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ABSTRACT 

MEGAN E. HART. Nest Success and Nest Predators of Seaside Sparrows (A 1111110clromus 

111ariti111us) following the Deepwater Horizon Oil Spill. (U nder the direction of DR. STEFAN 

WOLTMANN). 

In 20 I 0, the Deepwater Horizon oil platform released 4.9 million barrel s of oil into the 

Gulf of Mex ico. Out of the 1700 kilometers oiled, the heaviest oiling occurred on the Louisiana 

shoreline and salt marshes, which are the habitat fo r many organisms including year-round 

res idents like the Seaside Sparrow (A m111odra111us 111ariti111us) (Michel et al. 2013). We monitored 

nests from mid-March to June of 2012 to 20 17 on oiled and unoiled areas in Plaquemines Parish 

located in southeastern Louisiana. Nests were monitored every two to three days until nest fate 

was determined and categori zed as successful , failed, or unknown. After fate was determined, 

vegetation structure and compos ition was recorded fo r nests and a corresponding random point 

(typified the overall pl ot vegetation). The main fa te of Seaside Sparrow nes ts was failure and 

83clc of all nests failures were due to predation. When nest and plot vegetati on were examined, 

there appears to be some difference between oi led and unoil ecl plots with some overlap between 

the two treatments. Nests placed in oil ed areas had lower daily nest surviva l rates than nests in 

unoil ecl areas across all the years with variation between years. When we examined what 

va ri ables we re driving nest success. clay of nest initiation within the breeding season and 

vegetation appeared to be important to predicting nest success. We were also able to identify 

three nest predators: Marsh Ri ce Rat (Orr:.0111_\'s polusrris), Ame rican Mink (Neov ison vison) , 

and Squareback Marsh Crab (A mwses ci11 ereu111 ). It appears that Seaside Sparrow nest success 

may not be dri ven by oil presence but by differences in vegetati on and nest initiation , which has 

the potential to affect predation probab ility. 
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Chapter I 

Introducti on 

The coastal ecosystems of the northern Gul f of Mex ico prov ide a myriad of ecological 

and economic services li ke the protecting inl and area. from. torm. and fl oodwater and prov iding 

habitat fo r food and game species, but these areas are also suscept ible to anthropogenic 

disturbances. One such disturbance occurred on April 20, 20 I 0. when the Deepll'a ler Horiw n 

platfo rm ex pl oded and sank in the Gul f of Mexico. which resu lted in the deaths of 11 men 

aboard the platfo rm and the uncontro ll ed release of oil. Over the nex t 87 days. the well continued 

to discharge oil while efforts were made to cap and contain the !low from the broken wellhead, 

spilling an estimated 4.9 mill ion barrels of oil into the surrounding waters. making it one of the 

largest marine oil sp ill s in United . tatcs· history (Camilli ct al. 2010). By the time the cap wa. 

pl aced. oil had been wide ly dis tributed by currents to the northern Gulr coast. and much oil 

coa ted the ocean lloor (Va lenti ne ct al. 201-+). In all. 1.700 kilometers of :horclinc were affec ted 

along the northern Gu lr or Mexico. \\"ith the lmJ,·ic\t oiling occu rring in Louis iana. which was 

the closes t land area to the Oee1J11 ·a1er Hori:.011 platform ( 1cndclssohn et al.20 12. Michel et al. 

20 13). Because there had been fc\\' 1xc,·ious oil spills or this magnitude in the wa rm coastal 

waters or the Gul r of Mexico. the persistence or oil residue and the long-term effec ts of oil on 

these coastal and marine ecosystems arc unkno\\·n. 

The pers istence of oil residue depends on the particular hydrocarbon composi tion of the 

oil. which may increase or decrease longc,·ity of oil in the cn,·ironment. Regardles. of ori gin , all 

crude oil is made up of the same four main hydrocarbon compounds known as resi ns, 

asphaltenes, saturates . and aromati cs (Leahy and Col\\'ell 1990). These fo ur components vary in 
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their co11cc nt ratio 11 based on where the oil ori ginates, but saturates and aromatics arc usual ly the 

most abu nda nt compounds fo und in crude oil (Mendelssohn et al. 20 12) . Satu ra tes are usuall y 

stra igh t-chained. branched, or cyclic structures and typicall y make up the greatest percentage of 

hydrocarbons found in crude oil , with some of the cyc lic saturates being res istant to 

biodegradation (Mendelssohn et al. 20 12). Aromatic hydrocarbons can range from simple single­

ring structures to the more complex cyclic aromatic structures with multiple condensed rings, 

wh ich are known as pol ycyc lic aromati c hydrocarbons (PAHs; Mendelssohn et al. 2012). PAHs 

are the most toxic of the compounds in oil due to their unique structure and bonding capabi lities, 

which increases their solubility and ability to influence various enzyme-mediated reactions that 

occur in organisms (Akcha et al. 2003). Because of the toxic and mutagenic effects of PAHs, 

they are the most environmentally significant compounds fo und in crude oil. In addition to their 

tox icity, PAHs are typicall y the las t compounds to degrade in the environment and can persist 

years after a spill , which is the case in the 1989 Exxon Valdez spill (S hort et al 2007, Esler et al. 

20 I 0). The long-term effects of toxic oil compounds are large ly unknown and are of great 

concern fo r organi sms and ecosystem functions in the affected areas (Mendelssohn et al. 20 12). 

In contrast with the almost immediate impact to the shoreline fo llowing the Exxon Valdez spill , 

Deepwater Horizan oil (also known as Macondo oil , as it ori gi nated from the Macondo well) did 

not reach mainland Loui siana until May, which all owed for degradation via ultrav iolet radiation 

and microbial processes before it washed ashore (Leahy and Colwell 1990, Turner et al. 20 14). 

However, the extent of degradation of PAHs and the potential effects of oi l in coastal ecosystems 

is still not full y understood . 

When organisms come in contact with oil , effects from the exposure are varied in their 

1ieverity and symptoms. Direct effects of oil often in vo lve the physical coat ing of organisms. and 
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symptoms appear soon after contact (Ball and Truskewyez 20 13). Oil reduces the water-repellant 

and therrnoregul atory capab ilities of fur and feathers. causing hypothermia and potenti all y death 

fro m inadequate thermoregul ati on (Jenssen 199-+ ). Oil coating can also affect fli ght perfo rmance 

in birds, and can cause suffocati on if oil is ingested or inhaled by organi sms li ke aquatic 

mammals or seab irds th at utili ze the water and ai r interface for feeding or breathing (Ball and 

Truskewyez 20 13). In add ition. oil in hypox ic areas like the Dead Zone in the northern Gul f of 

Mex ico can also cause a further oxygen depri\'ation from microbes breaking down the oil 

compounds. which can cause suffocati on and re. ul t in large die oil · of aquati c organi sms 

(Whitehead 201 3). These direct effects can cause increa ..,cd mort ality in many species ex posed to 

oil. and 1hi s is what 1ypi ca ll y come '.-. to mind " hen firsl con. idering the dangers of oil t 

organisms. 

Exposun: lo oil can also ha, e clfr ·h that arc not"" rcad il) ap parent compared to the 

cx 1crnal coaling or an organi, m. These cffcch ma) not he immcd iatcl) lethal hu t ha\'e the 

polcnl ial to pcrsisl for 111any ) ca rs ( Berg.eon Burn" ct al. 201 -l ). For example . the longev it y and 

toxici1 y or PAHs can cause da111agc to 01·g,111i 111 , and their "urrnund in g cnYirnnrncnt: damage by 

lox ic substances can often he idcn1i fic d 1hrough the uprcgulation or de toxi fic ation genes. P Hs 

can he dc1cc1cd rclati, cl:, soon th rough 1hc uprcgulatinn or the deto xifica ti on gene hepati c 

cytochrome P..+50 ox ) gcnasc tCYPI .~\ ) (Ori , and Rohen " 201 .1). Prolonged exposure to PAHs 

L·an cause the fnn11 a1io11 or PAH 111c1ahnl i1 c" that hind 10 and damage an organi sm· s D A. which 

causes the fn rn1a1i o11 ur DN.4- addul"ls thal arc gcnn10, ic 1:---:cll ltJ tJ. Bcrgcon Burns et al. 20 14). 

