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Thinning, bypassing, and compaction of shallow unconsolidated sediments during manual coring or vibracoring op­
erations probably cause more sediment deformation and greater stratigraphic displacement than is commonly reported
in the wetland literature. We measured core shortening in open-barrel cores from fluvial wetlands, lagoonal flats, and
marshes to document the magnitude and characteristics of shortening where sediments may be stiff and require extra
mechanical effort to recover a sufficient length of sample for analysis. Results of those measurements indicate that
thinning or non-recovery of discrete sediment intervals can range from 0 to 67 percent and cumulative core shortening
can be as much as 30 percent even for cores less than one meter long. Detailed open-barrel measurements also show
that core shortening is not uniformly distributed throughout the depth of penetration as is often assumed. Analytical
data derived from shortened cores can only be properly interpreted if patterns of shortening are established and
incorporated into the analysis. Minor artificial displacement of sediment depths can alter plots of physico-ch~m~cal

parameters and can significantly influence calculated rates of sedimentation and other depth-dependent statistical
relationships. This study (1) demonstrates how plots of interval shortening and cumulative shortening can be used to
characterize the distribution of shortening at depth and (2) presents a simple equation for stratigraphic restoration
so that core observations and analyses are corrected to their original depths.

ADDITIONAL INDEX WORDS: Sediment core, vibracoring, wetland sediments, sedimentation rates, core restoration.

INTRODUCTION

The loss of coastal marshes and other wetland habitats is
of global concern because the economic and environmental
value of wetlands are directly linked with the food web and
with other coastal ecosystems. During the past 15 years, wet­
land sedimentation rates have been studied extensively to
predict the future status of wetland habitats and their ability
to keep pace with the relative rise in sea level (ARMENTANO
and WOODWELL, 1975; MCCAFFERY and THOMSON, 1980;
DELAUNE et al., 1983; STEVENSON et al., 1986). Many wet­
land studies rely on short cores to provide near-surface sed­
iment samples that typically are analyzed for moisture con­
tent, grain size, bulk density, mineral matter, and organic
content to characterize the sediments. Cores typically are
also analyzed for radionuclides that provide the means of de­
termining rates of sedimentation. The results of these anal­
yses are plotted to illustrate depth (time) dependent changes
in physical and chemical parameters and to determine the
statistically best fit curve that is used to calculate average
rates of sedimentation.

For more than 50 years marine geologists and limnologists
have investigated the stratigraphic artifacts of open-barrel
gravity cores collected by devices that penetrate the sediment
column after free falling through water (EMERY and DIETZ,
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1941; PIGGOT, 1941). These workers and many others, in­
cluding BAXTER et ale (1981), LEBELet ale (1982), NEVISSI et
ale (1989), BLOMQVIST (1991), and CRUSIUS and ANDERSON
(1991), recognized that preferential retention, thinning, or
mixing of sediments during coring will alter depth profiles of
physical and chemical parameters and bias any analyses re­
lying on the depth data.

In the wetland literature, few references are made to sed­
iment deformation or selective retention of wetland sedi­
ments related to the coring operation. Some reports do not
address the issue of stratigraphic alterations, and most of the
studies report that sediment thinning is either negligible or
it represents only a few percent (typically < 10%) of the total
core length. Supporting data seldom are reported to substan­
tiate these claims or to provide a basis for correcting for the
depth displacement caused by artificial shortening. Wetland
researchers rarely attempt to quantify the magnitude of ar­
tificial core shortening (Figure 1) and to adjust any depth­
dependent parameters derived from the core.

The purpose of this study is to examine the potential mag­
nitude and distribution of sediment thinning in cores of re­
cent unconsolidated deposits, and to offer a method of quan­
tifying and correcting for the observed stratigraphic short­
ening. To accomplish these objectives, we made detailed mea­
surements of interval shortening in 60 cores taken from
densely vegetated fluvial and deltaic wetlands and barren la­
goonal flats of the Texas coast.
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Figure 1. Gene ra lized diagram of core shor te ning th at defines terms and
illustrat es field measurements.

