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1  | INTRODUC TION

Early models attempting to understand the dynamics of biologi‐
cal systems through space and time revolved around the concept 
of equilibrium. Communities were assumed to be at, or approach‐
ing equilibrium states, and the importance of competition was 

emphasized in structuring these communities (Connell, 1978; 
Jackson, 1981; Petraitis, Latham, & Niesenbaum, 1989; Schoener, 
1982). However, mounting evidence that some systems may never 
reach equilibrium, resulted in the development of nonequilibrium 
models to understand biological systems (Connell, 1978; Paine, 
1966; Petraitis et al., 1989; Sousa, 1979, 1980). As these models 
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Abstract
Disturbed ecosystems often exhibit increased community heterogeneity when com‐
pared to nondisturbed systems. One way to measure community heterogeneity is 
statistical dispersion, a measure of how variable individual samples are from the mul‐
tivariate average of the community condition (species presence/absence and den‐
sity). In more specific manner, dispersion measures the distance between an individual 
data point and the centroid, the multivariate average of all data points. Statistical 
dispersion may be an important parameter to include in environmental assessments, 
or in studies that attempt to understand the role of disturbances in structuring bio‐
logical systems. However, disturbances have been observed to increase, decrease, or 
not impact community dispersion (or community heterogeneity). Therefore, the use‐
fulness of dispersion in studying or identifying disturbances is unclear. We tested if a 
mechanical disturbance increased community dispersion using the infaunal commu‐
nity of the intertidal mudflats along the north coast of British Columbia, Canada. We 
observed no statistically significant increase in community dispersion with varying 
frequency and intensity of a mechanical disturbance. This is likely a result of dis‐
turbed and nondisturbed treatments being dominated by the same six taxa, thus 
minimizing dispersion. Therefore, in ecosystems where differences in community 
successional stages are subtle (a result of changes in relative abundance rather than 
species replacement), community dispersion may not be an informative parameter 
when investigating disturbance. Despite this, we suggest that dispersion can be a 
useful variable to include in studies attempting to understand or identify distur‐
bances; however, dispersion should only be one parameter amongst many used to 
understand or identify disturbances.
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developed, the role of disturbances in structuring biological systems 
was emphasized (Connell, 1978; Connell & Slatyer, 1977; Pearson & 
Rosenberg, 1978).

A disturbance is a discrete event in space and time that al‐
ters resources, substratum or the physical environment, conse‐
quently disrupting community or population structure (Petraitis 
et al., 1989; White & Pickett, 1985). Although debates still exist 
around the details, there is little doubt that disturbances can have 
large impacts upon ecosystems (Ayling, 1981; Hobbs & Huenneke, 
1992; Paine & Vadas, 1969). Beyond impacting the physical envi‐
ronment (Gerwing, Drolet, Barbeau, Hamilton, & Allen Gerwing, 
2015; Thrush, Hewitt, Norkko, Cummings, & Funnell, 2003), dis‐
turbances can also impact the physiology (González‐Tokman, 
Martínez‐Morales,	Farrera,	Rosario	Ortiz‐Zayas,	&	Lumaret,	2017),	
behaviour	(Sturdivant,	Díaz,	&	Cutter,	2012),	biomass	(Warwick	&	
Clarke, 1993a), density (Conlan, Lenihan, Kvitek, & Oliver, 1998) 
and richness (Buckling, Kassen, Bell, & Rainey, 2000; Cox et al., 
2017) of species/communities. Understanding the role of distur‐
bances in ecosystems is far from a purely theoretical exercise. 
In a world undergoing rapid global climate change (Houghton et 
al., 2001; Stachowicz, Terwin, Whitlatch, & Osman, 2002), and 
with discrete anthropogenic disturbances often interacting with 
climate	 change	 (Barange	 et	 al.,	 2014;	 Duinker	 &	 Greig,	 2006;	
Halpern, Walbridge, et al., 2008), the practical necessity of under‐
standing and predicting the outcome of disturbances is increasing. 
By bad luck, the impact(s) of a disturbance may vary so widely that 
predicting its outcome is challenging.