If these add ucts arc 1101 repaired h:, the hod :,. 11 orn1a l ce ll-- ca n malfunc tion that. in turn. can lead 

tn llllltations and cancer. espec iall y in longer li,cd organisms like hu ma ns (Akcha et al. 2003). 

Other effec ts of PA Hs include reprnducti,·c d:, sfun L·ti on. imrn unosuppress ion. hepat ic and renal 



da111agc. and cdc 111 a in vertebrates (Malcom and Shore 2003. Alonso-A lva rez ct al. 2007 ). PAHs 

can have developmental effects on the offspring of organisms in affected areas and exposure 

primaril y occurs through maternal transfer or topical exposure, which can cause damage to cell s, 

deve lopmental abnormalities, reduction in body measurements, and reduced survival of young 

(A lbers 2006). Some of these developmental abnormalities were observed on developing Mahi 

Mahi (Coryphaena hippurus) larvae when exposed to diffe rent concentrations of Deepwater 

Horizan oil. The larvae exhibited developmental abnormalities in their cardiovascular system 

and were symptoms of cardiogenic syndrome like contractility, looping, and circulatory defects 

(Edmunds et al. 20 15). This relati ve sensiti vity to oiling was seen in the earl y developmental 

stages of the organisms, which underlines the potential adverse effects on organisms that were 

oiled during the larval or juvenile stage during the Deepwater Horizan oil spill (Edmunds et al. 

2015). 

Secondary poisoning is another main pathway by which organisms are directl y affected 

by oil ; thi s typicall y occurs through ingestion of contaminated prey items (Bergeon Burns et al. 

2014). Both ori ginal source oiling and secondary oiling (both are types direct oiling) was seen in 

Common Loons (Gavia immer) after the Deepwater Horizan oil spill . Common Loons had oil on 

their feet, abdomen and tail , which is attributed to ori ginal source oiling. Common Loons also 

had PAH accumulations in their tissues fro m ingestion of contaminated prey items and the 

preening of fea thers exposed to oil , which constitute secondary and ori ginal source oiling (Paruk 

eta!. 20 14). 

Of the many areas that were impacted by the Deepwater Horizon spill , coastal wetl ands 

and salt marshes were among the most heav il y affected, accounting fo r 45 % of the overa ll oil 

impacted areas (Mende lssohn et al. 20 12, Michel et al. 20 13). The southern Atl ant ic and Gu Ir 
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coasts of North America hold the greatest concentration of the salt marshes in the world , which 

cover around 15,000 square kilometers (Greenberg et al. 2006). Due to the proximity of the 

Deepwater Horizon oil rig to the Loui siana coast, 95 % of all sa lt marsh oiling occurred in 

Louisiana. Salt marshes are wetlands that form near relatively sheltered coastlines of major 

continents in areas that also have both freshwater and saltwater influence, which allows for the 

build-up of sediment overtime (Greenberg et al. 2006). These areas of sediment are subsequently 

colonized by sa lt tolerant grasses like Juncus roemerianus (Black Needlerush) and Spartina 

olterniflora (S mooth Cordgrass), which are typica ll y the dominant pl ant spec ies in these areas 

and help stabili ze sediment (Greenberg and Maldonado 2006). 

North America has experi enced an estimated overall loss of 30-40% of coastal wetlands 

from anthropogenic activities like diking, development. and agriculture. The southeastern United 

States lost an estimated 13,000 hectares of salt marsh from 1985- 1995 (Greenberg et al. 2006). 

Additionally, sea level ri se has resulted in reduction of coastal wet lands and is projected to 

continue to lose 0.5 % to 1.5% of marsh per year through 2025 (Titus 1988). Sea level ri se will 

continue to put more pressure on these systems and any add itional stressors like the Deepwater 

Hori zon oil spill. for example. may speed up the rate of marsh loss and affect the ecological 

function of the mars h. 

Salt marshes are an important ecotone between terres tri al. freshwater, and marine 

ecosystems. For example. they provide refuge to a \ ari ety of yea r-round and seasonal marine and 

terrestrial life because of the important and close-linked interface between land and water 

(Greenberg and Maldonado 2006. Paruk et al. 20 I-+ ). These areas are also known host fi sheries 

for econom icall y important marine species and provides hab itat for a diverse vari ety of 

in vertebrate and ve rtebrate species (Greenberg and Maldonado 2006). Even though sa lt marshes 
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arc diverse with vertebrate and in vertebrate species that li ve arou nd or utili ze the marsh for part 

of the yea r, there are relat ively few terrestrial vertebrates that li ve year round and breed in salt 

marshes. Even fewer terrestri al vertebrates are salt marsh speciali sts, which may be due to their 

patchy distribution, high salini ty, frequent floodin g, and overall low structural heterogeneity 

(Greenberg and Maldonado 2006) . The few year-round res idents and specialists that are reli ant 

on the salt marsh ecosystem affected by the Deepwater Horiz.o11, oil spill are the most susceptible 

to detrimental effects from oil contamination (BergeOI1 Burns et al. 20 14). 

The Louisiana salt marshes were some of the most heav il y impacted areas of the oiled 

coastline. One way that the marsh was affected was through changes of vegetation health and 

structure. Gulf coast salt marshes are composed predominately of Juncus roe111 erianus and 

Sport ina a/temiflora with each of these res iding in different proportions throughout the marsh 

(Greenberg and Maldonclo 2006) . When J1111rns and Spo nino were heav il y oiled, both suffered 

mortality, which could be due to reduced cellular respi rati on and photosynthesis (Pezeshki et al. 

2000, Lin and Mendel ssohn 20 I 2. Silliman et al. 20 12). When both spec ies were ex posed to 

moderate amounts of oil , Sportino did not suffer as much mortality when compared to Juncus, 

which still suffered heavy mortality (Lin and Mendelssohn 20 12). Sponina also di splayed no 

signifi cant effect of oil on the aboveground biomass and stem den. ity (Lin and Mendelssohn 

20 12). Juncus , on the other hand , had reduced aboveground biomass and stem density at oiled 

sites (Lin and Mendelssohn 20 12 ). S1)([rti110 was much less susceptible to shoot oil coverage than 

J1111rns (Lin and Mendelssohn 20 12). In add ition. Sport ino took up to seven months to recover 

from total shoot coverage oiling wh ile J1111rns was not able to recover as we ll (Lin and 

Mendelssohn 20 12). These responses of marsh vegetation to heavy and moderate oi ling 
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increased shoreline eros ion in the affected area . . which are already under pre sure from ea level 

ri se and marsh subsidence (Lin and Mendel. . ohn 20 12 . Silliman et al. 20 12). 

One of the mos t abundant \'e rtcbrate species fo un d in the sa lt marsh i.· the Seaside 

Sparrow (A 11111wdro11w s 11w ri1i11 111s ). Sea. ide Sparrows arc one of the few ende mic and year­

rou nd res ident ve rtebrates in the -.a lt mar he-. along the tlanti c and Gul f coasts or orth 

America. The sa lt marshes of the two coa. t di ffe r in their ahi oti c aml biotic influence.' . 

includ ing. higher tides on the tl an tic coa t. aml J iffcrcnt, cgctation com po. iti on. both or \\'hich 

appear to ha ve resulted in difference-. in ne-.tin g tratc!.!ic , nf marsh-d\\ elling , parrows 

(G reenberg and aldondo 2006 ). lo-.t re card1 on . ·ca, 1de . ·paml\\ , ha, fo ·usct.l on the 

Atlanti c coas t popul at ion-. . ,, hi ch ha-. kft the C ull ·oa,t popula11011, fairl : undcr-.tuJicd . 