CORE SHORTENING

Natural Compaction Versus Artificial Shortening

Unconsolidated sediment volume normally decreases with
depth as a result of natural physical compaction, dewatering,
and loss of organic matter. Mechanical compaction of near­
surface sediments occurs primarily by expulsion of free water
with some mechanical rearrangement of sediment grain s
(HEDBERG, 1936). These physical and biochemical processes
usually take hundreds or thousands of years. On the other
hand, artificial compaction of organic-rich sediments can oc­
cur in a few decade s where swamps are drain ed, causing com­
paction and oxidation of th e organic soils (SNOWDEN et al.,
1977).

For some depth-dependent relationships, natural compac­
tion is taken into account and data are normalized to equa te
values near th e top of the core with tho se near the bottom of
the core. Physical properties affected by natural compaction,
such as water content and bulk density, may be used to re­
move th e shallow effects of compaction so that data through­
out a core can be compared on a compaction-free or uniformly
compacted basis. Substituting the cumulative dry weight of
cored sedim ent for depth or expressing sedimentati on rates
in terms of weight per square area per year are establi shed
methods of partly compensating for shortening if it is caused
by physical compaction, rather than thinning or bypassing
(KADLEC and ROBBINS, 1984).

Bulk den sity is a simple physical measurement that em­
pirically integrates th e relationships among compositi on, wa­
ter content , and porosity in saturated sediments . As fine­
grained clastic sediments undergo natural gravitational com­
paction, bulk density rapidly increases as a functi on of over ­
burden and tectonic stresses, temperature, time, loading rate,
sediment textures, and diagenetic process es (RIEKE and
CHILINGARIAN, 1974). The compaction of sediments depend s
on th e porosity, composit ion, and textures of the sediments,
shapes of th e sediment grains, their water content, and other
physical properties such as sediment heterogeneity and bed­
ding . Sand with abundant air pocket s (tida l flat deposits) or
water-saturated, organic-rich mud s (marshe deposits) are
eas ily compacted , whereas well-sorted, densely packed sands
are much more difficult to compact.

Characteristics of Core Shortening

Core shortening can result from several different processes,
including physical compaction, sediment thinning, and sedi­
ment bypassing. More than one process may be responsible
for st ratigraphic shortening within a single core. The sim­
plest form of core short ening is caused by th e physical com­
paction of sediments . This type of shortening involves expul­
sion of air or water from the interstices and possibl e rear­
rangement of sediment grains to form closer packing.

The most common form of core shorte ning is thinning of
the sediment column as the core barrel is pushed downward
(PIGGOT, 1941; EMERY and DIETZ, 1941; HONGVE and ER­
LANDSEN, 1979; NEVISSI et al., 1989). For this type of core
shortening, all the strata are represented and the stratigra­
phy of the core and surrounding unaltered sediments is the
same except strata within the shortened intervals are closer
together (Figure 2). The most complex type of core shortening
involves excess ive internal resistance within the core barrel,
plugging of th e core barrel at th e cutting edge, and exclusion
of und erlying sediments so that some strata are bypassed and
not recovered in the core barrel (PIGGOT, 1941; EMERY and
HULSEMANN, 1964; HONGVE and ERLANDSEN, 1979; WEAV­
ER and SCHULTHEISS, 1983).

Sedim ent bypassing depends primarily on internal frict ion
produced by sediments in th e core barrel and material
strength of underlying uncored sediments . Lateral displace­
ment is most likely to be a problem where sediments ofvari­
able density are interlayered. Exclu sionary core shortening
typic ally occurs where rel atively stiff, low-porosity sediments
overli e a zone of soft sediments and th e soft sediments are
driven as ide as the core barrel containing high-density sedi­
ments penetrates deeper.