The response of a community to disturbance varies by habitat 
type (Schratzberger & Warwick, 1998), type and predictability of 
disturbance (Austen, Widdicombe, & Villano‐Pitacco, 1998; Hobbs 
& Huenneke, 1992; Reice, Wissmar, & Naiman, 1990), initial pop‐
ulation densities (Gerwing, Drolet, et al., 2015), life history stages 
and strategies of affected individuals (Thistle, 1981), species trophic 
level (Wootton, 1998), type of resources available (Wootton, 1998), 
community composition and tolerance of species to disturbance 
(Hobbs & Huenneke, 1992; Warren, 1996), time of year (Gerwing, 
Drolet, et al., 2015; Hobbs & Huenneke, 1992), competition within 
the system (Hughes, Jarrett, Kimbro, & Stachowicz, 2007; Violle, Pu, 
& Jiang, 2010) and community successional stage (Cadotte, 2007; 
Sousa,	 1979;	 Zajac,	 Whitlatch,	 &	 Thrush,	 1998).	 Further	 compli‐
cating the situation is the fact that a disturbance is often part of a 
continuous process, with multiple disturbances interacting and im‐
pacting a community in a cumulative manner. Therefore, the cumu‐
lative impact of the entire disturbance regime must be understood 
(Crain, Kroeker, & Halpern, 2008; Hobbs & Huenneke, 1992; Reice 
et al., 1990). Understanding cumulative impacts is difficult, but doing 
so is essential to comprehend the role of disturbances in structur‐
ing	 ecosystems	 (Barange	 et	 al.,	 2014;	 Crain	 et	 al.,	 2008;	Halpern,	
McLeod,	Rosenberg,	&	Crowder,	2008).	 In	more	practical	manner,	
such an understanding is necessary if we are ever to conduct robust 
environmental assessments that can accurately predict the outcome 
of disturbances associated with climate change or human develop‐
ment (Duinker & Greig, 2006).

Disturbances are often studied using a Before‐After‐Control‐
Impact	(BACI)	design	(Underwood,	1994),	where	environmental,	pop‐
ulation or community conditions are investigated before and after 
a disturbance, as well as in impacted (or potentially impacted sites) 
and nonimpacted sites (Gerwing, Hamilton, Barbeau, Haralampides, 
& Yamazaki, 2017). The BACI design is a powerful method to de‐
tect disturbances, but relies upon sampling before and after a dis‐
turbance, as well as in disturbed and nondisturbed sites; conditions 
that are not always available. Further, it is often challenging to select 
variables to study in situ, given the number of factors (described 
above) that can modify the outcome of a disturbance. One informa‐
tive and relatively easy to measure parameter used in investigations 
of disturbances is community heterogeneity. Disturbed or stressed 
communities from multiple habitat types are often highly heteroge‐
neous and characterized by high statistical dispersion (Anderson, 
Gordon, Crawley, & Hassell, 1982; Fraterrigo & Rusak, 2008; 
Pearson & Rosenberg, 1978; Warwick & Clarke, 1993b; Wootton, 
1998). Statistical dispersion is a measure of how variable individual 
samples are from the multivariate average of the community condi‐
tion (species presence/absence and density). In more specific man‐
ner, dispersion measures the distance between an individual data 
point and the centroid, the multivariate average of all data points 
(Fraterrigo & Rusak, 2008; Warwick & Clarke, 1993b). Disturbances 
occurring heterogeneously through space and time (Cadotte, 2007; 
Chambers et al., 2013), or influencing individual members of a com‐
munity in various ways—species‐specific decreases, increases, or no 
impact (Gerwing, Gerwing, et al., 2017; Vaquer‐Sunyer & Duarte, 
2008)—will result in community patches diverging from each other, 
as well as the average community condition (Anderson et al., 1982; 
Fraterrigo & Rusak, 2008; Warwick & Clarke, 1993b). Community 
dispersion has been used before to assess whether or not an eco‐
system was disturbed by discrete human disturbances (Gerwing, 
Hamilton, et al., 2017). However, although disturbed communities 
are often characterized by high community heterogeneity and sta‐
tistical dispersion (Anderson et al., 1982; Fraterrigo & Rusak, 2008; 
Pearson & Rosenberg, 1978; Warwick & Clarke, 1993b; Wootton, 
1998), other disturbed communities are not (Barnes, 1999; Cowie, 
Widdicombe,	&	Austen,	2000;	Hughes	et	al.,	2007;	Mackey	&	Currie,	
2001;	Reise,	1984;	Sousa,	1980;	Thistle,	1981).	As	such,	the	useful‐
ness of dispersion in identifying or understanding a disturbance is 
unclear; however, dispersion could be a powerful tool to study and 
identify disturbed habitats.