(Bcrgcon 13um, ct ;ii . 20 1 l. Sea ,1 lk .' p:11To\\, li,c .ind build thL·1r nc,1, 111 the , alt 111ar-.h grasses 

and kcd pri1 11a ril: 11n ill\ c11chralL' '- and ,ccd, fnund ,,11h111 the 1ll.1r h ,cgc1a111111 and on the 

, cdimenl. \\·hi ch rll a: put th L' lll at 111!.! hl'r n .., I,. nl ·nnta111111a11011 lrn111 oiled cd 1111cnh aml 

,·cgc1a1io11 (Po,1 and (i rn·nla\\ 2(H l9l. In the fir , 11,,0 :ca,, attn the rnl , pill. the re \\a, a 

decrease in Sca,i dc . paml\\ ahund.111L·c 011 n1kd ,11 ·, 1. ·1oul lcr ct al. 2ll I .1 l. The,L' fi ndi ngs. 

along \\·ith prclin1inar: an al: '- L' ' th .11 ha, L' , IH1\\ 11 l1l\\ ·r lkdg111 g prnhahilit: at o il ed sites . 

indi cate that Seaside Sparnl\\, " ere .1ff · ·tcd 111 , ,1111c d ·gr ·ch: the /) cc1 111 u1cr I l ori:011 oil spi ll 

(lk rgcnn Bu rns cl al. 201-+ l. Sca,id , Spa1Tn \\, L·11uld 111.11111 :, he afkrtcd th rough ,egetation 

strl1L· ture change due to thL· ir rcli an ·, nn, ·g ·tati,111 f11r the ·111Keal 111ent of ne , ts and areas in 

\\ hic h to fora ge (Post and Gree n la \\ 2()091. \\ .it h d ·r rea , ·d ,te rn de n,it:. nests may be more 

e.\posed and. therefore . more at ri:-.1-- for nest predation." hi r h i:-. the kading cause of av ian nest 
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failure (Ricklefs 1969. Martin 1995). Because these birds are year-round res idents, closely Lied Lo 

the marsh ecosystem, nest within the salt marsh grasses, and have been shown to have been 

affec ted by oil. they are a good indicators marsh health after the Deepwater Horiz.on oil spill. 

One way to assess changes in fitness and survival in av ian species like the Seas ide 

Spa,rnw is th rough studying nest success. Nest success is the probability that a nest survives to 

produce at least one fl edgling (Rotell a et al. 2004). Estimates of nest success may help ex plain 

changes seen at the population level (Rotella et al. 2004 ). For example, if nest success for a 

spec ies is lower in one breeding season than others, one would expect to see a decrease in the 

populati on size or perhaps a shi ft in age structure fo r the popul ation over time. A change in 

fitness could also be seen th rough a decrease in genes that were not passed on to the subsequent 

generation because of the lower nest success. Nest success studies have been widely used to 

study anthropogenic changes to the landscape, effects of nest parasites and predators, edge 

effects, and microhabi tat di ffe rences (Keyser et al. 1998, Benson et al. 20 I 0, Johnson et al. 201 2, 

Vasseur and Leberg 20 15). 

There are many facto rs that can pos iti vely or negati ve ly affect nest success fo r Seaside 

Sparrows. For example, on the Atlantic coast, Seaside Sparrow nest success was found to be 

influenced by the height of the nest site chosen by the fe male (Hunter et al. 201 6). Seas ide 

Sparrows used threat predictabili ty to dec rease the chances of fa ilure by lowering nest height, 

which reduces the chances of detec tion by predators (Hun ter et al. 20 16). If a pair 's previous nest 

was fl ooded, nest height of the subsequent nest was ra ised, presumably to reduce the chances of 

fl oodin o occurrin o aoain (Hunter et al. 201 6) . However, nests pl aced in higher vegetati on may be 
b b b 

located near areas inhabited by Marsh Ri ce Rats (Oryzamys pa/ustris; a potential Seaside 

Sparrow nest predator), which tend to li ve in ta ll er Juncus and Sportino patches (Post 1980: 
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G_jc rdrum ct al. 2005) . Thi s predati on ri sk could drive Seaside Sparrows to seek out lower 

\'cgctati on to avo id detec ti on by Marsh Ri ce Rats, which could lead to hi gher chances of 

flooding (Post 1980). Along the Gulf coast, nest concealment from predators may be the main 

dri ving force behind Seas ide Sparrow nest success because tidal flooding ri sk is lower and less 

predictable than on the Atlantic coast. If oiled areas have altered vegetation characteristics from 

oiling (e.g., decreased Juncus), it may result in reduced nest concealment, which, in turn, could 

decrea e nest success. 

To identify effects of oil on Seaside Sparrow nest success, we conducted a study from 

20 12-20 17 in the southern Louisiana salt marshes affected by the Deepwater Horiw n oil spill. 

We monitored Seaside Sparrow nests on oiled and unoiled plots, conducted vegetation surveys 

on each nest, and used video surveillance to assess causes of fa ilure. Nest survival data were 

used to build models to desc ribe facto rs that influence nest success, which included variables for 

year, plot, vegetation , and prec ipitation. We hypothes ized that there would be a difference in nest 

success between oiled and unoiled plots. It was predicted that ( I ) oiled plots would have lower 

nest success than unoiled plots, (2) vegetation characteri sti cs at nests would be different from the 

overall vegetat ion of the plot, (3) Seas ide Sparrows would place their nests non-randoml y on the 

plot to increase nest concealment. and (4) predati on by Marsh Ri ce Rats would be the main cause 

of fa ilure. Thi s chapter represents an overa ll introd ucti on to the various studies conducted in this 

thes is. 
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CHAPTER 11 

1 est success or Seaside Sparrows (A / ·· . . -.· •. . . 
· 11 111wc. 1amu.1 11wn//mus) after the Deepwoter Hori zon otl 

spill 

Introduction 
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The coastal ecosystem of the northern Gulf of Mexico provides a myriad of ecologic and 

economic services, but these areas are also susceptible to anthropogenic di sturbances. One such 

disturbance occurred on April 20, 20 I 0, when the Deepwater Horizon platfo rm exploded and 

sank in the Gulf of Mex ico, which resulted in the deaths of 11 men aboard the pl atform and the 

uncontro ll ed release of oil. Over the nex t 87 days, the well continued to di scharge oil while 

efforts were made to cap and contain the flow from the broken wellhead, which led to the spill of 

an estimated 4.9 million barrels of oil into the suITounding waters and made it one of the largest 

marine oil spill s in United States' hi story (Camill i et al. 20 10). By the time the cap was placed, 

oil had been widely di stributed by currents to the northern Gulf coast, and much oi l coated the 

ocean fl oor (Valentine et al. 2014 ). By the end of the oiling event, 1,700 kilometers of shoreline 

were coated along the northern Gul f of Mex ico, with the heaviest oiling occurring in Louisiana, 

which was the closest land area to the Deepwater Horizan platfo rm (Mendelssohn et al. 201 2, 

Michel et al. 20 13). Because there have been few oil sp ill s of thi s magnitude in the warm coastal 

waters of the Gul f of Mex ico, the persistence of oil res idue and the potenti al long-term effects of 

oil on coastal and marine ecosystems is poorly understood. 