Methods of Reducing Core Shortening

Penetration of the core barrel into uncon solidated sedi­
ments typi cally causes some minor thinning of sediments and
depth displacement of the uppermo st layers. However, piston
coring and almo st any underw ater coring technique prevents
measurement of the magnitude of sediment thinning. If th ere
is no dire ct evidence of sediment thinning, such as drag along
th e core barrel or distortion of bedding, th e cores are assum ed
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Figure 2. Replicate vibracores from a lagoonal flat taken about three
meters apart . Lines connect correlative layers in th e two cores. Note th at
the upper part of core 7A is slightly shorte ned with respect to core 7B,
wher eas th e lower part of core 7B is gre atly shortened with respect to
core 7A.

to be undisturbed although thinning may occur without evi­
dence such as drag (WEAVER and SCHULTHEISS, 1983).

Core Barrel Design

Sediment thinning or selective retention can be minimized
or eliminated during coring by reducing friction at the cutting
edge and along the walls of the core barrel. This can be ac­
complished by employing several different techniques. Ex­
periments and field measurements conducted by EMERY and
DIETZ (1941), HONGVE and ERLANDSEN (1979), BLOMQVIST
(1985), and NEVISSI et al. (1989) showed that large-diameter
tubes cause less core shortening than small diameter tubes.

Consequently, many wetland researchers use large-diameter,
thin-wall core barrels that increase th e area receiving the
stresses induced by coring.

Core shortening can also be reduced by making the core
cutter slightly smaller than the core barrel (PIGGOTT, 1941).
This creates a space between the sediment and tube wall that
reduces friction and allows the core to move more freely up
the barrel as penetration increases. Internal friction is also
reduced by tapering the cutting edge at the head of the core
barrel (CUMMINGS et al., 1993). HARGIS and TWILLEY (1994)
described a modified large-diameter corer that features a pis­
ton and extremely sharp cutting edge constructed of razor
blade strips. The corer is designed to easily cut through dense
root mats, thereby reducing core shortening and increasing
recovery of high-porosity, organic-rich marsh sediments .

No coring device has been developed that eliminates the
potential for core shortening. Our own field experience and
that of others (Ross and RIEDEL, 1967; SILVA et al., 1976)
demonstrates conclusively that core shortening occurs even
with fixed-piston corers that are designed to prevent core de­
formation and to improve recovery. Core shortening during a
fixed-piston coring operation can be recognized as strong suc­
tion that tend s to pull the piston down the core barrel to fill
the gap created between th e piston and top of the core It is
also manifested as recovery of a shorter length of core than
the depth penetrated.

Lubricants

Coating the inner wall of the core barrel with water or
some other lubricant (silicon, vegetable oil) can reduce fric­
tion and prevent plugging as additional sediments enter the
core barrel. However, reduction of friction by chemical addi­
tives is recommended only if the lubricant does not interfere
with chemical analyses planned for the cores .

Coring Mechanics

Controlling the rate of core barrel penetration can also re­
duce core shortening. EMERY and DIETZ (1941), BLOMQVIST
(1991) and others have shown that core shortening increases
with the speed of core barrel penetration. Slow rates of pen­
etration allow the sediments to slowly equilibrate with in­
duced stresses, thereby reducing th e tendency to thin.

MEASURING AND CORRECTING SHORTENING

Core shortening commonly results during the coring op­
eration even if steps are taken to minimize it. Adjusting the
stratigraphy of the core to remove the effects of shortening
is neces sary because any vertical displ acement of the cored
sediments with respect to their natural position will re sult
in underestimated sedimentation rates. In fact, sedimenta­
tion rates calculated from shortened cores may be as much
as 2 to 3 times lower than rates calculated from un shorte­
ned cores (NEVISSI et al., 1989 ; CRUSIUS and ANDERSON,
1991).