To the best of our knowledge, no other studies have empirically 
evaluated the relationship between statistical dispersion and distur‐
bance. Therefore, we used the soft‐sediment infaunal communities 
along the north coast of British Columbia (BC), Canada, to determine 
whether an infaunal (animals living in sediment) community exposed 
to varying intensities and frequencies of a mechanical disturbance 
exhibited higher community dispersion than nondisturbed commu‐
nities. An infaunal invertebrate community was selected as inter‐
tidal infaunal often react strongly to disturbance (Cowie et al., 2000; 
Gómez	Gesteira	&	Dauvin,	2000;	Ruiz	et	al.,	2005;	Zajac	et	al.,	1998)	
and has been used as a model to describe community succession 
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following disturbances (Pearson & Rosenberg, 1978,1976; Pearson 
& Stanley, 1979). In more specific manner, previous work has shown 
that the infaunal community along the north coast of BC varies with 
disturbances (Gerwing, Gerwing, et al., 2017). Therefore, if dis‐
turbed communities do in fact exhibit high statistical disturbance, 
then measurements of community dispersion may be a powerful 
tool to study and understand the role of disturbances in structur‐
ing biological systems, and to identify disturbances in environmental 
assessments.

2  | MATERIAL S AND METHODS

We used the Cassiar Cannery (CC) mudflat along the north coast 
of BC to investigate whether community dispersion varied with dis‐
turbance	 (Figure	 1).	 This	 mudflat	 is	 strongly	 estuarine	 (4–10	PSU	
during the time of the experiment), as it lies at the mouth of the 
Skeena River (Gerwing, Cox, et al., 2017; Gerwing, Gerwing, et al., 
2017;	McLaren,	2016).	CC	is	dominated	by	fine	silts	(<63	μm), with 
small	 amounts	 of	 fine‐grained	 sand	 (125–250	µm)	 also	 present	
(McLaren,	2016).	The	top	1–3	mm	of	surface	sediment	is	usually	oxic,	
with reduced and anoxic sediment below (Gerwing, 2016; Gerwing, 

Gerwing, et al., 2017). Within this sediment, the infaunal community 
is	diverse,	and	40	infauna	taxa	have	been	observed	at	CC	(Gerwing,	
2016; Gerwing, Gerwing, et al., 2017). The number of taxa observed 
within a 1‐m2	plot	is	usually	6,	but	ranges	from	4	to	10.	The	infaunal	
community is dominated by Cumacea (primarily Nippoleucon hinu‐
mensis with Cumella vulgaris observed less frequency), Polychaetes 
(Families Phyllodocidae [Eteone californica], Capitellidae [Capitella 
Species Complex] and Spionidae [Pygospio elegans]), Oligochaetes 
(Paranais litoralis), Nematodes, Copepods (order Harpacticoida), 
Amphipods (Americorophium salmonis) and the bivalve Macoma bal‐
thica (Gerwing, 2016; Gerwing, Gerwing, et al., 2017).

2.1 | Experimental design

Sediment was mechanically disturbed, using a garden rake with tines 
10 cm long, to a depth of ~ 25 cm (Cowie et al., 2000), simulating 
ice scour (Gerwing, Drolet, et al., 2015) or dredging (Thomas, 1993). 
Sediment was scoured homogenously with the rake until the sedi‐
ment had a soupy consistency. A mechanical disturbance allowed 
complete control over the frequency, intensity, duration and scale of 
disturbance (Gerwing, Gerwing, et al., 2017).