Of the many areas that were impac ted by the Deepwater Horiz.on spill , coastal wetl ands 

and salt marshes were among the most heav il y affected, accounting fo r 45 % of the overall oil 

l·m pr t d (M d I h et al 20 J 2 Michel et al ?O 13). Of these affected areas, 95 % of all ac e areas en e sso n . , · -

, . It h ·i· d · L ·s1·a11a (M ichel et al. 20 13). Heav il y oiled sa lt marshes ,a mars 01 1ng occurre in ou1. < 
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, ,1~cri cnccd die-offs of Black Needl · h (J • ex , e, us uncus roemenonus) and Smooth Cordgrass 

(Sportino oltem{!lora) , which are the dominant vegetation species in thi s system (Pezeshki et al. 

2000. Lin and Mendelssohn 2012, Silliman et al. 2012). When both spec ies were in areas that 

were moderately oiled, Spartina suffered less mortality compared to Juncu s (Lin and 

Mendelssohn 2012). ln addition, areas where Spartino was heavil y oiled took up to seven months 

to recover completely; Juncus took a year or longer to recover (Lin and Mendelssohn 2012). 

These responses of marsh vegetation to heavy and moderate oiling increased shoreline erosion 

by almost double in some of the affec ted areas, which are already under pressure from sea level 

ri se and marsh subsidence (Lin and Mendelssohn 20 12, Si lliman et al. 20 12). 

The effect s of oiling can vary in their seve rit y and symptoms. Direct effects of oil 

(ori ginal source oiling) often invo lve the ph ysical coating of organisms and symptoms appear 

soon after contact occurs (Ball and Truskewyez 2013 ). Oi l reduces the water-repellant and 

thermoregulatory capabilities of fur and feathers. causing hypothermia and potentia ll y death 

from inadeq uate thermoregulati on (Jenssen 1994). Oil coating can also affect !light pe rformance 

in birds, and can cause suffocation if oil is ingested or inhaled by organisms like aq uatic 

mammals or seabirds that utili ze the water and air in terface for feeding or breathing (Ball and 

Truskewyez 20 13 ). Secondary poisoning is also thought to be one of the main pathways by 

which avian species are affec ted by oil : thi s typicall y occurs through ingesti on of contaminated 

prey items (Bergeon Burns et al. 2014) . Both orig inal source oiling and secondary oiling was 

exhibited by Common Loons (Gcn·io ;111111er) after the D eep1rnter Hori-:.011 oil sp ill. lncli viduals 

I cl · ·bl ·1 I · t- bd 11ens and t·1ils which is attributed to ori2:inal source oiling. 1a v1s1 e 01 on t 1e1r eet. a 01 . . , 0 
• • ~ 

C h d I l·c -11·omati c h)'drocarbon (PAH) accumulation in their ti ssues ommon Loons also a po ycyc 1 • ' 
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II •it result ed from in ges ti on of cont•1 · d · 
1, · ~ < m111 ate prey items and the preening of feathers ex posed to 

oi l. which constitute secondary and ori ginal source oiling (Paruk et al. 2014). 

One of the most abundant vertebrate species found in the salt marshes of eastern North 

Ameri ca is the Seaside Sparrow (Ammodramus maritimus). The Seaside Sparrow is one of the 

few endemic and year-round res ident vertebrates in the salt marshes alono the Atlantic and Gulf 
b 

coasts. Seas ide Sparrows live and build their nests in the salt marsh grasses, and feed primarily 

on in vertebrates and seeds found within the marsh veoetation and on the sediment which may 
b , 

put them at higher ri sk of contamination from oiled sediments and vegetation (Post and 

Greenlaw 2009). In the first two years after the oil spill , there was a decrease in Seaside SpatTow 

abundance in oiled areas (Stouffer et al. 201 3). These findin gs , along with preliminary analyses 

that suggested lower fl edging probability at oiled sites, show that Seaside Sparrows were 

affected to some degree by the Deepwater Horizan oil spill (Bergeon Burns et al. 20 14) . Due to 

the fac t that these birds are year-round residents, closely tied to the marsh ecosystem, and have 

been shown to have been affected by oil , Seas ide Sparrows are a good indicators of marsh health 

after the Deepwater Horizan oil spill. 

One way to assess changes in fitness and surviva l in av ian species like the Seas ide 

Sparrow is by studying nest success. Nest success is the probability that a nes t produces at least 

one fl edgling (Rotell a et al. 2004) . Estimates of nest success may help ex pl ain changes seen at 

the popul ation level (Rotella et al. 2004). Nest success studies have been widely used to study 

anthropogenic changes to the landscape, effects of nest parasites and predators, edge effects, and 

m. h b. d'ff (K - t al 1998 Almario et al. 2009, Benson et al. 20 I 0, Johnson et 1cro a 1tat I erences eyse1 e . , 

al. 201 2, Pretelli et al. 20 I 5, Vasseur and Le berg 2015). The results of these studies can info rm 

c • • • av ian producti vity of at ri sk species (e.g., by promoting management dec1s1ons to increase 
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\' ,,,cta1io11 structure th at incrc·1scs ne •t· • . · .· 
L ::- " · · s success , or 1111ple111ent1ng predator control measures) and 

understand the effects of anthropo 0 enic d1'stL11·ba11ces 011 a · t · I 
b • • v1an nes surv1va. 

To identify possible impacts o·f ·1 S ·d s · 01 on eas, e parrow nest success, we conducted a 

s1udy from 20 12-20 17 in the salt marshes in the affected areas of southern Louisiana. We 

hypothes ize that there would be a difference in nest success between oiled and unoiled plots. We 

tested our predictions that (I) nest success would be lower on oiled plots, (2) vegetation 

characteri stics at nests would be different from overall plot vegetation, and (3) predation would 

be the main cause of nest failure. 

Methods 

Our study sites were in Plaquemines Parish, in southeastern Louisiana (Fi gure 1). These 

salt marshes were among the most heavil y oiled by the Deepwater Horizon oil spill (Michel et al. 

2013). Plots were 50 m deep (inshore) and 500 meters long, as oil generall y did not penetrate 

fa rther than 50 m into the marsh (Khanna et al. 2013). Three plots were designated as unoiled 

(little to no oil) and four plots were designated as oiled (moderately to heav il y oiled) based on 

Shoreline Cleanup and Assessment Technique (SCAT) surveys maps 

(http ://gomex .erma.noaa.gov/erma.html#/x=-

89.37870&y=29. I 4486&z= 7 &layers= I 6+6770+ 15879+ 19872+ 19897) (Santner et al. 2011 ). All 

sa ltmarsh in the study area is dominated by Smooth Cordgrass (Spartina altern(flora) , Black 

Needlerush (Juncus roemerianus), and, to a lesser ex tent, Saltgrass (Distichlis spicato). 

Seaside Sparrow nests were monitored from mid-March to June of 20 12 - 2017. Nests 

were located using behav ioral cues and systematic searches. Search effort was measured as 

Pe · · h d f"f de to eqLiali ze person-hours between treatments. Nests were 
1 son- ours an e ort was ma · 

m · d h d . thi·oLiohout the ?5 to 26 day nesting cyc le (time in which a onnore every two to t ree ays b -
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nes t is ac ti ve) until fate was determined A . . . 
· nest was class 1f1ed as successful if the nest fl edged a l 

least one nestling. which was determin db · h · . 
· · e Y e1t er sighting of fl edglings near the nest, adults 

carrying food to the area post-fl eclging (nestling age clay 9), begging sounds of fl edglings, or 

tledoling fecal matter in or on the ri f h . . 
o 117 o t e nest or on the surrounclmg vegetation (Martin et al. 