Measuring core shortening in the field is optimized if mod­
erately large diameter open core barrels are used and mea­
surements are made frequently during the coring operation
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and the uncorrected depth of the lower boundary of th e core
for which corrections are being made is

where

Figure 3. Example of A. interval shorten ing and B. cumulative short­
ening for a fluvi al wetl and core . Values are derived from Table 1.

(EMERY and DIETZ, 1941). Intermitten t field measurements
of core shortening are not practical for eva luating long vibra­
cores because vibracoring normally is a continuous process
th at loses efficiency an d reduces penetration if interrupted.
Furthermore, the long sections of pipe used for vibraco res
mak e simultaneous outside an d inside measurements im­
practical except at the total depth of penetration when the
top of the core tube is near the sediment surface. Intermittent
field measu rements also are not practical whe re water depths
exceed one meter .

As the core barrel penetrates into the ground, the amount
of core shortening is recorded by per iodically measuring the
distance to the sediment surface on the outs ide and inside of
the core barrel (Figure 1) with a waterproof tape or meter
stick. Measu remen ts should be made at the same place on
the outside an d inside of the core ba rrel to avoid apparent
differences in groun d height caused by uneven surfaces or
differences in vegetation density. By measuring the distance
to the sediment su rface and knowing the length of the core
barrel, total penetration of the core barrel, core length, an d
the amount of core shortening can be calculated (Table 1).
The interval thickness and the amount of shortening for each
interval also can be derived from these measu rements and
used to determine the percent shortening and the depths at
which it occurs (Figure 3). Field measurements and their de­
rivatives also can be used to reconstruct the interval thick­
ness before shortening an d to calculate restored depths that
are corrected for shortening (Table 2).

Core depth s are adjusted so that thicknesses of the short­
ene d intervals are restored to their original thicknesses. This
is done by calculating the total magnitu de of shortening (S,)
for each interval (i), calculating the amount of shortening for
each one centi meter depth incremen t in the interva l being
corrected, an d adding the fractional proportion of shortening
to each one centimeter depth increment. Depth corrections
are calculated for one centimeter increments because physi­
cal and chemical analyses are typically performed at one cen­
timeter interva ls. Corrected depths have the nu merical effect
of "stretching" the core to its original length.

The depth correction equation is given by:

Table 1. Example data of a fluvial wetland core showing cumu lative
shortening, penetration depth , and percent shortening calculated for each
interval (i). These parameters are calculated from outer and inner heights A 0

of the core barrel above the sedime nt surfa ce, which are measured in the
field (Figure 1).

Core Cumula- Pene- Depth of
·20

Inter- Outer Inner tive tration Shortened Interval
val Reading Reading Shortening Depth Int erval Shortening

E0 , (em) I, (em) S, (em) P, (em) n., (em) %
~ ·40

0 101.0 101.0 0.0 0.0 0.0 0.0 c
I 69.0 70.0 1.0 32.0 31.0 3.1 ~
2 55.0 60 .0 5.0 46.0 41.0 28.6 CIl..
3 44.0 52.0 8.0 57.0 49.0 27.3 'ii · 60

C
4 34.0 46 .0 12.0 67.0 55.0 40.0 ..=-5 27.0 40.0 13.0 74.0 61.0 14.3

·80

D, = Pi.' + (Du-Du,i.,)(l + (S, - Si.,)/(D u.i - Du,i.')) (1) Du .' = Pi - S,.
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Table 2. Example of corrected depths calculated from Equation 1 and
values in Table 1 for fluvial wetland core.

