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Fish Assemblage Stability Over Fifty Years in the Lake
Pontchartrain Estuary; Comparisons Among Habitats Using
Canonical Correspondence Analysis
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Bioloymical Scienaes, University of New Ovisans. New Ovleans, Louisiana 70148

ABSTRACT: We msessed fish assemblage stability over the last half century in Lake Pontchartrain, an eovironmentalby
degraded sligohaline esmary in southeastern Louisiana. Because assemblage instability over time has been consistently
associated with severs habitat degradation. we attempted to determine whether fish assemblages in demersal, neamshore,
and pelagic habitats exhibited change that was unrelated to natural fuchations in eovironmental variables (e.g.. assem-
hlage changes between wet and dry periods ). Collection data from three gear types (trawl, beach seine, and gill nets)
and monthly eovironmental data (salinity, temperature. and Secchi depth) were compared for four collecting pericds:
1954 (dry period), 1978 (wet period), 19961995 (wet period), and 19982000 (dry period). Canonical correspondence
analysis (CCA) revealed that although the three eovironmental variables were significantly assodated with the distribution
and abundance patterns of fish assemublages in all habitas (with the exception of Secchi depth For pelagic samples),
maost fish assemblage change ccourred among sampling periods (le. along a temporal gradient unrelated to changing
environmental variahles). Assemblage instability was the most pronounced for fishes collected by trawls from demersal
habitats. A marked lack of cydicity in the trawl data OCA dispgraom indicated o shift sway from a baseline demersal
assemblage of 50y age. Centroid positions for the five most collected spedes indicated thae three benthic fishes, Atlantic
croaker ( Miorapaganias widedsins), spot | Leiestomis xanfwres), and bardhead catfish (Ariss felis), were more dominant in
past demersal assemblages (1954 and 1978). A different situation was shown for planktiverous species collected by trawls
with bay anchovy (Andiea mitchilli) becoming more dominant in recent assemublages and Gulf menhaden (Brevoortio
pairames) remaining equally represented in assemblages over fime. Changes in fish assemblages from pearshore (beach
seine) and pelagic (gill net) habitats were more closely related to environmental flucmiations, though the CCA for beach
seine data also indicated a decrease in the dominance of M. andiwdatus and an increase o the proportion of A oiick il
over time. The reduced assemblage role of benthic fishes and the marked assemblage change indicated by traw] data
sugpest that over the last half century demersal hahbitats in Lake Pontchartrain have been impacted more by multiple
anthropogenic stressors than nearshore or pelagic habitaes.

Introduction faunas (Thompson and Fitzthugh 1985; Peterson
and Ross 19917, A.cqu'a.t.c asscssmcnt ofl_’:sh asscm-
tuarine habitats in the United States threatens fish- blage changes relative to possible habitat degra-
es of commerdial, recreational, and ecological im- daton cffects requires the B of data
portance (Thaver et al. 1996; Waste 1906; Peterson along large temporal and spatial scales (Poff and
et al 2000; Baltz and Jones 2003). The highly var- A7 19950 lcohali y
iahble physiochemical and biotic nature of estuaries S_l c ‘“’L‘L”FT?“’- 3'111_‘ = 1E° a mi_tstuary i
precludes simple diagnoses of significant environ- southeastern Lowimana, has been subject to nu-
tal probl {Peterson and Ross 1991; Nords METHs ?mr_hro_pogcmc impacts aver the last half
:;:1 a:Fd Roman 1996: Matern et al QDIjQ] De- century including urban and agricultural runoff,
termining the effects of natural and anthropogenic ?hc]]hj:cdg_mg_ m'c;ﬁshllr_)g_ Euihﬁ c1z_11 saltw:-:{tc_'r ;nd
disturbances on fishes is particularly difficult be- T.C:] d_:-lteg mputs._Fs ore mc;{ tl.:r_:-m_cm_ EQQTHPLE—
cause of their mobility relative to other estuarine ]tn 4 ]xl 32%3525 ggﬁa}r_}aus ;ﬂ 011'11:1:1: s Lene
. (Poff and Allan 1005; Able and Fahay and et al. ). Although some of these enviran-
?E%%?]i:::gncr 1995). In csLua:r'Jcs interhabitat mental stressors (urban and agricultural runoff, ar-
movc-mcnt, cspccia]]l.-'. by migrating. estuarine-de- tificial saltwater and freshwater inputs) exist pres:

. ently within the estwary while others (shell
pendent fishes, creates temporally dynamic fish dredging) have been discontinued. the environ-

mental degradation of Lake Pontchartrain has in-
| Corresponding author, ele: 504 ,/280-4032; fax 504,280 creased over time (Penland et al. 2002). Between
4022; email: moconnslBunc.sda 1900 and 1980, fisheres production in Lake Pont-
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Research Goals

- use data on large spatial and temporal
scales to assess long term trends in
important commercial species

- generate useful baseline data that could be
used in the future to understand which
species are in which habitats
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trawl beach seine
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- 4 trawl sites, 4 seine sites (LA, AL)
- 4 trawl sites, 3 seine sites (MS)

- spring (Apr. — Jun.) and fall (Sep. — Nov.)