1997). Nests were classified as fa il ed if eggs or nestling. di sappeared fro m the nest before fl edge 

day with no ev idence of earl y fl edoin o th • f h I · · · 
o o, e p1 esence o eggs e Is or nestling remams, or 1f the 

nest was torn , tilted, or destroyed before fl edge elate. An un known fa te was ass igned to nests that 

were empty near fl edge day, but no parents or fl edglings were seen and no other signs of 

predati on of fl edging were fo und . 

After nest fa te was determined, we measured vegetati on characteri sti cs around each nest. 

Nest vegetati on data were co ll ec ted fo ll owing the protocol or Lehrnicke (20 I-+ ). A one meter 

square made of four I meter PVC segments was centered on the nes t. A Wiens pole was placed 

in the ground nex t to the nest with 20 centimeter increments (Wiens and Rotenberry 198 1 ). The 

Wiens pole was then placed in each of the fo ur corners of the one meter square and the num ber 

of li ve stems, dead stems. woody materi al. and other vegetati on materials like vines that were 

touching the pole were counted within each 20 cm incre111 ' Ill (Wiens and Rotenbe rry 198 1 ). 

From these va lues , the total number of stems and variance we re ca lcul ated fo r each 20 cm 

increment. Percentages of cover were estimated for the main vegetati on species fo r the one meter 
'--

square and fi ve meter square. For each nest. a random poi nt \\'as chosen with in 8- 25 m of each 

nest, and the same vegetation survey was done fo r the ra ndom points except fo r the nes t height 

meas . d d · te veoet'ltion spec ies fo r the nes t. The random point was chosen at a " u1 ement an pre om ma ::: , · · 

nlax . d. 
1
, 75 t ·s to 1·nci·e·ise the likelihood that it was within the territory of the , 1mum 1stance o · _ me e1. , · 

ma le, and was representati ve of a potenti al nest site not chosen by the fe male (Jone. 200 I). 
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We used a principal compon t 
1 

- . 
en s ana ys1s (PCA) us111g package R stats in R version 3.3 . I 

(R Core Team 20 16) to evaluate wheth 1 er nest p acement on plots was non-random through the 

descrip tive ev idence provided by the PCA. Vegetation data were first Box Cox transformed 

l,sina J'Jreprocess in package Caret (Table I) (KL1hn et I 20 16) V · bl · h 
· 0 ~ a . . ana es wit zero or near zero 

vari ance were removed using nearZeroVar using package Caret (Kuhn et al. 20 16). Pairwise 

corre lations between variables were examined and any pair with Pearson 's correlati ons of r2 2'. 

0.50 had one of the two vari ables removed. The command preamp from the R stats package was 

used to perform a principal components analysis (R Core Team 20 16). Thefvi~yca package was 

used to visuali ze PCA output (Wickham and Chang 20 16, Kassambara and Mundt 20 17). We 

usedfviz_contrib to characterize the vari ables contributing most to each ax is (Wickham and 

Chang 20 16, Kassambara and Mundt 20 17). 

MARK v 6.2 (White 20 16) was used to build models to describe what drives nest success 

and to estimate daily surviva l rates (White and Burnham 1999. Wh ite 20 16). We fo rmatted our 

nest surviva l data by placing fai lure date at the midpoint between nest checks. For nests that 

were found and failed during the incubat ion period. we pl aced their nest initiation date at the 

midpoint of the incubation period (day 6) in order to maximi ze the number of nests that could be 

used for our analyses (Prete Iii et al. 20 I 5). Several va ri ables were in vestigated that were thought 

to affect nest success like precipitation. day of nest initiation within the breeding season. year, 

treatment, and vegetation variables. All models used the logit link fun ction. which allows for 

d · · . t· sts a111ona individual nests and among days all y survival rates to vary among g1oups o ne. -• c ' ~ 

(Rotell a et al. 2004). We used an information theoreti c approach to evaluate support for models 

with mode ls hav in o a ~A IC of less than 2 considered as havi ng substant ial support. 
b 

Results 
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A total or 286 active nes ts was fo u d . . _ . . . 
n and mon1to1 ed across oil ed and unoil ed sites from 

1012-20 17.Of these nests.65 succeecled 20 1 f ·1 d d 20 -
- , a1 e , an had unknown fates (Figure 2). The 

inin fate fo r Seaside Sparrow nests in all . f · -
1 , · yea1s was atlure (Figure 2). We categorized fai lure as 

due to: fl ooding, predation, or unknown . Of the 20 I nests that failed , 167 fa iled due to predation , 

8 to fl ooding and 26 to unknown causes (Figure 3). 

Nest and random point vegetation characteristics (Table I) were selected to conduct our 

principal components analys is (PCA) to examine differences in nest and plot characteristics 

between treatments and if nest placement was non-random. Principal components I and 2 

accounted for 36. 7% of the variation in the data (Tab le 2). The PCA revealed that nests on oi led 

plots typicall y had less Juncus and shorter vegetati on, with a tendency for more Distichlis and 

other types of ground cover near the nest than nes ts on unoiled plots (Table 2, Figure 4, Figure 

5). Vegetat ion structure and composition characteristics fo r nest sites among treatments refl ect 

plot level characteri stics, with PC2 providing most of the separation between treatments (Figure 

4) . However, there is still much overl ap in vegetati on characteri stics between the two treatments; 

similar vegetation characteristics can be found to varying degrees on both unoil ed and oil ed 

plots. Using the same PCA, we found that nest placement is random: nes t points and random 

points overlapped broadl y within treatments (Figure 5). However, there may be a small amount 

of nest site selection due to some atyp ical nest site choices that li e outside of the vegetati ve 

characteri sti cs fo und on the overall plot. 

W · d · d ·1 sui·v ival rate (DSR) scenari os to see if treatment was hav ing e examme vari ous at y 

ff . II DSR (O 905 + 0 007 SE) was estimated by combining all years and an e ect on survival. Overa · - · 

· cl ·1 cl lots had lower dai ly survival rates than treatments. When treatment was examme , 0 1 e P 



unoikd plots (O il ed : 0.897 ± 0.0092 vs. Unoiled: 0.919 ± 0.010) and thi s trend was seen in all 

yea rs or the stud y (Figure 5). 
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We explored models of DSR using combinat ions of va ri ables we suspected may affect 

nest success (e.g., vegetation, prec ipitation , year, treatment, and day of nest initiation). The top 

eight models and the global model are shown in Table 3. No single model best described what is 

dri ving nest success. The model with highest support contains PC2 and day of initiation, but it is 

within 2 AIC units of the six subsequent model s. Day of initi ation and PC2 consistently appeared 

in most of the top models (Table 3). As initi ation day occurs later in the season, daily survival 

rate estimates tend to decrease (Figure 6). Dail y survival rate decreases as PC2 increases in the 

top model, which describes less Jun cus and shorter vegetati on (Fi gure 7). 

Discussion 

Seaside Sparrows and their hab itat were ex posed to oil from the DeeJJ\\ 'Oler Horizan oil 

spill in the salt marshes of southeastern Loui siana. We fo und that fa ilure was the main nest fate 

for Seaside Sparrows, and that the primary cause of nes t failure was predation. This finding 

con trasts with studi es along the tlantic coast. where fl ood ing from hi gh tides are the main cause 

of nes t failure (Gjerdrum et al. 2005. Hunter et al. 20 16). Gu lf coas t tides are mainl y driven by 

wind direction and speed whereas Atl anti c tides are more strongly driven by lunar cyc les, and 

thus are more predictab le threats to nes ts (G reenberg and Maldondo 2006). 

Vegetation st ructure and compos ition can affect nest success of birds (Flaspohler et al. 