Dneorr. Depth Carr. Depth Uneorr. Depth Carr. Depth
(em) (em) (em) (em)

1 1.03 31 32.00
2 2.06 32 33.40
3 3.10 33 34.80
4 4.13 34 36.20
5 5.16 35 37.60
6 6.19 36 39.00
7 7.22 37 40.40
8 8.26 38 41.80
9 9.29 39 43.20

10 10.32 40 44.60
11 11.35 41 46.00
12 12.38 42 47.38
13 13.42 43 48.75
14 14.45 44 50.13
15 15.48 45 51.50
16 16.51 46 52.88
17 17.54 47 54.25
18 18.58 48 55.63
19 19.61 49 57.00
20 20.64 50 58.67
21 21.67 51 60.34
22 22.70 52 62.01
23 23.74 53 63.68
24 24.77 54 65.35
25 25.80 55 67.00
26 26.83 56 68.17
27 27.86 57 69.34
28 28.90 58 70.51
29 29.93 59 71.68
30 30.96 60 72.85

61 74.00

Before applying equation (1), the appropriate interval (i) for
D, must be determined so that the proper values for short­
ening and penetration can be used to calculate the correction
factor.

Although core shortening commonly increases with depth,
it is not always linear (Table 1, Figure 3). In fact the rela­
tionship between core shortening and penetration depth for
each core is different and some cores are shortened more in
the middle than at the top or bottom. Although shortening is
not linear for the entire core, it is assumed to be uniform
throughout the interval being corrected. This assumption is
made when detailed information that would permit a more
accurate correction is unavailable. For this reason, field pro­
tocols that call for closely spaced measurements of penetra­
tion are recommended if the wetland sediments being cored
appear to have low strength properties.

Most studies that attempt to quantify core shortening ex­
press it as percent shortening for the entire cored interval
(shortening/total penetration). This average whole-core value
is inappropriate for detailed depth-dependent quantitative
work because total percent shortening may greatly underes­
timate interval shortening and lead to erroneous conclusions
regarding the magnitude of deformation and the need for
depth correction.

FIELD EXAMPLES
Portable, hand-operated field equipment was used to col­

lect sediment cores at 44 coring sites. After the core barrel

reached the depth of penetration, measurements were made
from the top of the barrel to the sediment surface on the
outside and inside of the barrel (Figure 1). The difference
between these measurements represents the amount of
shortening caused by the coring process (Table 2). We mea­
sured shortening in 60 cores taken of Holocene sediments in
several different depositional environments of the Texas
coast. More than half of the cores were shallow (< Irn) hand­
driven cores from fluvial wetlands (Table 3), whereas the oth­
er cores were slightly deeper vibracores (2-4nl) from barren
lagoonal flats (Table 4). The lagoonal flat sediments are com­
posed of alternating layers of soft mud or algal mats and
more dense layers of sand or evaporites. Detailed correlations
of replicate cores at each site on the flats reveal zones of
strata that have undergone the most thinning or bypassing
(Figure 2). Correlation of laminations in the cores with those
observed in adjacent trenches also helped identify core inter­
vals that contain thinned sediments.

Coring Procedures

To core fluvial wetlands, we used thin-wall steel tubes 11.5
em in diameter and one meter long. A short cross bar inserted
through the top of the core barrel served as handles to push
on and rotate the core barrel. In stiff sediments that could
not be penetrated by weight of the field personnel, the core
barrel was driven by a sledge hammer striking a wooden
block placed at the top of the tube to distribute the force.

Coring equipment used on the lagoonal flats consisted of
standard aluminum irrigation pipes 7.5 em in diameter that
were precut into lengths of 2 m. A hinged clamp and handle
assembly was attached to the core barrel, and the barrel was
inserted into the ground. Penetration was achieved either by
pushing or by vibracoring with a system similar in design to
the one described by LANESKY et ale (1979).

At all sites, a narrow trench was dug to a depth of about
one meter on one side of the barrel before core extraction.
The purpose of the trench is to decrease external wall friction
on the barrel and to reduce suction at the bottom of the core.
This additional effort before pulling out of the hole minimizes
losses from the bottom of the core barrel and maximizes core
recovery.

Elevation and Flooding Frequency

The height of the water table at the time of coring was
different at each coring site. Some sites were flooded by as
much as 60 em of water, whereas at other sites the water
table was so low that it was not encountered in the cores.
Because the cores came from depositional sites that are in­
termittently flooded and exposed, the rheological properties
of the sediments are highly variable.