To evaluate whether increasing disturbance frequency in‐
creased community dispersion, four experimental treatments 
(Figure 2) were established at CC on June 2, 2016, during the peak 
of infaunal community richness and density (Gerwing, 2016): con‐
trol (no disturbance), F1 (sediment disturbed once at the beginning 
of	a	4‐week	period),	F2	(disturbed	twice;	every	2	weeks	in	a	4‐week	
period) and F3	 (disturbed	four	times;	every	week	in	a	4‐week	pe‐
riod). In the middle intertidal zone (equidistance from the high and 
low	water	lines),	40	1‐m2 plots were established, 10 plots per treat‐
ment. Rebar was used to mark the corners of each plot, and each 
plot was further subdivided into four 0.25‐m2 quadrats. Treatments 
were randomly assigned to individual 1‐m2 plots and initially dis‐
turbed	on	June	2nd.	At	the	end	of	4	weeks,	one	sediment	sample	
was collected from the centre of each quadrat, to avoid edge ef‐
fects, on July 23, 2016 (Gerwing, Gerwing, et al., 2017). Samples 
were collected using a 10‐cm‐long sediment corer, with a 7 cm 
diameter (Gerwing, Allen Gerwing, Drolet, Barbeau, & Hamilton, 
2015; Gerwing, Drolet, Hamilton, & Barbeau, 2016; Gerwing, 
Gerwing, et al., 2017). To retain infauna, sediment was later passed 
through	a	250‐µm	sieve	(Crewe,	Hamilton,	&	Diamond,	2001)	and	
preserved in 95% ethanol (n	=	40	per	treatment,	160	total).

To determine whether increasing disturbance intensity resulted 
in an increase of community dispersion, five intensity treatments 
(Figure 2) were established on June 2, 2016: control (no disturbance), 
I1 (plots 25% disturbed), I2 (plots 50% disturbed), I3 (plots 75% dis‐
turbed) and I4 (plots 100% disturbed). Plots and quadrats were es‐
tablished as described above, and we collected sediment samples at 
the end of 2 weeks (July 9, 2016; n	=	40	per	treatment,	200	total).	
Two weeks is enough time for recovery of this community to have 
begun, but not to have been completed (Gerwing, 2016; Gerwing, 
Allen Gerwing, et al., 2015; Gerwing, Gerwing, et al., 2017; Reise, 
1984).

F I G U R E  1   Location of the experimental mudflat, Cassiar 
Cannery	(CC;	54.178092°,	−130.176924°),	along	the	north	coast	of	
British Columbia, Canada



4 of 9  |     GERWING Et al.

At last, to quantify whether the experimental set‐up biased 
our results, we assessed the appropriateness of control replicates 
(Underwood, 1997) by also collecting additional experimental con‐
trol samples (Gerwing, Gerwing, et al., 2017). If control replicates 
are similar to experimental control replicates, then the rebar set‐up 
did not bias our results, indicating that we can extrapolate our find‐
ings to mudflat conditions outside our experimental set‐up. On both 
sides of the experiment, five 3‐m transects (10 transects total), sep‐
arated by 5 m, were established from the top to the bottom of the 
experiment. The first transect was 5 m away from the experiment to 
avoid sediment disturbed during experimental set‐up. We collected 
(July 9th) three sediment samples from the top, middle, and bot‐
tom of each transect (n = 30; collected and processed as described 
above). Two transects running parallel to, but 5 m from the top and 
bottom of the experiment were also established. Quadrats were not 
established, but five sediment samples were collected, as described 
above, spaced equidistant along each transect (n = 10). Overall, we 
collected	 40	 additional	 experimental	 control	 samples	 (Gerwing,	
Gerwing, et al., 2017).

All sediment samples were later processed under a dissecting 
microscope, and specimens were identified to the lowest possible 
taxonomic unit (Gerwing, Gerwing, et al., 2017; Gerwing, Hamilton, 
et al., 2017; Thrush et al., 2000, 2003). Cumaceans, Amphipods, 
Polychaetes, Nemerteans, and Bivalves were identified to spe‐
cies. Nematodes were identified to phylum, Copepods to order, 
Ostracods to class, and Chironomids (larvae) to family.