2000. Weidinger 2002. Gjerdrum et al. 2005 ). es t vegetation on oil ed and unoil ed plots appear 

to differ to some ex tent on our study sites . Oiled plots tended to ha ve less Junrns and shorter 

vegetation. while unoiled plots typ ica ll y had taller vegetation and more Jun cus. Despite some 

differences between the two plots, there is still a substantial amount of overlap between the 
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,· ,,,cia1io11 characlcri sti cs on the tw t - . t s · · 
l ~ o I ca men ts. eas1de Sparrows also appear to place most of 

ll icir nests randoml y on the pl ots w11· h b b · · · , 1c can e seen y the nearl y complete overl ap 111 vegetation 

charac teri sti cs. We conclude th at Seaside Sparrows do not seem to select specific vegetati on 

charac teri sti cs for nests based on the microhabitat variables we measured for each nest site . 

However. we cannot rule out some level of nest site selection due to characteristics that were 

unable to be measured like differences in vegetation between the edge and inland areas of the 

marsh because of the study limitations (i.e. plot dimensions and placement along edges of 

marsh). 

Nest initiation date appeared in most of our top models of DSR. DSR appears to decline 

between March and June. These differences in nest success during the nesting season could be 

due to a lower density of nests at the beginning of the season. Dail y surviva l rate estimates could 

also be dri ven by increased predator density and movement at the end of the nesting season, 

which has been suggested for higher DSRs in early nesting seasons compared to late nesting 

season in Clay-colored Sparrows and Vesper Sparrows (Grant et al. 2005). As the season 

progresses, there are more nests and increased parental ac ti vity. which could inform predators 

where nests are located on the pl ot (Weidinger 2002). 

Our nest success models support the assumption that vegetati on composition and 

structure influences nest success for Seas ide Sparrows. One variab le that consistentl y appeared 

in our top models was vegetation PC2. PC2 desc ribes the amount of Jun cus and vegetation 

height. Nest success decreased as vegetation around it was shorter and contained less Juncus, 

which are charac teri stics more commonl y found on oil ed plots. These differences in vegetation 

may ha ve contributed to daily nest surviva l rates being consistentl y lower on oiled plots than 

unoilecl plots . One ex pl anation for lower nest success in areas with these vegetation 
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characteri sti cs is eas ier detection by predators. Higher predat ion rates were seen on plots that had 

shorter vegetat ion and less Juncus. Shorter vegetation could decrease nest concealment which 
~ ' 

coul d increase predator detection (Weidinger 2002 . John. on et al. 20 12). The avail able nesting 

areas in oil ed plots may also be the preferred habitat fo r both Seaside Sparrows and their main 

nest predators. Seaside Sparrows and Marsh Ri ce Rats share many ecological requirements. such 

as simi lar habitat, food sources. and nestin g sites . and Marsh Rice Rats are thought to be a ma in 
~ ~ 

predator of Seas ide Sparrow nests (Post 198 1 ). Additional wo rk is needed to better understand 

bird nes t predator communiti es. 

Differences of vegetati on compos iti on and structure on oil ed and unoil ed plots may not 

be due to oil presence. Although ,·egetati on \\'as affec ted hy the oil sp ill. salt marsh vege tation on 

oiled plots recovered withi n six months to a yea r after bei ng oi led and much or the ori ginal 

shoreline that was affec ted may have eroded a\\'ay ( Lin and Me ndelssohn 201 2. Sill iman et al. 

20 12. Kh ann a ct al. 20 I ] ). The vege tati on di llcrcnccs \\·c de tec ted may be due to fu ndamenta l 

dillcrcnccs in the pl ots li ke shore line aspec t. \\'hich inllucnccs ,,atcr le\'c ls. llooding. :me! 

\\'hethcr oil reached the shoreline in the fi rst place ( lichc l ct al. 201.1). Oil ed plots tended to 

ha,·c sout h-facin g shoreli nes. \\'ere genera l!: dri er. and more freq uen tl y do minated by shorter 

,·cgctati on. In contras t. unoilcd pl ots \\·ere not south-faci ng. ,,·ere more frequent ly inunda ted by 

\\'a ter. and more freq uentl y had talle r , egetation structure. Therefore . the obscn ·ed differences in 

Seas ide Sparrow nest sun·i, al ma:- be more clo:,;ely tied to natura l diffe rences in ,·ege tation 

structure or ne:-; t predator co11111wnit y than to difference-; due to oiling hi:- tory. 

Unfo rtunately. due to lack or pre-:-pill data regarding ne:,; t success and , egctati on 

structure. it is difficul t to asse:,;:,; ho,,· much 01· these dillcrcnccs in DSR are due to oil or 

funda mental plot charac teri :- ti c:-. Thi :-; study pro,ides useful base line data on Seas ide Sparrow 
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nest success and vegetati on struc ture and compos ition of nests and pl ots in the Louisiana Gulf 

coas t sa lt marshes. These data can be used to compare changes in nest success and plot 

characteristics clue to sea- level ri se, future oil spills, and other di sturbances . There is still much 

we do not know about Seaside Sparrow life hi story, espec iall y on the Gulf coast. It is thus 

imperative that we continue research on thi s species so we can predi ct how future changes in 

habitat will affect thi s salt marsh endemic . 
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Tables and Figures 

TABLE I. Vegetation vari ables used in principal components analysis. 

Variable 
Green Stems 
Dead Stems 
Tota l Stems 
Variance 
Percent Cover ( I and 
5 111eter2) 

Desc ripti on 

Total number of li ve stems touching the Wiens pole from 0-140 cm 
Total number of dead stems touching the Wiens pole from 0-140 cm 
Total stem number touching the Wiens pole from 0- 140 cm 
Measures heterogenei ty from 0- 140 cm 
Percent cover of Jun cus, Sport ino. Distichlis. Water, Bare, Detritus, 
and Other 
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T BLE 2. Hi ghest contributing va ri abl es and directi ons of their effects on principal component 

J and principal component 2. 

PC I 

PC 2 

Variab les 

Amount of Di.Hichlis within I meter2 (+) 

Amount of li ve and dead stems frorn 20--40 cm(+) 

Heterogeneit y of stems rrom -40-60 cm (+) 

Li vc stems from 0-20 crn ( +) 

Amount of co,·cr or other mate rials ,,·ithin the _- meter2 ( + l 

Amount or dead stems rrom I 00-120 cm (-) 

Heterogeneit y or sterns from 80- 100 (-) 

Amount or .J1111c 11 s C0\"er \\ ithin J meter2 (-) 

PC Load ings 

0.472 

0.400 

0.363 

0.3-45 

0.28-4 

-0. 51 3 

-0 .507 

-0.500 



TABLE 3. The top models that ex plain nest success of Seaside Sparrows. 

Model 
pC2 + Initi at ion Day 
DSR vari es across season 

Initi ation Day 
Treat111ent + Initi ati on Day 
Treat111ent + PC2 + Ini tiati on Day 
DSR va ri es across season + Initi ati on Day+ PC2 
PCA 1 +PC2 + Initi ati on Day 
Prccip+PC2 + Initiati on Day 

Gloha l Mode l 

AICc 
882 .-+86 I 

Delta 
AICc 

0 
0.75 1-+ 
1.0 109 
1.2992 
1.365 
1.:935 

I .63:-+ 
2.0009 
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AICc 
Weight 
0.21775 
0. 1-+955 
0. 13135 
0. 11 372 
0. 11 00-+ 
0.09 16 

0.09 16 

0.09 ' 16 
0.00325 
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FIGURE I. Location of study sites in Plaquemines Parish, Louisiana, 20 12-2017. Modified from 

Boni so li Alquati et al.2016. 
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FIGURE 2. Seas ide Sparrow nest fates from 201 2 to 20 I 7. There were three categories: fa iled, 

successful , and unknown. 
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FIG URE 4. Principal components analys is of overall vegetati on characteri stics found in oiled 

(O_R) and unoil ed plots (U_R). The blue-green cross and ellipse represents unoiled pl ots and the 

orange tri angle and ellipse represents oiled plots. 
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FIGURE 5. Principal components ana lys is or nes ts versus random points on oil ed and unoiled 

plots. The orange circle and green tri ang le represe nt oiled nests :rnd random points. res pecti ve ly. 