Sediment Composition, Textures, and Induration

Core shortening is consistently minor in the upper parts of
the cores as a result of the lower density material and the
minimal wall friction produced by the organic-rich, water-sat­
urated wetland sediments. The potential for shortening in­
creases where sediment strength varies at depth, such as

Journal of Coastal Research, Vol. 13, No.3, 1997
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Table 3. Shortening of fluvial wetland cores taken with 11.5 em-diameter
steel core barrels. Each core was initially pushed by hand and then driven
by hammer except for TR -5X, which was obtained entirely by pushi ng.
TR -X cores used a cutt ing head slightly smaller than the core barrel.

Initial Final Measured Percent
Core Length Length Shorte ning Shortening

Number (em) (em) (em) (% )

LRI 88.0 88.0 0.0 0.0
LR2 74.4 70.6 3.8 5.1
LR3 66.0 65.0 1.0 1.5
LR4 62.6 58.2 4.4 7.0
LR5 71.0 69.6 1.4 1.9
LR6 65.4 63.2 2.2 3.4
LR7 54.4 48.0 6.4 11.7
LR8 63.0 57.2 5.8 9.2
LR9 60.8 58.6 2.2 3.6
LRIO 60.4 54.0 6.4 10.6
TRI 69.8 50.8 19.0 27.2
TRIX 67.0 56.0 11.0 16.4
TR2 60.0 47.0 13.0 21.7
TR2X 50.0 47.0 3.0 6.0
TR3 62.0 56.0 6.0 9.7
TR4 78.0 72.0 6.0 7.7
TR5X 83.0 79.0 4.0 4.8
TR6 70.0 64.0 6.0 8.6
TR7 71.0 66.0 5.0 7.0
TR8 77.0 73.0 4.0 5.2
TR9 92.0 66.0 26.0 28.3
TR9X 77.0 68.0 9.0 11.7
TRIO 74.0 61.0 13.0 17.6
TR11 72.0 66.5 5.5 7.6
TR12 73.0 67 .0 6.0 8.2
NR-l 54.0 53.4 0.6 1.1
NR-2 68.1 65.1 3.0 4.4
NR-3 59.7 58.1 1.6 2.7
NR-4 61.6 60.8 0.8 1.3
NR-5 44.6 43.0 1.6 3.6
NR-6 48.4 38.8 9.6 19.8
NR-7 51.8 50.6 1.2 2.3
NR-8 80.6 78.6 2.0 2.5
NR-9 63.3 62.3 1.0 1.6
NR-I0 56.5 53.5 3.0 5.3
NR-11 73.2 71.2 2.0 2.7

where surface muds made stiff by repeated wetting and dry­
ing overlie softer water saturated muds. The lagoonal sedi­
ments are particularly susceptible to shortening because they
are composed of alternating layers of sand, mud, evaporites,
and algal mats, which have different densities and other
physical properties .

Even tho ugh core shortening is controlled largely by phys­
ical properties of the sediments being cored and internal fric­
tion along the wall of the core barrel, most plots of core short ­
eni ng show poor agreement with sediment textures, water
content, organic content, and mineral matter (Figure 4), or
wet bulk density. The best agreement of core shortening with
physical properties is found when core shorte ning is com­
pared to percent sand. In those wetl and settings where sand
content increases at depth, core shorte ning also commonly
increases at depth.

For most of the cores examined, there is a systematic de­
crease in water, decrease in organics, and commensurate in­
crease in mineral matter from the surface to a depth of about
10 to 15 em (Figure 4). In contrast, core shortening typically

Table 4. Shortening of lagoonal flat cores taken with 7.5 em-diameter
aluminum core barrels 2 m long. Core barrel length and continuous coring
operation prevented detailed depth measurement of shortening. Cores were
pushed by hand (P) or were driven by a vibrator (V).