2.2 | Statistical analyses

Community dispersion was calculated using the statistical program 
PRIMER	 V.7	 with	 the	 PERMANOVA	 (Permutational	Multivariate	

Analysis	of	Variance)	add‐on	 (McArdle	&	Anderson,	2001).	A	 re‐
semblance matrix was calculated from infaunal densities using 
Bray–Curtis	 coefficients	 (Clarke,	Somerfield,	&	Chapman,	2006).	
We fourth‐root transformed taxa densities to improve assess‐
ment of rare and common taxa on community structure (Clarke & 
Gorley, 2006). Community data were grouped by treatment and 
plot (e.g., F1 treatment, plot 1) to account for multiple measures 
within a plot, and dispersion, distance of a quadrat from the cen‐
troid of grouped data (the four quadrats that make up a plot), was 
calculated	 using	 PERMDISP	 (Anderson,	 Gorley,	 &	 Clarke,	 2008;	
Fraterrigo	&	Rusak,	2008;	Manly,	2004).	In	essence,	we	calculated	
the statistical distance (in this case unitless) of each quadrat from 
the multivariate average (centroid) of the four quadrats that made 
up each 1‐m2 plot.

ANOVAs using community dispersion as the response vari‐
able	 were	 conducted	 in	 Minitab	 V.17.	 Homogeneity	 of	 variance	
was assessed using Cochran’s test, and normality of residuals was 
evaluated visually (Underwood, 1997). In all cases, variances were 
homogenous, but dispersion data were log transformed to correct 
for skewed residuals. The appropriateness of control replicates was 
assessed using ANOVAs, with treatment as a fixed factor (2 levels; 
control and experimental control). We compared experimental con‐
trol samples to the samples collected from control quadrats (n	=	40	
per treatment, 80 total). The ANOVA evaluating the relationship 
between disturbance frequency and community dispersion incor‐
porated treatment as a fixed factor (four levels; control, F1, F2 and 
F3; n	=	40	per	 treatment,	160	total),	and	plot,	nested	within	treat‐
ment as a random factor. The ANOVA investigating the relationship 
between community dispersion and disturbance intensity was run 
as described for the frequency experiment (five treatment levels: 
control, I1, I2, I3 and I4; n	=	40	per	treatment,	200	total).	In	all	cases,	

F I G U R E  2   Schematic of the experimental design to determine whether community dispersion increased with frequency or intensity 
of disturbance. Each square represents a 1‐m2 plot. Within each plot are four 0.25 m2 quadrats. The frequency experiment had four 
treatments: Control = sediment not disturbed; F1	=	sediment	disturbed	once	at	the	beginning	of	a	4‐week	period;	F2 = sediment disturbed 
twice	in	4	weeks,	every	2	weeks;	and	F3	=	sediment	disturbed	every	week	in	a	4‐week	period.	The	intensity	experiment	had	five	treatments:	
Control = sediment not disturbed; I1 = 25% of the surface area disturbed (grey squares); I2 = 50% of the surface area disturbed; I3 = 75% of 
the surface area disturbed; and I4 = 100% of the surface area disturbed. In situ, the two experiments were placed next to each other
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α = 0.05 was used. In conclusion, post hoc power analyses, the abil‐
ity of ANOVAs to detect a statistical difference, were conducted as 
described	 in	Zar	 (1999).	Based	upon	community	dispersion	values	
from similar soft‐sediment systems (Gerwing, Allen Gerwing, et al., 
2015; Gerwing, Hamilton, et al., 2017), we assumed that a biolog‐
ically significant difference in community dispersion was a differ‐
ence	of	50%–100%	of	the	average	observed	community	dispersion	
(17.76).

3  | RESULTS

A statistically significant difference in dispersion was observed be‐
tween the frequency controls (mean ± SE: 22.58 ± 1.53) and the 
experimental controls (16.81 ± 1.31); however, no difference was 
observed between the experimental control and the intensity con‐
trol	replicates	(14.83	±	0.95;	Table	1).	Given	the	small	observed	dif‐
ference (~5) between experimental and frequency controls, and the 
high power of the ANOVA (Table 2), we concluded that this differ‐
ence is not biologically significant. As such, control replicates are 
considered to be adequate for this investigation.

