.40 0.21 031
Boulders 0.02 0.42 —0.62
STEM DENSITY (NUMBER PER M?+1) Woody debris 047 0.44 -0.10
Bank vegetation 035 -0.22 0.09
FIGURE 2.—Percent of atiacks on bhegills per follow and percent of captures per attack in zn expmment unLth largemouth Aquatic macrophytes —031 0.19 0.51
bass under conditions of increasing stem density. Number of experiments per is d in pa . Medians
not significantly different (Kruska—Wallis test, P > 0.05) from each other are underlined. No attacks were observed at 2 Substrate scale ascribes low values for small particles and increas-
high stem density. ingly higher values for larger particles.
[l 4
38
’Q\J 12} 24 o
- e” U
= ® 20
. 10 e
Hierarchy of Lake Zones for Fish T 1S ’.‘39
Low Sand Substrate & T ~ .5
Macrophytes Wave ” __-Mud Substrate % iy ﬁ 8+ e,
Action LIS 9
Littoral Small Woody Debris = 2
\Non vegelated/(coves) & Demtu! g = o b
] > 13 a1 a3 36
S High Cobble Substrate 5 < 6 28y O [ ] *
Tenp. OK Food ™~ Wave ~_p; ider s o) 21 29
o " Lacking / AC“O"\L Woody Debri I 1 L4
imnetic (go to Littoral) arge Woody Debris | O 41} w00 23 43
Food w 0 32 Ue °
Available - m}
Shaliow Toa Hot— __ N b
T Midwater - = o2} 25
Refuge A ; 0 a5 37 40 L* 41
D@ \\‘L\\\ DD30D*26D3
i \ 34
/Food Available VoL obe o oy 'A', q, *.ﬁ R AN T T
/()2 Available ) !
Deep Food Lacking—‘/// 5.0 6.0 7.0
()2 Depteted—— _ _ _ _ _ _ -

pH

Figure 10.3.  Winter oxygen concentration and pH for 34 lakes in Wisconsin, Assem-
blages cominated by centrarchids (solid circles), Umbra-Perca (open squares), or cyprinids
(stars). [From Rahel (1984).]

Figure 6.9, Hierarchical sct ematic of decision making in habitat selection by an individual fish among typical lake zones