Initial Final Measured Percent
Core Length Length Shortening Shortening Coring

Number (em) (em) (em) ('If) Method

IA 138.7 126 12.7 9.2 P
IB 139.8 129 10.8 7.7 P
2A 99.2 89 10.2 10.3 P
3A 150.7 138 12.7 8.4 P
3B 124.1 93 31.1 25.0 P
4A 165.8 115 50.8 30.6 P
4B 164.0 77.7 86.3 52.6 P
4C 163.5 116.5 47.0 28.7 P
5B 159.1 140 19.1 12.4 P
6B 163.1 139 24.1 14.8 V
7A 156.4 147.5 8.9 5.7 V
7B 165.3 117 48.3 29.2 V
8A 164.4 139 25.4 15.4 V
8B 157.2 142 15.2 9.7 V
9A 160.4 154 6.4 4.0 V
9B 127.8 110 17.8 13.9 V
lOA 157.8 144.5 13.3 8.4 V
lOB 106.2 91 15.2 14.3 V
11A 156.7 151 5.7 3.6 V
11B 161.4 138.5 22.9 14.2 V
12A 144.5 128 16.5 11.4 V
12B 157.9 135 22.9 14.5 V
13A 118.5 88 30.5 25.7 V
13B 94.2 81.5 12.7 13.5 V

occurs where th e physical properties are relatively consta nt ,
which is below th e depth of syste matic change (Figure 4).
This relationship ind icates th at internal friction is primarily
responsible for core shorte ning in sediments with less than
30% water and 10% organics.

PATTERNS OF CORE SHORTENING

The location and magnitude of sediment thinning or by­
passing within a column of cored sediment s can be assessed
by using two sepa rate plots of core shorte ning vers us depth
(Figure 5). Plots of interv al shortening (Figure 5A) show the
percent reduction in thickness of each cored interval for
which measurements are available. Plots of cumulative short­
eni ng (Figu re 5B) illustrate total thinning at a particular
depth independent of th e interval.

Previous studies have suggested that core shorte ning pat­
terns are simple, and shorten ing is eithe r uniform through­
out the core (RICHARDS, 1961; EMERY and HULSEMANN,
1964; LEBEL et al., 1982) or it progressively increases with
depth (RICHARDS, 1961; WEAVER and SCHULTHEISS, 1983;
BLOMQVIST, 1985). These conclusions appear to be based on
invalid as sumptions or limited data. Controlled field experi­
ments by BLOMQVIST (1985) of core shorte ning in relatively
homogeneous sediments at sha llow depths « 50 em) sug­
gested that th e patterns of shorte ning can be exponential,
linear , or hyperbolic but in all cases a re syste matic; mixed
patterns of core shorte ning versus penetration depth were
not detected. However , det ail ed depth measurements made
during the collection of 36 wetland cores for our study (Table

J ournal of Coastal Research, Vol. 13, No. 3, 1997
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Figure 4. Depth plot of a fluvial wetl and core sh owing the relationship of core shortening to sediment textures and composition. LOr (loss on ignition )
is a mea sur e of organic content of th e sediments.

3) demonstrate that there are at least five different patterns
of core shortening, which can be either simple or complex.

No Shortening

The standard for evaluating core shortening at depth is a
vertical straight line centered on zero that represents no
thinning or deformation of the sediment column. If there is
no shortening, th en each cored interval is equal in thickness
to the actual deposit and plots of interval shortening and cu­
mulative shortening are identical straight vertical lines (Fig­
ure 5A). Of all the patterns of core shortening observed, this
is the least common pattern and only one of the 60 cores
collected for this study exhibits this pattern.

Uniform Shortening

EMERY and DIETZ (1941), RICHARDS (1961), EMERY and
HULSEMANN (1964), and LEBELet al. (1982) all reported that
core shortening was relatively uniform at depth. This condi­
tion would be ind icated by a relatively st raight vertical line
representing the uniform percent of interval shortening,
whereas cumulative shortening would be represented by a
relatively straight sloping line (Figure 5B). Uniform short­
ening at depth is also a rare pattern that was observed in
only one of the 36 wetland cores for which detailed mea sure­
ments are available.

