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I propose a classification of lakes and their records based on three variables (Fig. 1, left):

MLD, maximum lake depth from floor to outlet.
PMD, potential mean depth of the lake relative to MLD unconstrained by the outlet or lake

floor; AWB, amplitude of water balance variability deviating from PMD

For illustrative purposes I have depicted AWB as a precession-related signal representing water input into the lake basin (with mpv being a time of
MLD maxiuum precessional variability), but it could have any form or not vary at all. If AWB = 0, this system yields the classification of Carroll &

Bohacs (1999) lake types (1): “overfilled”, with PMD > MLD; “balanced fill”’, with PMD = MLD; and “undertfilled”, with PMD < MLD (Fig. 2,

right).

However, AWB # 0 in general, but fluctuates in frequency and amplitude, leading to a huge range of lake behavior and sediment sequence types,

some examples of which are shown below. The first 3 examples are of early Mesozoic age and 1llustrate the classification with the three styles of

sequences seen in the rifts of Eastern North America (Olsen, 1990). Applications to a modern lake (Malawi) and the Eocene Green River Fm. show

PMD > MLD PMD = MLD = outlet

AWB =0
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Overtilled lake type of Carroll & Bohacs (1999)

Balanced Fill lake type of Carroll & Bohacs (1999)

Undertilled lake type of Carroll & Bohacs (1999)

the versatility of the method. This method has some similarities to that of Keighley et al. (2003).

Figure 1: Basic definitions (see right).

Figure 2: Lake types of Carroll & Bohacs (1999) in terms of new classification (see left).
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ables; B, (left-top) salt dissolution autobreccia bowls, Fundy basin, Nova Scotia, Can.; Synthetic Fundy basin, Nova Scotia Kehmisset basin, Morocco A Stratigraphy MAL 05-1C MAL 05-2A characterized by having PMD above the top of MLD and an
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PA; C,~11 m cycles, (black to black layers, track-
ing precession), Early Jurassic East Berlin Fm.,
Hartford basin, CT. Black layers are organic-rich
and microlaminated with whole fish.

™ * i AT |
ki B s e R RS ]
iﬁﬁ'li.-‘." i H =

Figure 7B

AWB

A
Richmond

TR

|

ﬂ
il

] & 4 ]
’L— J:-, | 4#1”'.-_' ¥l Y ;
e ; i I i

. o —— .
pt T B =l
A = A by 7 | A i b i ' 8
1% # . | i T -

PR = § ’
: | Al L W . | i L

- kel ", 4 N D N SRR,
- i ok CER AR

-
o
s -
4
i
L
. o
Ly
3
o
—l-_-:"'l.
]
-
et
—
g
o
™

mond-type sequences, with deepening excur-
sions of the AWB higher than the top of MLD
and lower than MLD at times of mpv (Fig. 7A,
left). In this mode, both deepest lake and shal-
lowest lake sequences occur at mpv, with the
lake rarely drying out. If the deepest-water units
are similar 1n facies to the mean facies, it 1s easy
to get the phase of the eccentricity cycle wrong
relative to Newark-type sequences.

Figure 7: (Right) Richmond-type sequences: A,
(above-right), relationship between variables; B,

date of Smith) with the ages of Smith et al. (2008) superim-

posed; E, portion of Blacks Fork no. 1 core, showing alterna-
tions of high (1) and low (2) TOC interals.

Figure 9B

The Green River Fm. arguably constitutes the most famous lacustrine deposit in
the world. The Wilkins Peak Mb. of the formation in Wyoming has 1n addition to
oil shale, cyclicaly disposed (Fig. 9C), significant beds of evaporites (e.g., trona)
and many clear surfaces of exposure. The overlying Laney Mb, has a much higher
concentration of oil shale and few or no surfaces of exposure. The sequence 1s

profoundly cyclical and astronomically tuned records of oil shale yield (Machlus

et al., 2008) produce a chronology remarkably close to °Ar/3°Ar chronology of
Smith et al. (2008) (Fig. 9C).

In this classification the Wilkins Peak has PMD very close to the base of MLD
with wet excursions of AWB never reaching MLD (Fig. 9A), and hence, there 1s
no solute flushing.
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Figure 7A v

exposure of lower Vinita Fm., Richmond basin
with one cycle of microlaminated black shale

and gray sandstone; C, Vago no. 1 core showing
alternating better laminted and more poorly lam-

inated intervals, all with high TOC (>2%).

The new classification suggest two ways the transition from Wilkins Peak to
Laney may have occurred. One 1s by effectively lowering the outlet (Fig. 10A).
The other 1s by raising PMD above the top of MLD (outlet) by either climate
change or watershed capture (Fig. 10B). The two mechanisms suggest rather
dif-ferent synthetic stratigraphies. Which 1s a better {fit to reality?
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