We did not observe a statistically significant difference in com‐
munity dispersion between disturbances of varying frequency and 
intensity (Figure 3; Tables 2 and 3). Not only was there no statis‐
tically significant difference between experimental treatments, but 
none of the treatments were different from the controls. Therefore, 
disturbance did not increase infaunal community dispersion.

4  | DISCUSSION

We found no evidence to support the postulate that disturbed in‐
faunal communities would exhibit higher community dispersion (het‐
erogeneity) than nondisturbed communities on intertidal mudflats 
along	the	north	coast	of	BC.	Many	studies	have	reported	increased	
dispersion or community heterogeneity in disturbed communi‐
ties when compared to nondisturbed areas (Anderson et al., 1982; 
Fraterrigo & Rusak, 2008; Pearson & Rosenberg, 1978; Warwick & 
Clarke, 1993b; Wootton, 1998); however, other studies report find‐
ings similar to ours, no increase in community dispersion, or even 
decreased variability with disturbance (Barnes, 1999; Cowie et al., 
2000;	 Hughes	 et	 al.,	 2007;	Mackey	 &	 Currie,	 2001;	 Reise,	 1984;	
Sousa, 1980; Thistle, 1981). Decreasing variability with disturbance 

is often the case when disturbances are very severe or occur homog‐
enously	across	a	landscape	(Conlan	et	al.,	1998;	Miller,	Roxburgh,	&	
Shea, 2011; Petraitis et al., 1989; Sousa, 1979). Although dispersion 
did not vary between control replicates and the experimental treat‐
ments in our study, there were statistical differences between them. 
These differences are due to the location of the centroid (multivari‐
ate average of community composition and densities) of each treat‐
ment, not the spread of individual data points around the centroid 
(dispersion) (Gerwing, Gerwing, et al., 2017). In short, mechanically 
disturbing the sediment did impact this infaunal community; how‐
ever, disturbed plots were not characterized by higher dispersion 
than nondisturbed plots.

The lack of increased community dispersion in disturbed treat‐
ments	is	likely	a	result	of	the	dominant	infaunal	taxa.	Overall,	40	in‐
faunal taxa were observed; however, control and experimental plots 
were primarily dominated by six taxa: the Cumacean Nippoleucon 
hinumensis, the Polychaete Capitella Species Complex, the 
Oligochaete Paranais litoralis, Nematodes, Copepods from the order 
Harpacticoida and the bivalve Macoma balthica (Gerwing, Gerwing, 
et al., 2017). Such uniformity resulted in low community dispersion 
in experimental and control treatments. This ecosystem, even when 
not disturbed by ecologists, is dominated by opportunistic species 
that often characterize disturbed habitats (Fauchald & Jumars, 1979; 
Pearson & Rosenberg, 1978; Wilson, 1991). Other intertidal mud‐
flats	 are	 dominated	 by	 similar	 species	 (Ambrose,	 1984;	 Gerwing,	
Allen Gerwing, et al., 2015; Thrush et al., 2003), likely a product of 
the highly stressful nature (frequent sediment scouring, daily hy‐
poxia at low tide, etc.) of intertidal habitats in general (Altieri, 2006; 
Valdivia,	 Scrosati,	Molis,	 &	 Knox,	 2011).	 Although	 the	mechanical	

Experiment Source df SS MS F p

Frequency Treatment 1 0.11 0.11 11.37 0.001

Error 78 0.75 0.01

Total 79 0.86

Intensity Treatment 1 0.03 0.03 0.64 0.43

Error 78 3.13 0.04

Total 79 3.15

TA B L E  1   Summary table of ANOVAs 
assessing if community dispersion of 
experimental controls (replicates outside 
the experimental set‐up) was statistically 
different than control replicates within 
the experimental set‐up. Significant and 
interpretable p values are in bold

TA B L E  2   Power (%) of ANOVAs to identify a statistically 
significant difference in community dispersion. Investigated 
differences were as follows: 100% (17.76), 50% (8.88) and 25% 
(4.44)	of	the	average	observed	community	dispersion	(17.76)