The blue sq uare and purple cross represent un oi lcc.l nests and random points. respectively. 
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CHAPTER lil 

Predators of Seas ide Sparrow (A mmo I · . . . 
c. ramus mant1111us) nests in . outheastern Loui siana 

Introduction 

There are various fac tors like lo · f h b. · · · ss o a ttat and hab itat quality that can affect the 

Opll lati on dynamics of av ian spec ies In oi·de · t d d h · · · p < · · · 1 o un erstan c ange. 111 populati on dynamics. 

data regarding li fe hi Story traits like productivity and condition. that affect it arc needed. One 

approach to better understanding fac tors intluenc ing popu lati on changes is by . tudying nest 

success, which can be used as a proxy or av ian productivity (Rotell a ct al. 200.+). Nest succe. s. 

or the probability that a nes t survives to 0edgi ng. can help explain population lc\·cl changes like 

reductions in yo unger indiv iduals and the factors that arc dri,·ing these changes like reduced 

hatching or young or poor hab itat ( Rotell a ct al. 200.+ ). One of the most inlluential fa ·tors 

driving nest success is predati on. and it is often the main cau,c of nest failure (Martin 1992). 

est predator identificati on. therefore. could he Lh(-ful in understanding differences in population 

dynamics bet wee n areas and years . 

A main goa l or pre\'ious nest predation studies has been to identif: -,pecific nest 

· · I · 1· · · , . 1. t< · 11··1 ·k-, ·11 In-, been 110..,..,iblc to idcntifv predators. By usin g track-plates to 1Le nt1 > p1cua 11 ,L • , • 

· · . , - - I • t I • ·1 Hl ,, idence or the-,e or~ani-,ms deprecia ting se ,·era l potential predator spec ies nc:11 nests t 1,1 l,lu I c -

an actual nest (Ca in ct al. 2006) . 1 es t predation risk ha, ahn been inferred b: using radio-

. - .. . . ,· . . . ·, · 1c,el. and then a""ociating ..,nakc heha,·ior 
tra11s1111tters on snake species to 11,tck thc 11 ,llll 11 ) 

. . . . . I , -- 1111, ·1rca ( Spcrn ct al. 200~ ). Cla: q:'.gs ha,·e aided in 
\\ '1th nest success ot birds nesting 111 t le s, c' · 

. . . · . , . 1, 11 - in ,·arinus habitat-. through analys is or bite 
the identifi cati on of some nest prcdatois likL ! Ole! s 

. . l 1() I .:i ) In other i ns tanccs . the cause of nest predation was 
lllarks (Skagen et al. 1999. Innes et ,t · - · · 

t. p,·,.,d ·ttl)l·s \\·ithin a certain habitat (Post · • . 1· I resence o ... ' · interred mainl y by the kno\\'ledge o t 1e P · 
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198 1. Johnson ct al. 20 12). These identifi cation h . . 

met ods do not direc tl y lrnk predators to nest 
-,d·iti on or predation events. pie , 

Video surve ill ance technolooy is useful in r k. • 
b • · 1n 111g a predati on event at a nest to a 

. lator Camera monitorin o of nes ts has be d · • . . 
piece · b • · · en use 1n conJunct1 on w11h measures of nest success 

10 
identify ne

st 
predators a

nd their assoc iated habitats. which provide. knowled2:e on how nest 

placement affec ts predation (Benson et al. 20 10, Vasseur and Leberg 20 1-+ ). Video survei ll ance 

has been used to analyze at what stage (incubati on versus nestling) or what time of day a nest is 

likely to be depreciated by certain predators (Benson et al. 2010. Gill ct al. 2016). Predators that 

were most likely Lo prey on nes ts near hab itat edges. and how far those predator edge effec ts 

ex tend into a habitat ha ve also been identifi ed with camera monitoring technology ( Renfrew and 

Ribi c 200J ). Knowledge or main nest predators. their preferred habitats. and foraging habits is 

thus use ful to understanding the drivers or nest success and. therefore . the population dynamics 

or birds. 

Seaside Sparrows li ve in a relati,·ely inaccessible and harsh en, iro11111ent knmrn as the 

sa lt marsh on the Atlanti c and u I coasts. \\ 11c 1 <1s , c . · ~ · G I · ·I · ·I h· 111 ·1d · research on their ne tin!! habits and 

nest predators dll I ,cult. The In ,· stu 1cs o nes succe. • · ···· · d· · · 1· • ·1 · · · ·s,in ea,ide .·parrc)\\sha,euncmeredtwo 

. . . . . .· , . _. . , . s 11 the Atlantic Cna. 1: predation :111d llooding 111a111 causes ol I allure lor Seas ide Sp<111m, nest. l 1 

(Hunter et al. 20 16). In fact. llood,ng ,,·as the 11 11111•11 -' c<1u . e . . , .· . . .. , , of ne,t failure on the Atlantic Coast 

. 1 .. 1.k ,1, 10 cw,e ne,t failures in salt marshes (Hunter et al.2016). HO\.\'e,·er. l"looJ ing seems ess I e · ' · 

. . . . " ·md re ,, tdar lunar tidal C_\Clc (Greenberg and along the Gui r Coas t because they lack .i st , 011 =' = 

. . --wse of ne-.t railure for Gulf Coas t Maldondo 2006). Therefore. \\'e suspect th al the 111 '1111 c, · 

popu lat1ons 1s predation. wh1c 1s st · . . . . h · .. ip poned lw our I .. 1. , tli ·it ' 1. ' r· of all nest fa ilures fo r lll l 111~ ' l. 

. . - . cl · ti on on our study sites (Chapter II ). In order to Seas ide Sparrows co uld be attributed 10 pie '1 
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1
, .11 -r umkr,t :11 1d \\ h:1t is in rlu cncin n , . . 

~ Il es [ success ors . .. I 
. cas ic c Sparrows along the Gulr Coast, we 

• 1cnii(iL'd the 111:1111 nes t predat ors in ti · .. . 
1 11 11 s sa t marsh system. 

,1c1hods 

We conducted camera monitorin o f · . 
b rom mid-March to June in 2016 and 2017 in 

Plaquemi nes Pa ri sh. Loui siana (see Fig I Ch . 
· ' aptei H). We used a video monitoring system that 

could continuously film durin o both day and · h . h 
b nrg t, Wit a battery life of up to six days . Cameras 

\\'ere onl y placed on nests that were in the incub t' · d 
a 10 11 per10 , and before brooding day 8 to 

reduce the chances of abandonment and force fledg · (n d · d . mg 11e gmg ue to di sturbance before the 

actual fl edge date; Seaside Sparrows typicall y fled oe 0 11 brood· d 9) . · 
1 

• 
b mg ay , respecti ve y. Batteries 

were exchanged every two to three days to max imize camera life. Once a nest fa iled or fl edged, 

we removed the camera and examined the video for nest predators. 

Results and Discussion 

We monitored a total of 20 nests from 20 I 6 to 201 7 with four in 2016 and 16 in 2017. 

We were able to confirm fl edging fo r fi ve nests between the two years. Fi fteen nests fa iled, with 

one fa ilure due to fi ooding, nine to predati on, and fi ve to unknown causes. A nest fa te was 

class ified as unknown when the camera was shifted, malfunctioned, or ran out of power, and we 

knew that the nest could not have fl edged during that time peri od. We were able to ass ign nest 

predator ide ntificati ons to nine nes ts. We identified three predators: Ameri can Mink (Neovison 

l' ison) , Marsh Rice Rat (Ory:omys polustris), and Squareback Marsh Crab (A rmoses cin.ereu111 ). 