Methods

- collected all finfishes and blue crabs,
brown shrimp, and white shrimp

- collected from 2012-2017 (2012-2015 data)

- abiotic data: temperature, salinity, and
dissolved oxygen

- habitat data: substrate composition
. '- _.
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Data Analyses

- combined current data with historical data
from 1986 — 2011 (large temporal scale)

- biotic spatial analyses: species
composition, ANOSIM

- environmental and habitat spatial
analyses: BIOENYV, PCA, _LINKTREE
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Data Analyses

- biotic temporal analyses: INDVAL

- index combining species abundance and
frequency of occurrence in different time
periods (Dufresne and Legendre, 1997;
Sirot et al. 2015)

[ 1986-1995 \ [ 1996-2005 \ [ 2006-2015 \
O .\
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Data Analyses

- abiotic temporal analyses: ANOVA,
environmental variables only (habitat
mostly static)

- temperature, salinity, and dissolved
oxygen

- detecting possible significant changes
among the three decades




Results: biotic spatial analyses

- species composition in trawl samples
differed among all three states

spring: ANOSIM, R =0.543, p = 0.001
fall: ANOSIM, R =0.722, p = 0.001

- not apples and apples...its apples, oranges,
and kumquats; implications for analyses
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Results: biotic spatial analyses

- species composition in beach seine
samples similar among all three states

spring: ANOSIM, R <0.06, p = 0.61
fall: ANOSIM, R <0.167, p = 0.14
- Huh? estuarine resident species, juvenile

estuarine-dependent species ‘sprayed’ into
habitats
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Results: abiotic spatial analyses

“...greatest significant (p < 0.05) separation of groups
involved LA differing from MS and AL (B% = 86) based
on...substrates that were >11% shell .”
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Results: biotic temporal analyses

- split into state-season-gear scenarios

- of the 56 most common species we
analyzed, 31 exhibited a significant
decline in at least one state-season-gear
scenario over the study period

- focused on those 13 species that
exhibited significant declines in more than
one state-season-gear scenario

i=- Pontchartrain

' Institute for
Environmental Sciences



Results: biotic temporal analyses

Table X3X. List of 13 coastal species that exhibited significant declines in more than one state-season-gear scenario over a three-
decade period (1986-2015) in the northern Gulf of Mexico states of Louisiana (LA), Mississippi (MS). and Alabama (AL). Samples
were taken over two seasons (spring and fall) each year and two gear types (trawl and beach seine) were used. Species are listed from
most to least total scenario declines. For each species. it 15 noted whether the decline occurred in the second (1996-2003) or third
(2006-2015) decade. Note that for beach seine samples, there were no sigmificant differences in species composition found among the
three states so all states were combined for the analyses. *One of three ecologically and commercially important crustacean species

included 1n the analyzed community. **Member of the Order Pleunronectiformes (flatfishes).

LA LA MS MS AL LAMS/ATL LAMS/AL
spring fall spring fall spring spring fall
Species\Scenano trawl trawl trawl trawl trawl seine seine

declined declined declined declined
in third in third in third in third
Callinectes sapidus® decade decade decade decade no decline no decline mno decline

declined declined declined declined
in third in second not present  in third in second not present
Sphoeroides parvus no decline no decline decade decade in samples decade decade in samples

declined declined declined
not present not present  in third  not present  in third in third notpresent mnot present
Citharichthys spilopterus** 1n samples in samples decade in samples decade decade in samples  in samples

declined declined declined
not present not present not present in second  in second in third not present not present
Etropus crossofus™* in samples 1n samples m samples decade decade decade in samples 1n samples

declined declined declined
not present not present  in third  in second in third not present not present
Svmphurus plagiusa®* in samples  in samples decade decade no decline decade in samples  in samples
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Results: biotic temporal analyses

Species\Scenano

Ariopsis felis

Farfantepenaeus aztecus™®

Paralichthys lethostigma®**

Menidia peninsulae

Fundulus similis

Ictalurus furcatus

Cynoscion arenarius

Polydactvlus octonemus

no decline

no decline

declined
in third

decade

not present
in samples

not present
in samples
declined

in second
decade

no decline

no decline

no decline

no decline

not present
1n samples

not present
in samples

not present
in samples

not present
1n samples

no decline

not present
1n samples

MsS
spring
trawl

declined
in secomnd
decade

declined
in third
decade

declined
in third
decade

not present
in samples

not present
in samples

declined
in third
decade

declined
in third
decade

declined
in second
decade

MS
fall
trawl

declined
in second
decade

declined
in third

decade

not present
in samples

not present
in samples

not present
in samples

not present
in samples

declined
in third

decade

not present
in samples

no decline

no decline

not present
in samples

not present
in samples

not present
in samples

not present
in samples

no decline

declined
in second

decade

AL
fall
trawl

no decline

no decline

not present
n samples

not present
in samples

not present
in samples

not present
n samples

no decline

not present
n samples

LAMS/AL
spring
seine

declined
in second
decade

not present
in samples

declined
in second
decade

declined
in third

decade

not present
in samples

not present
in samples

LAMS/AL
fall
seine

no decline

no decline

not present
i samples

declined
in second
decade

declined

in third
decade

not present
i samples

no decline

not present
in samples
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Results: abiotic temporal analyses

- LA trawl sites became saltier in both spring
(ANOVA, p < 0.01) and fall (ANOVA, p < 0.01)

- MS spring trawl sites (ANOVA, p < 0.02) and
AL trawl sites for both spring (ANOVA, p <
0.01) and fall (ANOVA, p < 0.01) became
warmer

- LA: losing wetland buffer, but perhaps the
River will keep temperatures cool in future
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Summary

- biotic differences among
state trawl samples

- likely driven in part by
differences in
environmental conditions
and habitat

- no differences in species . =-
composition among states -~ = — -
for beach seine samples
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Summary

- declines over time for blue
crabs, brown shrimp,
some flatfishes, and other
benthic-oriented species

- LA sites have become
saltier while most MS and
AL sites have become
warmer

- concern: east-west
running coast...no escape
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