Comparison

Difference in dispersion

100% 50% 25%

Frequency: Control and experi‐
mental control

97 72 45

Intensity: Control and experimen‐
tal control

97 78 48

Frequency 88 60 30

Intensity 92 65 35
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disturbance used in this study did impact community composition 
and densities (Gerwing, Gerwing, et al., 2017), dispersion did not in‐
crease with disturbance due to the uniform dominance of the six 
taxa mentioned above. Therefore, in ecosystems where the differ‐
ences between successional stages are subtle (a result of changes in 
relative abundance rather than species replacement), statistical dis‐
persion may not be an effective tool to study or identify disturbance. 
Further study is required to better understand how other factors, 
such as diversity, community successional stage, species life history 
strategies and mobility will influence community dispersion in re‐
sponse to disturbances.

Another potential source of error is our inclusion of multiple 
species of copepods, ostracods and nematodes into bulk taxo‐
nomic categories (Harpacticoida, Ostracods and Nematoda) that 
were analysed with specimen identified to the species level. 
Binning was a taxonomic necessity, as copepod and ostracod 
taxonomy is unresolved along the north coast of BC, and nem‐
atodes would require a scanning electron microscope to identify 
to species (Gerwing, Gerwing, et al., 2017; Light, 2007). However, 
it is possible that this introduces enough taxonomic noise into 
the dataset that important trends could be obscured. This is not 
the case here, as reanalysis with these bulk taxonomic categories 

removed did not alter the results already presented here. As dis‐
cussed above, this likely has to do the with relatively uniform den‐
sities of these taxa between treatments (Gerwing, Gerwing, et al., 
2017). Future studies investigating the relationship between dis‐
persion and disturbance will also need to account for taxonomic 
noise.

5  | CONCLUSIONS

Despite failing to observe an increase in community dispersion with 
disturbance in our experiment, we still suggest that statistical dis‐
persion can be an informative parameter to use when studying or at‐
tempting to identify disturbances. On the Atlantic coast of Canada, 
Gerwing, Hamilton, et al., 2017 examined whether the opening of 
the spillway gates of a river causeway had negative impacts upon 
downstream intertidal ecosystems. Although Gerwing, Hamilton, et 
al., 2017 did investigate community dispersion, they also measured 
community composition and population densities, sediment con‐
ditions and resource availability. Dispersion was only one piece of 
evidence, amongst many, used to holistically study the potential im‐
pacts of this disturbance. Although more study is required to better 

F I G U R E  3  Mean	and	standard	error	(n	=	40)	of	experimental	treatments	determining	if	infaunal	community	dispersion	varied	with	
intensity or severity of a mechanical disturbance. C = control, sediment not disturbed; F1	=	sediment	disturbed	once	at	the	beginning	of	a	4‐
week period; F2	=	sediment	disturbed	twice	in	4	weeks,	every	2	weeks;	and	F3	=	sediment	disturbed	every	week	in	a	4‐week	period;	I1 = 25% 
of the surface area disturbed; I2 = 50% of the surface area disturbed; I3 = 75% of the surface area disturbed; and I4 = 100% of the surface 
area disturbed

Experiment Source df SS MS F p

Frequency Treatment 3 375.77 125.26 0.92 0.44

Plot (Treatment) 36 4,920.51 136.68 1.66 0.02

Error 120 9,881.79 82.35

Total 159 15,178.08

Intensity Treatment 4 59.59 14.90 0.36 0.83

Plot (Treatment) 45 1846.81 41.04 1.21 0.20

Error 150 5,097.53 33.98

Total 199 7,003.93

TA B L E  3   Summary table of ANOVAs 
assessing if infaunal community dispersion 
varied with intensity or severity of a 
mechanical disturbance. Significant p 
values are in bold
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understand the relationship between dispersion and disturbance, 
disturbance can increase community dispersion (Anderson et al., 
1982; Fraterrigo & Rusak, 2008; Wootton, 1998). Therefore, disper‐
sion is an important parameter to include when studying, or identify‐
ing disturbances (Duinker & Greig, 2006). However, as disturbances 
do not always result in increasing community dispersion (Hughes et 
al.,	2007;	Mackey	&	Currie,	2001),	statistical	dispersion	should	only	
be one parameter amongst many used in any attempt to understand 
or detect a disturbance.
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