Marsh Rice Rats preyed on fi ve ne. ts, Ameri can Mink preyed on fo ur nests, and Squareback 

Marsh Crab preyed on one nest also being depredated by a Marsh Rice Rat (Table I). 

M h R
. R h I b en thouoht to be one of the main nest predators of Seaside ars ice ats ave ong e c 

Sr '.• r · k . . . .
1 

.
1
: d sour·ces and habitat needs, which could bring them into 

"' iow.., uccausc ol therr s11111 ar oo · · 
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direct competiti on with each other (Post 198 1) H . . _ 
· oweve,, the onl y published mate ri al on the 

subject had 11 0 empirical ev idence to support th 1 . _ . . 
. e c aim that Marsh Rice Rats were preying on 

Seaside Sparrow nests (Post 198 1 ). In our video f M . 
ootage, arsh Rice Rats depredated nests in 

I e eaa staae, and they did so at nioht (Tab! I F' 
r 1 

"'"' · 
0 0 

' e , igure I). Marsh Rice Rats are small enouah to 
C, 

r dislodge or tear the nest durino depredat· 
no · ~ o 10 11 events, even though they are almost twice as 

I avy as Seaside Sparrows (~47 ° for Ma ·sh R. R · 1e, o I ice ats vs. ~2 1 g for Seaside Sparrows) (Post 

198 1, Eubanks et al. 2011 ). In fac t, despite the size di screpancy, Marsh Rice Rats easil y fit inside 

the nest cup and fed on the eggs until onl y small shards were left in the nes t. It may ac tuall y be 

advantageous fo r Marsh Rice Rats to be delicate with the nest structure because we observed 

them turning depredated Seaside Sparrow nests into nest. for their own young. Therefore, Marsh 

Ri ce Rats may benefit not onl y from the food contents of' the nest but also the nest structure 

itse lf. These findin gs highli ght the need for caution when interpreting nest swdies that did not 

use cameras to identify predators, because an empty. but intact. nest holds no ob\' ious ev idence 

to predator identity. 

A predator that was not suspected of prey ing on Seaside Sparrow nests was the American 

Mink, which were not known to be common on our plots. Marsh Ri ce Rat and meri can Mink 

predati on events are quite different. Ameri can Mi nk predati on event s took place both day and 

· · · d - d' d t · al both the eoo (1 nests) and nestlin ° (2 111gh1 (Table I). Ame rican Mink also ep1e c1te nes s =-=- - 0 

nests) stages (Tab le I, Figure 2) . Mink typicall y tore Seaside Sparrow nests apart while 

· f aa · · 1esr lin os They would also feed on each depredating the nest. leav ing no re111a111s o eoos 0 1 1 · =-· · 

· I · I · •·t · ro the nes t. Ameri can Mink preyed on nests nestling indi viduall y, which req uired mu tip e visi s · 

. . . ur study as Marsh Ri ce Rats and are apparently 
wnh cameras with almost equal frequenc y 111 0 · 

· . . 1 -- hes of Louisiana. 1rnportant nest predators 111 the sa t mai s · · 
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We ,ilso doc umented instances of multi 

1 
. . _ 

P e nest predators v1s1t1ng the same nest within a 
·in £1c ni ght. On one occas ion in 2016 we obse. 
~ ~ ' · 

1 
ved ( I) a Squarebac k Marsh Crab crush an egg 

durin a day li ght hours, (2) a Marsh Ri ce Rat d d 
~ epre ate the rest of the nest at ni ght, (3) a different 

Marsh Ri ce Rat that had been ear-tagoed · d"f" . 
. b 

1
11 a 1 ,e1ent study cleaned up the remains in the 

bottom of the ne
st

, a
nd 

(
4

) a larger, unknown predator ripped down the nes t but could not be 

identified. We documented another event in 201 7 where two different Marsh Rice Rats visited a 

nes t. Multiple predator visitations seem to occur somewhat regul arl y. espec iall y when eggs have 

been crushed and olfactory cues are present (Benson et al. 20 I 0). Without the use of cameras in 

our study. we would never have detec ted that one of the ne. t predators was a Sq uareback Marsh 

Crab, and thi s predati on could have been attri buted to a larger nest predator like Marsh Ri ce Rats 

or Mink . Our doc umentati on of multiple nes ts predators demonstrates a need for cau ti on when 

using nes t contents to identify predators. espec iall y when the nest sugges ts that a larger predator 

caused the entire predati on event instead of a smaller. less ob\·ious preda tor. 

The in fo rmati on ga ined from thi s camera foo tage highlights the need for more in depth 

studi es of Seaside Sparrow nest preda tors. We confirmed that Marsh Rice Rats arc important 

nest predators of Seas ide Sparrows. In add iti on. we docume nted that American Mi nk are a main 

nest predator fo r Seas ide Sparrow nes ts. w 11 c 1 1a ec • · I · I I •db ~ ' 11 sus1Jected on the Atla nt ic Coast but also 

never con irme unter et a . _ . c ' • t.. d (H _ 1 , 0 16) There ·ire 111 .111 \ . other potential nest predators in the sa lt 

marsh that we re not caught on our 111 0111to1 rn ~ s;s tems ~ · .· .,. , · · ~ , like Red-\\'i11 2ed Blackbirds (Ageloi11.1 

/J/ioeniceus) , Marsh Wrens (C1srorlw m s J)(t u.,rll., · ' 1 ' · . 1 . . · ·) .1 ld R·iccoons (Pmnon /mor ) that are known 

to prey on other spec ies nests (P1 c111 a11 et a · . . . . I 1993. Alm ari o ct al. 2009. Hunter et al. 20 16). 

Once ma, n nest predators are 1dent1 ti ed. 1 L . . . ,. . ,rther research can be conducted on their prefeJTed 

habi tat and densiti es to understand how these organ · · ' ' ~ isms ·ire affectin a nest success (Benson et al. 
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2()10). Furtlin rL'SL\ ll'L'h is needed 10 und ,- · . 
c, stc1nd the 1170 ·1 

s CO l17117 0n nest predators in both the Gu lr 
·na ~t :i ml 1\ tla11tiL· coast ro pul ati ons or Se ··ct S 

l as , e parrows . 
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81 E-+ Predator identity, nest stage plot and timino fo· h d . TA ~ · ' ' o t eac nest pre at1on. 

Date 
Predator Plot Stage (dd/mm/yyyyy) Time 

S quare Crab/2 Marsh Rice Rats 06 Incubation 03/06/2017 12:24 
Mink 06 Nestling 28/05/20 17 4:45 
Mink 0 3 Incubati on 23/04/20 17 7:06 
Marsh Rice Rat 06 Incubation 11 /04/20 17 2 I :45 
2 Marsh Rice Rats 02 Incubation 16/05/20 17 21 :47 

Mink 0 3 Nestling 21/05/20 I 7 14: 12 

Marsh Rice Rat 0 3 Incubati on 04/06/20 I 7 23: 16 

Mink 0 3 Incubation 02/06/20 I 7 6: 15 

Marsh Ri ce Rat 06 Incubati on 13/05/20 I 7 I :26 
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FIGURE 9. Marsh Rice Rat depredates a Seaside Sparrow nest. 
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FIGURE IO. American Mink depredation on a Seas ide Spa1Tow nest with nestling . . 



FIG URE 11 . Marsh Rice Rats depredating the same nest after a Squareback Mar. h Crab had 

consumed an egg earlier in the day. 
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