Systematic Increased Shortening

Approximately 25% of the cores examined exhibit patterns
that indicate progressive shortening at depth, which is the pat­
tern that was predicted by th e studies of RICHARDS (1961) and
WEAVER and SCHULTHEISS (1983). This pattern is character­
ized by plots showing exponential increases in interval short­
ening and cumulative shortening at depth (Figure 5C). Short­
ening that gradually increases at depth reflects progressive
resistance to coring, which would occur in homogeneous sedi­
ments of uniform composition, textures, density, and strength.

Mixed Patterns

After analyzing ratios of sediment recovery and penetra­
tion in 48 gravity cores , PARKER and SILLS (1990) concluded
that core shortening was not uniform or systematically dis­
tributed throughout the core. This relationship is confirmed
by approximately two-thirds of the wetland cores we collected
that experienced variable shortening at different pen etration
depths (Tables 1 and 2). Variable sediment thinning and by­
passing at depth results in complex mixed patterns of core
shortening (Figure 5D and 5E ). Essentially all of the wetland
cores have some elements of mixed patterns even though one
of the simpler patterns may predominate.

Alternating Increase and Decrease at Depth

A few cores (four) display mixed patterns of core shortening
characterized by systematic shortening that increases, reach­
es a maximum, and then decreases (Figure 5D). The lower
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Figure 5. Commonly observ ed patterns of core shortening in shallow
unconsolidated sediments.

part of the cumulative plot below the interval of maximum
shortening is a gently sloping line if minor shortening occurs
in the lower part of the core (similar to 5B) or a straight line
if there is no additional shortening with depth.

Alternating Unshortened and Shortened Intervals

The most commonly observed pattern of core shortening
involve s alternating intervals that are shortened and undis­
turbed (Figure 5E ). More than half of th e cores with detailed
measurements exhibit this pattern. The plot of interval short­
ening is a composite of straight lines, repr esenting the un­
disturbed intervals, and individual or small groups of values
that represent the intervals of shortening. The plot of cu­
mulative shortening exhibits a stair-step pattern of alternat­
ing vertical lines and sloping lines that represent the un­
shortened and shortened intervals, respectively (Figure 5E).

CONCLUSIONS

Detailed field measurements of core shortening at depth
demonstrate that nearly all cores of uncon solidated wetland
sediments exhibit at least some shortening. This suggests
that sediment thinning and bypassing may be more signifi­
cant than is commonly assumed because core shortening is
seldom reported in the literature. The results of our study
provide a way of (1 ) eva luating preferential retention and
stratigraphic displacement and (2) correcting for core short­
ening.

Five general patterns of st ratigraphic displacement are re­
vealed in graphs illustrating the relationship between core
shortening and depth of penetration. Percent interval short­
ening and cumulative shortening are two graphical represen­
tations that can be used to evaluate the magnitude of short­
ening, its stratigraphic location, and its potential impact on
analyses of physical or chemical trends within the cored sed­
iments.

Sedimentation rates and projection of future sediment
needs for wetland maintenance may be inaccurate if projec­
tions are estimated from shortened cores (PIGGOT, 1941;
BAXTER et al., 1981; NEVISSI et al ., 1989; CRUSIUS and AN­
DERSON, 1991). If a historical decrease in sediment supply
cannot be documented independently, th e apparent discrep­
ancy between lower recent rates of sedimentation compared
to higher current rates of relative sea level rise may be an
artifact caused partly by uncorrected sediment thinning in
cores used to determine the rates of sedim entation.

Field measurement and quantitative analysis of core short­
ening should become a routine aspect of data collection and
reporting for published papers dealing with sedimentation
rates, age dating, and event analysis where undetected short­
ening would lead to analytical bias resulting in possible er­
roneous or inaccurate conclusions.
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